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Charles M. Collins, P.E. - WAR22 1999
' zrogaam Administrator o _ D

ir Resources Management ; B ‘ ER.

Central Florida District JER BAQm

-Florida Department. of Environmenta) Regu]ation
3319 Maguire Bivd., Suite 232
Orlando, Florida 32803 ,

RE:  Brevard County - AP -
: rn ti - DWN-AP-89-015

Dear Mr. Collins:

This letter is submitted on behalf of Harris Corporation, Semiconductor Sector
("Semiconductor") to follow-up on our letter of February 16. In that letter, .
it was stated thal Semiconductor would, within 30 days, submit a  schedule:
outlining the activities that will be undertaken to identify reasonable and
appropriate solutions. to the odor issue

As mentioned in previous correspondence,' Jacobs -Engineering Group, Inc.
("Jacobs™) has been retained by Semiconductor to facilitate the odor issue
~ investigation. ‘In a recent meeting, Jacobs .recommended a revision of the
suggested activities as outlined in the February 16 letter. As such, Jacobs has
recommended that the odor investigation cont1nue as follows:

Work Item One : Chemical inventory and hwstorica] stack monwtoring information
: will be reviewed and used in a dispersion model to determine
areas that may be affected by odors.  This change was
recommended by Jacobs as opposed to running stack analyses on
al) emission points from Bldg. 54. Jacobs feels that previous
monitoring activities will provide the 1nformat1on needed for

the dispersion modeling.

| This ftem is scheduled to be completed by March 30, 1990.
Work Item Two: -  Through the use of an Organic Vapor Analyzer in GC - mode,
. investigate the level of constituents present at Tikely "odor
« . - hot spots." These areas would be determined through the use
' of the computer dispersion model outlined in Work Jtem One.

This item is scheduled for completion by April 27, 1990.

This is the plan of action Semiconductor intends to pursue.
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Subseqﬁent td'thése activities, Semiconductor will submit a completed report,
by May 4, 1990, detailing the information obtained during completion of the Work
Items. This report will include any proposed modifications or process changes,

To supplement these activities, Semiconductor has already contracted with Air
Consulting and Engineering {ACE) to conduct GC/MS sampling from one of the stacks
at Building 54, The stack chosen §5 the most Tikely candidate to be contributing
to the alleged odor problem. Due to the prohibitive cost of running complete.
analyses on all stacks ($60,000 per stack for 24 hours of sampling as quoted by
Jacobs), we chose to sample one stack for a period of 10 operating hours. This

will give us total coverage of first shift activities along with 1 hour on either
side of shift changes. This data will subsequently be utilized in the dispersion-
model to add further background information to the investigation.

In addition to these activities, Semiconductor has taken a close look at the

processes within the Building 54 wafer fabrication area that may be'a source of
the odor issue., We are contacting our customers to determine 1if it may be
possible to replace some of the process chemicals currently in use with
substitutes that may have less potential to cause or contribute to odors at the
facility.  We are also continuing to review operating procedures and process
configurations in order to ensure that reasonable steps have been taken in the

As “indicated 'in my telephone conversation with Caroline Shine on March 8,
Semiconductor has requested the Tallahassee DER office for an extension on the
submission of. appropriate operating permit applications for this facility. It
does not appear worthwhile for either DER or Semiconductor to put effort into
obtaining operating permits that will be ultimately denied. ‘

Please contact me at 729-5736 1f 1 can provide any further assistance in this
matter, ' , '
)

Yours truly,

o | o 3-22.95

Kent Smith . . .
Manager, Environmental Services ﬂB'({/
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‘ RECEIPT FOR CERTIFIED MAIL
. NO INSURANCE COVERAGE PROVIDED
' NOT FOR INTERNATIONAL MAIL

(See Reverse)

slames.'R. Kolanek

| Harris—Semiconductor
Street and No.

P.0. Box 883

MeIbournes cFls 32901

Postage e

#« U.S.G.P.O. 1985-480-794

Certitied Fee

b

'Special Delivery Fee

1aFiestricled Delivery Fee

Return Receipt showing
to whom and Date Delivered

>

Return Receipt showing to whom,
Date. and Address of Delivery

TOTAL Postage and Fees S

June 1985

Postmark or Date

Mailed: 01/22/88

RE: . Exhaust Fan System -
Building 54

PS Form 3800,

T

G SENDER: Complete items 1 and 2 when additional services are desired, and complete items 3 and 4.

Put yeur_address in the “RETURN TO'' space on the reverse side. Failure to do this will prevent this
card from.being returned to you. The return receipt fee will provide you the name of the person

delivered:td and the date-of-delivery ~For additional fees the following services are available. Consult

:
3
3
!
]
!
)
i
)

postmaster for fees and-check box{es) for ddditional service(s) requested.
1. EXShow to whom delivered, date, and addressee’s address.

2. [ Restricted Delivery.

3. Article Addressed to:
aPager
Harr

2¥
.C, Box (883

s
.
X

ASI:

I

g

3

3
)
I
i
!
}
!
'
1
Iz

Environmental Services
s Semiconductor

i{elbourne, FL 32901

James PR. Kolanel: -

4, Article Number
P 274 010 467

Dyﬁegistered
. Certified

Type of Service:

Express Mail

O Insured
L] cop

Always obtain signature of addressee or
agent and DATE DELIVERED.

X

5. Signature — Addressee

6. Signature\ — Agent

e

" PS Form 3811, Feb. 1986

g Sy Sy U SO S |

N e



T L e L st SN DRI

P

bl

[

STATE OF FLORIDA

:hlxa

DEPARTMEN‘T OF ENVIRONMENTAL REGULATION

TWIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32399-2400

January 21,

1988

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James R. Kolanek
Manager,
Harris Semiconductor
Post Office Box 883
Melbourne, Florida

'Dear Mr. Kolanek:

Re:

Environmental Services

32901

Application to Construct an Air Pollution Source

Exhaust Fan System - Building 54

Based on a review of the above referenced application package,

and discussions with the Central Florida
it has been determined that the proposal to
install an exhaust fan system in_ Building 54-at your-existing

supplementary material,’

District office,

DALE TWACHTMANN

facility does not require an air construction permit at this

time.

already in processing (copy enclosed).

.

A request for reimbursement of the appllcatlon fee is

If there are any questions, please call Bruce Mitchell at

(904)488-1344,

or write to me at the above address..

Sincerely,

BOB MARTINEZ

- CHF/BM/s" SR

enclosure

T, Sawicki, CFD.._.

_..__C;__
Deputy<Ch1ef

Bureau of Air Quality.

Management

_ces .
B. Pittman, Esq.

Protecting Florida and Your Quality of Life
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. Form bBF-AA—é ‘

Rev. y/l/ao S o  APPLICAI N FOR REFUN;.
. ' . | STATE OF O;(LORIDA'
: _snmzz OF FLORIDA <) -
COUNTY OF SR R o R
Pursuant to the provisions of Section 215. 26, or Section A . *

Florida Statutes, I hereby apply for a refund and request that a State warrant be
Hrawn in favor of: ‘ 4

NAME : Harris Semiconductor

ADDRESS: Post -Office Box 883

6}

4
i

x Melbourne, Florida 32901

AMOUNT ~$100.00

'
|
4
!

which ‘Tepresents moneys I paid into the State Treaaury subject to refund, and to subst:
such claim the following facts are eubmitted'
l

Reason for Claim: _ Over pavment .

-ate

fikooaahdAndmopumif:#9Q05~\587%4 Omd,GC-Ob—mBﬁﬂﬁf

P
|

CERTIFIED TRUE AND CORRECT this 5th  day of January . 1980

St
ol

(Signature)

*Must be comnleted if authority 18 other than Section 215. 26 Florida Statutes. '
*************************************a*a**********e******wa*n*******************w************

(FOR AGENCY USE ONLY)

'(l) 'Agency recommends denial of above claim baaed on the following facts, including statutor:
‘authority for collection: L '

1‘.
!

i .

. or

(2) -Agency recommends approval of above clainxand‘submita the following information. to sub—

'stantiate such claim., o
: The amount recommended $ : .

The amount . requested above was originally depoaited into the State Treasury, included

in the State Treasurer's Receipt # , dated - . .
-~ ( ) General Revenue ‘ S
s R L (Revenue Code)

< )_ Trust T ‘ S

i,y, Lo T (Name and Code Number of Trust Account) -

i

Statutory Authority for Collection '
It is requested that payment be made’ from:

Py Refund of Overpayment of Taxes - General Revenue-Refunds (1-441-0211)
() '

] Trust

(Name and Code Number of Trust Account)
CERTIFIED TRUE .AND CORRECT thia day of 19

|
|
|

'} L ; (Signature of Authorized Person) '

T PR \E ‘ (Title)

ek kkkdok kkokkokkkiok ARk Rk ARk AR R ok Rk kR ARk kR R R R AR AR R Rk ko kR AR Rk fhR kR Rk Kk ok ok dok
SECTION 215.26 STATES, IN PART: '"APPLICATION FOR REFUNDS AS PROVIDED BY THIS SECTION SHALL BE
FILED WITH THE COMPTROLLER, EXCEPT AS OTHERWISE PROVIDED HEREIN, WITHIN 3 YEARS AFTER THE RIGH
TO .SUCH REFUND SHALL HAVE ACCRUED ELSE SUCH RIGHT SHALL BE BARRED." Three years is interpretec
as: meaning three years from the date of payment into the State Treasury.

o\v-

V . _ : : ) ' —
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» BEST AVAILABLE COPY
bally Cash Listiny
Date Received 9-01-~87 P
. i . < -5 <7
Bureau of Accounting & Budgeting (Revenue Section) _ . Date "urcau of Air Quality _ Received \‘/1lw /
T - . ] | / )
Lister's Signature Nola Daughtry 48 Slgnaturc of Rccelvet%x( \Lvﬂ\n\\ lhi)
| SoU
REMITTED BY . CHECK NUMDER NMOUNT RECEIPT NUMBER . REVENUE CODE FILE NUMBER
0 . ) : ) ‘ \ \ \D-DB"\Clé
Harris Corporation ‘ #: 020316 $ 100.00 e AN 001031 A OS5
S : ; | : . :
Harris Corporation - #;020335 $ 100.00 LV ' 001031 Ac. om - B as

[
i

i
'
{
t
¢

Total this Page ; $ 200.00

REV. 86 - f
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VOUCHER INVOICE PURCHASE ! E )
NUbBE AT oA - e AMOUNT DISCOUNT NET AMOUNT
PFI654 pr2737 Tp?=27=87 T00.00 =00 iﬁﬁ.ﬁ?ﬁ
‘TVO T ALS 100.00 <00 -~ 100400 J
REMITTANCE STATEMENT / DETACH BEFORE DEPOSITING BEST AVAILABLE COPY HARRIS SEMICONDUCTOR SECTOR
: - e e hlgs«___m._._-_._-e“__“ e
“sB HARRS THE FIRST NATIONAL BANK OF ATLANTA  _64-1327
% . AUGUSTA, GEORGIA ' 611 U 203 16
HARRIS CORPORATION
SEMICONDUCTOR SECTOR I —— —
Y YCHECKNO ™ .1 NET AMOUNT. -

PAY

'NE HUNDRED AND 007100 DOLLARS

08/14!87

DD020316

%%’ xxxx]00.0D

HARRIS CORPORATION

Samer - STATE OF FLORIDA DEPARTMENT SEMICONDUCTOR SECTOR
ORDE OF ENVIRONMENTAL REGULATION = o
’ : = sTaATE, OF FLORIDA

- "Received from H A iz t")

DEPARTMENT OF ENVIRONMENTAL REGULATION

tlﬂ‘l_ G (..u'\r.\,‘s.,\’t. i ,

'Addr

w'?\c-\.\ "&.\m \'.'\

. ""‘*—)2 \O

R

essi ,‘,J 5‘. &J‘:\

<Apphcant Name & Address

\\1 \'"\u\aﬁﬁ.*{

X
M.f \‘,,\

RE:

C‘ OORAO :_3\\:), ,

‘,, mf Sva, \\ (...\ '?\ ){ 'c.’s%.)" “"’r!L(«ufneL

Source of Revenue

( 3 1)

(O3

Revenue Code

-
3y o o L [ g
AT Al ~ RN A P
Appllcatlon Number e — V14 5‘
- ey e ] 3
. By ‘\ \.:\’ ‘\J‘\f'v_')_’l;‘ \ ‘\u‘-\}i{“‘ W i ;3
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For Routing To District Offices ]
And/Or To Other Than The Addressee |
State of Florida . To: Loctn.: :
DEPARTMENT OF ENVIRONMENTAL REGULATION To: - Loctn.: '
To: d _ Loctn,:
INTEROFF]CE M EMORAN DUM From: Oate:
) . ) Reply Optional [ | Reply Required | | Into. Only [ 1
Date Due: _ Date Due: _ _—
TO: Revenue Section

Bureau of Accounting and Budgeting

FROM - Cost Center Air Qualitv = Bruce Mitchell
SUBJECT: gash Listing Number =~ Dated 9-1-87

The cash listing received from your office has been checked and confirmed to be
correct in all areas.

