' STATE OF FLORIDA '
DEPARTN@TOF ENVIRONMENTA TION
e D) 4 st
3319 MAGUIRE BOU ARDAUG_]. 2 1983 VicTORIA % STESCCRHEI'?::;'

SUITE 232

ORLANDO, FLORIDA 32803 ALEX SENKEVICH

TRICT MANAGER

APPLICATION TO OPERATE/CONSTRUCT AIR PO ?L %N sounc&sa o4 1983
SOURCE TYPE: g k! Newl [ ] Exxstxng
APPLICATIQN TYPE: |[x] Construction [ ] Operation [ ] Modification BAQﬁ\ﬂ
COMPANY NAME: \ UMY COMP ANY COUNTY: _gEMTNQLE- ,

‘Identify the specific emission point source(s) addressed in this lication (1 ime
y _ 8PReaders® W1, ¥ ¥

Kiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) Festooning and Mixing are

SOURCE LOCATION: Street 201 Valentine Way City Longwood
UTM: East 17-470106 North 3177160 !
Latitude o8 ° g|3' 26 "N _ Longl.tude '8] ]8 ]8

APPLICANT NAME AND ‘TITLE: Wayne L. Brady, General Manager

. APPLICANT ADDRESS: 201 Valentine Way, Longwood, Florida 32750 '

‘“« SECTION I: STATEMENTS BY APPLICANT -AND ENGINEER - - &
A. APPLICANT :‘:‘ . - | . | R . . ,L ¢ . -'r”: :;,_l . .

I am the underal.gned owner or authorized representative* of Dayig "M" Company

I certJ.fy that the statements made in this appll.catl.on for a construction
permit are true, correct and complete to the best of my knowledge and belief, Further
1 agree to maintain and operate the pollution control source and pollution contro'
facilities in such a manner as to comply with the provision of Chapter 403, Florid:
Statutes, and all the rules and regulations of the department and revisions thereof.
also understand that a permu: if granted by the depart ill be non-tranaferabl.
.and I will promptly notify the department upon sale rangfer.of the permitte
establishment. : .

*Attach letter of authorization ' '~ Signed:

Vice President &
Wayne L. Brady, aral Manager
Name and TICIQ’ (Please Type])

. - Date: £/ /83  Telephone No. 305/321-0945

B." PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)

This is to certify that the engineering features of this pollution control project hav
been designed/examined by me and found to be in conformity with modern engmeerm
prmcxples applxcable to the treatment and disposal of pollutants characterized in th.
permit application. There is reasonable assurance, in my professional judgment, that

| See Florida Administrative Code Rule 17-2.100(57) and (104)

DER Form 17-1,202(1) -
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STATE OF FLORIDA, A 0 T pag ‘A A4
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the pollution control fecilities, when properly meintained und operated, will discharge
an effluent thet compliee with sll appliceble estetutas of the State of Florids asnd the
rulies and reguletions of the depertaent. It je slsv sgisnd thet the undersigned will
furnieh, if euthorized by the owner, the spplicent s set of inetructions for the proper
meintenence snd operstion of the pollution control facllitiasn d, \f eppliceble,
pollution eources. . :

N‘,‘ulwnlf“m

o Q“‘ P ‘,”f, ‘ ‘ l- S 10 ned -

_‘."Qa\’_‘,.»"’g"";\@”g,’ : John W. Seabury

.‘3@ s za‘g"‘.@ Z Newms (Pleese Type

SR m % 0% :

Sl R R i I Seabury-Bottorf Associates, Inc.

-,_%“.frz\ - ;ﬁ:gfitw;'? o Company Nama (Plesse Typs)

o @-‘.. prikoy “.-' ! S . .
Q0°N§i“%q§§i§ 3702 Silver Star Rd., Orlando, Florida 32808
"m?? @ “Nﬁp . . , Meiling Addreass (Plesse Type)

R ITITEY : .
Florida Regietratipgn Neo. 8719 Date: August 11,1983 {ajephone No. 305/298-0846

A.

SECTION II: GECNERAL PROJLCVY INFORMATION

Desgribe the nature end extent of the project. Refer to pollution cantrol squipaent,

.‘end expected improvemsnte in eource perfarmence se a reault of inatallatlon. Stete
. whether the project will result in full complience. Attach sdditional sheat if
. nscsseery. _

' The project will involve the installation of a lithographic pripting blanker manufacturing

facility and will include the following sources which are part Of 4 common-exhuact—syetem.

Spreaders #1,#2,#3, Festooning area, and Mixing area. Please refer ta sniseion-pointes 1-5

..on the following process layout diagrams to ascertain particular emigsion points and axhaust

' o e

ventilation c

Schedulé of 895}3€fa£é999aa in this applicetion (Construction Permit Applicstion Only)

Start of Construction _upon arrival Completion of Conetruction 1 month post approval

Costs of pollution control syetem(s): (Note:. Show breakdown of eetimeted coste only.
for individusl casponents/units of the project serving pollution control purpoass,.

Informstion on ectusl coete shsll be furnished with the spplicatlian for operstion

parsit.) ‘

Not applicgble

Indicete eny previoue DER permits, orders and notices asaociated with the smission

-, peint, including permit fasusnce end expiration detes.

None known

OER Form 17-1.202(1)
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€. Requested permitted squipment opereting tliol

ir powsr plant, hre/yr N A,)» \Af sessonel, describe:

———

hre/day 16 | deys/wk_ O | wka/yr_ 50 |'

F. 1If this is a new source or major modificetion, enawer the following questione.
(Yse or No)

1.

3.

to

Attach all supportive information related to sny snswer of "Yes".

Is this source In e non-attelnment sree for s particuler pollutant?
a. If yes, hee "aoffset”™ besn applied?

b. 1f yes, has "Lowest Achlevable Emiesion Rate”™ beosn spplisd?

No

No

No

c. If yes, liat non-ettainment pollutantes.

Does bsat evellsble control technology (BACT) epply to thia source?
If yes, see Section VI. : .

Dosa tha State "Prevention or>Slqn1rloont Deterioriation™ (PSD)
rsquirensnt apply to this source? If yee, sse Sections VI and VII,

Do “Standards of Performence for New Stationary Sources™ (NSPS)
epply to this eource?

‘Do 'N.ilon-l €aleaion Stenderds for Hezardous Air Pollutante®
(NESHAP) apply to thie eource?

“Reasonsbly Avalilable Conirol Technology® (RACV) requiressents apply
thie souroe? : _ _

Yes

No

No

No

No

a, If yes, for what pollutente?_N.A,

b. 1f yes, in addition to the informstlion required in thie fér-,
any information rsqueeted in Ruyle 17-2.650 muet be submitted.

cetion for eny snswer of "No” that might be coneidered questionabls.

Attach sny justifi-

F. 2. (Yes) Florida Air Poliution Regulation 17-2.500(5) (¢c) Application of best

available control technology to pollutants subje
in 17.2.5(2) (f).

OLR Form 17-1.202(1)
Effsctive October 31, 1982 Pege 3 of 12
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N b e ——

o “SECTION IIL: AIR POLLUTION SOURCES & CONTROL DEVICES (Other tham Insimsrstors)

- KA. Raw Natoelaic and Cho.lcalﬁ Used In your Proocess, irf applicables

, :29§|!§n.nt- - Utilization :
X Wt Reéte - lbe/hr Relate to Flow Disgram

. Desoriptian Typs

Rubber -+ None Known| - Variable Used ta formulate cementsl 2
. — ixing (Z),Spreading
Rubber Cement| V.0.C. 30-707% » Variable (3 festoonin
MEK ' . (At step #6 997%+ of
Toluene U . 0. C. _hag bheen Fflashed
' o £ £) '

4

#The process utilizes rubber cements which are mixtures of various rubber compounés i.e.{nitrile, e

and hydrocarbon diluents such as toluene or MEK. VOC content of cement may vary from 30 to 70% of

?&rbdﬁ
er

[
o

I

Y
i

{

'
v

B. Process Rate, if appliocsble: (Sse Section VvV, Item 1) coating weight depending upon type

1. Totel Process Input Rate (lbs/nhr)i_Variable

2. Proaduct uolght_(abolhr)l Variable

C.. Airborne Contsminents Emitted: (Information in thia teble must be subsittad for sach

emlesion point, use additionel sheets ae noc.qb.ry)

Allowed? [ _ _ '
_ Enlseionl Emisaion | Allowebla’ Potential® Relate
Neme of " Rate per Eajission Emie to Flow
"Canteminent Meximum Actuel Rule lba/hr Ibe/yr T/yr Oisgrems
lbs/hr T/yrc 17-2 '
To be '
VOC - MEK/ 103 84 BACT - | determined 420,000 210 1
w  Toluene . ' To be
2 4 BACT determined 20,000 ' 10 3
" , To be
94.5 - 75.6 | BACT determined | 378,000 189
" . To be
9.5 75.6 | BACT determined | 378,000 189 S
* Potential emissions _are based upon a two shift (16 hour) operation, fivé

lsge Section v, Ites 2. days ger week and_ 250 dazs per year, Actual emissions are based upon a
one shift (8 hour) operation, five days per week, and 250 days per year.

Zpaference eppliceble emiseion stendsrde snd units (e.9. Rule 17-2.600(5)(b)2. Teble II, _
E. (1) - 0.1 pounde per million BIU heet lnpuyt) o

JCelculeted from operatling rate and appllceble standard.

4Eateelon, Lif source opersted wlthaoul control (See Section V, Item J).

Y
Fors 17-1.202(1)
igétlvo,Novo-bor 30, 1982 Pege 4 of 12
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L1

"fb.i Control Deviceest (See Section v, Item &)

. , Range of Particles " Basis for

Neme end Type ' Contaminant Efficiency Size Collectsd Efficlency

{(Model & Serisl No.) (in miorons) (Section Vv
: (17 eppligeble) 1tem 3)

£, Fuels

: Consumption*
Type (Be Speaifio) : Meximum Hest Input

avg/hr mex./he (MMBTU/hE)

*Units: Netursl Ges--MMCF/hry Fuel Oils--gallons/hry Cosl, wood, rafuse, other--lbe/hr.

Fuel Analyeis:

Psrcent Sulfur:s : N.A. Parcent Ash: N.A.

Density: N.A. ' lbs/gel Typicel Percent Nitrogen: N.A,

Neat Cepacity: | N.A. B BTU/1b N.A. BTU/half
Other Fuel Contaminents (which may cause eir pollution): ' N.A. . S

f. If sppliceble, indicete the percent of fusl used for space hseting.

Annusl Average N.A. Meximum N.A.

8. Indicete liquid or solid westos gsnerated end method of dl-poill.

Rubber cement waste is generated by the process and consists of rubber and varying amounts

‘of,rubbEr mixed with VOC. The waste is packaged in 55 gallon opepn head drums and disposed

- of in a secure hazardous waste land disposal site in Fmille. Alabama.

DER Form 17-1,202(1)
"E€ffective November 30, 1982 ‘Page 3 of 12



.- Steck Haight: fg. Steck Diemter: Stack Teamp.

'H. Emisalon Stack Geometry end Flow Characterietice (Provids date for each etack):(See following

. : , page{
~ Steck Height: ft. Stsck Dismeter: fe.
Csa fFlaw Rate: ACFM DSCFM Gae Exit Tempersture: ' SF,
. R SR -
Wetsr Vapor Centent: : : X Veloecity: res
SECTION 1IV): INCINERATOR INFORMATION
Not Applicable '
“Type af Type O Typ; I | Type 11 Type 11 Type 1V J Type V¥ Type VI
. Waste | (Plestice) (nubbiahﬂ (Refuee)| (Gerbage) (Patholoy-| (Liq.& Gael (Solid By-prod.)
o ical) 8y-prod. )
Actual
1b/he
Inciner-~
. sted
Uncoa-
trolled
(l1be/hr)
Dincriptlon'of Veete
Total Welght Inelnersted (1lbe/hr) Design Cepacity (ibe/hr) ' -

Approximate Nuasber eof Houre of Operatlion per dey day/wk wke/yr.

Manuyfecturer

Date Conetructed - Model No.

Volume Heat Release Fuel ~ Temperature
(re)?d © (BTU/hr) Type 8TU/hr (*F)

Egl-.rx;;h;gbgr
LSecongery Chamber

Ges Flow Rate: ACFM DSCFM* Velocitys _____FPS

*Jf 50 or more tons per dey design capucity, submit the emliassions rata in greins per astan-
derd cubic foot dry ges corrected to 50% excese elr.

',fypo.of pollution control dovicpl [ ] Cyclone [ )} Wet Scrubber [ )} Afterburner

[ ] other (opiclfy)

DER Fors 17-1.202(1) -
Effective November 30, 1982 Pege 6 of 12



H. Emission stack geometry and flow characteristics: From estimates

Emission Point <1> (SCE process floor diagram):

Stack Height: 18 ft. Stack Dimensions: 4.5 x 4.5 square (ft.)
Gas Flow Rate: 12,600 ACFM 9960 DSCFM  Cas Exit Temp.: 150 (*F)
Water Vapor Content Ambient (variable)? Veloclty: 600 FPS

Emission Point <f$> (See process flow diagram):

Stack Height: 12 fe. ‘. Stack Dimensions: 1,5 x 1.5 square (ft.)
Gas Flow Rate: 1575 ACFM 1410 pscrM Gas Exit Temp.: 95 (°F)

Water Vapor Content Ambient (variable)Z Velocity: 700 FPS

Emission Point <4> (See process flow diagram):

' Stack Height: 12.5 ft. Stack Dimensions: 2(1.33 x 1.33 outleté)(ft.)
Gas Flow Rate: 1415 ACFM 1120 pscrM Gas Exit Temp.: 150 (°F) '

Water Vapor Content: Ambient (variable)? Velocity: 800 FPS

Emission Point <§;t_(3ee process flow diagram):

Stack Height: 12.5 ft. . Stack Dimensions: 2(1.33 x 1.33 outlets)(ft.)
Gas Flow Rate: 1415 ACFM 1120 pscrm Gas Exit Temp.: 150 (°F) '

' Water Vapor Content: Ambient (variable)% Velocity: 800 FPS




Beief description of operating cherecteristice of control deviceat Not Appliable

Ultieste dispossl of any effluent other than that emitted from the steck (ocrubbur water,
eah, etc.):

Not Applicable

NOTEs Items 2, 3, 4, 6, 7, 8, end 10 in S.céioﬁ V must be included where oppllo.blo.'

SECYION V: SUPPLEMENMTAL REQUIREMENTS
Plesse provide the following supplements where required for this eppliceation,

1. Totel procese input rete end product welght -- show derivetion [Rule 17-2.100(127)]
' PLIC

. . NO
2. To e conetruction epplicetion, ettech besis of am }u Fon nf@lﬁ%t. (e.g., design celoule-

tione, deesign drewinge, pertinent n.nuf.cturar'- teat dets, etc.) end attech propased
methode (e.g., FR Pert 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ep-
pliceble etenderdes, To en opor-tlon epplicetion, ettach test reeults or methode ueed
ta ehow proof of compliance. Informetion provided when epplying for en operstiaon per-

mit from @ conetruction permit ehell be indicative of tho tlno ot uhich the tast wee:

..d.' '

: SEL APPENDIX 1 ATTACHED

3. Attech besis of potential diacherge (e.g., smiseion fsctor, thet ila, APA2 test).

‘ SEE APPENDIX 1 ATTACHED .

A. With conetruction perasit applicetian, include design deteils for ell eir pollution acon-
trol esyesteme (e.g., for beghouse Iinclude cloth to air retioj} for scrubber include
cross-section sketch, doeign preseurs drop, etc.)

. NOT APPLICA%L
-3, With construotlion permit epplicetion, ettech derivetion of control device(s) offlolon-
cy. Include teat or design data. Itese 2, 3 and 5 should be conelstent;s ectusl emie-
eione = potantiel (l-sfficlency). '
NOT APPLICABLE
. 6. AN a 1/2" x 11® flow dlegras which will, without revealing trede sscretes, ldentiry tm
" individuel operatione and/or proceecees. Indicate where raw meteriale enter, whare edi-
id end 1iquid waete exit, whore gaseocus emiesions and/or eirborne perticlee are svolved
end where finiehed productn are obtained, ‘
_ SEE APPENDIX 2

7. An 8 1/2" wx 11" plot plen showing the locetion of the establishment, and points of sir-
borns smissions, In reletion to the surrounding erse, residences and other parmenent
etructurees and roadwaye (Exemples Copy of relevant portion of USGS topogrophic mep).

' SEE APPENDIX 4
8. An B8 1/2" x 11" plot plen of fecility showing the locetion af lonuf.cturlng processss
end outlete for sirborne emissions. Relate all flows to the flaw diegrens,
' SEE APPENDIX 3
DER Form 17-1.202(1)
Effactive November 30, 1982 Pege 7 of 12



.9. The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payable to the Department of Environmental Regulation. ATTACHED

10. With an application for operation permit, attéch a Certificate of tdmplétion of Con-
struction indicating that the source was constructed as shown in the c¢onstruction
permit. NOT APPLICABLE

SECTION YI: BEST AVAILABLE CONTROL TECHNOLOGY

A. Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 60
- applicable to the source?

t‘l Yes [ ] No

Contaminant Rate or Concentration

N.A. . .. N.A.

B. Has EPA declared the best available control technology for this class of sources (If
yes, attach copy) ' . ;

[ ] Yes [x] No
Contaminant Rate or Concentration

BACI has not been declared for.this class.of sources.

C. What emission levels do you propose as beat available control techrology?

Contaminant Rate or Concentration

VOLATILE ORGANIC COMPOUNDS =, . =~ AVERAGE COATING .VOC CONTENT OF 5.4.1Bs./gal.

V0C/gal. OF COATING DELIVERED TO COATING

APPLICATOR, .

D. Describe the existing control and treatment technology (if any).
i. "Control Device/System: ) 2. Operating Principles:
3.- Efficiency:* X 4. Capital Costs:
*Explain method of determining

DER Form 17-1.202(1)
Effective November 30, 1982 Page 8 of 12



Bfief'description of operating characteristics of control devices:

Ultlmate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, ‘etc.): .

NOTE: Items 2, 3, 4, 6, 7, 8, and 10 in Section V must be included where applicable.

SECTION Vi SUPPLEMENTAL REQUIREMENTS

Please provide the following supplements where required for this application, -

8.

Total process input rate and product weight -- show derivation [Rule 17-2.100(127)]

To a construction application, attach basis of emission estimate (e.g., design calcula-
tions, design drawings, pertinent manufacturer's test data, etc.) and sttach propoeed
methods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable standards. To sn operation application, attach test results or methods used
to show proof of compliance. Information provided when applying for an operation per-
mit from a construction permit shall be indicative of the time at which the test was
made.

Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).
With construction permit application, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; for scrubber include

cross-section sketch, design pressure drop, etc.)

With construction permit application, attach derivation of control device(s) efficien-

cy. Include test or design data. Items 2, 3 and 5 should be consistent: actual emis-

sions = potential (l-efficiency).’ e

An 8 1/2" x 11" flow diagram which will, without revealing trade secrets, identify the

.individual operations and/or processes. Indicate where raw materials enter, where sol-

id and liquid waste exit, where gaseous emissions and/or alrborne particles are evolved

‘and where finished producta are obtained.

An 8 1/2® x 11" plot plan showing the location of the establishment, and points of air;

borne emissions, in relation to the surrounding area, residences and other permanent
structures and roadways (Example: Copy of relevant portion of USGS topographic map).

An 8 1/2" x 11" plot plan of Ffacility showing the location of manufacturing processes
and outlets for airborne emissions. Relate all flows to the flow diagram.

DER Form 17-1.,202(1) 7
Effective November 30, 1982 Page 7 of 12



35, Ueeful Life 6. Operesting Coltli
7. Energy: ' 8. Meintensnce Costy
9. Emieeione:s

'Contcnlnlnt o : Rate ar Concentretion

10, Steck Paramesters

s. Haight: ft. b, Diameter: e,

c. Flow Rate: : ACFH d. Tempersture: ' oF.
e. Velocity: FPS

E. Oescribe the control and treetment technalogy ovolloblol(Ao sany types as .pplidlblitél
ues edditionel plglo i1f necesesasry).
1. LOW SOLVENT TECHNOLOGY
. CONTROL VQC EMISSION

. Control Devices FORMULATE COATING To b- Opersting Principles: BY FORMULATION
GIVEN SPECIFICATION

©. Effiotencys! Nor AppyICABLE d. Cepitsl CostiESTIMATE, $10,000.00
o. Useful Lifes CONTINUING . f. Operating Costs520,000.00
Q. Enorgylz NOT APPLICABLE h. HMeintenencs CoetiNOT AVAILABLE

i. Avsilebllity of conetruction meteriele end proceee chemicele: AVAILABLE
J+ Applicebility to menufacturing processes: APPLICARLE

k. Ability to conatruct with control device, install in evaileble space, and opoicto
within proposed levels: ARIE TQ INITIATE :

2. CATALYTIC INCINERATION
a. Control Device: CATALYTIC INCINERATOR Y- Oporitlnq Principlees: CATALYZED INCINCERATI(
. e. Efficiency:! 907 + , d. Capltsl] Coet: $500,000,00
o. Ueeful Lifes 10-15 YEARS f. Operating Coests NOT AVAILABLE AT THIS WRITI}
9. Enorgylz NOT AVAILABLE FROM BUDGET h. Maintenance Costi NOT AVAILABLE
_ UOTATION
i. Aveilasblility of conetruction matecisle and procesa chonlc.lou AVAILABLE
IICxplaln method of determining efficlency.

zEn.rqy to be reported in units of electrical power - KWH deaign roto.

‘DER Form 17-1,202(1) . ,
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‘4."Appllcnb111ty to ninuflcturlnq processee: APPLICABLE WITH SOME PROCESS MODIFICATIONS.-

ks Ablility to construct ulth'controt device, inatall in svallsble spacs, and opsrste
B within proposed levela: NO FORSEEABLE DIFFICULTIES

3. SOLVENT RECOVERY

‘ |} Control Devices CARBON ADSORBER b. Operstlng Principleas PHYSICAL ADSORPTION
¢ Efficlencysl 85-90% | d., Cepitsl Cost1$600,000,00-$700,000.00 |
‘i; Ueesful Lifes 10-15 YEARS | f. Opersting Costs NOT AVATILABLE AT THIS WRITING

g. Energy:? 588T2¥%gkABLE FROM BUDGET ~ h. Maintensnce Cost: NOT AVAILABLE

1. Avellebility uf‘conltructlon matorisls eand proceass chomicals: AVAILABLE
“J. Applicebility to manufacturing processes: APPLICABLE WITH PROCESS MODIFICATIONS

E. Ability to construct with contral device, inetall in avallable spaca, end operate
 within propased levels: N0 FORSEEABLE MAJOR OBSTACLES TO INSTALLATION

A,

u.‘ Control Device: i b. Operating Princliplee:
c.v.frflcluhcytl ' d. Capital Coasts:

s. Useful Life: ‘ : f. GJperating Coet:

g, Enorgylz L ~ h, Maintenance Coet:

1. Avallsbility of conetruction meteriale and process chemicsls:
3. Applicability to manufacturing procesasss:

- k. Ability to conatruct with control davice, instsll in eveilsble spacs, end operats
within propoeed levels: . .

F. Describe the control technology selected: IOy SOLVENT TECHNOLOGY
1. Control Davice: FORMULATE TO GIVEN 2. gffictency:! NOT APPLICABLE

' , SPECIFICATION .

3. Cepitel Contr$10,000;00 4. Uq.ful Life: CONTINUING

5. Operating Coat: $20,000. 00 §. Cnergy:? NOT APPLICABLE

7. Maintensnce Costs NOT APPLICABLE =~ 8. Menufactursr: NOT APPLICABLE

‘9. Other locstione whor; empioyed on eimilar proéoonoa: NONE KNOWN
s. (1) Company: NOT APPLICABLE

(2) Mailing Addt.lél

(3) Citys _ (4) Stata

l[xpluln moethod of determining efficiency. .
ztnorgy'to‘bo reportad In unite of olectrical power - KWH deoign rate.

DER Form 17-1.202(1)
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(3) Environmental Manager:
(6) Telephone No.:

(7) Emieeionas?

Contaminent ‘ _ Rste or Concentretion

(8) Process Retes!

b. (1) Compeny:

(2) Meiling Addrese:

(3) Citys | (4) 'State:
(3) Envlron.onéol Menager:

(6)' Telephone No,.:

(7) Emissionss!

Contaminant ‘Aate or Concentretion

(8) Procsass Ratesl
10. Reason for selection and do.crlpflon of systems:

lAppllc.nt must provide this Ilnformetlon when availsble. Should this i{nformaetion not be
evelilsble, spplicant must state ths reason(s) why, '

SECTION VII - PREVENTION OF SIGNIFICANT DETERIQRATION

NOT APPLICABLE
A. Company Monitored Data _

1. no. eitass TSP ' () sonZe Wind spd/dir

Period of Monitoring / ya __ to AR 4
) manth dey yoar month day vyasrc

Other deta recorded

Attach ell date or statiatlcael summeries tao this applicstion.

*Specify bubbler (B) or contlnuous (C).

DER Form 17-1,202(1)
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" &, Staebility wind rose (STAR) deta obtained from (location)

2. Instrumentstion, Field end Leborstory

‘s, 'Was instrumenteation EPA refarenced or Lts equivalent? [ ] Yes [ ] No

b, Wae inetrumentstion cslibrsted in sccordence with Department procedures?
(] Yesa [ 1 No [ ] Unknown )

Meteorologicsl Deste Used for Air Quality Modeling

D Year(s) of dsta from : / l to / L

month day Yyesar month desy yesr

2, Surfesce dets obtained from (locetlon)

3. Upper eir (mixing height) data obteined from (location)

Computer Modele Uasad

1. . - Modified? If yasa, sttach description,
| ' Modifled? 1If yes, attaech dolcrlptlon,
3. ' Modified? If yass, sttach deacription,
t; Modified? If yes, stteach description.

Attach copies of all finel wmode)] runs showing lnput data, roc-btor loocationas, and prin-
ciple output tablae, !

Apbllc-nt- Maximum Allowabls Emiesion Datae

Pallutaent Emisaion Rate
5P | . grame/as0
so? : grama/sac

Emisaion Dats Used in Modeling

Attech llat of emission sources. (I(mismsion data required i1a source nsme, deecription of
point source (on NEDS point numbsr), UIM coordinates, stack dats, allowsble emissions,
and narmsl opsreting time,

Attech sll other informetion supportive to the PSD raview,

Discuse the social and economic impact of the selscted technology versua ogther aepplice-
ble technologise (i.e., Jobe, payroll, production, taxes, snergy, etc.). Inolude,

' acassemsnt of the environmental impact of the aources,

Attech aclientific, engineering, and tachnicel material, reports, publicstlons, jour-
nale, end other competent relevent informetion deacribing the theory and eppllcation of
the requested beaest availeble contraol technalogy.’
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VOLATILE ORGANIC COMPOUND
EMISSION CALCULATIONS APPENDIX I

Maximum Potential Emissions
(Sﬁreader ﬁIl
. Maximum VOC loading in 1lbs./min. during spreading: 4.3 lbs./min. = 258 1lbs./hr
Actual spreading time: 157 of operatingAtime'(from time study)
Potential operating parameters: 16 hours/day N
' 250 days/year '
5 days/week

Use Calculation:

16 hrs./day x .15 = 2.4 hrs./day in spread mode

2.4 hrs./day x 60 min. x 4.3 1bs./min. during spreading = 619.20 lbs./day emission
1 hr. _ (maximum potential)

619.20 lbs./day x 250 days/yr. = 154,800 lbs./yr. =  77.4 tons/yr.

|Spreaders #2 and #3] . -

Maximum VOC loading in 1bs./min. during spreading: 14 lbs./min. = 840 1lbs./hr
Actual Spreadiné time: 15% of operating time (from time study)
Potential operatingAparameteré: 16 hours/day per spreader

250 days/year per spreader

5 days/week per spreader

Use Calculation:

16 hrs./day x .15 = 2.4 hrs./day in spread mode

24 hrs./day x 60 min. x 14 1bs./min. = 2016 1bs./day emission-maximum potential

1 hr. '
2016 1lbs./day x 250 days/yr. = 504,000 lbs./yr. = 1252 tons/yr.J per spreader
2 spreaders x 252 tons/year = 1504 tons/yr.| for spreaders #2 and #3 - Maximum

potential

{Festooning Ares]

The festooning area routinely flashes of one pass worth of solvent per day/blanket.
Four blankets would be placed into festooning each day on a two shift operation. .
Process records indicate that a maximum of 10 lbs. of solvent per blanket enters
the festooning area.  The blankets leave nearly solvent free. Therefore maximum
potential solvent emissions would approximate.

4 blankets/day x 250 days/yr. x 10 lbs. solvent/blanket = 10,000 1lbs./yr. -a '."



Emissions from the mixing area can be expected to approximate 12 tons/yr. maximum

potential by estimate.

This would include both local and general room exhausts.

10 T/yr. can be associated with local mixing tank exhaust and 2 T/yr. can be
assoclated with general room exhaust.

Emission Point Allocation

Emission Point <> :

Emission point

captures 25% of the VOC exhaust from spreaders #2 and #3,

100% of the VOC exhaust emissions from spreader #1, 100% of the festooning area . -
VOC exhaust and 100% of general room exhaust from the mixing area.

Emission Point

1 Total = (spreader (# 1:

504 T/yr. x .25) + (festoonin
general 2.0 T/yr.) =|210 T/ir

. Emission Point <:$> :

77.4 T/yr.) + (spreaders (2 and 3)

f 5 tons/yr.) + (mixing

Emission Point <<$> captures 100% of the VOC exhaust from the mixing room tanks.
This emission can be expected to approximate a maximum potential emission of EEZ
tons/yr4

Emission Point <::> 3

Emission point <:>> captures 75% of spreader #2's exhaust.

potential emission from emission point {22}

would be

.252 T/yr. x .75 = {189 tons/yr.|

Emission Point <5> :

Emission point -<:E> captures 75% of spreader #3's exhaust.

‘'potential emission from emission point

would be

252 T/yr. x .75 = [189 tons/yr. |

. Emissi

on Point

Maximum Lbs./Hr. Calculation

a)

b)

c)

Spreader
Spreader
Spreader

9.0

Spreader
Spreader
Spreader

9.0

Spreader
Spreader
Spreader

9.0

<

#1 maximum spreading time/hr. = 9.0 min./hr.
#1 maximum solvent use/min. = 4.3 lbs./min.
#1 emission point collection % =_100%
min./hr. x 4.3 1lbs./min x 1.0 = |38.7 1bs./hr.|

#2 maximum spreading time/hrs. = 9.0 min./hr.
#2 maximum solvent use/min. = 14.0 lbs./min.
#2 emisgion point collection Z = 25%
min./hr. x 14.0 x .25 = [31.5 1bs. /hr.

#3 maximum spreading time/hr. = 9.0 min./hr.
#3 maximum solvent use/min. = 14.0 lbs./min.
#3 emission point collection % = 25%
min./hr. x 14.0 x .25 = BL.5 lbs./hr. |

" Therefore maximum

Therefore maximum



d) Mixing general exhaust 2 T/yr. = 4000 lbs./hr. -~ 250 days/yr. = 16

16 1bs./day <= 16 hrs./day =|1 lb./hr.]

TOTAL MAXIMUM LBS./HR. =a + b + ¢ + d
{103 1bs./hr]

Emissjon Point <:§> :

Tobal annual emission = 10 T/yr. = 20,000 lbs./yr.

20,000 1bs./yr. =250 days/yr. = 80 1lbs./day -+ 16 hrs./day =

Emission Point <::>

Spreader #2 _
Maximum spreading time/hr. = 9.0 min./hr.
Spreader #3 .

Maximum solvent use/min. = 14.0 1lbs./min.
Spreader #2

Emission point collection 7 = 75%

5.0 1lbs./hr.

9.0 min./hr. x 14.0 1bs./min. x .75 = 94.5 1bs./hr.

Emission Point <5>

Spreader #3 maximum spreading time/hr. = 9.0 min./hr.
Spreader #3 solvent use/min. = 14.0 1bs./min.
Spreader #3 emission point collection % = 75%

9.0 min./hr. x 14.0 1lbs./min. x .75 = 94.5 lbs./hr;

Actual Tons/Yr.

The facility currently operates at approximately 40% of its emitting potential.

Therefore, potential T/yr. are multiplied by .40 to obtain actual emissions.

Actual Emissions

Emission Point Potential Emissions x .40
<> 210 T/yr. 84 T/yr.
<> 10 T/yr. ‘ 4 T/yr. |
<> 189 T/yr. 5.6 T/yr.
<> ' 189 T/yr. 75.6 T/yf.

TOTAL ACTUAL

TONS/YR.

239.2

Total VOC/yr. figures correlate well with 1982/83 purchasing records for VOC raw
‘materials. Current 1983 use projections would approimate 240 T/yr.
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APPENDIX II CONT.
‘ PROCESS FLOW EXPLANATIOGN

Rubber i1s milled into sheets for usc in cement making. No calcu-
lation of emissions i1s included in this application since only
particulate emissions would be regulated and this source is a
minor one which will be dealt with separately from VOC emissions.

Rubber 1s combined with VOC (MEK/Toluene) and mixed to the de-
sired viscosity for spreading.

Rubber cement 1s spread on cotton fabric in repeated passes of
varying thicknesses utilizing a knife type applicator. This
step forms the blanket carcass. VOC flashes off due to steam
heated coils and ig captured by overhead hoods.

Carcass is finished and moved in roll form to face spreaders 2
and 3 where top or face coats are applied to the blanket, solvent
flashes off as in Step 3. The final pass 1is not dried, rather it
is talced and recoiled with interleaving paper at which point it
moves to Step 6.

"The blanket is then unrolled and hung open in the festooning

area where the final pass dries. The blanket is virtually sol-
vent free after 16 hours of air drying time. ‘

The blanket is once again rolled up and 1s put into a vulcanizer
which 1is actually an autoclave which puts the final cure on the
blanket.

Following final cure the blanket may be buffed or sheared and
then packaged for shipping.
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’ APPENDIX III
PROCESS LAYQUT AND EMISSION POINTS: O
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VID 'M" COMANY: FACILITY LOCATION
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APPENDIX IV
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P .
% Signal UOP Group D E R Ten UOP Plaza

: Des Plaines, lllinois 60016-6195.
312-391-2000 S

DEC 21 1984
SAQM ey

Coede Y
December 17, 1984 <:mh@&v§;ﬁq§kw@kg
+ Aode bl

Mr. Willard Hanks

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301-8241

Dear Mr. Hanks:

Those of us representing David M Company at the December 12, 1984 meeting

feel it was quite productive. We appreciate your desire to review the impli-
cations of our changes in the permit application but also wish to reemphasize
to you that the control technology does not change. We are forecasting this
increased production to start in the fourth quarter 1985, and we feel it would
have been counter-productive to have allowed the original permit application
to go through and be followed immediately by a request for permission to
install additional équipment. '

In our meeting we discussed control of emissions from our organic liquid storage
tanks. A letter addressed to Michael Ware dated September 27, 1984 from

C. H. Fancy of the DER, directed us to investigate control methods and submit

to your office by January 2, 1985 the results of our investigation rather

than proceeding to install a control system. Per your instructions at our
meeting on December 12, we will now take no further action on this phase

of the VOC control pending direction from you after you have reviewed the revised
permit application. I would like to ask you to review the calculations in

that application indicating a total emission from the storage tanks of less

than 150 pounds per year, and to consider whether a means of control is

really necessary. It is a very small amount when compared to the other

fugitive emissions.

You stated that, because of our revisions to the permit application, it will
probably be the end of January 1985 before you can complete the preliminary
determination and technical evaluation of this proposal, followed by a 30-day
period for posting public notice of the intent to install this system.
Consequently, you indicated approval of the application could be as late as
March 15 of 1985. As we discussed, no allowance was made in our schedule for
this delay, so it is not possible for us to meet the August 1, 1985 deadline
for completion of installation. Sutcliffe Speakman estimates a minimum of

five months for delivery after a purchase order is issued, plus eight weeks for
installation. In our original schedule we had asked for a period from August 1,
1985 to December 1, 1985 for operational shakedown, debugging and compliance
testing. Per our agreement with you on December 12 we are willing to shorten



Y- Page 2-
- Mr. .Willard Hanks
December 17, 1984

that period. Even though the August 1 date will be no longer valid, we will
make every effort to complete final compliance testing by December 1,.1985.
On that basis, the estimated compliance schedule has been revised and is
attached.

As we told you, an expansion of the Orlando plant is being planned and
construction will closely parallel the solvent recovery installation. Since
the two are adjacent, I had intended to pour the foundation slab for the solvent
recovery system along with the new building footers. You indicated no advance
approval can be issued for only this portion of the VOC control system. Since,
however, construction.of the slab will not alter our current emissions, and
will result in substantial cost savings by allowing us to combine it

with construction of the footings, per our original plans we intend to proceed
with this construction prior to DER approval, recognizing, of course, that

we do so at our own risk. We will do this unless there is an objection from
the DER.

We sincerely appreciate the openness with which you received our presentation
and hope for your help in expediting the approval of our permit application.

Sincerely,

R. H. Baddelew
Project Engineer

RHB/djc

cc: John Gamble
Wayne Brady
Nick Feagler
Tim Westman



October 19, 1983 - Revised December 13, 1984- ;

ESTIMATED
OVERALL COMPLIANCE SCHEDULE

DAVID M COMPANY VOC CONTROL PROJECT

. ORIGINAL REVISED
PHASE : _ DATE DATE
Data Accumulation January 1, 1984
Spreader Enclosure - (1) For Temperature Evaluation January 15, 1984
Process Modifications and Development April 1, 1984
Methods Comparison/Analysis - Thermél Incineration vs. Recovery May 15, 1984
Final Specification Development July 1, 1984
Final Specification/Quotations and Analysis Spetember 1, 1984
Appropriation Request Development and Approval December 1, 1984
Oven Enclosure and Exhaust System Installation : March 1, 1985 May 17, 1985
Solyent Recovery Delivery and Installation August 1, 1985 October 18, 1985

Operational Shakedown, Debugging. and Compliance Testing December 1, 1985 December 1, 1985
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December 11, 1984

Mr. William Thomas

State of Florida

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32301-6241

Dear Mr. Thomas:

Enclosed you will find a revised construction permit application for
the David 'M' Company. The application contains some significant

modifications which bear some explanation. You may remember from our
discussions in Tallahassee in October of 1983 that we expected a real

business recovery during 1984-85. That recovery has indeed occurred
and as such has necessitated that we look at additional capacity earlier
than we had planned. The application evidences our proposal to add one

spreader, several additional mixers and a new festooning area. Since

we had not yet sized our solvent recovery system, we felt that it would
be prudent to include our expansion plans in our original construction
permit in order to prevent a nearly immediate request for a permit add-
ition. You will note that very little else has changed operationally;
coating VOC content, methods of application, and etc. remain appreciably
the same. You will notice changes reflecting a better knowledge of the
process than that which was evident at the time of our previous appli-
cation.

We believe this revised permit application represents a fair and environ-
mentally sound proposal which will .serve: to mutally benefit all parties
involved. We sincerely hope that we have provided sufficient data for
your approval process to proceed. In the event that we have not, please
do not hesitate to contact me directly.

efieral’ Manager
& Vice President

Enclosure
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM

TWIN TOWERS OFFICE BUILDING GOVERNOR

2600 BLAIR STONE ROAD

TALLAHASSEE, FLORIDA 32301-8241 VICTORIA J. TSCHINKEL

SECRETARY

September 27, 1984

Mr. Michael A, Ware
David M Company

201 Valentine Way
Longwood, Florida 32750

Dear Mr., Ware:

The department has reviewed your August 31, 1984, letter
that summarizes the problems David M Company encountered in
installing a vapor recovery system on the organic liquid storage
tanks. We believe your company should investigate other means of
controlling the volatile organic compound emissions from your
storage tanks before selecting an air pollution control system
for them. Among the systems we suggest you consider are:

1. A carbon absorption system, such as the ones used at dry
cleaning establishments, or other type of controls to

treat the vapors displaced whtn the storage tanks are
filled.

2. Connecting the vent lines from the storage tanks to the
air pollution control system selected for the coating
production line, :

3. Contact other industrial solvent distributors and gasoline
carriers to see if trucks that are able to use the Coaxial

Vapor Recovery System initially considered by your company
are available.

There may other ways to control the emissions from these
storage tanks and the department does not wish to restrict your
company from investigating alternate means of control. Based on
their regulations, the South Coast Air Quality Management
District of El Monte, California have more experience in
controlling emissions from small storage tanks than Florida and
may be able to advise you of alternate control system that would
be applicable to your situation.

The department does see some benefit to using the Coaxial

Vapor Recovery System at your plant, even with the limitations
described in your August 31, 1984, letter, but believes more

Protecting Florida and Your Quality of Life



Mr. Michael A. Ware
Page Two
September 27, 1984

effective systems are available. 1Instead of installing the
Coaxial Vapor Recovery System at this time to comply with the
Consent Order No. 84-0044, the department request you use the
remained of this year to investigate alternate means of control
and submit a written report, summarizing the results of your
investigation, to this office by January 2, 1985. We understand
that the pressure/vacuum vents are being installed on the tanks
on schedule.

If you have any questions on the legal matters on the
Consent Order, please contact Nancy Wright at (904)488-9730.
Questions on technical matters should be addressed to
Willard Hanks at (904)488-1344.

Sincerely,

C. H. F , P.E.

Deputy Chief

Bureau of Air Quality
Management

CHF/WH/s

cc: William Darling
Nancy Wright
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MICHAEL A. WARE /

" Environmental Coordinator
Wheelabrator-Frye Inc. m \‘

Graphic Supplies Division

Chemicals and Coatings Group

2010 Indiana Street

Racine, Wisconsin 53405 Tel: (414) 554-1030




Mr. Willard Hanks

Department of Environmental Regulation
Bureau of Air Quality Management

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32301-8241
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DAYID W GORP RN

201 VALENTINE WAY o LONGWOOD, FLORIDA 32750 ¢ (305) 321-0945 -

August 31, 1984

File Reference: OGC Case No. 84-0044

Dear Mr.

Hanks:

This correspondence shall serve as confirmation of our con-
versation of August 31, 1984, during the course of which we discussed
evaporative emission controls for VOC Storage Tanks at our facility,
required by item nine of our joint consent agreement.

We are encountering several problems in designing and implement-
ing a storage tank Vapor Recovery System at our facility and would
appreciate your assistance in this matter, The following obstacles
to installation of such a system (which would displace vapors created
by f£illing back into the tanker making the delivery) exist.

1 ’

Standard vapor recovery equipment currently available

is designed for service station use and as such is
chemically resistant to gasoline only and would not

be suitable for use with industrial solvents like
Toluene and Methyl Ethyl Ketone. Such material
incompatibilities would likely compromise the long

term effectiveness of the control system. While we
consider this problem to be significant, it is likely
that o-rings, gaskets, valve seats and other components
could be special ordered and received within 3-6 months
time and therefore a system could possibly be custom
made and installed for capture of VOC's at our faé¢ility.
We perceive item 2 below to be a more significant problem
than item 1 above.

We have contacted the three companies which currently sell
and deliver our facility industrial solvents. None of
these three companies have delivery equipment set up for
vapor recovery at this time and more importantly, do not
have facilities equipped to empty recovered vapors from

a tanker when a facility is able to displace them back

to the tanker. Our least frequent supplier informs us
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that it may be possible to route all shipments via

a gasoline carrier who would be set up for evaporative
exhaust emission controls, however, we are unaware of
what would happen to the vapors after leaving our site
since our vendors do not have provisions for vapor
recovery -at their facilities. Our surmisal is that
the vapors may find their way into the atmosphere

even though much capital, time and effort has been
expended for recovery activities at our location.

:The aforementioned problems and questions have presented us
with somewhat of a dilemma as to whether controls are appropriate
and/or feasible in this case. We would sincerely appreciate your
assistance in developing a proper course of action in this case.
Pursuant to our recent conversation, we will not be required to
comply with the 90 day installation period established by the orig-
inal consent agreement for installation of Vapor Recovery equipment
and we will await a reply from your office prior to proceeding with
any installation of wvapor recovery equipment.

In the event that you .should require further information and/or

assistance in resolving these questions, please feel free to contact
me directly.

Sincerely,

Nectad O Cow

Michael A. Ware

cc: W. Brady
J. Spangler
H. Mycroft R :
B. Baddeley ‘ LT
T. Westman é?ﬁéé;zjgg%ﬁzz" 67%\
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September 6, 1984

Department of Environmental Regulation t} ;Q’igi
Bureau of Air Quality Management o
Twin Towers Office Building . -
2600 Blair Stone Road S Ll s
Tallahassee, FL 32301-8241 =0 A
L) 0 Ry
Subject: Case #84-044 EYiigl /]

Dear Compliance Evaluation Specialist:

This report is being submitted in compliance with consent order (refer-
ence Case #84-044). This is our second report which has been prepared in
recognition of the September lst date referenced in our overall compli-
ance schedule codified as Exhibit #2.

Please be advised that we have concluded our review of the alternative
methods of VOC contrxol for our Orlando facility, namely incineration and
solvent recovery. Due to economic reasons, we have ruled out incinera-
tion and are now concentrating on investigations on solvent recovery sys-
tems. A set of initial parameters and specifications for a bid have been
prepared and are attached as an addendum to this report for your evalua-
tion.

These specifications have been submitted to Vara International, Inc., Vero
Beach, Florida and Sutcliffe Speakman, Inc. of Lutherville, Maryland for
consideration. We expect to have quotations returned to us by the end of
September and will proceed to select one of these companies to be the
primary supplier of the necessary pollution control equipment. Upon re-
ceipt of final quotations from the afore-mentioned suppliers, we will pro-
ceed to develop formal plans and specifications which will be forwarded
you for approval as soon as they become available.

Because of the magnitude of the cost of this project, the appropriation of
funds for same must be approved by our corporate management. With this
consideration in mind, we plan to have specifications and estimated costs
complete and the appropriation request submitted to our corporate manage-
ment on or before November 5th. We will continue to apprise you of our
progress as the project moves forward.



Department of Environmental Regulation
September 6, 1984
Page 2

In the event that you should have further questions and/or require fur-
ther information, please do not hesitate to contact me directly.

Very truly yours,

WLB:bjw

Attach.

cc: M. A. Ware
R. H. Baddeley
J. Spangler
H. Mycroft
T. G. Westman
J. H. Gamble
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l BEFORE THE STATE OF FLORIDA
! DEPARTMENT OF ENVIRONMENTAL REGULATION

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION,
|

! Complainant,

) IN THE OFFICE OF THE
“. ST.JOHNS RIVER DISTRICT

OGC Case No. 84-0044
VS, ) |

DAVID “"M” CO*PANY

g

Respondent.

0 JUL 9 1984
/ +

Dept. of Environmental Regulation
Gifice of General Coynsel

This Consent Order is made and entered into between the State of

! CONSENT ORDER

Florida Department of Environmental Regulation ("Department") and
David "M" Company, 201 valentine Way, Longwood, Seminole County,
Florida 32750, ("Respondent").

The Department finds and Respondent admits the following;

1. Respondent owns and operates a coating production line
facility located at 201 valentine Way, Longwood, Florida 32750,
Sectipn 27, Township 20 south, Range 30 east, Seminole County, Exhibit
1. Tnis proéuction line began operations in 1978 and manufactures a
fabrit coated matetial nsed in the off-set printing process. Coating
of the material involves using volatile organic compounds (VOC's),
which are soérces of air pollution regulated by the Department.

2. vRespondent a}sé owns .and operates two o0il fired steam
Bﬁilets at_tﬁis same plant site used in conjunction with the fabric

coatlng progess. A .‘I

i i 2 o "‘

;0

K 3. . Respondent constructed and began operation of the coatlng

‘ i 4“-

line w1thout]flrst obta1n1ng a Department permit authorlzlng such
:or operatlon. This violates Florida Administrative Code

onstructlon

Rules 17-2.210 and 17-4.03 and Section 403.087 and 403.161, Florida

Statutes.
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4. The Department issued a Warning Notice to the Respondent on
June 3, 1983 in which the Respondent was to meet with the Department
to resolve the violation of operating the two boilers without a
permit. Permits were issued for the boilers, one on January'S, 1984,
and the other on January 6, 1984. A

5. An informal conference was held between the Respondent and

the Department on July 28, 1983. In that meeting it was recommended

to the Respondent that he should eﬁﬁer a Consent Order to address the

failure to control VOC emissions.from‘the*coating line and the
violations for constructing and opérating the coating line and the two

boilers without a permit.
|

6. The'Respondent submitted an application for construction of

the pollutioq source at the plant, specifically the VOC emmission

l

source, and*%he Department received the application on
Augusr 12, 1983.

|

THEREFORE,having reached a resolution of the matter, pursuant to
Florida Admiiistrative Code Rule 17-1.58, the Department and the
Respondent mﬁtually agree and it -is:

ORDERED: A

7. Respondent shall adopt and implement the compliance schedule

proposed to Hhe Department entitled: Estimated Overall Compliance
: ) .

Schedule David "M" Company VOC Control Project, dated October 19,

|
1983, attached and incorporated as Exibit 2. With respect to the VvOC
,‘_‘: .
emission violations covered in this Consent Order, compliance will be
met as per the Respondent's schedule, Exhibit 2, and consistent with
Department rules.

8. ,Réséqndeng shall deliver a report, in writing to the
Department wﬂﬂhin fifteen days of each deadline date noted in Exhibit
2. The report shail specify what steps have been made toward
compliance w%th the applicable deadline, whether the deadline has been
met, and the [reasons for any delays. This report and all other
reports, notices and applications required by this Order shall be
mailed to:

Departmént of Environmental Regulation

Bureau of Air Quality Management
Twin Towers Office Building

2600 Blair Stone Road
Tallahassee, Florida 32301-8241

[ -
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9..'Reépondent shall install Department approved VOC air

»
i
i
¥
i

pollution control devices on-all VOC storage and holding tanks owned

o e b ST by the Respondent within ninety days of the effective date of this
. e N L

Consent Order. WNotice shall be provided by the Respondent in writing

i
>

Ty ' > within that ninety day period to the Department stating the type, name

and manufacturer of the device(s). Any efficiency values shall be

also noted. A brief sketch shall be attached showing the location of

the control equipment and its connections to the tanks. Any pipe,
et . | . .
s valve, vent, |exhaust, drain or other means for VOC's to be released

N

I EIN
into the ambient atmosphere shall be noted.

*
i

10. Respondent shall limit the operations at the plant site which

involve the emissions of VOC's to only sixteen hours per day. This

' i

provision shall be effective as of the date of this Consent Order, and

SRS TR At e T

; shall remain.in force until replaced by the hours of operation as

b specified in‘é construction permit as issued by the Department.

11. Respondent shall have received and installed all pollution

abinate

abatepent andfcontrol equipment for control of VOC's on the coaiing
) v :‘ ! ’1 i i
" line by August 1, 1985, ‘As stated in Exhibit 2.

'12. Ré?pondent shall pay a settlement fee as agreed upon

irereatin 28 <

relating to ﬁatters in this Consent Order to the Department's
{

g

W Pollutlon Recovery Fund wlth either a _money order, cashier's check or
) . Ik
- . cert1f1ed chlck in the amount of $10,000.00. Payment shall be made
‘ l
wlthln s1xty|(60) days of thls Consent Order. The check or money

P

order shall be ma11ed to the Department of Environmental Regulation,

L a AT g et

St. Johns Rlver Dlstrict, 3319 Maguire~Boulevard, Suite 232 Orlando,

Fioriga ‘32893.
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13. Respondent shall allow authorized representatives of the A
t . .

Department access to the property at reasonable times for purposes of

determining compliance with this Order and the rules of the . %
Department. : :

vl . .
14. The 'Department hereby expressly reserves the right to

initiate appropriate legal action to prevent or prohibit the future

S s

violation ofiapplicable statutes, or the rules promulgated thereunder.

P

P

15. Entry of this Consent 0rde§1does not relieve Respondent of

the need to comply with applicable federal, state, or local laws,

Nt az

regulations,;or ordinances. The entry of this Consent Order does not

abrogate the!rights of substantially affected persons who are not

P S T

parties to this Order, pursuant to Chapter 120, Florida Statutes.

ﬁ6. The?Ferms and conditions set forth in the Consent Order may
be enforcedl%n a c?urt-?f competent jurisdiction pursuant to $ections
120.69 and 403.121, Florida Statutes. Failure to comply.with terms of
this éonsentzérder shall constitute a violation of Section
403.161(1)(b), Florida Statutes.

97. Respondent is fully aware a violation of the terms of this

Consent Order may subject Respondent to judicial imposition of damage,

c1v11 penaltles of' up to $10,000 per offense, and criminal penalties.

AT B TR e N

18. Tth Consent Order shall take effect upon the date of filing
t b ,1

and acknowledgement by the Clerk of the Department and shall

=

¢ et bt AR H Tl Rk S

constltute f1na1 agency action by the Department pursuant to Section

120 69, Florida Statutes and Florida Administrative Code Rule
i ‘ -

17-1. 58(3). |
. . | ’
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}‘r \
1
FOR THE RESPONDENT:
4. //‘Tf/ Z i £
7 S A
‘“»Pre dent General
Manager
' ) David "M" Company
‘ - 201 vValentine Way
. - Longwood, Florida 32750
DONE AND ORDERED this / f/ " . day of @ '
1984, in Orlando, Florida.
: i
. : 1 ALEXANDER, P.E.
! ! | ' istrict Manager

" FILING AWD ACKNOWLEDGEMENT

FILED, on this date, pursuant i0;S120.52 (9),
Florida b'alules wilh the desq;natcd Depart-
men! Cierk, recmpt of which is hercby acknow-

; ﬁ, K A{a,é« ,;ff//g/h/

cmm i . Dale
. | .
[ | . '
, : : |
i B I, 0
' ! : P
‘ 1 ! 1
W I
3
i
i | '
K ;
1
I

e
W

State of Florida Department
of Environmental Regulation
3319 Maguire Boulevard

Suite 232
Orlando, Florida 32803
Telephone: (305) 894-7555
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o GOVERALL COMPLIANCE SCHEDULZ

' ! ' DAVID'M COMPANY Y0OC CONTRQL PROJE

Octobder 13 1933
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|
|
. ' |
) i
Dica Accuzulactlon

Enjlosure - (1) For Tesperacture

Procz2a3 Modtf{cactons and Developaent
P

Spreader

Mazhods
VYs. Racovery
final Speciflicattion Developaent

~5>F}ngl Spcciflcation/buotatiouu and Analysis

Developazent aand Approval

Appropriations Request

‘ ; [
OvenﬂEnSﬁoaﬂre and Exhaust System Lastallation
Solvazac Recéve:y Dalivery and Installacton

: ! ‘
Operational !Shakedown, Debugging and Compliaaoce
Tescing || e e o

Zvaluacioan
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Jaavary 13, 1934
April 1, 19334

May 15, 1982

July L1, 1933
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March 1, 19385
August 1, 1985
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DAYV N GORPANY

201 VALENTINE WAY e LONGWOOD, FLORIDA 32750 e (305) 321-0945

June 29, 1984

Department of Environmental Regulation

Bureau of Air Quality Management

Twin Towers Office Building Case No. 84-0044
2600 Blair Stone Road :

Tallahassee, FL 32301-8241

Gentlemen:

In accordance with the requirements stated in paragraph 8
of the Consent Order (Ref. Case No. 84-0044), entered into be-
tween the State of Florida Department of Environmental Regula-
tion and David M Company, please find the attached report and
exhibits.

DAV

Vdce President
General Manager

b Sm VOC ey wa Sraeed



June 28, 1984

REPORT TO FLORIDA DEPT. OF ENVIRONMENTAL REGULATIONS

This report has been prepared in compliance with the Consent
Order (Ref. Case No. 84-044, Par. 8). We have been working on
this project according to the agreed schedule contained in the

Consent Order. The following items refer to that schedule.

Ttem 1 - Data Accumulation

As background for determination of the capacity of the unit
required to take care of the VOC emissions in this plant, we did
extensive testing énd recording of process data on our spreader
lines. We recorded blanket size, pounds of cement applied per
pass, time per pass, énd then calculated the amount of solvent
(toluene) per pass and per minute. The assumption made was that
100% of the solvent was flashed off in the spreader and it was
this amount of VOC emitted per minute that we were particularly:
interested in. Copies of the data are attached as Exhibit I; the
column headed "TOL - MIN" is the calculated emission in pounds per
minute. A review of the data shows the wide fluctuation of this
factor. We have been working on process revisions to reduce the

peak to 4.5#/minute.

Item 2 - Spreader  Enclosure

We have been aware that the enclosures on the three spreader.
lines would not be adequate to give us the capture efficiency

required for the VOC control system. Because these lines are



equipped with steam coils to force dry the product, we were con-
cerned that drying conditions would change with the revision of
the enclosure and adversely affect the product quality. The
enclosure on one spreader has been changed per drawings E0379-001
and -002 attached as Exhibit II. To date, this modification has
not hurt product quality but, after reviewing the performance of
this line, we have concluded the capture efficiency is not good
enough. We have now contracted to have the "undercoil flooring"
sections removed and panels added to the side of the structure.
In this manner, the line will be totally enclosed with controlled

air intake openings at each end.

Item 3 - Process Modifications- and Development

Having accumulated much data in Phase I and enclosed one
spreader (Phase II), David M Company then set out to better control
run speed, thickness of spread and overall process control. In
order to accomplish this end, tachometers and dial gauges have been
added to our enclosed spreader. With these controls in place, we
set out to evaluate: (1) our efficiency of capture with the newly-
enclosed hood; (2) our ability to run at 40% of LEL and (3) the
ability to continuously monitor fume generation in the enclosure
via an infrared gas detection system. You will find attached as
Exhibit III three example data sheets which summarize the type of'

information gathered by this phase of the project.

This information suggested that 40% of LEL operation and
monitoring is feasible. In addition, it suggested that a signifi-

cant amount of solvent was escaping underneath the spreader which



is currently unenclosed. As a result, the enclosufe will be
extended to the floor, yielding a totally enclosed spreader with

a capture efficiency that we consider to be acceptable. The addi-
tional sheet metal panels will be instalied the week éf July'6th
and additional diagnostic tests will be performed to assure that
the enclosure lives up to our expectations. In addition, a
permanent LEL detection system for this first unit is now on

order and is expected to arrive and be installed in mid-August.

Item 4 ~ Methods Comparison

We have felt from the outset that our direction would be
toward solvent recovery and have made an analysis of the compara-
tive costs of incineration vs. recovery. However, no final deci-
sion has as yet been reached; and, therefore, we are leaving our
options open, until such time as final costs of these two compara-

tive systems are known.

We now have sufficient process data from which the air volume
requirements of a control device may be calculated. In compliance
with Exhibit ITI of the Consent Agreement, we will begin developing
our final specifications for bids for the job on July 1, 1984.

We are also expecting completion of same by September 1, 1984, in
compliance with our overall compiiance schedule. We would also
expect to deliver the remaining information necessary to complete

our permit application concurrently on September 1, 1984.
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B0/31/83 Y0 VALY TRUBBER TAD72 137 "PASS (,sose. "R20 B, I TGS 08 L 141 .*?:ns.uz,;asou ZERROT R eOTS £ 62. wa o R
10731/83 70 0o ‘SO 2ND PASS, 59,6 13.0 3.9 155,55 083 T 0as 110 1 .986 3.84 Ba e T

FO/31/83 " PO 4 /B0.00. . U3IRD PASS T 7 0 TETS0,6 T T11.0 3. T 155,55 <070 - _"6.556 *".002 -6 093~ ‘I-”b '@5.63%503;:«'
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20/31/83 .70 . :i80.00 - -2ND PASSS P, - 60e5 E2ZB60 #1800 716,940 176108 - ‘_u.oso = -00 F¥Bs00 xam— - -
jlg;;;/BJ 70 80.00 . 3D PASS 36.0 21.780 .lAO "6 o222 60 00 ‘60,00 " :
; SETRTH PALE 34,0 20570 3 o a7 5.65 45465 rradit
;853: :;H _:hss 2e.0 T16.940 .3‘53 m‘gs 63 ‘153.:3% i .
k i P4 H PANS K "E19. T30 TEW 101 FAP28 - B .839 w5391 .30 9130 TR - ”»
167 3) B80.00 T7TH PasSS 26.620 o171 «380 6.338 ‘50.00 ‘50,00 " : M
10731 HB0.00 .5 TH PSS TER 270830 e 1 78 Tre 39T - e S62 a- 542 rri30 . A2 oo
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“ 'DATE LEM - WIDTH DESCRIPTION Cona LBS "INS
WO/27/78315TI00 CTTBO0.00 TWS/BER 402 TIST MA%S o 37.2"f25.o i Y |
10/27/83 100 80,00 2ND PASS .2 18.0C 4.2
10/27/83 7300 B0.00 3RD PASS ,57.2 “13,0 . 39
10727783 100 80.00 RUSDER 7oo2 lSY mass S5B.5 15.0 4.3
10/727/83 7100 . .B0.00 . .2ND PASS 2 258,85 T 2140 VS,
10727783 100 80.0C 3RD PASS 58.5 5.0 12.
10/27/83 ;FA00 ~W0.00 - .. &TH PASS '~ .7 . :168,5 27«0 1.4,
10/27/83 100 80.00 PASS 24.0 3.
10/27/783 7T00 T TB0.00 . PASS 200 T2
10727783 100 80.00 PASS 19.0 3.
I0/727/7803 ER00 7T BO000 SEIBTH PASS - 1320 _iBe
10727783 100 80.00 9TH PASS 6.0 Se
10/27/783 TRV “SHBO.00 S IFTEOTH PASS MWD e® EID e
10/27/83 100 80.00 11TH PASS 5.0 3.
10727783 . ZB00 5GB0<00 [EA2TH PASS i 13.0 “HRe
10727783 100 80.00  13TH PASS 8. 32.90 1.
18/27/83 7200 "I780.00 TRAGTH PASS TV tnRIAGE,5 I 26.0 TR
10727783 100 80.00 15TH PasSS 5g. = 22.0 2.
07277863 3100 ““B0.00 =16TH PASS T "S58.%5 - 10.0 3.
10727783 10C 80.00 RUBERER €609 1ST PASS 65.6 1¢. ¢ 3.
:0/27/783 100 TUB0.00  TZND PASS L 856 T 1T7.0 TS
10727783 10C 80.C0 39D Dass 65.6 16.¢C 3.
@r,27/783 100 - B0.00 . _AYTH PASS - .. B5.6 18.0 2.
»0/27783 100 20.0C ~5TH PaSS 15.0 2.
O/27/783 TRO0 . BO.OC I BTH PASS 1320 YTRe
18727782 1G0 80.0C TTH PASS 2%.C 3.
Q727783 TA100 "~ BO.00 TTBTM PASS 23.0 2.
0/27/83 100 20.00 CTH PASS 18.¢ 4.
.0/27/83 (100 "80.00 TIOTH PASS e 1960 7R
0/27/83 10C 80.00 11TH PaSS 16.¢C 1.
/27783 100 '80.00 ¢ 12TH PASS L 85%e6 155 2.
0/27/82 10C 80.00 13TH ©aSS €S.¢ 14,5 1.
©0/27/83 100 - B0.00 14YH PASS LT 856 N28.0 T3,
os27783 100 80.00 15TH PASS ec.6 27.% 2.
0/27/83 100 “"B0.00 26TH PASS - - 95 .6 20.5 2.
0s27783 1C0 80.00 17TH Pass €5.6 9.% 1.
0/27/83 100 80.00 IBYH PASS L6586 9.5 2.
0/27/83 100 80.60 19TH PASS 65.6 8.5 2.
©/27/83 200 ~r @0.00 wEROVH PASS v7iv— s 1 95e6. 16D :.:Pe
0727783 100 60.00 21SY PAasSS £5.6 12.5 1.
©/27/83 *100 S 'B0.00 “I22ND PASS . L %546 - T11e5 .. 1.
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o/21/783 100 80.00 ¥NALC PASS R BB T VeSS 15,
TOTALS ©07.0 150.
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1UN ON 01/23/84 AT ja:fiz27 DAYLID » TOLUENE ANALYSIS PAGE 187 -
- B e . N IR : - Ed “ :
4 CEM  TOLUENE YoL TOL YOL FEET F/FEET D Lo
- PATE 1M “wWIDTH _ME3RIPTIOW .. ¥0L . - 1LBS NINS SO YDS SYD USED ‘SYD SA YD ClindIN S LI LY - & .o
V726783 2300 ITB0.HE RIMAGER 1492 -3ST PASS T8 T.RP I 25.0 A1 ~”222 22 ‘e 8 _ 183 3 S087. ... 17 mm¥3.1 SR G o
10726763 100 0. 00 2ND Wasy “57.2 2C.C 2.5 2.22 ’ - 51 ‘;lflli .5T6 12 :00 “3120.00 R wSA ‘
0/726/83 ."300 “80.%0 .. 3RD WASS e ~BTe2 77 L anBe 2 222.22 «072 = 9.1%52 <081 091 % o860 w3, 75 - .
10726783 100 80.0C RUB3ED: 7002 1ST bAS< 58.5 104 222.22 +.2BB "~ 27.460 168 « 3764 «600 B.86
0/26/83 100 _:ﬁ,:_xrms..oo _2ND)> PASS X y ; 22222 o211 THRT.495 %123 T FZ"Q:;;‘?;%.O’" TN o 56
:0/26/783 100 80, 00O Anp PASS 222422 <346 45.045  T.202 T J4SC «190 « 584
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D/26783 TA00 1Y e ok wpe] TR22 227 T 172821078 068 pmeR 52 ; e TRE 3
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) x CEw  TOLUENE ToL TOL YOL FEETY F/FEET = X e
'DATE LEW.  AFPTH . UESICWIPYION | “TOoL *LBS MINS SO YDS SYD ‘USED “SvD AVD i s le R L (L Y .
I0/25/783 100 - B D) TRUSBER 1892 ISTIPASS = BT.2 7 '530.0 73,1 - .222.22 :a135 27160 *ﬁp“n I LRS00  wR2.90 TER:90 3 S
10725783 10C 8.0 2ND PASS 57.2 18.0 4,3 222.22 062  B.COE 03¢ “%boo T 1862 69.7¢ E9.76 -
210/25/83 ~300 81D OD 30D PASS e BT7e2 7230 738 222.22 2103 733.150 -r»r.oso w231 T3 .62 rriiBive - -2
10725763 100 82.0U0 RUBBER 7002 1sT PASS 58.2 44,0 Te2 222.22 .198 25.608 +11%8 «256 T 3.55€ TR1.66 W1.56
10725783 2100 e0.00 - 2ZND PASS ., v .. T5B8.2.0 AB.0 TUMB.1 . 222.22 0216 L 27.936 2125 2TV hg;fs.tta 3T7.03 -=BT=03
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10/725/83 5100 BY.00 v+ ATH PASS o wmnrins &8 ,2 0 33,0 7 222.22 .1468 19.2006 086 5192 TurS5.820 Ee0.90 ;wel0.90
10/72%/83 100 §0.00 5TH PASS 58,2 51.0 222.22 .229 29.682  .133 “29¢€ “6.745 -BB.18 5.18
10/25/783 100 - 80,00 =iz PASS .- =TS8 TEFIVL 0 L Z222 022 2175 22098 IEa102 SriRi226 1TiT +629 <EP$3.82 e 3.82 TTERER -
10725783 100 80.C0 PASS 58.2 222.22 .351 45.396 «206 «453 11.072 ° 3.17 “3.17 ’ -
10725783 7300 .. B0.00 *.;;-L\stn PlSS L v, TSB e 2 T ' 224220166 210534 w096 AmnPES e o152 -7k 7:05.{;{ > PTED DE <
10725783 100 80.00 OTH PAS 58.2 222.22 .085 11.0%8 <0649 T .110 3.940 07.14 Y07 ¢ T e
10725783 100 .3 MBO. 00 x—-NBEQ 7002 ASY PASS 60,0 57280 17 STR22 2255908 . 1165960 ¢ :mro‘n TEIWA6S w3 .52 :.;7;,%3.02 0 03eB2 e o T
107257863 100 80,00 2ND PASS 6%9.0 23.¢0 222.22 4103 7 1%5.870 71 «158 3.606 B.18 'BB.18 B ‘..‘
10725783 7100 =%I80. 00, %QD mss T B e 7 ms'bv 0 n18.0 P2222. 5081 72420 ,‘.055 el 24 m@.nn-mﬂ@zs.uw
10725783 100 80,00 ATH Pa 18.0 222.22 .081 12.420 055 1264 T B5.916 182.85 ‘142.85 .
10725783 3100 . 80.00 T STH PlSS 19,0 CR22422 $08S 5513110 058 -2ER131 T8 5353 150,00 80,00 o
ip/2%/783 109 8C.CUG 6TH PASS 16.¢ 22222 +072 11.040 «110 6.132 1856.66 166.66 - w 7
19725783 300 1 B0.00 " TIM PASS =304 0 . 22222 w135 :3-20.700 _\,;-_.093 up 207 TeBe.088 - F3.17 ;.._7:.'.73.17 Wy - gEERE .
10725783 10° 80.50 ETH PAaSS 28.0 222422 o126 19.320 -086 193 7.83C I115.38B "115.38 ° TomEe
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10725782 10K e0.CC 12T+ PasSS 14.C 222.2Z +063 0.560 ~-043 ~0%E 2.68% B3.33 %3.33 -
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- . - - . . R o SRR VIOV L RV AT T N ST tess o LG T
dUN ON D1/23/886 AT 14:11322 DAVID M TOLUENE ANALYSIS pACE 12 =& .
. - ' ) o - L & .
x CE™  TOLUENE ToL ToL ToL FEET  F/FEET -
DATE . LEW . WIDIW . . -~ PESCRYPYION . . TOL Les ‘$0 YDS SYD OSED SYD .AYD . -#®Im G -WIN TR WMIN gy - ,
0724783, 0L | “H80,.N0 THUBBER F14LZ 1SY IPASS . BT.2 TIR6.0E MP22T22 SM T _ITEST2 TR066 LIBIES DI .502 550 . 30 3 «30 WEEme e
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$/23/63 100 BO.7TS “12TH PasS 6E.% 25.¢ 3.0 228.XT .08S .0e1 .137 8.566 “300.00 ‘100.98 .
9/23/83 - 100 B80.75 - AITH PASS BB.5. 28.0 2.2 2283 124 e08%5 ~0al19] ~+--8.718 -136.36 A37.64 ,
9/23/82 100 80.7% 16TH PaSS 6E.S 28.0 2.8 22&.3C 126 .0n% -
Pr23783 23100 80.75 -AS5TH PASS . BBe®  3%e0 | A9 224.30 062 002 s et .
9/23/783 109 BC.75 “16TH PaASS 68.5 15.C 1.9 228,37 .C71 -0a8 .10¢ -
9723783 100 , BO.TS 2TTH PASS ik B8eS 13,0 2.3 226.30 057 .+039 . <089 .
$/23/83 100 BO.TS 1BTH PASS GBS T19.0 73,6 224 .307.088 . 058 » 1307 -Q
9723783 00 .:-B0.P5  FALC PASS - 7w m0B8e5  -@2e0  -§1e6 228430 0SB e 067 ;,-_»-.lsowm-_,a.zoo 5«86 26410
o 'ruuLs " 1155.0 136.2 E523.40 .1%%5 T40.583 i Rt -
DTAL PASSES R . D A % - B wIN .D28 .0853 e .11 88 .53 - €
JTAL PRODUCT ION TINE 08:10:06 ”aAx ©.8 waX =167 e376 3404338 .3457.89 159,37 )
YERAGE LES CEWENT PER PASS 33,394 AVG 3.5 avg -0DR2¢ «196 %.,6E3 ©3.65 94.53 -
JERAGE LBS CEMENT PEF SOUARE YARD S5.149 - o <

e . -



RUN ON 01723784 AT j4:11:22

«

x
DATE LEN WwIDYH . DESCRIPYION L¥DL LBS mINS
99/22/783 100 . B1.75 "RUBBER 31492 15T PASS TH7.9 6.0 1§.2
09/22/783 100 e1.7" 2ND Pasc s7.8 2e. ¢ a8
99722783 "100 Bi1.7S IND PASS : T BTe8  18.0 78,1
89722783 100 81.75 RUBRIER 7002 1ST pAs< 57.6 27.0 3.8
p9s22/783 100 - B1.TS 2ND PASS -y 2 30.0 RS
D9/22/763 100 e1.7" Iqp Pass =7.4 a1.= a3
¥9/722/783 “100 Bl.TS . 4TH PASS Tl CSB.0 TBes
36s22/82 100 81.75 5TH DASS 57.4 33 3.2
YIS/ 22783 TID0 U.BL.TS I BTH PASS JIIIB Y ed T T53.0 .2
y9/22/783 100 61.75 TTH PASS 57.4 40.C 3.3
19722783 100 - "BLl.TS [ BTH PASSH 1o > EBT.e - -35,0 rB.0
19722783 10C 81.75 9TH PASS £7.4 a5, & 3.6
V722783 00 "TBL1.YS CUEIOTH PASS TR TN BT e s L 40eD TR T
19722783 100 81.75 nw PasS S7.4 36.C 3.7
19722783 U100 8175 WEIZTH PASS wmeri- mr - vmSYee v 32.0 3 S.d
19722763 100 €1.7% :u“rn 7002 18T Pass  wa. SB.T 6.1
39/22/83 _100. .- B81.75 . _.2ND PASS .. . i '..fs-t.s a6.C .. A.)
19722783 160 0).7% 33D PASS S4, 41.% .7
39722783 100 - B:.7S & TH PASS e =5~.5 29.0 - 3.5
39/22/83 100 81.75 RUESFER €407 1ST Pass 67.2 as . C .1
9722783 100 ®BI.T5 24D PaSS - BTed | 35.0 - 2.0
9s22/783  10C Bl.7% 35D Pass 67.3 3c.¢ a2
W/722/783 . 100 Bi.T5 . MBPVER 6607 31ST PASS .©65.8 21.8 . 3.0
-9r2z/83 163 8:.7T< 28D PSS 26.% 3.9
19722783 100 Bi.TS 3D PASS RIS 16.0 2.7
19722782 100 81.7% aTH PASS S1.= .
29722783 180 B1.TS - - STH PASS - vomprn sa.0 w.2
19722762 100 e:.75 6TH PASS 3=_2 3.®
9722783 100  B.L.7S YTH PaSS 17.0  a.3
'Grz2/783 100 B..7% TaLZ pacs Ze.t x"

- - TOVaLS : . - 1027.2 219.2
OTAL PASSES 29 - AT LA ) § T 2 3
OTAL PRODUCT IC™ TIWME C7:42:%8% wAY  €.2
VERAGE LES CEWENT PER PASS 35.413 . - nis ‘AvE -Nel

YERAGE LES CEWENT PEF SOUARE YARD 4,522
i R T T H T T S T

r

4 7[’1 L/A‘t,'l/f[;
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Best Availshle Cepy

DAVID » TOLUENE ANALYSIS

.

. L) - e -
N 7 PAGE 7 =
CE™  TOLUENE ToL " TYou TOL FEET  F/FEEY -
SO YOS SYD USED SYD  :1YD L WIN S oIN I

22708 _SISB (20,808 T09l B350 ERB .38 rmPses T,
ST O ST s il
- » . Lwn QO e i<, .ll - - il
227.€8 .118 .068 4,078 " TB.94 TBL.E7 L
227.08 132 T3.826 © 786.66 68,12 IR .
227.08e .182 *5.530 69,76 T T1.29 =
227.08 w167 rB.e15 -6 ;
527.¢c8 T187 * 69009 S B0 Se——
227 0BHERII 1t sweee L906 0 o -
227.06 2176 T e.957 2. 90 = -
227.08:4154 = TE0 2696 THR00.00 HMO2 o8P vws: TN Y
227.08 2200 1 o806 9002 MIpree TE -
227.08 25378 23,247 TERI02 232 TR .610 TMARel] 411354 mmgin: m2ovm
227.087.158 20.664 - 4000 o206 5.586 " B1.08 © B2.BS “TorY -

B2 Te08 4180 - 3108.368 - AR 080 TRiBd TS 925 m «77 qu..OW

227.C8 o257  31.882 <140 o318 ®.226  49.18  50.2%
. R27.08 2202 R5.070 @wdl0 11250 iBella - TI3.17 Ve TT —wmmpezem
227.CE -1B2 22.€17 <099  .226 6.112 'B1.08 B2.8% ; .
2 T08 2127 15.805 v 069 w158 T He51S ~y8%.Tl - TSP pon . cvEmmEr
Z27.08 4193  20.612 T o130 o296 “B.B06 SE.B2  60.11 - CESe T
“ZZT.08 o158  23.55% Teld03 1235 NS.888 - T5.00 TO.88 r . n- :
zz7.28 .13z T20.190 .08E  .2C1 ‘.69 B9.76  71.29 i
227.08 2092 130818 060 <rmi38 TGOS RO0 .00 —AB2oR9 e vosmme |
2:77¢5 2125 18.753 087 .187 .S535 TB.9¢ " BT.€7 : ,
2Z7.08 w061 " 9.212 r7See11 Mdlell K135 - - )
227.0€ 226 33.887 . B.161 S8.584 S5.7e -
227.08 2193 280952 -vc127 wm289 . -wBo®61 33,17 - - PeeTT
227.C5 +1%h  23.C30 4101 ~ <230 T 6.060 ° TB.98 " BO.ET "
‘227.08 2074 “721.186 089 -Te3ll =2e601 ©9.76 Fi.29 - ;
227.08 105 15,792 T .069  .157 .928 17.6a 18.03 .
eSAS .32 155 13,257 T e R s
e cmIN v e060  Ta092  ~2.0600 $8.38 -49.4e .
“aXx 148 '.338 B.610 I11.11 I13.%5e -
AVe v 0092 e2hl -rbe276 76.964 -T8.062 e g
i Tae qepen s i, > 2 8P U et a;c..,mlmmu..:;c:;;‘a-'s;uy,«u.;'chmv» b i et e .
. - ot onm g, o .



Best Availahle Copy

] . . . S e, e e e v e
RUN ON OF/23/8% AT 14:11:22 DAVID V¥ TOLUENE ANALYSIS ) o """ PAGE 6
x CEM TOLUENE TOL TOL TOL FEET F/FEETY
©AYE AEN  WIDVH - DESCRIPTYIDN " TOL Les ®INS - 50 YDS SYD BSED sSYD HYD rrMIN v eles nEY - o= o
VOr21/783 A0 5iG6.00 "RUBBER 1492 ASY IPASS SST.0 HP0.0 T HBIS TRA2T.TT LIB6 IRLISBO60 e CEST1S T .T78 TA6L1S 26883 1 mEpviean
09721783 100 46.00 2ND PaASS £7.8 11.% 4.1 127.77 .09C 6.667 . 066 1.621 .17 2,07 ,
98/21/783 1100 86,00 3D PASS T5T7e® U Be0 - 8.8 1T2T777 4062 R.024 m.ooo Il « 050 888 L 3%20% .
06/21/83 100 46.00 FRUBPEE 70CZ 1ST PASS S57.4 18.C .5 127.77 .140 10,322 103 2.296 68 .66 Ig, 33
V9721783 1100 .. #6.00 . . 2WD PASS 5o B5Ted 1AR2.0  :Re9 U277 77 172 THA2.628 ~;;?.126 DM . 354 L B99.48  uveemmane
0$/721/83 100 86.DC 3®D PasS '57.6 18.0 3.0 127.77 <140 10.332 «103 3,400 T 57.50 [
V9721783 100 . R6.00 - STH PASS : = 5 Te8 " 13.0 2.6 127.77 o101 . T.462 <-o7~ gﬂ.lﬁﬁ 2x71.87 N
0%/21/83 100 46.C0 RUBBER 7007 1SY Pass 57.6 62.0 5.0 127.77 .328 26,108 e281 -821 7 38,50 .
09721783 100 -1 ®B6.00 T -2ND PASS i LEE3.0 TR 12 T4TT 10 M T g i O T6 "f@m.ss- ITHOR2450 35,93 T
gg/glgg; 190 ;:.‘o’g ‘2:0 DA;; o.g ;.0 127.;7 .870 .351 1.291 ‘75.32 T ra3.12 T w
r21 - TLIZRTH PA LR 121e0  uRe2 2127.77 <086 *a063 PETR 870 R I6 36 TF6 40 T TIENITRY -
g;;gi;:; 00 ?q::.gg& 5;04 gngg 9.0 3.6 127.77 L0770 . 051 ""l‘.sxoﬂaa.zs "50.73 ) o
ez TG .00 B TH PA i 7310 THR2e TTII2T 77 HVO6 L TEB I & (730069 05350063 .5 +338 TBA2ell sTTBI08 o onovmy
09721783 100 46.00 T7TH PASS 9.0 1.9 127.77 070 %5.166 « 080 . 051 .T18 57.89 1;30.‘73 ; ;&‘m..
V9721783 TrR00 T W6. 00 LB TH PASS. . G200, 23,2 ME27e77 12156 WA1.880 ~u009 1Fel1ld NS S87 B3 .?5 T3P0 remermmrermmes |
09/21/783 100 4¢.00 91w PaSE 12.0 2.8 127.77 093 6.888 .053 .068 T2.460 T1I0T.16 ®1.60 - 7 T
99721783 100 .46.00  THOTH PASS 320005200 32777 02093 I 6.888 -t 053 UL DOB ITTEB.4s A50.00 B82S ~mrmETe T .
99721763 100 46.0C 11T PaSS 11.0 2.3 127.77 .08% 6.214 <049 2 "
r/21783 100 T WH.00 -22TN PASS . 9e0 2.0 512777 2070 15,166 -,080 .
?®/21/783 100 46.0C Pacs 10.0 2.0 127.77 .07P 5.740 Y .
/21783 100 T°A6.00 PasSS TeD .39 127.T75a054 ‘4,018 %031 .
1$/21/782 102 ae.00 . DaSt 8.C 1.8 127.77 062 8. 592 « 035 -
9721783 100 6,00 »ass 10.0 29 . 127.77 .280 10.332 080 -
¥e/21/783 108 “6.3C va s 16.C 2.3 1Z27.7T7 .1i09 8.03¢ 062 .
/21783 100 0 46.00 STIETW P X 3.0 2.0 12TT? <101 ~ T.062 058 .
¥6/21/762 102 e .CC RUDEET 7¢2 12.¢C 2.0 127.77 033 €.88%2 .052 .
IPs/21/783 100 1 &6.00 . 2WD PASS T 2260 260 127.77 093 6.888 «053 .
3¢/721/783 T 108 «6.C2 227 past 9.0 2.€ 127.77 070 5.166 «0aD -
19/21/783 400 " 86.00 RUBBER 6807 1IST PASS ‘B7.3 TI8.0 " Wel “127.T7 160 232.118% . .09& -
YG/21/E3 100 as.0C 2wr Pass 67.23 12.¢C 2e7 127.77 .092 E.07€ .D&2 -
/21783 100 46.90 3ID PaSt ®7.3 '13.0 2.8 127.77 101 = B.7s9 - 008 .
IS7Z21/783  10C at,.CC AT+ Pactc E€T.2 26.0 3.% 127.77 207 17.498 .13¢ "
19721783 100 ©6.00 SYH PASY o BTe3 290 3.5 T 12777 L2267 19.317 .152 -
1$/21/783 163 46,00 6T+ Datt €7.2 164.C 2.9 127.77 109 9.4z22 .C73 -
9721783 100 - “6#6.00 TVH PASS i e @Te3 - 6.0 1.9 127.77 080 a.038 «031
19721783 100 .. 00 T~ PassS 67.2 10.0 2.4 127.77 .078 6.730 - 052
9r21/783 10¢ 46.00 OTH PaSS 0 7e3 10,0 202 127.77 U778 8.730  ..052
8721783 100 46.CO 17TH DPass €7.3 . 9.% 2.5 127.77 .07e 6.353 «05L -
Q721783 A00 "0 90 - 11VTH -PASS - C o n®Ted 9.0 Bel 127e77 «070 6,057 . o087 .
6721783 100 66,00 12TH PaSS 67.3 4.5 1.6 127.77 .03% 3. 028 .023 "
9721783 °100 86.00 TALC PaSS - BTe3 Bl 18,9 12T.TT 0062 B384 w02 ) : .
YOTALS 42,5 115.2 S110.60 .106 327.49] -
ZTAL PASSES aC VIN 1.0 "IN +023 «T3C 1.0=C ~&&,1% 26.53 '
‘DYAL PRODUCTION YINME 8752304 Co TUMAX 6% e x -1882 -2%]1 95,576 380.00, 172.50 L
TSAGE LBS CEWENT FES PatS 1> 582 AVG 2.8 AVG -0632 - 13 Z2+852 117.47 8657.54
VERAGE LES CEWERT PER SOUARE YARD &.2e%5 .




- A R SRR o S

WUN ON 01/23/784 AT 1421122 DAVID M TOLUENE ANALYSIS ¥ : bage 85
) B R . e AL SV -
3 CEW  TOLUTKE You oL TOL FEEY F/FEET C

DATE LEN -~ WIDIH DESCRIPTION +« YOL . -4BS mINS SQ YDS SYD VSED sYD AYD -~ wmIn - celm o -ie s
BIZ0/83 S OT T T.TS TRUBBER 1492 1ST TPRASS 578 ° @S <1 FROV.89 B0 TEAT050 cuml8] S s ;m . 'h.vo f@u.u o mame :
1$/20/83 o7 77.75 2NE PASS 57.E 21.C 3 .4 205 .43 %100‘*’12 138 LUST T 12% T g%e A
/20783 Y | TFV.TS - 3RD PASS - - -_51.9 C 216e% eam.o 209.49 w078 9.537 7085 TmO98 . mseo Ea ﬂz.vs o.?o
*S/20/83 97 "77.7%  RUBBER 7002 ISY mss €7.4 £1.0 4.8 200.49 .243 29.274 .139 6.098 " 50,62 ° 8.91 T
/720783 - .97 TTT.TS - _2ND PASS TBTe08 C0W9.0 M Red 20D.40 233 ;28,126  unide T TS0 eI92 «,n-u.n;@w.zv -
*G/20/83 97 77.75 AIRD PASS £7.6 32.% 3.5 209.49 .155 T 1B.E655 7, 0B¢ i TEL,330 TTB3IVIA C B0.B0
Q720783 YT S TT.TD C r4TH -PASS T R26e8 3.1 209.89 %1264 - 18,928 350071 —».153 HENABLS 293,07 - Bhe22 -
v9/20/83 PasSS 48,0 209.49 ,210 25.2%5 +120 260 D.T13ITT111.92 108, -rr-
Q/20/83 & P8SS ~TIRB D i SR0% 4P T 236 ﬁo.ssr 22w 078 ""-'- ﬂ&@-m 7H07.77 2087
16/20/83 PASS 32.5 209.49 .155 18.6%5 .08 «192 121.2% 7117, as*” RN |
9/20/83 .PASS - AR TTD T e 4232 0 1 w209 e8P w057 e BOB  vvm ,:.»0 W*D -@AAA.OZ -1“.77 m
9/20/83 PASS 57.0 15.0 209.49 .071 8.510 ° - 08B "2.870 ©7.00 V& w“
/720783 “IOT T T TS SIAO0TH PASS - wme TS 7.6 wiR3aS - TTHR09 49 55112 wE 3.489 TS 064 mﬁ» = 0967 . 05.58 4 83, n g “
Q/20/783 97 77.75 ""RUBBER 6609 15T PASS  18.7 32.5% 200.49 7,155 6.577 . 029 L0627 882 “TTD.97 pae- “ - @

/720783 LY NEF T e ﬁ“‘“MBER ‘BO09 15T PASS <~ BT+8 w300 .+ 200 o409 "‘.‘.3 WO.ZZO “rvie OO0 --3ie 208 < WQWMICOI W.UW .

9/s72Cr83 97T  TT.TS 2ND PaSS 67.4 2E.0 209 .49 .133 186.2T72 -090C 104 . T18 T2.7S:- 7T0.7T0
Q/20/783 U977 XTSI 71 3RD PASS L TEn, T Te% iR e0 R09.89 L2100 2RA. 154 e 0BT -t 185 rrdBeP31 - 00.83 78 « 5% -
S/2C/7E2 o7 T1.75 4TH PASS 67.4 Je.* 209.42 .183 25.945% «123 «267 6.329 T0.97 B8.97
BDr20/83 OT T NLTS TBTH PASS 0 B Ted -33.9% 200,80 0159 T=22.579 2107 . e232 "Hr¥ed8 B3.87 Bl 22 e emgmm
Qr2Crsel o7 T77.7% " 6TH PaASS ’ 674 2¢.0 205 .49 o124 '~ 17.%C4 -o23 -180 "8.87T5 “ET.86T7  "85.76 .
Qr20/83 T - TNTIS TTH PASS ' : v B Te8 | TRG. 0 Y "w@T70 - 30.TES - o051 "_f.'-.lll “@693 AR 25 B2T7.83 . .
S/2C/E2 o7 T7.TS BTH PASS 67.0 1%.¢ «C73 1C.447 ~ 049 542 F26.T2 X22.90 -
S/r2eses3 97 “TTaTS ..+ 9TH PASS - . - BT84 27D ‘.093 f3iA 1« TS 856 - .:u mg.'ue M-“ PRI B2 o g
sr2crex Tgr T YT.TE 1ICTH PaSS 67.4 17.€ T eBE]  11.A5T 0S4 T Y18 3.2 - TR 7
DIr2OR3 T CTT.TS SWALC PASS L ®Tes I71TeD ‘aB83 . Frll PRS- o058 zime M2 R W82 - “.Osﬂg-g-“.“ Lt ;
YOTN_S €eS€.5 «130 38E.S5ZI - o : . ) -

- - W os eyt ST T NI W ML e FT e . i Eireh LTEMRN AR ST TUNmTs Ir ST o aanen,
OYAL PASSES rL) L & wIw 1. 582 “|Y.T0 48,36 - - .
ODITAL PRODUCT ION YINE 06:53311 Tt TR AR T Pl MK ‘26.52 BA22 90 - .
VERAGE LES CEVENY PEF FASS 27, 35‘ AVG - avt 5.9 !3 lB .
VERAGE LBS CEWNENT PER SQUARE YARD 3.133 . . . . o o - woew e

T e ; 3 i St TaLt e e g e e COLINLF T s
- ot ‘e

¢
: LA - ; IR sl A ’ e




RUN ON 01/23/86 AT 1e:1§222

[

&

DaviIip w 7 ENE ANALYSIS PAGE
- : ’ iy
x CEM  TOLUENE TOL ToL TOL FEET  F/FEET ;
TDATE LEN  WIDTH DESCRIPTION “ToL LBS WINS S0 ¥YDS SYD USED sYD LYD uomle - eiw A~
OOrZ19/783 95 BO.S50 TWUBBER “3492 AST PASS 1ISII U 35,8 . USJP TR12.%2 3164 TTHIDIS5S 29091 ITIEP0Y .,g;g.m r M8 .30 zg“ T
09/19/83 o5 80.5¢C 2ND PASS SZ.3 22.¢ 4.3 212,42 .103 12.166 < bl -829 ' 66.27 .69 TR
00/19/83 95 . 80.50 3RD PASS i¥S5.3 0 35.0 3.7 .:212.42 <070 | 8.295 w201 TV 02 W t (
09/19/83 95 80.50 RUBSER 7002 1ST wss £9.3 36.5 6.1 212.82 .162 < 20.e58 353 'T86.72 rr.tn
W9/19/83 95 . 80.50 2ND PASS ' e ‘B8 121242 o280 :"30.263 e800% iB2.77 5310 oy |
09719783 95  B80.5C 33D PaSS 4.C 212.62 117 T 16.825 <706 " F1.25 T71.69 -
‘VO/19/83 95 80.50 4TH PASS - e 212.42 o143 -18.086 «206 upo.z‘l- 66.69 xwpe—
8;/19/23 :g gg.gc s;u :Agg 212.42 <157 19.8€5 ’ .eesx ‘69.51 © 69.986 .
"D9/19/ 95 T 780.50 . 8TH PASS 212.82.50238 ; e 29 znm-a.em 709,06 389,61  rEmmmen .
831383 3 83158 . ath pall 355 313103 1038 LdRidEt it “"fg;g 33008330 b3 e
= e ol ~ P 2212.82 2230 FERD.057 136 e b 207 @I 63 o
09/19/83 95 PASS t2127a2 T221 T27.871 o131 %203 G iR I e T T .
09/19/83 S5 i PASS My E T2 82 2193 FHR6« 313 IR I8 SHEH 255 SRS TTHRASS . T1e 3688 -~ . mIm
09/19/83 o5 PASS 212.42 .104 20.755 .097  .218 6.695Y  91.93 T 9250 T - 4
WO/ 19783 TIPS B0 .50 52 TH PASSHr p TIVIEES0.3 SHE27.9 2. 9iER12.82 w129 wrM6.307 G076 meed 71 e+ 62 f~rB8 .27 ~=PBo88 - s emrmrmeon e
09/19/83 95  80.50 bPUBRER 7002 ISY mst £9.3 19.5 2.6 212.62 091 $11.5€3 «054 <121 T A.A47 T09.61 110.29 A .
YD9/19/783 - 95  B0.50 2nMD PASS . - 59e3 18D 2.5 (212,82 2084 A0.6T4 T 050 oRBI2 TR .269 214,00 1180 - - .
09/19/82 95  B80.%0 35D PASS £¢.3 16.5 2.5 212.82 ..077 9.784 <086 " 0102  © 3.913  114.00 114.70 -
DO/IO/83 5 B0.50 -NMUBBER B609 - AST PASS ©B8e2 36.5 MA@ “212.82 o171 20893 all? m@02 T rSb587 Nr®a 7T - 65e87 cmmeTmEs
09/19/863 9 80.5C 2ND PASS €8.2 23,5 2.5 212.82 4110 T 1€.82T7  .075 -168 6.810% 716,00 ~118.7T - .
09/19/83 "5 -80.50 IRD PASS T T T U68.2 275 21 . 212.42 2129 TEB.TSS L0688 TREPT 8.9 X 135.71 136.5S -x _
09/19/63 o5 50 4TH DASS 6E.2 23.8 2.5 21z.82 .10€ 15.25¢ -073. 77,165 6.278 X 114.0C 114.70 .
09/19/783 %5  80.50 ~ STH PASS - ’y L BBeR  22.0 2.2 212.42 103 . 25.804 070 rupBST A29 54 3835 . o .
09/19/862 5 80.5C RUEEET 64C0 1ST Pact @E.2 4a,C a.2 212.642 .2397 30.GGe «161 L3S -l1aaXT 67.85 8.7 T .
Q9719783 95 BO0.50 2%WD PASS e OB TURALE I RLTVZUZ2A2 (112 736388 BT ;azsxn ‘EMY 105.55 10628 oo T :
09/19/83 95 80.50 22p PASS 6E.2 21.¢ 2.5  21Z.42 058 16,322 -067 "T.IS5C "TUA.932  9B.27 De.BE
O9/19/783 =’ <8050 T ATH PASS .o ruw 0 v Be2 v 310 3.0 212.42 o165 21.162 - . w222 iiile®e? 95-00 B5.58  eropmiomeny
09/19/83 e 80.%0 ET+ DASS 6E.2 1e.< 2.5 212.42 .087 12.617 .05% ~ .132 s.ous‘l 118.00 “118.TO -
°9/19/83 95  B0.50 8TH mss i 2 BBe? 7 28eD 25 212.%2 o128 " 16,073 . ..085 TIKE19D »-g-ra. 214.00 g18.78 .
09/19/83 5  B0.5C 7TH Pas 6€.2 (.t 2.1 212.42 .09e¢ 12.981 -065 e1a7 o% 95.00 9=.59 -
99/10/83 - 95  €0.50 .RUBBER aooo 1ST PASS  ©8.Z 18.C S.8 212.42 088 12.27¢ <057 mi29 -wz.ne APl AP - :
09719783 ot 80.5C TALZ PASS €E.2 1.5 Iz.7 Z1Z.&2 LO0E7 12.€17 .059 .132 T .9%3 Zz.e6 72.%E "
TOTALS e LT T O22.5 TGP H585.02 140  ST4.963 A R T~ s
TOTAL PASSES 31 , CorhgtTe L L SieoeEn - el niv 2039 ~ZalBT rmeellt x®6.72 #7081 . - - .
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EXHIBIT -

I1T

May 30, 1984

TO: R. H. Baddeley

FROM: M. A. Ware

The following three pages is the data you requested regarding David 'M'
Company in Orlando. A detailed report covering same will follow at a
later date. °

M. A. Ware

MAW:bjw



SUMMARY N

Date: May 25, 1984 Product Code: 4-Black Special Magnehelic Setting: .07-.08

Roll Length: 50 yards (resurface blanket) Operator: Mack Duct Temp: 135°F
Roll Width: 79" Flow ACFM: 5698
# Plys: 3-ply . Flow SCFM: 5076
Avg
Lbs '
Cement Toluene Min/ Tol/ Ft/Min Ft/Min ppm % LEL % LEL
Pass Rubber % VOC - Lbs/Pass Lbs/Pass Pass Min Tach Calc Meter Meter Calc
1 B 1280 ' 58.5% 9.5 Mixture of 3.3 N.A. 40-42 45.5 N.A. N.A. N.A.
Toluene, MEK &
Monochloroben-
zene
2 B 1280 10.0 " 3.2 N.A. 44-45 46.9 N.A. N.A. N.A.
3 7002 (1) 58.7% 11.0 6.5 3.5 1.9 39-41 43.0 1313 10.3 10.8
4 7002 26.0 15.3 4.4 3.5 29-30 34.1 2000 15.7 19.8
5 7002 34.0 20.0 5.1 3.9 24-26 29.4 2313 18.2 22.1
6 7002 30.5 17.9 4.4 4.1 30-31 34.1 - 2625 20.7 23.2
7 7002 21.5 12.6 3.2 . 3.9 41-42 46.9 2625 20.7 22.1
8 7002 17.5 10.3 3.3 3.1 41-42 45.5 2625 20.7 17.6
9 7002 14.0 - 8.2 2.5 3.3 54-55 60.0 2627 20.7 18.7
10 7002 26.5 15.6 4.4 3.5 30-31 34.1 2625 20.7 19.8
11 7002 17.5 10.3 3.1 3.3 41-42 48.4 2625 20.7 18.7
12 7002 14.0 8.2 1.8 4.6 72-73 83.3 3250 25.6 26.0
13 7002 11.5 . 6.8 1.8 3.8 72-75 83.3 2938 23.2 21.5
14 7002 12.0 7.0 2.2 3.2 72-75 68.2 2938 23.2 18.1
15 7002 (1) Talc Pass 11.5 6.8 7.2 .94 Not on Tach 20.8 1125 8.9 5.3
Avg Lbs Tol/Hr: 42.0 Avg Min/Pass: 3.6 Avg Lbs/Min: 3.3
Avg Lbs Tol/Pass: 11.2 Avg % LEL: 19.2%

Total Production Time: 3:27:45




Date: May 24, 1984
Roll Length: 100 yards
Roll Width: 62"
# Plys: One
Pass Rubber % VOC
1 7002 Tol 59.7%
2 7002
3 7002
4 7002
5 7002
6 7002
7 7002
8 7002 (1)&(2) 59.8%
9 7002 (2) ‘
10 7002 (2)
11 3303 (1) Face 69.7%
12 3303 (1)
13 3303 (1)
14 3303 (1)
15 3303 (1)
16 3303 (1) Dry Pass
17 3303 (1) Talc Pass
Avg Lbs Tol/Hr: 49.8
Avg Lbs Tol/Pass: 20.03

Total Production Time: 6:26:52

SUMMARY

Product Code: One Ply Red Magnehelic Setting: .07-.08
Operator: Mack Duct Temp: 135°F
Flow ACFM (a 135°F): 5698
Flow SCFM (a 70°F): 5076
Avg
Lbs
Cement Toluene Min/ Tol/ Ft/Min Ft/Min ppm % LEL % LEL
Lbs/Pass Lbs/Pass Pass Min Tach Calc Meter Meter Calc
57.0 34.0 10.37 3.28 29-30 28.9 2125 16.7 18.6
40.5 24.2 10.3 2.35 29-30 28.9 1687 13.3 13.3
40.5 24.2 10.7 2.26 29-30 28.0 1625 12.8 12.8
28.0 16.7 9.1 1.83 34-36 33.0 1594 12.6 10.4
28.0 16.7 9.0 1.86 29-36 33.3 1625 12.8 10.5
25.5 15.2 7.8 1.95 40-42 38.5 1500 11.8 11.0
20.0 11.9 7.5 1.59 40-43 40.0 1438 11.3 9.0
35.5 21.2 8.8 2.41 40-41 34.1 1625 12.8 13.6
31.0 9.9 5.8 1.71 55-56 52.0 2313 18.2 9.7
31.0 18.5 5.6 3.30 54-55 53.6 2000 15.7 18.7
25.5 17.8 8.9 2.00 34-36 33.7 2125 l6.7 11.3
37.0 25.8 7.5 3.44 40-41 40.0 2438 19.2 17.9
35.0 24.4 7.3 3.34 40-42 41.1 2313 18.2 18.4
37.0 25.8 5.7 4.53 55-57 52.6 2314 18.2 25.7
22.0 15.3 5.6 2.73 54-55 53.6 2314 18.2 15.5
27.0 18.8 13.6 1.38 Not on -- 1313 10.3 7.81
Tach
Readout
Avg Min/Pass: 8.35 Avg Lbs/Min: 2.5

Avg % LEL:

14.9%



SUMMARY

Date: May 23, 1984 Product Code: 2 Green Spec. Magnehelic Setting: .07-.08
Roll Length: 100 yards Operator: Mack : Duct Temp: 135°F
Roll Width: 82" Flow ACFM (a 135°F): 5698
# Plys: 4_ply conv. Flow SCFM (a 70°F): 5076
Avg
: Lbs
Cement Toluene Min/ Tol/ Ft/Min Ft/Min ppm % LEL % LEL
Pass Rubber % VOC Lbs/Pass Lbs/Pass Pass Min Tach Calc Meter Meter Calc
1 1492-Subface Tol/MEK 52. 3% 29.5 15.4 5.8 2.66 56-57 51.7 1625 12.8 15.0
2 1492 21.0 11.0 6.0 1.83 54-56 50.0 1500 11.8 10.4
3 7002 (1) Tol 60.1% 36.5° 21.9 6.3 3.48 45-50 47.6 2375 18.7 19.7
4 7002 (1) . 43.5 26.1 7.3 3.58 40-43 41.0 2625 20.6 20.27
5 7002 (1) 37.0 22.2 4.9 4.53 64-73 61.2 2625 20.6 25.7
6 7002 (1) 53.5 32.1 7.2 4.46 40-42 41.7 2875 22.6 25.3
7 7002 (1) 45.5 27.3 6.2 4.40 54-55 48.4 3250 25.6 24.9
8 7002 (1) 64.0 38.5 7.5 5.13 40-43 40.0 3000 23.6 29.0
9 7002 (2) 47.5 28.5 7.3 3.90 41-42 41.0 3000 23.6 20.4
10 7002 (2) 51.5 31.0 5.8 5.34 53-56 51.7 3260 25.7 30.2
11 7002 (2) 50.5 30.4 7.4 4.10 40-42 40.5 3000 23.6 23.2
12 7002 (2) 50.0 30.1 4.9 6.14 62-67 61.2 3260 25.7 34.8
13 7002 (2) . 37.0 22.2 4.3 5.16 70-75 69.7 3260 25.7 29.2
14 2202-Face Green Tol 67.0% 40.5 27.1 11.6 2.34 24-25 25.8 2625 20.6 13.3
15 2202 40.5 27.1 9.8 2.77 29-30 30.6 2625 20.6 15.7
16 2202 45.5 30.4 7.1 4.28 40-43 42.2 3000 23.6 24.2
17 2202 36.5 24.5 5.7 4,30 54-56 52.6 ° 3000 23.6 24,3
18 2202 54.0 36.2 8.4 4.31 35-37 35.7 3000 23.6 24.4
19 2202 38.0 25.5 7.1 3.59 40-42 42,2 3000 23.6 20.3
20 2202 . 23.0 15.4 6.8 2.26 40-42 44.1 2125 16.7 12.8
21 2202 28.0 18.8 7.0 2.68 40-42 42.8 (No Reading) 15.2
22 2202-Talc Pass 23.0 15.4 13.3 1.16 -——- 22.6 1312 10.33 6.57
Avg Lbs Tol/Hr: 73.1 Avg Min/Pass: 7.2 Avg Lbs/Min: 3.51
Avg Lbs Tol/Pass: 25.32 Avg % LEL: 20%

Total Production Time: 7:37:00




DAVID M COMPANY

201 VALENTINE WAY
LONGWOOD, FLORIDA 32750

"ase No. 84-0044

~ CERTIFIED

P 211 559 779 |

MAIL

Department of Enyvironmental Regulation
Bureau of Air Quality Management

Twin Towers Office Building

2600 _Blajir Stone Road

Tallahassee, FL 32301-8241



¢

1 PS Form 3800, Feb. 1982_ -

P 408 530 377
RECEIPT FOR CERTIFIED MAIL

NO INSURANCE COVERAGE PROVIDED—
NOT FOR INTERNATIONAL MAIL

'Sent to

(See Reverse)

Mr. Michael A.

Ware

Strect and No.

P.J., Stote and ZIP Code

Pogstogoe =

Certified Fee’

Py,

Spaclal Delivery Fce

Restricted Dellvery Feo

Raturn Receipt ého’wfng

to whom and Date Delivered

1

Date, and Address of Delivery

Return Receipt Showing towhom,

TOTAL Postaga and Foss

Postmark or Dete

11/23/83

v

S g - v ). N .
L
. § FEVET SO
2| 1. The following service is requested (check one.)
b & Show to whom and date delivereds.coesenese —8&1
& [] Show to whom, date and address of delivery.. ¢
2l O RBESTRICTED DELIVERY -
3 Show to whom and date daliveredecoe cmmonss tammeme @ :

{J RESTRICTED BELIVERY.
Show-to wham, date, and address of delivery:$ .

(CONSULT POSTMASTER FOR FEES) =

]

2. - ARTICLE ADDRESSED TO: D
Mr. Michael A. Ware

2010 Indiana Street
Racine, Wisconsin 53405

uaant ‘a34ILSIDIY L4130 I EL

3. ARTICLE DESCAIPTION:
-RECISTERED NO. CERTIFIED FO.

P408530377

‘ . INSUBED KO, -

{Atways chtain sgnatura of addressaa ar agent}

' v, T
6. URABLE TO DELIWER BECAUSE: \——/\stt_ ‘i

VN Q3L GV O

.1 have received the article described zbove.*
gicNATURE  OlAad OAuthasized sgeot

¥ GPO-: 1979-300-459



STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM

TWIN TOWERS OFFICE BUILDING GOVERNOR

2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301-8241 VICTORIA J. TSCHINKEL

SECRETARY

November 22, 1983

Mr. Michael A. Ware

Graphics Division Environmental
Coordinator

Wheelabrator-Frye Inc.

2010 Indiana Street

Racine, Wisconsin 53405

Dear Mr. Ware:

The Department has reviewed your November 1, 1983 reply to
our letter requesting additional information to complete the
application for permit to construct the air pollution control
devices required at David "M" Company. As noted in your letter,
some of the requested information is not available at thlS time.
Until we receive:

1) a description of the proposed control equipment selected for
the storage tanks and the estimated emissions from the
storage tanks;

2) the equipment specifications and talc emissions from the
proposed baghouse;

3) the specifications on the control device selected for the
manufacturing equipment and its design emissions of criteria
pollutants,

« your application will be incomplete and we will be unable to
process it. Your Overall Compliance Schedule shows some of
this information may not be available until September 1,

1984,

~ The Department finds it normal permitting procedure is not
appropriate because of the delay involved in selecting,
purchasing and installing the control equipment needed to bring
the emissions from David "M" Company into compliance with state
and federal regulations. Therefore, the Department's Bureau of
Air Quality Management staff will meet with the Enforcement
Section and draft a Consent Order to address this situation. We
tentatively plan to have a copy of the proposed Order to you
during December, 1983. After review of the proposed Order, the
Department would expect your Company to accept it or meet with us
to resolve any differences that may exist.

Ay

Protecting Florida and Your Quality of Life

.
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Mr. Michael A. Ware
Page Two
November 22, 1983

If you have any questions on this matter, please call
Willard Hanks (904/488-1344) or Tom Bessa (305/894-7955).

Sincerely,

C. H. Fancy, P.E.
Bureau of Air Quality
Management
CHF/WH/s
cc: Tom Bessa, St. Johns River District



For Routing To District Offices
) And/Qr To Other Than The Addressee
State of Florida - S ‘ ‘ Fo! L . ) Loctn.:
DEPARTMENT OF ENVIRONMENTAL REGULATION To: . Loctn.:
_ ‘ _ lror — — _ Loctn.: . |
INTEROFFICE MEMORANDUM From: Date: ' '
: ) : Reply Optlonal [ ) Reply Required [ | Info. Only { |}
DeteDue: ______ = DateDue: ____

TO: Nancy Wright

THRU: Bill Thomas_%’\'
FROM: Willard Hanks;unJL
DATE: November 14, 1983

SUBJ: David "M" Company

‘ Michael Ware, representing David "M" Company, replied to
BAQM's September 2, 1983 "incompleteness letter" on November 1,
1983. He was unable to answer all the questions in our September
2 letter. His reply included an Overall Compliance Schedule
(attached) which shows some of the information required to
complete the application will not . ‘be available until after
September 1, 1984. -

- Their reply included expected emissions from the
controlled plant, the minimum efficiency of the control device,
and a schedule of when the control device will be installed and
in operation. A permit to construct cannot be drafted without
more information from the Company.

, Under these circumstances, it appears a "Consent Order" is
needed. The Consent Order should include:

l. A requirement for reporting the status of each step listed in
the' Overall Compliance Schedule.
2. DER's option to "speed up" the schedule, if justified.
3. A requirement that air pollution control devices be installed
on the storage tanks ASAP. They are minor sources of VOCs, and
the selection of control equipment is nearer to being completed.
The control equipment for the tanks would be installed without a
permit to construct in this circumstance.
4, Limit operations of the plant to 16 hr/day.
5. Set a deadline for the application for permit to construct to
be complete, based on their proposed schedule.

- 6. Set a deadline for the equipment to be installed and in
operation.
7. Set a deadllne for the appllcatlon for permit to operate to
be submitted.




Memorandum
Page Two
November 14, 1983

A letter needs to be sent to the Company by November 30,
1983 to officially confirm their application is still incomplete.
A proposed draft letter is attached.

WH/ks _
cc: Tom Bessa, St. Johns River Dlstrlctfz_ w)wesed



October 19, 1983

ESTIMATED

OVERALL COMPLIANCE SCHEDULE

DAVID M COMPANY VOC CONTROL PROJECT

PHASE.
Data Accumulation ' January 1, 1984
Sp;eader Enﬁlosuré - (1) For Temperature "Evaluation January 15, 1984
Process Modifications and Development April 1, 1984
Methods Combarison/Analysis - Thermal Incineration May 15, 1984

Vs. Recovery '
Fina_l Specification Development July 1, 1984
Final Specification/Quotations and Analysis ~ September 1, 1984
Apprbpriations Reﬁuest Development and Approval Decémber 1, 1984
Oven Enclosure and‘Exhaust System Iﬁstallatiqn March 1, 1985
Solvent Recovery Delivery and Installation August -1, 1985
Operational Shakedown, Debugging and Cbmpliancé ‘December.l,’1985

Testing



///.\k_ Wheelabrator-Frye Inc.

Graphic Supplies Division
7520 University

Des Moines, lowa 50311
Tel.(515) 274-4901

November 1, 1983

Mr. Willard Hanks D E R

Engineer

State of Florida NOY
Department of Environmental Regulation T 02?1983
2600 Blair Stone Road '

. . O ' I a
Twin Towers Building LN
Tallahassee, FL 32301

Dear Mr. Hanks:

I'd like to take thig opportunity to thank you, Bill Thomas and Nancy
Wright for the courtesies extended myself and Herb Mycroft during the
course of our recent meeting in Tallahassee. TIn accordance with our
conversations at that time, please find enclosed additional data
gathered pursuant to Mr. C.H. Fancy's request for same dated September
2, 1983.

Should you require further information and/or assistance in processing
David "M" Company's air pollution permit application, please don't
hesitate to contact me directly.

Sincerely,.

'7//4&’/@«,/ - bhon

Michael A. Ware

Graphics Div. Env. Coord.
Chemicals & Coatings Group
Wheelabrator-Frye, Inc.

MAW;bjw
Encl.

cc: Wayne Brady
Jerry Spangler
Herb Mycroft
Bob Baddeley
J. H. Gamble
T. J. Lucas



11/1/83

SUPPLEMENT TO DAVID 'M' COMPANY
APPLTCATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES

Prepared By: Michael A. Ware

What will be the maximum production and operation time (hour/day) of
the plant?

The maximum uncontrolled emissions of the plant will be 300 tons/
year based upon a two shift, 16 hours/day operation. The potential
emissions incorporating an end of pipe control device capable of
delivering 90% removal efficiency would approximate 30 tons/year.
The 300 ton/year two shift operation is based upon the following
historical information:

ESTIMATED

7% NORMAL

BUSINESS
YEAR OPERATING HOURS/DAY VOLUME ANNUAL EMISSIONS
1982 10 907 271 Tons
1983 16 807 255 Tons

(Annualized Estimate)

What percent of the maximum production was the emission and raw
material data in the application based upon?

The application was based upon 80% of the historically derived 300 tons/
year uncontrolled emission number and reflected current economic condi-
tions which approximate 70-80% of the usual demand for lithographic
printing blankets. Should blanket demand return to 100% of the normal
level, 300 tons uncontrolled and/or 30 tons controlled would approxi-
mate annual emissions without subtracting rubber cement containing VOC's
which are disposed of at Emille, Alabama.

Will solvents other than MEK and Toluene be used at this plant?

Yes, small amounts of Naptha and Isopropyl Alcohol will be used at this
facility for the purpose of manually cleaning blankets during inspection.
The additional fugitive type emissions from the use of these materials
will approximate

5,000 lbs/yr Ispropyl Alcohol

2,000 1bs/yr Naptha



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 2

4, How many gallons per year of each solvent will be consumed at the
maximum production of the plant?

Approximately 75,000 gallons Toluene and 9,000 gallons MEK will be
used at the maximum production of the plant. Were the use of MEK
to be discontinued in order to facilitate efficient recovery of
Toluene, approximately 83,000 gallons of Toluene would be used
annually at the maximum production of the plant.

5. How will the solvents be shipped to the plant? Submit a drawing
showing the storage area and piping to the mixing area.

The solvents will be shipped via bulk tanker and Appendix I is a
conceptualization of the storage area and piping to the mixing area.

6. a) How many storage tanks will be built at the plant?

Five, two for #2 diesel fuel, two for Toluene storage and one
for MEK storage.

b) What air pollution control equipment will be used to minimize
VOC emissions from the tanks?

A coaxial vapor recovery system of the type 1 or 2 nature will
be installed to minimize VOC emissions during off loading. In
addition, an OPW 523, or 523 -S pressure vacuum vent will be
installed on each tank vent line to minimize VOC emissions
during storage. Appendix II contains example information on
coaxial vapor recovery and OPW 523 and 523-S vents like those
proposed for installation.

¢) What will be emissions be from the tanks? Submit emissions cal-
culation.

The equipment supplier has not as yet provided information con-
cerning expected emissions from tanks equipped with coaxing re-
covery and pressure vents. We will endeavor to obtain this in-
formation as soon as possible.

7. What will be the mixing ratio of solvent to rubber in 1bs/1b?

The chart below outlines the mixing ratio of solvent to rubber on a
100 1b. batch basis.
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‘ APPENDIX II

© " COAXIAL

Coaxial Vapor Recovery Equipment

FOR USE IN STAGE | AND STAGE Il SYSTEMS

TYPE 1 =65-1C - 3" & 4" Serles Fittings
' (Non Poppeted) 104412

TYPE 2 = 68-TCP - 3" & 4" Series Fittings }
(Poppeted) 3

An easy, inexpensive means to convert existing i
conventional 3" & 4" size underground storage tank
fill pipes to coaxial installations. Normally little to no
digging or tearing up of concrete is necessary. Simply
remove existing tight fill adaptor and fill pipe (if
installation is so equipped), inserting Type 1or Type2
coaxial fill tube and adaptor as required. :

4” RISER PIPE

NOTE: Type 2 poppeted fittings are certitied by Cali- : %
fornia Air Resources Board (CARB) T ' :
TYPE 1 68- -~ 4"
SHOWN BELOW IS A TYPE 1 - 68TC-4" TYPICAL INSTALLATION (NON-PO?’PZ?ED‘; F?fg'tf(s;s

FOR TANK TRUCK
HOSE FITTINGS SEE
PAGES 23 THRU 36.

BERERES 1 1ouiD LiNES
EEEERS] vAProR LiNES

20



STAGE | VAPOR RECOVERY

- . OoPW 23

OPW 523

OPW 23, 523, 523-S VENTS

The OPW 23 Vent has an aluminum body and a 40-mesh brass screen. The OPW 23 is an open
vent and directs vapors upward in accordance with NFPA Code 30. Set screws make mstallatlon
easy. Available in 15", 2 and 3" sizes.
“The OPW 523 Pressure Vacuum Vent is an upward vapor dlscharge vent and is available
with either an 8 oz. or 12 oz. pressure setting and a )3 oz. vacuum setting.
The 523 is available in 2” size, and is attached to the 2” threaded vent pipe.
The OPW 523-S Pressure Vacuum Vent is similar to the 523 above, except it is attached to
m the vent line with set screws rather than pipe threads. A gasket is provided.
RO Available in 2" size.
‘The rated maximum flow pressure drop for all OPW 523 Vents is 28 oz. per square inch at
7000 SCFH.

19



SUPPLEMENT TO DAVID "M' COMPANY APPLICATION TO 11/1/83

OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 3
» # SAMPLES AVG LBS. AVG LBS RUBBER/
COMPOUND ANALYZED TOLUENE/100 LBS. 100 LBS.
7002 48 58.9 41.1
5503 22 63.7 36.3
1101 48 47.8 52.2
6607 40 63.4 36.6
1100 23 49.3 50.7
1492 20 61.2 38.8
6609 31 66.5 33.5
106E 1 63.3 36.7
7001 2 62.1 37.9
108 12 32.7 67.3
1280 12 57.1 42.9
106 9 65.6 34.4
105 13 33.8 66.2
3303 2 64.9 35.1
7007 7 62.0 38

Note: Encompasses all but. 3 compounds currently used in production and
would be a suitable cross section of those compounds used most
frequently.

8. How many pounds of volatile organic compounds will be in a gallon of
applied coating?

The chart below delineates lbs. solvent/gallon of applied coating for
the most frequently used compounds.

COMPOUND HI LO AVERAGE NUMBER TESTED

7007 5.6 4.8 5.3 16
5503 6.1 5.4 5.7 8
6607 5.8 4.6 5.2 21

1492 5.4 4.6 5.2 4

3303 5.3 5.6 5.4 2
1280 5.1 4.9 5.0 2
1100 5.6 4.6 4.9 9

1101 5.0 4.3 4.7 16

105 4.1 3.8 3.9 9

* The above examples are typical of those compounds current in use,
however, they do not include all compounds currently in use.



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 4

10.

11.

a)

b)

c)

How will Talc be received, stored and conveyed to the process?

Talc is received, stored and conveyed to the process in 55
pound bags.

What air pollution control equipment or operation practices
will be used to minimize Talc emissions?

Appendix III contains a drawing of the bag house and ancillary
piping and collectors to be used in the talcing operation for
the purpose of dust collection.

How much Talc will be emitted to the atmosphere?

Talc emissions will be fugitive since the collector will be
located in-doors. The dust collector supplier is being con-
tacted in order to ascertain estimated collection and removal
efficiencies for the purpose of a fugitive emissions estimate.
We will transmit that information to you as soon as it becomes
available.

Will solvent laden air discharged from the plant contain any parti-
culates or oil mist?

The solvent laden air will contain only fugitive particulates and
no oil mist. Should solvent recovery be the selected control de-
vice, air discharged will be filtered at an efficient removal level
of 99.0%+ of particles ;;.3 microns in diameter.

a)

What will be the particulate and VOC emissions from emission
point No. 2 mills?