02-02-€7 | Morogoet Aaw;) a0
Date Sigqgture ovaerifying party
DER
SEP 01 1987
AN 'i

HIER a\&!

ur

The cash listing received from your office has been checked and found to
contain one or more discrepancies. A corrected cas’ -listing is attached.

Please adjust your records accordingly. 3
Date Signature of verifying party

Number of remittances in this cash listing = .




STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

N 1RON,
O“ ¥ "*1!-‘,.\%

& N
B ] ‘& N BOB MARTINEZ
TWIN TOWERS OFFICE BUILDING & ~ )8\ GOVERNOR
2600 BLAIR STONE ROAD g 3
TALLAHASSEE, FLORIDA 323589-240C B tih-* /,-? DALE TWACHTMANN
<JﬂF’ / SECRETARY

e o OF FLO“‘

September 25, 1987

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James R. Kolanek

Manager, Environmental Services
Harris Semiconductor

P. O. Box 883

Melbourne, Florida 32901

Dear Mr. Kolanek:

Re: Completeness Review on the Applications to Construct
Alr pPollution Sources
Permit Nos. AC 05-138794 and -138795

The Department received your cover letter dated August 28, 1987,
and the above reference applications on August 31, 1987. Based
on a review of these applications, they have been deemed
incomplete. The following information, including all reference
material, calculations and assumptions, will have to be submitted
to the Department's Bureau of Air Quality Management before the
status can, again, be ascertained.

AC 05-138794

1. For the volatile organic compounds and organic solvents,
gquantify the potential emissions per chemical in pounds per
hecur, month, and year.

2. What is the facility designated identification for the
scrubber to be used to handle the gas cyclinder purges?

3. Where will the scrubber medium be discharged after collection
occurs?

4. What is the scrubber's medium?

Protecting Florida and Your Quality of Life
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Mr. James R. Kolanek
Page 2 .
September 25, 1987

AC 05-138795

1. what is the heat capacity in Btu per gallon of the propane'>

2--&Quant1fy the potentlal pellutant emissions in pounds per hour,
~and annually from the firing of the propane. :

3. What is the maximum consumption of propane per hour?

- 4, Based on the submitted potential pollutant emissions, the

appropriate processing fee, pursuant to FAC Rule 17-4.05, is
. $250.00. Therefore, remit to the Department of Env1ronmental
‘Regulation the amount deficient, which is $150.00.

If there are ahy questions, please call Bruce Mitchell at
(904)488-1344 or write to me at the above address.

Sincerely,

Bureau of Air Qualltv
Management

CHF/BM/s

cc: T. Sawicki
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Mr. C. H. Fancy '
Deputy, Bureau Chief BAQN\
Department of Environmental Regulation

Bureau of Air Quality Management

- 2600 Blair Stone Road

Tallahassee, Florida 32301

SUBJECT: Air Permit Application - B-54 Exhaust (F54E17)
Dear Mr. Fancy:

Enclosed please find the original and three copies for the subject

air permit application for Harris Semiconductor's facility in Palm

Bay, Florida. Also enclosed is the construction permit application
fee.

This source will be exhausting air from three areas; aligners,
furnace source cabinets, and gas cabinets. Normal emissions from
~ these sources are anticipated to be less than detectable
concentrations.

If you should have any questions, please feel free to contact me at
(305) 724-7467.

ames R. Kolanek, Manager
Environmental Services

/pgc
enclosures

cc: FDER - Orlando

HARRIS CORPORATION SEMICONDUCTOR SECTOR P.O. BOX 883 MELBOURNE, FLORIDA 32901
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e ﬂi-000*50101-?1”  P"HARRIS 'SEMICONDUCTOR ? 00020316

VOUCHER . INVOICE .| PURCH ) "
; URCHASE INVOICE AMOUNT DISCOUNT NET AMOUNT

NUMBER - - NUMBER ORDER DATE " S . o
S&072T87 - T pT=eI=87 100200 TR 00T 100300

ToT a?: i 100.00 - w005 % 300500 . -
REMITTANCE STATEMENT / DETACH BEFORE DEPOSITING ' HARRIS SEMICONDUCTOR SECTOR
b T T T T T T T T T 1 9 7= U e
% HARRIS THE FIRST NATIONAL BANK OF ATLANTA  64-1327 O 2 O 3 1 6 '
611 -

AUGUSTA, GEORGIA
HARRIS CORPORATION '
SEMICONDUCTOR SECTOR

PAY N S | . |08/14787 .’00020316 xxxxkkxx]00. 00

NE “HUNDRED AND 007100 DOLLARS

comue o o o ' o HARRIS.CORPORATION
TOTHE . USYATE'OF FLORIDA DEPARTMENT SEMICONDUCTOR SECTOR
 OROER . DF 'ENVIRONMENTAL REGULATION

STATE OF FLORIDA - N¢. - '—7617? )

~ DEPARTMENT OF ENVIRONMENTAL REGULATION
RECEIPT FOR APPLICATION FEES AND MISCEL LANEOUS REVENUE

. Received from Harris Samicon due;\'ur - ‘ Datew,,:.{y, Lovie
i . o o
; Addre::P r'\’BO\I‘—P\’Q 'PA \'\”\ C)&; \ t"' L— 32£'\O\ . Dollars $ s o0, OO

-Applicant Name & Addre

-' Source of - Revenue\iﬁcaolgs‘\ﬁ : . .
| oc\oa\ o ” Ao oS - 138194

Appl ication Number
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HARRIS

FS-JRK-029-88
August 28, 1987 . - . /

Mr. C. H. Fancy

Deputy, Bureau Chief

Department of Environmental Regulation
Bureau of Air Quality Management
2600-Blair Stone Road

Tallahassee, Florida 32301

SUBJECT: Air Permit Application - B-54 Exhaust (F54E17)

- Dear Mr. Fancy:

Enclosed please find the original and three copies for the subject
air permit application for Harris Semiconductor's facility in Palm
Bay, Florida. Also enclosed is the construction permit application

fee.
This source will be exhausting air from three areas; aligners,

furnace source cabinets, and gas cabinets. Normal emissions from
these sources are anticipated to be less than detectable

concentrations.

If you should have any questions, please feel free to contact me at
(305) 724-7467.
. i

ames R. Kolanek, Manager

Environmental Services | E) Ez F? A

33y

J4Al

/pgc . _
| SEP 01 1987
enclosures ,
3 AR
cc: FDER - Orlando : t}%ﬂ(éﬂwq
\
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HARRIS CORPORATION & "'CTOR SECTOR  P.O. BOX 883 MELBOURNE, FLORIDA 32901

-



: ' AC 05-138194
STATE OF
. | ATE OF FLORIDA S d B3N -B-

' DEPARTMENT OF ENVIRONMENTAL REGULATION fa.3100.00

DER .f_

AUG 3 11967,

B8OB GRAHAM
GOVERNOR

ICTORIA 4. TSCHINKEL

‘WIN TOWERS OFFICE BUILDING
2600 BLAIR STONE ROAD
TALLAHASSEE, FLORIDA 32301-8241

SECRETARY
APPLICATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES
SOURCE TYPE: Stationary [X] New! [ ] Existingl
APPLICATION TYPE: [X] Construction [ ] Operation t ] Modification
COMPANY NAME: Harris Semiconductor ' COUNTY:  Brevard

Identify the specific emission point source(s) addressed ia this application (i.e. Lime

Kiln No. & with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) B-54 Exhaust F54E17

SOURCE LbCATION: Street Palm Bay Road ' city Palm Bay
UTM: East 17-538700 North_ 17-3100900
Latitude 28 ° 1 ' 20 "N Longitude 80 ° 36 ' 10 "w

APPLICANT NAME AND TITLE: N.A. Baldisserotto, Environmental Engineer, Environmantal Services

APPLICANT ADDRESS: P;O.-Box 883, Melbourne, Florida 32901

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A. APPLICANT |

I am the undersigned owner or authorized represeantative* of Harris Semiconductor

I certify that the statements made in this application for a construction

permit are true, correct and complete to the best of my knowledge and belief. Further,
I agree to maintain and operate the pollution control source and pollution control
facilities in such a manner as to comply with the provision of Chapter 403, Florida
Statutes, and all the rules and regulations of the department and revisions thereof. I
also understand that a permit, if granted by the department, will be non-transferable

and I will promptly notify the department upon sale legal transfer of the permitted
establishment. i;fégf /%?¢////
*Attach letter of authorization ~ Signed:

c

J. R. kéaanek,.Manager, Env. Scvs.'
" Name and Title (Please Type)

Date: F~/f - Telephone No.(305) 724-7467

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

This is to certify that the engineering features of this pollutxon control pro;ect have
been desxgned/examxned by me and found to be in conformity with modern engineering
principles applicable to the treatment and disposal of pollutants characterized in the
permit application. There is reasonable assurance, in my professioanal judgment, that

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

DER Form 17-1.202(1)
Effective QOctober 31, 1982 : Page 1 of 12



the pollution control facilities, when properly maintained and operated, will discharge
an efflyent that complies with all applicable statutes of the State of Florida and the
rules and requlations of the’department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of instructions for the proper
maintenance and operation of the pollution control facilities and, if applicable,

pollution sources.
Signed ﬂ% M

Chet Bach
Name (Please Type)

cyéi‘jl Harris Semiconductor
Company Name (Please Type)
¢/

867

P.0. Box 883, Melbourne, Florida 32901
Mailing Address (Please Type)

"Florida Registration No. /3”0 Date: 5[/’(92 Telephone No.(305) 724-7324

SECTION II: GENERAL PROJECT INFORMATION

A. Describe the nature and extent of the project. Refer to pollution control equipment,
and expected improvements in source performance as a result of installation. State

whether the project will result in full compliance. Attach additional sheet if °
necessary. ,

See Attachment A

B. Schedule of prd}ect covered in this application (Construction Permit Application Only)

Start of Construction QOctober 1, 1987 Completion of Construction November 1, 1987

C. Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of the project serving pollution control purposes.

Information on actual costs shall be furnished with the application for operation
permit.) - '

. Beverly Pacific Model CB-24 exhaust fan

$ 5.020.00 , ‘
$ 300.00 shipping

D. Indicate any previous DER permits, orders and notices sisociaﬁed'kith the emission
point, including permit issuance and expiration dates.

See Attachment B

'DER Form 17-1.202(1) '
Effective October 31, 1982 Page 2 of 12



E. Requested permitted equipment operating time: hra/day24 ; days/wk_/ nks/yr 52

if power plant, hrs/yr ;1 Lf seasonal, describe:

F. If this is a new source aor major modification, answer the .fallawing questions.
(Yes or Na)

l. Is this sourcs in a non-attainment area for a particular pollutant? NO
a. [f yea, has "off3st™ heen applied?
'b. If yas, has "Lowest Achisvabls Emission Rate” been applied?
c. If yea, list non-attainment pollutants.
2. Does best available control tachnalogqgy (3ACT) apely to this sourcs?
If yes, ses Section VI. ' ' NO
3. Does the State "Prevention of Significant Deterioriation” (PSD)
requirement apply to this source? If yes, see Sections VI and VII. NO
4. Do "Standards of Performance far New Stationary Sources™ (NSPS) - NO
apply to this source? '
5. Do "National Emission Standards for Hazardous Air Pollutants”"
(NESHAP) apply to this saurce? NO
H., Do "Rsasonably Available Contral Tachnology” (RACT) rsquirements apply
ta this source? ' NO

a. If yes, for what pollutants?

8. If yes, in addition to the infaormation required in this form,
any information requested in Rule 17-2.650 must be submitted.

Attach all supportive information related to any answer of "Yes®, Attach any justifi-
cation for any answer of "No" that might be considered quasstionable.

DER Form 17-1.202(1)
Sffective Qctober 31, 1982 Page 3 of 12



SECTION III: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)

A. Raw Materials_and Chemicals Used in ydur Process, if applicable:

Contaminants Utilization : ,
Description. Type % Wt Rate - lbs/hr Ralate to Flow Diagram

SEE TABLE I.

B. Processs Rate, if applicable:t (See Section Vv, ltem 1)

1. Total Process Input Rate (lbs/hr): N/A

2. Product Weight (lbs/hr):_ N/A

2. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necessary)

Allowed< »
Emissioni Emission Allowable’ Potential® Relate
Name of Rate per Emission Emiassion to Flow
Contaminant Maximum Actual Rule " lba/hr . lbs/yr T/ye Diagranm
1bs/hr T/yr 17-2

SEE TABLE I.

lsee Section Y, Itaa 2.

lReference applicable emission standards and units (s. g. Rule 17-2. 600(5)(b)2. Table II,
£. (1) = 0.1 pounds per million BTU heat input)

3Calculated from operating rate and applicable standard.