Particulate and VOC emissions combined from the milling opera-
tion would approximate 1.7 - 8.0 lbs/day. These numbers were
generated by weighing all the individual components to be added
to a batch before milling and then weighing the total batch

post milling and noting the lost material. The plasticizers
used in the milling process are not appreciably volatile.
Appendix IV contains several example data sheets on plasticizers
commonly used in the milling operation and Appendix V contains
volatility data on many plasticizers used in the rubber industry.



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.)

11/1/83

b)

Page 5

What control equipment will be used to limit particulate emis-
sions from the mills?

Since nearly all rubber compounds are compounded from master-
batches, particulate emissions are quite low and as such no

control devide is currently proposed for the operation, see
(1l1la) above.
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diphenylbromoarsine (CoH:):AsBr.

cinyl avciate R . .
Use: Polymerization inhibitor.

Properties: White crystals. M.p. 54-56°C.
Drer?valion: (a) Hvdrobromic acid and diphenylarse-
nious oxide are heated together for about 4 hours at
115-120°C: (b) by action of arsenic tribromide on
tripheny] arsine at 300-350°C.
Hazard: Highly toxic: strong irritant.
Shipping regulations: (Rail. Air) Arsen
solids. n.o.s.. Poison label.
1,3-diphenyl-2-buten-1-one. See dypnone.
diphenylcarbazide (QHgNHNH):CO. .
lgropt’nies: White crystals or flakes. lnsolubleom
water: soluble in alcohol and benzene. M.p. 173°C.
Decomposes in light.
Derivation: Phenythvdrazine and urea.
Use: Determination of copper and other metals.
diphenylcarbinol. See benzhydrol.
iphenyl carbonate (C.H:0).CO. :
dl[l’)ropeyrlies: White, crystalline solid. Can be halogen- R
ated and nitrated in characteristic manner.
undergoes hydrolysis and ammonolysis. So! ]
acetone, hot alcohol, benzene, carbon \etirach\orld_e
ether, glacial acetic acid and other organic solvents
insoluble in water. B.p. 302°C; m.p. 78°C; sp. &
1.1215 (87/4°C). -
Grade: Technical. )
Uses: Plasticizer' and solvent; synthesis of polyt_:gr
bonate resins. :

ical compounds,

diphenylchloroarsine (CoHs):AsClL o
IIgropc’rties: Colorless ;ryslals orldark-brown liquid,
which slowly becomes semi-solid. Decomposcd_-byf" 3
water (slowly). Soluble in carbon tetrachloride<r
chloropicrin. phenyldichloroarsine practically insok
uble in water. Sp. gr. 1.363 (4Q°C) (sohid), or |.35§‘
(45°C) (hquid). b.p. 333°C (in CO: atmosphere);™
m.p. 41°C. R ;
Dcr?valion: Benzene and arsenic trichloride are heated:
in presence of aluminum chloride.
Grade: Technical. _ ) ] .
Hazard: Highly toxic by inhalation; strong wrnt

tissue. ) .
Use: Military poison gas. i
Shipping regulations: (Rail) Tear Gas label. (AIT)
Poison label. Not accepted on passenger plaq&s

diphenyldecyl phosphite (C«H_{)):P_OC.on:. :

l[?ropeyrlies:) Nearly water-white I|~qu1(.1; sp. Br
(25/15.5°C); m.p. 18°C; refracuive index 1331
25/D). Combusuble. ) . e

- Uses: Chemical intermediate; stabilizer for p
and polvolefin resins. :

diphenyldichlorosilane (QH;):SiC\g. :
lgropeynies: Colorless liquid; b.p. 305°C; fB i
sp. gr. 1.19(20°C): refractive index (n 25/ )yzé;dﬂf
flash point (COC) 288°F. Readily hydrolyzefi
moisture, with liberation of hydrochlort
Combustible. - CLeEieI
Derivation: (a) Reaction of powdered sd@%é' .
chlorobenzene in the presence of copper po¥y
catalyst; (b) reaction of phenylmagnesium,
with silicon tetrachloride. :
Grade: Technical. o G
Hazard: Highly toxic: strong irritant 10 1is5u¢.
Use: Intermediate for silicone lubricants

BEST AVAILABLE CO
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Properties: Colorless oil.

Derivation: Reaction of didodecyldichlorosilane with
phenyl lithium.

Hazard: Probably toxic,

Use: High-temperature lubricant.

diphenyldimide. See azobenzene.

diphenyldimethoxysilane (CoH.).Si(OCH ),
Properties: Liquid: sp. gr. 1.080 (25°C): b.p. 191°C
(53 mm): refractive index 1.5404 (25°C). Soluble in
acetone. benzene. methyl alcohol: combustible.
Hazard: Probably toxic.
Uses: Treatment of powders. glass, paper, and fabrics.

diphenyleneimine. See carbarolc.
ulpha-diphenyleneméthane. Sce [luorene.

diphenylene oxide (dibenzofuran) C;:H:O (tricyclic).
Properties: Crystalline solid: m.p. §7°C: b.p. 288°C:
insoluble in wates: slightly soluble in alcohol. ether
and benzene.
Derived from coal-tar.
Hazard: Probably toxic.
Use: Insecticide.

1.1-diphenylethane. See uns-diphenylethane.
1.2-diphenylethane. See sym-diphenylethane.

uns-diphenylethane (1. I-diphenylclhune)
{C.H;)-CHCH..

Properties: Colorless liquid. Soluble in chloroform,
ether. carbon disulfide. B.p. 286°C: sp. gr. 1.004
(20°C): f.p. =21.5°C. Flash point 264°F. com-
bustible.

Derivation: Action of acetaldchyde on benzene in
presence of concentrated sulfuriv acid.

Uses: Solvent for nitroceljulose; organic synthesis.

svm-diphenylethane (bibenzyl; dibenzyl; |.2-diphenyi-
ethane) C.H«CH,CH.C.H.. ’

Properties: White. crystalline necdles or small plates.
Solphle -in alcohol.” chloroform, ether. carbon di-
sulfide: insoluble in water, Sp. gr. 0.9782: b.p.
284°C: m.p. §2°C.

Dcn_\-alion‘: (a) By treating beneyl chloride with me-
tallic sodium. (b) Action of bhenzyl chloride on ben-
'_,')'Imagncsium chloride.

Use: Organic synthesis.

diphenyl ether. See diphenyl oxide.
diphenylethylene. Sce stilbene.
i

N.Ndiphenylethylenediami ethyl diphenyldiami
C.HNHCH.CHNHC. H,. (cihyl diphenvidiamine
Eropem_es: Cream-colored solid: sp. gr. 1.14; soften-
ing point 54°C. insoluble in water; soluble in ace-
l!m?c. ethvlene dichloride. benzene, and gasoline.

% Antioxidant in rubber compounding.

diphenylplycolic acid. Sce benzilic acid.

diphens lguanidine (DPG: melaniline) HN:C(NHC, Ho):.
sPpc:m:ls:' ‘\'.\ hite powder: bitter taste; slight odor:
solugtwil- 13 mp 147°C; decomposes aboye 170°C:
m(“m; l'l’: ethyl _almhol. carbon tetrachloride. chlo-
. ot benzence and toluene: slightly soluble in

Dernvation: T . .
s ation: Treatment of aniline with cyanogen chlo-

A AR TERAA T ATER AT INEEE A 88
C.H:HC:CHCH:CHCCH:CHC,H..

Use: Wavelength shifter in solution scintillation
counting.

diphenyl isophthalate (DPIP)
CoeH:00CC.H.COOC, H:.

Pr_g}penies: White solid; m.p. 138-139°C. Combus-
tible. .
Use: Manufacture of polybenzimidazoles, high tem-
perature-resistant polymers. B

diphenylketone. See benzophenone.

diphenylmethane (benzylbenzene) (C.Hs).CH:.

Properties: Long colorless needles. Soluble in alcohol
and ether: insoluble in water. Sp. gr. 1.0056: m.p.
;7._(;).‘5"0 b.p. 264.7°C. Flash point 266°F: combus-
ible.

Derivation: Condensation of benzyl chloride and ben-
zene in presence of aluminum chloride.

Hazard: Probably irritant and narcotic in high con-
centrations,

Uses: Organic synthesis: dyes; perfu

diphenylmethane-4.4-diisocyanate (MDI: methylene-di-
paraphenylene isocvanate; methylenebis(phenyl iso-
cyanate) CH:(C.H.NCO).. i
Properties: Light-vellow, fused solid; solidification
point 37°C: sp. gr. (70°C) 1.197; soluble in acetone,
benzene. kerosine and nitrobenzene; combustible. '
Derivation: para. para’-Diaminodiphenylmethane and
phosgene.

Hazard: Highly toxic by inhalation of fumes. Strong
irritant. Tolerance. 0.02 ppm in air.

Uses: Preparation of polvurethane resin and spandex
fibers: bonding rubber to ravon

diphenvimethanol. See benzhydrol.

diphenylmethyl bromide (benzhydry! bromide)

BrCH(C,H:)-.

Properties: Solid: m.p. 45°C; b.p. 193°C (26 mm).
Decomposes in hot water: soluble in alcohol: very
soluble in benzene. ’

Hazard: Strong irritant to eyes and skin.

Use: Organic synthesis.

Shnppmg reguations: (Air) Corrosive label. (Rail)
Corrosive material. n.o.s.. White label.

diphenylmethylchlorosilane (CoH:):(CH,)SiCl.
Properties: Colorless liquid; sp. gr. 1.107 (25°C); b.p.
295°C: flash point 135°F. Combustible.
Derivation: Grignard reactoin of diphenyldichlorosi-
lane with methylmagnesium chioride.
Hazard: Moderate fire risk. Probably toxic.
Use: Inmermediate: end stopper for silicone oils.

diphenylnaphthylenediamine CioH.(NHC,H:):.
Properties: Silvery, crystalline plates. Slightly soluble
in alcohol: insoluble in water. M.p. 164°C.
Derivation: By heating 2,7-dihydroxynaphthalene
with aniline and aniline hvdrochloride.
Use: Organic synthesis.

diphenylnitrosamine. See N-nitrosodiphenylamine.
.
2,5-diphenyloxazole { DPO) OOC H;:CCH..

Properties: White. fluffy solid; m.p. 70-72°C.
Grade: Scintillation.

s R
uperior numbers refer to Manufacturers of Trade Mark Products. For page number see Contents

M T



types; curing and hardening of polymers (e.g., core-
binding resins); corrosion inhibitor; propellant.
Shipping regulations: (Rail) Flammable liquids, n.o.s.,
Red label. (Air) Flammable Liquid label.

triethylborane (triethylborine; boron triethyl).
(C:HshB. -
Properties: Colorless liquid. Sp. gr. (25°C); flash
point —32°F; f.p. —93°C; b.p. 95°C; refractive
index 1.3971; heat of combustion 20,000 Btu;lb.
Miscible with most organic solvents; immiscible with
water.
Derivation: Reaction of triethylaluminum and boron
halide, or diborane and ¢thylene.
Hazard: Flammable, dangerous fire risk. [gnites
spontaneously in air. Highly toxic by inhalation;
strong irritant. Reacts violently with water and oxi-
dizing matenials.
Uses: Igniter or fuel for jet and rocket engines; fuel
additive; olefin polymerization catalyst; intermedi-
ate.
Shipping regulations: {Rail) Pyrophoric liquid, n.o.s.,
Red label. (Air) Not acceptable.

triethyl borate (ethyl borate) (C;Hs);BO;.

Properties: Colorless liquid; mild odor. Hydrolyzes
rapidly, depositing boric acid in finely divided crys-
talline form. B.p. 120°C; sp. gr. 0.863-0.864 (20/
20°C); flash point 51.8°F (C.C.); wt/gal 7.20 Ib.
(20°C); refractive index 1.37311 (20°C).

Uses: Antiseptics; disinfectants; antiknock agent.
Hazard: Flammable, dangerous fire risk. Moderately
toxic.

Shipping regulations: (Rail) Flammable liquid, n.o.s.,
Red label. (Air) Flammable Liquid label. (Air) Legal
label name. ethyl borate.

triethylborine. See triethylborane.

triethyl citrate (ethyl citrate) C;Hs(COOGC;: H;);.

Properties: Colorless, mobile liquid. Bitter taste; b.p.
294°C; b.p. (| mm) 126-127°C; sp. gr. 1.136 (25°C);
refractive index 1.4405 (24.5°C); pour point —50°F;
solubility in water 6.5 g/ 100 cc; solubility in oil 0.8
g/100 cc. Flash point 303°F (COC); combustible.
Low toxicity.

Derivation: Esterification of citric acid.

Grades: Technical; refined; F.C.C.

Containers: Metal drums and cans; tank cars.

Uses: Solvent and plasticizer for nitrocellulose and
natural resins; softener; paint removers; agglutinant;
perfume base; food additive (not over 0.25%).

triethylenediamine N(CH,CH.);N. Catalyst used in
the production of polyurethanes. Combustible.

triethylene glycol (TEG) HO(CH,O):H.

Properties: Coloriess, hyvgroscopic, practically odor-
less liquid. Sp. gr. 1.1254 (20/20°C); b.p. 287.4°C;
vapor pressure less than 0.0l mm (20°C); flash point
350°F (C.C.). wt/gal 9.4 b (20°C); freezing point
—1.2°C; viscosity 0.478 poise (20°C). Autoignition
temp. 700°F. Soluble in water; immiscible with ben-
zene, toluene and gasoline. Combustible; low toxicity.

Denivation: From ethylene and oxygen, as a by-product
of ethylene glycol manufacture.

Grades: Technical; C.P.

Containers: {-, 5-gal cans; 55-gal drums; tank cars.
Uses: Solvent and plasticizer in vinyl, polyester and
polvurethane resins; dehydration of natural gas;
humectant in printing inks; extraction solvent (*Udex™
process).

triethylene glycol diacetate
CH;COOCH.CH:0CH,CH,OCH:CH,O00CCH;.
Properties: Colorless liquid. Sp. gr. (25°C) 1.112; re-

- BEST AVAILABLE COPY
fractive index n (25°C) 1.437; b.p. 300°C; f.p. less
than —60°C. Combustible; low toxicity.
Use: Plasticizer.

triethylene glycol dibenzoate
CsHs;CO(OCH;CH;);OOCC¢H;s.

Properties: Crystals; b.p. 210-223°C; m.p. 46°C; flash
point 457°F (TOC); sp. gr. 1.168. Combustible. Low
toxicity.

Uses: Plasticizer for vinyl resins; adhesives.

triethylene glycol dicaprylate (triethylene glycol dioc-
toate) C7 H|5COO(CH1CH10)3OCC7 Hu.
Properties: Clear liquid; sp. gr. 0.973 (20°C); acidity
0.3% max. (caprylic); moisture 0.05% max; f.p.
—3°C; b.p. 243°C (5 mm). Soluble in most organic
solvents. Combustible; low toxicity.
Uses: Low-temperature plasticizer for elastomers.

triethylene glycol dichloride. See triglycol dichlonde.

triethylene glycol didecanoate
CyH3COO(C,H,0);0CCsHys.

Properties: Colorless liquid. B.p. 237°C (2.0 mm); sp.
gr. 0.9584 (20/20°C); viscosity 28.6 cp (20°C). Com-
bustible. Low toxicity.

Use: Plasticizer.

triethylene glycol di(2-ethylbutyrate)
C;H,)OCOCH,(CH:0CH;),CH,OCOC;H;,.
Properties: Light—colored liquid; sp. gr. 0.9946 (20/
20°C); 8.3 Ib/gal (20°C); b.p. 196°C (5 mm);
vapor pressure 5.8 mm Hg (200°C); solubility in
water 0.02% by wt (20°C); viscosity 10.3 cp (20°C).
Flash point 385°F. Combustible. Low toxicity.
Use: Plasticizer.

triethylene glycol di(2-ethylhexoate)
C;HisOCOCH:(CH,OCH,},CH,0COC; His.
Properties: Light-colored liquid; sp. gr. 0.9679 (20/
20°C); 8.1 lb/gal (20°C); b.p. 219°C (5 mm); vapor
pressure .8 mm Hg (200°C); insoluble in water:
viscosity 15.8 cp (20°C). Flash point 405°F. Com-
bustible. Low toxicity.
Use: Plasticizer.

triethylene glycol dihydroabietate

CisH; COO(C,H,0);0CC5H;,.

Properties: Liquid. Sp. gr. (25°C) 1.080-1.090; re-
fractive index (20°C) 1.5180; vapor pressure (225°C)
2.5; flash point 226°C; insoluble in water. Combus-
tible. Low toxicity.

Use: Plasticizer.

triethylene glycol dimethy! ether

CH;(OCH;CH;);OCH:;.

Properties: Water-white liquid; mild ether odor; sp.
gr. (20/20°C) 0.9862; refractive index 14233 (n
20/ D); flash point 232°F; b.p. (760 mm) 216.0°C; (100
mm) 153.6°C; fp. —46°C. Autoignition temp.
1166°F. Completely soluble in water and hydrocar-
bons at 20°C. May contain peroxides. Combustiblie.
Low toxicity.

Containers: Glass bottles; cans; 55-gal drums.

Uses: Solvent for gases; coupling immiscible liquids.

triethylene glycol dioctoate. See triethylene glycol di-
caprylate.

triethylene glycol dipelargonate

CsH,»COO(C, H,0);0CCsHy5.

Properties: Clear liquid; sp. gr. 0.964 (20/20°C); b.p.
251°C (5 mm); fp. +1 to —4°C; refractive index
1.4470 (23°C); flash point 410°F. Almost insoluble
in water; soluble in most organic solvents. Combus-
tible. Low toxicity.

Use: Plasticizer.
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triethylene glycol dipropionate

P(rZ;H,C'O(Ogl-,lz(in);OOCCzH,. lg(;):
operties: Colorless liquid. Sp. gr. (25°C) 1.066: re- vt/
fractive index (25°C) 1.436; b.p. (2 mm) 1)38— ﬁfz'orce:- U\Zé-/
&gi:g:]?scthar;) ‘()_(l);l’C;Lsolubility in water, 6.709 b); ’
{ . Combustible. toxici T i
Use: Plasticizer. ow foxiely. rethy
) trieth
!n;:év(l)elf:e glycol monobutyl ether. See butoxytri- elhg
triethylenemelamine (tretamine: TEM; i . triethy
ridinyl}-s-triazine) ) + 24 6ris(l-azi- Prop
YCIN(CH: RINCIN(CH,).INCIN(CH, ). o
Properties: Whitq, crystalline, odorless powder; m.p. in w
160°C (polymerizes); polymerizes readily with heat Deriv
or moisture; soluble in alcohol, water methanol form
chloroform, and acetone, ’ ’ €yan
Grade: N.F. Conta
{-}azard: Highly toxic. Hazar
cstf:mohsdtee‘i:lqagf (see nitrogen mustards); insecticide; Uses:
triethylenephosphoramide (tepa: tris-(1-azirid; tricthy!
phine oxide; APO) (NCIElzgﬁw);rg(;l azindinyliphos- - Prope
Pr tes: Colorl . - Ve{z
operuies: Colorless crystals; m.p. 4]1°C: i w
water, alcohol and ethg. Comg:JEtibh: C: soluble " solve
lElben\f‘allon:_ From ethyleneimine. ' with
szﬁxrd. Highly toxic. Strong irritant to skin and tis- 3_15685
Uses: Medicine (see nitro 1 i index
] gen mustards); insect - ;
ant. Also used with letrakis(hydrox)ymeif)ccvl);t}el(r)lsl- bustit
phonium chloride (THPC) to form a condensation Grades
polymer suitable for flameproofing cotton. See also Contai
tris] 1-(2-methyl)aziridinyl]phosphine oxide. Hazarc
Srlggisleng] r;eglulailoml: gRall) White label. (Air) Cor- Uthanc‘
abel. Legal label : tris(l-aziridi >
Dhaphics oxide.g name: tris(l-aziridinyl)- manuf
also tepa. Shippir
triethylenetetramine NH,(C,H.NH): C,H, NH.. ;gluglgr'
ﬁownnes: Moderately viscous vellowish liquid. Less
volatile than diethylenetriamine but resembles it in  triethyl p
many other properties. Soluble in water. B.p.277.5°C: Propert
. & (8.9C8;8 (30{;22001%); m.p, 12°C; flash point  b.p. I
F (C.C); wt 8. al (20°C). i i
Autoignition temp. 640° F./g (20°). Combustible. g:‘ljn;”
Grades: Technical; anhydrous. Contain
ﬁonli‘ljnegs: Cans; drums; tank cars. Hazard
azard: Strong irritant to tissue, i :
and oye gan | 1ssue. Causes skin burns Ugsr?éses
Uses: Detergents and softening agents; synthesis of
decst_uffs. pharmaceuticals and rubber accelerators. 0,0,0+n
. hipping regulations: (Air) Corrosive label. phate)
tri2-ethylbexy)phosphate [C,H,CH(C;H,)CH,[,PO,. ' roPerU
Properties: Light-colored liquid: sp. gr. 0.9260 (20/ B'pb ¢
20°C); 7.70 tb/gal (20°C); b.p. 220°C (5 mm); vapor C225 F
pressure 1.9 mm Hg (200°C); insoluble in water; Hontau?c
viscosity 14.1 cp (20°C); pour point -74°C; flash azard,
point 405°F. Combustible; low toxicity. Uses: Pt
Use: Plasticizer. Sl;lydrgul
' ippin
tri(2-ethythexyl) phosphite (C,H,;0),P. liqﬂ?d, ®
Proc?emes: Straw-colored liquid; sp. gr. 0.897 25/ senger [
éngl)“gr;;z ’gslz;.ss)atﬂloz temperature; refractive in- triethyl
L n 25/D); flash point 340°F - iethyl tr
bustible: low toxicity. P (CO,C). Com Propyertic
Uses: Plasticizer; intermediate. fractive
tri(2-ethylhexyl) trimellitate CsH:(COOG;H,5) o
Yihe nell h 3 17)3- Comb
Properties: Clear liquid, mild odor: sp. gr. 0.992 (20/ Use: Pl;
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fractive index n (25°C} 1.437; b.p. 1300°C; f.p. less
- ~tunt than —60°C. Combustible; low toxicity.
-_-m:\\:u.:d.\.'n.o.s.. Use: Plasticizer.
- e triethvlene glycol dibenzoate
H«CO(OCI-I;CH:);OOCQ,H_(,.o .
P(r:zwpénies: Crystals; b.p. 210-223°C; m.p. 46°C; flash
pont 457°F (TOC); sp. gr. 1.168. Combustible. Low
i .l 5 . .
l}ge:l:mf’?aslicizer for vinyl resins; adhesives.
jethy i ' iethylene glycol dioc-
ethvlene glycol dicaprylate (triethy
tnl(\ﬂ‘le) C7H]SCOO(CH:CH:O)]OCCTH]_(. } -
Properties: Clear liquid; sp. gr. 0.973 (20°C),; aci ity
0.3 max. (caprylic), moisture 0.05% max; f.p.
¥i°cC- b.p. 243°C (5 mm). Soluble in most organic .
Ivents. Combustible; low toxicity.
Usgels\:e?.gw-lemperature plasticizer for elastomers.

triethylene glycol dichloride. See triglycol dichloride.

triethvlene glycol didecanoate
CoH,:COO(C:H:0);0CCsH 5. . o s s
Properties: Colorless liquid. B.p. 237 C (2.°(r:nmc, p; -
gr. 0.9584 (20/20°C); viscosity 28.6 cp (20°C). Com i
bustible. Low toxicity.
Use: Plasticizer. -
iethvlene glycol di(2-ethylbutyrate)
tl"g(hﬂllOCgOyCHg(CHQOCHz_)zC_HzOCOQH,|. ‘6 0] -
Properties: Light-colored liquid; sp. gr. 0.995 (m)l~ ‘-
20°C); 8.3 lbjgal (20°C); b.p. 196°C (b'l'm ) -
vapor pressure 5.8 mm Hg (200°C); solu 1216% in - -
water 0.02G; by wt (20°C); viscosity 10.3 cp ( C) »
Flash point 385°F. Combustible. Low toxicity.
Use: Plasticizer.
iosthvlene glycol di(2-ethylhexoate)
"lectf‘}.‘l|sOCg()yCHz(CHzOCHz.):C}bOCOC-,Hl_s. 29 (20
Prbpehies: Light-colored liquid; sp. & 0.96' ( 4
20°C): 8.1 Ib/gal (20°C); b.p. 219°C (5 mmy); vapol
pressure 1.8 mm Hg (200°C); |nsvoluble o“ll- wcater:
viscosity 15.8 ¢p (20°C). Flash point 405°F. Com
bustible. Low toxicity.
Use: Plasticizer.

triethylene glycol dihydroabietate
C|Q’l”l]|COO(C2H40)JOCC|9H3|.o L090: re-
Properties: Liquid. Sp. gr. (25°C) 1.080-1. AN
fractive index (20°C) 1.5180; vapor pressure (
2.5: flash point 226°C; insoluble in water. Combus-
tible. Low toxicity.
Use: Plasticizer.

triethylene glycol dimethy! ether .
OCH,CH:);OCH,. ] ) . e
P(r:;l]e:(nies: Watzgsr-whit:e liquid; mild ether odor; sp. ‘gjjgjg
er. (20/20°C) 0.9862; refractive index l.423'3 “()8 :ﬁé
i practically odor- 20/Dy; ﬂasgop((;)inlf232°F;‘tlg.c’p(.:(%glrﬂgégill?é(::c,( a5
Moo 187.4°C; m) 153.6°C. fp. — A -
o 70!"(?)"[)(41325?1 point Tlf)()JO F. Completely soluble in water and h)l;dr(l).c;ilz
;?,((") {reezing point bons at 20°C. May contain peroxides. Combustible. ;
R toignition Low toxicity. .
o S\)ulﬁ: willgh ben- Containers: Glass bottles; cans; 55.-gal.dr.t;)rlnsi. Jids
tl:::nhlc low toxicity. Uses: Solvent for gases; coupling immiscible iquics.
1 3 . <

wygen, us i by-product triethylene glycol dioctoate. See triethylene glycol di-
. caprylate.

iethylene glycol dipelargonate
e COO(C2 He0)OCCa Hur. ey b
Properties: Clear liquid; sp. gr- 0{,%4 (20/20 "nd'ep);
251°C (5 mm); fp. +l to —4°C; refractive |] lex 3
174470 (23°C); flash point 410°F. Almost msog
in water; soluble in most organic solvents. Combus- :
ete T e POYICILY
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triethylene glycol dipropionate
C,H:CO(OCH:CH:);:00CC:H..
Properties: Colorless liquid. Sp. gr. (25°C) 1.066. re-
fractive index (25°C) 1.436; b.p. (2 mm) 138-142°C:
f.p. less than —60°C; solubility in water, 6.70% by
weight. Combustible. Low toxicity.
Use: Plasticizer.

triethylene glycol monobuty! ether.
glycol.

triethylenemelamine (tretamine; TEM; 2,4,6-tris(1-azi-
ridiny!)-s-triazine)
NCIN(CH.L]NC[N(CH.L]NC[N(CH:);].

Properties: White, crystalline, odorless powder; m.p.
160°C (polymenzes), polymerizes readily with heat
or moisture; soluble in alcohol, water, methanol,
chloroform, and acetone.

Grade: N.F.

Hazard: Highly toxic.

Uses: Medicine (see nitrogen mustards); insecticide;
chemosterilant.

triethylenephosphoramide (tepa; tris-(l-aziridinyl)phos-
phine oxide; APQ) (NCH,CH,);PO.

Properties: Colorless crystals; m.p. 41°C; soluble in
water, alcoho!l and ether. Combustible.

Derivation: From ethyleneimine.

Hazard: Highly toxic. Strong irritant to skin and tis-
sue.

Uses: Medicine (see nitrogen mustards); insect steril-
ant. Also used with tetrakis(hydroxymethyl)phos-
phonium chloride (THPC) to form a condensation
polymer suitable for flameproofing cotton. See also
tris[ 1-(2-methyl)aziridinyl]phosphine oxide.
Shipping regulations: (Rail) White label. (Air) Cor-
rosive label. Legal label name: tris(l-azindinyl)-
phosphine oxide.

See also tepa.

triethylenetetramine NH,(C:H.NH)»:C;H:NH,.

Properties: Moderately viscous yellowish liquid. Less
volatile than diethylenetriamine but resembles it in
many other properties. Soluble in water. B.p. 277.5°C;
sp. gr. 0.9818 (20/20°C), m.p. 12°C; flash point
275°F (C.C.); wt 8.2 1b/gal (20°C). Combustible.
Autoignition temp. 640°F.

Grades: Technical; anhydrous.

Containers: Cans; drums; tank cars.

Hazard: Strong irritant to tissue. Causes skin burns
and eye damage.

Uses: Detergents and softening agents; synthesis of
dyestuffs, pharmaceuticals and rubber accelerators.
Shipping regulations: (Ai 1
tri(2-ethylhexy osphate [G HgCH(Cz Hs)CH:]]P()A
Properties: Lightcolored liquid; sp. gr. 0.9260 (20/
20°C); 7.70 1b/gal (20°C); b.p. 220°C (5 mm); vapor
pressure 1.9 mm Hg (200°C); insoluble in water;
viscosity 14.1 cp (20°C); pour point —74°C; flash
point 405°F. Combustible; low toxicity.

Use: Plasticizer.

tri(2-ethylhexyl) phosphite (C;H,;0);P.
Properties: Straw-colored liquid; sp. gr. 0.897 (25/

See butoxytri-

15°C);, m.p., glass at low temperature; refractive in-

dex 1.451 (n 25/D); flash point 340°F (COC). Com-
bustible; low toxicity.
Uses: Plasticizer; intermediate.
Hi(z-ethylhexg) trimellitate C,H,(COOCsH,s)s.
Properties: Clear liquid, mild odor; sp. gr. 0.992 (20/
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20°C); distillation range at 3 mm, 278-284°C (5-95%);
f.p., a gel at —=35°C; refractive index 1.4846 (23°C);
wt/gal 8.26 1b (20°C). Combustible; low toxicity.
Use: Plasticizer.

triethylmethane. See 3-ethylpentane.

triethylmethyl malonaldehyde diacetal. See I,1,3-tri-
ethoxy-3-methoxypropane.

triethyl orthoformate (triethoxyméthane) CH(OC: Hs):.

Properties: Colorless liquid; pungent odor; b.p.
145.9°C; refractive index 1.39218 (18.8°C); sp. gr.
0.895 (20/20°C). Soluble in alcohol, ether; decomp.
in water. Flash point 86°F (C.C.). Low toxicity.

Derivation: Reaction of sodium ethylate with chloro-
form or reaction of hydrochloric acid with hydrogen
cyanide in ethyl alcohol solution.

Containers: 55-gal stee} drums.

Hazard: Flammable, moderate fire risk.

Uses: Organic synthesis; pharmaceuticals.

triethy) phosphate (TEP) (C;H;); PO..

Properties: Colorless, high-boiling liquid. Mild odor;
very stable at ordinary temperatures. Compatible
with many gums and resins. Soluble in most organic
solvents; completely miscible in water. When mixed
with water is quite stable at room temperature, but
at elevated temperatures it hydrolyzes slowly. F.p.
—56.4°C; b.p. 216°C, flash point 240°F; refractive
index 1.4055 (20°C), wt/ga! 8.90 1b (68°F). Com-
bustible.

Grades: Technical; 97%.

Containers: Drums: tank cars; tank trucks.

Hazard: May cause nerve damage but to less extent
than other cholinesterase-inhibiting compounds.
Uses: Solvent; plasticizer for resins, plastics, gums;
manufacture oip pesticides; catalyst; lacquer remover.
Shipping regulations: (Rail, Air) Organic phosphate,
liquid, n.o.s., Poison label. Not acceptable on pas-
senger planes. .

triethyl phosphite (C:H:}PO;.

Properties: Colorless liquid; sp. gr. 0.9687 (20°C);
b.p. 156.6°C; refractive index 1.413 (n 25/D); flash
point 130°F; insoluble in water; soluble in alcohol
and ether. Combustible.

Containers: Glass bottles; 5-, 55-gal drums.

Hazard: Moderate fire risk. May be toxic.

Uses: Synthesis; plasticizers; stabilizers; lube and
grease additives.

0,0,0-triethyl phosphorothioate (triethyl thiophos-
phate) (C;H;0);PS.
Properties: Colorless liquid with characteristic odor.
B.p. (10 mm) 93.5-94°C; sp. gr. 1.074; flash point
225°F (COC); combustible.
Containers: Bottles; drums.
Hazard: Toxic by ingestion; cholinesterase inhibitor.

Uses: Plasticizer; lubricant additive; antifoam agent; '

hydrautlic fluid; intermediate.

Shipping regulations: (Rail, Air) Organic phosphate,
liquid, n.o.s., Poison label. Not acceptable on pas-
senger planes. .

u'iethyl tricarballylate (CszOCOCHz)zCHCOOCgHs
Properties: Colorless liquid. Sp. gr. (20°C) 1.087; re-
fractive index (26°C) 1.4234; b.p. (5 mm) 158-
160°C; solubility in water (20°C) 0.62% by weight.
Combustible.
Use: Plasticizer.
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der: faint characteristic odor; soluble in alcohol and
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Use: Medicine.

tricyclic. An organic compound comprised of three
(only) ring structures, which may be the same or djf-
ferent. e.g., anthracene.

sym-tricyclodecane. See adamantane.
tricyclohexyl borate. See boric acid ester.

n-tridecane CH;(CH.),;CH;.

Properties: Colorles liquid. Soluble in alcohol; insol-
uble in water. Sp. gr. 0.755 (20/4°C); b.p. 225.5°C;
f.p. —5.45°C; refractive index 1.4250 (20/D); flash
point 175°F. Combustible; low toxicity.

Grades: 95%; 99%. research.

Containers: Glass bottles; 1-, 5-gal drums.

Uses: Organic synthesis; distillation chaser.

n-ridecanoic acid (tridecylic acid; tridecoic acid)
CH;3(CH,),,COOH. A saturated fatty acid usually
prepared synthetically.

Properties: Colorless crystals; m.p. 44.5°C; sp. gr.
0.8458 (80/4°C): b.p. 312.4°C, 192.2°C (16 mm); re-
fractive index 1.4328 (50°C). Slightly soluble in wa-
ter; soluble in alcohol and ether. Combustible; low
toxicity.

Grade: 999 pure.

Uses: Organic synthesis; medical research.

tridecanol. See tridecyl alcohol.
tridecoic acid. See n-tridecanoic acid.

tridecy) alcoho! (tridecanol). A commercial mixture of
isomers of the formula C;-H,:CH,0H.

Properties: Low-melting white solid with pleasant
odor; b.p. 274°C: m.p. 31°C; sp. gr. (20/20°C)
0.84S; wt/gal 7.0 Ib; flash point (TOC) 180°F. Com-
bustible; low toxicity.

Derivation: Oxo process (q.v.) from C,s hydrocarbons.

Grade: Technical.

Containers: 55-gal drums; tank cars.

Uses: Esters for synthetic lubricants; detergents; anti-
foam agent; other tridecyl compounds; perfumery.

tridecylbenzene (!-phenyltridecane) C¢H(CH.),>CH;.
Properties: Colorless liquid; sp. gr. 0.85-0.86 (60!

60°F); refractive index 1.4815-1.4830. Combustible. -

Use: Detergent intemediate.
tridecylic acid. See n-tridecanoic acid.

tri(decyl)~ orthoformate CH(OC,oHy;);. .
Properties: Liquid; b.p. 194°C; f.p. —I5 to —20°C;
refractive index 1.448; insoluble in water; soluble in
benzene, naphtha, ether, and alcohol.
Use: To remove small quantities of water from ethers
or other solvents where acid catalysts can be em-
ployed. -

tri(decyl) phosphite (CioH,;O);P.
Properties: Water-white liquid; decyl alcohol odor;
sp. gr. 0.892 (25/15.5°C); m.p. less than 0°C; re-

fractive index 1.4565 (25°C). Flash point 455°F.

Combustible.
Containers: 55-gal drums. - .
Uses: Chemical intermediate; stabilizer for polyilm)’l
and polyolefin resins.

tridihexethy! chloride

CﬁHl|C(QHS)(OH)CHchzN(C:Hs)z C;H5Cl (3-

Diethylamino-1-phenyl-1-cyclohexylpropanol ~ etho-

BEST AVAILABLE COPY.
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form, and in alcohol. Practically insoluble in ether
and in acetone. Melting range 198-202°C.

Grade: N.F.

Use: Medicine.

2.4,6-tri(dimethylaminomethyl)phenol
[(CH;;NCH:];C.H.OH.
Properties: Liquid; refractive index 1.5181. Combus-
tible.
Hazard: May be toxic.
Uses: Antioxidants, acid neutralizers, stabilizers, and
catalysts for epoxy and polyurethane resins.

tri(dimethylphenyl)phosphite  (trixylenyl

[(CH;).G H;0}; PO.

Properties: Liquid. Sp. gr. 1.155; refractive index
1.5535; b.p. (10 mm), 243-265°C; flash point 450°F,
solubility in water (85°C), 0.002% by weight. Com-
bustible.

Use: Plasticizer.

“Tridione.”” Trademark for trimethadione, U.S.P.
tridodecyl amine. See trilauryl amine.
tridodecyl borate. See boric acid ester.

tridymite SiO:. A vitreous, colorless or white, native
form of pure silica. Found variously but not so com-
monly as quartz (q.v.). Quartz will change into tridy-
mite with a 16.2% increase in volume at 870°C.
Unlike quartz. it is soluble in boiling sodium car-
bonate solution. Sp. gr. 2.28-2.3; Mohs hardness 7.

trietazine. Generic name for 2-chloro-4-diethylamino-
6-ethylamino-s-triazine CIC;N;[N(C;Hs:]NHC Hs.
Properties: Solid; practically insoluble in water.
Uses: Herbicide; plant growth regulator.

“Tri-Ethane.”'”" Trademark for 1,1,1-trichloroethane
(q.v.). - i . - -
triethanolamine (TEA; tri(2-hydroxyethyl)amine)

(HOCH,CH.):N.

Properties: Colorless, viscous, hygroscopic liquid
with slight ammoniacal odor; m.p. 21.2°C; b.p.
335°C (dec); vapor pressure <0.01 mm (20°C); sp.
gr. 1.126; flash point (open cup) 375°F; wt/gal 9.4
Ib; miscible with water, alcohol; soluble in chloro-
form; slightly soluble in benzene and ether; slightly
less alkaline than ammonia. Commercial product
contains up to 25% diethanolamine and up to 5%
monoethanolamine. Combustible; low toxicity.
Derivation: Reaction of ethylene oxide and ammonia.
Grades: Technical; regular; 989%; U.S.P.

Containers: Drums; tank cars.

Uses: Fatty acid soaps used in drycleaning, cosmet-

ics, household detergents, and emulsions; wool

scouring; textile antifume agent and water-repellent;
dispersion agent; corrosion inhibitor; softening agent,
humectant, and plasticizer; insecticide; chelating
agent; rubber lerator.

phosphate)

triethanolamine lauryl sulfate )
(HOC:]"L)}NOS(O):OC]:H:S A Ilqu1d or paste.
Containers: Drums, tank cars; tank trucks.
Uses: Detergent; wetting, foaming and dispersing
agent for industrial, cosmetic and pharmaceutical
applications, especially shampoos.

triethanolamine methanearsonate
CH;As(O)[ONH(C, H,OH);]:.
Hazard: Highly toxic by ingestion.
Use: Herbicide.

Shipping regulations: (Rail, Air) Arsenical compounds, -

nnoe Paicon lahel

triethanolamine oleate. See trihydroxyethylamine ole-
ate.

triethanolamine stearate. Sec trihydroxyethylamine
stearate.

triethanolamine titanate. See titanium chelate.

1,1,3-triethoxyhexane
CH(OC;H:).CH,CH(OC-H;)C;H;.

Properties: Colorless liquid: sp. gr. 0.8746 (20/20°C):
b.p. 133°C (50 mm): f.p. —100°C; wt/gal 7.3 Ib;
flash point 210°F. Insoluble in water. Combustible.
Low toxicity.

Use: Synthesis of aldehvdes, acids, esters, chloride,
amines, etc.

triethoxymethane. See triethyl orthoformate.

1,1,3-triethoxy-3-methoxypropane (triethylmethyl
malonaldehyde diacetal)
(CH;0)(C:HsO)CHCH:CH(OC: Hq)..

Properties: Colorless hiquid. Sp. gr. (25/4°C), 0.9300;
b.p. (6 mm) 86°C. Combustible.

Grade: 99¢.

Uses: Intermediate; crosslinking and insolubilizing
agent.

triethylaconitate
C:H;O0CCHC(COOC:H;s)CH.COOC; Hs.
Properties: Liquid. Sp. gr. (25°C) 1.096; refractive
index (26°C) 1.4517; b.p. (5 mm) 154-156°C. Com-
bustible.
Use: Plasticizer.

triethylaluminum (ATE; TEA; aluminum triethyl).
(C2Hs): AL

Properties: Colorless liquid; sp. gr. 0.837;, f{p.
—52.5°C; b.p. 194°C; specific heat 0.527 (91.4°F).
Miscible with saturated hydrocarbons. Flash point
—63°F.

Derivation: By introduction of ethylene and hvdrogen
into an autoclave containing aluminum. The reac-
tion proceeds under moderate temperature and
varying pressures.

Grades: 88-949.

Containers: Cylinders.

Hazard: Highly toxic; destructive to tissue. Flam-
mable, dangerous fire risk; ignites spontaneously in
air; reacts violently with water, acids, alcohols, halo-
gens, and amines.

Uses: Catalyst intermediate for polymerization of ole-
fins, especially ethylene; pyrophoric fuels; production
of alpha-olefins and long chain alcohols; gas plating
of aluminum.

Shipping regulations: (Rail) Red label. (Air) Not ac-
ceptable. (Rail) Legal label name: aluminum triethyl.

triethylamine (C:H;),N.

-Properties: Colorless liquid; strong ammoniacal odor.
B.p. 89.7°C; f.p. —115.3°C; sp. gr. (20/20°C) 0.7293;
wt/gal (20°C) 6.1 Ib; flash point (open cup) 20°F.
Soluble in water and alcohol.

Derivation: From ethy! chloride and ammonia under
heat and pressure.

Containers: {-, 5-gal cans; 55-gal drums; tank cars.

Hazard: Flammable, dangerous fire risk. Explosive
limits in air 1.2 to 8.05;. Tolerance, 25 ppm in air.
Toxic by ingestion and inhalation; strong irritant to
tissue.

Uses: Catalytic solvent in chemical synthesis; acceler-
ator activators for rubber; wetting. penetrating and
waternrooﬁng apents of auatemarv ammoniim




P-AH TP-90B - SPGR, 0.97. High boiling, straw colored liquid; little
or no odor; non-toxic in ordinary handling. Visc (27°C) 8 cps.

Bp 660-760°F.
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TasLe 15.3 3
Prorenrigs or COMMERCIALLY AVAILABLE PLasTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER oF CARBON ATOMS
‘\’ulntility of
Bolubility, % at 20° C. Free P "asticiser
. mg./8q. em./hr, rg
o S e
No. Name - 3 , 51 o
'-g‘ -2" ] w = 2 j
B & | S § S|z a
[} & = ~ a =] —_ - 3
3 |4 2| | £ 8|21} |3 |.8]8 B
g 3 3 g 3 & 5| = g | & e
5 S X 5 3 ~ a £ 48 | bE a
= = & & & S|l Bl & | B | RSB U
g
Simple Plusticizera
w}
I | Acetin CeH1004 134 | 1190 | 1.445 68.8 [_‘3
) 81 25°C. | at 25° C. | at 25° C 5
2 | ¢- and p-Toluenesulfonamides (mirture) CrHg02NS 171 L::'sj {,.p. tn
801 105
3 | Diacetin C7H,305 176 | 1.178 | 1.438 3
at 25° C. | ut 28° C Q
4 | N-Ethyl-p-toluenesulfonumide CyH | 30:N8 169 1.171 1.822 f.p. _
0t 85°C. |at 65°C.| 59.0 |
& | N-Ethyl-o- and p-toluenesulfonamides (mixture) CyH 30,N8 199.| 1.180 1.540 426 0.58 101 5
o ut 25°C. [ at 25°C. [ at 25°C =3
6 | Triacetin CyH,40¢ 218 | 1.157 1.429 15.1 (=)
. (av.) |at25°C.|at25°C. 2z
7 | Dimethy! phthalate CroH1004 194 | 1.19 1.513(‘ 16.3 0.5 | 0.34 [>4.0 [>1000 ;
at 25° C,
8 | o-Nitrobiphenyl C12HyO;N 19 | 1203 | 1.613 38 .
. ut 25° C. [ at 26°C. | at 25° C
8 | Diethyl phthalate C19H,404 222 | 1118 1.591(‘ 12.6 | 0.15| 0.7 | 2.8 | 1.1 | 3.40 |> 500 -
at 20° C.
10 | Triethyl citrate CyaH07 276 | 1136 | 1441
ut 25° C at
) ‘ 24.5°C.
11 | Dimethy) sebucate CyaH 2304 230 | 0.986 | "1.436 3.8
. at 30°C. [ at 30° C. | at 38° C

Comparison of Properties of Vinylite Resin VYNW-b Bpecimens Plasticised to
i"quivalenm @ :
o3 % :‘_lxt.rao-
[S-1 - S % Lo 00,
2 @ s 0 MBS, 10 days
8 : 3 5 4-mil Film | 500 . : .
No Name ;g R _§ f S 5 23 %\I' ;-mll E;-o Supplier™ -
vg |4 8 2 [ =
i 8|2 8 | & Z =] g
°B | 2n B0g | = § ef W
] 5
82 @ 8% g [} & 3 g o~ T (9]
85 |28 |28R° | 6 (= |E.|5.] « v 53
e (B (SE(ER| & (L E (S22 2 e s
e |SE|BwlEz & | €| & (28 |xR| B | B | &2 :3
—t
Q
' Simple Plasticizers Z
=
1 | Acetin . —— | Ken -
2 | o- and p-Toluenesulfonswides (wixture) ~—— | Mon ;
3 | Diacetin | —— | Kes E
4 | N-Ethyl-p-toluenesulfonamide —— | Mon @
5 | N-Ethyl-o- aud p-toluenesulfonamides (mixture) : —— | Mon 5
6 | Triacetin : —— | Kes, TE
7 | Dimethyl phthalate —— | Mox, TE g
8 | o-Nitrobiphenyl —— | Mon 5
9 | Diethyl phthalate i ~—— | Mon, TE, UBI ot
[45]
10 | Triethyl citrate ) — | ™
11 | Dimethyl sebacate —— | Har
@ 1000 p.s.i. tensile modulus at 758, el tion at 23° C. on tensile hine with tant rate of loading of 15,000 p.s.i. per minute.
b Daah (—) indicates no data svailable. g
= For key to supplier abbreviationa see page 803.



TaBLE 15.3 (Continued) 8

ProrERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER oF CArRBON ATOMS

Volatility of
Solubility, % at 20° C. Freo Plasticiser
. mg./sq. om. /hr. o
N = o e
o. Name & &
2 1 & w
2] 53 . 4
& g B % 3 .8 a
k| g £ 5 % 4| | 8 ~ ~ 5
2 |3 8| 3 AR A R A
g & g o o L
& 2| & K S || 8| 3|4 |88 |k B
e
Simple Plasticizera (Continued) %
12 | Di-n-butyl ta =
i-n-butyl tartrate C12H2204 202 1.094 1.444 67.7 0.5 0.7 0.3 2.4 1.50 143 =
N st 28° C. | at 26° C.
18 | Tri-n-buty! phosphate Cizllz;04P 200 | 0.078 1.424 3.4 |<0.07| 6.0 M M (>4 502
ut 20°C. [t 28° C.
14 | Monomethyl phthulute ethyl glycolate estor Cralf),0g 206 1,297 1.504 185 0.1 1.2 0.5 0.1 0.65 61 9
1nk, FPN 1 Ty ) ut 25° C. .
15 | N-Cy yl-p Ci13Hy90:NS| 253 | 1. }ﬁs [T 0.05 26 D’N—
8oli 87°C.
16 | Monoethyl phthalate ethyl glycolute ester C14H140¢ 280 | 1.186 1.498 68.OC <0.08( 1.38( 1.60| 0.18 | 0.50 83 j
) st 25° C.| at 26° C.
17 | Di(methyl CeLLogoLvR) phthalate C14H 504 282 | 1.169 1.501 53 0.85 | 3.2 0.50 | 0.10 | 0.16 61 =]
) : 8l 25°C. 2
18 | Triethyl acetylocitrate Ci4H2205 318 1.13 1.439 > 528 .
. . 8t 23°C
19 | Diisobutyl adipate C14H2604 258 | 0.067 1.428
R . : at 26°C. | at 25° C.
20 | Tributyrin C15H2604 302 1.036 1.433 8. DC
t 25° C, | at 28°
21 | Methyl CorLosoLva laurate CisH 303 258 | 0.804 ul.MO * 7.8
at 25° C. [ at 25° C. | at 25° C.
M = Miscible,

Comparison of Properties of Vinylite Reain VYNW-3 8pecimens Plasticised to
iquivalence @ '
e} % Bxtrao
5') a ] o % Loss, tion,
] F % | 4mil Film | 0088 | -
No. Name 2 g -:é.‘ < = 5 2° gﬁnt'm'l Sa Supplier
g |4 |8 [8]2 B 8z o
43 | ®s |5 (B | B 2 €3
a 5 §° Bo |2 - g g a
5 R g0 |8 = ° : 3
g9 | @7 | 2% A0 @ .| B 7 o =] Q
= R & @ P o~
- gl |23 8800 8o | g i & he 5
. E S E = |-43]5 8 g °; 2 |89 38 2 -] ig —
ae (Sa(BnfEs & £ | & (28 (xk| & | 8 (&2 E
Simple Plaslicizers (Continued) %
N o
12 | Di-n-buty! tartrate —— | Kea L]
13 | Tri-n-butyl phosphate — | cs E
14 | Monomethyl phthalats ethyl glycolate ester 55.4° 11.5 6.1| 5.9 — | Mon =
16 | N-Cyclohexyl-p-toluenesulfonamid , — | Mon )
16 | Monoethy] phthalate ethyl glycolate ester —— | Mon o
17 | Di(methyl CeLrosoLve) phthalate 46° 6.6 4.6 | 3.7 | None | OANTE é
18 | Triethyl acetylcitrate — | Pt E
19 | Diisobutyl adipate — | Cab Q
20 | Tributyrio — | TE g
21 | Methyl CeriosoLve laurate —— | Kes g

21000 p.a.i. tensile modulus at 75% elongation at 23° C. on tensile maching with constant rate of toading of 15,000 p.s.i. per mianute. ,
b Dash (—) indicates no dsta available,

° 100%, elougation, 1000 p.s.i., constant rate of loading of 810 p.s.i. per minute, Bee Reed.28

@ Por Tmy to supplier nbbreviations see page 903,

206



Tasre 15.3 (Continued) §

PRrOPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS

Volatility of
Solubility, % at 20° C. Fres Plasticiser
) mg./oq. om. /hr. g
[&] 3] [l
No. Name - h é g
= 3 £ 2 - =
E| 5| & | & 3| 2 8
5 6 .g = % a E S - - E
4 2 & 3 3 3 | & | Flx? | w® HA
B & % 32 3|=5 |5 &l B
2 2| & 2 £ e | & | 2|5 |38 |88
»
Simple Plasticizers (Continued) %
22 | Di-n-butyl phthalate C1eHa04 218 | 1.048 1.493 20.3 | Insok | 0.46 | 34 30.0 0.98‘ 148 !
at 20° C. E
23 | Di{CeirosoLve) phthalate C1aH2204 310 | 1.120 1.491 f}) 0.2 2.0 2 0.64 | 0.15 30 @
at25°C.| 318¢. =
24 | n-Butyl laurate C1eH330: 256 | 0.887 9
at 25° C.
25 | Methyl CaLLosoLve myristate CuH3403 286 | 0. goac E
at 25°
26 | Di(buty! Cararrot) formal CuHyOs | 336 | 0.97 =
27 | Tripheny! phosphate CusHuO® | 326 | 1208 | 1382 | fp. oor | m 3
_ at 60° C. | at 80° C. | 49.0° C. ¢
28 | Bis(dimethylbenzyl) ether Ci1sH220 328G | 1.008 12253 20.0
at 25° C.
29 | n-Butyl cyclobexyl phthalate CysH2¢04 304 1.078 1.2!5)08C 117.0 %
at 20° C.
30 | Mouo-n-butyl phthalate n-butyl glycolate ester C18H2¢04 336 1.103 1.2;900 64.9 | Insol. | 0.87 | 4.65 2.70 | 0.08 31
at 25° C.
31 | Tri-n-butyl citrate CysH3z207 360 1.045 1.2;430 Tosol. [<0.2 10.0 14.5 0.16 44
at 25° C.
32 | Triethylene glyool di(2-ethylbutyrate) Ci8H3406 346 | 0.995 1.340(: 11.6 0.02 1.0 0.2 24.0 0.86
at 20°

ST 35 S :
A% Gy ,,~..»$ A .W?amﬁm-.

TE TP
A- w\ ,\...,..u... Av-<~ ,\

Comparison of Properties of Vinylite Resin VYNW-5 Specimens Plasticised to
i.q vn ence ¢
(.)-; % Extrno—
) o P %, Loss, tion,
& ; F s | #mil Fum | 0888 |
No. Name gg R ,§ < :_.' é’ 23 C‘1 “:-mﬂ o Bupplier™
e 3 N 2
23 | ¥ ? g | & % gd g
o8 | Ex|Hole | 3 § g B
g B8 | g . ° ]
28 S |2k |8u | E : 4 i aQ
Kt g gﬁ P g b 3 H 118 ) =]
55" Bz |as(ks| g | [ 2 |32 |42 . 4y =
g |Ei|5egs| 8 | & | & |=B|xk| & | 8 |48 g
- . Simple Plasticizers (Continued) %
22 | Di-n-butyl phthalate . 41.4° 17.8 2.7 | 6.8 | None | Bar, CB, Har, Mon, (@)
o . \ Nev. i’m TE, ]
23 | Di(Crriosorvs) phthalate — ~J
24 | n-Butyl laurate — | AH E
25 | Methyl CeLLoSOLYE wmyristate — | AH g
26 | DiCbutyl Cansrron) formal 85.3° 10.1 15.6 | 14.5 | None | Thi .
27 | Triphenyl phosphate ’ —— | Dow, Mon, Pitt é
28 | Bis(dimethylbenayl) ether ' ‘ — | 0A i =y
29 | n-Butyl cyclohexyl phihalate 58.8 +3 | —20| 6.5 0.6| 8.8 | None | Bar Q
30 | Mono-n-butyl phthalate n-buiyl glycolate ester 53.2° | 3000 | 300 8.3 17 4.3 | None | Mon g
31 | Tri-n-butyl citrate 55.1 2800 | 300 —4 —-32 | 3.1 8.1 | 14.6 | None | Pf g
32 | Triethylene glycol di(2-ethylbutyrate) — | €CcCC

" 1000 p.s.i. teusile modulus at 75% elongation at 23° C. on tensile machine with oconstant rate of loading of 15,000 p.s.i. per minute.
® Dash (—) indicates no data available.

¢ 100%, elonsauon 1000 p.a.i., constant rate of losdmg of 810 p.s.i. per minute. See Reed.?®

* For (Ley to supplier abbreviations see page 803, §



TasLe 15.3 (Conlinued)

ProrerTiEs oF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS

016

. Volatility of
Solubility, % at 20° C. Freo Plasticiser
) mg./eq. cm./hr. g
by Y &=
No. Name .| & % &
B B g 3 3
g S g : 8| s a
=3 8 = 5] et 3 9
E o £ 5 § a [ ~ -~ N
4 2 7 | 3 |2 |wf | wS o
g 2] 3 & § |5 | 85| 5|55 &
= = & ] & 2 | B | & | 8§ | & | &
»-
Simple Plasticisers (Continued) g
33 | Butyl CeLLosoLve laurate C1gH3603 300 | 0.882 1.439 8.5 {_‘U
n'.(25° C.[at 25°C, | at 25°C, >
. . 8v.)
34 | Di-n-hexyl adipate Ci13H3404 314 | 0.933 1.439 7.8 : Z])
o ) 8t 25° C. [ at 25° C. | nt 25°C. =
36 | Di(1,3-dimethylbuty)) adipate CigH304 314 | 0.926 1.433 | 5.6¢ca Q
. at 26° C. | at 38° C. ;"
36 | Di-n-butyl schacate C1gH3404 314 | 0.938 1.23400 9.8 | Insol. | 1.6 M M 6B
at 25°C. ’
37 | Di(buty! CeLwosoLve) adipate C15H3<04¢ 346 | 0.997 1.21420 12.5 58 g
at 25° C.
38 | n-Butyl myrisiate Cygi13602 284 0.3610 74
at 25° C. ’
39 | Tri(butyl CeLLogoLvE) phosphate Cigl330;P 308 1.022 1.4340 12.2 0.08 | 6.8 |Almost miscible
ut 25° C,
40 | Cresyl diphenyl phosphate Cy1oH1170,P 340 | 1.208 1.563 39.8
. ) at 25°C. [ at 20°C. .
41 | n-Butyl bensyl phthalste Cipt2004 312 [ L1118 1.538 39.3 29
. at 28° C. | at 20° C. [ ut 28°C.
42 | Bis(dimethylbensy)) carbonate C1oH2205 208 | 1.9083 1.547 155 32
at 20° C.
M = Miscible.

A T T, I A & p:g ,;_*““ e
y'“_‘»“ 5 £ il .r!-mﬁ‘ (e m" Gk elhas il
Comparison of Properties of Vinylite Resin VYNW-5 Specimens Plasticized to
iquivalence ¢
o_; % Extrac-
Sem 3 © | SHlem | g
. ﬁg 5 a 5 4-mil Film 23° 0 z_‘ il
No. Narme ] . S = . 5 Film I Supplier™
cd |4 |8 (82 g Bz g
i3 |0 |E,E | & 53 5
B | 8 |FHo|© - g £, E
58 =3 5 ] < N 3 2]
£S5 ez |§RPYl 8 | s | S (8.8 N g
I |33 falm e (L E(EE | 8 =
M2 |RS|ER(@Ew & | & | a |SB|IR|[ B | & |a= :3
—
o
Simple Plasticizers (Continued) 4
h o
o]
33 | Buty! CeLLosoLve laurate —— | Kes -
34 | Di-n-hexyl adipate — | Kea E
35 | Di(1,3dimethylbutyl) adipate — | Har g
36 | Di-n-buty! scbacato 37.8¢ ) 7.2 0.4 | 1.8 | Noue | Har, Pitt, RH >
37 | Dibuty! Cerosorve) sdipste o 4.4¢ 18.0 | Nono | Kes, 0A 5
38 | n-Buty! myristate ' -—— | AH rxy
. —
39 | Tri(butyl CewLosorve) phosphate . 43.7¢ 1.1 14.2 | 13.5 | None | OA Q
40 | Cresy! diphenyl phosphate 72 3000 | 292 | 64 | 478 4| —15 8.1 0.9 | 14.8 | None | Mon g
41 | n-Butyl benzyl phthalate 59 2030 | 281 | 66 | 730 6| —1 9.5 | 0.6 7.8 | Nune| Mou E
42 | Bis(dimethylbenzyl) carbonate i 3000 | 284 | 63 450 21 -9 1.8 1.8 9.2 | — | OA

" 1000 p.s.i. lensile modulus at 76% elongation at 23° C. on tensile machine with constant rate of loading of 15,000 p.a.i. per minute.
b Dash (——) indicates nu data available,

¢ 1009, elongation, 1000 p.s.i., constant rate of Iu.xdmg of 810 p.s.i. per minute. Sce Reed.20

* For ?:ey to supplier abbreviations see page 803
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TasLe 16.3 (Continued)

PROPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON Atoms

216

. Volatility of
Solubility, % st 20° C. Froo Flaghcisar
) mg./eq. am./br. . -
(&} I3 ™
No Name - k HS E
X z 3 -3
3 3 i § & 2 - g
S k3 5 ¥ g E 8 i SN
4 g g 3 2l 0w | & B | w9 |« MW
= | £ % £ § (B (2|55 |a8|sus 3
& = & & S G 3 ] g | 52 | 8=
.
Simple Plasticisers (Continued) g
. !
43 | Methyl pentachlorostearate Ci9H3304Cly | 471 1.204 t1240970 075.0 . . 7 E
: &
44 | Methy!l ricinoleate C19H3005 312 | 0.928 | 1.462 |
at 25°C. | at 25°C. =
45 | Methyl CxrrosoLve palmitate C19H350: 314 82%910 E
A
46 | Methyl hydroxystearate CipH3a403 314 4§‘PC B
47 | Diphenyl phthalate CaoH1404 818 | 1.28 1.572 fp. o.006( 10 = -
solid |at74°C.| 69°C. : o
48 | Dicyclohexyl phthalate ) CyoHa604 330 | 1.23 lfi.é).a ) =z
49 | 2-Ethylhexy! diphonyl phosphate ' CaoHa10uP | 362 | 1093 bg} L 21,0 “
” a ) .
50 | Di-n-bexyl phthalate C3z0H3004 834 1,007 ‘l;zag'lc 20.5 Insol. | 0.24 [}
Bl .
51 | Di(2-ethylbutyl) phthalate . CaoH 3004 334 1.016 zl'z‘ogsc 56 [nsol. |<0.08 M M | 0.20 65
* R . . , -
82 | Di(1,3-di Ibutyl) phtbalate CaoH340. 334 | 0.995 | 1.480 | 28.8ca. > 180 -
i(13-dimethylbutyl) p 20H 3004 a2 | et | . ' -
M = Miscible,

Comparison of Properties of Vmﬁqle Rann VYNW-J Specimens Plostioized to
= % Extrao-
oi 3] : tion
5 . Loss, . .
ﬁg g i s lzgilﬁ?.im 10 days, : :
No Name a= I - T I £ 3 %il:'m’l S, Bupplier ™
s g . Sw g o E B g
o4 ] g | R g
, 8 £ Ho g |« g g g
32 | @8 |5 (R c| e & Q
== I ] Bt § |3 |5 Eo e .
LN FAE SRR B R IPRT
B |= 53173 B a | = SR | B 2 |
Simple Plasticizers (Continued) 'z
T . (=3
43 | Methyl pentachlorastearate i _|a9d |2000 (338 | 64| 00| —8| 10 0.2 | 0.2 17.1 | None | Hooke oA
44 | Methy! ricinoleate ) ) . . — | Bax E
45 | Methyl CeLLosoLVE palmitate ) : : | — | AH Cp
46 | Methyl hydroxystearate ' {— | Bak -8
47 | Dipheny! phtbalate : . ' — | Mon -
48 | Dioyolobexy! phthalate ad* | 3000 | 200 +8[-2] 10 0 | 4.5 None | ar, 08 § .
49 | 2-Etbylhexy! dipheoyl phosphate 60 2580 [ 260 |64 | 840 | — 3| -28| 1.8 0.2 | 14.8 | None | Mon CooEe
50 | Di-n-hexyl phthalate 57 |2720| 203 |es) s70| —8| —s1| a.8[ 16| o |18.5|Naene | cocC, TE e
51 | Dit2-ethylbutyl) phtbalate 45.3° 0 0.2 8.4 |Nowe|TE . g o
52 | Di(13<dimethylbutyl) phibalate —— | Har - . R

: 1000 p.ai. tenmle modulus at 75% elongation at 23° C. on tensile machine with constant rate of loading of 15,000 p.s.i. per minute. . : co-
Dash (—) indicates no data available. ’ o

© 100% elongation, 1000 p.s.i., constant rate of loading of 810 ps.i. per minute. flee Roed 88

d Mixture of 1 part plustwuer to 2 parts FLexoL plasticiser DOP,

* Mixture of 0.9 part plasticiser to f" t FuexoL plasticiser DOP

' For key to supplier abbreviations see page 803.
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TasLe 15.3 (Continued)

PkoPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON AToMS

Volatility of
Bolubility, % at 20° C. Froe Plasticioer
mg./eq. em./br. - g
S s =
No. Name "é, 8. & - %
3
. E H
. E i ¢ & Q
4 3 » & g T -~ -~ g
'g g ng 3 '8 s 3 8 —5 h? ﬁq?
g c g £ g Bl s |28 |88 | g
£ 2| & & £ | s | g | 8|58 |8 |82
b
Simple Plasticizers (Continued) 5
g
53 | Di(buty! CerLosoLve) phthalate C3oHgp06 860 | 1.083 tl.zggac 42.0 | Insol. [ 0.63 [ 2.80 | 6.50 | 0.06 |~ 24 =
al .
54 | Di{Carprrov) phthalate Cs0H3003 398 | 1.150 l.lgﬂzc 82.0 | Insol. | 2.80 | 0.09 | 0.20 | 0.08 18 E
at 25° . o3
55 | Tri-n-butyl acetylcitrate Caolt303 | 402 | 1.048 1.441 61 9
at 25° C. | at 26° C.
56 | n-Butyl palmitate Cqol14003 313 ?22950 . §
: o 3 : .
57 | Tricresyl phosphate CqiHy 0P 868 | 1.168 Ll'zf)b‘JC 120.0 |.Insol. | 0.87 | 8.8 2.0 0.01 7. d
8 3 o
58 | n-Butyl bensyl sebacate Ca1H330. 348 | 1.004 1.479 | 8.6¢ca -
TR ey e e o4, 26° C. | 84.38° C. =z
50 | Methyl acetylricinoleate Ca1Hygs04 ass | 0,936 ‘123.260 3.1
8 3 . . .
60 | Methyl CeLLoSOLYR oleate Cg1Ho03 341 | 0.902 tlézéac 10.2 . : 0.12 29
o 3
81 | Di{2-ethylbutyl) aselate Ce1H 04 857 | 0.930 tl.zgﬁzc 11.4 43
. 8 .,
62 | Propylene glycol monoricinoleate Cg1Ha004 357 ?'2955"0() ‘
a
Methyl CeLLoso stearate Cq1H¢30, 843 | 0.877 1,443 8.8 30
& byl Ce e niat at 25° C. | at 25° C. | at 26° C.

Comparison of Properties of V'mﬂlq Resin VBYNW-b_ Specimens Plnsuoued to
uivalence
§3 - . % Extrao
o & ol p 9%, Logs, ion,
_ ] : 9 #mil Film | 100058 | .
No. Name :% . é E 3 g 23 g‘h:-mﬂ O Bupplier ™
: : ¥ s B
i 5|8 I3 | & £ gd g
8 |35 |5 E | = § | 5§ B
b A I AT -
N la 3 éiﬁ : 3 '
gﬁ dd|8xi8:| B |2 | & o8 |2k |8 | 8 (§§ ‘
. =
Simpls Plagicizers (Continued) g
53 | Di(butyl CuvrosoLve) phtbalate : .80 : 2.1 4.8 | 11.4 | None [ 0A g
54 | Di(CarprroL) phthalate ‘ .40 2.0 10.1 | 9.9 | None| OA =)
55 | Tri-n-butyl acetylcitrate . — | Pt E
56 | n-Butyl palmitate | — | AR Eg
57 | Tricresyl phosphate : 5 2880 | 274 |88 | 580 | + 5| —38] 01 0.7 |' 6.1 | Noue| Cal, Mon, OA, Pitt o,
58 | n-Butyl bensyl sebacate . ~— | Har 5
59 | Methy! acetylricinoleate 47.8° 8.8 9.6 | 11.0 | — | Bak E
80 | Methyl CeLLosOLYR oleate 30.5¢%/ 3.8 ) 3.0 | 10.3 | — | AH, Kos, OA ")
61 | Di(2-ethylbutyl) aselate 4.5 2800 | 200 —~40 | 8.3 1.0 | 18.0 | Noue | Em
62 | Propylene glycol monoricinolente . ~—— | Bak
63 | Methyl CoLLosoLvs stearats ' — | AH, Kes ’

8 1000 p.s.i. tensile medulus at 756%:elongation at 23° C. on teasile hine with constant rate of loading of 15,000 p.a.L per minute,
b Dash (——) indicates no data available. . ’

¢ 100% el tion, 1000 p.s.i., tant rate of loading of 810 p.a.L. per minute. See Reed.?8

/ Mixture of 0.63 part %lasticjlqr to 1 part tricresyl phosphate,

® Por key to supplier abbreviations see page 903,
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TasLE 15.3 (Continued)

ProrerTIES OF COMMERCIALLY AVAILABLE PLAsTiclzERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS'

916

. Volatility of
Bolubility, % st 20° C. Froo Plasticiacr
. - mg./sq. om, /br, g
) © o £~
No. Name - R & g
3| £ i ® 8| = =a
B 8 = & 3
S £ 5 gq -~ ~
IR RR LR AL AT
. I o
= 2| @ g |28 |5 |5 ||k 8
Simpls Platicizers (Continued) %
64 | n-Butyl ricinoleate Cs3H 4205 365 ;
65 | Di(1,3-dimethylbutyl) sebacate C32H 304 871 0.011 1.430 0.2 ca.
at 25° C. | at 38° C.
66 | Di(2-ethylbexyl) adipate Caall4204 371 ] 0.927 |- "12:)170 18.7 | Imsol | 0.12 41 g
67 | Diisodotyl adipate Ca3H 4304 371 | 0.928 “1.2;480' 17.7 - 88 9
¢t 25° C. N
68 | Dicapryl adipate | CuHiOf | 871 | 0.016 |“1.440" | 83 cn &
' at 256°C. | at 88°C . :i
69 | Diethylene glyco! dipelargonate Cz3H 4205 387 | 0.963 32:)370 8
a .
70 | Di(butyl CeLLosoLvE) sebacate CagH 206 403 | 0,970 i -0.04 . z
71 | Triethylene glycol di(2-ethyl hexanoate) CagH30¢ 403 | 0.968 1.23440 16.1 | Insol | 0.4 M | M 0.18 50_. o
. at 20° . ’ i .
72 | Triethylene glycol dicaprylate Cs2H 306 (40(; 0.973
av.
78 | Di(butyl CansiroL) adipate CaeH30 435 | 1.02 18
(boty ) odipa T at 16° C. . .
74 | n-Buty) stearate CgaH 403 341 | 0.858 1.444 . 7.9 X 59
, . 8t 20° C. | at 26°C.
M = Miscible,

Comparison of Properties of Vin hbe vl:lt:::?“V}'NW-b Bpecimens Plasticized to

oi 5 S | % Los, %E:':fw

48 ég 2 g & g el %

§§ 28 5015, € 32| -8

e RERIERE T T e £

E? CEREYE - & =8 |xk|E |3 5 ' g

Simple Plasticizers (Continued) ’ %
64 1'|—Butyl ricinoleate . - ‘ . | — Des s %
85 | Di(1,3-dimethylbutyl) sebacate ' —— | Har e
66 | Di(2-ethylhexyl) adipate 61 2730 | 318 | 67 | 600 | —15 | —83 | 3.5 12.2 | 2.2 | 21.0 | Nome cti(cg (()}dr MWi, E
67 | Diisodety! adipate —— | Kes, MWi, OA, Pits, :
88 | Dicapryl adipate : © || ROA Har Gab E
69 | Diethylene glycol dipelargonate 51.3 | 2800 | 330 —15| —48 | 6.9 6.0 | 22.0 | Yes | Em ’ %
70| Di(butyl CeLLosoLvs) sehacate ’ ‘ — | Dee
71 | Triethylene glycol di(2-cthylhexanoate) 59 2680 | 300 | 60 | 800 [ —17 | —56 | 4.7 | 12.4| 2.0 | 23.8 | None | CCCC E
72 | Triethylene glycol dicaprylate ‘ — | RCA, Drew g .
78 | Di(butyl CasaitoL) adipate 1 _ — | Thi _ g
‘74 | n-Butyl stearats ] —_ OSO.QH' Hér. Kes, -

9 1000 p.s.i. tensile modulus at 76% elongation at 23° C. on tensile hine with constant rate of loading of 13,000 p.s.i. per minute.
5 Dash (——) indicates no data available. - . -
™ For koy to suppl_xer abbreviations see page 003
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TasLE 15.3 (Continued)

(-}
ProrERTIES 0F COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER oF CARBON ATOMS &
Volatility of
Solubility, % at 20° C. Froe Plasticiser
. mg./sq. em, /hr,
S S
No. Nawe - h_ R g
t E E g i 3 =] %
F S 2 - B 3 ‘~ ~ H
4 2 : =B - N B wS | S §
E AR IR
B = 15 S G} E G} NS Pyl . g
Simple Plasticizers (Continued) T
75 | n-Butyl oleate ' To: PN 330 | 0.864 | 1.449 7. 5
at 25° C. | at 25° C. | at 25° C. g
76 | Tetrahydrofurfuryl oleate C33Ha20; 360 | 0.925 tl.zzg% 17.8 =
a .
77 | Methyl CaLLOBOLYE acetylricinoleate CasHe20s [ 300 | 0.858 tl.zaéﬁc 42.1 |Insok | 0.6 | M M 12 c“;
. ol . . ‘
78 | o-Xenyl diphenyl phosphate Ceg4H 9040 402 | 1.233 020109%‘? tal?‘agﬂc Insol | 0.35 | 2.22] 0.3 0.008 20 :3
al al
79 | Dibensyl sebacate Cz¢H3004 82 1. 058 1.520 13.0 as. E
at 30°C. | at 30°C. [ at 38° C. BN
80 | Di(2-ethylhexyl) phthalate C24H350¢ 390 | 0.986 | 1.486 81.0 | Insol. | 0.20 | M M | 002 # g
at 20°C | =
81 | Diisodoty) phbalate C2¢H1504 390 | 0.987 1,233% 83.0 ' LI
at 20° C. . -
82 | Dicupryl phthalate C3¢H3304 300 | 0.086 "124(1)290 66.7 23
&l .
83 | Di(2-ethyihexyl) tetrahydrophthalate CaaH4304 395 | 0.960 tl.z.(:)g% 3.0 | Insol | 0.26 80
a .
84 | Tetra-n-butyl thiodisuccinate Ca4H (2048 401 1.084 lééﬁ‘lc 63.6 Insol | 0.22 [}
. at 20° C.
R | Di(2-sthylhexyl) hexabydrophthalate CaHuiOy 307 | 0.956 1.2301(4 36.9 , .37
at 20° C. ) .
86 | n-Butyl acstylricinoleate . C3¢HeO¢ 307 | 0.920 1.456 35.3 . 30
at 26° C
M = Miscible,

" Gomparison of Properties of Vinylite Resin VYNW-5 Specimens Plasticised to
C A e mwlsnoa‘,‘""-"' T EARDIF SIS
el % Extrao-
. © i 5 tion
s . & % Losa, : .
&g a 4 s | 4milFim | 00 | -
No. Name L] g ; g 5 Flo ™ | Ca Bupplier®
od ] N : Sx c
<3 g’o' g B | ® i S '
2 |Eg P93 | = g &8 g
go mﬁ 88 8. [ =1 - . o
22 |es 2R B | o | S [E.|8, < L8
L A R4 £ g
B |fdlEnlEs| & (| & |sk|xk| & |38 (&2 &
Simple Plasticizers (Continued) ) ,:.g.
S
75 | n-Butyl oleate : —— | AH, Kes o
76 | Tetrahydrofurfuryl oleate . 589 2500 [ 207 |67 | 650 | — 8| —~34 | 0.8 0.3 | 17.2 | None AH,‘Em, Pitt =
77 | Methyl CeLLoBOLVE acetylricinoleate 60.8°¢ 2.4 1.3 | 14.5 | None | Bak, Dee E ,
78 | o-Xenyl diphenyl phosphate ) —— | Dow ol
79 | Dibensyl sebscate 5.3 . 0.1 0.8 | 11.8 | None | Har B
80 | Di(2-ethylhexyl) phthalate 61 2360 | 253 (67| 700 (-3 | —~31] 0.7] 6.1| O 16.5 | None | Bar, CCCC, Har >
Mon, MWI. OA, .
- ) . Pitt, TE, DA,Gdr .
8t | Diisodctyl phthalate 56 2700 | 300 —1|-z None Bnr.Adelg. Har, MW,
’ , Pitt,
82 | Dicapryl phthalate 04 2500 | 270 - 58] -3 0.6 0 33.8 | None | RH, Har ' g
83 | Di(2-etbylhexyl) tetrahydrophthalate 66 2500 | 320 | 88 | 560 | —13 | —37 | 4.1 | 11.5 | 0.3 | 21.8 | Nome | CCCC . 5
84 | Tetra-n-butyl thiodisuccinate 64 3200 (318 |62 | 760 | ~ 2| ~22] O 2.5 | 0.8 ]18.2 | None | CCCC g
85 | Di(2-othylhexyl) hezahydrophthalate 8 2580 [ 300 | 88 | 750 | —10 | ~34 9.7| 0 |25.4 | None | COCC J
86 | n-Butyl acetylricinoleats 55.4°¢ : - ' Yes | Bak:

4 1000 p.a.i. tensile inodulus at 759 el tion at 23° C. on tensile machine with constant rate of loading ol 15,000 p.a.i. per minute,
b Dash (——) indicates no data available, i i
¢ 1009, elongation, 1000 p.s.i., constant rate of loading of 810 p.s.i. per minute. Bee Reed.28
Mixture of 1 part plasticiter to 2 parts FLexoL plasticizer DOP,
™ For key to supplier abbreviationa see page 803,
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‘ TaBLE 15.3 (Continued)

8
ProrERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ArTOoM8 &
Volatility of
Bolubility, % st 30° C. Free Plasticiser
. mg./sq. cm. /br.
[}
L&
g o)
No. Name - i_. § - =
§] £ | 4 4 3| a &
B g 4 g g .| - |
© £ 5 5 C] ~ - =3
R B 2|y E mS | w8 g
g I3 B3 g |88 |&E B
= = @ & A B a2 pryal <" g
Simplo Plasticizora (Continued) %
V [ 0 883 | 0.885 | 1.454 8.8 *
87 | Butyl CLLosoLvE oleate ﬂ‘H‘QO] s Btlzizac- ot fg“ﬂc ’g ‘
i i CyH 398 | 0.014 . .
8 | Dinonyi adipate e 8t 25° C. | at. 26° C. | at 35° C. :
89 | n-Octyl n-decyl adipate (mixture) C24H 4404 308 [ 0.920 1;4.':0 5.4
(est. (av.) at 20°C,
80 | Polyethylene glycol di(2-ethylhexanoate) C24H 4407 447 | 0.989 “1.23270 25.1 | Tnsol | 1.4 44 ‘ g
91 | Butyl CerLosoLvn stearate Ca4Hy50y 885 | 0.882 “lézt% 13.3 _ 26 DN>
92 | Tri(2-ethylhexyl) phosphate ‘ CaH5 O | 435 | 0.926 m.l'z?)gac 141 |Tosol | 1.4 | M M 88, g
93 | Di(2-ethylbexyl) nzelate CasHas04 413 | 0.918 “l.zggoc 20 20 >
94 | n-Octyl n-decyl phthalate (mixture} : CaeH420¢ 418 | 0.875 l.4§4 72 8 o
(est. (av.) at 20° C.
95 | Isodetyl n-octyl n-decyl phthalate (mixture) Czd({eg N (418) 0.978 Ml.zagsc 42.9
3 Bv. .
96 | Di(2-ethylhexyl) sebacate CseH 5004 427 | o.012 “1.26910 19.9 12
i ’ 0 427 0.017 | 1447 | 204 ‘
97 | Diisobetyl sebacate CaeH 5004 7 nt125°C. “{-3205' L
i 421 | 0.807 444 .0 ca.
98 (. Dicapryl sebacate CaeHg004 ot | e
. .

M = Miscible,

P ey
Al
i,
Pt _’)l
, "y

B Gomparison o Propertin of Vinylite Resin VYNWS Bpecimeas Plasticised to -
ilquivalenoe“ . ) T
o.-‘i . %a.:xtmo-
N , on
. * ;' e %o J”ﬂn‘ 10 d.n)"u.
Nu, Name 3§ ,g < ‘: 5 4-mil Fil 23°Q: dmil | - Bupplier ™ ;
i |4 g 5 Film §° . Bupplier ] _
if |4, h £ el :
e © |8 )] s o]
5 | by [Ho g | g 7
g o o 3 's .
o B I fafé] = -
8d | <3 ggi S8 s (S e B, Nl Q )
Fe N FIECIECIE R A BE 3 ESI I N B
AR (SR |Bejdu| & | S| & |2k (xk| £ | 2 | &8 : S '
Simpls Plasticizers (Continued) %
87 | Butyl CerLiosoLve oleate ‘ Kes v ' %
88 [ Dinonyi adipate ‘Pitt "i
89 | n-Octyl n-decyl adipate (mixture) ) 53 2550 1 295 | 78 | 1050 | — 7 | —54 8.8 | 0.3 23.5 | Nons He;c 0A ' C;;
90 | Polyethylene glycol di(Z-et.thhgxnnpaw) L ) 62 2600 (308 [ 70| 750 | —12 [ —44 | 2.8) 8.8 3.0 19.4 Nons | CCCC é
91 | Butyl CeLLosoLvE stearnte . ' — | AH, Keu 0A >
92 | Tri(2-ethylhexyl) phosphate 59 2040 (300 | 66 | 980 | —16 | —87 | 3.2 | 6.8 6.6 24.8 | Nons | CCCO ‘ g '
83 | Di(2-ethylhexyl) aselate 57 2590 (334 | 66 | 750 | —17 | —56 [ 0.5 0.4 22.5 [ Nons | Eun - - ':J
94 [ 5-Octyl n-decyl phthalate (mixture) 62 2040 | 318 (64 | o40 | — 8| —88 | 0.2 0.3 | 21.8.| None | Hero T
95 | Isodctyl n-octyl n-deoyl phthelate (mixture) 67 2720 ) 334 [ 66 | 470 | —12 | —39 3.9 0 22. 4 .N'ona Hero g
96 | Di(2-ethythexyl) sebacate ) (1] 2420 | 203 | 67 | 1700 | —19 | —56 [ 0.08 4.8| 0.3 ]30.2 | None | Dee, Har, MWi, RH . g
97 | Diisobetyl sebacate —— | Har, i’itt MWi
98 | Dicapryl sebacate —— | Har o

“ 1000 p.s.i. tensile modulus at 75% elongation at 23° C, i hi i ; ing o : :
b Dash (e indicates vo dats o v:ilablf‘ on tosils machine with constant rate of loading of 15,000 p.s.i. per minuta.
"™ For key to supplier nbbreviations see page 803.

136



TasLr 15.3 (Continued)

Prorewries oF COMMERCIALLY AvVAILABLE PLAsTICIzERS ARRANGED IN ORDER OF ASCENDING NumBkR oF CARBON AToms §

VUlli’Lli|iL¥ of
o ol
Solubility, % at 20° C. Fros Plasticisor
mg./8q. e /hr.
] 9]
5 2 -
No. Name —5 : . ; ‘;
O I I B |2 &
s | & g - . 2|8 - - A
'g 'g 1 g E § E .E g o = 8
EoJE Sl E LT lE a8 8s 8 &
& = & o & 8 | B g4 | & | 82 | &S E
Simple Plasticizers (Continued) o
4
12
89 | 2-Ethylhexanoie ncid diester of N,N-bis(2-hydroxyethyl)-2-ethylhexan- | CoyHgzOsN 484 | 0.956 Mlé&?BC 139.2 | Imsol. | 0.5 w]
‘l.unide CaoHasOuP 495 . tp. 0.0, g
100 | Tri(p-dert-butylphenyl) phosphate a0H5g 95:%9.5 :L:
’ w
101 | Glycery! triricinoleate : Cﬁ1Hm;0§ 933 nl?.'.gégc atli',gyc. . . g
102 | Glyceryt tri{acetylricinoleate) Cosll;10012 | 1060 | ©0.964 Mlégg% E
5
Resinous Plasticizers 6.
- ] 1
- 0. M M 2.50 146 o
103 | Arocror 1242, chlorinated bipheayl 1.378- | 1.827 Insol |<0.1 { o
1 3880 12((3)290
at 25°C. | at 20° C. : _
1.0 .
104 | Fuexow plasticizer R-2H, polyester 1,055 ntléa‘g% . ca. 20,000| Insol. a
. 1.459 306
105 | G.E. 2567, polyester N 1.028 ol 20;20‘ o ‘ l
’ 1.492
108 | Q.E. 2559, polyester ) I.QBO atoR, . o
itri 0.984
107 | Paracrin C, nitrile rubber ) . . 300, 000 . ) 0.2
108 | Panarrnx (3-25, polyester ] . 8(6?00 1.06 ot 232% ] . ‘

M = Miscible.

' Comparison of Properties of Vinylite Resin VYNW-5 Bpociasis Plasticised (o
parieon , .,,Vlnﬁqm feacns | 3 Bpocimer
= :
: % Extroo-
o4 4 | lew | ton
R : Rt 1 . . .
No. Name ;é g <t Q, g 4-mil Fil R0, 4mil | Bupplier™ -
> g - o Nm - .
sd B |E | : B 8x
-3 o] g R :
a by ﬁ . g
8 | 5 |Fo 3 § 5
§E | @R |40 |3 E ;
24 |su|dklRS 8 5 | S 1. | B, o =
3 |33 332k 1M IEHEE s &
& |&d |BrlEs « | & =Bk & |8 |42 Q
.
Sinple Plasticizers (Continued) 5 .
-4
99 %Ethyl!:fmoio acid diester of N,N-bis(2-hydroxyethyl)-2-ethylhex- | 04 2730 | 327 (63| 680 | — 8| —23 | 0.4 1.7 1.1 | 11.0 | None | CCCO % .
aSnamide .o d
100 | Tri(p-tert-butylphenyl) phosphate — | Dow (o)
=
101 | Glycery! triricinoleate —— | Bak g
102 | Glyceryl tri(acetylricinoleate) 68.6¢¢ 1.4 2.5 [ 9.5 | Nooe | Bak g
Resinous Plasticizers =
103 | Arocror 1242, chlorinated biphenyl .| s6.2% 4.5 0.6 | 0.6 | Nono{ Mon g
=)
ot
104 | Fuexow plasticizer R-2H, polyester : 90 3080 | 360 (67 | 40| 42 | -10] 0 1] 0 2.4 | None | CCCO (o]
106 | Q.E. 2557, polyester . 72 2730 1310 1 63| 880 ) —2) ~18) 0.9 8.5 3.1/ 17.0 Yul;ly [0} ] g
N slight
108 | G.E. 2659, polyester 90°* 2110 | 215 | 72 | 740 6] —06) 06 23| 27| 1.1 Yery GE B;
. ight. .
107 | Panacrit C, vitrile rubber 106 2600 | 410 + 7| -84 0.5 0.2 0.6 ?\lgulo Nau
108 | Panarrex (3-28, polyester 82 2000 1310 |60 | 480 | ~ 1| =26 | 0.2 1.0 | 0.6 | None | RH -

21000 p.a.i. tensile modulus at 759 elongation at 23° C. on tensile hine with tant rate of loading of 15,000 p.a.i. per minute.
® Dash (—) indicates no data available,
€ 100% elongation, 1000 p.s.i., constant rate of loading of 810 p.e.i. per minute. Soo Reed.28
€ Mixture of 0.9 part plasticizer to 1 part tricresyl phosphate,
Only composition tested, does not yield standard elongation,
$ Highest piasticizer content tested. Elongation at 1000 p.ai, = 04%.
*» For key to supplier abbreviations see page 903,
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TasLe 15.3 (Continued)

l TOMS: §
PropERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN OnrbER OF ASCENDING NUMBER OF CARBON A >

FrVoh;)l.lilit.y of .
iy o ticiser
Bolubility, % 8t 20°C. . i Alr,
mg./sq. om./hr,
&} S ) .
No. Name - E_ ] E
2| 5| & | ¢ z | a
AR EERE: Ik -
s |4l g | 5| 5| 8|22 8|8 &
E | E] % BlE | 2| 5|4 |3k |es
(4 ) @ b A -3 A ae | B2
Resinous Plasticisers (Continued) I %
10| 0.0
109 | ParapLex G-40, polycster 0‘&’)0 1.156 Ml.zt]ZZC ; 260, 000 ) ’U
110 | ParapLex G-50, polyester 2;“00 1.084 ntl;.’.t)ZOC . 3000 . E
2 .402 431 .
111 | PrasroLgir 8720, polyester . %‘;0 1.043 “1209 . &
and
Hydrocarbon-Type Plasticisers ] E
5
112 | Dow 276-Y2, polymolecular product derived from a-methylatyrene 1.021 ut,l 21(5)§ZC s . g
. . . . 112.8 -
113 | HB 40, partialiy hydrogenated mixture of isomeric terphenyls ' 1,007 “1 ngOC ( . 2
114 | Kenriex L, hydrocarbon resin made by reaction of formaldebyde -I- di- 1, ‘?tl —iE'C. e
methylaaphthalenes Bac.
i ivati ' 2 . 1.597 23,500
115 | Neviuac 10° (PHO), & hydrmdyl phenol derivative (alv(.)) "‘117 {37‘5% i C. | snsec.,
at 16.6°
.500 65
116 | Naviox : w0108 l(nbv?) to 110
' at  |at26°C.|at 26°C.
X 61 151.6 : .
117 | PanavLex BN-1, alkylated aromatic hydracarbon mixture 0.956 ntl'z?)" s . . ’ ‘
118 | Bovarow C, alkylated aromatic hydrocarbon mixture 1.038 105

TS FYAN . A N S = i N
Comparison of Properties of Vinylite Resiu VYNW-5 Specimens Plasticized to
Equimlanm a :
+d %, Extroo-
P E ° 1\ % 10 a0y
8 : s | #milFim |, M0d8m | .
No. o Name :§ .§ < % g 28 %1 4-mil S, Bupplier ®
wd |4 < ] m -3
§l4.|8 : E %
=3 g0 | 8 g & E:‘E
28 | |HS(E | 3 ] :
59 [#R] (2|5, 8 & 44
EE‘ Teg sg; =] . g g ] =
& : oo o . ; o
S |82 |daltn| g | S| 2 |80 |20) & 3 B
e |SA|SwlE3 & | & | & (28|22 B | 8 (&2 g
Resinous Plasticizers (Conbinued) E
109 | Paparrex G40, polyester ) 077 2780 | 310 | 69 | 760 1| —-16| 0.3 1.0 | 5.2 |Blight| RH 8
110 | Panarrex G-50, polyester 15 2630 | 320 | 62 | 080 0| —18] 0.2 1.3 | 6.5 | None | RH g
111 | Prasronein 9720, polycater 69 2850 (312 | 66| 900 ( — 7| —23| 03| 1.8 1.0| 14 None i
-
b
Hydrocarbon-Type Plasticisers E
112 | Dow 276-V2, polymoleoular product derived from a-methylstyrene 74k 2420 (3156 (63| 650 | — 8 | —24 | 1.4 ‘ 0.6 | 22.6 | None | Dow %
113 | HB 40, partiully hydrogenated mixture of isomeric terphenyls 629 2800 | 208 | 66| 040 | —~ 1| —23 | 8.4 0.5 | 16.5 | Noue | Mon
114 | Kpnrugx L, hydrocarbon resin wnde by reaction of formuldshyde -4+ — | Ken
dimethylnaphthnlenes
115 | Namviwac 10° (PHO), a bydrindyl phenol derivative 50.32 4 13.3 0.1 0.1 | None | Nev g
116 | NsvinoL - None'| Nev g
117 | PanarLkx BN-1, alkylated aromatie hydrocarbon mixture g3 d 2800 | 310 | 68 | 920 3| =21 6.1 1.3 | 16.8 | Noue | Pan
118 | SovaLom C, alkylaled aromatic hydrocarbon mixture 61.4¢ | 3100 | 280 + 4| —16( 11.5 L7( 8.0 | None | 8Y
8 1000 p.s.i. tensile modulus at 75% elongation at 23° C, on tensile machine with constant rate of loadiug of 15,000 p.s.i. per minute, ’
b Dash (~—) indicates no data available. . . . ' . .
€ 1009, elongation, 1000 p.s.i., constant rate of loading of B10 p.s.i, per minute. See Reed,20 . . . §
Mixture of 1 part plasticiser to 2 parte FLexoL plasticizer DOP, .k Mixtare of 1 part plasticizer to 3 parte Frexou plaaticizer DOP.
* Only composition tested, doea not yield standard elongation, Mixture of 0.85 part plasticizer to 1 part Frexou plasticizer DOP,

 Mixture of 1 part plasticizer to | part FuxoL plasticizer DOP. ™ For key to supplier abbreviations see page 903.



TavLe 15.3 (Conlinued)

Prorer1iEs OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF C.mBON AToMs §

Volatility of
Bolubility, % at 20° C. Free Placticisee
: mg./sq. om./hr.
o G -
No. Name P 8 & =
) 5 o] P B
. = 5 @ - o
o '; ‘5 . 8 -E
E 5 < g 3 3
é <} £ o) k] a g = 3 a
3 i g g g K 3 & E MO | S g
2 = . 8 3
E 2| & | A g | 2| 8| a|d|R8 | L8 2
Miscellaneous Plaaticizers ;:Z>
]
119 | Arnest TOD, mixture of oleio, linoleie, and cyclic nitriles ca. 0.910 30.2 -
562 | o013 | 140 £
120 | n-Butyl acetyl polyrieinoleate, PG16 b ntlkll');‘c. acl'zg;&C. - , a
121 | Chlorinated paraffin 40 . s | 3%, . d
122 | Fuexow plasticizer B-400, polypropylene glycol mouno-n-butyl ether 0.9095 ut.l 2:]290 152 0.1 3.3 oa, 8
G ici i 1.031 1.483
123 | Glyceryl polyricinoleate, No. 15 oil "'623130 ntl%;gl . E
i . 832 .4 B
124 | Hansiex 500, monomerio cater type e, g
126 | HencorLux 000, a pontacrythrito) ester - (ﬁl?) 1.008 u;‘k?)ésc. 4@.3 z
126 | Onoverx Q-10, ovtyl fatty-phthalio acid esters 0.952 n‘l 2;250 41
|y .0
127 | Pauariox U-00, high-molooulur-wolght outor 1‘6'6'0 0.004 r".l lt)Z;G 6::2100 0
y lastici } i i i 1.12¢ 1,47 6.4 os.
128 | Plasticizer D-520, chlorinated aliphstic produot 1 ataals, [ Sace
13.69"70.
120 | Polyethylene glycol dilaurate . Bf-l'zg;la o o
130 | SanTicizer 180 . s
131 | Brariex KA, monomerie ester type

Comparison of Properties of Vinylite Resin VYNW-5 Spécimena Plasticised to
f}quivnlenca e )
= % Lxtrao-
Oi ; [} tion
. 2 § § % Loss, y
kg R ] s | 4milFim |00 |
No. Name 5= g |« : El il N Bupplier ™.
se g B |E ]9 3 Film 5%
48 |8 |4 (3| & g i3
ﬂ-s, o |Bo|e - g 5
. B NE] a 3] . ] g g
35 |Sa|8RRS 8 | o |5 (8. ]8. ] . «H &
S | G2 |faizR g | 9| 3 |F9|2) 8 S &
=2 |&d|EwEs| & | J | & (=B |3k & | B |48 53
Miscollanoous Plasticizers g
‘2
119 | Arnext TOD, mixture of oleic, linoleio, and cyelio nitriles 52.8 2000 | 200 —44 | 1.7 0.7 | 14.8 | Nuno | Arm o
120 | n-Bulyl acetyl polyricinoleate, PG16 Incomputible at 65.3 p.h.r. A —— | Bak :
121 | Chlorinated paraffin 40 08¢ 2820 | 435 | 07 900 | — 5| —28 1.0 0 20 None Hn}!lo. Eia, Here, ;
: 00l
122 | Fuexou plasticizer B-400, polypropylenc glycol mono-n-butyl ether . — | CCCC E
123 | Glyceryl polyricinoleate, No. 15 oil — | Bak 7]
124 | HarrLex 500, monomeric ester type 63 2400 | 319 | 67 | 980 [ —10 | —81 | 1.1 0.4 | 23.0 | None | Har [t
125 | HercorLex 600, a pentaerythritol ester | 88 2010 | 327 (66| 900 | —- 2| ~28( O 1.1 12.8 | None | Here ' 5
126 | Ouorrx Q-10, octyl fatty-phthalio acid esters — o &
127 | Pararrex G-60, high-moleculor-weight ester 69 2800 | 317 | 67 | 880 | — 2| —21( 0.2 (. 0.4 | 11.1 | None | RH g ‘
128 | Plasticiser DP-520, chlorinated aliphatic product ’ — | Drew g
120 | Polyethylene glyool dilaurate ' l — | Gly
130 | Banticuzer 180 3 2670 | 308 | 67 | 430 | — 2| ~17 2.7 1.3 | 12.2 | None | Men
131 | Brarex KA, monomcric ester type — | Dee

9 1000 p.s.i. tensile modulus at 75% elongation at 23° C. ou tensile machino with constant rate of loadiug of 15,000 p.a.i. per minute,
% Dush (—) indicates no data availnble. X

¢ Mixture of 0.9 part plasticizer to 1 part FLexoL plasticizer DOP,

™ For key to supplier abbreviations see page 103,
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SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 6

11.

12.

13.

14.

15.

c¢) Will product scrap be recycled to the mills? If so, will VOC
be emitted by the scrap?

No, and as such no VOC will be emitted by the scrap.

Are the flow rates listed in the application from points 4 and 5
correct?

Yes, each emission point has two (2) fans and the duct velgcity

in each is 800 fpm. Given the area of each duct (1.76 ft.”), the
flow would equate to 1415 ACFM. In the original application the
velocities in the ducts were incorrectly shown in feet per second.
Those numbers were actually in feet per minute. Please excuse the
typographical error.

What will be the percent of the lower explosive limit (LEL) at
peak solvent evaporation rates for each exhaust stream?

The new ventilation system will be designed around peak solvent
evaporation rates of 40%Z of the lower explosive limit and will
incorporate the use of a lower explosive limit detection and con-
trol system designed to enhance safe operation.

What will be the percent of the threshold limit values (TLV) near
the discharge points‘A”’20 feet outside the plant during peak
solvent evaporation rates?

The control device, which will provide at least a 90% removal
efficiency can be expected to reduce emission levels 20 feet from
the exhaust discharge points to well below the current (OSHA) TLV's
for Toluene 200 ppm and MEK 200 ppm, however, without extensive
modeling an estimated percent of the TLV at the property line can-
not be established. Please advise of the necessity of performing
said modeling in view of the proposed control program.

a) How many employees will work at this plant?

61 full-time employees.

b) What impact will the emissions from the plant have on the
ambient air quality, vegetation and visibility near the plant?

With the incorporation of a control device capable to continu-

ous operation at or above 907 removal efficiency, adverse effects

on air quality, visibility and vegetation are not anticipated

since the control program reflects state of the art air pollution

control technology.



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT. AIR POLLUTION SOURCES (Cont'd.) Page 7

16.

17.

18.

19.

20.

If the solvents were recovered, could they be used or sold to a
reclamation plant?

Yes, either avenue is a possibility.

What is the current delivered cost of the solvents used at the
plant?

Toluene $1.30/gallon

MEK $ .36/pound

Has the company made any studies on recovering and reusing the
solvents at the plant and, if so, what conclusions were reached?

Yes, preliminary studies suggest that recovery and on-site re-use
are well within the realm of feasibility, however, the necessary
equipment requires a very substantial capital investment.

Please explain price estimate.

Enclosed you will find a copy of a budget quotation for a 25,000
SCFM solvent recovery plant (Appendix VI) which includes equipment
and installation. Our original $700,000.00 figure also included
ventilation rework estimates and process control system installa-
tion. At this time it is not possible to guarantee that a solvent
recovery or thermal incineration device will be of this size or
cost since efforts are now underway to reduce the size of the
system, however, if a system of such size is necessary due to the
nature of the process (non-continuous peak evaporation type), the
original $700,000.00 figure is a very real number.

How many gallons of VOC per year will be shipped to Emille for
disposal?

Approximately 220 (55 gallon drums) which would contain some 5,000
gallons of VOC. (By estimate.)



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 8

DISCUSSION:

In accordance with our recent conversation and the historical data pro-
vided in item one, David 'M' Company may be considered a major source
of air pollution in an uncontrolled state. As such a B.A.C.T. type
standard would be applicable and will likely approximate the 2.9 1bs.
VOC/gallon of coating applied or 90% removal of VOC from the exhaust
stream., David 'M' Company cannot meet the afore-mentioned low solvent
technology standard and will be obligated to propose the control device
intended for use in meeting the 907 removal standard referenced above.
While I cannot guaranty at this time the exact type of control device
which David 'M' Company will install, I can state that both recovery
and thermal destruction techniques capable of delivering 90% removal of
VOC's from exhaust streams are being evaluated.

The attached schedule estimates the time periods associated with speci-
fying the type of control device and ultimately installing same. Would
you please advise me of the proposed schedule's acceptability. We
believe this schedule to be a fair appraisal of the time necessary to
complete the installation of a project of this magnitude. Should you
require further information and/or assistance, please do not hesitate
to contact me directly.

Sincerely,

ikl - o

Michael A. Ware

Graphics Div. Env. Coord.
Chemicals & Coatings Group
Wheelabrator-Frye, Inc.

MAW:bjw
Attach.
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October 19, 1983

ESTIMATED

OVERALL COMPLIANCE SCHEDULE

DAVID M COMPANY VOC CONTROL PROJECT

PHASE
Data Accumulation January 1, 1984
Spreader Enclosure - (1) For Temperature Evaluation January 15, 1984
Process Modifications and Development April 1, 1984
Methods Comparison/Analysis - Thermal Incineration May 15, 1984

Vs. Recovery
Final Specification Development July 1, 1984
Final Specification/Quotations and Analysis o .. September 1, 1984_'
Appropriations Request Development and Approval December 1, }9842
Ovén Enclosure and Exhaust System Installation March 1, 1§85:
Solvent Recovery.Delivery and Installation August 1, 1985
Operational Shakedown, Debugging and Compliaﬁce December 1, 1985

Testing
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APPENDIX VI

SUTCLIFFE SPEAKMAN INC

SUITE 200, HEAVER PLAZA,
1301 YORK ROAD, LUTHERVILLE, MARYLAND 21093
A

TELEPHONE: 301-337-2800

TELEX: 908020 240189
‘ , . E 0379 . 2 August 1983
vouﬁ REF QURREF  © o015 DATE:

PROPOSAL

F OR

SOLVENT RECOVERY SYSTEM

TO BE LOCATED AT:

DAVID M. COMPANY

201 VALENT INE WAY

LONGWDOD FLOR IDA
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SUTCLIFFE SPEAKMAN INC

SUITE 200, HEAVER PLAZA,

1301 YORK ROAD, LUTHERVILLE, MARYLAND 21093
TELEPHONE: 301-337-2800

TELEX: 966828 240189

C

YOUR REF: OURREF: ¢ 7212 DATE: o August 1983 /

David M. Company
201 Valentine Way

Longwood, Florida

SOLVENT RECOVERY PLANT

ACT IVATED CARBON ADSORPTION UNIT

AlRFLOW--...--.-....-..........f.........zs,ooo SCfm.
AIR TEMPERATLIRE......ll......'..'...!....1400 F.

SOLVENT CAPACITY..........I..............SO gph (360 lb/hr)

SOLVENT s it ivetestenesssnssesssssssssssnssTOoluene

AUTOMAT ICALLY CONTROLLED

BY

GAS ANALYSER

PREL iMINARY PROPOSAL




SUTCLIFFE SPEAKIMIAN INC ' Page 3_of 11

David M. Company Proposal No. S 7212

PLANT DESCRIPT ION

The solvent laden agr would be filtered to remove dust, cooled
to approximately 95° F by the air cooler and then delivered by
the fan to the three adsorbers.

Two of the three adsorbers would normally be handling the solvent
laden air whilst the other would be regenerating with steam to
extract the solvent from the carbon or would be held on "stand-by"
following "steaming" and a short dry/cool period.

The adsorbers would cycle consecutively and automatically with
override of the cycle time and steam input by gas analyser con-
trol. The proposed adsorbers are of annular bed design, the sol-
vent air after filtering and cooling passes through an automatic
inlet valve into the outer annulus of the adsorber, through the
carbon bed and then exhausts to atmosphere through the inner
annulus and the automatic exhaust valve.

At the end of an adsorbing period the air inlet and outlet valves
close and an automatic steam valve allows steam to enter the
inner annulus of the adsorber and pass through the carbon bed

to the outer annulus from which point the steam together with
solvent vapour extracted from the carbon passes to the condenser.
During steaming some condensation occurs on the outer shell of
the adsorber and is drained through filters to join the main
condensate flow from the condenser to the decanter,.

At the end of the steaming period the adsorber automatic steam
valve shuts and the air inlet and outlet valves open to allow
solvent laden air to again pass through the adsorber for a short
period to dry and cool the bed (during this dry/cool period the
solvent laden air is shut off from the other adsorber). The inlet
valve of the dried/cooled adsorber would then close and the adsor-
ber would be held on "stand-by" until the gas analyser, sampling
the exhaust of the other adsorber, or the override timer, gives
the signal for that adsorber to change to the steaming cycle,

the stand-by adsorber being first brought back into service,

so that there Is no interruption to the adsorber cycle.

Any incondensibles from the condenser return through the condenser
vent pipe to the inlet duct for recycling through the adsorbers.
The condenser vent is fitted with high temperature alarm to indi-
cate overloading from excessive steam flow or shortage or failure
of the cooling water supply.

Safety features include adsorber pressure and vacuum relief valves
and liquid seals.



SUTCLIFFE SPEAKVIAN INGC ' Page

4 of 11

David M. Company . Proposal No. S 7212

We would supply the following:

AIR FILTER - 25,000 scfm capacity

a) Pre-FiIter Section

"With removable and disposable fiberglass panels to
protect and extend the life of the main filter.

b) Main Filter Section

With disposable filter elements of the HEPA type of
fiberglass material, with an efficiency of better than
99% for particles down to 0.3 microns per standard
tests. '

The whole of the above would be incorporated In a galvanized
steel case with access doors to facilitate servicing.

A differential resistance gauge would be fitted.

AIR COOLER - 25,000‘scfm capacity.

Would be of finned tube design with copper tubes and aluminum
fins to cool the inlet airstream from 140° F to approximately
95~ F when sugplied with cooling water at a temperature

of maximum 86 F, :

The air cooler coils would be housed in a galvanized steel
case and would be drainable. :

FAN AND MOTOR

The fan would be of the high efficiency type with airfoil
impel ler capable of handling 25,000 scfm of solvent laden
air, when at an actual temperature of approximately 95°
F,at a total pressure of approximately 18" w.g., allowing
for 2" w.g. suction before the air filters.

The casing would be of substantial carbon steel construction

and the unit would have spark-proof features to AMCA stan-
dards. ' ' /

The impeller would be driven through a flexible coupling
by a 125 HP explosion proof motor to Class t, Group D, Divi-
ston 1, 460 volt, 3 phase, 60 cycles.

A manually operated radial leaf damper would be fitted at
the fan iniet for regulation of the airflow.
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SUTCLIFFE SPEAKMAN INC - Page
David M. Company | Proposal No. S 7212
4. THREE ADSORBERS - 6'8" diameter x approximately 10'3" high

shell.

Each capable of handllng 12,500 scfm of solvent laden air
calculatedoat 70° F, when at an actual temperature of approx-
imately 95 F, : '

The adsorbers would be of the annular carbon bed type with
the carbon contained between stainless stee! panels formed

up Into cyclinders and reinforced by carbon steel stiffening
bands. The activated carbon bed and screens would be sup-
ported upon a carbon steel tray to which would be connected
the solvent laden air inlet valve, vapour piping to condenser
and liquor drains. The air exhaust valve and the steam valve
would be connected to the outlet branch of the adsorber.

5 of
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The carbon bed and screens would be contained within a remov-

able carbon steel shell, fitted with access and inspection
holes with bolted cover plates. Flanged connections would
be fitted to the tray so that the carbon could be easily
and quickly run off into drums.

Vacuum and pressure relief valves would be provided for
each adsorber.

Handrails would be fitted round the tops of the adsorbers,
with a walkway over and between the adsorbers, and with

an access ladder from ground level, in accordance with the
requirements of OSHA.

ACT IVATED CARBON

We would provide the initial charge of approximately 6400 Ibs
of high quality carbon for each of the three adsorbers.

The carbon would be manufactured by Sutcliffe Speakman and
would be of the grade most suited to the required duty.

INLET AND OUTLET AIR VALVES - 26" diameter

We would provide an inlet and outlet valve for each adsorber
26" diameter of the mushroom type of substantial construction

arranged for pneumatic operatlion through the automatic con-
trol mechanism.

Renewable seats would be fitted in the valve bodies and
access holes with bolted cover plates provided. An indicator
would be fitted to each valve so that the attitude of the
valve could be easily ascertalned.
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7. CONDENSER

10.

1,

To condense the steam and solvent vapours leaving an adsor-
ber during the steaming period.

The unit would be of the tubular surface type with the shetl
in 304 stainless steel and the tubes in 316 stainless steel
The water boxes’and tubeplates would be in carbon steel.

The condenser vent pipe (fitted with thermometer with high
temperature alarm contacts) would be connected to the inlet
duct so that any incondensibles displaced from the adsorbers
would recycle, :

ONE DECANTER - 3'0" diameter x 4'6" high

It would be of the self-adjusting decanting type to separate
automatically the condenser water and solvent. The tank
would be of carbon steel welded construction fitted with

a bolted cover plate and all the necessary connections.

A sight glass would be fitted in the solvent outlet.

TRUNK ING

We wouid provide the interconnecting trunking between the
air filter, air cooler, fan and adsorbers, but do not allow
for any trunking prior to the inlet manifold of the air
filter. The trunking would be of carbon steel of welded
construction flanged at suitable intervals and be adequately
supported. '

THREE - EXHAUSTS

An exhaust stack would be provided for each adsorber, of
carbon steel welded construction, gaivanized and would termi-
nate about 6' above the adsorber platform,

PIPING AND VALVES

We would provide pipework to interconnect the above and
manifold the service pipes to termina! flanges at the battery
limits.

Vapour and liquor piping would be in 304 stainliess steel,
utility piping in carbon steel.

We include for all isolating valves, steam traps, pipe sup-
ports, etc. :

11
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12. PLANT CONTROL UNIT

Would consist of the following:

a)

b)

c)

d)

Gas Analyser (Infra-Red Type)

To measure the solvent content in the exhaust airstream
of the adsorber next due for desorbing and to delay
steaming until the set point was achieved. However,

an adjustable override timer would be incorporated

into the program to limit the period of such a delay.

A strip recorder for the exhaust gas concentration
would be included and the unit would have a "high level"
alarm.

Programmable Logic Controller

Of the solid state type which on receipt of the appro-
priate signals would cause the adsorber valves to se-
quence as appropriate. The program logic would be such
that the next step would not be commenced until the
previous one had been proven completed. :

In the unlikely event of failure of the P.L.C. the
solvent recovery plant could be operated manually by
the use of pilot air solenold valves inbuilt into the
panel . '

Annunciation Section

Of the 'Panalarm' type or similar to alarm:
"high level" - gas analyser output
"high temperature" - condenser vent

Control Panel

The above items would be mounted in a free-standing
enclosure, suitable for indoor location in a non-hazard-
ous area, assumed within 50' of the adsorbers.

The panel would be pre-wired and tubed to terminal
points on the frame. We exclude the impulse tubing

from the panel to the plant items.
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13. INSTRUMENTS

We would provide the following indicating type instruments
which would be locally mounted on the plant:

‘4 Dial type thermometers

! Steam pressure gauge
1 Differential pressure gauge (resistance through air

filter)
! 4-Point pressure gauge (air pressure and suctions
~within the plant)

14. STRUCTURES

We would provide structures to support items of the plant.

15, PAINTING

Where applicable, plant items would be primer coated before

@ shipment .

16. COMPRESSED AIR

You to supply compressed air, clean, dry and oil free at
a pressure of approximately 80 psig.

17. DRAWINGS AND INSTRUCT IONS

We would provide three (3) copies of each of the following:

Foundation drawing
Flowsheet '

Plant arrangement drawing
Major assemblies

Plus two (2) copies of:

Erection drawings and instructions
Operating and Maintenance Manual

A list of recommended spares woulid also be provided.
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YOURREF: " OUR REF: ‘ oare: 2 August 1983

David M, Company
201 Valentine Way

Longwood, Florida

TERMS, PRICE AND CONDITIONS

PRICE OF PROPOSAL PROPOSAL NO. S 7212

For the supply of the whole of the items as specified in this pro-
posal, delivered only to your works in Longwood, Florida (offloading
from the transport and installation by others) would be the sum

Of APProOXiMAately oo eeeeeeesasosoeoeoenenonesasones evv...$ 370,000.00

(THREE HUNDRED SEVENTY THOUSAND DOLLARS)

Any Federal, State or local taxes that may be applicable are ex-
cluded.

TERMS OF PAYMENT

25% of quoted price_With order.

45% of quoted price in three (3) equal payments pursuant to invoices
on the following basis:

a) upon submission of preliminary drawings comprising plant
arrangement and foundation drawings and flowsheet,

b) upon submission of confirmation that the manufacture
is at least 40% complete.

c) upon submission of confirmation that the manufacture
is at least 70% complete.

25% of quoted priée upon despatch or when ready for despatch if
despatch date is delayed by you.

5% of quoted price on start-up and successful operation, at latest
three (3) months after despatch, or when ready for despatch,
whichever is sooner.

Continued.:.coeeoees
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TERMS, PRICE AND CONDITIONS. . .cont inued

DESPATCH

Approximately six (6) months from receipt of order assuming that
there are no delays due to changes In specifications or approval
of drawings. :

EXCLUSIONS
We do not include for any motor controls, electrical wiring, or
any special cold weather protection or insulation, or any parts,

materials, work for services of any kind whatsoever except those
specifically mentioned in the body of the proposal.

STANDARD OF MANUFACTURE

The goods deschibed in this proposal would be manufactured to
normal commercial standards and be suitable for the duty specified.
Should you desire manufacture to any specific standards, codes

or inspection schedules other than those allowed for then we will
be pleased to comply with your requests, but any extra charges

so incurred would be in addition to the prices quoted.

VAL IDITY OF PROPOSAL

This proposal is open for acceptance for a period of thirty (30)
days from the date of this quotation and after this period confir-
mation must be obtained that the terms and conditions contained
herein are still valid.

SUTCL IFFE SPFAKMAN INCORPORATED

e President

E. & O. E.

WcM/pmd
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UTILITY REQUIREMENTS

The following are the approximate utility requirements of the
plant when operating at design load conditions. The figures are

subject to confirmation by our final design study.

STEAM. .ttt iiierncrononanans 1190 Ib/hr, dry saturated quality
: . at 40 psig.

COOLING WATER..............170 gpm, inlet 86, maximum,
return 115°

POWER .« v vevneniennennns.. 100 KuH.
COMPRESSED AIR.............20 scfh.
SPACE

The equipment, we estimate, would require a floor area of approxi-

mately 45' Xx 20'.

The height of the equipment would be approximately 18', but if
it Is to be located inside, then provision should be made for

lifting of the adsorber shells.

11
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APPENDIX 'A'

OUR PREL IMINARY PROPOSAL FOR THE TURNKEY INSTALLAT ION

OF THE PLANT QUOTED IN MAIN PROPOSAL NO. S 7212

FOUNDAT IONS

We would provide concrete foundations for the appropriate
items of our equipment,

OQur price Is conditional on the understanding that the ground
is of suitable load bearing capacity, that no rock blasting
or piting would be required and that ail work would be above
the water table.

MOTOR CONTROL CENTER

We include the starters for the fan motor, the water cooling
tower fan and the reclrculating water pumps, and which would
be suitable for location in a non-hazardous area which we
assume will be by the control panel.

. . N \%7‘ W
WATER COOLING TOWER  Lypoirues DM’

- We would supply and install a water cooling tower designed

to cool the required amount of water from 115° F to approxi -
mately 86° F. The tower would be of induced draft type and
complete with fan and motor. The system would include two
pumps with motors (one normally operating, one stand-by)

and the water clirculating piping and valves between the water
cooling tower and the air cooler and condenser of the recov-

ery plant, the water cooling tower to be at ground level
and located adjacent to the recovery plant.

INSTALLAT ION

We include for the necessary labour, tools, moving and lift-
Ing gear including cranes, for the installation of the items
of equipment specified In this proposal onto the foundation.
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INSTALLATION. . .Continued

It Is understood that the work would be undertaken during
our normal working hours and that we and our sub-contractors
or agents would be allowed free and unrestricted access to
the site.

Any overtime worked at your request would be chargeable extra
at the rate in force at the time.

You would be responsible for offioading from the transport
any ltems dellvered prior to the start of the installation
work and provide suitable storage and protection for all
parts close to the battery limits.,

All temporary site support facilities including but not
limited to water, electricity, steam, drain, office and tele-
phone would be provided by you at your expense, adjacent

to the site.

Note that the quoted pricé assumes we will have continuity
of work on site.

SUPERV IS I1ON

We include for the services of our own suitably qualified
supervisor to supervise and give instructions to the labour
provided by our sub-contractors, to secure the installation
of the equipment in a competent manner.

IMPULSE TUB ING

The pneumatic tubing from the appropriate plant items to

the control panel would be supplied and installed in a work-
manl Ike manner. It is assumed that the tubing run is a maxi-
mum of fifty feet.

ELECTRICAL WIRING

We would supply and install all necessary electrical wirfng,
cable trays, etc. to Interconnect the various items of plant

to the motor control center and the control panel, assuming
a maximum cable run of fifty feet from the adsorbers. Where
appropriate, the wiring would be to explosion proof, classi-
fication.
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INSULAT ION/WINTER I ZAT ION

insulation and heat tracing of appropriate equipment within
our battery Ilmlts effected, assuming a minimum ambient tem-
perature of 25° F

START-UP"

We include for the services of a skilled engineer for a per-
lod of two (2) consecutive weeks on site to start-up the

" plant and provide instructions to your personnel on its oper-

ation.

Any extra time required by you or non-continuity in atten-
dance would be at additional cost,.

INSURANCE

We would provide and maintain the following insurances and
would require any and all sub-contractors employed by us

at your site to procure and maintain the same type and amount
of insurance.

a) Workman's Compensation and employer's Liability
- $100,000.00 each accident and aggregate disease.

b) Comprehensive General Liability
- Bodily injury and Property damage of up to $1,000,000
combined single limit.

c) Comprehensive Automobile Liability
- To cover owned, non-owned, leased and hired cars,
combined single timit $1,000,000,

Certificates of the above shall be provided to you prior
to the start of our on site work,

In addition to the above and in order to insure the equipment

from its delivery to your site, through installation to your
acceptance of the plant, we would take out "all risks" insur-

ance plus "bulilders rlsk" and "installation floaters" at
the appropriate time and at your expense.
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BUDGETARY PR ICE

Our approximate additional prfce to that quoted in Main Proposal
No. S 7212 for the turnkey installation of the plant as detailed
in this Appendix 'A' would be the sum of ,,.........$ 160,000.00.

(QNE HUNDRED SIXTY THOUSAND DOLLARS)

COMPLET ION

We would expect to supply and install the specified plant in approx-
imately nine (9) months from receipt of order.

TERMS AND CONDIT IONS

Otherwise as Main Proposal No. S 7212,
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Sutcliffe Speakman have specialised for over 50 years in
the design and manufacture of Solvent Recovery plant.
Their unique position in the industry stems from a back-
ground of almost 80 years experience in the manufacture
of active carbon for general adsorption and catalytic
appiications,

SOLVENT RECOVERY WITH ACTIVE CARBON

Our recovery plants are in world-wide use in a great variety of
solvent-using industries, ranging from coating, impregnation and
printing of materials to the manufacture of man made fibres.

Our active carbon plants for the recovery of industrial solvents,
from air or gas mixtures, can give a recovery efficiency of at least
99% by volume depending on the conditions. |n addition to vapour
phase recovery, active carbon plants can efficiently extract and
recover solvents and organic compounds from water and other
liquid mixtures.

MONEY SAVING

Recovery plants save industry millions a year and the dramatic
savings on solvent costs ensure more economic production,

CLEAN AIR

The adsorption efficiency of Sutcliffe Speakman plant is extremely
high, effecting an important contribution to clean air.

LIQUID EFFLUENTS
Can also be purified with an active carbon plant.