4empission, if source operated without control (See Section Y, Item Jj.

OER Form 17-1.202(1)
Effective Noveaber 30, 1982 Page 4 of 12



J. Control Devicea: (Ses Section Y, [tem &)

_ Range of Particles Basis faor
Name and Type Contaminant Efficiency Siza Collected Efficiency
(Model & Serial No.) (in micronsa) (Sectiagn Vv
, (If applicable) Item 5)
Beverly Pacific
Model CB-24 N/A N/A N/A
Exhaust Fan
Harris I.D.#F54FE17
See Attachment C
E. Ffuels
Consumption*
Type (38 Specific) Maximum Heat I[nput
avg/hr max./he (MMBTU/hr)

N/A

*Ynits: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, refuse, other--lba/hr.

fuel Analysis:

Percant Sulfur:

Oenaity: lbs/gal

Heat Capacity: - BTU/1b

Jther Fysl Contaminants (which may cause air pollution):

Typical Percent Nitrogen:

Psrcent Ash:

8TU/gal

F. [f applicable, indicates the percent of fusl used for

Annual Averags

Maximum

G. Indicate liquid or 3sglid wastess generated and method

N/A

space heating.

of disposal.

JER Form 17-1.202(1)
Effeactive November 30, 1982

Page 5 of 12




H. Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: ft. Stack Diameter: 20%" X 26%" XM
Gas Flow Rate: 89650 ACFM DSCFM Gas Exit Temperaturg:ambient oF .
Water Vapor Content: 3.12 % Velocity: 26.73 fps

SECTION IV: INCINERATOR INFORMATION
N/A

Type of Type Q Type I | Type 11 Type 110 Type 1V Type V J Type VI
Waste (Plastics)| (Rubbish)l (Refuse)l (Garbage) (Patholog< (Lig.&. Gasf (Solid By-prod.)
' ical) By-prod. )|

Actual
1b/he
Inciner-
ated

Uncon-
trolled
(l1bs/hr)

Jescription of Waste

Total Weight Incinerated (1lbs/hr) Design Capacity (1lbs/hr)

Approximate Number of Hours of Operation per day 4 day/wk wks/yr.

Manufacturer

Date Constructed . Model No.

Yolume Heat Release Fuel Temperature
(fe)3 (BTU/hr) Type BTU/hr (oF)

Primary Chamber

Secondary Chamben

Stack Height: ft. ‘Stack Diamter: . Stack Temp.

 Gas Flow Rate: ACFM DSCFM* Velocity: FPS

*If 50 or more tons per day design capacity, submit the emissions rate in grains per stan-
dard cubic foot dry gas corrected to 50% excess air.

-

Type of pollution control device: [ ] Cyclone [ ] Wet Scrubber [ ] Afterburner

{ 1 Other (specify)

DER Form 17-1.202(1)
Effective November 30, 1982 Page 6 of 12



8rief description of operating charactaristics of control davfcss:

Ultimate disposal of any affluent other than that emitted from the stack (scrubber water,

ash,

ate.):

NOTE: Items 2, 3, 4, 6, 7, B,.and 10 in Section ¥V must be included whers applicable.

SECTION Y: SUPPLEMENTAL REQUIREMENTS

Please pravide the following supplements where required for thia application.

l.

)

.o

3.

Total process input rate and product weight -- show derivation [Rule 17-2.1Q00(127)]

76 a construction application, attach basis oP emissiaon estimate (e.g., design calcula-
tions, design drawings, pertinent manufacturer's test data, etc.) and attach proposad
methods (e.g., FR Part 40 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable standards. Ta an operatlon»application.'attach test results or methods used
to show praaof of campliance. Information provided when applying for an operatiaon per-
mit fram a construction permit shall be indicative of the time at which the taest was
made. :

Attach basis of potential discharge (s.9., emission factor, that is, AP42 test).

With construction permit application, include design details for all air pollution caone

tral systems (e.g., for baghouse include cloth to air ratio; far scrubber include

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

With constructian permit application, attach derivation of control device(s) effician-
cy. Include test or deasign data. Items 2, 3 and 5 should be consistent: actual emis-
sions = potential . (l-efficiency). :

An 8 1/2" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operationa and/or processes. I[ndicate whers raw materials enter, where 3sol-
id and liquid waste exit, where gaseous smissions and/or airborne particles are svolved
and where finished products are obtained,

An 8 1/2" x 11" plot plan shawing the location of tne sstablishment, and points of air-
borne emissions, in relation to the surrounding area, residerices and other permanent
structurses and raadways (Example: Copy.of relevant portion of USGS topographic map) .

An 3 1/2" x Ll1"™ plot plan of facility showing the location of manufacturing pracesses
and gutlets far airbdorne smissions., Relatos all flows to the flow diagram.

ER Form 17-1.202(1L) : ’
Effective November 30, 1982 Page 7 of 12



¥. The appropriate application fee in accordance with Rule 17-4.05. The check should be
made payable to the Depacrtment of Znvironmental Regulatian.

10, With an application for operation permit, attach a Certificate of Completion of Con-
struction indicating that the source was constructed as shown ‘in the construction

permit.
SECTIDN<VI: BEST AVAILABLE CﬂNTRDL TECHNOLOGY

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

[ ] Yes ([X] No

Contaminant ' ‘ Rate or Concentration

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

[ ] Yes [X] Ne

Contaminant '1 Rate or Concentration

C. What emission levels do you propose as best availadble control technology?

Contaminant Rate or Concentrstion

D. Deacribe the existing contfol and treifnent_technoloqy (if any).
l. Control Device/System: 2. Operating Principles:
3. Efficiency:* . 4, Capital Costs:
‘Explain method of determining '

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



5. Useful Life: 8. 0Operating Casts:
7. Energy: ' ; ' 8. Maintsnance Cost:
9. Emissions:

Contaminant Rate or Concentratian

10. Stack Pgrameter:

a. Height; ft. b. Diametasr: fe.
c. Flaow Ratae: . ACFM d. Tamperature: ' aF,
. Velocity: FPS

€. Describe the control and treatment tschnolagy available (As many types as applicable,
use additional pages if necsessary).

1,

a. Control Device: B. Qperating Principles:
c. Efficiency:l .d. Capital Cost:

g. Useful Life: . Operating Cost:

g. Energy-z _ h, Maintenancs Cas;:

"i. . Availaoility of construction materials and process chesmicals:
j. Applicability te manufac;uring processes:

¥. Ability to construct with control devics, install in available spacs, and opsfats
within propased levela:

2.

a. Control Oevice: 5. O0Operating Principles:
c. EFficiancy:l d. Capital Cost:

e. Useful Life: f. OQOperating Cost:

g.- Energy:z . h. Maintenance Coat:

i. Availability of construction materials and process chemicals:
lexplain method of determining efficiaency.

zEnergy ta be reportaed in units of slsctrical power - KAH design rate.

‘DER Form 17-1.202(1)
£ffeqtive Naovembar 30, 1982 Pags 9 of 12



j. Applicability to manufacturing processes:

k. Ability to construct with caontrol devics, install in available space, and operate
within proposed levels: :

3.

a. Control Device: b. Ope:ating Principles:
é. Efficiency:l d. Capital Cost:

e, Useful Life: f. Operating Cost:

g. Energy:2 ' h. Maintenance Cost;

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space, and operate
within proposed levels: . :

4,

a. Control Device: b. O0Operating Principles:
¢c. Efficiency:!l : | ; " d. Capital Coats:

e. Useful Life: f. Operating Cost:

g. Energy:z - ‘ - h, Maintensncs Cost:

i, Availability of construction materials and process chemicals:
j. Applicability to manufacturing procssses:

k. Ability to construct with control devics, install in available space, and operate
within proposed levels: i

F. Describe the control technoclogy selected:

l. Control Device: 2. Efficiency:l’
3. Capital Cost: 4, Useful Life:
5.. Operating Co;t: | 6. .ﬁnergyzz

7. Maintenance Cost: ' 8. Mnnufucturef:

9. Qther locations nhe;e emplaybq on similar processes:
a. (1) Caompany: |

(2) Mailing Address:

(3) City: ' (a) State:

‘Explain methed of determining efficiency.
Cnergy to be reported in units of electrical power - KWH design rates.

DER Form 17-1.,202(1) .
Effective November 30, 1982 Page 10 of 12



(5) Environmental Manager:
(6) Talephone No.:
(7) Emissions:!

Contaminant Rats or Concentration

(8) Process Rate:l

b. (1) Company:

(2) Mailing Address:

(3) City: . (&) State:
{(5) Environmental Manager:

(8) Te;ephone No.:

(7) Emissions:!

Contaminant Rats or Concentration

(8) Process Rate:!l
10. Reason for selection and description of systems:
IApplicant must provide this information when available. Shaould this information not Bbe
availables, applicant must state the reasaon(s) why.
SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION - N/A

A. Company Monitorsd Data

1. no. sites TSP () sgle Wind spd/di:z

Period of Monitoring / / to / /
: mgnth _ day year magnth day year

Other data rscorded

Attach all data or statistical summaries ts this applicatian.

ijpecify bubbler (8) ar cantinuaus (C).

OER Form 17-1.202(1) :
Effective Naovember 30, 1982 Page 11 of 12
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2., Instrumentation, Field and Laboratory

a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ]

b. Was instrumentation calibrated in accordance with'Oapartment procedures?
[ ] Yes [ ] No [ ] Unknown

Meteorological Data Used for Air Quality Modeling

1. Year(s) of data from / / to / /
: month day vyear sonth day vyear.

2. Surface data obtained from (lacatian)

3. Upper air (mixing height) cata obtained from (location)

4. Stability wind rose (STAR) data obtained from (locatian)

Computar Models Used

l. Modified? If yes, attach description.
2. ) Modified? If yes, attach dsscription.
3. Modified? 1If yes, attach description,
a. _ Modified? If yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and prin-
ciple cutput t;bles.

Applicants Maximum Allowable Emission Data

Pallutant Emission Rate
TSP ) . grams/sec
502 .grams/sec

Eaission Data Used in Modeling

Attach list of emission sources. Emission data required is source name, description of

. point source (on NEDS point number), UTM coordinates, stack data, allowable emissions,

and normal operating time,

Attach all other information supportive to the PSD revieu:

Discuss the social and economic impact of the selecﬁed technology versus other applica-
ble technologies (i.e., jobs, payroll, production, taxes, ‘snergy, etc.). laclude
assessment of the environmental impact of the sources.

Attach scientific, engineering, and technical material, reporté, publications, jour-

nals, and other competent relevant information describing the theory and application of
the requested best available control technolagy. '

Form 17-1,202(1)



TABLE #1

EQUIPMENT ATTACHED TO NEW EXHAUST SYSTEM

BUILDING 54

EQUIPMENT | # | CONTAINER | CHEMICAL | VOLUME | GMS OF MATERIAL |
Aligner I 10I Mercury Lamp IHg Vapor I N/A Il g Hg II
. | I | I I
Furnace Source Cabihet IlO IBubeer I BBr3, POC13 I 0.0177 CF IBBr3 1200 g, POC13-750 g . I
| | [ | | ! ! |
Gas Cabinet I '1I T-gas cylinder I Diborane 2%. I 276 C?‘ I121 g BoHg/6021 g N» I
I lI K-gas cylinder I Phosphine 2% I 187 CF I149 g PH3/6020 g N» I

I 2 I T-gas cylinder I Phosphme 1% I 240 CF I 96 g PH3/7806 g N» I

I 2I T-gas cylinder I Silane 4% I 276 CF AI415.8 g silane/8705 g N» I

I 2I K-gas cylinder I Ammonia I 187 CF I227OO g I

I 2I K-gas cylinder IHancarbon 23 I187 CF. I 31800 g I

5 4E K-gas cylinder iS11ane 100% i 187 CF I1250 g silane i

8/17/87
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ATTACHMENT A

Harris Semiconductor plans to install an exhaust fan on the east side of
Building 54 to handle air flow from a variety of sources. Design criteria
calls for the system to handle 6,000 cfm (at 1.0 inch T.S.P.) of exhaust
from the following sources;

Aligners (100 cfm each)
Furnace course cabinets (200 cfm each)
Gas cabinets (75 cfm each).

The aligners contain sealed mercury lamps (see Table 1). The mercury vapor
is encapsulated in the glass bulb of the lamp. Release of vapors would
only occur in the event of the breakage of the bulb. Historically, Harris
Semiconductor has not had a problem with lamp breakage.