WORKING CONDITIONS

A general improvement in working and safety conditions often
results from the effective collection system required to achleve high .
overall efficiency.

WHEN IS IT WORTHWHILE?

if you are using more than 200 gallons a week of alcohols, esters,
ethers, ketones, hydrocarbons, chlorinated compounds and other
organic solvents, it is certainly worth giving preliminary con-
sideration to the economic potential of installing recovery plant.
The actual economics depend upon the cost of new solvent, the
concentration of solvent in air entering the plant, the number of
hours per week which the process will operate and the possible
ancitlary equipment which may be necessary to prepare the
recovered solvent for re-use. This may be required if the solvent
is water miscible or where a mixture of different solvents may be
recovered together and necessitate separation.

Sometimes solvent quantities as low as 1 gallon per hour can be
economically recovered. WRITE TO US, WE WILL ADVISE WHETHER
A DETAILED STUDY IS JUSTIFIED.
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HOW IT WORKS

The Sutcliffe Speakman system draws air laden with solvent
vapour through a ducting into the plant when, if necessary, it is
first filteted to remove dust or other contaminants and then
heated or cooled to a suitable temperature before passing into
an adsorber which contains a bed of active carbon. The solvent
vapour is adsorbed on the carbon and the clean air is discharged
to atmosphere. When the carbon bed has adsorbed the designed
charge of solvent, the vapour/air stream is switched to a second
adsorber and steam at low pressure is introduced to the charged
adsorber which causes the carbon to release, in vapour form, the
solvent which it adsorbed. The steam/solvent vapour mixture is
then condensed and the solvent recovered.

If the solvent is insoluble in water, a separator is provided to
divide the condensate into a solvent layer and water layer which
automatically leave the separator by gravity flow. If the solvent is
water soluble, the condensate is taken to a distillation unit or
liquid phase adsorption system for final separation.

CARBONS A :
The wide range of Sutcliffe Speakman carbons developed specially
for solvent recovery give a high degree of adsorption efficiency at
relatively high velocities, These carbons also have low retention
characteristics, so that steam usage for the regeneration of beds
is minimised. The most suitable carbon is selected to meet the
particular conditions under which the plant will operate.

PLANT

Sutcliffe Speakman design their adsorbers to give maximum
surface area of carbon, thereby ensuring the minimum resistance
to air-flow, and a relatively lower power consumption, Adsarbers
are designed with static or rotary beds.

Automatic operation of the adsorber valves with variable time
cycle, is effected by instrumentation or by the robust Sutcliffe
Speakman standard control unit.

In normal applications the adsorbers are not subjected to pressures
of more than 0.5 Ibs/square inch. Where necessary, plants can be
designed for operating at higher pressures.

If required, plant can be designed for further extension to suit
clients needs.

The rotary bed plants and a range of static units can be supplied
as fully “packaged” plants. Wherever practicable, all plants are
pre-assembled in our works before despatch. Full erection and
maintenance seivices are available including contract visits by
Technical Service Engineers.
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POUNDS STERLING

0-5% CON.METHYL ETHYL KETONE —M.W. 72t
LOSS 56-5 LBS/HOUR/1000 SCFM OF AIR
VALUE PER ANNUM (OF 6000 HOURS) AT 10 PENCE/LB 1S £19,800

VALUE PER ANNUM (OF 8000 HOURS) AT 11.5 CENTS/LB IS $52,000

SOLVENT CONCENTRATION IN AIR

The adjacent diagram shows the quantities of solvent in relation
to air flow at given volume/volume concentrations, corrected to
the normal temperature and pressure conditions at the inlet to the
recovery plant, with indication of solvent value per annum.

It is important that the concentration of solvent in the air stream
from a process is, where applicable, well below the lower explosive
limit of that particular solvent vapour in air, to ensure a satisfactory
operational safety margin. It is normally considered that the
quantity of air flow from a process should be sufficient to ensure
_that the concentration of solvent vapour in air is no more than a
maximum of 50% of the lower explosive limit.

Conversely it is usually necessary to ensure that the concentration
is not too low, or the size of plant required to handle air flow may
be larger than can be justified economically in relation to the quan-
tity of solvent to be recovered. The ideal concentration range is
usually between 20%-40% of the lower explosive {imit.

Sutcliffe Speakman technical staff are available to advise on the
collection of solvent from your process to ensure that maximum
overall recovery efficiency is achieved, and that the desirable air
flow from an economic point of view is sufficient to collect
the solvent vapours effectively.

TABLE OF MOLECULARWEIGHTS AND LOWER
EXPLOSIVE LIMITS FOR SOME TYPICAL
INDUSTRIAL SOLVENTS

A B A 8
Acetone 58.08 | 2.15 Methyl Acetate 7408 | 41
Benzene 7841 |14 Methy! Alcohot 32.04 | 6.72
Butyl Acetate {Normal) | 116.16 | 1.7 Methyt Ethy! Ketone 7210 | 1.81
Butyl Acetate {iso) 116,16 | 2.4 Methylene Chloride 84.93 | Non-fiam.
Butyl Alcoho! (Normal) | 74.12 | 1.45 Nonane 128.25 | 0.14
Butyl Alcohol {Iso} 7412 | 168 Octane 114.23 | 0.95
Carbon Disulphide 7613 | 1.0 Pentane (Normal) 7218 | 13
Carbon Tetrachloride 153.84 | Non-flam. Pentana (lso) 7209 | 1.3
Chioroform 119.39 | Non-flam. Peichlorethylene 165.85 | Non-flam.
Cyclohexane 84.16 | 1.35 Propy! Acetate (Normal) [ 102.3 | 2.0
Decane (Normal) 14228 | 0.7 Propyl Acetate (Iso) 1023 | 2.0
Dichloroethylene 97 9.7 Propyl Alcohol {Normal) | 60.09 | 2.15
Ether (Diethyl) 7412 | 1.85 Propyl Alcoho (Iso) 60.09 | 2.02
Ethyl Acetata 88.10 | 2.25 Tetrachlorethane 167.86 | Non-flam.
Ethyl Akcoho! 48.07 | 3.3 Tetrahydrofuran 72.10 | 1.84
Ethylena Dichloride 88.97 | 8.2 Toluene 9213 | 1.3
Furfural 9808 | 2.1 Trichiorethylena 1314 Non-ftam,
Meptane (Normal} 100.2 1.0 Xylene 106.16 | 1.0
Hexane {Normal) 86.17 | 1.26
A Mol Wt
B Lower Explosive Limit in Air % V/V at 20°C and approu. atmospheric Pressure




Sutcliffe Speakman manufacture two principal types of
Gaseous Phase Recovery Plant—

Both types employ active carbon.

STATIC BED PLANT

A static plant usually consists of two or more adsorbers each
containing a vertical annular or flat bed of active carbon. One or
more of the adsorbers receives the solvent laden air whilst one or
more are being steamed out to recover the solvent. The adsorbers
are suitably valved and cycle automatically so that the process is
continuous. The smaller plants can be of packaged design, skid
mounted. Plants are individually designed to meet customers
specifications.
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LIQUID PHASE ADSORPTION

Liquid phase adsorption unit.

This system uses active carbon for the adsorption of small amounts
of certain water-miscible solvents from solutions with water. The
weak solvent/water liquor is passed through an active carbon bed
and, when the carbon has adsorbed the designed charge of solvent,
the solvent is distilled off by our patented system. This process
effects substantial increase in concentration of a weak solvent/
water solution, the water in the inlet feed passing through the bed
and to effluent drain. During steaming of the carbon a smalt amount
of water is introduced and the products of steaming taken to a
separating tank from which the water layer recycles through the
system,

In certain cases the carbon can be used to adsorb selectively a
particular solvent component from a mixture of solvents with
water,

A particular feature of this system is the extreme simplicity of
operation and control which can be manual or automatic.
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DISTILLATION

Sutcliffe Speakman supply a complete range of distillation equip-

‘ment, which may be required in the separation of water-miscible
solvents from the products of recovery of the main adsorption
plant, or for other purposes.

The range of distillation equipment includes both perforated plate
and bubble cap designs, and the operations can be automatically
controlled in relation to steam input and reflux ratio.

Stills can be supplied either for continuous or batch operation.

There is also a range of small units for the recovery of solvents
from contaminated mixtures, i.e. by extraction of residues from
waste lacquers or in cases where solvents are used for washing
down printing and paint machines, etc., the solvent can be cleaned
for further use.

ENQUIRIES

In submitting enquiries for evaluation, it is helpful if the followmg
preliminary details can be submitted.

Gas or liquid flow rate

Operating pressures

Temperature and relative humidity of air or gas stream
Quantity, nature and value of compounds to be extracted

Other substances in air, gas or liquid stream of a contaminant or
corrosive nature .

Normal operating time of process

A ; g s ) Details of steam, cooling water, power and compressed air services
Sectlon of a large distillation complex available.

TYPRICAL SOLVENT RECOVERY APPLICATIONS

Acetate Fibre ‘- Insulated Cables - Balata Belting ' Leather Cloth * Hydrocarbon Extraction
(Natural Gas) - Metallic Foil Printing and Lacquering - Compressed Asbestos Fibre Products
Oil Extraction - Degreasing - Paper Impregnating and Lacquering ' De-sulphurising of Gas
Paper Printing * Dry Cleaning - Pressure-Sensitive Tapes - Explosives - Rotogravure Printing
Film Casting - Rubber-Dipped Goods - Rubber-Spread Goods - Surgical Bandages

Shoes, etc. * Solvent Manufacture - Tail Gas from Petroleum Wells - Viscose Flbre

Viscose and Acetate Film - Weatherproof Sheeting - Process Off-Gas

SUTCLIFFE SPEAKMAN INC

SUITE 200, HEAVER PLAZA,

1301 YORK RD. LUTHERVILLE, MARY LAND 21093
TELEPHONE: 301-337-2800

TELEX: 908020

PRP 979
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toluene and SBP2.

activated carbon

annular bed is the most efficient when
it comes to steaming the solvent off
the carbon bed (desorption). This is
because the steam enters the inner
annulus of the adsorber working its
way outwards in contrast to other

and business advantages of solvent recovery

designs where the adsorber vessels
have to be efficiently lagged to prevent
waste of heat energy. With the annular
bed design by the time the steam has
worked its way through the carbon bed
to the outer annulus it has performed
its useful work, and the cooler outer
shell of the adsorber vessel serves as
an air condenser and relieves the load
on the main condenser with regard to
the amount of cooling water required.

The basic components of a typical
solvent recovery plant are:

@ Air filter (to remove any airborne
particulate matter in the solvent-laden
air stream).

@ Air cooler/ heater (to temperature
adjust air stream for safe and good
adsorption on the carbon bed).

® Main fan(s} (to provide correct
rate of airflow through the adsorbers).

@ Activated carton adsorbers
{where the solvent{s) are
adsorbed/desorbed).

@ Condenser (to condense solvent
vapour and steam from the desorption
cycle).

Table 1: Some typical results of solvent adsorption by
carbons
*Initial §Cyclic _ 8oiling
Concen- adsorp- adsorp-  **Steam point
Solvent tration tion tion ratio range
(%V/IVI (%W/IWI (%W/W) (°c/
Methylene chloride 1.0 28.3 17.3 1.4 40.5
Arkfone P 0.5 449 20.8 1.4 47.6
Acetone 1.0 20.3 12.5 2.3 56
Tetrahydrofuran 0.5 22.0 9.0 20 66
Hexane 0.48 21.3 8.2 35 68.7
Ethyl acetate 0.5 27.6 13.6 21 77.2
Trichlorethylene 0.5 44.6 19.9 1.8 86.7
n-Heptane 0.12 2.4 5.9 4.3 98
Toluene 0.4 233 9.6 35 110
Methyl isobutyl ketone 0.2 2.0 9.0 35 115.9
Mixed rubber solvent 0.3 25.7 10.3 3.8 120-160
Shellsol E 0.3 35.6 1.9 3.7 153-193
3, 3, 5-trimethy! cyclohexy!
acetate 0.1 36.4 7.9 4.5 208
*Initial adsarption refers to the solvent adsorbed by new carbon to ‘breskpoint’, i.e. when solvent
can be detected in the effluent air stream. The ‘slip’ level at this point is normally of the order of 20
ppm.
§Cyclic adsorption refers to the solvent which can be adsorbed and desorbed consistently at an
economical steam consumption. .
**Steam ratio refers to the total steam used to desorb the solvent from the adsorbent and is an
overall figure inclusive of condensate and moisture condensed on the carbon bed.

® Separator (decanter} — {(where
non-miscible solvent/water mixture
separates).

® Product tank (for collection of

* solvent from the separator).

In operation the solvent-laden air is
passed to two of the adsorbers white
the solvent is desorbed (by steaming)
in the third adsorber.

The process operates automatically
and continuously, usually with infra-
red gas analyser control to ensure
optimum efficiency, and each adsorber
consecutively undergoes an adsorption
and desorption cycle.

The simplest type of solvent
recovery is where there is a single
solvent which is non-miscible with
water, eg, xylene. This solvent will
collect as the upper fayer in the
decanter and, being virtually insoluble
in water, can simply be decanted for
re-use whilst the lower (water) layer is
passed to drain.

If, however, a mixture of solvents is
being recovered and some of these are
miscible with water then additional
plant is necessary to separate the
solvents, This usually takes the form of
distillation and dehydration equipment
depending on the solvents involved
and the final specification required by
the customer for the recovered
solvents,

Each solvent recovery system has its
own particular technique for recovery,
but the basic adsorption/desorption on
activated carbon is common to all.
When designing a solvent recovery
plant for a particular set of conditions
one must have detailed information on
such parameters as airflow, air
temperature, humidity, solvent
concentrations, maximum/minimum
process conditions, and details of any
impurities in the solvent-laden air
stream. The last factor can be
particularly important since it can have
an important bearing on materials of
construction and expected carbon life,

There are several aspects which
require careful attention to ensure that
the best efficiency of solvent recovery
is achieved and that at the same time
minimum energy is consumed in the
running of the plant. The first practical
step which can be taken to maximise
recovery efficiency is to present as
high a solvent concentration as is
safely possible with minimum airflow.

This will be largely governed by the
type of process upstream of the
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SENSOR CONTROL S

for SOLVENT RECOVERY

WITH PARTICULAR REFERENCE
TO THE USE OF INFRA-RED GAS ANALYSERS

Extract from paper prepared by

Dr. Robert D. Hill

Previously of Chemical Plant Division
Sutcliffe Speakman & Co. Ltd.

and

Presented at the 30th Annual Meeting of the
Gravure Technical Association
Chicago, April, 1979

There are many different types of sensors one can use on a
solvent recovery plant but all function either to report informa-
tion and/or to act on that information to control the solvent
recovery plant's operation in somé way. For example, proximity
sensors can be used to sense whether a valve is open or shut,
and flow metering and LEL meters can be used in conjunction with
each other to measure the total solvent presented to an adsorber.
My remarks will concentrate on using sensor control to optimize
the conservation of energy, and maximize the efficiency of solvent
recovery, and the role of the infra-red gas analyser’in helping
to achieve these aims.

The first practical step we can take in maximizing solvent
recovery plant efficiency is to ensure that we are presenting,
safely, as high a solvent load as possible in the minimum airflow
passed to the solvent recovery plant. To a large extent this
will be governed by the type of process upstream of the solvent
recovery plant. Wherever possible, and economically achievable,
recirculation of a portion of the solvent laden air should be

considered. This will significantly increase the efficiency of
solvent recovery across the carbon bed. The examples given bel ow
illustrate the typical improvement in efficiency of recovery

of solvent which can be achieved:
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(a) Intet concentration 1000 ppm
Outlet concentration 35 ppm

_ 1000-35 .
"L" W X 100% = 96.5%

(b) Inlet concentration 2000 ppm
OQutlet concentration 35 ppm

q = 200035 . 100% = 98.25%

The side benefits from ensuring maximum concentration of
solvent vapor that is presented to the solvent recovery plant
are that it will reduce the size of the solvent recovery plant
required and with it the capital outlay, space needed, and ser-
vices required to run it. The sensors applicable to this area of
plant operation are typically LEL meters coupled to variable
damper controls which will vary proportion of solvent laden air
from the process which is recirculated and diluted with fresh

air.

Let us now consider in some detail the adsorption/desorption
cycles which are at the heart of the solvent recovery plant's

operation,
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In Figure 1 we see the typical rise in solvent concentration
as solvent (in this example - Toluene) starts to "slip" through
the bed of activated carbon as an adsorption cycle nears its
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end. It can be seen that there is a rapid rise In solvent concen-
tration - about 100 ppm in around 135 sec. With the particular
sensor favored by Sutcliffe Speakman a rise of 5 ppm can readily
be detected, and when a pre-selected concentration is reached
(usually around 50 - 75 ppm) the sensor produces a signal which.
is used to initiate an automatic cycle controller which changes
over the particular adsorber vessel being monitored from "Adsorb"
to "Desorb" mode by opening/closing appropriate valves.

Let us now examine this process more closely. In Figure
2, on Line A, we have an "ideal" situation where a constant con-
centration of solvent in a constant airflow is presented to the
solvent recovery plant. Provided constant conditions are main-
tained and the activated carbon's adsorptive properties also
remain constant, then it is merely a matter of timing the length
of the adsorption and steaming cycles to achieve optimum operating
efficiency. This ideal situation is rare. What is frequentily
encountered in practice is that a variable concentration of sol -
vent is presented to the solvent recovery plant. Now, if the
adsorption cycle has been time controllied for the full designed
load of solvent, and if, for example, half that load has been
adsorbed on to the carbon bed in the preset time, not only will
the carbon not be utilized fully, but an excessive amount of
steam also will be consumed in the desorption cycle. As much
as one third of the steam used for desorption could, for example,
be wasted.

In Line B of Figure 2 we have the situation where we must
be able to sense when the active carbon has adsorbed the optimum
amount of solvent, and solvent "slip" is starting to occur through
the carbon bed. In this case the length of the adsorbing cycle
will be a variable and this is represented by the dotted part
of the line in the figure. ‘

However, what will be the situation if, in addition to the
solvent concentration varying, we have a process in which there
are airborne contaminants with the solvent which cause an unavoid-
able and progressive deterioration with time of the activated
carbon (irrespective of the design or manufacture of the plant or
source of carbon)? In some large, multi-adsorber plants associated
with such processes it is often the practice to overhaul one
adsorber at a time and to replace the poisoned carbon with a
charge of new carbon. In this situation one can have an adsorber
containing new carbon working in conjunction with one containing
old carbon.

On Line D of Figure 2 we see a graphical representation
of how the "slip" curves for old and new carbon compare.

In Figure 3 we see the two basic approaches used to measure
when an adsorption cyc¢le should be terminated. On the teft side
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as solvent laden air enters the adsorber we can measure solvent
concentration and flow rate, and compute, by integration with
respect to time, the total quantity of solvent passed to the
adsorber. When a predetermined amount of solvent has been passed
a signal Is generated which is used to change over the adsorber
from Adsorb to Desorb mode. This approach, as used by some com-
panies, seems to be a fundamentally less reliable approach ‘in
that |t assumes a given carbon performance at all times. Further-
more, it can never give any useful information about what is
happening inside the adsorber.

For example, an unusually high "slip" of solvent could indi-
cate that valve seatings require renewal. It is considered that
the fundamentally correct approach is to sense what is happening
on the exhaust side of the adsorber and use this information '
for control purposes. It should be noted that this entails measur-
ing only one parameter (solvent concentration in the air stream)
against time. Now, whereas the inlet concentration is typically
in the 1000 - 3000 ppm range we are now looking at a 0 - 100
ppm range on the outlet of the adsorber. For optimum efficiency
we need a sensor which will be capable of measuring very |low
ppm's, have a fast response, be stable, be accurate, have high
reproducibility, not be affected by water vapor and by other
extraneous factors which are frequently encountered in the indus-
trial situation. This tends to exclude the use of LEL meters
(too insensitive), gas chromatography (slow response and not
continuous), and flame ionization detectors, and brings us to
the infra-red gas analyser.

Many gases absorb energy in the infra-red region because
of the resonant molecular vibrations within the molecules of
gas or solvent vapor. These resonances are highly specific and
give rise to |I-R spectra which are characteristic of the sub-
stances in question. The |-R spectrum of a molecule has been
likened to the human finger print by means of which one specific
wavel ength depends on the concentration of absorbing molecules
placed between the Infra-red source and the detector, and this
fact is utilized to determine the concentratlon of a selected
component in a gas or vapor mixture.

Because of the complexity of typical gaseous infra-red _
spectra, some overlapping of absorption bands frequently occurs,
and it is usually necessary to select a very narrow wavelength
band to avoid cross sensitivity. Figure 4 shows the 1-8 microns
region of the |I-R spectrum of toluene and shows several charac-
teristic absorption bands for this solvent.

There are several types of |-R gas analysers potentially
available for use, and broadly they can be divided into single
wavel ength/single beam; single wavelength/double beam; and double
wavelength/single beam instruments. In my experience all two-beam
energy absorbing systems suffer from the inherent defect of
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being sensitive to background absorptions caused by fouling

of the sample cell windows, broad band absorptions in the sample
gas (such as that caused by water vapor), and temperature dif-
ferences between sample and reference beams. However, most of

the disadvantages of the two beam system can be eliminated with-
out losing the advantage of a continuous reference measurement

by examining, alternately in time, the I-R energy transmission

at the peak absorption wavelength of the measured component

and that at a nearby wavelength which represents the "background"
energy, but which is itself unaffected by the measured component.
This can be achieved with a two wavelength/single beam instru-
ment .

Such a system is shown in Figure 5. By having the source
and detector units in optical alignment with each other, and
arranging for a pair of very narrow band pass interference fil-
ters to be switched alternately in time into the beam (actually
at 6 Hz) it is possible to produce a sensitive, accurate, reli-
able, |1-R gas analyser which is immune from many of the extra-
neous factors which can plague other types of |I-R gas analysers.,

Let us now turn to the critical area of deciding what wave-
lengths to select for the solvent(s) in question. This is an
area to which, | believe, too little consideration is often
given - probably because it calls for expert knowledge in the
field of infra-red spectroscopy.

If the solvent is toluene there are, as we can see from
the |1-R spectrum for this solvent (lower spectrum in Figure
6) several bands to choose from. Or are there? |f we look at
the spectrum of water (upper spectrum in Figure 6) we can see
that there are several regions where water is absorbing energy
strongly and has the potential ability to interfere. We must
remember also that we are wanting to detect a 50 ppm level (say)
which is only a 0.005% v/v concentration whereas if there is
a 40% R.H. situation with respect to water vapor that corresponds
to a 2.9% v/v concentration of water vapor - Il.e., 580 times
greater! The possibility of interference from water is obvious.
However, if we select wavelengths 3.45 microns for toluene and
3.9 microns for the reference, then we can see that we shall
meet the best criteria for having the solvent and reference
wavel engths near to each other, but with the latter at a point
of least interference from water. In this way we can ensure
that even 100% RH will not affect this sensor's performance
in controlling the solvent recovery plant.
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Figure 7 Figure 8

Figure 9

To illustrate just how complex the I-R spectrum of water
vapor really is and how the effect of raised temperature can
cause the molecules to become more agitated and resonate more
stronly, Figure 7 shows the I-R spectrum for water vapor at
100 C, using an expanded scale between 5 and 8 microns. It
will readily be appreciated that it is most important that the
designer of a solvent recovery plant must have access to such
specialized knowledge if the best sensor control design is to
be achieved.

LLet us now consider some other commonily used solvents:
Figure 8 shows the I-R spectra for acetone and methy!l ethyl
ketone. Here the CH stretching absorbtion band at around 3.5
microns is relatively weak and it is usual to select the C=0
(carbonyl) band at about 5.8 microns instead.

Figure 9 shows the I-R spectra for methyl alcohol and ethyl

alcohol. Here one can use the CH band at around 3.5 microns
as both alcohols have strong enough absorbtion bands.

Figure 10

Figure 10 shows the |~-R spectra for ethyl acetate and hex-
ane. Here we have a good illustration of the relative weakness
of the CH band at 3.5 microns for ethy! acetate and the corre-
sponding strength of the CH band for hexane at the same point
in the spectrum.,

In conclusion, in order to get the best out of a solvent
recovery plant the following objectives should be achieved:

(1) Maximize the solvent concentration and minimize the
airflow within safe/economic limits.
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(2) Use I-R Gas Analyser control of the adsorption cycle

to nullify the effects of varying solvent load and possibly
also varying air flow in order to achieve the fullest use
of the charge of active carbon in any particular adsorber.

(3) Select a 2 wavelength/single beam instrument which

can guarantee:

(a) immunity from water vapor

(b) Virtual immunity from all normal extraneous factors
such as voltage variation, tenperature change, etc.

(c) fast and accurate response

(d) is fully automatic and requires virtually no attention.

(4) )f the carbon is likely to have its activity modifled
by the process gas/vapor stream, then control the steaming
cycle also by sensing a falling concentration of solvent
in the steam/solvent mixture coming from an individual
adsorber.

As manufacturers of their own activated carbon for the
past 75 years plus solvent recovery plant which embraces the
sensor technology, | have described, | believe, that Sutcliffe
Speakman have one of the best systems for optimizing efficiency
and minimizing the use of energy.
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SUITE 200, HEAVER PLAZA,

1301 YORK ROAD, LUTHERVILLE, MARYLAND 21093
TELEPHONE: 301-337-2800

TELEX: 8668020 240189

YOUR REF: DUR REF: DATE: 4 August'1983

DKS»f@P fh EXORIDRBELTT? L

‘Mr. Michael A. Ware
Environmental Coordinator
Wheelabrator-Frye Incorporated
Graphlc Supplies Division
Chemicals and Coatlings group
2010 Indiana Street

Racine, Wisconsin 53405

Dear Mr, Ware:

‘We have pleasure In referring to the dliscussions wlth
your colleagues and yourseif during the visit to David M. Company,
Longwood, last Frlday, and we apprecliated the opportunity to dis-
cuss the project for the recovery of toluene from the three rubber
spreading machines.:

For your prelimlnary information we have pleasure In
enclosing our Preliminary Proposal No. S 7212, in triplicate,
for a plant to recover up to 50 gallions per hour of toluene from
25,000 scfm alrflow, as you requested, for your Initial studies.
We understand that consideration is being given .to the possibility
of making changes to the process operations to reduce the peak
evaporation rates of solvent so that the capaclty of the recovery
plant might be reduced. '

The proposed plant is quoted on the basis of supply
only, with the addition of a preliminary proposal, Appendix 'A‘,
for the turnkey installation of the plant which we would be pleased
to firm up after further study of site conditions.

The proposed plant is very simiiar to a considerable
number of installiations that we have supplied for operation with
rubber spreadling machines in which partlcular industry we have
over 40 years experience.

We will be pleased to quote also for the supply of sult-
able hoods for the spreading machines and a collection system
when you so require.
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David M. Company , 4 August 1983

We trust that the enclosed information is sufficient
for your immediate requirements but we will be very pleased to
discuss any aspects further with you at your convenience.

Vice President

WCM/pmd
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201 VALENTINE WAY & LONGWOOD, FLORIDA 32750 e (305) 321-0945

COMPANY

\0 '%;\\ October 10, 1983 .
\\") u‘\ka\{ﬂ | ‘r -

Mr. C/ H. Fancy, P.E.

Deputy Chief [) EZ F%
Bureau of Air Quality Management

Twin Towers Office Building

- 9000 Blair Stone Road D'CT 13 1983

Tallahassee, FL 32301-3241

Dear Mr. Fancy: BAQM

David 'M' Company is in receipt of your correspondence requesting additional
information concerning its recent application to construct a lithographic
printing blanket manufacturing facility. We will move as expeditiously as
possible to gather the necessary information and will consult Mr. Willard
Hanks of your staff concerning any questions we may have during the course
of compiling the information you have requested.

Sincerely,

Dntd . Lk

Michael A. Ware

Graphics Div: Env. Coord.
Chemicals & Coatings Group
Wheelabrator-Frye, Inc.

MAW: bjw

cc: Wayne Brady
R. H. Baddeley

J. Spangler
H. Mycroft

T. Lucas

J. Seabury

C. Collins

*Wheelaﬁrator-Frye Inc; . dhemicals&Coatings Group,‘_‘. } v
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COMPANY

Mr. C. H. Fancy, P.E.

Deputy Chief

Bureau of Air Quality Management
Twin Towers Office Building

9000 Blair Stone Road
Tallahassee, FL 32301-3241
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m Wheelabrator-Frye Inc.  chemicats & coatings Group
201 VALENTINE WAY ¢ LONGWOOD, FLORIDA 32750  {305) 321-0945

COMPANY

October 10, 1983

Mr. L. T. Kozlov, P.E. [) E; }?

District Enforcement Chief g y an.
State of Florida ¢r I 2 798?
Department of Environmental Regulation

St. Johns River District BA@M
3319 Maguire Blvd.

Suite 232

Orlando, FL 32803

SUBJECT: Your Memorandum of August 12, 1982 Concerning VOC Permits,
Boiler Permitsand Settlement Fees

Dear Mr. Kozlov:

Following our original meeting with Mr. Chuck Collins of your department
in late February of 1983, the David 'M' Company undertook a project to
quantify the VOC content of its many rubber cements used in the blanket
making process. The purpose of the study was to assess our ability to
comply with existing low solvent technology guidelines for the fabric
coating industry which were referred to by Mr. Collins during the course
of our February meeting. The results of our study which encompassed ten
of our rubber cements representing high, median and low VOC formulations,
yielded solvent contents in coatings ranging from a low of 3.6 lbs. sol-
vent/gallon of coating applied to 6.1 1lbs. solvent/gallon of coating
applied. The afore-mentioned results were obtained in early May and in-
dicated that David 'M' Company could not meet the 2.9 1lb, VOC/gallon of
coating applied limitation established by Florida Administrative Code
Rule 17-2.650(1) (f) (4) with our existing process parameters.

We subsequently initiated a project to assess the feasibility of lowering
our existing VOC leadings in order to achieve compliance with the pre-
viously referenced emission limitation. In July of 1983, our study was
completed and we concluded that although a 'few of our compounds could be
reformulated to meet the existing guidelines, the vast majority of them
could not be formulated into compliance without inducing density and
viscosity problems which would preclude their use on our coating lines.
While conducting the previous survey, we co%currently evaluated the
possibility of utilizing waterborne or 100% solids coatings. The re-
sults of this survey indicated that both of these approaches would re-

quire exterisive research and development over a long period of time and

! !
i



Mr. L. T. Kozlov, P.E. 10/10/83
Department of Environmental Regulation Page 2

promised no guaranty that compliance would be achieved while maintaining
the ability to produce a viable and marketable product.

Having exhausted the alternatives previously discussed, David 'M'
Company began evaluating the cost and feasibility of installing three
types of end of pipe control devices designed to yield compliance

with F.A.C. Rule 17-2.650(1)(f) (4) by removing 90% of the VOC delivered
to the control device. The technologies preliminarily investigated
were thermal oxidation, catalytic oxidation and carbon adsorption.

At the time of this writing, we have received representative quotations
from suppliers of the above technologies for the purpose of

cost comparison. Our engineering, environmental and process personnel
are currently engaged in the establishment of the specifications and
operational parameters required for the installation of such control
devices.

We have also completed and forwarded to your office, permit and applica-
tions covering the existing VOC operations at the suggestion of both
yourself and Mr. Chuck Collins of your staff during the course of our
July 29, 1983 meeting concerning this subject.

I sincerely hope that I have described to your satisfaction our efforts
to comply with regulations of your department. In the event that you
should require further information and/or explanation of our efforts,
either past or present, please don't hesitate to contact me directly.

Sincerely,

D)a LA A

Michael A. Ware

Graphics Div. Env. Coord.
Chemicals & Coatings Group
Wheelabrator-Frye, Inc.

MAW:bjw

cc: Wayne Brady
Charles Collins
Willard Hanks
Herb Mycroft
Jerry Spangler
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PRINTING DEVELOPMENTS, INC.

2010 INDIANA STREET
RACINE, WIS. 53405

Mr. Willard Hanks

State of Florida

Department of Environmental Regulation
Twin Towers Of fice Building

9600 Blair Stone Road

Tallahassee, FL 32301
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM

TWIN TOWERS OFFICE BUILDING GOVERNOR

2600 BLAIR STONE ROAD -
TALLAHASSEE, FLORIDA 32301-8241 VICTORIA J. TSCHINKEL

SECRETARY

.. d & [
-l
“Tare op pow®

September 2, 1983

Mr. Wayne L. Brady, General Manager
David "M" Company '
201 Valentine Way

Longwood, Florida 32750

Dear Mr. Brady:

The Department has made a preliminary review of your
application for a permit to construct a lithographic printing
"blanket manufacturing facility. The additional information
listed below is required before we can process your application.

1. What will be the maximum production (weight/time) and
operation time (hr/d) of the plant? This information is
required to establish the maximum allowable production of
the plant and will be a condition in any permit to
construct that is issued for the plant.

2. What percent of the maximum production was the emission
and raw material data in the application based on?

3. " Will solvents other than MEK and toluene be used at this
plant?

4. How many gallons per year of each solvent will be consumed
at the maximum production of the plant?

5. How will the solvents be shipped to the plant? Submit a
drawing showing the storage area and piping to the mixing
- area. '

6. How many storage tanks will be built at this plant? What
air pollution control equipment will be used to minimize
VOC emission from the tanks? What will the emission

~from the tanks be? Please submit a copy of the emission
calculations. :

7. What will be the mixing ratio of solvent to rubber
(1b/1b)? :

8. How many pounds of volatile organic.dompounds (VOC) will
be in a gallon of applied coating?

Protecting Florida and Your Quality of Lite



Mr. Wayne L. Brady
Page Two
September 2, 1983

10.

11.

12.

13.

14.

15.°

16.

17.

18.°

19.

How will talc be received, stored, and conveyed to the
process? What air pollution control equipment or
operation practices will be used to minimize talc

~emissions? How much talc will be emitted to the

atmosphere?

Will the solvent laden air discharged from the plant.
contain any particulate matter or oil mist?

What will be the emissions (particulate matter and VOC)
from air emission point No. 2 (mills)? What control
equipment will be used to limit particulate emission from
the mills? Will product scrap be recycled to the mills?
If so, how much VOC will be emitted by the scrap? '

Are the flow rates listed in the application from air
emissions points 4 and 5 correct? A flow of 1415 ACFM .
through two 1.33 ft x 1.33 ft ducts would have a velocity
of 400 FPM.

What will be the percent of the lower explosive limit
(LEL) at peak solvent evaporation rates for each exhaust
stream?

What will be the percent of the threshold limit values
(TLV) near the discharge points (approx. 20') outside the
plant during peak solvent evaporation rates?

How many employees will work at this plant and what impact
will the emissions from the plant have on the ambient
air quality, vegetation and visibility near the plant?

If the solvents evaporated from the process were
recovered, could they be reused by the plant or sold to a
reclamation plant?

-What is the current delivered cost of the solvents used at

the plant?

Has the Company made any studies on recovering and
reusing the solvents at the plant and, if so, what
conclusions were reached?

On page 10 of 12 of the application, the capital cost of
carbon absorbers is shown as $600,000 - $700,000.



Mr. Wayne L. Brady
Page Three
September 2, 1983

Reference sources available to us estimate the cost of a
carbon absorber is $300,000. This cost includes process
and equipment design, foundations, erection, electrical
wiring, controls and thermal insulation. Please explain
what is included in your estimate. '

20. How many gallons of VOC per year will be sent to Emille,
Alabama for disposal?

If the information requested confirms the proposed plant
is a new major source of VOC, (annual emissions greater 250
TPY), you will also need a federal permit to construct the plant.
To apply for a federal permit, you need only to request the
Department. to _process the application for both Eederal and state
permits.

Emission standards for major VOC sources in attainment
areas are established by the best available control technology
‘(BACT) procedures described in Florida Administrative Code Rule
"~ 17-2.500. Although I cannot predict what standard will be
allowed for your process, regulations require the emission
standard to be no more than 2.9 1lb VOC/gal of coating applied or
90 percent removal of VOC from the exhaust stream (Fla. Admin,
Code Rule 17-2.650(1)(f)4). If the plant cannot meet this
standard with low solvent content coating technology, then it
will be necessary for you to propose the control equipment that
the plant will use to meet the standard.

Please furnish the information requested by November 1,
1983, so that we can resume processing your application. If you
have any questions on.the data requested, Willard Hanks
(904/488-1344) will discuss them with you.

Sincerely,

C. H. Fancy, P.E.

Deputy Chief

Bureau of Air Quality
Management

CHF/WH/s

cc: Charles Collins
John Seabury
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SUTCLIFFE SPEAKMAN INC

SUITE 200, HEAVER PLAZA,
1301 YORK ROAD, LUTHERVILLE, MARY LAND 21093
TELEPHONE: 301-337-2800
TELEX: 06626~ 240189
YOUR REF: CURREF: g 7212 OATE: 2 August 1983
David M. Company
201 Valentine Way
Longwood, Florida
SOLVENT RECOVERY PLANT
w ACT IVATED CARBON ADSORPTION UNIT
AIRFLOW. . .. ittt it i it iiiennnnsssnsnns «...25,000 scfm.
AIR TEMPERATURE s+ vttt vt enenvesnnrnnnennns 140° F.
SOLVENT CAPACITY.....vvvveereeeseeeesss. 50 gph (360 Ib/hr)
v’ '
SOLVENT . ... Ce e e e s eseseene cesesssTOoluene
. oy l:ﬁ \gxm:ok ‘ﬂx%
AUTOMAT ICALLY CONTROLLED Y T 3o Wi
BY (3 0n( A
>
GAS ANALYSER )
.

PREL IMINARY PROPOSAL
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David M. Company ' Proposal No. S 7212

PLANT DESCRIPTION

The solvent laden aér would be filtered to remove dust, cooled
to approximately 95  F by the air cooler and then delivered by
the fan to the three adsorbers.

Two of the three adsorbers would normally be handliing the solvent
laden air whilst the other would be regenerating with steam to
extract the solvent from the carbon or would be held on "stand-by"
following "steaming"” and a short dry/cool period.

The adsorbers would cycle consecutively and automatically with
override of the cycle time and steam input by gas analyser con-
trol. The proposed adsorbers are of annular bed design, the sol-
vent air after filtering and cooling passes through an automatic
inlet valve into the outer annulus of the adsorber, through the
carbon bed and then exhausts to atmosphere through the inner
annulus and the automatic exhaust valve. -

At the end of an adsorbing period the air inlet and outlet valves
close and an automatic steam valve allows steam to enter the '
inner annulus of the adsorber and pass through the carbon bed

to the outer annulus from which point the steam together with
solvent vapour extracted from the carbon passes to the condenser.
During steaming some condensation occurs on the outer shell of

the adsorber and is drained through filters to join the main
condensate flow from the condenser to the decanter,

At the end of the steaming period the adsorber automatic steam
valve shuts and the air inlet and outlet valves open to allow
solvent laden air to again pass through the adsorber for a short
period to dry and cool the bed (during this dry/cool period the
solvent laden air is shut off from the other adsorber). The inlet
valve of the dried/cooled adsorber would then close and the adsor-
ber would be held on "stand-by" until the gas analyser, sampling
the exhaust of the other adsorber, or the override timer, gives
the signal for that adsorber to change to the steaming cycle,

the stand-by adsorber being first brought back into service,

so that there is no interruption to the adsorber cycle.

Any incondensibles from the condenser return through the condenser
vent pipe to the inlet duct for recycling through the adsorbers.
The condenser vent is fitted with high temperature alarm to indi-
cate overloading from excessive steam flow or shortage or failure
of the cooling water supply.

Safety features include adsorber pressure and vacuum relief valves
and liquid seals.
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We would supply the following:

1.

AIR FILTER - 25,000 scfm capacity

a) Pre-Filter Section

With removable and disposable fiberglass panels to
protect and extend the life of the main filter.

b). Main Filter Section

With disposable filter elements of the HEPA type of
fiberglass material, with an efficiency of better than
99% for particles down to 0.3 microns per standard
tests.

The whole of the above would be incorporated In a galvanized
steel case with access doors to facilitate servicing.

A differential resistance gauge would be fitted.

AIR COOLER - 25,000 scfm capacity.

Would be of finned tube design with copper tubes and aluminum
fins to cool the inlet airstream from 1400 F to approximately
95° F when squIied with cooling water at a temperature

of maximum 86 F,

The air cooler coils would be housed in a galvanized steel
case and would be drainable.

FAN AND MOTOR

The fan would be of the high efficiency type with airfoil
impeller capable of handling 25,000 scfm of solvent laden
air, when at an actual temperature of approximately 95°
F,at a total pressure of approximately 18" w.g., allowing
for 2" w.g. suction before the air filters.

The casing would be of substantial carbon steel construction

and the unit would have spark-proof features to AMCA stan-
dards. : i '

The impeller would be driven through a flexible coupling
by a 125 HP explosion proof motor to Class 1, Group D, Divi-
sion 1, 460 volt, 3 phase, 60 cycles.

A manually operated radial leaf damper would be fitted at
the fan inlet for regulation of the airflow.
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4.

THREE ADSORBERS - 6'8" diameter x approximately 10'3" high
shel |, '

Each capable of gandling 12,500 scfm of solvent laden air
caIculatedoat 70" F, when at an actual temperature of approx-
imately 95 F.

The adsorbers would be of the annular carbon bed type with
the carbon contained between stainless steel panels formed

up into cyclinders and reinforced by carbon steel stiffening
bands. The activated carbon bed and screens would be sup-
ported upon a carbon steel tray to which would be connected
the solvent laden air inlet valve, vapour piping to condenser
and liquor drains. The air exhaust valve and the steam valve
would be connected to the outlet branch of the adsorber.

The carbon bed and screens would be contained within a remov-
able carbon steel shell, fitted with access and inspection
holes with bolted cover plates. Flanged connections would

be fitted to the tray so that the . carbon could be easily

and quickly run off into drums.

Vacuum and pressure relief valves would be provided for
each adsorber. '

Handrails would be fitted round the tops of the adsorbers,
with a walkway over and between the adsorbers, and with

an access ladder from ground level, in accordance with the
requirements of OSHA.

ACT IVATED CARBON

We would provide the initial charge of approximately 6400 Ibs
of high quality carbon for each of the three adsorbers.

The carbon would be manufactured by Sutcliffe Speakman and
would be of the grade most suited to the required duty.

INLET AND OUTLET AIR VALVES - 26" diameter

We would provide an inlet and outlet valve for each adsorber
26" diameter of the mushroom type of substantial construction

arranged for pneumatic operation through the automatic con-
trol mechanism.

Renewable seats would be fitted in the valve bodies and
access holes with bolted cover plates provided. An indicatonr
would be fitted to .each valve so that the attitude of the
valve could be easily ascertained.
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10.

11,

CONDENSER

To condense the steam and solvent vapours leaving an adsor-
ber during the steaming period.

The unit would be of the tubular surface type with the shell
in 304 stainless steel and the tubes in 316 stainless steel
The water boxes and tubeplates would be in carbon steel.

The condenser vent pipe (fitted with thermometer with high
temperature alarm contacts) would be connected to the inlet
duct so that any incondensibles displaced from the adsorbers
would recycle. : '

ONE DECANTER - 3'0" diameter x 4'6" high

It would be of the self-adjusting decanting type to separate
automatically the condenser water and solvent. The tank
would be of carbon steel welded construction fitted with

a bolted cover plate and all the necessary connections.

A sight glass would be fitted in the solvent outlet.

TRUNK iING

We would provide the Interconnecting trunking between the
air filter, air cooler, fan and adsorbers, but do not allow
for any trunking prior to the inlet manifold of the air
filter. The trunking would be of carbon steel of welded
construction flanged at suitable intervals and be adequately
supported.

THREE EXHAUSTS

An exhaust stack would be provided for each adsorber, of
carbon steel welded construction, galvanized and would termi- .
nate about 6' above the adsorber platform.

P1P ING AND VALVES

We would prov..de pipework to interconnect the above and
manifold the service pipes to terminal flanges at the battery
limits.

Vapour and liquor piping would be in 304 stainless steel,
utility piping in carbon steel.
We include for all isolating valves, steam traps, pipe sup-

ports, etc.
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12. PLANT CONTROL UNIT

Would consist of the following:

a)

b)

c)

d)

Gas Analyser (Infra-Red Type)

To measure the solvent content in the exhaust airstream
of the adsorber next due for desorbing and to delay

steaming until the set point was achieved. However,
an adjustable override timer would be incorporated
into the program to limit the period of such a delay.

A strip recorder for the exhaust gas concentration ,
would be included and the unit would have a "high level"

alarm.

Programmable Logic Controller

Of the solid state type which on receipt of the appro-
priate signals would cause the adsorber valves to se-
quence as appropriate, The program logic would be such
that the next step would not be commenced until the
previous one had been proven completed.

Iin the unlikely event of failure of the P.L.C. the
solvent recovery plant could be operated manually by
the use of pilot air solenoid valves inbuilt into the
panel . '

Annunciation Section

Of the 'Panalarm' type or similar to alarm:
"high level" - gas analyser output
"high temperature" - condenser vent

Control Panel

The above items would be mounted In a free-standing
enclosure, suitable for indoor location in a non-hazard-
ous area, assumed within 50' of the adsorbers.

The panel would be pre-wired and tube: ..: terminal
points on the frame. We exclude the inguise tubing
from the panel to the plant items.
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13.

14.

]5.

16.

]7.

INSTRUMENTS

We would provide the following indicating type instruments
which would be locally mounted on the plant:

4 Dial type thermometers

1 Steam pressure gauge

1 Differential pressure gauge (resistance through air

- filter) .

1 4-Point pressure gauge (alr pressure and suctlions
within the plant) '

STRUCTURES

We would provide structures to support items of the plant.

PA INT ING

Where appllcable, plant items would be primer coated before
shipment . '

COMPRESSED A IR

You to supply compressed air, clean, dry and oill free at
a pressure of approximately 80 psig. :

DRAWINGS AND INSTRUCT IONS

We would provide three (3) copies of each of the following:
Foundation drawling
Flowsheet

Plant arrangement drawing
Major assemblies

Plus two (2) copies of:

Erection drawings and instructions
Operating and Maintenance Manual

A list of recommended spares would also be provided.

11
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SUTCLIFFE SPEAKIVIAN INC

N SUITE 200, HEAVER PLAZA,
1301 YORK ROAD, LUTHERVILLE, MARYLAND 21093
TELEPHONE: 301-337-2800
TELEX: 908020 240189
YOUR REF: OUR REF: oare: 2 August 1983
David M. Company
201 Valentine Way
Longwood, Florida
TERMS, PRICE AND CONDITIONS
PRICE OF PROPOSAL PROPOSAL NO. S 7212
For the supply of the whole of the items as specified in this pro-
posal, delivered only to your works in Longwood, Florida (offloading
from the transport and installation by others) would be the sum
of Bpproximately . ieeeeeeeeeesonnoesencens e e e ...$ 370,000.00
(THREE HUNDRED SEVENTY THOUSAND DOLLARS)
N
Any Federal, State or local taxes that may be applicable are ex-
cluded.
TERMS OF PAYMENT
25% ofiquoted price with order.
45% of quoted price in three (3) equal payments pursuant to invoices
on the following basis:
a) upon submission of preliminary drawings comprising plant
arrangement and foundation drawings and flowsheet,
b) upon submission of confirmation that the manufacture
is at least 40% complete.
c) upon submission of confirmation that the manufacture
is at least 70% conplete.
25% of quoted priée upon despatch or when ready for despatch if
' despatch date is delayed by vyou.

5% of quoted price on start-up and successful operation, at latest
three (3) months after despatch, or when ready for despatch,
whichever is sooner.

Continued.:...seoa
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TERMS, PRICE AND CONDITIONS...continued

DESPATCH

Approximately six (6) months from receipt of order assuming that
there are no delays due to changes in specifications or approval
of drawings.

EXCLUSIONS
We do not include for any motor controls, electrical wiring, or
any special cold weather protection or insulation, or any parts,

materials, work for services of any kind whatsoever except those
specifically mentioned in the body of the proposal.

STANDARD OF MANUFACTURE

The goods described in this proposal would be manufactured to
normal commercial standards and be suitable for the duty specified.
Should you desire manufacture to any specific standards, codes

or inspection schedules other than those allowed for then we will
be pleased to comply with your requests, but any extra charges

so incurred would be in addition to the prices quoted.

VAL IDITY OF PROPOSAL

This proposal is open for acceptance for a period of thirty (30)
days from the date of this quotation and after this period confir-
mation must be obtained that the terms and conditions contained
herein are still valid.

SUTCL IFFE AKMAN INCORPORATED

WI | C. Moses
Vi€e President

E. & 0. E.

WCM/pmd
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David M. Company rop

UTILITY REQUIREMENTS

The following are the approximate utility requirements of the
plant when operating at design load conditions. The figures are

subject to confirmation by our final design study.

STEAM. .. ....vttveceeeseer.s1190 Ib/hr, dry saturated quallty
at 40 psig. ’

A o ' '
COOLING WATER....::¢es++...170 gpm, inlet 86, maximum,
return 115°

POWER ..« e eeuvnenarannnnsn.. 100 Kuh.

COMPRESSED AIR.............20 scfh.

SPACE

The equipment, we estimate, would require a floor area of approxi-

mately 45' x 20'.

The height of the equipment would be approximately 18", but if
it is to be located inside, then provision should be made for

tifting of the adsorber shells.

11
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APPENDIX 'A'

OUR PREL IMINARY PROPOSAL FOR THE TURNKEY INSTALLAT ION

OF THE PLANT QUOTED IN MAIN PROPOSAL NO. S 7212

FOUNDAT IONS

We would provide concrete foundations for the appropriafe
items of our equipment.

Our price is conditional on the understanding that the ground
is of suitable load bearing capacity, that no rock blasting
or piling would be required and that all! work would be above
the water table.

MOTOR CONTROL CENTER

We include the starters for the fan motor, the water cooling
tower fan and the recirculating water pumps, and which would
be suitable for location in a non-hazardous area which we
assume will be by the control panel.

o Qe 5 7 Clpasmsb
WATER COOL ING TOWER GV i

We would supply and install a water cooling tower designed
to cool the required amount of water from 115° F to approxi -
mately 86° F. The tower would be of Induced draft type and
complete with fan and motor. The system would include two
pumps with motors (one normally operating, one stand-by)

and the water circulating piping and valves between the water
cooling tower and the air cooler and condenser of the recov-

ery plant, the water cooling tower to be at ground level
and located adjacent to the recovery plant.

INSTALLAT ION

We include for the necessary labour, tools, moving and lift-
ing gear including cranes, for the installation of the items
of equipment specified In this proposal onto the foundation.
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Proposal No. S 7212

4.

INSTALLAT ION, .Cont inued

i .

It is undersmood that the work would be undertaken during
our normal worklng hours and that we and our sub-contractors
or agents would be allowed free and unrestricted access to
the site. '

Any overtime worked at your request would be chargeable extra
at the rate in force at the time.

You would be responsible for offloading from the transport
any items delivered prior to the start of the installation
work and provide suitable storage and protection for all
parts close to the battery limits.

All temporary site support faclillities including but not
limited to water, electricity, steam, drain, office and tele-
phone would be provided by you at your expense, adjacent

to the site.

Note that the quoted price assumes we will have continuity
of work on site.

SUPERV IS ION

We include for the services of our own suitably qualified
supervisor to supervise and give Instructions to the labour
provided by our sub-contractors, to secure the installatlon
of the equipment in a competent manner.

IMPULSE TUBING

The pneumatic tubing from the appropriate plant items to

the control! panel would be supplied and installed in a work-
manl ike manner. It is assumed that the tubing run is a maxi-
mum of fifty feet.

ELECTRICAL WIRING

We would supply and install all necessary electrical wiring,
cable trays, etc. to interconnect the various items of plant

to the motor control center and the control panel, assuming
a maximum cable run of fifty feet from the adsorbers. Where
appropriate, the wiring would be to explosion proof, classi-
fication. '
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10.

INSULAT ION/WINTER | ZAT |ON

0 ,'3"1'{&(‘ »
Insulation ‘and heat tracing of appropriate equipment within
our battery limits effected, assuming a minimum ambient tem-
perature of 25° F, '

START-UP

We include for the services of a skilled engineer for a per-
iod of two (2) consecutive weeks on site to start-up the
plant and provide instructions to your personnel on its oper-
ation, :

Any extra time required by you or non-continuity Iin atten-
dance would be at additional cost.

INSURANCE

We would provide and maintain the following insurances and
would require any and all sub-contractors employed by us

at your site to procure and maintain the same type and amount
of insurance.

a) Workman's Compensation and employer's Liabillty
- $100,000.00 each accident and aggregate disease.

b) Comprehensive General Liability
- Bodily injury and Property damage of up to $1,000,000
combined single limit,

c) Comprehensive Automobile Liability

- To cover owned, non-owned, leased and hired cars,
combined single 1imit $1,000,000.

Certificates of the above shall be provided to you prior
to the start of our on site work,

In addition to the above and in order to insure the equipment
from its delivery to your site, through installation to your
acceptance of the plant, we wouid take out "all risks" insur-
ance plus "builders risk" and "installation floaters" at

the appropriate time and at your expense,
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BUDGETARY PR ICE

EM‘ |
Our approximate additional price to that quoted in Main Proposal
No. S 7212 for the turnkey installation of the plant as detailed

in this Appendix 'A' would be the sum of ,,,, ... ...$ 160,000.00.

(QNE HUNDRED SIXTY THOUSAND DOLLARS)

COMPLET ION

We would expect to supply and install the speclfled‘plant in approx-
imately nine (9) months from receipt of order. :

TERMS AND CONDITIONS

Otherwise as Maln Proposal No. S 7212,
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STATE OF FLORIDA § )/ Qoy A Yol

DEP! ENVIRONMENT ) jJON

ST. JOHNS RIVER ? ; Qs 808 GRAHAM
DISTRICT @ g WE % o A
3319 MAGUIRE BOULEV m E E g' VICTORIA J. TSCHINKEL
g2 ; SECRETARY

g%lgfhfgg, FLORIDA 32803 ) 8 o' m ALEX SENKEVICH
S[\\NT 1 © E & OISTRICT MANAGER

E \VER»‘“S‘R“; A

APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCEP E R

] New! [ ] ExistinglAUG 24 1983

APPLICATION TYPE: |[x] Construction [ ] Operation [ ] Modificatiom

SOURCE TYPE: g

COMPANY NAME: DayTn wM® COMPANY. COUNTB

fi t dd d t t
Identify the specx ic emission point source(s) addressed in this gggleuaae 10%1(w#§1me
Kiln No. 4 thh Venturi Scrubber; Peaking Unit No. 2, Gas Fxred) Festooning and Mixing are:

k]

SOURCE LOCATION: Street 201 Valentine Way City Longwoog .
UTM: East 17-470106 North 3177160 S
Latitude o8 ° 33" aﬁ'w _ Longltude g81.° 18 ]a

APPLICANT NAME AND TITLE: _ Wayne_ L. Brady, General Manager

N BRSNS B

APPLICANT ADDRESS 201 Valentine Way, Longwood, Florida 32{50

. 'SECTION I: STATEMENTS BY APPLICANT -AND ENGINEER = ~ *~§
o o . - : WP R oo o nid
A. APPLICANT LT L . ) et

TSR S B4 53 O SPat A B

I am the undersxgned owner or authorized representative* of David "M" Company

I tertify that the statements made in this application for a construction

permit are true, correct and complete to the best of my knowledge and beliet. 7?urther
I agree to maintain and operate the pollution control source and pollutxon contro’
facilities in such a manner as to comply with the provision of Chapter 403, Florid:
Statutes, and all the rules and regulations of the departme 1sxons thereof. N
also understand that a permit, if granted by the departm

establishment.

*Attach letter of authorization Signed:

President &
Wayne L. , /denerel Manager
Name and Tytle (Please Type)

Date: 8/ /83 Telephone No. }05/321‘0945

B. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)

This is to certify that the engineering features of this pollution control project hav:
been designed/examined by me and found to be in conformity with modern engineerin:
principles applicable to the treatment and disposal of pollutants characterized in th-
permit application. There is reasonable assurance, in my professional judgment, that

l See Florida Administrative Code Rule 17-2.100(57) and (104)

DER Form 17-1.202(1) :
Effective October 31, 1982 Page | of 12



“the pollution control fecillties, when properly meintsined and cperated, will dlecharge
an effluent thet complies with all applicable etetutas of the Stete of Flortide and the
rules and reguletions of the depertment. It ie sleu agiaad thet the undersigned will
furnieh, 1f authorized by the owner, the applicent s set of instruotione for the proper

"maintensnge and operatien of the pollution cantrol facilitian end, 4f spplicable,

pallution sourcea.
| ' : Slgno;//;/£;1r4:AA~' 421/7/

/Iohn W. Seabury '6 = -.I N

' N/ Neme (Please !ypoé)@jfi:&é e
Seabury-Bottorf Associates, Inc. %%%E ‘f: a f@wis

Compeny Name (Plesee “flzfiy’ﬁ”f;‘ é" 4?‘@“‘;

3702 Silver Star Rd., Orlando, Flor Qé?‘xzsdhv'g*
Mailing Address (Plaasse ﬁ%nWZ“""“Xn

Florlds Registretipn No. 8719 Date; August 11,1983 14)1ephone No. 305/298-0846
SECTION Il: GENERAL PROJECT INFORMATION

A. Do.cplbo the neture and extent of Lhe project. Refer tu pollution control equipment,
end expected improvements in eource perfarmence ee u resuit of inetslletion. State
" .whether the project wlll result in full complisnce. Attach esdditionsl esheet 1If
necedsery.

' The project will involve the installation of a lithographic printing blapker manufacturing

facility and will include the following sourceéfuhich;axe_pa;;_Qf;a_nnmmﬂn—axhuaGS—eyetem
Spreaders i1, #2, #3, Festooning'area, and Mixing area, Please refer ta anission—-peints 1-5

on the following process layout diagrams to ascertain particular emission points. and exhaust

ventilati . .
. scn.aufo°2r°395}5cEaEJQPPaa in thie applicetion (Canstructian Psrmit Applicetion Only)

Start of Constructlon _upon arrival Completlon of Construction 1 month pogst approval

C.;'Cootl of pollution control systom(s): (Notei. Show breskdown of setimeted costs only
- for individual components/units of the project sarving pollution control purpoees.
Information on aectuel coste shall be furnished with the -ppllc.tlou for opasration
perait.) .

Not applicable

. 0. Indicsts any previoue DER permits, orders and noticee associstad with the -nlnnlon
point, including permit ll-uonco and explretion detee.

- None known

DER Farm 17-1,202(1)
Effective October 31, 1982 . Page 2 af 12



€. Requested permitted equipment operating times hra/day 16 1 days/wk 5 } wka/yr_ 50 1

Af po-ci plant, hre/yr N.A,1 \f eessonel, deacribe:

F. If this is e new source or major modificetion, anawer the following questions.
(Yee or No) '

)

H. Dﬂ
to

Attach all eupportive information related to any snewer of "Yee“.

le thie esource in a nan-atteinment area for a particular pollutant?
@. If yee, hea "affsot" heen applied?
b. If yes, hess "Lowest Achlevable Emission Rate"™ been applied?

c. If yeo, liet non-attainment pollutents.

No

Na.

No

No

Dose beat esvaileble control technology (BACT) apply to this equrce?
If yea, eee Section VI.

Doee the Stete "Prevention of Significent Doterloriation® (PSD)
requirement apply to thie source? If yee, ceoc Sectitone VI and VII,

Do "Stenderds of Performanca for New Stationary Sources” (NSPS3)
apply to this source?

Do "Netionel Emiseion Stenderds for Hezerdouo Air Pollutgnte®
(NESHAP) apply to thie eource?

"Reasonably Aveileble Control Technology™ (RACI) requirements epply
this source?

&. If yes, for what pollutente?_N.A.

Xes -

No

No

No

. be If you, in eddition to the information requirad in thie fbrl,

any information requested in Rula 17-2.630 muet he submitted.

coetion for eny snewsr of "No" thet atght ‘be coneidered guestioneble.

Attach eny juetifi-

F. 2. (Yes) Florida Air Pollution Regulation 17-2.500Q(5) (¢) Application of best

available‘control'technolbgy to
in 17.2.5(2) (f).

DER Form 17-1.202(1)
Effective October 31, 1982 Pege 3 of 12
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SECTION tlll AIR POLLUTION SOURCES & CONTROL DEVICES (Other then Ineinerstors)

A. Raw Hatertlsls end Chesicsls Uaed in your Process, if epplicable:

] Contaminantse Utilization

Desoription ‘ Type X Wt Réte - lbe/hr Relate to Flow Diagram
Rubber : ‘?None‘Known ’ = Variable Used ta fnrmn]ap&;&m@nLﬂ 2

, ' A ixing (Z),Spreading

Rubber Cement] V.O.C. 30-70% Variable (3 4 S).Festooning (6
A MEK , (At step.#6 99%+ of
Tolugng 0. C. . has bheen flashed
‘ ' ) s : :
¥ i T

#The process utilizes rubber cements which are mixtures of various rubberﬁcohpounas 1.e.{nirrile, e

‘and hydrocarbon diluents such as toluene or MEK. VOC content of cement may vary from 30 to 70% of

2w e e

S B e A

o3
CH

o b | n¢)ﬁ{/
?&ﬁbi&ﬁ?or- 17-1.202(1) o ' jt?zv’ >1 (W“{f<

8. Proocese Rate, if epplicables (See Sectlon V, Item 1) coating weight depending upon type

1. Totel Process Input Rate (lbe/hr):_Variable

2. Product Weight (lbe/hr): Variable

C. Alirborns Contesinants Emitted: (Informatlion in this table must be submitted for each

emission point, uee sdditionel ahsets as nocoqblry) : . A §“€%d»
. A\l
Allowed? Ly
Emteatond 5 Emission Alloweble’ Potential® 1=°| Relste
Name of g Rste per Emigelon Emjisaion \b to fFlow
Conteminent Meximum Actuel Rule 1bs/hr 1bes/yr ~ Tlyr Diegrams
lba/hr I/yr 17-2
' To be
VOC ~ MEK/ 103, 84 BACT determined 420,000 210 1
" Toluene _ To be
5 ' 4 BACT determined 20,000 ' 10 3
" To be
| 243 75.6 | BACT determined | 378,000 189 4
To be ' .
" 94.5 75.6 BACT determined 378,000 189 )
51327_6) ' Moz BoureS. 398

_ * Potential emissions are based upon a two shift (16 hour) operation, five
lg5ee Section vV, Item 2. days Eer week and 250 dazs per _year., Actual emissions are based upon a
one shift (8 hour) operation, five days per week,\and 250 days per year.

lperarence spplicable emission stendards and unite (e.9. Rule 17-2.600(3)(b)2. Teble II,
€. (1) - 0.1 pounds per sillion BIU heat input) \

3cslculated from operesting rate end appllicable standard. \
‘Elll.lon, if source bperltod without control (See Section VvV, Item 3), !

lgft(f #tlv. Novembsr 30,‘ 1982 Pege 4 of 12 4 9 "t
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0. Control Devices:t (See Section v, Item 4)

. Range of Petticlea Beesigc for
Nemeo and Type Conteminent Efficlency Size Collected Efficlency
{Model & Serisl No.) (in migrone) (Sectian Vv

(17 e b Item 3)

(. ru.l.
Consumption®
Type (Be Specific) Meximue Heeot Input
. avg/hr mex./hr (MMBTU/hE)

*Unite: Neturel Gee--MMCF/hr; Fuel! Olls--gellons/hr; Coal, wood, refues, other--lbs/ht,

Fuel Analyeiu:

Petcent Sulfur: ___N.A. Percent Ash: N.A,

Density: N.A. lbe/gel Typicel Percent Nitrogen: N.A.

_Heat Capacity: N.A. BYU/1b N.A, —— ‘ __ B8Tu/gel
Other Fuel Conteminents (whioh wey cause air pollution): N.A;l ,

F. I1r esppliceble, indicate the percent of fusl used for space hesting.

Annuesl Averege N.A. n,,g,uu N.A.

I

8. Indicate 1iquid or eolid wastes genersted and method of dieposasl.

Rubber cement waste is generated by the process and consists of’ rubber and varying amounts

of rubber mixed w1th VOC. The waste is packaged in 55 pallon open head drums and disngsed

of in a secure hazardous waste land disposal site in Emille, Alabama.

OER Form 17-1,202(1)
Effesctive Novembsr 30, 1982 Pegs 5 of 12



H. Esloelon Steok Geometry snd Flow Charscteriotics (Provide date for ssch steck):1(See following

v page{
Stack Helght: ft. Steck Diamoter: rt.
Ces Flow Rate: ACFM DSCFM Gas Exit Temparature: ' oF.
. AR o e r
Water Yapor Centent, % Velocoitys ‘ : 4 ]
SECTION IV: INCINERATOR INFORNKATION l
. Not Applicable '
Type of Type O ] Typ; 1| Type 11 Type 11 Type 1V Type ¥ - Type V1
Woate (Plastice)] (Rubbish) (Refuse)| (Garbage ) (Patholoy-| (Liq.& Gael (S0lid By-praed.)
fcal) 8y-prod. o ‘
Actual
1b/he
Inciner-
ated
Ungon=-
trolled
(1ba/hr)

Dats Conetructed

Deacription of li.t..

Design Cepacity (lbs/he)

Total Welight I[ncinereted (lba/hr)

Approximate Nusber ef Houra of Oparation per day day/wk wke/yr.

Manufsocturer
Maodel No.

Volume Heat Relaasne Fuel Temperature
(re) (BTU/hr) Type BTU/hr (°F)

Primgry Chamber

Secondary Ch.-boJ

Stack Temp.

Stack Height: ft. Steck Diamter:

Cae Flow Rete: ACFM DSCFM» Veloclity: FPS

*If S0 or more tons per day design capucity, submit the emissione rate in graine per stan-
derd cubic foaot dry gaas carrected to 50% exceas air.

Type of pollutlion control devicer [ ) Cyclone [ ] Wet Scrubber [ } Aftsrburner

[ ] Other (specify)

DER forma 17-1.202(1)
Effective November 30, 1982 Psge 6 of 12
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Emission stack geometry and flow characteristics: From estimates 7.

&
Emission Point <1> (SEE process floor diagram): N
.Stack Height: 18 ft. Stack Dimensions: 4.5 x 4.5 square (ft.)

Gas Flow Rate: 12,600 ACFM _ 9960 DSCFM Cas Exit Temp. =150 (*F)

Water Vapor Content Ambient (variable)¥ Velocity: ‘6 @ b1l BPM

Emission Point <3> (See process flow diagram):

Stack Height: 12 ft. ' - Stack Dimensions: 1.5 x 1.5 square (ft.)
Gas Flow Rate: 1575 ACFM 1410 pscrM Gas Exit Temp.: 95 (°F)
Water Vapor Content Ambient (variable)? Velocity: 700 l‘%? To0 TEM

Emission Point <4> (See process flow diagram):

" Stack Helight: 12.5 ft'.' Stack Dimensions: 2(],233 x 1.33 outlets) (ft.)
Gas Flow Rate: 1415 ACFM 1120 pSCFM Gas. Exit Temp.: 150 (°F)

‘Water Vapor Content: Ambient (variable)? Velocity: 800 F}Q 4 HOQFPS

Emission Point <5> (See process flow diagram):

Stack Height: 12.5 ft. o Stack Dimensions: 2(1.33 x 1.33 outlets)(ft )
Cas Flow Rate: 1415 ACFM 1120 pscry Gas Exit Temp.: 150 (°F)
Water Vapor Content: Ambient (variable)’ Velocity: 800 g

[

<> N D V2,600 \‘Tl \ - - (2 FEM
e {20 2S ey

S T IY
Dis thacue poin's <1=> C i) . N a



VoA aTazam -

' . )

Uitimate diepoesl of ony effluant other than thet emittad from the otlck (acrubb.t water,
sah, eote.): .

Not'AnDlicable

NOYEZ: Items 2, 3, 4, 6, 7, 8, and 10 in Section V must be included where applicabla.

, SECVION Vi SUPPLEMENTAL REQUIRENENTS
Plecea provids fhp following supplemants where required for thie applicstion,

1. Total process input rete and product weight -- show derivetion [Rule 17-2. 100(127))
NOT P

2. VYo e construction epplicetion, attech besie of eniuaFo}Iff%qfito (e.g., deeign caloule-
tione, deseign drewings, pertinent manufscturer's test deta, etc.) and sttech proposed
ssthode (e.g., FR Part 60 Methods 1, .2, 3, 84, 5) to ehow proof of complience with sp-
pliceble stenderds., To en operation sepplicetion, ettach test resulte or methode used
ta ehow proof of compliaence. Informaetion provided whan spplying for en operetion per-
mit from e conatruction permait ahell be indicetive of the time et which the test wae
mada, :
. SEE APPENDIX 1 ATTACHED

3. Attach besis of potential dlascharge (e.g., emiseion factor, that is, AP42 tast).

SEE APPENDIX 1 ATTACHED .

O (A. With conetruction permit applicetion, include design deteile for ell eir pollution con-.

trol syatems (e.g., for baghouse include cloth to air retioj for ecrubber inoclude

g cross-section sketch, design pressure drop, stc.)

. NOT APPLICABLE
S. With conetruction permit spplication, attech derivation of control device(s) efficien-

cy. Include test or deaign dete, 1Items 2, 3 and 5 ehould be conaistent:s ectual emje-
elone = potentiel (l-efficlency),
NOT APPLICABLE s
6. An 8 1/2® x 11" flow dlagrem which will, without revealing treds asecrets, identify the
individuel operstiona snd/or processes. Indicats where rew meterisle anter, whoere eol-
id end liquid waeete exit, whare gaseoue emiasslione and/or airbocrne pacticles ere evolved
and where finished products ares obtained,
SEE APPENDIX 2
7. An 8 1/2® x 11" plot pien showing the location of the estebliehment, end pointe of eir-
borne emissions, in reletion to the surrounding ares, residsnces and other persanant
otruoturoo end roedweys (Eu..plo: Copy of raslevant portxon of USGS topograephic map).
SEE APPEND % '
8. An B 1/2" x 11" plot plen of fecllity showing the location of menufacturing proceesses
snd outlete for eirborne emiseiona. Relate ell rflows to the flow diagren,
SEE APPENDIX 3
DER form 17-1.202(1)
Effective November 30, 1982 Page 7 of 12
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9. The appropriate application fee in accordance with Rule 17-4.05. The ¢check should be
made payable to the Departmant of Environmental Regulation. ATTACHED '

10. With an application for operation permit, attach a Certificate of Completion of Con-

" atruction indicating that the 3source was constructed as shown in the construction

permit. NOT APPLICABLE ‘ '
SECTION VI: BEST AVAILABLE CONTROL TECHNOLOGY

A, Are standarde of performance for new atationary sources pursusnt to 40 C.F.R. Part 60
E appllcable to the source?

[-1 Yes [ ] No
‘Contaminant Rate or Concentration

N.A. ' N.A.

B. Has EPA declared the best available control technology for thia clasa of sources (If
yes, attach copy) :

ad
[ 1 Yyes [x] No
Contsminant Rste or Con:;}tration

BACT has_not bgen.declared for this class. of sources

C. What smiasion levela do you propose as beat available control technology?

Contaminant Rate or Concentratian —
VOLATILE ORGANIC COMPOUNDS AVERAGE COATING VOC CONTENT OFGS 5?1bs [gal.

v0C/gal. OF COATING DELIVERED TO COATING

APPLICATOR,

0. quqplbq the existing control and trestment technology (if any).
1. Control Device/System: 2. Operating Principles:
3. Efficiencys:* 4. Capital Costs:
#*Explain method of determining

DER Form 17-1.202(1)
tffective November 30, 1982 Page 8 of 12



‘3. Useful Lifes - 6. Oporcting Costes
7. Energy: 8. Mesintenance Coats
9. Emissionm

Conteminent ) Rets of Coneintrotlon

) 10, Steck Persmeters

) e, Helght: : ft. b, Diameter: ‘ ft.
e. FfFlow Rete: ACFH d. Temperature: SF,
e. Veloeoity: FPS

E. Describe the control end trestaent technology aeveilasble (Ae many types -g,-ppltoébl.,
use sdditionsl pegee if necessery).

e e

1. LOW SOLVENT TECHNOLOGY
| , | CONTROL VOC EMISSION
o. Control Devices FORMULATE COATING TQ b. Operating Principles: BY FORMULATION

GIVEN SPECIFICATION

; c. Efficiencysd Nor AppriCARLE - Cepltel CostIESTIMATE, $10,000.00
o. Ussful Lifer CONTINUING - f+ Oporating Coets3520,000.00
. Energyi? NOT APPLICABLE ". Maintenance Cost:NOT AVAILABLE

1. Av.ll.blllty:of conatruction materlals and process chemicales AVATLABLE
d J. Appllciﬁlllty to ‘manufecturing processes: APPILICABLE

k, Ability to canetruct with contral device, inatall in aveiladle .pnd.; and dp.t.f..
within proposed levels: ARIE TO INITIATE ' )

! 2. CATALYTIC INCINERATION
i a. Contral Device: CATALYTIC INCINERATOR b+ Opersting Principless CATALYZED INCINCERATI(
c. Efficiencysl 90% + d. Cspltsl Cost: $500,000.00

',, Uesful Lifes 10-15 YEARS ' f. Operating Costs NOT AVAILABLE AT THIS WRITI}

g UOTATION
( i. Aveilebility of conetruction meterislas and process chewicales AVAILABLE

1[!91.1" aethod of determining efficlency.
£nergy to be rasported in unite of electricel powar - KWH design rete.

OER Fore 17-1,202(1)
€ffective November 30, 1902 Page 9 aof 12




J- _Appllccblllty to nondf.cturlnq pracesssa: APPLTCARLE WITH SOME PROCESS MODIFICATIONS

k. Ability to conetruct with control device, instsll in aveilasble specs, end operate
within proposed lavels: NO FORSEEABLE DIFFICULTIES

3. .SOLVENT RECOVERY:

e. Control Device: CARBON ADSORBER b. Opersting Prlnclplﬂﬂi.PHYSICAL ADSORPTION
c. Efrictencyil 85-90% d. Cepitsl Cost:$600,000,00-$700,000.00
e. Ueseful Lifes 10-15 YEARS f. Opersting Cost: NOT AVAILABLE AT THIS WRITING

9. En.rgy:z gggTﬁ¥%éﬁABLE FROM BUDGET h. Maintensnce Coat: NOT AVAILABLE

i. Avellebility of conetruction materisls snd procese chemicales AVAILABLE
J- Applicebility to menufscturing processess APPLICABLE WITH PROCESS MODIFICATIONS

k. Ability to conetruct with control device, install in availaeble spece, and apereta
within propoeed levels: NO FORSEEABLE MAJOR OBSTACLES TO INSTALLATION

A,

s. Control Device: 7 ‘ b. Operesting Principles:
c. Efflclohcysl ‘ d. Capital Coata: '
e. Useful Life: : ' f. Operstlng Cost:

9. tnorqylz . . . h. Maintenance Coat:

1. Availebility of conetruction meterisle end process chemicels:
J. Applicebility to menufscturing procsssass:

k. Ability to conetruct with control device, install in avsilabls epace, and aperate
within proposed levele:s ' '

fF. ‘Doocrlbo ths control technology salected: [0y SOLVENT TECHNOLOGY
1. Control Device: TFORMULATE TO GIVEN 2. Efficiency:! NOT APPLICABLE

. SPECIFICATION .
3. Cepitesl °°"'$10,000.00 4., Uessful Life: CONTINUING
3. Operating Cost: $20,000.00 6. tnnrgy:2 NOT APPLICABLE
7. Haintensnce Coet: NOT APPLICABLE 8. Mgnufacturer: NOT APPLICABLE

9. Other locetions where employed on slmlilar processes: NONE KNOWN
s. (1) Company:t NOT APPLICABLE

(2) Mailing Address:

(3) City: (4) Statae:

lExplaln method of determining efficiancy.
2£norgy to be reportsd in units of elsctrical power - KWH design rate,

DER Fora 17-1.202(1)
€ffective November 30, 1982 ' Page 10 of 12



- ..

(3)

Environmentel Mansger:

(q) Telephone No.: ST

(7) Emisstons:l o
Contaminent ' Rate or Conc;At;.tion

(8) Process Rete:!l

b; (1) Co-pony;

(2) Metling Addrees: '

(3) City:s | (4) State:

(3) Environmentsl Menager:

(6) Telsphone No.:

(7) Emisstons:!
Conteminant Rate or Concentretion

(8) Procese tho:l

10. Resson for selection and description of systems:

lkpﬁllclnt'auct provide this infocmation when avallable. Should this Lnformstion not be
sveilebls, oppllcontlnuct stats the reeson(as) why. -

A. Company Monitored Dete

1.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION
NOT APPLICABLE '

no. sites TSP () Sp2e Wind spd/dir

Period of Monitoring ya / to / /

Othsr deta recordsd

month day year month dey yesr

[
!

Attach sll data or statiesticel summaries to thlis application.

sSpecify bubbler (B) or continuous (C).

DER Form 17-1.202(1) .
Effective November 30, 1982 Page 11 of 12



LIRS A - P W I -,

2. Inetrumoentetion, Field and Laburatory

a. Was inatrumentation EPA refersnced or its equivalent? [ )] Yes [ ] No

b. Was inatrusentation calibraeted in accordance with Departaent praceduree?
[ J vyes [ ] No [ ] uUnknown

Not.orolojlc.l Data Used for Air Quality Modeling

1. Year(s) of dats from / Y to / /
month dsy yasr month day yaar

2, $Surface deta obtained from (locstion)

3. Uppsr air (mixing height) data obtsined from (locatian)

4. Stability wind rose (STAR) dats obteined from (locstlon)

Computer Modele Ueed

1. . _ r Modified? If yes, attsch do-orlbtlon.
| ‘ Modified? If yes, .ttach'doocr;ptlon.
3. Modified? If yes, attsch description,
4, Modifled? If yes, attach dsescription.

Attach copiee of all final model rune showing input dats, rsceptor looetions, and prin-
ciple output tebles.

Applicents Mexinmum Allowsblo Emiseion Dste

Pallutent Emission Rate
1514 grams/een
so? ! grams/eec

Emisoion Date Used in Modeling

Atteach liet of emiseion sources. Eminsion deta rsquired is source name, description of
point source (on NEDS point number), UTM coordinetes, stack data, sllowsble emiseions,
and norsal operating time.

Attech sll other information supportive to the PSO review.

Discuss the social snd economic impact of the selected technology versus other epplice-
ble tschnologies (i.s., joba, payroll, production, tsxes, energy, etc.). lnclude
aseeasmont of the environmental impact of the scurceas.

Attach scientific, engineering, and technical material, reports, publicationa, jour-
nsla, end other competent rslevant informetion deacribing the theory and application of
the requested beet sveilabls control technology.

DER Form 17-1.202(1)
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VOLATILE ORGANIC COMPOUND
EMISSION CALCULATIONS APPENDIX I

Max imum Potential Emissions

Maximum VOC loading in lbs./min. during spreading: 4.3 lbs./min. = 258 1lbs./hr
Actual spreading time: 15% of operating time (from time study)
Potential operating parameters: 16 hours/day

250 days/year
5 days/week

Use Calculation:
16 hrs./day x .15 = 2.4 hrs./day in spread mode

2.4 hrs./day x 60 min. x 4.3 1lbs./min. during spreading = 619.20 1bs./day emission
1 hr. ' (maximum potential)

619.20 1bs./day x 250 days/yr. = 154,800 1lbs./yr. = | 77.4 tons/yr. .

ISpreaders #2 and 73]

Maximum VOC loading in 1bs./min. during spreading: 14 1lbs./min. = 840 1lbs./hr
Actual spreading time: 15% of operating time (from time study)
Potential operating parameters: 16 hours/day per spreader

250 days/year per spreader

' , 5 days/week per spreader

Use Calculation:

16 hrs./day x .15 = 2.4 hrs./day in spread mode

24 hrs./day x 60 min. x 14 1bs./min. = 2016 1lbs./day emission-maximum potential
1 hr.

2016 1bs./day x 250 days/yr. = 504,000 1bs./yr. = |} 252 tons/yriJ per spreader

2 spreaders x 252 tons/year = l504 tons/yf?] for spreaders #2 and #3 - Maximum
' potential

{Festooning Area

The festooning area routinely flashes offone pass worth of solvent per day/blanket.
Four blankets would be placed into festooning each day on a two shift operation.
Process records indicate that a maximum of 10 1lbs. of solvent per blanket enters
the festooning area. The blankets leave nearly solvent free. Therefore maximum
potential solvent emissions would approximate.

i

4 blankets/day x 250 days/yr. x 10 lbs. solvent/blanket = 10,000 1bs./yr. =|5 tons/yr.



Mixing Area

Emissions from the mixing area can be expected to approximate 12 tons/yr. maximum
potential by estimate. This would include both local and general room exhausts.
10 T/yr. can be associated with local mixing tank exhaust and 2 T/yr. can be
associated with general room exhaust.

Emission Point Allocation

Emission Point'<§E} :

Emission point <<:> captures 25% of the VOC exhaust from spreaders #2 and #3,
100% of the VOC exhaust emissions from spreader #1, 100% of the festooning area
VOC exhaust and 100% of general room exhaust from the mixing area,

Emission Point 1 Total = (spreader (# l: 77.4 T/yr.) + (spreaders (2 and 3)
504 T/yr. x .25) + (festooninf 5 tons/yr.) + (mixing

general 2.0 T/yr.) = [210 T/yr

Emission Point <:§> :

Emission Point <<2> captures 100% of the VOC exhaust from the mixing room tanks.
This emission can be expected to approximate a maximum potential emission of EEZ
tonS/er :

‘

Emission'Point‘<;:> :

Emigssion point'<::> captures 75% of spreader #2's exhaust. Therefore maximum
potential emission from emission point,§<;> would be

252 T/yr. x .75 = [189 tons/yr.]

Emission‘Point <<:>

Emission point -<:§>- captures 75% of spreader #3's exhaust. Therefore maximum
potential emission from emission point would be ’

252 T/yr. x .75 = [189 tons/yr. |

Maximum Lbs./Hr. Calculation

Emission Point <j:> :

a) Spreader #1 maximum spreading time/hr. = 9.0 min./hr.
Spreader #1 maximum solvent use/min. = 4.3 lbs./min.’
Spreader #1 emission point collection % =_100%

9.0 min./hr. x 4.3 1lbs./min x 1.0 = [38.7 1bs./hr.|,

b) Spreader #2 maximum spreading time/hrs. = 9.0 min./hr. -
Spreader #2 maximum solvent use/min. = 14.0 lbs./min.
Spreader #2 emission point collection % = 257

9.0 min./hr. x 14.0 x .25 = [31.5 1bs./hr.

c) Spreader #3 maximum spreading time/hr. = 9.0 min./hr.
Spreader #3 maximum solvent use/min. = 14.0 lbs./min,
Spreader #3 emission point collection % = 25%

9.0 min./hr. x 14.0 x .25 = bl.S 1bs./hr.‘]
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d) Mixing general exhaust 2 T/yr. = 4000 1lbs./hr. = 250 days/yr. = 16
16 1bs./day + 16 hrs./day ={1 1b./hr.

TOTAL MAXIMUM LBS./HR. = a + b + c + d
{ 103 1bs. /hr}

Emission Point <;;> :

Toval annual emission = 10 T/yr. = 20,000 lbs./yr.

20,000'1bs./yr.y€'250 days/yr. = 80 lbs./day~— 16 hrs./day =| 5.0 lbs./hr.

Emission Point <:>>

Spreader #2

Maximum spreading time/hr. = 9.0 min./hr.
Spreader #3

Maximum solvent use/min. = 14.0 lbs./min.
Spreader #2 '

Emission point collection % = 75%

9.0 min./hr. x 14.0 lbs./min. x .75 = 94,5 1bs. /hr.

Emission Point <5>

Spreader #3 maximum spreading time/hr. = 9.0 min./hr.
Spreader #3 solvent use/min. = 14.0 lbs./min.
Spreader #3 emission point collection % = 75%

9.0 min./hr. x 14.0 lbs./min. x .75 = 94.5 1bs./hr.1

Actual Tons/Yr.

The facility currently operates at approximately 407 of its emitting potential.
Therefore, potential T/yr. are multiplied by .40 to obtain actual emissions.

Actual Amigsions
40
/

Emission Point Potential Emissions x
<> 210 T/yr. 84 T/yr.
<<:> 10 T/yr. 4 T/yr.
<&> 189 T/yr. 75.6 T/yr.
<> 189 T/yr. 75.6 T/yr. TOTAL ACTUAL
f”’”g TONS/YR. = 239.2
59

Total VOC/yr. figures correlate well with 1982/83 purchasing records for VOC raw

materials. Current 1983 use projections would approimate 240 T/yr.
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APPENDIX II CONT.
PROCESS FLOW EXPLANATION

- vy
Rubber is milled into sheets for use in cement making. No calcu- “1m
lation of emissions 1s included in this application since only Ok co Wed
particulate emissions would be regulated and this source is a
minor one which will be dealt with separately from VOC emissions. n
> 3
Rubber is combined with VOC (MEK/Toluene) and mixed to the de- } F@ SJ

sired viscosity for spreading.

Rubber cement is spread on cotton fabric in repeated passes of oW
varying thicknesses utilizing a knife type applicator. This STERM
step forms the blanket carcass. VOC flashes off due to steam ERLOILED
heated coills and 1s captured by overhead hoods.

Carcass is finished and moved in roll form to face spreaders 2

and 3 where top or face coats are applied to the blanket, solvent
flashes off as in Step 3. The final pass 1is not dried, rather it
is talced and recoiled with interleaving paper at which point it
moves to Step 6. ‘

The blanket is then unrolled and hung open in the festooning
area where the final pass dries. . The blanket is virtually sol-
vent free after 16 hours of air drying time,

: .

The blanket is once again rolled up and is put into a vulcanizer 5°§

which is actually an autoclave which puts the final cure on the °“§€f

blanket.

Following final cure the blanket may be buffed or sheared and M
)

then packaged for shipping. cAn¥
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SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83

OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 3
. # SAMPLES AVG LBS. AVG LBS RUBBER/
COMPOUND ANALYZED - TOLUENE/100 LBS. 100 LBS.
7002 48 58.9 41.1
5503 22 63.7 36.3 -
1101 48 47.8 o 52.2
6607 - 40 63.4 ' 36.6
1100 23 ' 49.3 50.7
Qv 1492 20 _ 61.2 : 38.8
b o 6609 31 . . : 66.5 - 33.5
@ ﬁg ' 106E 1 : 63.3 ' 36.7
o . 7001 2 62.1 37.9
108 12 : 32.7 67.3
1280 12 57.1 42.9
106 9 ' 65.6 - 34.4
105 13 33.8 66.2
3303 - 2 64.9 : ©35.1

7007 . ' _ 62.0 ' 38

Note: Encompasses all but 3 compounds currently used in production and
would be a suitable cross section of those compounds used most
frequently.; : S :

8. How many pounds of”volatilelorganic‘compounds will be in a gallon of
applied coating’

The chart below delineates 1bs. solvent/gallon of applled coating for
the most frequently used compounds.

TR - - . o .

‘COMPOUND HI Lo AVERAGE NUMBER TESTED-
o 7007 . 5.6 4.8 5.3 16
:ﬁ;& : ©. 5503 6.1 5.4 - 5.7 8
¢ o 6607 5.8 4.6 5.2 2
: 1492 5.4 " 4.6 5.2 4
..3303. 5.3 5.6 5.4 2
L 1280 5,17, 4,97 5.0 2
1100 5.6 4.6 4.9 9
1101 - 5,07 C 4.3 4.7 16
T 4,1 3.8% 3.9 9

..105°

:'The above examplesAare typical of those compounds current in’ use,f ‘
however, they do' not include all compounds currently in use.




SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) . Page 4

9. a) How will Talc be feceived, stored and conveyed to the process?

Talc is received, stored and conveyed to the process in 55
pound bags.

b) What.air pollution control equipment or operatinn practices
will be used to minimize Talc emissions?

wg?“’ Appendix III contains a drawing of the bag house and ancillary
R

piping and collectors to be used in the talcing operation for
the purpose of dust collection. "

¢) How much Talc will be emitted to the atmosphere?

5+ Talc emissions will be fugitive since the collector will be
located in-doors. The dust collector supplier is being con-
tacted in order to ascertain estimated collection and removal
efficiencies for the purpose of a fugitive emissions estimate.
We will transmit that information to you as soon as it becomes
available.

10. Will solvent laden air discharged from the plant contain -any parti—""

culates or oil mist?

no oil mist. Should solvent recovery be the selected control de-
vice, air discharged will be filtered at an efficient removal level.
of 99.0%+ of particles ;;.3 microns in diameter.

a) What will be the particulate and VOC emissions from emission e
- point No. 2 mills?

Particulate and VOC emissions combined'fromAthe milling opera-
tion would approximate 1.7 - 8.0 lbs/day.  These numbers were

A\ generated by weighing all the individual components to be added--
q,f‘ﬂﬁj , to a batch before milling and then weighing the total batch
<9

e \

A

post milling and noting the lost material. The plasticizers
used in the milling process are not appreciably volatile. .
Appendix IV contains several example data sheets on plasticizers

commonly used in the milling operation and Appendix V contains.

volatility data on many plasticizers used in the rubber industry.ii -

The solvent laden air will contain only fugitive nartiCUlates and.” . .



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO

11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.)

Page 5

b) What control equipment will be used to limit particulate eﬁis—

- sions from the mills?

%ﬁw~ Since nearly all rubber compounds are compounded from master-
§§( A\? ;} batches, particulate emissions are quite low and as such no
NI control devide is currently proposed for the operation, see
LVVA (11a) above.



STAGE | VAPOR RECOVERY

0OPW 23

" OPW 523

OPW 523

OPW 23, 523, 523- S VENTS

The OPW 23 Vent has an aluminum body and a 40-mesh brass screen. The OPW 23 is an’ open
. vent and directs vapors upward in accordance with.NFPA Code 30. Set screws make |nstal|at|on
. easy. Availablein 1)4”, 2" and 3" sizes.
The OPW 523 Pressure Vacuum Vent is an upward vapor discharge vent and is avarlable
~ with either an 8 oz. or 12 oz. pressure setting and a !5 oz. vacuum setting. S
The 523 is available in 2” size, and is attached to the 2” threaded vent pipe: -
o - The OPW 523-S Pressure Vacuum Vent is similar to the 523 above, except |t |s attached to
" the vent line with set screws rather than pipe threads A gasket is provnded IR :
: Availablei in2”size.. ..
" 'The rated maximum flow pressure drop for all OPW 523 Vents is 28 oz. per square mch at

v7ooo SCFH.

t,f'“
KRN o« -
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Wheelabrator-Frye Inc.

Graphic Supplies Division

7520 Universily
Des Moines, lowa 50311
Tel.(515) 274-4901

November -1, 1983

Mr. Willard Hanks ' [) E; F?

‘Engineer _
State of Florida Ny
Department of Environmental Regulation 0> ]983
: -2600 Blair Stone Road : o
" Twin Towers Building o 4 i)/g' n
B Tallahassee, FL 32301 ’ ‘ : ‘<21v7

Dear Mr. Hanks:: -

I'd like to take this opportunity to thank you, Bill Thomas and Nancy
. Wright for the courtesies extended myself and Herb Mycroft during the"

course of our recent meeting in Tallahassee. 'In accordance with our .,

conversations at that time, please find enclosed additional data

gathered pursuant to Mr. C.H. Fancy s. request for same dated September
.2, 1983l.-u.; e S ‘Q~. e

Sh uld you require further information and/or assistance in. processing'
.- . David:'"M" Company's air pollution permit application please don't
SRR hesitate to contact me. directly.‘ . . . : s

A

'f;f, .. Sincerely, @ - - -
’WW/O‘ [(/M.—
' ' Michael A. Ware ,

Graphics Div. Env. Coord. -
. Chemicals & Coatings Group'
' Wheelabrator-Frye, Inc.
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SUPPLEMENT TO DAVID 'M' COMPANY
APPLTCATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES

Prepared By: Michael A. Ware

What will be the maximum production and operation time (hour/day) of \fy
the plant?

The maximum uncontrolled emissions of the plant 300 tons/ %'t
2
D I 4

year based upon a two shift, 16 hours/day operation. The potential

emissions incorporafiﬁgfag end of pipe control device capable of n
delivering 90% removal efficiency would approximate 30 tons/year. fo
The 300 ton/year two shift operation is based upon the foIlowing CM)L/
historical information: ' .

ESTIMATED
% NORMAL
, BUSINESS
YEAR OPERATING HQURS/DAY . VOLUME . ANNUAL EMISSIONS
1982 10 90% 271 Tons
1983 16 80% 255 Tons

(Annualized Estimate)

What percent of the maximum production was the emission and raw
material data in the application based upon?

' The application was based upon 80% of the<hi§£2£isallz_gerived 300 tons/

year uncontrolled emission number and reflected current economic condi- -
tions which approximate 70-80% of the usual demand for lithographic ~' 12 .
printing blankets. Should blanket demand return to 100% of the normal .
level, 300 tons uncontrolled and/or 30 tons. controlled. would approxi- JEP
mate annual emissions without subtracting rubber cement containing VOC's:
which are disposed of at Emille, Alabama.

Will solvents other than MEK and Toluene be used at this plant?

Yes, small amounts of Naptha and.Isopropyl Alcohol will be used at this
facility for the purpose of manually cleaning blankets during inspection.
The additional fugitive type emissions from the use of these materials N

- will approximate

5,000 lbs/yr  Ispropyl Alcokiol = = - L gl

2,000 1lbs/yr  Naptha



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO . 11/1/83

OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 2
4. How many gallons per year of each solvent will be consumed at the
' maximum production of the plant? 3‘811
((Ouv‘f‘ﬁ §3,00e Whvene "\’?Lﬁ/% = v
%°°2ﬁ~ Approximately 75,000 gallons Toluene and 9,000 gallons MEK will be
%4 g\ used at the maximum production of the plant. Were the use of MEK

to be discontinued in order to facilitate efficient recovery of
Toluene, approximately 83,000 gallons of Toluene would be used
annually at the maximum production of the plant.

How will the solvents be shipped to the plant? Submit a drawing
showing the storage area and piping to the mixing area.

The solvents will be shipped via bulk tanker and Appendix I is a
conceptualization of the storage area and piping to the mixing area.

a) How many storage tanks will be built at the plant?

Five, two for #2 diesel fuel, two for Toluene storage and one
for MEK storage.

b) What air pollution control equipment will be used to minimize
VOC emissions from the tanks? ? ]

A coaxial vapor recovery system of the type 1 or 2 nature- will®

be installed to minimize VOC emissions during off loading. In * ~

addition, an OPW 523, or 523 -S pressure vacuum vent will be ’
installed on each tank vent line to minimize VOC emissions -

during storage. Appendix II contains example information on

coaxial vapor recovery and OPW 523 and 523-S vents 1ike those

proposed for installation.

" ¢) What will be emissions be from the tanks? Submir emissions cal-

o . 7‘['0;

culation.

The equipment supplier has not as yet provided information con-
cerning expected emissions from tanks equipped with coaxing re-
covery and pressure vents. We will endeavor to obtain this in-
formation as soon as possible.

What will be the mixing ratio of solvent to rubber in lbsllbz

The chart below outlines the mixing ratio of solvent to rubber on a
. 100 1b. batch basis. . CTe :
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. : ’ : APPENDIX II

o

- SECTION B :
Coaxial Vapor Recovery Equipmen#

FOR USE IN STAGE | AND STAGE Il SYSTEMS

SystemC

TYPE 1 -=6s-7C- 3" & 4" Serles Fittings
: (Non Poppeted)

TYPE 2 =68-TcP - 37 & 4" Serles Fittings
: (Poppeted)

‘;r__-.-._".
N

An easy, inexpensive means to convert existing
conventional 3” & 4" size underground storage tank
fill pipes to coaxial instailations. Normalily littie to no
digging or tearing up of concrete is necessary. Simply
remove existing tight fili adaptor and fili pipe (if -
instailation is so equipped), inserting Type 1 or Type 2
coaxial fill tube and adaptor as required.

'NOTE: Type 2 poppeted fittings are certified by Cali- . ,
- fornia Air Resources Board (CARB) TYPE 1 68-TC - 4" SERiES v
SHOWN BELOW IS A TYPE | - 68TC-4" TYPICAL INSTALLATION (NON'POPPETED) FITTINGS

FOR TANK TRUCK
HOSE FITTINGS SEE
PAGES 23 THRU 38.

ISR 1 ouD LNES
ENEN - -on LinEs

20
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‘diphenylbromoarsine (C.H.); AsBr. .

Properties: White crystals. M.p. 54-56°C. ,

Derivation: (a) Hvdrobromic acid and diphenylarse-
nious oxide are heated together for about 4 hours at
115-120°C: (b) by action of arsenic tribromide on
tripheny! arsine at 300-350°C.

Hazard: Highly toxic: strong irritant.

Shipping regulations: (Rail. Air) Arsenical compounds,
solids. n.o.s.. Poison label. ’ ’

l.J-diphenj'l-l-buten-l-one. See dypnone.

diphenylcarbazide (C.H.INHNH):.CO.
Properties: White crystals or flakes. Insoluble in

water; soluble in alcohol and benzene. M.p. 173°C,

Decomposes in light.
Derivation: Phenvlhvdrazine and urea. )
Use: Determination of copper and other metals.

diphenylcarbinol. See benzhydrol.

diphenyl carbonate (C.H.0),CO.
Properties: White, crystalfine solid. Can be halogen-
ated and nitrated in characteristic manner. Readily |
undergoes hvdrolysis and ammonolysis. Soluble in
acetone, hot alcohol. benzene, carbon tetrachlorid

ether, glacial acetic acid and other organic solvents;
insoluble in water. B.p. 302°C; m.p. 78°C; sp. gr :

1.1215 (87 °4°C).

Grade: Technical.

Uses: Plasticizer and solvent;
bonate resiny. .

diphenylchloroarsine (C.H.);AsCl. -y
Properties: Colorless crystals or dark-brown liquid,
which slowly becomes semi-solid. Decomposed by
water (slowly). Soluble in carbon tetrachlorid
chloropicrin. phenyldichloroarsine; practically insol;
uble in water. Sp. gr. 1.363 (40°C) (solid), or1.358;
(45°C) (liquid). b.p. 333°C (in CO: atmosphere
m.p. 41°C.
Derivation: Benzene and arsenic trichloride are heal
in presence of aluminum chloride. ;

Grade: Technical.

Hazard: Highly toxic by inhalation; strong irritant §
tissue. 4
Use: Military poison gas. e
Shipping regulations: (Rail) Tear Gas label (,
Poison label. Not accepted on passenger planes.

diphenyldecy! phosphite (CsH;0)POCioHa,.
Properties; Nearly water-white liquid; sp. gr.
(25/15.5°C): m.p. 18°C; refractive index 1.5
25/D). Combustible. :
- Uses: Chemical intermediate; stabilizer for p
and polvolefin resins.

diphenyldichlorosilane (C.H.),SiCl.. -
Properties: Colorless liquid;, b.p. 305°C; I.B
sp. gr. 1.19 (20°C): refractive index (n 25/D)
-flash point (COC) 288°F. Readily hydroly
moisture, with liberation of hydrochlon:
Combustible. .
Derivation: (a) Reaction of powdered silicol
chiorobenzene in the presence of copper pows
catalyst; (b) reaction of phenylmagnesium. .t
with silicon tetrachloride. :
Grade: Technical.
Hazard: Highly toxic: strong irritant to
Use: Intermediate for silicone lubricants.

synthesis of polycar

APPENDIX IV fﬁ,@@ﬁo} 13@;,0

phenyl lithium,
- Hazard: Probably toxic, .o
Use: High-temperature lubricunt.

diphenyldimide. See azobensenc

! diphon)’ldimethOX)'silnne (C.H.).Si(OCH.)s.

Properties: Liguid: s °

1. sp. gr. LUKO (25°C): b.p. 19]c
(_:-;Tm);bcrefractwc index 1.8404 (25°C). S':\lubll iﬁ
acctone. benzene, methyl al-ohol: ¢ 1
H:wurd: Probably toxic." gl combustiple
Uses: Treatment of powders, glass, paper. and fabrics.

diphenyleneimine. See carbasule
ulphu-diphenylenem(:thnne. Sce NMuorene.

diphenylene oxide (dibenzofuran) C;H, O (tricveli
viene I > tnicvelic).
"i:’r‘tlrlr:le.s._Crystalhnc solid; n\.p.|H7°’C;(b.,;'\C2!li?°C'
solu vater; sl g i : r

ins¢ bcn;c:\nc.“al". slightly soluble in alcohol. ether
Derived from coal-tar.

Hazard: Probably 1oxic.

Use: Insecticide.

1.1-diphenylethane. See uns-diphcnylethane. 0
1.2-diphenylethane. See sym-diphenylethane. 0(\\\

unsdiphenylethane (1, ]-d; Ieth
{C.H.).CHCH.. iphenylcthine)

Properties: Colorless liquid. Soluble in chloroform:

cther. carbon disulfide. B.p 286°C-
er. - B.p 286°C: sp.ogr. 1.004
Lzu‘:ti(h)lé f.p. =21.5°C. Flash point 2M°gF: com-

[”"f:”"‘“- Action of acetaldchvde on benzene in
(:r:rgt{]c:‘ of concentrated sulluric acid.
ses: Nolvent for nitracellulose:; organic synthesis.

svm-diphenvylethan ; 1 i . .
pane) CHOH e dibenmyl: 1.2diphenyi.
{t“re’:"'?s’f White. crysialline needles or small plates.
;u”lilde.c il:soz;LCI;ho"' chloroform, ether. carbon di-
l)_:x‘."('f mp. s2oC, | VAT NP gr 09782 byp.

rivation: (a) By treating hensvl chloride with )
tallic sodium. b) Acty £ v le with me-
.7:"mal.'nesium Lh)l()rizlclf)n of benzy| chloride on ben-
Use' Organic synthesis.

diphenyi ether, See dipheny| oxidr.:
diphenylethylene, Seo stilbene.

\_\'-diph"“." ) . . L.
CHN\'H("E:_-,(,"I-';':;’{'ZT;M (ethyl diphenyldiamine)

Properties: -

Im_p‘;":"l‘:' a?é_mjk‘olortd solid: sp. gr. 1.14; soften-

tone. cthuions G insoluble in water; soluble in ace-

Lse A nvlene dichloride, bensene. and gasoline.
Antioxidant in rubber compounding.

diphen) iy colic acid. See benzilic acid.

“r?r?-mpc’r'ﬁff-'"'&’r'.?-’ (DPG: melaniline) HN:C(NHC, H,),.
T e powder: bitter taste; slight odor-
solubis i-n e":ﬂ'rs 147°C; decomposes above 170°C;

Y aleahol, carbon tetrachloride, chlo-

rolorm, hoy
. benzenc gang tolucne; slightly soluble in

Yo ap ;
g ation. Treatmen) of aniline with cyanogen chio-

wradUn.. seaction. of didodecyldichlorosilane with

, Properties: Solid: m.p. 45°C; b.p:

diphenyinitrossmine. Sce N-nilrosodipheriyiarﬁiné -

2.%diphenyloxazole (DPO) ooc,ﬁ..-

Saperior humbeis refer 1o Minufacturers oandeMark Produm . For Alialr .
- C "0 page num

- 15 LACH:CHCCH:CHG, ..

Use: 'a\’elenmh ifte in s} [o]
se. W shift i intillati
p ting. £ r soluti n scintillation

diphens| &ophthalate (DPIP
(:‘H‘OQCC..H;COOC..Hk. ) . '
l:g,‘:“'??f White solid; m.p. 138-139°C. Combus-

USC \1anu acture of p("\h(‘lllllllldal(’lcs, hlgll tem-
perature-resistans polymers

diphenylketone. See benzophenone.

diphenyImethane tbenzyvlbenzen
Mn 4 A C) (C,H ):CH'.
Properties: Long colorless needles. So}ublc in alcohol
gzd“céhe;; _miolublc in_water. Sp, gr. 1.0056;: m.p
o le ir > . L . m.p.
o .p- ‘.M.7 C.Flash po.lnl 266°F; combus-
Derivation: Condensation of bep; i
ation; enzyl
Hl::ac én ;;Jrcs;nce of aluminum C;[};rgglondc and ben-
T . Lo . O . .
'ccnlralionl;(.) ably irritant and narcotic in high con-

Uses: Organic synthesis: dyes; perf

diphen) imethane4.4- dlisoc;
3 4.4~ yanate (MDI: methy i-
paraphenviene 1socyanate; methyIenebism(:)I:‘c}rlai'rl‘e'_dI
cvanate) CH:(C.H.NCO),. . v e
\Prgrneln.:gstzcLxght-_\'cl(l;»(;t;.c)fused solid: solidification
R Lspogr 1.197; soluble i
Dei?‘z;:yc. kerosine and nitrobenzene: comch:.lnst?ﬁemnc'
‘ation: ~Diaminodi .
thosgcnc. para. para Dlammodlphcnylmethane and
lazard: Highly toxic by inhalat; '
Unrrnar'll. Tolerance. 0.02 ppmai::ilz?i’: of fumes. Strong
ses. Preparation of polyurethane resi 2 -
fibers: bonding rubber to rayOn.an';jcsr:?zl::xrxlii spandex

diphenylmethanol. See benzhydro!.

diphenylmethy! bromi : i
pBreCr‘llt:(me'l-'l?)' bromide (bcnzhydryl bromide)

193°C (26 mm).

Decomposes in hot water: soluble in alcohol: very .

Hsolublc in benzene.

azard: Strong irritant to eyes in.

é);g: Organic synthesis. yes and skin.
IPPIng reguations: - (Air) Corrosi >

Corrosive material. n.o.s.. White lasl;cv: fabel

diphenylmethyichlorosilane (CsH)HCH,)Si
Propocnics:- olorless liquid: ;p;:r( “-‘3?'85'00_ b -
25°C nashG point 135°F. Combustible P
atton: Grignard -reactoin of diphenyldici i
lane with melh)'lmagnesiumlZh?orsilghcnYIdlChlorOSI-
Hgard: Modc_ratc fire risk. Probably toxic.
Use: Intermediate: end stopper for silicone oils.

(Rail)

diphenylnaphthylenediamine CinHo(NHC, H.)..

Properties: Silven crystalline pl i |

Dl: 'alc:)'holz mBsolublc in water, ph:peslg:’gCh”) so!uble
rivation: By heating 2 7-dihyd aphil

with aniline and aniline thrOChllo{iJ:xynaphlhalcng

Use: Organic synthesis. . :

Properties: White, fluffy solid- e
Grade: Scintillation, . sow'. mp-70-72°C.




types; curing and hardening of polymers (e.g.. core-
binding resins); corrosion inhibitor; propellant.
Shipping regulations: (Rail) Flammable liquids, n.o.s.,
Red label. {(Air) Flammable Liquid label.

lri(e:th borane (triethylborine; boron triethyt).
(C:HshB.
Properties: Colorless liquid. Sp. gr. (25°C); flash
omt —32°F; fp. —93°C; b.p. 95°C; refractive
index - 1.3971; heat of combustion 20,000 Btu/lb.
Miscible with most organic solvents; immiscible with
water.
Derivation: Reaction of triethylaluminum and boron
halide, or diborane and ethylene,
Hazard: Flammable, dangerous fire risk. Ignites
spontancously in air. Highly toxic by inhalation;
strong irritant. Reacts violently with water and oxi-
dizing materials.
Uses: Igniter or fuel for jet and rocket engines: fucl
additive: olefin polymerization catalyst; intermedi-
ate. .
Shipping regulations: (Rail) Pyrophoric liquid, n.o.s.,
Red label. (Air) Not acceptable.

triethy! borate (ethyl borate) (C,H;):BOs.
Properties: Colorless quuid; mild odor. Hydrolyzes
rapidly, depositing boric acid in finely divided crys-
talline form. B.p. 120°C; sp. gr. 0.863-0.864 (20/

20°C). flash -point 51.8°F (C.C.); wt/gal 7.20 Ib. .

(20° Q). refractive index 1.373t1 (20°C).

Uses: Antiseptics; disinfectants; antiknock agent.
Hazard: Flammable, dangerous fire risk. Moderately
toxic.

Shipping regulations: (Rail) Flammable liquid, n.o.s.,
Red label. {Air) Flammable Liquid label. (Air) Legal
label name, ethyl borate. .

triethylborine. See triethylborane.

triethyl citrate (cthyl citrate) C;Hs(COOC,; Hy)s.

Properties: Colorless, mobile liquid. Bitter taste; b.p.
294°C; b.p. (1 mm) 126~127°C; sp. gr. 1.136 (25°C);
refractive index 1.4405 (24.5°C); pour point —S0°F;
solubility in water 6.5 g/ (00 cc: solubility in oil 0.8
g/100 cc. Flash point 303°F (COC). combustible.
Low toxicity.

Derivation: Esterification of citric acid.

Grades: Technical; refined; F.C.C.

Containers: Metal drums and cans; tank cars.

Uses: Solvent and plasticizer for nitrocellulose and
natural resins; softener; paint removers; agglutinant;
perfume base; food additive (not over 0.25%).

triethylenediamine N(CH,CH,;);N. Catalyst used in
the production of polyurethanes. Combustible,

triethylene glycol (TEG) HO(C,H.O)H.

Properties: Colorless, hvgroscopic, practicatly odor-

less liquid. Sp. gr. 1.1254 (20/20°C); b.p. 787.4°C;
vapor pressure less than 0.0l mm (20°C); flash point
350°F (C.C.). wt'gal 9.4 ib (20°C); freezing point
=1.2°C; viscosity 0.478 poise (20°C). Autoignition
temp. 700°F. Soluble in water; immiscible with ben-
zene, toluene and gasoline. Combustible; low toxicity.
Derivation: From ethylene and oxygen, as a by-product
of ethylene glycol manufacture.

Grades: Technical; C.P.

Containers: |-, 5-gal cans; 55-gal drums; tank_cars.
Uses: Solvent and plasticizer in vinyl, polyester and
ﬂolyumhanc resins; dehydration of natural gas:

umectant in printing inks; extraction solvent (“Udex™

fractive index n (25°C) 1.437; b.p.  300°C; f.p. less
than —60°C. Combustible; low toxicity.
4 Use: _Plasticizcr.

triethyléene glycol dibenzoate .
CoHsCO(OCH,CH,O0CGCeHs. -~
Properties: Crystals; b.p. 210-223°C; m.p. 46°C; flash
point 457°F (TOC), sp. gr. 1.168. Combustible. Low
toxicity.

Uses: Plasticizer for viny! resins; adbesives. -
triethylene glyco! dicﬂﬁrylnte (triethylene glycol dioc-
toate) C1H|3COO(C 1CH10)3WC1H|5. LI
" Properties: Clear liquid; sp. gr. 0.973 (20°C); acidity

0.3% max. (caprylic); moisture 0.05% max; fp.

~3°C; b.p. 243°C (5 mm). Soluble in most organic
solvents. Combustible; low toxicity. .
Uses: Low-temperature plasticizer for elastomers,

triethylene glycol dichloride. See triglycol dichloride.

tﬂethallene glycol didecanoate
CoH s COO(C,;H,0),OCCsHs.

Properties: Colorless liquid. B.p. 237°C (2.0 mm); sp.
gr. 0.9584 (20/20°C); viscosity 28.6 cp (20°C). Com-
bustible. Low toxicity. :

Use: Plasticizer.

triethylene glycol di(2-ethylbutyrate) -

CsH“(xOCl'lz(CHz Hz)zCHz 0C5H|'|. . .
Properties: Light-colored liquid; sp. gr. 0.9946 (20/
20°C); 8.3 Ib/gal (20°C); b.p. 196°C (5 mm);
vapor pressure 5.8 mm Hg (200°C); solubility in
water 0.02% by wt (20°C); viscosity 10.3 cp (20°C).
Flash point 385°F. Combustible. Low toxicity.

Use: Plasticizer.

triethylene glycol di(2-ethyihexoate)
C;HisOCOCH:(CH,0CH,),CH,OCOC;H;s.
Properties: Lightcolored hquid; sp. gr. 0.9679 (20;
20°C). 8.1 1b/gal (20°C); b.p. 219°C (5 mm); vapor
pressure 1.8 mm Hg (200°C); insoluble in water;
viscosity 15.8 cp (20°C). Flash point 405°F. Com-
bustible. Low toxicity.
Use: Plasticizer.

triethylene glycol dihydroabletate
CNHHC CszO)]OCCnHu.
Properties: Liquid. Sp. gr. (25°C) 1.080-1.090; re-
fractive index (20°C) 1.5180; vapor pressure (225°C)
- 2.5; Nash point 226°C; insoluble in water. Combus-
tible. Low toxicity. .
Use: Plasticizer.

triethylene glycol dimethyl ether

CH,;(OCH,;CH,);OCH,.

Properties: Water-white liquid; mild ether odor; sp.
gr. (20/20°C) 0.9862; refractive index 1.4233 (n
20/ D): flash point 232°F; b.p. (760 mm) 216.0°C; (100
mm) 153.6°C; fp. —46°C. Autoignition temp.
1166°F. Completely soluble in water and hydrocar-
bons at 20°C. May contain peroxides. Combustible.
Low toxicity.

Containers: Glass bottles; cans; 55-ga! drums.

Uses: Solvent for gases; coupling immiscible liquids.

triethylene glycol dioctoate. See triethylene glycol di-
caprylate.

triethylene glycol dipelargonate
CKHNCOO(CLHJ )\0 Clan
Properties: Clear liquid: sp. gr. 0.964 (20/20°C): b.p.
L 251°C (5 mm); f.p. +! to —4°C; refractive index

Uses: Plasticizer: intermediate.

triethylene glycol dipfoj ; ate -
. Psé;lgsp(ogfil:(:lﬂ:)xp‘NOOCCsz. .
Tiies: Colorless liquid, Sp. gr. (25°C) 1.066:
{racuvc index (25°C) 1.436; b?p.g(r2 mm)cl)38-036‘2°rg
.p; less than —-60°C; solubility in water, 6.70%, b);'
weight. Combustible. Low toxicity. "
Use: Plasticizer, ) ' oy SR
"‘:,:&',T" g!ycol monobistj) - ether. I'Sé!é'l':'l?u?bxy‘tfi‘;'
ridl’nyl)-s»(riazine) ( retammc': TEM l"2.4.l6-tns(l-az|-_
NC[N(CH;)] NCIN(CH,),]NCIN(CH;}j.

Properties: White, crystalline, odorless powder: m.p.
. 3 3 wder; m,p.
160°C (polymerizes); polymerizes readll,l‘;l w'e;;‘ rl?egt

. or moisture; soluble in alcohol, water, methanol,’

chloroform, and

Grade: N F. aestone.
lI~}nzard: Highly toxic.- = .- R

cs':'.n o%?;‘lg:: (see mt.rog.en;.ﬂ‘mstards); insecticide; -
triethylenephosphoramide (tepa: tfis{1-azifidinvhohos. -

phine oxide; APQ) (NCIS;&:),%. -azlrldlnyl)phos-‘ E
Properties: Colorless crystals; m.p. 415C: <iuble in
- water, aleohol and etlﬁg. C:'mbdspt'iblel. G soluble i .
o vation: From ethyleneimine. . . .- . . .|

sauJ:rd. Highly toxic. Strong ir_'ril'ant t"c.o skin and tig-.* .
Uses: Medicine (see nitrogen mustards); insect steril- . ;-

ant. Also used with tetrakisthydroxymethyl)phos-~ .

phonium chloride (THPC) to form ion -

polvmer suitable for flameproofing c:ttc:r:‘.d gga;llts’:

Sthns[’ I.-(2-me(hyl).azlndmyqphosphine oxide. T
ipping regulations: (Rail) White label, (Air) Cor- --

rosive label. Legal label name: tris((-aziridinyl)} - =

" phosphine oxide.
See also tepa.

triethylenetetramine NH;(ézFLNﬁ):C:P!;NHz.

Properties: Moderately viscous vellowish liqui
volatile than diethylenetriamine but l|'eserln ul: i,;e?r:
many other properties. Soluble in water. B.p. 277.5°C;
sp. 9%",8‘3_?;8 (2042§)°I%); m.p. 12°C; flash point
F (C.C); wt 8. 1 i :

Autoignition temp. F./ga @C Combpsuble.

Grades: Technical; anhydrous,

E{on(araners: Cans; drums; tank-cars. :

qugjxr;zém\am to t|ssue? Causes skin buins
ses: Detergents and softening agents: synthesis
dyestuffs, pharmaceuticals andgrug;er acglneraetz?s.or

Shipping regulations: (Air) Corrosive label,

tri(2-ethylhexyphosphate [C.H,CH.
Properties: Light‘-’csglored[ quu‘i'd (CHHICHL PO,

. sp. gr. 0.92 '
20°C); 7.70 Ib/gal (20°C); b.p. ZZ&CSIS mm)?ow:gg{'
pressure 1.9 mm Hg (200°C): insoluble in water;
viscosity 14.1 ¢p (20°C); pour point ~74°C; flash

. _point 405°F. Combustible: | ici
Use: Plasticizer. e low toxicity.

tri(2-ethylhexyl) phosphite (C,H,:O), P. : ' -
Properties: Straw-colored liquid: sp. gr. 0.897 (25;

I5°C). m.p.. glass at low temperature: refractive in-
dex 1.451 (n 25/D); flash poinF:cWF'(COré).'gog-

bustible: low toxicity.

cma o __ .
‘ Eg?.?Q\CEQNU.?'U.;‘\ -~ CTO__ w3

process). :

I3
Al
%.
Bl
i
j
‘.
i
i
¢
1,
!
i
i

1.4470 (23°C); flash point 410°F. Almost insoluble tric2 : ' 16
triethylene glycol diacetate in water; soluble in most organic solvents. Combus- 2 AO;%L??&T;?’&%“‘ %H;(COOC.H.,),, G

CH:COOCH:CH:OCH:CH,OCH:CH,;O0CCH,;. | tible. Low toxicity. . g : quid, mild odor: sp. gr. 0.992 (20/ Use
Properties: Colorless liquid. Sp. gr. (25°C) .11 re- Use: Plasticizer. :

Superior numbers refer to Manufacturers of Trade erl




882
’cor\" fraCl‘l\'C‘ index n (25°C) 1.437; b.p. 300°C; f.p. less triethylene giyvcol dipropionate .20°C);diSlillalion range at 3 mm, 278-284°C (5-95%).

S than —60°C. Combustible; iow toxicity. C:H:CO(OCH:CH:»00CC:H.. f.p.. a gel at —=35°C: refractive index 1.4846 (23°C);

S nos lise Plasticizer. Properties: Colorless liquid. Sp. gr. (25°C) 1.066; re- wt/gal 8.26 Ib (20°C). Combustible: low toxicity.
oo ne s ; i ¢ fractive index (25°C) 1.436: b.p. (2 mm) 138-142°C; Use: Plasticizer.
BN triethylene glycol d'bC“’OOBEQH f.p. less than —60°C: solubility in water, 6.705 by
- PC.Hﬁgs(ogr'::gl':_?)t; > 210-22’.3°C' m.p. 46°C; flash - weight. Combustible. Low toxicity. - triethylmethane. See 3-cthylpentane.

ies: 'S . b.p. o BEP. R s . ici .
Oy flash  pomt 487°F (TOC): sp. gr. 1.168. Combustible. Low Use: Plasticizer. triethylmethyl malonaldehyde diacetal. See 1.1.3-tri- .

'J\ o refractne
. X AV Buw b
...... wible with

toxicity. ) ) )
Uses: Plasticizer for viny! resins; adhesives.

S triethylene glycol dicaprylate (tricthylene glyco! dioc-

toale) C?HNCOO(CH:CH:O)_\OCC?HH.

BEST AVAILABLE COPY

triethylene glycol monobutyl ether.
glycol.

triethylenemelamine (tretamine; TEM. 2.4,6-tris(1-azi-
ridinyl)-s-triazine)

See butoxytri-

" Pro

883 TRIETHYL TRICARBALLYLATE

cthoxy-3-methoxypropane.

triethyl orthofo_rmn& (triethoxyméthane) CH(OC; Hs)..
rties: Colorless liquid: pungent odor. b.p.
145.9°C; refractive index 1.39218 (18.8°C); sp. gr.