The furnace source cabinets contain bubblers of BBr3 and POC13 (see Table 1).
Because the liquids are maintained in a closed system, no vapor emissions

should occur. Furnace process fumes are emitted from the open end of the

furnace into a scavenger box. These emissions are handled by the existing
scrubber systems. :

The gas storage cabinets contain sealed cylinders of the gases listed on
Table 1. Under normal operating conditions, these cylinders provide gases
to the manufacturing process equipment via sealed lines. Emissions into
the cabinet do not normally occur. When the cylinders are changed, the
remaining gas in the line is purged with nitrogen to the existing scrubber
system by way of a separate purge line. In addition to this safeguard, the
PH3, BoHg and SiHg gas cabinets are equipped with MDA PSM 8e Hazardous Gas
Monitoring Systems (see Attachment C). The MDA indicates gas leaks by way
of an attached alarm system, hence preventing fugitive emissions from going
unnoticed.
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R

SR

FERMIT MG.

AL
AC
A
AC
AC
G
A1
Ac
AC
acC
AC
AD
A0
A0
Ao
A0

A0
AD
AD

A0
Al
a0
A0
Al
na
i
Al

AD

[l
[y

b
e

0O5-1045172
05-104517
NS-1045015
Do—-10451¢9
05-10452

Qo--10452F
05-104527%
0o—-104524
05-104525
05-104527
Q5—-108260
09-109845
05-109846
05-109850
05-1098%52
N5—-109837%=

05-109855
OS—-115803
N5-115804

05-117084
05-117085
05-121524
05-121927
O5~1Z15T0
05-171974
05121935

OS-AL5408

05-7140%5

TOAIR PERMITS-—HARRIS

SCRUE #

F&ES02
FoZool
FS9503
F&1a01
Fzgso1l
F=7201

F55801
FOAS0T

FO4501
FS8502

FeZg0xz

M/7A (FO4807)
N/7A (FO4506)

FO4504

N/7A (F04508)

FS1502

F51503

FS1504
FO4502
FS450%
FS4504

FoOs501
F51801
Feg501

F&2801 .

F&Is01
FO480S
F&1807
FS4S01

= Ty
FoaAgnl

FS150%

IGSUED

01/15/86
01/15/86
n1/15/86
01/15/86
01/15/86
01/15/86
01/15/86
01/15/8&
01/15/86
01/15/86

02728786 -

11/05/8%
11/705/85

11/05/85

11/05/85
11/702/8%
11/02/85

11/705/89
OS/20/8&
0o/20/86
OS/20/86

DS/ 20/86
05/20/86
02/17/86
09/18/8¢&
09/146/86
09/ 1&6/8&
09/1&/846
0S/07/873

OB /NS /A7
RS P )

Gg/12/8%

SEMICOMDUCTOR-—AUEUST 21, 1987

EXFIRES

CO&/Z0/86

D&/ T0/86

Ob6/Z0/86
O&L/Z0/86
O6/ZT0/86
D&/ T0/B6
QO6/T0/846
O&L/Z0/86
O&L/Z0/86
0&/ 30786
06/ 30/86
10/30/20
10/Z20/90
10/Z0/90
10/20/90
10/30/90
10/20/90

10/320G/90
O5/22/91
Oo/22/91
O5/22/91

O5/22/91
05/22/91
09/14/91
05/14/91
09/14/51
O/ 14/91
09/14/91
05/02/,88
O5/032/88

0P/12/88
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Works

The PSM-8e detects toxic gas
concentrations by drawing sample air
through a chemically impregnated
tape, the Chemcassette, which is
specially formulated to detect specific
toxic gases. It features a dual-levei
alarm system which permits greater
monitoring flexibility. The low-level
alarm is usually used as a warning
level, the high-level alarm as an
evacuation or emergency response
level.

The system is equipped with high-
flow pumps which pull a
representative air sample from each
monitoring point to the PSM-8e and
subsequently exhaust it from the
system. The input from the individual
sample lines is controlled by eight

~ two-way solenoid valves. These lines

are arranged in two groups, A and
B, which are controlled by three-way
solenoid valves.

It should be noted that the pumps
also maintain a flow of sample air
through certain lines which are not
being monitored. This ensures rapid,
continuous movement of air samples
and minimizes sample gas transport
time, thereby providing fast response

to gas leaks.

The overall operation of the PSM-8e
is controlled by the system
microcomputer. The monitoring
sequence and dual alarm levels are
pre-programmed at the factory but
can also be user-programmed when
necessary. The user-programmable
functions are expiained in the
Programming Section of this manual.
If your PSM-8e is designed to

'Section 3 Functional Operation

"How the PSM-8e

monitor Hydride gases, each
individual monitoring point can also
be programmed with a response
curve for a different hydride gas.

The microcomputer also controls the
operation of the Analyzer. It moves
the Chemcassette Detection tape
through the Detector Head and
exposes it to a metered gas sample
for a programmed amount of time. If
any of the toxic gas is present, a

- colored stain proportional to the

concentration develops on the
Chemcassette.

The Opto-Electric system in the
Detector Head measures the intensity
of the stain and transmits this
information to the microcomputer.
The computer, in turn, converts this
signal into a concentration value. In
the Sequential mode of operation,
the concentration value at each point
is also printed. (Note: This printer
function may be disabled, if desired;
see Programming Section.)

If the concentration exceeds the pre-
programmed alarm level(s), the
system automatically activates the
appropriate alarm functions and
relays. -

£ no, or very low, levels of gas are
detected, the segment of
Chemcassetie is reused for additional
samples before the computer
advances the tape to the next
segment. In this way, analysis time
and Chemcassette consumption are
minimized. Typically, a Chemcassetie
will provide 168 hours of continuous,
uninterrupted monitoring.

PSM-8e Guide to Operation

' . \ MDA Scientific, inc.
‘ ‘ [\, The Monitoring People
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BEST AVAILABLE COPY

Ponraiiii, !
LI . - B : <
\ '
MID-RANGE
CFM 2,150 2,625 3,200 3,900 4,750 5.800 7.075 8.650 10,550 | 12.875 | 15700 | 19.1
RECOMMENDED . ’
FAN -
WHEEL 120, 131, 18 164, 18, 20 22, 24y, 27 30 kX g
DIAMETER :
A 131, 14Y, 18Y, 18Y, 20 .22 241, 26 29Y, 32v, 36 40
8 10% 113, 127% 143, 15 17 18%; 20%, 22%, 25 27 30
c 13% 147 16% 18, 20 22Y, 24 26Y, 29, 32 35Y, 39
D 34Y, 35Y% 4074 4276 45 479, 54 57Y 611, 64, 66%, 693,
E 227, 221, 27Y, 299, 329, 36Y% 39Y, 437, 49 53 583, 657,
F 15 16 18 19 20 23 26 28 30 33 36 511,
G 11 111, 12v, 14 15Y, 17Y, 19 21%, 23 251/, 28, 301
H 13% 14% 157 17% 18 | 21 229, ‘247, 26%, 29 3 34
! 16 16 18Y, 189, 20 20%, 23 23 25 26 26 26
J 3 3 4 4 4 4 | 6 6 6- 6 6
K 9y, - 10Y, 1Y, 127, 13Y, 15 16 18 20% 22 24 27
L 9Y, 10Y, 1Y, 121, 13, 15 16 18 201, 22 24 27
M 3% 3% 4Y, aY, 5 5% 6% 6% 7% 8% 9Y, 10Y,
DRIVE
SHAFT 1 1 1Ye Y6 146 178 1"e 1"%s 1'% 1% 1'% 2%
DIAMETER
SHIPPING
WEIGHT 170 205 230 400 550 | 600 650 720 850 1,000 1,380 1.61
POUNDS
AN O D TS G TON AT, AT DT
vt ‘: sy 1 i v :.v '
& R t — . - - .
i
¥
i Sl INUINE EXRAUST TARKNS &
) .15 et T gz iE-24 -2 s i
MID-RANGE _ .
CFM 2,550 3,842 4,648 5614 6.948 8.424 10,242 | 12,644 | 15300 | 18718 | 22.761 | 27.8
RECOMMENDED :
FAN
WHEEL 12Y, 15 18Y, 20 22v, 24Y, 27 30 33 36 401, LA
DIAMETER
P 21" 28" | 32y 361" 40" | 477 53" 55" 58" 83%" | 70 78"
Q 14" 16" | 20" 220 | "24n | 287 30" 327 36" 42" 46" 50"
R 18 22" 26" 28" 32 34" 38" 42" 7| a5 T | 50" ] 56" 62"
s 2" 2" 2 |2 |Te ¥ | 3 L e C N B SO I
T PR - L <) 32" | 34 | 350 | a7 39" a0y, 450" | 52r 63"
u 2" 2" 2" - 2" 2" 3" 3" 3" 3" 3" 3" 3
DRIVE
SHAFT 1 1% 17/ e 1" 1" 1'% 1'5g 1'% 2% 2% 2/e
" DIAMETER
SHIPPING .
WEIGHT 90 130 290 320 350 380 450 525 730 850 1,110 1,25¢
POUNDS .




Best Available Copy

MID-RANGE
19,150 23.375 28.525 34,775 42.450 51,775 63,175 CFM
RECOMMENDED
: ) FAN
38 4 40, oaay 48 54, 80 86  WHEEL
) DIAMETER A
l B B
40 Eloaay 49 54 60 66 72 A - —
30 | 344, 37Y% 40%, 443, 48, 54%, B .
a9 ’ 43 47, 52% 575% 637% 70Y, (o4 -
69%, | 79% 849, 88 93 97%, 104%, [0} ——d
65V, : 72% 79% 88"% 97 108 119 E
511, ' 42 493, 49 54 59 64 F
301, ! 347, 377, 41 46 50, 55 G
34 i 407, 43% 46%, 50% ' | 53% | 60% H
8 P 291, | 29% 314, 33 33 I
5 N 8 8 8 s e J -
27 bl 259, 26Y, 30 34 C 7l 37 0 ] 40 K
27 | 25% | 26% 30 4 37 40 L
10, | 11, 12y, 145, 155, 179 197, vl
T . DRIVE
2% 2% 276 2’6 2‘5/16 - 2'%s 2'5/16 SHAFT
. DIAMETER
SHIPPING
1.610 ! 2,050 2.300 2,650 3.110 3.525 4,000 WEIGHT
: : POUNDS
l STANDARD CLASSIFICATIONS FOR SPARK RESISTANT CONSTRUCTION
All parts of the fan in contact with the air or gas being handled shall be made of non-
ferrous marerial,
> The fan shall have an entircdy non-ferrous wheel and non-ferrous ring abour the
opening through which the shafr passes.
The fan shall be so constructed thar a shift of the whedl or shaft will not permir two
ferrous parts of the fan to rub or strike, '
-.- |
:
¥ : H '
ISR t Z oo
3 3 P
RARYERS a3 T 1566 L8 -, ;i
E L
MID-RANGE i I
17.822 33.733 41,349 50.579 61,201 CFM £ [
RECOMMENDED | i b
"FAN Py
14, 49 54v, 60 66 . WHEEL P
DIAMETER é 3 '
8" 84" 93" 104" | 116" P b P
50" 54" 60" | 66" 72" Q : P
52 66" 72" 80" 88" R ; P
3 3" 3" 3" 3 ] ! : :
53" 65" 68" 72" 76" T : P
3" 3" 3" 3" 3 [§) & ‘! i
DRIVE ¥ -
Yhe 2he 2'%e 2'%e 2% SHAFT E L
DIAMETER ok : :
SHIPPING i Lo
1,250 1,420 1.650 1,800 2.100 WEIGHT E H z
POUNDS £ VoL

SIS U

J——




BEST AVAILABLE COPY
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Beverly Pacific’s complere line of centrifugal and inline exhaust fans have proven cheir reliabilion wich vears of
successful, continuous corrosive service throughout the nation and around the world.

Our solid "FRP construction defies corroston and cach 1s designed 1o provide smooth. quicrand mamrenance-
frec operation | .. this superior combimation permits peak performunce with the lowest possible power consump-
non.

A wide sclection of standard models, tvpes and sizes are available to meetr vour specific requirements.

I T T EV N

T'he Beverly Pacitfic fan wheels are fabricated of corrosion-resistant Fiberglass Reinforced Plastic (FRP) mare-
rials. The fan wheel design is that of a “backward curve blade,” Class I construction, and are availablein standard
sizes of 12%” through 66” diamcters.

All of Beverly Pacific’s fan wheels are both statically and dvnamically balanced and run on a test stand prior wo
final assembly to insure continuous, vibration-free performance.

Every surface in contact with the air stream 1s corrosion resistant. The steel hub (providing the positive-lock
conncction to the drive shaft) is totally encapsulated in the wheel laminate and even the weight added during the
wheel balancing process ts corrosion resistant, Fiberglass Reinforced Plastic materials.

Should vour particular requirement involve moving a volume of only a few hundred CFM at %” S.P. or over
80.000 CFM at 6” S.P., Beverly Pacific has a proven standard size to meet vour requirement.