W - sl boron P(;(;;:fnies‘. Cle(:;;pl:g!;l‘::(; S&ogu9e97()30(52gaaxacl(}llpy $Cl N(CH:)’:]NC[N(CHZ)I]N?[N(CHZ):]. 0.895 (20;:':2‘00'(1:). Soluble in alcohol, ether; decomp.

’ . A0 max. vlic). < U + b ies: Whit stalli odorl der: in water. Flash point 8°F (C.C.). Low toxicity.
L ew lgnites 3 C bp 243°C (5 mm). Soluble in most organic Properties: ite, crystalline, odorless powder: m.p. water. | h \ 2 i
N \“hali‘mu: _«;h-gh: %oznbuslible; o toxiCiY. 160°C (polymerizes); polymerizes readily with heat ~ Derivation: Reaction of sodium ethylate with chloro

L wane and ox-

nes: fuel Grade: N.F, Containers: 55-ga) steel drums. o :
TR T lycol didecanoate Hazard: Highly toxic. ‘ Hazard: Flammable. moderate fire risk.
LAt mghﬁlu(“eogo’;c(lH.O)\OCCan. . ) Uses: Medcine (see nitrogen mustards). insecticide: Uses: Organic synthesis: pharmaceuticals. ]
RITRRERRCITN R AR Pr:)pel:!iesz Colorless liquid. B.p. 237°C (22(.)8([“"1():;0:& _ chemosterilant. triethyl phosphate (‘TEP) (C:Hy:PO.. :
gr. 0.9584 (20:20°C): viscosity 28.6 cp (20°C). triethylenephosphoramide (tepa; tris-(|-aziridinyl)phos-~  Properties: Colorless, high-boiling liquid. Mild odor:
R bustible. Low toxicity. phine oxide; APQO) (NCH;CH.)PO. vcri;. stable at ordinary temperatures. Compatible {
" Madrolyzes  Use: Plasticizer. x - — . . with many gums and resins. Soluble in most organic -
N o vded cryss triethvlene glycol di(2-eth Ihu!yrn!'e&c' ' Properties: Colorless crystals; m.p. 41°C; soluble in solvents; completely miscible in water. When mixed il
TR } N OC:H,\. "

¢ an o086 (20
wo ogal 120 1h
Nt
Caenwloagent.

. twh Moderately

nable qullid. n.o.s.,
cd‘.a\\-' LAIr) Legal

OO HO
\:\Rn'u-n 1aste; b.p.
wop ! 136 (25°C):
N "mm Pt —S.O“ F.

wiubibiny 10 oil 0.8
WO ombustihle.

Uses: Low-1emperature plasticizer for clastomers.

triethylene glycol dichloride. See triglycol dichioride.

.H,, OCOCH(CH:OCH;):CH,
Pcrope;'lies: Lightcolorcd hquid: sp. &. 0.9946 (20(
20°C). 8.3 Ibgal (20°C); b.p. 196°C (5 mm);

vapor pressure 5.8 mm Hg (200°C). solubility in -

C vl : 0°C),
2 0.026; by wt (20°C). viscosity 10.3 cp (2
\;‘E::l: poinl{38'5° F. Combustible. Low toxicity.
Use: Plasticizer.

iethylene glycol di(2-eth /lhexoate)
"*(!4,‘,' :OCgOyCHz(CH: dHi}:C_g:(zgogvH
’ rties: Light-colored liquid; sp. g ‘
Pr28°p8‘ile85.l Illag/gal {20°C). b.p. 219°C (5 mm). va?or
“pressure 1.8 mm Hg (200°C), insoluble in water,

viscosity 15.8 cp (20°C). Flash point 405°F. Com- 3

bustible. Low toxicity.
Use: Plasticizer.

triethylene glycol dihydroabietate
- C.'qu_a.C O(C;H.0);0CCisHy

0.9679 (20 3§

(25°C) 1.080-1.090; re-

o1

or moisture; soluble in alcohol, water, methanol,
chloroform, and acetone.

water, alcohol and ether. Combustible.

Derivation: From ethyleneimine.

Hazard: Highly toxic. Strong irritant to skin and tis-
sue.

Uses: Medicine (see nitrogen mustards), insect steril-
ant. Also used with tetrakisthydroxymethyl)phos-
phonium chloride (THPC) to form a condensation
polymer suitable for flameproofing cotton. See aiso
tris[ 1-(2-methyl)aziridinyl Jphosphine oxide.
Shipping regulations: (Rail) White label. (Air) Cor-
rosive label. Legal label name: tris(l-aziridinyl)-
phosphine oxide.

See also tepa.

triethylenetetramine NH;(C;H.NH), C;H.NH..
ProEenies: Moderately viscous yellowish liquid. Less
volatile than diethylenetriamine but resembles it in
many other properties. Soluble in-water. B.&SZW.S“C;
sp. .gr. 0.9818 (20/20°C). m.p. 12°C; h point

. form or reaction of hydrochloric acid with hydrogen
cyanide in ethy! alcohol solution.

with water is quite stablc at room temperature, but
at clevated temperatures it hydrolyzes slowly. F.p.
—56.4°C; b.p. 216°C. flash point 240°F; refractive
index 1.4055 (20°C), wt/gal 8.90 1b (68°F). Com-
bustible.
Grades: Technical; 976;. )
Containers: Drums:; tank cars; tank trucks.
Hazard: May cause nerve damage but to less extent
than other cholinesterase-inhibiting compounds.
Uses: Solvent; plasticizer for resins, plastics, gums:;
manufacture of pesticides; catalyst; lacquer remover.

- Shipping regulations: (Rail. Air) Organic phosphate,

liquid. n.o.s., Poison label. Not acceptable on pas-
senger planes. .

triethyl phosphite (C:H:);PO,. ) .
Propenties: Colorless liquid; sp. gr. 0.9687 (20°C).
b.p. 156.6°C; refractive index 1.413 (n 25/D). flash
point 130°F; insoluble in water; soluble in alcohol

i jes: Ligui . gr. 275°F (C.C.). wt 8.2 Ib/gal (20°C). Combustible. g
- acd i Mot dle‘;q?Z‘gbCS)pI SEITBO' vapor pressure (225°C) Autoignition)lcmp. 640°F{gl @0°0) and ether. Combustible.
tank i grasqg:sanpoim 226°C: insoluble in water. Combus- Grades: Technical; anhydrous. Containers: Glass bottles; 5-, 55-gal drums.

rs.
" mitrowcliulose and

tible. Low toxicity.

Containers: Cans; drums; tank cars.

Hazard: Moderate fire risk. May be toxic.

f

i
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1
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Uses: Synthesis; plasticizers; stabilizers; lube and

Hazard: Strong irritant to tissue. Causes skin burns s
: grease additives.

and eye damage.’
Uses: Detergents and ‘softening agents; synthesis of
dyestuffs, pharmaceuticals and rubber accelerators.

Shipping regulations: (Ai t

tri(2-ethy

QUOVETS, agglutinant.
yoaovet “.:5({).
. Catnlyst used in
. Combustible.

MH
s rctically odor-

Use: Plasticizer.

triethylene glycol dimethyl ether '
H.CH,),;OCH:. ) . .
Pgt:*p‘c(r?gs: -Wate;-white liquid, .mlld. ether odor; Sp.
gr. (20/20°C) 0.9862, refractive index I.423.3 ((;)‘,
20/ D), flash point 237 F; b.p. (760 mm) 216.0°C; (100 ~

0,0,0-triethy! phosphorothioate (triethyl thiophos-
phalc) (C;H;0),PS. :
Properties: Colorless liquid with characteristic odor.

B.p. (10 mm) 93.5-94°C; sp. gr. 1.074; flash point’

e [C.HyCH(C:H;)CH:],PO..

1) 2 ¢ : nexyl, <l L
e °C. 153.6°C; f.p. —46°C. Autoignition temp. Properties: Lighicolored liquid; sp. gr. 0.9260 (20/ 225°F (COC); combustible. S i
.\0', “i(!’,'_phazs?]:oi(r:\l TIT»()W F. Completely solul‘gle in water and hydro}:;':- 20°C); 7.70 ib/gal (20°C); b.p. 220°C (5 mm); vapor Containers: Bottles; drums. oty
w2 treczing point pons at 20°C. May contain peroxides. Combusti pressure 1.9 mm Hg (200°C), insoluble in water: [ Hazard: Toxic by ingestion; cholinesterase inhibitor. b
"‘-"-(-,: Autoignition Low toxicity. ’ viscosity 14.1 cp (20°C), pour point ~74°C; flash | Uses: Plasticizer; lubricant additive; antifeam agent: R
RS -)‘-'h\c with ben- - Containers: Glass bottles: cans; 55-gal drums. aid oint 405°F. Combustible; low toxicity. hydraulic fluid; intermediate. ¥
;l“r:::;z} low toxicity. Uses: Solvent for gases; coupling ‘immiscible liqOids. : se: Plasticizer. Shipping regulations: (Rail, Air) Organic phosphate, o
APt ; i ' liquid, n.o.s., Poison label. Not acceptable on pas- . il
R s u by-product i te. See triethylene glycol di tri(2-ethylhexy!) phosphite (CiH,»O)P. . quid, » ! ccep P B
seen "‘g"p’r';,';e“"°°' dioctoate ; Properties: s oo lquid; sp. gr. 0.897 @5/ . senger planes. _ R
. ’ . 15°C), m.p., glass at low temperature; refractive in- . i - i
jjums: 180K CATS.  triethylene glycol dipelargonate “dex 1.451 (n 25/D); flash point 340°F (COC). Com- "P"t"'"r"!*?'g‘ll'g';;;(Flh*i%o%oc“l);ggol‘ﬁ;'?& i
: \,'im.l_'pol_vbster and. C.HnCOO(C:HA&).\ - CaHyo. 0.964 (20/20°C)' b.p. 3 bustible; ]0‘ lo;gicity. . . fl:g(civ;esindgx I’(26°CK)] |'423§: E;p (5 mm) isg_ il
Hon »o! |narl‘llu('3|Ud8::,; P;grggnc(ssz (I;I;z:)r hfq':ud; lSpiogr;4‘;C; o cive index % Uses: Plasticizer; intermediate. 160°C; solubility in water-(20°C) 0.626 by weight. H
actioh solve 14470 (23°C); fash point 410°F. Almost insoluble : M(Z—ﬁhy.lhexa)trhpdl_ime CH)(COOCH1). - . - Combustible. : - R
in water; “soluble in most organic solvents. Combus- Properties: Clear liquid, mild odor; sp. gr. 0.992 (20/ Use: Plasticizer. ] L ) b
N T T U L P : ) " ) >




er intermediate; soi-
parts and precision

thvDirimethylammo-
OH]‘ C.H.O-.

sn). drums.
“hloroethylene (q.v.).

obaltic oxide.
tricyclamol  chloride

oluble in alcohol; in-
} (48°C). b.p. 234°C
ble.

1€TS,

OOH. A saturated
in natural fats or oils.
crystalline solid: m.p.
d in medical research
as chromatography.

:4.“‘)]80.\. )

sp. gr.. 1.065 (25°C):
x 1.5480 (24°C): flash
in all proportions in
hvdrolvzes on contact

SIS.

shate; TCP) ™

f isomers.

. odorless liquid. Sta-
refractive index 1.556
Y. wt/gal 9.7 Ib; crys-

Miscible with all the -

's. also with vegetable
point 437°F; autoigni-
c.

1osphorus oxychloride.
.; tank cars.
mgestlon and skin ab-
hrfhly toxic; its toler-

air

chloride, polystyrene,
for plasncs air filter
‘aterproofing. additive
5. hydraulic fluid and

P.

slight phenolic odor.
. (20/4°C) 1.115; flash
uble in water; miscible
e. ether. and kerosine.

for plastics and resins. -

v

1t N /LY Y AL

der: faint characteristic odor: soluble in alcohol and
In water. :
Use: Medicine.

tricyclic. An organic compound comprised of three
(onlv) ring structures, which may be the same or dif-
ferent, e.g.. anthracene.

sym-tricyclodecane. See adamamané.
tricyclohexyl borate. See boric acid ester.

n-tridecane CH:(CH.),,.CH,.

Propemes Colorles liquid. Soluble in alcohol; insol-
uble in water. Sp. gr. 0.755 (20/4°C); b.p. 225. $°C:
fp —5.45°C: refractive index 1.4250 (20/D); flash
point 175¢F. Combustible; low toxicity.

Grades: 959 99%;. research.

Containers: .Glass bottles; I-, 5-gal drums.

Uses: Organic svnthesis; distillation chaser.

n4ridecanoic acid (tridecylic acid; tridecoic acid)
CH(CH:);;COOH. A saturated fatty acid usually
prepared synthetically.

Properties: Colorless crystals, m.p. 44.5°C; sp. gr.
0.8458 (80/4°C): b.p. 3i2. 4°C, 192.2°C (16 mm); re-
fractive index 1.4328 (50°C). Shghtly soluble in wa-
ter; soluble in alcohol and ether. Combustible; low
toxicity. .

Grade: 999, pure.

Uses: Organic synthesis; medical research.

tridecanol. See tridecyl alcohol.
tridecoic acid. Sec n-tridecanoic acid.

tridecyl alcohol (iridecanol). A commercial mixture of
1somers of the formula C,;H,CH,0H.

Properties: Low-melting white solid with pleasant
odor; b.p. 274°C. m.p. 31°C; (20/20°C)
0845 wt/gal 7.0 Ib; ﬂash point (T8C) 180° F. Com-
bustible; low toxicity.

Derivation: Oxo process (q.v.) from C), hydrocarbons.

Grade: Technical.

Containers: 55-gal drums; tank cars.

Uses: Esters for synthetic lubricants; detergents; anti-
foam agent: other tridecyl compounds; perfumery.

tridecylbenzene (I-phenyltridecane) C.H«(CH;);CH.
Properties: Colorless liquid; sp. gr. 0.85-0.86 (60/

60°F). refractive index ].4815-1.4830. Combustible.

Use: Detergent intemediate.
tridecylic acid. See n-tridecanoic acid.
tri(decyl) arthoformate CH(OCoH ).

Properties: Liquid; b.p. 194°C; fp. —IS to —20"C'

refractive index 1.448; insoluble in water; soluble in
benzene. naphtha, ether, and alcohol.
Use: To remove small quantities of water from ethers

or other solvents where acid catalysts can be em- . .

ployed.

tri(decyl) pho:chlle (CioH:,0),P.

Properties: Water-white liquid; decyl alcohol odor.
sp. gr. 0.892 (25/15.5°C); m.p. less than 0°C; re-
fractive index 1.4565 (25°C). Flash point 455°F.
Combustible.

Containers: 55-gal drums.

Uses: Chemical intermediate; stabilizer for polyvinyl

and polyolefin resins.
tridihexethy! chloride

CeH,,C(CsH.)(OH)CH:CH,N(C; Hy), - C;HL . SJ

" triethanolamine (TEA tri(2-hydroxyethyhamine)

BEST AVAILABLE COPY

881  TRIETHYLAMINE

form. and in alcohol. Practically insoluble in ether
and in acetone. Melting range 198-202°C.

Grade: N.F.

Use: Medicine. . -

2,4,6-tri(dimethylaminomethy!)phenol
[(CH:)::NCH:],CH:OH.

Pr(l),rcmes Liquid. refractive index ISIRI Combus-
11

Hazard: May be toxic.

Uses: Antioxidants, acid heutralizers, stabnhzers and
catalysts for epoxy and polyurethane reslns

tri(dlmethylphen{I})phosphm (trixylenyl phosphate)

{(CH;).CH
Properties: Liquid. Sp..gr. 1.155; refractive index
1.5535. b.p. (10 mm), 243-265°C.; flash point 450°F;
solubility in water (85°C), 0.0029; by werght Com-
bustible.

. Use: Plasticizer.

“Tridione.”' Trademark for trimethadione, U.S.P.

tridodecyl amine. See trilauryl amine.

tridodecyl borate. See boric acid ester.

tridymite SiO.. A vitreous, colorless or whne ‘native
form of pure silica. Found variously but not so com-
monly as quartz (q.v.). Quartz will change into tridy-
mite with a 16.26 increase in volume at 870°C.

Unlike quartz, it is soluble in boiling sodium car- .

bonate solution. Sp. gr. 2.28-2.3; Mohs hardness 7.

trietazine. Generic name for 2-chloro-4-diethylamino-

6-cthylamino-s-triazine CIC;N;[N(C;Hs):JNHC;Hs.
Properties: Solid; practically insoluble in water.
Uses: Herbicide; plant growth regulator. :
“Tri-Ethane.”'” Trademark for 1,1.I-trichloroethane
(q.v. :

(HOCH,CH;:N

Properties: Colorless viscous, hygroscoprc h(Lmd

with slight ammoniacal odor; m.p. 21.2°C;

335°C (dcc’%uvapor pressure <0.01 mm (26°C); sp.
. 1126, h point (open cup) 375°F; wi/gal 9.4

b; miscible with water, alcohol; soluble in chloro- ]

form; slightly soluble in benzene and ether; slightly
less alkaline than ammonia. Commercial - product
contains up to 25% diethanolamine and up to 5%
monoethanolamine. Combustible; low toxicity.
Derivation: Reaction of ethylene oxide and ammonia.
Grades: Technical; regular; 98%; U.S.P. '
Containers: Drums; tank cars.

. Uses: Fatty acid soaps used in’ drycleanmg, cosmet-

ics, household .detergents, and emulsions; wool

* scouring; textile antifume agent and water-repellent
dispersion agent; corrosion inhibitor; softening agent,

humectant, and plasticizer; _insecticide; chelating

agent; rubber lerator.

triethanolamine lauryl suifate .
(HOC, H.);NOS(0)0C,;Hzs. A Irqurd or paste
Containers: Drums, tank cars; tank trucks. -

¥

Uses: Detergent; wetting, foaming and drspersmg'i
agent for industrial, cosmetic and pharmaoeutlcal‘

applications, especrallyv shampoos.

triethanolamine methanearsonste . . e

- CHyAs(O)JONH(C; H OH)s)...
Hazard: Highly toxic by lngesuon .
Use: Herbicide.

4
P

Chinning reonlatinne: (Rail Air) Arsenlml oomnound: ’

" " Hazard: Flammable, dangerous fire risk. Explosive

triethanolamine oleate. Sec lrihydroxycthylaminc'ole-
ate.

triethanolamine stearate. See trihydroxyethylamine
stearale.

triethanolamine titanate. See litanium cheléte.

1,1,%triethoxyhexane
CH(OC H.):CH;CH(OC: H.)CrHa .

Properties: Colorless liquid: sp. gr. 08746 (20/20°C)
b.p. 133°C (50 mm). f.p. =100°C; wt/gal 7.3 lb:
flash pornl 210°F. Insoluble in water. Combustible.
Low toxicity. :
Use: Synthesis " of aldeh\des acrds esters, chloride,
amines, etc. o

triethoxymethane, See tnmhvl onhoformate

1,1,3-triethoxy-3-methoxypropane > (tncthylmethyl
malonaldehyde diacetal) -
(CH,O0)(C,H:0)CHCH,CH(OC:H ):

Properties: Colorless liquid. Sp. gr. (25/4°C) 09'400
b.p. (6 mm) 86°C. Combustible. = .

Grade: 99%. :

Uses: Intermediate; crosslmkmg and msolubrhzmg
agent. . .

triethylaconitate
CzH«OOCCHC(COOC H«)CH:COOCJH« -
Pro rties. Liquid. Sp. gr. (25°C) 1.096; rel‘racuve
ex (26°C) 1.4517; bp (5 mm) lS4-l56°C Com-
. busuble s o
Use: Plasticizer. . ';—:"

trk-thylnlurninum (ATE: TEA alumlnum tnethvl) : -

(C:H): Al .
Properties: Colorless liquid; sp gr. 0.837; I‘
—52.5°C; b.p. 194°C; specific heat 0.527 (91 4°F)
Miscible wrth saturated hydrocarbons Flash point
_630 .
Derivation: By introduction of cthylene and hydrogen
into an autoclave containing aluminum. The reac-
non proceeds under moderate tcmpemturt and
arying pressures. .
Gra es: 88-949;.
Containers: Cylinders. T
Hazard: Highly toxic; destrucuve to tlssue ‘Flam-
mable, dangerous fire risk; ignites spontaneously in

Ca

gens, and amines.

fins, especially ethylene: pyrophonc fuels; production .
of alpha-ole ins and long chain alcohols; gas platmg
of aluminum,
Shipping regulations: (Rail) Red label (Arr) Nol ac
ceptable. (Rail) Legal label name alummum tncthyl

trlﬂhyhmlne (CzH,),N :

B.p. 89.7°C; f.p. —115. 3°C sp. gr. (20/20°C)07293
- wt/gal (20°C) 6.1 Ib; flash pornt (open cup) 20°F.
~ Soluble in water and alcohol, -

-Derivation: From ethyl chloride and ammoma under

heat and pressure.
. Containers: 1<, 5-gal cans; 582gal drums tank cars.’

s

limits in air 1:2 to 8.0%. Tolerance, 25 ppm ina
" Toxic by ingestion and inhalation; strong irritant 16

tissue.

“. Uses: Catalyiic solvent in cherical synthuns “dcceler-

ator activators for rubber wetting  nenetrating and =

air; reacts violently with water, acids, alcohols, halo- ; " "

Uses: Catalyst intermediate for polymenzmron of oIe—_'-' -




P—AH. TP-90B ~ SPGR, 0.97. High boiling, straw colored liquid; little
oTr no odoré non-toxic in ordinary handling. Visc (27°c) 8 cps.
Bp 660-760°F. '
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Prorermies oF COMMERCIALLY AVAILABLE DLASTICIZERS ARRANGED IN Ouper 0F AsceNving Nusmuer oF CarsoN AToMs

TanLe 15.3

. Volutility of
Sulubility, 5 at 20° C. Freo Plasiciser
. wy./8q. cm. /hr. o
o < 'l
No Name - R 03 \%
; 2 s % = ~
4 I S|z 3
21 9 5 2 s | s | 5|3 ~| = N
é 3| ¢ g }g S o - T T AP S RS >
1 8 2 =z s 5 g o 2 o
& 2| & & d |z |8 (=|5 |58 (8 &8
Simple Plusticisars é
1| Acetin . CaHro04 134 | Liwo | 15 | a8 ot
: ) 2 25°C. |at 25°C. [nt 255 C. =
2 | o- and p-Toluenesulfonamides (mixture) C1HyO4NS 1”71 l.:ﬁ‘:‘ l(fl.bp' to
. 8011 N
3 | Dincetin CiH 10 176 1.178 1.448 35.7 j
at 23° C. | at 28°C. 9
4 | 'N-Ethyl-p-toluenesulfonamide Coli304N3 | 199 [ 1471 1.522 f.p. I~
N ) st 63°C. | at 65°C. 38.0 5
3 | N-Ethyl-o- and p-toluenesulfonsmides (misture) CyH303N8 | 199 | 1190 1.540 426 0.55 101 A
. 825°C. | at 25°C. (a2 28°C. . —
6 | Triscetin CyH1(O¢ 18 | 1.157 1.429 15.1 )
L. (av.) |1 25°C, |at 28°C. 2
7 | Dimethyl phthalate C1oH100, 104 1.19t l.Bl!C 16.3 0.5 0.34 |>4.0 > 1000
at 25°C.
8 | o-Nitrobiphenyt C1:HyO2N 198 1.203 1.613 ‘38
) . ot 25°C.| at 28°C. [at 25°C.
9 | Diethyt phthalate ) CisH1404 212 1.118 l;,elc 12.6 Q.15 0.7 2.8 1.1 3.4 |> 500
. . a X .
10 | Triethyl citrate ) CizlzOy 76 | 1138 1. 441
. ’ a 25° C. at
248°C.
11 | Dimethy! sebucate . CiaH 120, 230 | 0.988 1.6 3.8
. . at30°C. | a2 30°C. | 8t 38°C.

Comwinndhpc‘iuolegtqﬂninVYNw-OSmédeudw
uivaleooce @ -
. % b
< 8 -3 ' % Loes, )
- 88 | & ail Rim | 08 | o
Ne. Name :g RN 5 B Gyt ;" . Bupplier™,
;S . é ‘g -n § g_o;" U
& pt Eo‘g 3 § 3 %
38 |Ss (¥Rl 0| | S |58 -
R EEE R N R 2
B (83|5elds| 3 | | & |2k|3k| & |8 |48 3
S
SinyhPlaaﬁa'acll 4
(o}
1 | Aoetin — | Kes L]
"2 | o asd pTal Movamides (mixture) — | Moo ;
. 8 | Discetin — | Koo =
4.| N-Ethyh-p-toluenemilonamide - — | son 3
5 | N-Ethylo and p-taluenesulfonamides (mixture) . - — | Moa >
.- 6 | Trincetin A U S N g
i 8 | o-Nitrobiphenyl ’ : s A — | Mon ’ ﬁ
9 | Dithyl phthalate .~ _ S IR : Co : | Moa, TR, UEI ﬁ
13 | Dimethyl sebacate w— | Bar

-"l(ll)p.llhuihmnduhuun%elonpﬁanuﬁ'c.onmih chine with constant rate of loading of 16,000 pai. per mioute.
b Dach —— indicatea no dota available, : o



TaBLE 15.3 (Conitnued) . ' 2
PRroOPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS
Vulnlililzyf
Solubility, % at 20° C. Freo Plasticiaee
. mg./sq. em /by
(&) 3] =
No. Name - h %.’ (3
5| 5 3 4
S S B - 3|2 5
3 E: = =
IR AR R REEEAE A AP |
S = | & X & g | 4 32 | 88
B
* Simple Plasticisers (Continued) é
- ‘ g
12 | Di-n-butyl tartrate C13Hsyz04 203 | 1.004 | 1.444 6.7 | 0.8 | 0.7 | 03 | 2.4 | 1.%0 1T
at23°C | st 8° C.
18 | Tri-s-butyl phosphate CislaiOF | 260 | 0.078 | 1424 3.4 [<0.07| 60 | M M >4 s s
at 20°C. [ at 25°C .
14| Monomsthyl phthalate ethyl glyoolate ester Crald 140 206 | 1.247 ‘..’550.0 188 0.1 1.3 0.5 0.1 0.48 [ Y 9
at 23° C. .
15 .N‘C.V lobexyl-p-tol I i CyH19O4NS | 283°| 1. {;’ﬂ f. C : 0.08. 24 §
: 80 .
16 | Monoethyl phthalate ethyl glysolste cetor CreH a0 280 | 1.186 "._.f., . g.% <0.08| 1.38| 1.60( 0.18( 0.5 s o
\ at 28° at 25°
17 | Di(methyl CaracsoLva) phtbalate C1H50¢ 2% | 1160 1.2201(1 5 0.8 3.2 {050 010 0.16 a %
at 28
18 | Triethyl acetylcitrate C14H1104 318 113 1;_’;.:9& > 52§
at
19 | Diisobutyl adipate C14H2404 288 0.987 1.428 70
' at 25°C. | at 26° C.
20 | Tributyrin CisH12408 302 1.038 | 1.43 9.9
. st 25°C. | at 258°C
. 21 | Methyl CutiosoLvs lsurste C1aH300y 258 | 0.894 1. 440 7.8
a25°C.[at 25°C uza'c.

M = Miscibls,

;;

S

uﬂ'&umhmuhuwuhmnhoﬂwhuoll&(ﬂ)wwmnu.
t ‘MdMudBmumeuu. 800 Reod38. * '

Compariasa of Propertiesof Vinylite R VYNW-$ Spocimens Plastiised Lo
Ui . . %lut.ru-
; . o) £ | %L Mm :
VI ! 3] ; | 4mil Film |gqt o -
T P % 9
' 3 |48 ([ e . . o .
i HHE T :
2 |& SaEJ 3 Sl E|=8|=k)|=|3 ] a ]
Simple Plasticisers (Coniinved) %
o
N | Kea 1
—|o E
fato eater 55.4° 1.8 0.1 8.0 | — | Mon- o
.| N-Cyelobazyi-p-toluencsutfonamide — | Men. B
. Monostiyl plithalate sthyl giyociate sster _ — | Moa
|, Pttt Cassonoura) phebalate: Y XY} 4.6 | 5.7 [ Nooe | OAYTE
: — | P o
— | b Q
iy —|TB g
L ERERN 3 — | ke



TaBLE 15.3 (Continued)

ProPERTIES 0F COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED .IN ORDER OF ASCENDING NuUMBER OF CARBON ATOMS

Volatility of
Bolubility, 9% at 20° C. Froe m! h‘A:m
mg./aq. cn./be.
No. Namo - R ] tn
9 = ) < -3
R B - 3| s 3
2 - g = 2
<} > 3 =
3 (3|5 |§ |35 |35|¢|§8 3|8 8§
EAN 2| 3= 8 || B
= 3 g | a|&= | a = | 88
b
Simple Plashcisers (Continuad) é
22 | Di-n-buty! phthalate - CreH1:04 m | L048 1.493 20.3 Insol | 0.48 | 34 30.0 0.98 148 o
. st 20°C. !;
23 | Di(CrurosoLyr) phthalate C14H1304 310 | 1.120 1.491 T.P. 0.3 3.0 2 0.4 0.18 30
st 28°C.| 31°C.
24 | n-Butyl laurats CieH3304 256 0.857 . g
at 25°C.
25 L!e!.hyl CruLosoLvE myristate Ci11H3403 28 | 0. iMC §
at 25°C,
28 | Dibutyl Cararrov) focmal C11H3406 36| 0.97 d
- 27 | Tripheayl phosphate CisH1504P 326 | 1.248 1.552 f.p. 0.02 3 %
- at 80°C. (8 60° C. | 40.6°C.
28 | Bis(dimethylbensyl) ether Ci13H130 288 1.008 l.lgcﬂc 9.0 .
at 25° C.
20 | n-Butyl cyclohexyl phihalate CisH 04 3| LOT8 I.;)(.)BC 117.0 k{ ]
at . -
30 | Moao-n-butyl phthalata n-butyl glyoolate estar CiaH140¢ 38| 1103 I.zgwc 04.9 | Ineol | 0.37 | 4.68| 2.70| 0.08 31
- st 25°C.
31 | Tri-n-butyl citrate C1sH3101 360 | 1.045° I.z:ﬂc Insal [<0.2 | 10.0 | 14.5 0.16 “
at 28°C.
- 32 | Tristhylene glycol di(2-ethylbutyrate) C1eH3404 348 | 0.998 l#c 1.8 0.03 1.0 0.2 | 24.0 0.88
_ at 20° C. .

200 of iea of Vinylite Resin VYNW-8 Specimesa Plastisised to
Comparison of Propertiea mi‘q‘:i A - Specimens y .
o3 %'Ellno-
od ; 5 tion,
: 3 §$ | % Lom,
28 § S s [ iR | | .
No. Name = | |[§ [T : . Rim o | Bupplier®
Fé g §| = .5 -
3 RIdolE | 5| |8
: 3 |53 (1889 1 | ¢ g o -
‘ésg i._. 358 . 5: 3 80 | 89 g 55
B &3 |5x8a T | & sk (xk| 5| B8 | &8
Simple Plasticizers (Continved) A % .
i : | ' Bar, CB, Har, Mon
Di-o-baty! phibalate NN . 17.8 17| 63 Noae Ne?hm.‘r&“ Q
USI, DA -
23 | Di(CxiioeoLvs) phthalate — | 0A ;
24 | n-Butyl laursts — | AR - g
25 | Methyl CaLLosoLvs myristate — | AR g '
26 | Di(butyl Caxarror) formal 85.3°¢ 10.1 15.6 | 14.8 | Noos | T o
27 | Tripheay! phospbate ‘ ‘ " | = | Dow, Moo, Ps é
28 | Bis(dimethylbeaayl) etber e I P e 1 |
29 | n-Butyl eyclobexy! phibalate 58.8 +3- [ ~20| a5 0.6 8.8|Nooe|Bar . Q
30 | Mono-w-butyl phthalate n-butyl glycolate ester 83.2¢ | 3000 | 300 R Y 17 | 4.3 | Noos | Moa - s
31 | Triabutyt ditzate 8.1 | 230 | 200 —4 | -1a] a1 1] 108 Noo| Pt B
83 | Trieshylens glyeol di(3-etbylbutyrate) i — | ceco.”

‘lo(Dp.u.lumle dulus st 75% el 8t 23° C. oo tensilo machioo with coustant rate of loading of 15,000 p.ai. per minute.
M {—) indicates no data available,

mn 1000 pai, wnmmnwofludxuolBlOp.uwmmuu See Roed. 2 [ N P e . :




TasLe 15.3 (Conlinued)

PrOPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS

016

) Voluuility of
Solubility, % at 20° C. Free Plasticiser
. ng./sq. cm./hr. g
. o I =
No.| . Name - ] i c>o
3 3 b 3 3
3 £ k: S 2 g . ~
3 g - s p . 9
42 > q i 3 - - N
4 g a 3 3 i 3| & | 3 |«C |« ®
£ 1 3 § (= |3|=|58]|%8/|%; B
= =2 w S 2 -3 A H i1 =_Z
[
Simple Plasticisers (Continued) é
33 | Butyl CrLi080L78 laurate CisHyOs | 300| 0.882 [ 1.4030 6.5 =
nt.(%')c. a2°C a2 C »
av.
84 | Di-n-hexyl adipate . Ci14H340, 314 0.933 1.439 7.8 a
e . : at 25°C. | at 25°C. | a4 25°C. .
85 | Di(1,3-dimethylbutyl) adipate C1aH3404 314 | 0.928 1;,4330 ags. = Q
. at 25° at .
38 | Di-n-butyl sebacate CisH1404 314 | 0.038 | 1 .2;«:1 9.8 | lasal | 18 M M 63 §
) . at 28°
37 | Di(butyl Czrios01vE) sdipate C1sH3400 M6 | 0.997 LZ&“’C. 12.8 588 g
. at 28°
38 n-Butyl myriatate Cuu”Oa 284 ozgalc z
- at 28°C.
39 | Tri(butyl Ceti0s0LvD) phosphate Cist30:P | 398 | 1.023 1.;14& 1.9 | 0.08 | 6.3 | Almoet miacible
“ “ P54
40 | Creayl dipheny) phoapbate CiHyOP | 340 ) 1.208 [ 1,563 30.8
) . at 25°C. | at 20°C.
41 | a-Bulyl bensyl phthalate Cot 1004 312 | 1116 1.838 39.3 29
o . : : a1 28° C. | at 20° C. | 4s 23°C.
42 | Bis(dimethylbensyl) carbonate | Ci9H3170; 208 | 1.083 1.547 188 32
at 20 C.
M = Miscible.

Comparisos of Proper tics of \}"mg‘iq Resin VYNW-5 Speciznens Plasticized 1o
uivalenos *
o_.:- %o Exurse-
e ot &) 77, Loss, uon,
L . ] g a g il Tl B | ¢
- No.| Nawme =2 g |« [ 5 § Cigtt | O, Supplier™ .
<§ |4 |8 (|39 i 3= =}
2 %85| w £ g
28 | 3 |40l | 3 g | i i B
1S | %5 | ¥g|Au s e e el Q.
el | @ oo g 3] 5 ; 5 ; -9 o
A AR RE I IR R 2
N EHEN P AR I E A AR :3
[
- Q
Simpls Plasticisers (Continuad) 4
Al )
. . =
33 | Butyl CewnosoLve laurate | = | Kes -
34 | Di-n-hexy! adipate ) - ) _ — | Kea E
" 35 | Di(1,3-dimethylbuty)) adipate _ ' — [ Har &
36 | Di-r-buty! selncate 37.8¢ | 1.2 0.4 | 16.8 | Nooe | Har, Pitt, RH >
37 | Di(butyl CzrsosoLve) sdipate N a.4¢ 18.0 | Nooe | Kes, OA é
_ 38 | n-Butyl myristate B . ‘ — | aB -
i . N g . |- =
BN 39 | Tri(butyl Cawrosorve) phosphate 43.7° . ol 11 14.2 | 13.5 | None [ OA Q
. ; 40 | Cresyl dipheny) phosphats i 72 3000 | 202 | 64 | 475 4| -1 6.1| 0.9 14.8 | Nooe | Mon g
. 41 | n-Butyl bensyt phthalate . : : 59. 2030 | 281 88| 70| o] -1 9.5 0.6 7.8 | Nooe| Mo
42 | Bis{dimethylbensyl) carbonate 71 3000 | 284 | 63 | 450 2| -0 1.8 16| 02| —|o0A
: © 51000 pai. temile modul t 757, elongation s 23° C. ou teasile wachine with oonataat rate of loadi of 15,000 i per minute.
Tk .+ - 2 Duah (—) indicates no data avuilable.
- :l%:lo::gugﬁ I@ pai, mmd;onm“ ol‘ 810 p.a.i. per minute. Ses Roed 18: o . ;'?_‘



TasLe 15.3 (Continued) E
PROPERTIES OF COMMERCIALLY AVAILABLE PLASTICISERS ARRANGED IN OrpER oF AscENDING NuMBgR or CARBON AToMS
: Volatility of
Salubility, % st 20° C. Froo Plastacime
) mg./8q. am. /be. ~y
o S n
No. Name - h. ) s
: = 4
2 £ i g 8| a2
4 8 i ' 2 ! 4 ) P 0@ o]
E N B[ 5|3 =55k =
= 2 4 s |a|=®=|a| 32|82
- >
Simple Plosticizers (Conlinted) g
, o
43 | Mothyl pentachlorostearats : CisHuOuCly| 471 | 1.204 | 1487 | 978.0 T B
44 | Methy ricinoleste . CieH10s 312 o0.038 | 1.462 §
st 28°C. | a0 35°C.
45 | Meth! Curioscrva pulmitate CioHuOy 3 o.zgmc a
at 38°C.
46 | Methy! hydroxysiearate. . CisHus0s 1Ty A . _ N

- 47 | Diphenyt phihaiste e CroH140 38| 1.2 1872 | tp : 0.000 1]

. phea! phid L aolfud0s oid |wicc| afc . g
48 | Dicyclohexyt phibalate.. - . | Culs0s | 320 133 : Lo 4
49 | 2-Echylhoxyl dipbany! phospbate- ’ ' CroHnOP | 303 | rows | 1ot 2.0 “ . -
80 | Di-n-bosyl phthaiate o , CuMaOs | 834 | 1007 “l.,g.nc' 2.5 | tnaal | 0.94 o
81 | Di(z-othylbutyl) phthaisto CeoHiOs | 5| 1016 uli:?c: % |l |<o.08| M | M [ o002 "

A8, 3-di ' - ' 34| 0.0 | Laso |'388 > ue
82 | Di(1,3-dimethylbutyl) phtbalate : CaH 3004 e :
M = Miscible,

Compariasof Properta of Vinytte Besia VYNW-8 Spaciaec Phsticieed o.
41 g 1# | auem | e | L
:.g. ‘ kN < |3 ¢l Film a'¢, tmd g‘ Bopplar™ . |
.i §o’ 3 H ; : o
! E’g ol § ¢ = 5 E - g .
Yoo |45 |8 e s | o : |
VO AR RE S E A I -
Siemple Plasicisers (Continscd) o é
¢ |[2000 |38 64| 000 | -0 -19] 03 0.3 o =
g
- E B
-
‘sas- [ 2000 [ 200 | 0, 5 :
© |30 20 _ 0.4 S
st || el o e
w3’ 0.1 g ‘
bine with sanstast rate of foads  of 16,000 p.al. per minate. '
P

16



TasrLe . 15.3 (Continued)

PrOPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NuMBER OF CARBON AToMS

121

Valatility of
Bolubility, % s 20° C. Proe Plasticiner
: mg./eq. am./br, - g
g J
No. Name .| & Y =
';é £ ﬂ : 8 | & 3
1 |3 1§ |5 y|=|8|3|:al.2 é
: 3 gl | 8= E A e
g 2 i ] d |48 |8 &
- S| e | & | & |a|e|a|= |8
b
Simpla Plasticisers (Continuad) é: :
83 | Di(butyl CartosoLve) phthalate Caol300¢ 368 | 1.063 “l.zggac 42.0 | Insol | 0.63 | 3.80| 6.50) 0.08 u ;
54 | Di(Cansrrow) phthalate CeoH30s | 398 | 1.10 1.1:9:&‘ 82.0 |lowl | 3.80| 0.09] 0.20| 0.08 18. E _
i _ :
55 | Tri-n-botyl scetylsitrate CuHa0s | 02| roto | 1441 a 8
a4 25°C. |at 38°C.
86 | a-ButyPpalmitate - : CuliuOy | 33| 0.888 S
87 | Tricreay) phospliate 4 CubfuOP | 868 | 11667 | 1867 | 1200 |lasck | 07| 8.8 | 20 | 000 | T |
58 | »Buty! boasyl sebacate . Caiu0s | 348 | tons | Line| Boen S
59 | Methyl aoetylricinoleate CaiHss04 885 | 0.038 “I#oc 'B.1 '
60 ( Methyl CuriosoLvE cleste CuBeOs | 341 0.003 “I#ac 10.3 013 |
61 | Di(2-othylbutyl) asclate CuBliOs | 367 0.030 | 143 1.4 _ . . )
83 | Propylene glyool monoricinoleato . Cubis | 37| 0980, ' :
68 | Mothyt CavscsoLve stearste CuHuO | 38| 0.877 | 1443 8.9 ' .
s2°C[at28°C 0B C

- R ' Toiom | 10dww S
.'*::-'.4}. T Nel - - Name. R . §§ g ] i: mm 2° C., 4mil d" N Am‘-;. BTy N e et
4 R 4| S~ A
: i | aR 00 5 ¢ 5 H v . q
HalkR S| XS | 13 L Lo
g ji gaeé: 3 2 a8 (xR é 8 55 SRR SRR
Bimpla Plasiciors (Contianed) S
53 | Dilbutyl Cavrosorvs) phthalate : ase | - ' 1.1 48| 104 | Nono | 0A i =3 :
84 | Di(Camarror) phitlats ) 1 20 |101] 0.0|Nose|OA i g
85 | Tri-nbutyl seetylritrate ’ T o=
56 | »Butyl palmitate > —|am. "
. 87 | Tricreayl phosphate ™. (20| 7e|oa] se0| +8[~3] 01 0.7 | 6.1 | Noos| Cal e
88 | w-Butyl benayl ssbacate R ) o ) 4 - — | B - Cr g ,
50 | Motiyl scetytricinclente o aee Lo sl | osmef— (s 2 :5 .
0 |- Methyl Cuasosowre cleate. o . ss | | o7 | no| 3| —|aAm -
- 61 | Di(ethyibatyl) asciate “s |s0|sm| | 0| s3] Nom|Bm. 7.
63 | Propyleos glyss! monoricinoleate ) — | Bei ;‘,.
a s ‘ 2R I __ m ‘ - e e
i @ 1000 pa ). tensile modul v, 4 . . . <-_.‘
: :m%‘-_) “d:::g% f.m" Qa:ﬁmm:n::hduh“mm"m ST S
/ rato of load 10 per minute. . L ) o : R . - %
‘m‘:‘o hlmwm s . - § ,}



. ' TasLE 15.3 (Continued) E
PROPERTIES 0F COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS
. Volatlity of
Solubility, % a4 20°C. . ~ | Free Plasticiser
. mg/oq. cm. /ALy
’ o o] =
No. Name T k_ . h =
'9 f g # 3 a
B g ;
& | @ A 8| ~| -
f i : ' 133!, S | wI
£ i ' B | § |5 | 8 |ug |k B
P | . b 4 B A ac | &2
Simpls Plasticisers (Continuad) %
64 | »-Butyl riciooleste CuHuOy | 38| _ N
68 | Di(1,3-dimethylbutyl) ssbscate CasHpOd  [-371] 0011 | 1430 | 88 cm
st 28°C. | st 38°C.
68 | Di(3-othylhexyl) adipate CulluOs | 71| 0.037 | 147 | 187 | (o | 0.12 , 4 s
67 | Diiaodety] adipate : CulOy | 37| 0.028 | i | 1.7 - n 9
: atise
68 | Dieapryl adipate . : CesHs04 371 | 0.918 1. 440 838 on §>‘
. . . 3 25°C. | asC. |
69 | Diethylens glyool dipelargonat CullaOy | 387 | 0.9 | 1447 [ 19 I
70 | Ditbutyl CariosoLvs) sbacets , CuaHl1s0¢ 408 | 0.970 . , 0.04 <
71 | Triethylese giyvol di(3-othyl bexancats) . CulluOy | @3] 0.008 | 1444 | 101 Lok | 0.4 ) M | M | 018 o -
78 | Triethylese glyeo) dicspryiate ‘ CollaOs | 406 | 0.07
av.,
78 | Di(butyl Cazsrror) adipate ' CasHlis0s 435 | 1.0 15
a2 16°C. (1 7 o +8
74 | *Butyl stearsts CuHuOs | 341 0.858 | L4t | 7.9 89
: : : 820 C | 38°C
M = Miscibla. : , ’

| s o % S
. : . ‘ : 7 Loan, 10 days, .
No.[ %7 Name * . T ERLT Eg e [« i . 4oil Rl 8'%:& ] Bupplier™ .

M . ) ° d | hﬂ U

ENRNRIE ' g

AR

: 3 3 ¢ é ¢ s | B -

° -4 | B2|ER o 13 .
4 - | 88 33 L W g =% | =k é s |58 g .
. Simpls Plasticisers (Conflavad) g .
‘o4 | »Butyl ricincleate ’ T | — | Dee 2
. 68 | Di(13dimethylbutyl) scbecate ‘ ' R I | -3
68 | Di(2-ethylhaxyl) sdipate : 51 230 (318 (67| o00 | ~215| 83| 2.5 13.2| 2.2 21.0 | None ct%oc‘.gtﬁm g
.- . : : t
o . — MWi, O
-_,d‘nwmw&mm ) L 51.3 | 2800 | 330 B -4 60 060|220/ Yo | Bm E
/10| Difbutyl Caricacivs) scbacste- ! .— | Des .
. 71| Tristhylens glyool di(3-othylbesanoate) % [3000|200| 00| 80| -17( 00| 47| 1%4] 20)2.8|No|cCOC -
. .M Diwcmxm)m ‘ — | Tui - N
'-u-,.summ _— cxmm.me.x-. ‘

8 Daahy (— :
. 'thymwmumm

.a SN

°|ooopamp"'“ un%' i un'c.mm-h chine with constaas rate of L ‘;uu.mutp-nﬁuﬂ._;"

L

L18



TasLe 15.3 (Continued)

ProPERTIES O0F COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN ORDER OF ASCENDING NUMBER OF CARBON ATOMS o
Volatility of
Bolubility, % st 20° C. "‘“’imﬂ"
. . mg /eq. om./br,
. 4] 2] .
No. Name - h_ R ;
N R 2| a =
' A I I 3| - )
REHRE I HHUHEER
s E ot
r-.g 2| & & a|®| a4 A8 | k8 g
' Simple Plasticizers (Continuad) o
75 | »-Butyl aleate c 330 | o.804 | 1449 U : g
1HuO st 25°C, 0t 25°C. | st 28° C. s
78 | Totrahydrofurfury! cleate C1aHi10p 368 | 0.928 ul'a‘rmc. 17.8 =
T?7 | Methyl CarrosoLvs acetylricinoleata CeaHesOy [ 389 | 0,988 ‘l#oc 42.1 | lnscl | 0.8 M M 13 E
at X .
78 | o-Xenyl dipheayi phosphate CaH1s0 402 | 1.288 1386 | 8088 | Iosol | '0.35 | 2.22( 0.3 | 0.008 20
' ;hu:wa bacate cnuno.P 382 | 1.088 q«:so'mc. e 8
™ i . . .0 on,
* e 2030°C. | a8 30°C. | a8 38° : N
80 | Di(2-ethylhexyl) phthalate CaiH3604 390 | 0.980 “I#oc 81.0 |Insol | 0.20| M M | 002 24 <1
; + . o
81 | Diisodeti phthalate c,.n..ﬂ. 390 | 0.587 J;ruu a.0 w2z
82 | Dicapryl phthalate . © | C3aH3404 300 | 0.960 nLZ:J'nC. 6.7 . 3 .
88 | Di(2-ethylhoxyl) tetrahydrophthalate . . Cauta04¢ 305 | 0.960 “I#ac. 43.0 | Insal. | 0.28 30
84 | Totra-n-butyl thiodisuodinate CaeH 1088 491 | 1.06¢ l#ruc. 63.6 | Insol | 0.33 [}
at .
88 | Di(2-othylhexy!) bexahydrophthalate | CaHaaO4 307 | 0.088 u'#‘c. 3.9 37
86 | o-Buty! acetylricinoleats CaHaO4 397 ] 0.020 | 1.456 5.2 20
. st 38°C.
M = Miscibie,

+ ey o

o‘—i ¢ %hon.m .
‘e % Lom, 10 dags, ' .
o, Name gg N 3 g | 4wmil Fim 2+C, ai 'g“ Supplia™
=g g" g $ o
- . A I 31 g - 5 .
gg Sw|3diE | 3 e . 55 g
3 i3 é:gh N i ALF ‘ B
E|&3|30ld3 3 | & 28 |3k| & | 8 5
ﬁndcw(w' _o"
75 | o-Butst aleste : — [AR B :
76 | Tetrahydrofurfuryl cleate 8¢ [ 2600 (207 (67| 30 ~8) 34| 0.8 0.3 | 17.3  Nons | AH,Em, Pis ~ "®
T?7 | Methyl CutiosoLva acetyiricinoleate . . o 80.8° i i 2.4 1.8 | 14.8 | None | Bak, Des . E
78 | o-Xany! dipheny) phosphate S _ ' . _ — | Dow =
79 | Dibenayt scbscate : ®.3¢ \ 0.7 0.3 | 11.8 { Nooe | Har )
80 | Di(3-ethyibexyl) phtbaiats a 2300 (283 |67 | 700 | ~ 8| -85 07| 5.6] 0 | 15.5 | Nons | Bar, COCC, Har
| R Rt
81 | Diisodotyl phthalate s . | 2700 300 -1|-77| - Nons | Baz, mku'u_wu
f_ . - ; SO G ita "
82 | Dieapeyl phtbalate o |20 |20 | =8|~ 06| | 0 |333|Nume|RH, Ha A
83 | Di2-ethyihexyl) tetrahydrophtbalate o 2390 | 320 {68 | 500 [ ~18 | ~37 [ 4.1 10.8] 0.3 |321.8 | None [ COCC ": g
84 | Tetra-n-butyl thiodisuccinate o 0. |3200(28 | 760 ~2|~2| 0 | 25| 0.8) 182 |Noma|COOC -
8 | Di(zethythesyl) hemabydrophtbalate - L % (2590|300 e8| 780|-10)-24| | 07|60 |254|Noa|o0000:
88 | o-Butyl scetyiricinoleats ’ ' 5.4 ’ Yes | Bak
1000 pa. tansile modulus a8 76% cloagation st 23° C. 0a tensle machine with rate of loading of 15,000 pai. per minote, .
o

! Dazh (—) indicates no data available, - o : . .
 100%, elongation, 1000 pai., Mntnhofhnquolmpxwmmm Beo Reed.® < ' : N



TapLe 15.3 (Continued)

PrOPERTIES OF COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN OBDER OF AsCENDING NuMBER oF CARBON ATuMS §

Volnlililypl
- Solubility, % at 20° C. Froo Plasticiter
T mg./eq. em./br.
(&) .
| R by "y
No. Name - . k (-
'.g ;;.. g K 3 a C:
B ¢ & e}
< .g = g R a 3 . - ~ =
BIEIR AR REAR I IEIE
= s 4|8 | 4 b | B2 E
Simpls Plasticizers (Continued) 5
87 | Buty! CaLLoSOLYS Olests c 0 383 | 0.885 | 1.45¢ 5.8 '
D::Z 1 . c”::o' 98 u.zg"c ’ “l“’.lf' “gsc ! ;3
a8 i adi . 3 0.01 . )
W pate : 1A at 25°C. | at 25°C. | at 28°C.
89 | n-Octyl n-decy! adipate (mixture) CaHoO4 308 | o0.920 | 1.450 | ‘154 .
. (et (av.) at 20°C.
90 | Polyethylene glycol di(2-ethylbexanoats) ) . Cal 4 7| 0.989 “1#1(1 25.1 | Insol | 1.¢ “ Q
81 | Butyl C’HDOOL"M CsH 30y . 385 | 0.889 “\.zgﬁc 13.3 b ] E
92 | Tri(2-ethylhesyl) phosphats - ' " CaHuOp | 435 0.926 “I#ac' 141 |Tosol | 1.4 | M M % =2
43 | Di(2-ethylbexyl) sselate CasHagOd | 413 ) 0.918 J#& 20 20 g
84 | »-Octyl n-decyl phthalate (mixtare)  ° : CaslHla04 as | ogms | 1484 ! 8 -
(eat. @av)| at 20" C.
96 | Isodetyl m-octyl n-decyl phthalate (mixture) CaeH 304 18 | 0.978 | 1.488 4.9
(est. (av.) at 20°C.
96 | Di(2-cthylbexyl) schacate : CaeHuwO4 427 | 0.2 “1#1(1 19.9 13
iimobctyl sebacate c ar| 0917 | 1.447 2.4
ols - - cun::?)‘ a7 | o0.e07 “12:;40' '?37'3.&
i ‘ . . .0 8.
88 | Dicapryl schacate ) 1eH 3004 Lot | RS ;
M = Miscibla, o

h Comparison of Properties of Vinglite Resin VYNW. i jci :
V'I.nE‘li A JSWMMw
o-a %o Extrao-
. . p ul , Iion.
No.| ‘ ' Name gg < . 1 it o er ;
AR §9 . ] y - ; ’ =]
3 8Gol8, 3 | & -§ '
2 |9 | 3RS0 1 g £ E - ‘
AR EHEEE AR AR | B oo
2 [ed|5eida 2 | & Su(xk| s |2 |8 E
Simple Plasticisers (Continued) 'g' :
87 | Butyl CarrosoLys oloate K O ’ ~
88 | Dinonyl adipate ’ _ Pits : ;
89‘ n-Octyl n-decyl adipats (mizture). " s |osso|2e8|78|1080 -7 (-84 5.5| 0.3 23.5 | None | Here, 08 - E
90 | Palyethylens glyool di(2-ethylhexancate) 0 2000 (308 [70 | 750 | 13| ~¢s | 3.8 8.87 5.0| 19.4 | Nowe [ cOCC " -
. 81 | Butyl CauiosoLys stearate AH, Keg, 0. »
' A —_— X A - :
1Y) ; » » A
Tn(z-uhylhuybm . ] 2640 [ 300 (68 | 980 | —16 | ~57 | 3.2 | 6.8 | 0.6 | 24.8 | None | COCO 5
% | Di(-ethylbaayl) saciate S 57 2500 | 334 |66 | 780 | —17 | ~80 | 0.5 0.4 | 23.5 | None | Bm - T
: *owngdmmmw ‘ . : ] 40 {318 | 64| o0 | —~8] ~88| 0.3 - 0.3 | 21.8 | None Hars - O
I:aﬁw@mm) ] 9720 | 834 | 06 | e70] ~13 ] ~30- 3.9 0 | 2.4 Nons| Hare - S
06 | Di(2-othythoxyl) ssbacate: . o |20 |er|1 ' ’
r o ; . 700 | —19 | ~36| 0.08| 4.6 | 0.3 30.3 | Nows | Dea, Har, MWi, RH E -
) w .o N '.. e v N V
. ] alnh‘ ‘7"‘,,.' - E-' m uw" A
48 | Dicageyl sebacate Ha
. T - - - — -
o :&p:l_l;m!emhﬂ:‘:thn%ﬂgmuﬁ C. on temile with tant rate of loading of 15,000 pa.l per minuta,
2.7 ™ For key to supplier abbreviations sec pago 903, ‘ o 8
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Prorewries o Comnﬁncubw AvAILABLE DLASTICIZERS ABRANGED IN OHDER OF ASCENDING NumBek oF CARBON ATOMS §
Vulnlllnyol
Solubility, % at 20° C. Froe Plasticisar
mg./sq. cn./hr.
{ ] S
No. Name = Q_ B % B
' o 3l 2| 2| 3 2 | a N
B 5 4 & 3 E,é,
'S > ey a E s - -
" - - . -o
3 14l e | 3|8 8|53 8 =22 8
g < | § | Bl 22| 8|88 |e: H
S 2| & 2 & a|E |a|5|& |88 B
" Simple Plasticisers (Continued) o
% Z-Lthylhennow acid. disster of N .N-bis(2-hydraxyethyl)}2-ethylbezan- | C2sHssOsN | 484  0.958 “l.za_ssc‘ 139.9 | Insak | 0.5 o; §
100 Tn(p-da-t-bu&yiphmyi) phosphate CaoH 3O 485 t:.& . ot
101 | Giyeeryl triricigoleats ' : CsiHpoOp | 933 .;0-229% . “1_.:22';& y | . g
102 | Giyceryl tri(aoetylricinoleats) . Ceall11001a | 1060 | 0.864 ulz;QC 8
- -
) Resinows Plasticizers v :oj
: 2
o8 | inated biphen o - ol <01 | 2| M | 250 | me
103 | Arocror 1242, chiorinated biphenyl llziéla;‘ ll.ggc )
a a 3
i 469 000| Tosol | 1.0 0.5
104 | Fasot plasticiser R-2H, polyester . . 1.088 “lZ‘:'”Q u;:!, :
1.
105 | G.E. 2857, polyester . 1.028 “w;’c' b ’
: . A
106 | G.E. 2569, polyester 1.060 “lﬂc
- 0.4%4 .
107 | Paracan. C, nitrile rubber . a0 | 300,000 01,
108 | Panariax G-25, polyester G:n 1.0 “Iu?‘c.
M = Miscible,

¢
4
g Y .
5 ] ; .
' ag : i o
: 3 . [&] § N_q . -
. EB: —ai .agén é ‘s 3 ,§0 2] ; .g E
2 |=d| B3 w | & |sB|xk|& |3 |£3 :
Simple Pladicisers {Continuad) . - 5
| 2-Etbylhexaooio acid diestar of N, N-bis(3-bydrozysthyl}-2ethylbes- | 64 ama0 | 227 (63| as0| —3| -3 | 0.4 1.7] 1.1]11.0|Noae| cCCO %
100 | Tri{p-tert-butylphoayl) phosphate ' ) : — | Dow o
101 | Giyoery! triricinoloate ., v — | Bak -
103 | Glyceryl tri(acetyiricivoloate) 83.6% 1.4 2.5 | 9.8 | Nooo | Bak E :
103 | Anocion 1242, chiovinated bipheayt ar| | ‘ .5 0.0) 0.6 Noos| Moa § _
" 104 ruxm.phmmn.polym ‘ A ] 8080 [300-| 57| #o]| +3 | -10| 0 | o | 0 | 2.4|None| CCCO- o
16| OB 26T, poymter. SR ™ amo a0 e | s —3)~18) 0.9) 28| 21170 Ve | OB, S
100 | G.E 2809, polyestar: - 0 T wé |ano|as|7a| 10| o|-of 0.8 23| 27| 71 Vary | GB B
. , ‘ . N ' . " .
107 | Pamacar. G, vitrile rubber- . 108 2500 | 410 +7|-84]| 0.5 01| 0.0 ‘N'gn. Nau
108 hnmd—zb.pomna O | 2000 (310 |00 | 480 | — 1| 38| 0.3 1.0 0.0 |None| RH
€ 1000 p.ai. tenile modulus st 73% eloagation a4 23° C. oa teasile maching with rate of loadiag of 15,000 p.si. per minute. _
Dash (—) indicates no data availalia :
* 1009, elosigation, 1000 paL., constant rate of loading of 810 p.ai per minuts, BaaRead.ﬂ . S : S L
'Muw:o‘&ﬁwtphmwhlwtmmylphmphm : §
§ Only com tested, does not yield.stacdard elo
Han content tested.  Elongation aé 1000 pai, = 84%.