E2HAUST FARS STANDARD ARD OPVORAL EQUIPRMENT

Standard Equipment: Beverly Pacific’s centrifugal fans are cquipped with a scroll bottom drain and flanged
discharge outlet, and arce furnished with a purchaser’s choice of twelve (12) discharge outlet directions and a choice
of right or left fan wheel rotation. Both of our fan styles, centrifugal and inline, are equipped with an OSHA
approved belt guard and powered by 230-460-30 /60 Hz motors . . . totallv enclosed, fan-cooled, (TEFC) up to
20 horscpower, and Muld-guard motors are furnished when horsepower requirements are 23 or larger. Also, as
standard equipment. Beverly Pacific furnishes the following list of first-line, top quality drive components which
were selected based on motor horsepower, RPM, tip speed and w cmhr of fan wheel, with a safety factor of 1.3 imes
the motor horsepower,

a. BEARINGS — Beverly Pacific furnishes Dodge-Type K pillow blocks on the inline model. These Dodge
bearings have T'unken- rapcred roller bearings, are fully sclf-aligning and designed to meet the stringent
demands of power transmission. Based on radial and thrust load computations, bcarmg life expectancy s in
excess of 100,000 hours.

L. SHEAVES — Beverly Pacific Corporation furnishes Dodge sheaves, which are cast from the finest quality
gray iron and machined to rigid quality control specifications. Groove design and spacing conformsto AS A,
MPTA and RMA srtandards. These sheaves are equipped wirh Taper-lLock biishings. a superior mounting
well recognized and widely used in industry.

¢. V-BELTS — Beverly Pacific furnishes Dodge Scaled-Life Belts, Type A, B and C which have a longer
wearing protective cover, crowned top, concave sidewall, exceptional stability and animproved cord section
which prevents failures caused by cord scparation. '

d. WHEFEL BACKING PLATES -- Beverlv Pacific uses Rex taper-lock, single-duty, 'T'vpe B, steel sprocker,
in the backing plate of all FRP fan wheels. This steel sprocketis completely embedded and encased with FRP
matcrials to prevent corrosion attack.

¢. DRIVESHAFTS — Beverly Pacific uses ground and polished, 1045 TGP shafring rounds, as produced by
Inland Steel. This medium carbon steel 1s used becausc of its greater strength and hardness. The mechanical
propertics, based on %" - - 1%" diameter round bars of 1045, includc a tensile strength of 98,000 PSI, yield
strength of 59,000 PSI and a Brinnel Hardness of 212,
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Optional exhaust fan components arcavatlable, atan addinonal cost, to mect the purchaser's special requirements.

a0 CLEAN-OUT DOORS -~ To provide aceess to fan wheel and scroll interior in severe contaminant loading
service,

b. WEATHER COVERS - To aid the protection of motor and power transnuission drive components from
environmental clements.

¢. DISCHARGE TRANSITIONS - "T'o convert the exhaust fan rectangular discharge opening for installa-
rion of evhndrical discharge stack. '

d. FLANGED INLETS — To providea bolted connection between exhaust fan inlet and flanged exhaustduct.
¢. VIBRATIONISOLATORS - Tominimize operational noise level and vibration annovance of mezzanine
and -or roof-mounted installations. o

f. DRIVECOMPONENTS — Purchascr preference of special drive components (other than Beverly Pacific’'s
standards) mav be substituted to meet those special requirements.

g. FLEXCONNECTORS — To providea vibration-minimizing connection berween flange-less duct and fan
mlet or discharge outler transition and stack. : :

h. ADJUSTABLE MOTOR BASE -~ To provide casier belt tension adjust or replacement.
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QUALIFYING FABRICATOR . .
.an “important function’

’

There are many factors involved in order to
determine whether a company is a “qualified FRP
fabricator”. The main factors a person with
purchasing responsikilities needs 1o recognize are
Ihe specific factors with which Beverly Pacific
Corporation has had vears of experience.

These factors deal with the handling and managing
of the construction process itself — a few, of which,
are as follows:

I. A “qualified fabricator” should be able to
exhibit expertise in the basic principles of
building corrosion-resistant laminates.

2. A “qualified fabricator” should have personnel
SJamiliar with resin compounding and curing,
including variables such as catalysis, pro-
moters, resin, reinforcement, time, temperature,
humidity, rate of exotherm, mass of
structure, elc.

'
-

A “qualified fabricator” should be able to
demonstrate that shop personnel have
necessary understanding and ability 1o produce
good quality laminates consistently.

4. A “qualified fabricator” should applv proven
procedures to assure adequate quality control
of raw material and finished products.

S. A “qualified fabricator” should be able 10 use
and produce engineering specifications,
drawings and equipment designs and fabricate
in accordance. therewith.

BEVERLY PACIFIC CORPORATION
“qualified 1o .':'cator

Beverly Pacific Corporation has served industry
for over a quarter century. Qur products, service,
component equipment and complete engineered
systems are located throughout the nation and
around the world.

We have a "HIGHLY QUALIFIED TEAM" of
engineers, production supervisors and experienced
plant personnel. equipped with the latest
production equipment, tools and proven methods
of fabrication. This combination offers economical,
dependable and efficient “ANSWERS" 1o your
exhausi ventilation and corrosion control
“PROBLEMS", and we want to serve you'




CORROSION CONTROL. ..
...a ''necessity’”’

The  “chemical resistance” of a Fiberglass
Reinforced Plastic (FRP) product depends on the
resin sysitem and the method and type of
reinforcement used in the construction. Polvesier
resin systems provide the best overall chemical
resistance 10 the widest possible range of chemical
environments. Superior performance of the resin is
then assured by combining it with fiberglass and/or
synthetic surfacing materials designed to
accomplish both the “chemical resistance” and the
“structural” requirements of the product.

POLYESTER RESIN SYSTEMS...
...the “"answer”’

The continuing combined technical efforts of
manufacturers such as Beverly Pacific and the
producers of polyester resin-have resulted in three
(3) general CHEMICAL-RESISTANT polyester
resin system groups: Isophthalic, Bisphenol and

Vinyl Ester polyesters. Each of these polyester resin’

sysiems are available in FIRE-RETARDANT
grades.

PRODUCTION CAPABILITIES..
...the ""dependable’’

Beverly  Pacific specializes in “CORROSION
CONTROL THRU ENGINEERING”, utilizing
the unexcelled characteristics of Fiberglass
Reinforced Plastic (FRP) materials in the design,
fabrication and installion of industrial exhaust
systems, component equipment and services
requiring a high degree of corrosion resistance and
exhaust emission contaminate removal.

The fabrication of standard or custom designed
hoods, ducts, fittings, exhaust fans, fume scrubbers
and washers, and exhaust stacks is one of the many
services we offer 10 the metal plating, anodizing,
chem-milling, petro-chemical and chemical
processing industries.

S e o A LA e i -
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MANUFACTURING TECHNOLOGY. ..
...the “result”’

Beverly Pacific’s years of air handling experience
has brought about many innovated fabrication
techniques, each designed to offer unsurpassed
product quality at the lowest possible price.

CTANDARD HOUSINGS:  Our standard line of
¢ir pollution control scrubbers and washers: our
centrifugal and inline exhaust fan housings; and our
exhaust ventilation hoods are produced with
“female” molds.

With this process, actual fabrication begins from the
outside-in, whereas the “exterior” of the structure is
first applied to the mold surface in the form of a
color pigmented gel-coat material. This method of
Sabrication produces a uniformly smooth product
exterior which provides excellent resistance 1o
corrosive environments and ulira-violet
deterioration.

The structural lavers are then laminated 1o the
shape of the mold, firmly bonding to the gel-coated
surface of the structure.

The “interior corrosion-barrier” is applied as a final
s:ep during this manufacturing process, offering a
sc‘ection of a resin-rich reinforcement of chopped
glass, a synthetic veil or a “C” glass surfacing mat.
Sclection of the type reinforcement used for the
“corrosion-barrier” depends entirely on the
particular corrosion-resistant service involved.

Upon completion of the “cure-cycle”, the one (1)

piece product structure is removed from the mold

“and prepared for installation of fiitings and/or
accessories for final assembly with component
parts

S TANDARD DUCTS AND FITTINGS: Our
srandard line of ducts and fittings is produced by a
process the opposite of our housings. This process
involves the use of rorating mandrels and “male”
niolds, whereas the “interior corrosion-barrier” is
applied first to the mold surface, backed by the
siructural laminate layers and finally the exterior
gel-coat surface is applied as a final step.

NIN-STANDARD CUSTOM STRUCTURES:
Non-standard custom structures are produced by
selecting a tooling method best suited to provide top
quality products at the lowest possible price to our
customers. '

PAGE 2 =
B

ST e e e agpr——y v

H

t
£
b

© e e N s b e




GENERAL CONSTRUCTION
SPECIFICATIONS

1.0

1.1

2.0

o
9

LIS

SCOPE OQF NPECIHICATIONS

This specification describes the materials of
construction, procedures and physical
properties that Beverly Pacific employs in
the fabrication of Fiberglass Reinforced
Plastic (FRP) equipment, utilizing hand
lay-up and spray-up methods of construction,
in compliance with the N.B.S. Voluntary
Product Standard PS 15-69 for “Custom
Contact-Molded Reinforced Polyester
Chemical Resistant Process Equipment”
issued by the U.S. Department of Commerce.

This standard is not intended to cover the
selection of the exact resin of fiberglass
reinforcement combination for any specific
application. The specific resin selection is to

~ be accomplished with the aid of the resin

manufacturers’ corrosion charts and|]or
recommendations made by their technical
service departments.

GENERAL LAMINATE CONSTRUCTION

The FRP laminate shall consist of an inner
surface, an interior layer, a structural layer
and an exterior surface layer.

The compositions specified for the inner
surface and the interior layer are intended 1o
achieve optimum chemical resistance. This
portion of the laminate is referred 10 as the
“corrosion barrier”.

The use of a premium grade chemical resistant
resin throughout the laminate, or the use of a
premium grade resin for the ‘“corrosion
barrier” in combination with an isophthalic
resin for the structural layer, shall be agreed
upon with the purchaser. This agreement shall
be as specified on the request for quotation,
our proposal, your acknowledgement and|or
the drawings submitted for approval.

..:;" A
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3.0

R

-
-

3.4

The laminate surface shall have a Barcol
hardness of at least 90 percent of the resin
manufacturers’ minimum specification.

HAND LAY-UP 4ND SPFRAY-UF
LAMINATE CONSTRUCTION

INNER SURFACE: The inner surface resin
shall be benvween 0.010 and 0.020 inches thick
and be reinforced with glass or synihetic
surfacing veil, depending on the chemical
environment. This surface shall be free of
cracks and crazing, having an average of not .
more than i1wo (2) pits per square fool,
providing these pits are less than /8" in
diameter and not more than /32" deep. All
pits must be covered with sufficient resin to
prevent exposure of inner surface reinforce-
ment.

INTERIOR LAYER: A minimum of 0.100
inch of laminate next 10 the inner surface shall
be reinforced with not less than twenty (20)
percent nor more than thirty (30) percent by
weight of noncontinuous glass (chopped
strand) fibers, having fiber lengths of 0.5 to
2.0 inches.

STRUCTURAL LAYER: The structural
laver of the laminate shall provide the
additional sirength necessarv to meer the
tensile and flexural requirements. Where
separate layvers such as mat or woven roving
are used, all lavers shall be lapped a minimum
of one (1) inch. Laps shall be staggered as
much as possible and if woven roving is used,
alternate lavers of chopped strand glass shall
be used.

EXTERIOR LAYER: The exterior surface
shall be relatively smooth with no exposed

fibers or sharp projections. Hand-work finish

is acceptable; however, a sufficient amount
of resin shall be present 1o prevent fiber
exposure. The final laminate shall be coated
with a resin containing a paraffin surfacing
agent to achieve a fully cured exterior surface.

page « NIERSY




4.0

4.1

4.3

4.4

4.5

MATERIALS OF CONSTRUCTION

RESIN: The resin used shall be of

commercial grade and shall have had previous
service history accepiable for the specific
environmem.  Environvient  includes  the
naiure of the chemical, the conceniration and
the service temperature.

FILLERS AND PIGMENTS: The resins
used shall not coniain fillers or pigments
except when required as follows:

a Up to 5% thixorropic ageni which will
not interfere with visual inspection may be
added for viscosity control.

b. Antimony compounds or other fire-
retardant agents may be added 10 improve
fire resistance ai the request of the
purchaser.

¢. Ulravioler absorbers and/or pigments
shall be added 10 final resin coating on the
exterior surface to improve weather
resistance.

d. To insure a tack-free, fully cured,
corrosion-resistant surface, up 1o
0.6 percent of paraffin wax, by weighi,
must be added 1o the final resin coat.

SURFACE REINFORCEMENT: The glass
Jiber reinforcement used on surfaces exposed
1o chemical environment shall be Type “C”
monofilament surfacing veil, having a thick-

ness of 10 to 20 mils, a silane finish and a

styrene soluble binder.

OPTIONAL SURFACE REINFORCE-
MENT: Where the chemical environment
would antach glass fibers, synthetic surfacing
materials such as acrylic, polyester, asbestos
or other organic fiber may be used, as agreed
upon by Beverly Pacific and the purchaser.

CHOPPED STRAND MAT REINFORCE-
MENT: Chopped strand glass mat used for
reinforcement shall be Type “E” glass, 1'/; o:.
per square foot, having a silane finish and a
soluble binder. '

Ty
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44 WOVEN ROVING REINFORCEMENT:
Woven roving used for additional struciiral
reinforcement shall be 60 end, Type "E" glass,
having a silane finish.

<7 GUN

ROVING REINFORCEMENT:

Continuous gun roving used in chopper gun
sprayv-up- shall be 60 end. Type “E" glass
having a silane or chrome-silane Jinish.

NOTY.

As stated in Paragraph 1.1 of these
specifications. Beverly Pacific’s
standard methods of construction
comply with PS15-69; however, as
evidence of our industry leadership,
up-graded modifications of this
quality standard have been utilized
by Beverly Pacific for vears. At the
time of this printing, it is our under-
standing that such up-graded
modifications are 1o be standardized
by proposed ASTM Product
Standards for the corrosion-resistant
equipment manufacturing industry.




WHEEL 22" DIA,
INLET 24%:" DIA
CLASS MAX. RPM

1335
2040

WHEEL 242" DIA.

INLET 26" DIA.
CILASS MAX RPM
1 1225
i 1635

0.2¢
Q35
035

o
047
0.54

062
on
0.80

0.90
1.02
1.18

1.28
1.43
1.59
1.76

1.94
2.14

.40

S.P.

732
738

753
1’6
796

818
849
879

908
938
a70

1001
1034
1066

1039
1130
1163

1197
123
126

1300
1334
1405

1477
1550

WHEEL 27" DIA.
INLET 294" DIA
CLASS MAX RPM

1315
1685

Volume TSP
of arr
2264 439 15 538
2517 4GS .19 56
2830 500 22 581
3113 832 .27 &N
339 565 .32 642
3679 598 38 672
3962 632 .44 703
4245 666 .52 735
4528 702 .60 768
4811 738 69 80C
775 79 833
5377 811 90 857
5660 848 1.03 901
5943 885 1.17 936
6226 923 1.32 970
6509 960 1.48 1006
6792 999 1.64 1042
7075 1037 1.82 1673
7358 1075 202 1116
7641 1134 223 1152
7924 1152 247 1189
8207 1191 274 1228
8490 1229 3.00 1263
8056 1307 3.64 1338
8622 1385 4.33 1415
10188 1463 S5.11 1492
Volume %" S.P. W
of ai¢
2768 393 .18 489
3114 426 .22 506
3460 454 .27 528
3806 484 .32 556
4152 513 .39 583
4498 544 .46 610
4844 574 .54 639
5190 606 .63 668
5536 638 .72 698
5882 670 .83 727
6228 704 .96 757
6574 737 1.10 788
6920 771 1.24 819
7266 804 142 850
7612 836 1.60 881
7958 873 1.79 914
8304 907 1.8 947
9850 842 1.20 980
8996 977 244 1014
9342 1012 271 1047
96688 1047 3.00 1080
10034 1082 3.32 1114
10380 1117 3.67 1148
11072 1187 4.41 1216
11764 1257 5.25 1285
12456 1326 6.18 1353
Volume %7 S.P. %

of air
3376 362
3798 396
4220 an

5908 621
6330 649
6752 1378

7174 608
7596 638
BO1B 668

8440 699
8862 729
9284 760

8705 791

110128 822
110550 954

10972 68
11384 917
11816 949

12238 881
12660 1012
13504 1076

14348 1140
15192 1205

USE CAPACITY TABLES AS GUIDE ONL Y

.22 443
.27 459
.33 478

.39 503
.47 528
.56 853

65 579
.76 606
.88 61

1.01 659
1.18 686
133 M4

1.5

742

1.72 ™
1.84 799

218 829
242 859
2.68 889

297 919
3.29 949
3.65 979

4.04 1010
4.46 1040
5.36 1102

6.38 1165
7.53 1229

665
666

684
705
m

898 JEY

743
”m
788

®00 00O 00O
Gzﬂ
~ o

o

825
852
881

1 F

909
939
969

838§

213 998
235 1027
2.59 1067

285 1088
3.13 1118
3.42 1150

3.76 1181
412 1212
4.86 1276

565 1341
6.47 1408

0.39
0.44 802
0.51 604

0.50 620
069 639
0.80 655

0.91 674
1,04 899
118 724

1.33 747
150 7713
169 799

188 827
211 851
234 878

259 805
286 81N
3.15 958

.47 986
3.81 1014
4.15 1042

4.58 1071
5.01 1128
5.81 1167

6.87 1216

7.87 1277

act
0.66

0.72 899
0.79 902
0.87 914

0.97 935
1.08 956
1.20 977

1.3a 999
1.48 1028
1.63 1058

1.79 1088
1.96 1118
2.14 1148

2.34 1180
2.55 1211
277 1283

3.01 1275
3.27 1308
3.55 1340

3.83 1372
4.14 1404
4.78 1472

5.51 1540
6.31 1801

0.73
0.80

0.87 816
0.95 819
1.06 830

1.18 849
1.31 868
1.46 887

1.62 808
1.79 834
1.97 962

216 989
238 1015
2.59 1043

2.83 1072
3.09 1100
336 1129

3.65 1158
3.97 1188
4.30 1218

465 1246
5.02 1275
5.80 1337

6.67 1399
7.64 1463

1.87 823
2.18 847
240 872

2.63 897
289 91
3.15 846

3.44 972
3.76 998
4.08 1024

4.44 105
4.82 1078
5.22 1104

5.65 1130
6.10 1157
7.

8.1
9.29 1327

1.32
1.19
127

1.37
.48
1.6% 1077

1.76 1098
1.92 1117
2.09 1139

9 1164

2

a9 1194
70 1292
9!

2.
2.
2.
2,93 1253
3.16 1283
3.41 114
367 1344
3.95 1376
4.24 1408

4,55 1439
4.88 1472°
559 1537

6.39 1801
7.21 %6867

“S.P, 2"

54 1035

277 1058
3.02 1085
3.28 1112

3.55 1138
3.83 1165
413 19

445 1221
4.78 1250
5.14 1279

452 1307
$.91 1337
6.77 1396

7.74 1454
873

887
804
820
838

959

S.P.

WHE LN NNN o
824 88Z 833 BR&

so
® W
N -

541
6.25
6.7
7.9
8.24

9.42
108

983
1008

1032
1057
1082

1107
1133
159

1185
1212
1266

1318
137

2.09 1163

2.23 1184
2.40 1206
258 1229

2.78 1247
.3.00 1268
3.24 1292

3.50 1321
3.77 1351
4.05 1381

“a.34 1410
4.64 1440
4.96 1470

5.30 1501
5.65 1533
6.40 1596

1.3 1861
814 1728

»
TSV
. mwEka w

AR BhE

it

Nep

PP NOB s BEb LWW WNN
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83

2.53 1057

2.71 1076
2.90 1098
3.13 1118

337 133
364 1152
343 1174

4.24 1200
4.56 1227
4.90 1254

526 1281
583 1308
6.01 1336

6.42 1363
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1.0 PURPOSE
This specification defines the chemical safety requirements for
Boron Tribromide supplied by the applicable manufacturer(s) or
distributor(s) of the product.
TITLE -
REVISION |SPECIFICATION NUMBER
BORON TRIBROMIDE 856051
'-,;|n5 :ccsv_é.,EchcNfAD-xs PROEGQIE vINFORMATIAN OF OATE OF. REVISION
~ : M TOR aA~ND 1§ = 3 ~ e g+ re
THE T T-€ T‘NFCSH N I:ET B!‘EVSEET:;NED CODE R o N T
S AnSUE T8 i L a%c P UETNOENE R S TUSACE R
SEMICONDUCTOR SIREN Secontllren i Fa oy A TREREENSvagual | IDENT. NO. ;
(PO OF (A COmom I:DI?TCENA‘LE:EESY'EW\;'Q‘JASGF:E'T:én-.'gslﬁs Dssﬁlfl?r:s'éggsf. PAGE ’ - '
TiSe tAAy BE MFCSEZ Bt THE CONMNTRACT, PROFCSAL CR 3437 AN —-——
C7"=ER AGSREEMENT 0F ANeiCw Tw1S§ SHEETY IS A FaRT. OF -
R —— v .- = 4—&
M123-1B  (Rev. 6/76)




MATERIAL SAFETY DATA SHEET

J. C. SCETMACHER CéprNY Rev.Date_3ePS. 1983

CHEMICAL MAM€: BORON TRIBROMIDE

SYRONTMS : CHEMICAL FAMILY:

oborane Inorganic Halides
FORMULA: Ber, MOLECULAR WEIGHT:  250.54- '

TRADE NAME AXD STRONYMS: Boron ‘rrih:anida Boron Bramide, ‘rribranobo:ane, 58:3

BOILING POINT, 760 m. Hg 91.3% S MELTING POINT -46°c
SPECIFIC GRAVITY (H,0e1) 2.638 VAPOR PRESSURE AT § 140 100 m E3:
VAPOR QENSITY (stre]) 8.63 . fﬁw“fﬁéng by wt. . | Decomposes
NT T, . EVAPORATION RATE
PERCENT YOLATILES 100 ; - Not Zstablishec
APPEARANCE AXD OOCR Colorless fiming liquid with a pungent odar.
) AR 4 )
MATERLAL : : | mi (et
BORON TRIBROMIDE 100 1 pa® (10 a9/
*Califarnia - QSHA Limit -
14

IV. FIRE AND

FLASH POINT - . AUTOIGNITION .
(test method) Noa~-PFlammable TOWERATURE N.A.
FLAMMBLE LIMITS [N AIR, 3 by volume LOWER N.A. UPPER N.A. .
Do _not use water 1f this chamical i3 iovolved in & fire. Use 4ry sand or dry chemicsl extin-
EXTINGUISHING quisting egents frum benind body ahield or barricade if passible. (Barom tribrowidas will reace
MEDIA violently vith watar or staes, liberating heat and forming taxic 4nd corToeive fumes of hydro-
: qun Dromids.)

Wear appzoved self-ccntained &uthinq apparatus and vapor proteciive
SPECIAL FIRE FIGHTING clothing, boots and gloves. If without risk, remove chemical from
PROCEDURES fire area. If Zire is massive or advances, evacuats area.

Althougn boron tribromide 18 non-flasmable and 3Jo0es not 3 tiona, it

UNUSUAL FIRE AND wheo heated emitting hot bromine and vapors which are very warmeal. dydrobromic acid can
EXPLOSION HAZARDS

form in mO1st eavirvemescs snd Seect with matals I lilarass tydrogan, 4 llammable gas.

EMERGENCY PHONE NUMBERS

J. €. Schumacher Company, (619) 433-1683; Safety Depaft:nent. (619) 942-0965 (Evening)
Toll Free Numbers 1-800-545-9242 (Continenal U.S.A.) 1-800-545.9241 (California Only)

wogal restomstdility 13 askmed only for the fact that all stuies ~ecortad Aeve and ail apistoas ui Tose of aualified axperes.

-

530 Afrport Road/P.0. Box 1158/0ceanside, California 92054/(6]9)433’1663”’“(910)322-522»1

TITLE . - REVISION | SPECIFICATION NUMBER
[ @
BORON TRIBROMIDE , Y 856051
DATE OF REVISION
CODE i
N
S IDENT. NO. —
SEMICONDUCTOR e
+ v s comncr n 34371 oe =
—




THRESHOLD LIMIT VALUE 1l pemm (Califormia - CSHA limit) (8 Hr. TWA)

Severe burna to skin and eyes. Severe irritation of respiratory tract upon Lnhalation
- EFFECTS OF OVEREXPOSURE along with coughing, nose bleeds, abdominal pain and diarrhea, and nmeasle-like ompuano
. an toreo and extresmities.

FIRST AID Remove from area, Remove contaminated c¢lothing.

Eye Contact: Flush with running water for 15 nmutes-;ncludmg under

) eyelids. Get medical attention.

Skin Contact: Blot with dry absorbent to ramove excess material then flush with running watet
for 15 minutes. Get medical attention. )

Inhalation: Ramove to fresh air. Administer artificial respiration/0O; if needed. Get medical
attention. Hold for medical observation for 24 hours in case vulmonarv edema develoovs.

VL. REACTIVITY DATA -

STABILITY
CONDITIONS
UNSTABLE STABLE 70 AWID Heating to decamposition.
X
INCOMPATTBILITY Contact with watsr, steam Or noOist air. Also avold coptact with aetallic sodium or potassium
{matartals to avoid) and cellulose saterials (wood, paper groducts, ees.).
HAZAROOUS Bydrogen hromide jas, hydrobromic acid, when expused to air or watsr large volumes of
DECOMPOSITION PRODUCTS hydrogen bromide gas evolve.