‘Fuwbwvdhmmmmm
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PuorkrTiEs 0F COMMERCIALLY AVAILABLE PrasTICIZERS ARRANGED IN Omma or ASCENDING NuMBER OF CARBON . A'rons

Volatitity of
Bolubility, % s 20° C. Frio Fiasticiaes
mg./aq, om./br,
4] Ie] -
No. ' Name - h- . h =
2| £ i 3 2| a s
‘B é K
A B . 8| | ~
3 3 ; § 2 E w0 | w8
‘ AR IERREEE R
E a — oy = o
' & 2 f | al|l®| 4 as | &8
Resinows Plasticisers (Continued) %
0.8
100 | Paaprrex G-40, polyoster _ ) (&b 1.1 J.;)pc 290, 000 ; o
110 | Panarrax G-50, polyester on. 1.084 1.470 3000 9.
2200 at 20°C. a1 2
111 | PrasroLzin 8720, polyester o . CG?O 1.043 . “l.za.ﬂc. ‘ 5
Hydrocarbon-Typs Plasticisers 8
7 ' >
112 | Dow 278-V2, polymolecular prgd.unt derived {rom a-mlathylstymnl. - 1.031 nl.z%‘azc. . J " 'g
113 | HB 40, partially hydrogenated mizture of isomeric terpbenyls 1.007 ulzgzﬂc. f S
114 | Kenriax L, hydrocarbon resin made by reaction of formaldehyds + di- l-al o -'E.C. =
ethylnaphthalence . . ‘ 18.6° C. o
115 | Naviac 10° (PHO), a hydrindyl phenol derivative: (2.1'(.)) ul’ fﬂlso “l.zgyc. 3,”' %
“:sc'g < 596 03
118 | Navoron SBa ey wild
Cosb #25°C. | ss38°C
15.6° C. L6l
117 | Panarrsx BN-1, alkylated mg hydrocarbon mixture 0.958 ng.ﬂc. L.
118 | Sovaromw C, alkylated aromatis hydrocarbon mixture 1.038 108

cmwmdhmavhg;nAvmuﬁdeu.

| . 1| Tolom | wiwm |
No. : Neme 38 Elel| 5l D L 5; Bupplier =
- S| g §9 g ] [+ = é
N . - o
e B s R g, LG
: 283 (3elds| B | 2 eklzk| & | 3
Revinoes Pladicisers (C py * ‘
108 | Pamiprax G-40, polyester o7/ 2780 | 310 [ 69 | 760 -18] 0.3 'l.o 5.3 | Sighs
110 | Panariex G-50, polyester 75 2630 320 | 63| 630 ~16| 0.3 1.3 | 6.5 | Noas| RH X
111 | Presroveis 9720, polyoster U 900 | —7[-2| 03| 1.8| 1.0| 14 [ Noae

2830 | 312 | 68

o

Hydrocarbon-Type Pl

£TUNOLA QNV SITEVL 0 NOLLIHOSAQ

©° " 113 |- Dow 276-Va, polymolecular product derived from o-methylatyrens . | 745 [ 2420 (815 (a2 | 680 | ~ 8| -24| 14| | 0.0| 2.8 Nose| Dow .
: 113 | HB 40, partially hydrogenated mixture of isomeris terphenyts.. o¢ |20 208 (08| 00| 1| -m| 8af. 0.5 | 15.5 | Noos | Moa -
114 | Kawprax L, bydrocerboa resin made by reaction of formaldebyde + | | - | S I P ' — | ke -
118 | Navosac 10° (PHO).l.hydrindylpbmalduinﬁ‘n;I- o | seas M v 133 0.1| 0.1 | Noos | Ney
116 | Nevmon . L . : . ':- - . ‘.1_‘ Nons |
117 | Panariax BN-1, aikyiated aromatio hydrocarbon mixture | @9 | 2800|510 68 “e1 " 1.8 10.8 | Nowo coe
- 118 | Bovarom C, slkylated aromatic hydrooarbon misturs - - *- oL.4! (3100 | 280 | ALE] REANYY Nou e
1000 .. tanele modulus a4 767 sbongad nn'c.onumh hine with constant rate of loading of 18,000 pai. per miputa,. - . . L
5 Dosh (—) indicates no data svailable. - N : B8
© 100% elongation. 1000 n.ai. coostant rate o!lnnd.imolﬂlOn.u.uzrmmuh. Beo Reed. 8 .
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PrOPERTIES 0F COMMERCIALLY AVAILABLE PLASTICIZERS ARRANGED IN OrpER OF ASCENDING NuUMBER OF CARBON ATOMS §

. Volatility of
Bolubility, % at 20° C. Froe Plasticiser
wmg./eq. om./br.
, o J -
Ne. , Name - ] R =
. 3 E '_é 3 3 | a &
|58 ] 2| B 8 =
N | g 3 g8 E x0 | w8 9
: 12| B [ 3[5|% %% |8 S
2| & A g lal|le | a a2 | B2 5
Miscellansoua Plasticisers ;
) o
119 | Arszas TOD, mixture of oleis, linoleis, and cyclio nitriles 'fﬁ 0.910 30.3 ;g
120 -Bi scetyl icinoleate, PO 16 . { V] 0.013 1.460
n-Butyl scety! polyricinol . ) a3 adas e, | as 2s . -
121 | Chlorinated paraffin 40 1164 | 1508 | 3100 g
' at 23°C. | at 38°C.
122 | Fraxow plasticiser B~400, polypropylens glycol mono-n-butyl ether 0.985 “I#BQ 153 0.1 8.3 os. 80 8
123" | Glyceryl polyricinoleats, No. 15 oil . ’ 1.031 1.483
v e ° s 2°C.|uasC et
124 | Hagrnax 500, mopomeric ester type : 0.933 ul .2‘4).88& 17.0 g
125 | Hzncosax 800, a pentaerythritol ester (?8) 1.008 ‘l ’a::r“c 4.3 Z
v. 8 3 )
126 | Onoenx Q-10, ootyl [atiy-phikalio scid esters 0.952 “l “4’!60' 4
127 | P U-00, high-uulovular-wolght ostar 0.9%4 1.47¢4 W 0.9
11| i D42, ot it ot B || || 1
1 ici 20, iphati .12 . .4 s .
- : ‘ at  [w28°C|ee84"C ‘
E 15.6°C.
129 | Polyethylens glycol dilsurate 0.2:7 c
ot 28°C.
130 | Sanricran 180 1.071 1. 508 4
’ at 20°C.
131 Bnm KA, monomeric ester type :

Comparisca of Proparties of Viaylite Resin VYNW-5 Spacimens Plastisised to e -
: quivaience ® R
:d o % Extrso - :
Oa ¢ ti ' -
° R § %LO’- ,D::‘Yl.' : ’ :
Na. Name §§ 8 |e 3: 5 Film a°C., 4-mil S Bupplice ™ E -
| a3 e A |5 Gy
a7 ?d & |3 ! 8 ﬁ 8 |- ’ T
&[Sz |Rs(s | = g 5 '
§5 128 5| 3 K] 14 .o
33 3 |3R189 £ o 5 o B
8.0 - g.- % L a9 31 -1 o - T
ég\ i 44 §SI E . E ‘b g 3 v
? |~d|5x|Es - sB|xk| & | B |22 g K
Miscellansous Plusticicers -6
119 | Annzxe TOD, mizture of oleie, lnoleic, aod cydlio pitriles V _62;8 2000 | 2u0 -4 | 1.7 0.7 | 14.8 | Nane | Am 1 2 .
120 | »-Buty scetyl polyricicoleats, PG18 . ) Incompatibls at 8.3 p.b.r. . — | Bak Lo
Chlorinated paraffia 40 oa* |om0|ws|o7| wo|-5|~28] 10| |0 [2 |Naso| Halo, Dis, B, E
FuaxoL plasticiser B-400, polypropylene glyool mono-r-butyl ether ' -_— C&gc‘* -t
Glyeeryl palyricinoleste, No. 15 oil _ : : ' — | Bak 8
Haarvax 600, monomeris ester typo ; @ jomo|swier}| eo|-w|-ea| 11 0.4 | 2.0 | Noas | Har >
Hrxcorax 600, s pentserythritol estor - |88 - | o0 327|686 s00| —3|-28]| o L1 13.8 | None | Hero- . . _ _ g :
Osovax Q-10, octyl fatty-phthalic acid esters. A _ . _ —|oa : -
. Pasarax G-60, high-molecular-weight ester: ) © |ee: |2s00|317|67| 8% | -3 | -31| 0.3 - 0.4 [ 11.1 | None |. RH a -
£c i 128 | Plasiciser DP-520, chlorinated aliphatic product R P : ~— | Drew g
120 | Polyethylens glyol dilaurate o o S . ' . o ) — | oy .
130 | Aamrecamn 180 ’ . . | || s|er| wo|~3|-17 27| 1.3 12.3 | Nooe
: m BrAnnK&m«icumtypo‘ . BT =~ | Des -

2 1000 p.ai tensilé modulus st 75% elongation at 28 C. on tensile machine with constant rate of losding of 18,000 pi. per minuta, 4 L 8 o



SUPPLEMENT 'TO DAVID 'M' COMPANY APPLICATION TO 11/1/83

11.

12.

13.

14.

15.

OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) : Page 6

c) Will product scrap be recycled to the mills? If so, will VOC
be emitted by the scrap?

No, and as such no VOC will be emitted by the scrap.

Are the flow rates listed in the application from points 4.and 5
correct?

Yes, each.emission point has two (2) fans and the duct velgcity

in each is 800 fpm. Given the area of each duct (1.76 ft.“), the
flow would equate to 1415 ACFM. 1In the original application the
velocities in the ducts were incorrectly shown in feet per second.
Those numbers were actually in feet per minute. Please excuse the
typographical error. -

What will be the percent of the lower explosive limit (LEL) at
peak solvent evaporation rates for each exhaust stream?

The new ventilation system will be designed around peak solvent
evaporation rates of 40% of the lower explosive limit and will
incorporate the use of a lower explosive limit detection and con--
trol system designed to enhance safe operation.

What will be the pércent of the threshold limit values (TLV) near
the discharge points‘A’20 feet outside the plant during peak
solvent "evaporation rates?

The control device, which will provide at least a 90% removal
efficiency can be expected to reduce emission levels 20 feet from
the exhaust discharge points to well below the current (OSHA) TLV's
for Toluene 200 ppm and MEK 200 ppm, however, without extensive
modeling an estimated percent of the TLV at the property line can-
not be established. Please advise of the necessity of performing
said modeling in view of the proposed control program.

a) How many employees will work at this plant?

61 full-time employees.

b) What impact will the émissions from the plant have on the
ambient air quality, vegetation and visibility near the plant?

With the incorporation of a control device capable to continu-

ous operation at or above 90% removal efficiency, adverse effects

on air quality, visibility and vegetation are not anticipated

since the control program reflects state of the art air pollution

control technology.



- SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO - 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) ‘ Page 7

16.

17.

18.

19.

20,

If the solvents were recovered, could they be used or sold to a
reclamation plant?

Yes, either avenue is a possibility.
What is the current delivered cost of the solvents used at the
plant?

Toluene $1.30/gallon

MEX $ .36/pound
Has the eompany made any studies on recovering and reusing the
solvents at the plant and, if so, what conclusions were reached?
Yes, preliminary studies suggest that recovery and on-site re-use

are well within the realm of feasibility, however, the necessary -
equipment requires a very substantial capital investment.

Please explain price estimate.

. Enclosed you will find a copy of a budget quotation for a 25,000

SCFM solvent recovery plant (Appendix VI) which includes equipment
and installation. Our original $700,000.00 figure also included
ventilation rework estimates and process control system installa-
tion. At this time it is not possible to guarantee that a solvent
recovery or thermal incineration device will be of this size or
cost since efforts are now underway to reduce the size of the
system, however, if a system of such size.is necessary due to the
nature of the process (non-continuous peak evaporation type), the
original $700,000.00 figure is a very real number.

How many gallons of VOC per year will be shipped to Emille for
disposal?

Approximately 220 (55 gallon drums) which would contain some 5,000
gallons of VOC. (By estimate.) :

P



SUPPLEMENT TO DAVID 'M' COMPANY APPLICATION TO 11/1/83
OPERATE/CONSTRUCT AIR POLLUTION SOURCES (Cont'd.) Page 8

DISCUSSION:

In accordance with our recent conversation and the historical data.pro-
vided in item one, David 'M' Company may be considered a major source
of air pollution in an uncontrolled state. As such a B.A.C.T. type
standard would be applicable and will likely approximate the 2.9 1lbs.
VOC/gallon of coating applied or 90% removal of VOC from the exhaust
stream. David 'M' Company cannot meet the afore-mentioned low solvent
technology standard and will be obligated to propose the control device
intended for use in meeting the 90% removal standard referenced above.
While I cannot guaranty at this time the exact type of control device -
which David 'M' Company will install, I can state that both recovery
and thermal destruction techniques capable of delivering 90% removal of
VOC's from exhaust streams are being evaluated.

The attached schedule estimates the time periods associated with speci-
fying the type of control device and ultimately installing same. Would
you please advise me of the proposed schedule's acceptability. We
believe this schedule to be a fair appraisal of the time necessary to
complete the installation of a project of this magnitude. Should you
require further information and/or assistance, please do not he51tate
to contact me directly.

Sincerely,

W /// [/a,a_

Michael A. Ware

Graphics Div. Env. Coord.
Chemicals & Coatings Group
Wheelabrator~Frye, Inc.

MAW:bjw
Attach.



October 19, 1983

ESTIMATED

OVERALL COMPLIANCE SCHEDULE

DAVID M COMPANY VOC CONTROL PROJECT

PHASE.
Data Accumulation . _ : January 1, 1984A
Spreader Enclosure - (1) For Teqperature Evaluation Janﬁary 15, 1984
Process ﬁodifications and Developmen; April 1, 1984
Methods Comparison/Analysis - Thermal Inqineratién | May 15, 1984

Vs. Recove:yf »
Finai Sbecifica;ion Development ‘: , July 1, 1984
Final Specificat1on/Quotation§%and Analysis September 1, ¥§84
Appropriations Request De#elopment and Approval '> Décembér 1, 198§'
Oyen Enclosgre and Exhaust System Installation' ‘ March 1,-1985
Solvent Recovery Delivery and Installatiop ' August 1, 1985
Ope?ational Shakedown, Debugging and Compliance . ' Decemberﬁlq 1985
Testing : : . - S ,
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R R ~ APPENDIX VI
- E—: | ~SUTCLIFFE SPEAKMAN INC
e SUITE 200, HEAVER PLAZA, | Q
5 1301 YORK ROAD, LUTHERVILLE, MARY LAND 21093 U
" TELEPHONE: 301-337-2800
. TELEX: 608026 240189 -
: . E 0379 2 August 1983
YOUR FEF OURREF: - o 2512 DATE . | ,

PROPOSAL

FOR

SOLVENT RECOVERY SYSTEM

T0 BE LOCATED AT:

DAVID M. COMPANY

201 VALENT INE WAY

LONGWOOD, FLORIDA
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!EEEEEEEEE; | SUTCLIFFE SPEAKIVIAN INC
c | SUITE 200, HEAVER PLAZA,
' - : 1301 YORK ROAD, LUTHERVILLE, MARYLAND 21093
E TELEPHONE: 301-337-2800
ik TELEX: 00626 240189
YOUR REF: OURFEF g 7212 - DAE 5 August 1983

David M, Conpahy
201 Valentine Way
Longwood, Fiorida-

SOLVENT RECOVERY PLANT

ACT IVATED CARBON ADSORPTION UNIT

A'R’FLOW....l.l";l'll.... ooooo 1000-00000025,000 SCfm-

AR TEMPERATURE . . ovvvvvnnnnnneeeeannnns. 140 F,

SOLVENT CAPACITY . .veveervrneeneasaensssss50 gph (360 Ib/hr)

'SOLVENTOQ000ooooooolofloﬁoouoooootoooo.ovooToluene

AUTOMAT ICALLY CONTROLLED
BY

GAS ANALYSER

" PRELIMINARY PROPOSAL:
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David M. Company ‘ _ ' Proposal No. S 7212

PLANT DESCRIPTION

The solvent laden alr would be flltered to remove dust cool ed

to approximately 95° F by the air cooler and then deltvered by
the fan to the three adsorbers,

Two of “the three adsorbers would normally be handling .the solvent
laden air whilst the other would be regenerating with steam to
extract the solvent from the carbon or would be held on "stand by"
following "steaming" and a short dry/cool period.

The adsorbers would cycle consecutlvely and automatically with
override of the cycle time and steam input by gas analyser con- '
trol. The proposed adsorbers are of annular bed design, the sol-
vent air after filtering and cooling passes through an automatic
inlet valve into the outer annulus of the adsorber, through the.
carbon bed and then exhausts to atmosphere through the inner )
annulus and the automatic exhaust valve,

At the end of an adsorbing period the air inlet and outlet valves
close and an automatic steam valve allows steam to enter the = .-
inner annulus of the adsorber and pass through the carbon bed =
to the outer annulus from which point the steam together with:
solvent vapour extracted from the carbon passes to the condenser. .
During steaming some condensation occurs on the outer shell of =
the adsorber and is drained through filters to join the maln o
condensate flow from the condenser to the decanter, R

At the end of the steaming period the adsorber automatic steam
valve shuts and the air inlet and outlet valves open to allow
solvent laden air to again pass through the adsorber for a short.:
period to dry and cool the bed (during this dry/cool period the“
solvent laden air is shut off from the other adsorber). The inlet
valve of the dried/cooled adsorber would then close and the adsor-
ber would be held on "stand-by" until the gas analyser, sampling . -
the exhaust of the other adsorber, or the override timer, gives:
the signal for that adsorber to change to the steaming cycle,

the stand-by adsorber being first brought back into servnce,

so that there is no |nlerruptlon to the adsorber cycle. ’

Any incondensibles from the condenser return through the condenseri
vent pipe to the inlet duct for recycling through the adsorbers.

The condenser vent is fitted with high temperature alarm to indl-_:i:.

cate overloading from excessive steam flow or shortage or fallurev‘Aif
of the coollng water supply. S e

Safety features lnclude adsorber pressure and vacuum rellef valves{}:f
and liquld seals. : . S
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David M. Company : : C Proposal No. S 7212

We would supply the following:

AIR FILTER - 25,000 scfm capacity

a) Pre-Filter Section

With removable and diSposabIe‘fiberglass panels to
protect and extend the tife of the main filter.

b) Main Filter Section

With disposable filter elements of the HEPA type of
fiberglass material, with an efficiency of better than
99% for particles down to 0.3 microns per standard
tests.

The 'whole of the above would be incorporated In a galvanized
steel case with access doors to facilitate servicing.

A differential resistance gauge would be fitted.

AIR COOLER - 25,000 scfm capacity.

Would be of flnned tube design with copper tubes and aluminum
o

figs to cool the inlet alrstream from 140 F to approximately

95" F when squlled wi th coollng water at a temperature

of maximum 86 F,

The air cooler coils would be housed in a galvanized steel
case and would be drainable,

FAN AND MDTOR

The fan would be of the high efficiency type with airfoil
impel ler capable of handling 25,000 scfm of solvent Iadén
air, when at an actual teﬂperature of approximately 95°
F,at a total pressure of approximately 18" w.g., allowing
for 2" w.g. suction before the alr filters.

The caslng would be of substantial carbon steel construction
and the unit would have spark—proof features to AMCA stan-

"4dards.- : i

' The lnpeller would be driven through a flexlble coupling

by a 125 HP explosion proof motor to Class 1 Group D Dlvi-
sion. 1, 460 volt, 3 phase, 60 cycles. AT

?4-"'

- A manually operated radial leaf damper would be fitted at
'}*”‘the fan inlet for regulation of the alrflow.'
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SUTCLIFFE SPEAKMAN INC | Page > °of 11
| David M, Company Proposal No. S 7232
4, THREE ADSORBERS - 6'8" diameter x approximately 10'3" high

shel il .

.Each capable of handling 12,500 scfm of solvent laden air

calculatedoat 70° F, when at an actual temperature of approx-
imately 95" F,. '

"The adsorbers would be of the annular carboh bed type with

the carbon contained between stalnless steel panels formed

up into cyclinders and reinforced by carbon steel stiffening
bands. The activated carbon bed and screens would be sup-
borted~upon a carbon steel tray to which would be connected
the solvent laden alr inlet valve, vapour piping to condenser
and llquor drains. The air exhaust valve and the steam valve
would be connected to the outiet branch of the adsorber.

The carbon bed and screens would be contained within a remov-
able carbon steel shell, fitted with access and inspection

" "holes with bolted cover plates. Flanged connections would

be fitted to the tray so that the carbon could be easily
and quickly run off into drums.

Vacuum and pressure relief valves would be provided for
each adsorber.

Handralls would be fitted round the tops of the adsorbers,
with a walkway over and between the adsorbers, and with
an_access_]adder from ground level, in accordance with the -
requirements of OSHA. ‘

ACT IVATED CARBON

Wé would provide the initial charge of approximately 6400 Ibs

.of high quality carbon for each of the three adsorbers.
~ The carbon would be manufactured by Sutcliffe Speakman and

would be of the grade most suited to the required duty.

INLET AND OUTLET AIR VALVES - 26" diameter

We would provide an inlet and outlet valve for each adsorber

26" diameter of the mushroom type of substantial construction

’ arranged for pneumatlc operation -through the automatic con-

trol mechanlsm.

Renewable seats would be fitted in the valve bodies and
access holes with bolted cover plates provided. An indicator

would be fitted to each valve so that the attitude of the

valve could be easily ascertained.
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7. CONDENSER

To condense the steam and solvent vapours leaving an adsor-
ber durlng the steaming period.

The unit would be of the tubular surface type with the shel |
in 304 stalnless steel and the tubes in 316 stainless steel
The water boxes and tubeplates would be in carbon steel.

The condenser vent pipe (fitted with thermometer with high
temperature alarm contacts) would be connected to the inlet

. duct so that any Incondensibles displaced from the adsorbers
would recycle.

8.. ONE DECANTER - 3'0" dlameter x 4'6" high

It would be of the self-adjusting decanting type to separate
automatically the condenser water and solvent. The tank
would be of carbon steel welded construction fitted with

a bolted cover plate and all the necessary connections.

A sight glass would be fltted in the solvent outlet.

9. TRUNKING

We would provide the interconnecting trunking between the’
air filter, air cooler, fan and adsorbers, but do not allow
for any trunking prlor to the Inlet manlfold of the air
filter. The trunking would be of carbon steel of welded
construction flanged at suitable intervals and be adequately
supported. '

10. THREE EXHAUSTS

An exhaust stack would be brovided for each adsorber, of
carbon steel welded construction, galvanized and would termi-
nate about 6' above the adsorber platform.

11, PIPING AND VALVES

.~ We would provide plpework to interconnect the above and
manifold the servlce pipes to terminal flanges at the battery-
" limlts., : .

bl

€§> - Vapour and liquor piping would be in 304 stainless steel

- utillty plping in carbon steel o »_E?QV}idﬁ{

We include for all isolating valves, steam traps, pipe‘éup;ﬂ:'
ports, etc, ' '
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12. PLANT CONTROL UNIT

. Would consist of the following:

a) Gas Analyser (Infra-Red Type)

.To measure the solvent content in the exhaust airstream
of the adsorber next due for desorbing and to delay
steaming until the set point was achleved. However,

an adjustable override timer wouid be incorporated

into the program to |Iimit the period of such a delay.

" A strip recorder for the exhaust gas concentration
would be Included and the unit wouid have a "high levei"
alarm. ' '

b))’ Prograunable Loglc Controlier

Of the sollid state type which on receipt of the appro-
priate signals would cause the adsorber valves to se-
- quence as appropriate. The program logic would be such
" that the next step would not be commenced until the
- previous one had been proven completed.

In the unlikely event of failure of the P.L.C. the
solvent recovery plant could be operated manualily by
the use of pilot air solenoid valves Iinbuilt into the
panel . : ' '

) Annunciation Sectlon’

Of the 'Panalarm' type or similar to alarm:
"high level" - gas analyser output
"high temperature" - condenser vent

~d) Control Panel

The above items would be mounted in a free-standing
enclosure, suitable for indoor location in a non-hazard-
ous area, assumed within 50' of the adsorbers.

The panel would be pre-wired and tubed to terminal
points on. the frame. We exclude the impulse tubing-
from the panel to the piant Items. ' S

1

- oy AN, L, -
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13. INSTRUMENTS

We would provide the following indicating type instruments
which would be locally mounted on the plant:

4 Dlal type thermometers

1 Steam pressure gauge
1 Differential pressure gauge (resistance through air

filter)
1 4-Point pressure gauge (air pressure and suctions

e . wlthin the plant)

14. STRUCTURES

We would provide structures to support items of the plant.

15. PAINTING

Where appllcable, plant Items would be primer coated before

e, | shipment .

16. COMPRESSED A IR

You to supply conpressed air, c]ean, dry and oil free at
a pressure of approximately 80 pslg.

17. DRAWINGS AND INSTRUCT IONS

We would provlde three (3) copies of each of the follow1ng:

Foundation drawlng S
Fiowsheet" '

Plant arrangement drawnng
Major assemblies

- Plus two (2) copies of:

. Erection drawings and instructions
- Operating and Malntenance Manua[_.

 ,_A_let of recommended. spares would also<5é_provlded.
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Longwood, Florida

TERMS, PRICE_AND CONDITIONS

PRICE OF PROPOSAL 4 PROPOSAL NO. S 7212
For the supply of fhe whole of the items as specified in this pro-
posal, delivered only to your works in Longwood, Florida (of floading

from the transport and installation by others) would be the sum
of approximately...ccocieieceseeroscrsascnnssensassasssss$d 370,000.00

(THREE'HUNDRED SEVENTY THOUSAND DOLLARS)

Any -Federal, State or local taxes that may be applicable are ex-
cluded. . ' ’ ' : : ’ B

TERMS OF PAYMENT

25% of quoted price with order.

45% of quoted price in three (3) equal payments pursuant to invoices
on the following basis: :

a) upon submisslon of preliminary drawings conpriSing plant
- arrangement and foundation drawings and flowsheet.

b) . ﬁpdn submission of confirmation that the manufacture
is at least 40% complete. :

c) upon submission of confirmation that the manufacture -
“ . Is at least 70% conplete. '

25%rof quted'prlée upon despatch or when ready for despatch if
despatch-date is delayed by you. '

5% of quoted price on start-up and successful operation, at latest ~
three_(3) months after despatch, or when ready for despatch,
whlchever Is sooner. : o

Continued...ccccee
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TERMS,‘PRICE AND CONDITIONS...continued

"DESPATCH

Approximately six .(6) MOnihs from receipt of order assuming that
there are no delays due to changes In specifications or approval
of drawings.

~ EXCLUSIONS
We do not include for any motor controls, electrical wiring, or
any special cold weather protection or insulation, or any parts,

naterfals, work for services of any kind whatsoever except those
- specificaily mentioned in the body of the proposai.

STANDARD OF MANUFACTURE

- The goods described in this proposal wouid be manufactured to
‘!’ normal commercial standards and be suitable for the duty speclfled
Should you desire manufacture to any specific standards, codes
or inspection schedules other than those allowed for then we will

be pleased to comply with your requests, but any extra charges
so incurred would be in addition to the prices quoted.

VAL IDITY OF PROPOSAL

This proposal |s open for acceptanée for a period of thirty (30)
days from the date of this quotation and after this period confir-
mation must be obtained that the terms and conditions contained

herein are still valid.
SUTCL IFFE AKMAN iINCORPORATED
‘ Wil
E. & 0. E.

o » wCM/pmd
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UTILITY REQUIREMENTS

. The following are the approximate utility requirements of the
-plant when operating at design load conditions. The figures are

subject to confirmation by our final design study.
. A

STEAM......................1190 Ib/hr, dry saturated qual{ty
at 40 psig. ,

. . - o .
COOLING WATER. ... scees0e..170 gpm, inlet 86, maximum,
return 115,

e | PO“ER.-...:..o..-.-;\..........4100'K\VH.

COMPRESSED AIR.............20 scfhi

SPACE T

The equipment, we estimate, would éeqqlre a floor area of approxi-

mately 45' x 20'.

_ The height of the equlpment would be approximately 18', but if
it is to be'located |ns|de; then provislion should be made for

lifting of'the adsorber shells..
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APPEND IX 'A"

OUR PREL IMINARY PROPOSAL FOR THE TURNKEY INSTALLATION

OF THE PLANT QUOTED IN MAIN PROPOSAL'NO; S 7212

FOUNDAT IONS

We would provide concrete foundations for the appropriate
items of our equipment.

Our price Is conditional on the understanding that the ground
is of suitable load bearing capacity, that no rock blasting
or plling would be required and that all work would be above
the water table. ' ‘

MOTOR CONTROL CENTER

We include the starters for the fan motor, the water cooling

tower fan and the recircuiating water pumps, and which would
be suitable for location in a non-hazardous area which we

assume will be by the control panetl.

: : . o e !
‘ S 5 G
WATER COOL ING TOWER 'LyW’“'” D*k)ﬂhh

We would supply and Install a water cooling tower designed
to cool the required amount of water from 115° F to approxi -
mately 86° F. The tower would be of induced draft type and
complete with fan and motor. The system would include two
pumps with motors (one normally operating, one stand-by)

and the water circulating piping and valves between the water
cooling tower and the air cooler and condenser of the recov-

ery plant, the water cooling tower to be at ground level
and Iocated.adjacent to the recovery piant,

INSTALLATION =~ .

We inciude for the necessary labour, tools, moving and lift-
ing gear Including cranes, for the instaliation of the items
of equipment specifled in this proposal onto the foundation.
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INSTALLAT ION. . .Cont inued

it is understood that the work would be undertaken during
our normal working hours and that we and our sub-contractors
or agents would be allowed free and unrestricted access to
the site, :

Any overtime worked at your request would be chargeable extra
at the rate in force at the tlme. oo

You would be responsible for offloading from the transport
any ltems dellvered prior to the start of the installation

work and provide suitable storage and protection for all

parts close to the battery limits.

All temporary site support facilities including but not
limited to water, electricity, steam, drain, office and tele-

-phone wouid be provided by you at your expense,. adjacent

to the site.

Note that the quoted price assumes we will have continuity
of work on site. ' '

'SUPERV IS ION

We include for the services of our own suitably qualified
supervisor to supervise and give instructions to the labour
provlded by our sub-contractors, to secure the installation
of the equipment in a conpetent manner.

IMPULSE TUB ING

The pneumatic tublng'from the appropriate plant items to
the control panel would be supplied and installed in a work-

- manllke manner, It is assumed that the tubing run is a maxi-

mum of fifty feet,

ELECTRICAL WIRING

We would supply and ‘install all necessary electrical wiring,.
cable trays, etc. to Interconnect the various Items of plant
to the motor control center and the controil panel, assuming
a maximum cable run of flifty feet from the adsorbers. Where

‘-approprlate,'the wlrlng'wouldkbe'to explosion proof, classi-

fication.
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INSULATION/WINTERIZATION

Insulation and heat tracing of appropriate equipment within
our battery limits effected assuming a minimum ambient tem-

perature of 25° F,

START-UP

We inciude for the services of a skilled englneer for a per-
iod of two (2) consecutive weeks on site to start-up the
plant and provide Iinstructions to your personnel on its oper-
ation,

Any extra time required by you or non-continuity In atten-
dance would be at additional cost.

~ INSURANCE

We would provide and maintain the following insurances and
would require any and all sub-contractors enployed‘by us

at your site to procure and maintain the same type and amount
of lnsurance.

a) Workman [ Conpensatlon and enployer s Llablllty
- $100,000.00 each accident and aggregate disease.

b) Comprehenslve General Liability
- Bodily injury and Property damage of up to $1,000,000
comblned single llmlt.,

c) Conprehenslve Automoblle Llablllty
- To cover owned, non-owned, |eased and hlred cars,
combined slngle timit $1, ooo 000, -

’Certiflcates of the above shall be provlded to you prior

to the start "of our on site work

In addltlon to the above and In order to insure the equipment
from its delivery to your site, through installation to your
acceptance of the plant, we would take out "all risks" insur-
ance plus "bullders risk™ and "Installation. floaters" at

the appropriate time and at your expense. ;ff» S

'r -
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BUDGETARY PR ICE

Our approximate addit.ional price to that quoted in Main Proposal
No. S 7212 for the turnkey installation of the plant as detailed
in this Appendix 'A' would be the sumof ,,,,.......$ 160,000,00.

(QNE HUNDRED SIXTY THOUSAND DOLLARS)

COMPLET ION

We would expect to supply and install the specified plant in approx-
imately nilne (9) months from recelpt of order. . ~

TERMS AND CONDIT IONS

@ Otherwise as Main Proposal No, S 7212,
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Sutcliffe Speakman have specialised for over 50 years in
the design and manufacture of Solvent Recovery plant.
Their unique position in the industry stems from a back-
ground of almost 80 years experience in the manufacture
of active carbon for general adsorption and catalytic
applications. ‘

SOLV'ENT' RECOVERY WITH ACTIVE CARBON

Our recovery plants are in world-wide use in a great variety of
solvent-using industries, ranging from coating, impregnation and
printing of materials to the manufacture.of man made fibres.

Our active carbon plants for the recovery of industrial solvents,
from air or gas mixtures, can give a recovery efficiency of at least
99% by volume depending on the conditions. In addition to vapour
phase recovery, active carbon plants can efficiently extract and
recover solvents and organlc compounds from water and other
liquid mixtures. :

'MONEY SAVING

Recovery plants save industry millions a year and the dramatic
-savings on solvent costs ensure more economic production,

CLEAN AIR

The adsorption efficiency of Sutcliffe Speakman plant is extremely
high, effecting an impqrtant contribution to clean air.

LIQUID EFFLUENTS R
Can also be purified with'an active carbon plant. -

WORKING CONDITIONS

A general improvement in working and safety condmons often
‘results from the effective collection system required to achieve high
overall efficiency.

WHEN IS IT WORTHWHILE?

If you are using more than 200 gallons a week of alcohols esters,

ethers, ketones, hydrocarbons, chlorinated compounds and other
organic solvents, it is certainly worth giving preliminary con-
sideration to the economic potential of installing recovery plant.
The actual economics depend upon the cost of new solvent, the
concentration of solvent in air entering the plant, the number of
hours per week which the process will operate and the possible
ancillary equipment which may be necessary: to prepare the
recovered solvent for re-use. This may be required if the solvent
is water miscible or where a mixture of different solvents may be
recovered together and necessitate separation.

Sometimes solvent quantities as low as 1 gallon per hour can be
-economically recovered. WRITE TO US, WE WILL ADVISE WHETHER
A DETAILED STUDY IS JUSTIFIED
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HOW IT WORKS ‘

The Sutcliffe Speakman system draws air |aden with solvent
vapour through a ducting into the plant when, if necessary, it is
first filtered to remove dust or other contaminants and then
heated or cooled to a suitable temperature before passing into
un adsorber which contains a bed of active carbon. The solvent
vapour is adsorbed on the carbon and the clean air is discharged
to atmosphere. When the carbon bed has adsorbed the designed
charge of solvent, the vapour/air stream is switched .to a second
adsorber and steam at low pressure is introduced to the charged
adsorber which causes the carbon to release, in vapour form, the
solvent which it adsorbed. The steam/solvent vapour mixture is
then condensed and the solvent recovered.

If the solvent is insoluble in water, a separator is provided to
divide the condensate into a solvent layer and water layer which
automatically leave the separator by gravity flow. lf the solvent is
water soluble, the condensate is taken to a distillation unit or
liquid phase adsorption system for final separation.

CARBONS

The wide range of Sutcliffe Speakman carbons developed specially
for solvent recovery give a high degree of adsorption efficiency at
relatively high velocities. These carbons also have low retention
characteristics, so that steam usage for the regeneration of beds
is minimised. The most suitable carbon is selected to meet the
particular conditions under which the plant will operate.

PLANT

Sutcliffe Speakman design their adsorbers to give maximum
surface area of carbon, thereby ensuring the minimum resistance
to air-flow, and a relatively lower power consumption. Adsorbers
are designed with static or rotary beds.

Automatic operation of the adsorber valves with variable time
cycle, is effected by instrumentation or by the robust Sutcliffe
Speakman standard control unit.

In normal applications the adsorbers are not subjected to pressures
of more than 0.5 Ibs/square inch. Where necessary, plants can. be
designed for operating at higher pressures.

It required, plant can be designed for further extension to suit
clients needs.

The rotary bed plants and a range of static units can be supplied
as fully "packaged” plants. Wherever practicable, all plants are
pre-assembled in our works before despatch. Full erection and

maintenance services are available including contract visits by
Technical Service Engmeevs
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SOLVENT CONCENTRATION IN AIR

The adjacent diagram shows the quantities of solvent in relation
to air flow at given volume/volume concentrations, corrected to
the normal temperature and pressure canditions at the inlet to the
recovery plant, with indication of solvent value per annum.

It is important that the concentration of solvent in the air stream
from a process is, where applicable, well below the lower explosive
limit of that particular solvent vapour in air, to ensure a satisfactory

. operational safety margin. It ‘is normally considered that the

quantity of air flow from a-process should be sufficient to ensure
that the concentration of solvent vapour in air is no more than a
maximum of 50% of the lower explosive limit.

Conversely it is usually necessary to ensure that the concentration
is not too low, or the size of plant required to handle air flow may
be larger than can be justified economically in refation to the quan-
tity of solvent to be recovered. The ideal concentration range is
usually between 20%-40% of the lower explosive limit.

Sutcliffe Speakman technical staff are available to advise on the
collection of solvent from your process to ensure that maximum
overall recovery efficiency is achieved, and that the desirable air
flow from an economic point of view is sufficient to collect
the solvent vapours effectively. :

TABLE OF MOLECULAR WEIGHTS AND LOWER
EXPL.OSIVE LIMITS FOR SOME TYPICAL
INDUSTRIAL SOLVENTS

A 8 A B

Acetons 5808 [ 215 Methyl Acatate 1408 | 41
Benzene LLAL K Methyl Alcohol 04 |72
Butyl Acetate {Normsl) | 118,18 | 1.7 Methy! Ethyl Ketone 710 | 100
Butyl Acetate (Iso} 116.18 [ 2.4 Methylens Chloride 84.93 | Non-fiam.
Butyl Alcohol (Normel) | 74.12 | 1.45 Nonane 12825 | 0.4
Butyl Alcohel {Is0) 7412 | 168 Octane 11423 | 0.95

" Carbon Disulphide 713 |10 Pentane [Normal) 115 {13
Catbon Tetrachloride | 153.84 | Non-flem, Pentana (Is0) .09 | 13
Chloroform 119.39 | Non-flam, Perchlorethylene 165.85 | Non-flsm.
Crctobexane 84.18 | 138 Propyl Acatste (Normal) | 102.3 [ 2.0
Decane (Normai) 14228 | 67 Propyl Acetate (Iso) 1023 | 20
Dichloroethylane 9 L B Propy! Alcohot (Normal) | 60.09 | 2.1
Ether (Diethyl) .12 | 1.85 Propyt Alcohol {fso) 80.09 | 2.02
Ethyl Acetate 88.10 | 2.28 Tatrechlorethane 187.68 | Non-flam.
Ethyt Alcobol 4807 | 13- Tatrahydrofuren 1210 | 1.84
Ethylens Dichloride 0697 | 82 Taluene 82.13 | 1.3
Forferal 900 | 29 Trichlorethylens 1314 | Non-flam.
Heptane (Normal) 1002 |10 Xylene 106.16 | 1.0
Herame [Nermal) 88.17 1 1.28

A Mol. Wr.
B Lower Exptosive Limit in Air % V/V a1 20°C and appron, atmospheric Pressure




Sutclitfe Speakman manufacture two principal types of
< Gaseous Phase Recovery Plant—
Both types employ active carbon..

" STATIC BED PLANT

A static plant usually consists of two or more adsorbers each
containing a vertical annular or flat bed of active carbon. One or
more of the adsorbers receives the solvent laden air whilst one or
more are being steamed out to recover the solvent. The adsorbers
are suitably valved and cycle automatically so that the process is
continuous. The smaller plants can be of packaged design, skid
mounted. Plants are individually designed to meet customers
specifications. '

SOLVENT
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Adsorption section of a large recovery complex at an Acetate Fibre Fectory in ANNULAR BED
Belgium. The plant is ananged for future extension.

Packaged tvna fullv autamatic nlant af eviindrical flat had Aaeinn EIAT DEND



LIGUID PHASE ADSORPTION

This system uses active carbon for the adsorption of small amounts
of certain water-miscible solvents from solutions with water. The
weak solvent/water liquor is passed through an-active carbon bed
and, when the carbon has adsorbed the designed charge of solvent,
the solvent is distilled off by our patented system. This process
effects substantial increase in concentration of a weak solvent/
water solution, the water in the inlet feed passing through the bed
and to effluent drain. During steaming of the carbon a small amount
of water is introduced and the products of steaming taken to a
separating tank from which the water layer recycles through the
system. '

In cettain cases the carbon can be used to adsorb selectively a
particular solvent component from a mixture of solvents with
water. - - '

A particular feature of this system is the extreme simplicity of
operation and control which can be manual or automatic.
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DISTILLATION

Sutcliffe Speakman supply a complete range of distillation equip-
‘ment, which may be required in the separation of water-miscible
solvents from the products of recovery of the main adsorption
plant, or for other purposes.
The range of distillation equipment includes both perforated plate
and bubble cap designs, and the operations can be automatically
_controlled in relation to steam input and reflux ratio.
Stills can be supplied either for continuous or batch operation.
There is also a range of small units for the recovery of solvents
from contaminated mixtures, i.e. by extraction of residues from
waste lacquers or in cases where solvents are used for washing
down printing and paint machines, etc., the solvent can be cleaned
for further use.

ENQUIRIES

in submitting enquiries for evaluatibn, it is helpful if the following
preliminary details can be submitted. . :

Gas or liquid flow rate

Operating pressures

Temperature and relative humidity of air or gas stream
Quantity, nature and value of compounds to be.extracted

Other substances in air, gas or liquid stream of a contaminant or
corrosive nature .

Normal operating time of process

) . Details of steam, cooling water, power and compressed air services
Secuon ol a Iarge dcsullanon complex available.

TYPRICAL SOLVENT HECQVERV APPLICATIONS

Acetate Fibre - Insulated Cables - Balata Belting - Leather Cloth * Hydrocarbon Extraction
(Natural Gas) * Metallic Foil Printing and Lacquering - Compressed Asbestos Fibre Products
Oil Extraction - Degreasing - Paper Impregnating and Lacquering - De-sulphurising of Gas
Paper Printing ' Dry Cleaning ' Pressure-Sensitive Tapes - Explosives Rotogravure Printing
* Film Casting ‘- Rubber-Dipped Goods ‘- Rubber-Spread Goods * Surgical Bandages
Shoes, etc. - Solvent Manufacture - Tail Gas from Petroleum Wells - Viscose Fibre -
" Viscose and Acetate Film - Waeatherproof Sheeting - Process Off-Gas

* ——

SUTCLIFFE SPEAKMAN ING

SUITE 200, HEAVER PLAZA,

1301 YORK RO, LUTHERVILLE. MARYLANO 21093
TELEPHONE: 301-337-2800

TELEX: 908020 )




~ The many facets of
' a’ctivated carbon

Reprinted from
Chemical Age 26 June 1981




activated carhon

toluene and SBP2.

annular bed is the most efficient when
it comes to steaming the solvent off
the carbon bed ldesorption). This is
. because the steam enters the inner
annulus of the adsorber working its
way outwards in contrast to other

~ and business advantages of solvent recovery

Adesigns where the adsorber vessels

have to be efficiently lagged to prevent
waste of heat energy. With the annular
bed design by the time the steam has
worked its way through the carbon bed
to the outer annulus it has performed
its useful work, and the cooler outer
shell of the adsorber vessel serves as

an air condenser and relieves the load -

on the main condenser with regard to
the amount of cooling water required.

The basic components of a typical
solvent recovery plant are:

@ Air filter (to remove any airborne
particulate matter in the solvent-laden
air stream).

@ Air cooler/ heater (to temperature
adjust air stream for safe and good
adsorption on the carbon bed).

® Main fan(s) (to provide correct
rate of airflow through the adsorbers).

@ Activated carton adsorbers
{where the solventis) are
adsorbed/ desorbed).

@ Condenser (to condense solvent
vapour and steam from the desorptoon
cycle).

Table 1: Some typical results of solvent adsorption by
carbons
*Initial §Cyclic Boiling
Concen- adsorp- adsorp-  **Steam point
| Sotvent tration tion tion ratio range
(%V/V) (%W/WI (%W/WI (°Cc)
Methylene chloride 1.0 283 17.3 14 405
Arklone P 0.5 44.9 20.8 14 47.6
Acetone 1.0 20.3 125 23 58
Tetrahydrofuran 0.5 220 9.0 2.0 66
Hexane 0.48 2.3 8.2 35 68.7
Ethyl acetate 0.5 27.6 13.6 2.1 77.2
Trichlorethylene 0.5 446 19.9 . 1.8 B6.7
n-Heptane 0. 12 24 5.9 4.3 98
Toluene 0.4 23.3 9.6 35 110
Methyl isobutyl ketone 0.2 220 9.0 35 1169
Mixed rubber solvent 0.3 25.7 . 10.3 3.8 120-160
Shellsol E 0.3 35.8 11.9 3.7 153193
3, 3, 5-trimethyl cyclichexyl .
acetate 0.1 36.4 7.9 - 45 208
*Initial adsorption refers to the solvent adsorbed by new carbon to ‘breakpoint’, i.e. when solvent
can be detected in the effluent axr stream. The ‘slip’ level at this point is normafly of the order of 20
ppm,
SCyclic adsorption refers to the solvent which can be adsorbed and dcsorbcd consistently at en
aconomical steam consumption.
**Steam ratio rafers to the total steam used to desord the solvent from the adsorbent end is an
overall figure inclusive of condensate and moisture condensed on the carbon bed.

-water,

. such parameters as

® Separator (decanter) — (where
non-miscibfe solvent/water mixture
separates).

‘@ Product tank (for'collection of
solvent from the separator). .

In operation the solvent-laden air is

" passed to two of the adsorbers while
" the solvent is desorbed (by steaming)

in the third adsorber.

The process operates automatically
and continuously, usually with infra-
red gas analyser control to ensure
optimum efficiency, and each adsorber
consecutively undergoes an adsorption
and desorption cycle.

The simplest type of solvent
recovery is where there is a single
solvent which is non-miscible with
‘eg, xylene. Thig solvent will
collect as the upper layer in the
decanter and, being virtually insoluble
in water, can simply be decanted for
re-use whilst the lower (water) layer is
passed to drain.

if, however, a mixture of solvents is
being recovered and some of these are
miscible with water then additional
plant is necessary. to separate the
solvents. This usually takes the form of
distillation and dehydration equipment
depending on the solvents involved
and the final specification required by
the customer for the recovered
solvents.

Each solvent recovery system has its
own particular technique for recovery,
but the basic adsorption/desorption on
activated carbon is common to all.
When designing a solvent recovery
plant for a particular set of conditions
one must have detailed information on
airflow, air
temperature, humidity, solvent
concentrations, maximum/minimum
process conditions, and details of any
impurities in the solvent-laden air
stream. The last factor can be
particularly important since it can have
an important bearing on materials of
construction and expected carbon life.

There are several aspects which

. require careful attention to ensure that

the best efficiency of solvent recovery
is achieved and that at the same time
minimum energy is consumed in the
running of the plant. The first practical
step which can be taken to maximise -
recovery efficiency is to present as
high a solvent concentration as is
safely possible with minimum airflow.
This will be largely governed by the
type of process upstream of the
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SENSOR CONTROL S

for SOLVENT RECOVERY

WITH PART ICULAR REFERENCE
TO THE USE OF INFRA-RED GAS ANALYSERS

Extract from paper prepared by
Dr. Robert D. Hill - '

Previously of Chemical Plant Dlvision
Sutcliffe Speakman & Co. Ltd.

and’

Presented at the 30th Annual Meeting of the
Gravure Technical Association
Chicago, April, 1979

There are many dlfferent types of sensors one can use on a
solvent recovery plant but all function either to report informa-
tion and/or to act on that Information to control the solvent
recovery plant's operation in some way. For example, proximity
sensors can be used to sense whether a valve is open or shut,
and flow metering and LEL meters can be used in conjunction with
each other to measure the total soivent presented to an adsorber.
My remarks will concentrate on using sensor control to optimize

the conservatlon of energy, and maximize the efficiency of solvent ...

recovery, and the role of the infra-red gas analyser in helping
to achieve these aims, '

The first practical step we can take In maximlzing. solvent
recovery plant efficiency is to ensure that we are presenting,
safely, as high a solvent load as possible Iin the minimum airflow
passed to the solivent recovery plant. To a large extent this '
wlll be governed by the type of process upstream of the solvent
recovery plant. Wherever possible, and economically achievable,
recirculation of a portion of the solvent laden air should be
considered. This will significantly increase the efficiency of
solvent recovery across the carbon bed. The. .examples given below
illustrate the typical improvement in efficiency of recovery
of solvent which can be achieved: :
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‘{a) Inlet concentration 1000 ppm
.Outlet concentration 35 ppm

_1000-35 _
T = —o05- % 100% = 96.5%

(b) Inlet concentration 2000 ppm
Outlet concentration. 35 ppm

qL:-%ggglié x 100% = 98.25%

The side benefits from ensuring maximum concentration of
solvent vapor that Is presented to the solvent recovery plant
are that it will reduce the size of the solvent recovery plant
required and with it the capital outiay, space needed, and ser-
vices required to run it. The sensors applicable to this area of
plant operation are typically LEL meters coupled to variable
damper controis which wiil vary proportion of solvent laden air
from the proceéss which is recirculated and diluted with fresh

air.

Let us now conslder in some detail the adsorption/desorption
cycles which are at the heart of the solvent recovery plant's ’
operation.. '

ADSORPTION  DESOHPTION

le S Y
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oL { ] .
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Figure 1 Figure 2 ~ Flgure 3

In Figure | we see the typical rise in solvent concentration
as solvent (in this example - Toluene) starts to "slip" through
the bed of activated carbon as an adsorption cycle nears its
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end. It can be seen that there Is a rapid rise Iin solvent concen-
tration - about 100 ppm in around 135 sec. With the particular
sensor favored by Sutcliffe Speakman a rise of 5 ppm can readily
be detected, and when a pre-selected concentration is reached ,
(usually around 50 - 75 ppm) the sensor produces a signal which
is used to initiate an automatic cycle controller which changes
over the particular adsorber vessel being monitored from "Adsorb"
to “"Desorb'" mode by opening/closing appropriate valves.

Let us now examine this process more closely. In Figure
2, on Line A, we have an "ideal" situation where a constant con-
centration of solvent in a constant airflow is presented to the
Solvent recovery plant. Provided constant conditions are main-
tained and the activated carbon's adsorptive properties also
remain constant, then it is merely a matter of. timing the length
of the adsorption and steaming cycles to achieve optimum operating
efficiency. This ideal situation is rare. What is frequentiy
encountered in practice is that a variable concentration of sol-
vent is presented to the solvent recovery plant. Now, if the
adsorption cycle has been time controlled for the full designed
load of solvent, and if, for example, half that load has been
adsorbed on to the carbon bed in the preset time, not only will
the carbon not be utilized fully, but an excessive amount of
steam also will be consumed in the desorption cycie. As much
as one third of the steam used for desorption could, for example,
be wasted.

‘In Line B of Figure 2 we have the situation where we must
be able to sense when the active carbon has adsorbed the optimum
amount of solvent, and solvent "slip" is starting to occur through
the carbon bed. In this case the length of the adsorbing cycle
will be a variable and this iss represented by the dotted part
of the line in the figure. : :

However, what will be the situation if, in ‘addition to the
solvent concentration varying, we have a process in which there
are airborne contaminants with the solvent which cause an unavoid-
able and progressive deterioration with time of the activated
carbon (irrespective of the design or manufacture of the plant or

“source of carbon)? In some large, multi-adsorber plants associated.
with such processes it is often the practice to overhaul one
adsorber at a time and to replace the poisoned carbon with a
charge of new carbon. In this situation one can have an adsorber
containing new carbon working in conjunction with one containing
oid carbon, ' '

On Line D of Figure 2 we see a graphical representat?on
of how the "sllpﬂ curves for old and new carbon conmpare.

_ in Figure 3 we see the two basic approaches used to measure
" when an adsorption cycle should be terminated. On the léeft side
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"as solvent laden air enters the adsorber we can measure solvent
cdncentration and flow rate, and compute, by integration with
respect to time, the total quantity of solvent passed to the
adsorber. When a predetermined amount of solvent has been passed
a signal is generated which is used to change over the adsorber
from Adsorb to Desorb mode. This approach, as used by some com-
panies, seems to be a fundamentally less reliable approach in
that it assumes a given carbon performance at all times. Further-
more, it can never give any useful information about what is
happening inside the adsorber.

" For example, an unusually high "slip" of solvent could indi-
tate that valve seatings require renewal. It is considered that
the fundamentally correct approach is to sense what is happening
on the exhaust side of the adsorber and use this information
for control purposes. It should be noted that this entails measur-
ing only one parameter (solvent concentration in the air stream)
against time. Now, whereas the inlet concentration is typically
in the 1000 - 3000 ppm range we are . now looking at a 0 - 100
ppm range on the outlet of the adsorber. For optimum efficiency
we need a sensor which will be capable of measuring very low
ppm's, have a fast response, be stable, be accurate, have high
reproducibility, not be affected by water vapor and by other
extraneous factors which are frequently encountered in the indus-
trial situation. This tends to exclude the use of LEL meters
(too insensitive), gas chromatography (slow response and not
continuous), and flame ionization detectors, and brings us to:
the infra-red gas analyser. ' :

Many gases absorb energy in the infra-red region because
of the resonant molecular vibrations within the molecules of
gas or solvent vapor. These resonances are highly specific and
give rise to |-R spectra which are characteristic of the sub-
stances in question. The |-R spectrum of a molecule has been
likened to the human finger print by means of which one specific
wavel ength depends on the concentration of absorbing molecules
placed between the Infra-red source and the detector, and this
fact is utilized to determine the concentration of a selected
component in a gas or vapor mixture.

Because of the conplexity of typical gaseous infra-red
spectra, some overlapping of absorption bands frequently occurs,
and it Is usually necessary to select a very narrow wavelength
band to avoid cross sensitivity. Figure 4 shows the 1-8 microns
region of the I-R spectrum of toluene and shows several charac-
teristic absorption bands for this solvent.

_ There are several types of |-R gas analysers potentialiy
available for use, and broadly they can be divided into single
wavelength/single beam; single waveiength/double beam; and double
wavelength/single beam instruments. In my experience all two-beam
energy absorbing systems suffer from the inherent defect of
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ngm 4 Figure 6

being sensitive to background absorptions caused by fouling

of the sample cell windows, broad band absorptions in the sample
gas (such as that caused by water vapor), and temperature dif-
ferences between sanple and reference beams. However, most of
the disadvantages of the two beam system can be eliminated with-
out losing the advantage of a continuous reference measurement
by examining, alternately in time, the |-R energy transmission
at the peak absorption wavelength of the measured component

and that at a nearby wavelength which represents the "background"
energy, but which is itself unaffected by the measured component.
This can be achieved with a two wavelength/single beam instru-
‘ment . '

Such a system is shown in Figure 5. By having the source
and detector units in optical alignment with each other, and
arranglng for a pair of very narrow band pass interference fil-
ters to be switched alternately in time into the beam (actually
at 6 Hz) it is possible . to produce a sensitive, accurate, reli-
able, |1-R gas analyser which is immune from many of the extra-
neous factors which can plague other types of I-R gas analysers,

Let us now turn to the critical area of deciding what wave-
lengths to select for the solvent(s) in question. This is an
area to which, | believe, too little consideration is often
given - probably because it calls for expert knowledge in the
field of infra-red spectroscopy. :

If the solvent is toluene there are, as we can see from
the |-R spectrum for this solvent (lower spectrum In Figure
6) several bands to choose from. Or are there? If we look at
the spectrum of water (upper spectrum in Figure 6) we can see
that there are several regions where water is absorbing energy
strongly and has the potential ability to interfere. We must
remember also that we are wanting to detect a 50 ppm level (say)
which Is only a 0.005% v/v concentratlon whereas if there |s
a 40% R.H. situation with respect to water vapor that corresponds
to a 2.9% v/v concentration of water vapor - i.e. 580 times
greater! The possibility of interference from water is obvious.
However, [f we select wavelengths 3.45 mlcrons for toluene and
3.9 microns for the reference, then we can see that we shall
meet the best criteria for havung the solvent and reference
wavel engths near to each other, but with the latter at a point
of least interference from water. In this way we can ensure
that even 100% RH will not affect this sensor's performance
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Figure 7 » Figure 8 Figure 9

To illustrate just how complex the {-R spectrum of water
vapor really is and how the effect of raised temperature can
cause the molecules to become more agitated and resonate more
stronly, Figure 7 shows the |-R spectrum for water vapor at
100" C, using an expanded scale between 5 and 8 microns. |t

"will readily be appreciated that it is most important that the
designer of a solvent recovery plant must have access to such
specialized knowiedge if the best sensor control design is to
be achieved. ' :

Let us now consider some other commonly used solvents:
Figure 8 shows the |-R spectra for acetone and methyl ethyl
ketone. Here the CH stretching absorbtion band at around 3.5
microns is relatively weak and it is usual to select the C=0
(carbonyl) band at about 5.8 microns instead.

Figure 9 shows the |I-R spectra for methyl alcohol and ethyl .

alcohol. Here one can use the CH band at around 3.5 microns
as both alcohols have strong enough absorbtion bands.

Figure 10

Figure 10 shows the |-R spectra for ethyl acetate and hex-
ane. Here we have a good illustration of the relative weakness
of the CH band at 3.5 microns for ethyl acetate and the corre-
sponding strength of the CH band for hexane at the same point
in the spectrum. ' '

In conclusioh, in order to get the best out of a solvent
recovery plant the'following objectives should be achieved:

(1) Maxnmlze the solvent concentratlon and minimize the
airflow withnn safe/economic limits,
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(2) Use 1-R Gas Analyser control of the adsorption cycle

to nullify the effects of varying soivent load and possibly
also varying air flow in order to achieve the fullest use
of the charge of active carbon in any particular adsorber.

(3) Select a .2 wavelength/single beam instrument which

can guarantee:
(a) immunity from water vapor .
(b) Virtual immunity from all normal extraneous factors

such as voltage variation, temperature change, etc.

‘" (c) fast and accurate response
(d) .is fully automatic and requires virtually no attention.

(4) If the carbon is likely to have its activity modified
by the process gas/vapor stream, then control thé steaming

cycle also by sensing a falling concentration of solvent
ini the steam/solvent mixture coming from an individual
adsorber.

As manufacturers of their own activated carbon for the
past 75 years plus solvent recovery plant which embraces the
sensor technology, | have described, | believe, that Sutcliffe
Speakman have one of the best systems for optimizing efficiency
and minimizing the use of energy. :

-
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SUITE 200, HEAVER PLAZA,
1301 YORK ROAD, LUTHERVILLE, MARYLAND 21093

TELEPHONE: 301-337-2800
TELEX: 968020 240189

YOUR FEF: ‘ OUR FREF: DATE: 4 August f983
D{SJ{;P Con €A BT |,

Mr. Michael A. Ware
_Environmental Coordinator
Wheelabrator-Frye Incorporated
Graphlc Supplies Division
Chemicals and Coatings group
2010 Indiana Street '
Racine, Wisconsin 53405

" Dear Mr. Ware:

We have pleasure in referring to the discussions with
your colleagues and yourself during the visit to David M. Company,
Longwood, last Friday, and we apprecliated -the opportunity to dis-
cuss the project for the recovery of toiuene from the three rubber
spreading machines. -

For your preliminary information we have pleasure in
enclosing our Preliminary Proposal No. S 7212, In triplicate,
for a plant to recover up to 50 gailons per hour of toluene from
25,000 scfm airflow, as you requested, for your Initial studles.
We understand that consideration Iis being given to the possibillty
of maklng changes to the process operations to reduce the peak
evaporation rates of solvent so that the capacity of the recovery
plant might be reduced.

The proposed plant Is quoted on the basis of supply
only, with the additlon of a preliminary proposal, Appendix 'A',
for the turnkey installation of the plant which we would be pleased
to firm up after further study of slte conditions.

The proposed plant Is very similar to a considerabie
number of Instaliations that we have supplied for operation with
rubber spreading machines In which particular industry we have
over 40 years experlence.

We will be pleased to quote aliso for the supply of sult-
able hoods for the spreading machines and a colliectlon system
when you so require.
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David M. Conpany 4 August 1983

We trust that the enclosed information is sufficient
for your immedlate requirements but we will be very pleased to
discuss any aspects further with you at your convenlence.

Vice President

WCM/pmd
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