RAZARDOUS POLYMERIZATION

May Occur 111 not CODITIONS
Secur T0 AVOID
x

Il. SPILL OR LEAK PROCEDURES

STEPS TO B TAKEN Claar area of perwommal. Vearing sppruved self-contained breathing spperacns, vepor-prowf

IF MATERIAL [S RELEASED protective clothiag, boots, Jloves. and eye protectics, contain spill and soak up with

0R SPILLED suffictent dry sand or varaiculits. Once funing subsides apply water spray carefully te
shegrbent to hydrolyse. ’

Once the boron tribramide has been hydrolyzed in the absorbent, the
absorbent can ba scooped up and transferred to an acid resistant
drum for disposal. Consult local, State, and Federal requlations
for d.ispoul of ccrrosive materials.

VIil. SPECIAL PROTECTION INFORMATION

WASTE OISPCSAL METHOD

RESPIRATORY PROTECTION Balf ar full aask respirstor with acid-gas abeorbent cartridqes ar cannistsrs.
{specify type) Jse sir-line or self-contained breathing igp ia an gency.
R Glove box or bag with dry
! Not acceptable
VENTILATION LOCAL EXHAUST SPECIAL inert atmosphere.
MECHANTCAL Required - Jesignea tO nandle .
(general) heavy vapers and scTubbed.
PROTEC=TVE SLOVES Acid resistant types must be gve e"‘:::* jetacy 3"““'
CTIVE & . o or glasses plus face -
worn (Rubber, plastics, etc.) PROTECTION | (014 wnen appropriate
OTHER PROTECTIVE Rubber-safety ahoes, ruhbu jacket and cave:alls or rubber apron
EQUIPMENT for splash protectian.

IAL PRECAUTIONS AND COMMENTS :

. Wear full-protsctive aecquipment and clothing. Store in a coecl, d:r/
HANDLING AMD STORING vantilated area. (Containers may rupture violently if overheated.)
: Protect containers against physical damage. ’

- QTHER Have sufficient absorbent oo hand in the event of a spill or leak.
Safety eye wash and shower to be located in the area of use.

TITLE REVISION |SPECIFICATION NUMBER
| 856051
. BORON TRIBROMIDE oy
i o "AV‘S-—:CC:(E’A INFCRMAT: F DATE OF REVISION

& SEiCEmES sUBSE < CODE - . o~
S L ¢ |IDENT. NO. \
SEMICONDUCTOR 83 m— .

TS —— ;: 34371 T oF S
- ————————

M123-18  (Rev. 6. 76)
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This specification defines the chemical safety requirements for

PURPOSE

1.0

Phosphorus Oxychloride supplied by the applicable manufacturer(s) or

distributor(s) of the product.

SPECIFICATION NUMBER

856291
DATE OF R‘EV|5|ON

REVISION
~~
<

s
CODE
IDENT.

o2/ 5]

TITLE

PHOSPHORUS OXYCHLORIDE

Ie HNHA'DI?
rI+ZXXI0«+0

{Rev. 6/76)

M123-18



. MATERIAL SAFETY DATA SHEET

No. 100

Sept. 1991

J. C. ScHUMACHER COMPANY

zP=MATERIAL: IDENTIFICATIONw

Rev.Date

e

: CHENICAL NAME:  PHOSPHORUS OXYCHLORIDE
!
‘ ; STNORYMS: " Phosphoryl Chloride CHEMICAL FAMILY:  Inorganic Halide
FORMILA: MOLECULAR WEIGHT:

153.33 "5

POC14

‘ TRADE MAME AND SYNONYMS: Phasphorus Oxychlorido, Phosphoryl Chloride Seee SO -~

[ o R SRS -1l. PHYSICAL s
BOILING POINT, 760 rm. Mg 105 - 106°C MELTING POINT 2°c
SPECIFIC GRAVITY (H,0-1) €20°C 1.675 YAPOR PRESSURE AT 20°C. 25 mmHg
VAPOR DENSITY (atr=l) 5.3 ?gwlrl:‘}"fllivt by wt. Decamp§ses
P g OLATILES 100 g onATon 20E Not Established
APPEARANCE AND ODOR gi::;z,'ez:;i:].:::,lzﬁxign;fquld: QQor 1s punqenfa.ng mf.lsr.y ." o

= lIL-HAZARDOUS INGREDIEN

MATERIAL 1

TV (Untts)

Phosphorus Oxychloride MIOO ;iéb' S

*Recomnended by A.C.G.I.H.

- IV. FIRE AND EXPLOSION HAZAR

FLASH POINT AUTOIGNITIONR
(test method) I Non Flarmable TEMPERATURE N.A.
FLAMMABLE LINITS 1N AIR, § by volune LOwER - LA UPPER AL

1f this material is involved in a fire -La'nr.m. AVOID TME USE OF WATER. Its reaction with
water produces hydrochloric and phosphoric acid, which, in turn, cas react vith oost setals
™ generats bydrogesn, a flasmable gas. coz Ralos and dry chamical, are preferved axtioguish-
ing media.

EXTINGUISHING
MEDIA

Firefighters to wear self-contained breathing apparatus and vapor pro-
e clothing, boots, and gloves. If without risk, remove chemical
from fire area. If fire is massive or advances, evacuate area.

o=l
tectlvy

SPECIAL FIRE FIGHTING
PROCEDURES

Neacts vith water to fOFm acids which can react with sost msctals t= form hydrogen, a- flasmable
gas. Reaction vith watar can alsa ressult in rupture of a closad or inadequatsly vented con-
cainar. When o cion, amats highly toxic fuses of oxidass and chloriles of
pbosphorus. - -

UNUSUAL FIRE AND
EXPLOSION HAZARDS

- EMERGENCY PHONE NUMBERS
J. C. Schumacher Conpany. (619) 433-1663; Safety Department, (619) 942-0965 (Evening)

Toll Free Numbers 1-800-545-9242 (Cont1nenal u.s
Legal

.A.) 1-800-545-9241 (California Only)

only for tha fact thet 211 studies repertad bure and 211 cpintoms are those of qmlifies mserts,

580 Airport Road/P.0. Box 1158/0ceanside, California 92054/(6]9)433-]663/Tn(910)322-]~»-3§2un

onsibtltty 13

TITLE
REVISION [SPECIFICATION NUMBER
_‘(" B
PHOSPHORUS OXYCHLORIDE ,’/ 856291
THIS DOCUMENT CONTAINY PROPRIETAR
A TN D TR o T A AR S OR o 9 OA s OF RevisioN
NS p_°|T|°N’ THAT THE INFORMATIONIA) BE RETAINED CODE o
'H°L(~ °|2E|:Cg. {8} NOT B MEPRODUCED OR COPIED IN /
NARRG St ART, AND (C) NOT 8L mELEASED OUTSIOE
Hanm CONOUCTOR WITwOUT THe ExPrRess apFmovar [JIDENT. NO. e
AOOITTOENAG!Nt.‘L MANAQS., “ARRIS BEMICOND TOMm.
TN YSRGS T QU SN R UNE of THIIRESASL: | 4, PAGE
OTHER AGRELMENT OF WeiCH T8 SHEET 18 & Bame .. gOF k{/
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THRESHOLD LIMIT VALUE

4 i i

g . ' 3 Iy
100 ppb (8 hr. TWA) Recammended by A.C.G.I.H.

EFFECTS OF OYEREXPQSURE

Vapors irfitating to DucCus asmoranes 4nd lungs. Ligquid can causs severs burns to skin and N

eyee) eyes may become permanently impaired. Reaction with moisture liberstes hydrochloric
and pbosphoric acids which can also cause burns. Inhalation symptoms range frum cougning o
wheezing due o bronchial irritation or pulmonary edema (syuptoms can be delaved 2-24 hre. ),

FIRST AID

. phosphorus oxychloride to foxrm large volumss of hydrochloric acid fumes which can over—

Skin, Pyes, Pyelids: Irmediately flush with large quantities of running water for at
least 15 minutes. Ramove contaminated clothing prior to showsr as watar vill react with

come the persca(s). Get medical attention. Inhalations Ramove to fresd air; if neces~
sary apply artificial respization. Get maiical attention. Ingestion: Diluts by drink-
ing water, then neutralize with ailk, milk of magnesia, egy white, et=. Do not induce
vamiting. Do not use sodium hicarbounata. Gat wedical attantion.

STABILITY - -] iut uix with water or organic compounds in closed vassels except
under controlled conditions of adding and aixing. Avoid personal coo-
UNSTABLE STABLE %.%Hg's tact with vapor or liquid. Corrusive to most cosmos metsls except lead
of niexal. :
X .
INCOMPATIBILITY Can react violently with water, alkalies or fibrous organic matter

(natertals to avoid)

{wood, etc.).

HAZARDOUS
DECOMPOSITION PRODUCTS

Hydrochloric and phosphorié acids, and phosphorus oxides.

HAZARDOUS POLYMERIZATION

May Occur ¥{11 Not Occur

X

STEPS TO 8F TAKEN
IF MATERIAL 1S RELEASED
OR SPILLED

CONOITIONS
T0 AVOID
. SPILL OR LEAK PROCEDURES D

Wear fuu-pouemtw oquipment. Soak uwp ia sand, Puller's earth, vermiculite. ar other

-p Shovel into druma far transport to disposal site. If
famiay recurs while showeling, add more ab or spray lightly wvith weeter
wln-a“.r_w.cunm.unmdtnhmmuu.o!-us.mmumm
Aoutralise with alkalies.

WASTE DISPOSAL METHOO

VIIl. SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION

Collect abeordent or liquid is DOT approved containers for traasport to disposal site
according t Péderal, Stata and Local regulations. 1f eppropriats systess, controls
snd requliacions exist, matarial can be slowly hydrolyzad and then neutralized with
csustic ox lise asd discharged.

Half or full mask with acid-gas absorbent cartridges or cannisters.

(specify type) Use air-line or self-contained apparatus in an emergency.
: LOCAL EXHAUST Not acceptable SPECIAL  Glove box
VENTILATION
H?;ﬁ,,"",f.i’,"; Dasigned to handle heavy vapors OTHER
EYE Chamical safety goggles or
PROTECTIVE GLOVES Rubber glasses plus facs shield
PROTECTION whan 2ppropriate. -—

QTHER, PRQTECTIVE
EQUIPHENT

Iul

HANDLING AND STCRING

Rubber-safecy shaei. rubber jacket and coveralls or rubber apron
for splash protection.

IAL PRECAUTIONS AND COMMENTS '

Wear full-protective squipment and clotiiing. Stors ia cool, dry vemtilated area. Xeep
trom freesing (=2°C). Appropriate matsrisls £or storsge vessels include nichel, lead,
some stainless steasls, muwmmq-—pxuuu.

OTHER Have sufficient absordent on hand in tho event of a Spill or leak. Safsty eye wash
| .
REVISION SPECIFICATION NUMBER
TITLE //
PHOSPHORUS OXYCHLORIDE e
TAINS PROPRIETARY INFORMATION OF

ITL’-??‘:%‘&FC"JN%%'éro'- AND (3 TENOERMED SUBJECT TO CODE
THE CONDITIONS THAT THE INFORMATION (A} BE RETAINED
IN CONFIOENCE. (8) NOT BE AEPAOOUCED OR COPIED IN

HAHR'Q WHOLE OR IN PART, ANO IC) NOY SE RELEASED OUTSIDE |DENT No.
HARRMIS SEMICONDUCTOR WITHOUT THE EXPRESS APPROVAL

seMCONDUCTOR | Seomie SRR MAES LR heAnE SPEgTRveLan:

—————— :PQDJT'La:AI..‘n,t’::‘:!Eo BY TWE CONTRACT, PROPOSAL OR 3437}
OTHER AGREEMENT OF WHI Tris $W s A PART, .
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This specification defines the chemical safety requirements for
Diborane made by Air Products & Chemicals, Inc. supplied by the
applicable manufacturer(s) or distributor(s) of the product.

PURPOSE
DIBORANE MADE BY AIR PRODUCTS & CHEMICALS, INC.
<
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Specialty Gas
Material Safety
Data Sheet

LR

PRODUCT NAME
DIBORANE MIXTURES

SMERGENCY PHONE
{800) $23-9374: 1N PENNSYLVANIA (800) 322-9092]

AIR PRODUCTS AND CHEMICALS, INC.
80X 528

TRADE NAME AND SYNONYMS

Diborane {C.A.S. #19287-45-7 {pure 8 Hz)l

ALLENTOWN, PA 18183 CHEMICAL NAME AND SYNONYMS

(298) 481-0287 Oiborane, Boroethane, 8oron Hydride
m g |FoAmuta o CHEMICAL FAMILY

anp revisions  April 1984 26 Boron Hydride

HEALTH HAZARD DATA

TINE WEIGHTED AVERAGR EXPOSURE LIMIT
TWA = 0.1 ppm (1983 ACGIH)

SYMPTOMS OF EXPOSUNR

Inhalation of didorane will {rritate the respiratory system. Symptoms of exposure
to diborane may include headache, nausea, general fatigue, drowsiness, shortness of
breath, coughing, and tightness and pain of the chest. Skin contact with diborane
may cause dermtitis or burns. Prolonged axp?wra may cause dfzziness, vertigo,

i ul w t rs.

TOMCOLOGICAL PROPEATIES [nhalatfon (mouse) LCSO 30 ppm/4 hours71974 NIOSH Toxic Sub~
stances List)

Diborane is a very t.oxfc gas. If inhaled, diborane will 1rr1tata the respiratory
system. Pulmonary edema may occur. Damage to the kidneys and Tiver may occur.
Diborane {s detectable by smell; however, breathing diborane can deaden the
olfactory senses so that concencnﬁons above the normal detectable Hmt can no
longer be detected. Odor is an unsatisfactory warning.

ASCOMMENDED FIRST AID TREATMENT

RESCUE PERSONNEL SHOULD YSE APPROPRIATE PROTECTIVE EQUIPMENT TO AVOID UNNECESSARY
EXPOSURE.

Inha1at‘on Move tne victim of inhalation to an uncontaminated atr‘cs,.here
breathing has stopped or is impaired, give assisted respiration {e.g. mcuth-to-mouth).
Supplemental oxygen should be aaministered. Keep the victim warm and quiet. Seek
medical assistance at once.

Skin Contact: Flush the affected area promptly with large quantities of water for
minutes. Remove contaminated clothing as quickly as posswle Treat as a thermai
burn thereafter.
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NAZARDOUS MIXTURES OF OTHER LIQUIDS, SOUIDS, OR GASES

Diborane forms flammable mixtures with air and will ignite spontanecusly in
mofist afr at room temperature. It may react vioiently with oxidizing agents,
ammonia, aluminum, a'lcohols. 1ithium, and simiiar reactive metals, halogens.
and compounds containing a reducibie organic functionality.

PHYSICAL DATA

BOILING POINT

-134.5°F (-92.5°C)

LiQuip DIN;ITV AT BOILING POINT

6 1b/ft

{428 kg/m 3

VAPORPRESSURE a3t 70°F (21.1°C)

shove the crifical temperaturs | 00715 In/ft’ (1 ye6kgup® |

GASDENSITYAT b8 F TSD“C). T atm

SOLUBILITY (N WATER FUELZING POINT _
Hydrolyzes -265°F (-165°C)
APPRARANCE AND ODOR

Colorless gas with a repulgive, sickly sweet odor

FIRE AND EXPLOSION MAZARD DATA

PLASH POINT (Methed used) AUTO 1GNITION TEMPRRATURE FLAMMASLS LIMITS % BY vOLUME
-90°C {closed cup) 100-125°F (38-52°C) we 0.8% L 98%
oMeauismnG MaD1a Water spray or fog; diborane reacts SLECTRICAL CLASSIPICATION

violently with halogenated extinquishing agents.

Class I, Group Not Specified

SPECIAL MIRE FIGHTING PROCEDURES
Stop the flow of gas and allow the fire to burn itself out. Use water to keep
fire-exposed containers cool. Fire fighting should be done from an explosion-
resistant location. : i

UNUSUAL FIRE AND BXPLOSION HAZARDS )

Diborane ignites spontaneously in moist afr. Toxic residues may remain after fire.
Clean up personnel should use appropriate protective equipment and clothing.

REACTIVITY DATA

STABNITY CONDITIONS TO AVOD
Unstahie X Avaid exposure to elevated tuurutures. Diborane afxtyre
. storage time should be minimized. O0Oiborane decomposes to
Siabie form higher boranes (primarfly tetraborane), These boranes
g {tself
MCOMPATIIILITY (Materials 18 soeiet) oil and
Ox1dizin en Tyminum, 11thi
MAZARDOUS DECOMPOSITION FRODUCTS
1 + . >
MAZARDOUS POLYMEMZATION CONDITIONS TO AVOID
May Occwr
Wil Mot Oocwr X

SPILL OR LEAK PROCEDURES
STEPS 70 B2 TAKEN iN CASE MATERIAL i$ RELEASED OR SMILLED
Evacuate all personnel from the affected area. All personnel involved in controlling
a reiease must use appropriate protective equipment to prevent expaosure. Shut off
the gas supply. [f the cylinder itself is leaking or if assistance is required, call
the Air Products emergency number (800) 523-9374; in Pennsylvania (800) 322-9092Z.

WASTE DISPOSAL METHOD
Oo not attempt to dispose of waste ar surplus diborane. Return all unused gquantities
to Air Products and Chemicals, Inc. for disposal with positive pressure in cylinder,
valve tightly closed, and with cutiet plug and valve cap in place. For emergenCy
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- SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (Specify type) POSitive pressure self-contained breath1ng apparatus
should ke availapie for emgrqenc yse,

| vesTiATION LOCAL l.lNAUl'l' SPRCIAL

MECHANICAL (Gen.) X OTHER

"OY.C""°+°'.' Rubber, neoprene or PVC gloves

SYE PROTECTION
Safety glasses or goggles

OTHER PROTECTIVE ROUIPMENT v
Safety shoes, safety shower, eyebath

SPECIAL PRECAUTIONS®

SPECIALLABELING INPORMATION D_.0.T. shipping name: [Diborane Mixture; D.0.T. hazard class
Flamaable Gas; 0.0.T. labels: Flammable Gas and Poison. ID No.: UN 1911

SPECIAL HAMDLING RECOMMENDATIONS

Use only in a well-ventilated area, preferadly a hood with forced ventilation. Never
drop cylinders or allow them to strike each other violently, Avoid dragging or
sliding cylinders, even for short distances. They should be moved by a suitable hand
truck. Keep the valve protectifon cap in place until cylinder is secured and ready for
use. Always insert a trap or check-valve in the line to prevent haZardous backflow
into the cylinder. Use a pressure-reducing regulator when connecting to lower pressure|
piping systems. Installation of a cross-purge assembly between the cylinder and -
regulator is recommended. Thoroughly purge the gas handling system with dry, inert
J qas and test the system for leaks before introducing diborane mixtures. For additional

handling recommendations, consult the Air Products Specialty Gas Catalog, Safety and

+ Bl

SPRCIAL STORAGE NECOMMENOATIONS

Protect against physical damage. Store cylinders in a cool, dry, well-ventilated area
of noncombustible construction. Protect cyliinders from excessive temperature rise by
storing away from sources of heat. No part of a cylinder should be subjected to a
temperature above 130°F (54°C). Stora cylinders 1n an upright position and firmly
secured. Segregate full and empty cylinders. Store cylinders away from open flames
ind electrical sparks. Separate from halogens and oxidizing agents. Check cylinders
pariodically for decomposition which say cause a rise in cylinder pressure.

For additional storage recommendations consult the Afr Products Specialty Gas Catalog,
Safety and Technical [nformation Sectign. or Compressed Gas Association Pamphlet P-1.

SPECIAL PACKAGING RECOMMENDATIONS

Oiborane is a noncorrosive and most common
structural marterials (axcept aluminum) can
be used."

OTHER RECOMMENCATIONS OR FRECAUTIONS
Personnel must immediately evacuate the area as soon as diborane is detected. [nhala-
tion of diborane temporarily deadens ol factory senses; therefore, concentrations
above the normal threshold concentration for smell can no longer be detected.
Oiborane mixtures should be used in a timely manner.

‘Vanous Government agencies (i.e.. Degartment o' Transoortation. Occuosational Safety and Nunn Agdminigtration. Food and

Drug Acmimistration ana others) may NAve g the tr 'g. ROFRQe Or UEe Of thrp
Drosuct wimch wit not be mmrmoaum"h.cmnmrmmmmorommzmmnm
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disposal instructfons, call Afr Products and Chemicals, Inc. emergency phone

number.

RECOMMENDED FIRST AID TREATMENT
Ts symptomatic and supportive.

HEALTH HAZARD DATA:

Note To Physician:
SPILL OR LEAK PROCEDURES
WASTE DISPOSAL METHOD

Specanry Gas Department
Box 238, Alismowm, PA Y
18) 4318257
Printed in U.S.A.
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This specification defines the chemical safety requirements for

PURPOSE

1.0

|

Phosphine supplied by the applicable manufacturer(s) or distributor(s) of

the product.
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MATERIAL SAFETY DATA SHEET

An expiansnon of (he terms used herein may be found in OSHA 29 CFR 1910.1200.

evadapie from OSHA regional or sree cffices,
(Essentiatry swmitar to U.S. Department of Ladbor Form O5HA-20
and generuity accantad in Cansda tor’intormation puroasest
0o Not Ouplicate This Form. Request an Originel.

I. PRODUCT IDENTIFICATION

=20 /
L-4843-8
September 1985

PRODUCT Phosphine

ST prcsnes s T P s

FOR"U'TA PH, g:s:tlvc“' Covaient Hydride
T

TRADE NAME Phosphine

Fgr mixtures of this product request the respective component Material Satety Data Sh_eels. See Section IX.

Il. HAZARDOUS INGREDIENTS

MATERIAL (CAS NO.)

wt (%)

1884-1985 ACGIK TLV-TWA (OSHA-PEL)

Phosphine (7803-51-2)

‘BOILING POINT, 760 mm. Hg

0.3 ppm

lll. PHYSICAL DATA

-87.7°C (- 125.9°F) FREEZING POINT

(0.3 ppm)

~133.8°C (-208.8°F)

SPECIFIC GRAVITY (H,0 = 1) '0.57 @ 20 atm VAPOR PRESSURE AT 20°C. 592.7 psig

o o SOLUBILITY IN .
VAPOR DENSITY (sir = 1) 1.184 @ 21°C (70°F) WATER, % by wt. Slight
PERCENT VOLATILES EVAPORATION RATE .
QY VOLUME 100 Not applicable

(Buty! Acetate = 1)

APPEARANCE AND ODOR Colorless gas at normal temperature ang pressure; odor of decaying fish.

IN CASE OF EMERGENCIES invoiving this materiai, further information is avaiiabie at all times:
In the USA 304 — 744-3487

EMERGENCY PHONE NUMBER

For routine information contact your focal suppiier -

In Canada 514 — 645-5311

L-4643-8

hazards and safety information.

Union Carbide requests the users of this product to study this Material Safety Data Sheet (MSDS) and become aware ot product
hazards and safety information. To promote safe use of this product a user shouid (1) notify its employees, agents and contractors
of the information on this MSDS and any product hazards and safety information, (2) furnish this same information to each of its
customers for the product, and (3) request such customers to notify their employees and customaers for the product of the same product

UNION CARBIDE CORPORATION  LINDE DIVISION
UNION CARBIDE CANADA LIMITED . LINDE DIVISION

Copyngnt <. 1985 Union Carpide Corporation

Page 1 of 4

TITLE REVISION |sPEcCIFICATION NUMBER
THIS DOOCUMENT CONTAINS PROPRIETARY INFORMATION OF : DATE OF REVISION
HARRMIS SEMICONDUCTOR AND IS TENOERED SUBJECT TO CODE
THE CONDITIONS THAYT THE INFORMATION(A) BE RETAINED -~ -
HARR'S IN CONFIDENCE. (B) NOYT BE REPRODUCED OR COPIED IN ') D -
WHOLE OR IN PARTY, AND IC) NOT BE RELEASED OUTSIOE T D l e /
SEMICONDUCTOR HMARRIS SEMICONDUCTOR WITHOUT THE tx’l’ti::.:u APPROV AL IDENT. NO. !
: % fommoRsn ?So-’r’.‘g.‘f.."-‘au#k.:’#?é‘:f%?.‘vié"u"s'g’ OF v.f.‘i".ﬁ‘-‘S-‘.S:‘: PAGE -
1 TUON 144Y BE 1MPOIED BY THE CONTRACT, PROPOsaL on [ 34370  } (¢




PRODUCT: Phosphine

THRESHOLD LIMIT VALUE: 0.3 ppm TWA -

IV. HEALTH HAZARD DATA

ACGIH {1984-85)

L-4843-8
September 1985

EFFECTS OF SINGLE (ACUTE) OVEREXPOSURE:

SWALLOWING — An uniikely route of exposure, but frostbite of the lips and mouth may resuit from contact with the liguid.

SKIN ABSORPTION — No information availa

INHALATION — Highly toxic:'may be fatat if inhaied. Efects include dizziness, headache, nausea, vomiting, abdominal and
chest pain, difficuity with breathing, diarrhea and coilapse. Causas irritation of the respiratory tract and lungs. Pulmonary edema

may occur 1 to 2 days atter exposure.

bie.

SKIN CONTACT — No harmtul eftects expected trom vapor. Liquid may cause frostbite.

EYE CONTACT — No harmtful effects expected from vapor. Liquid may cause frostbite.

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: Repeated exposure may result in anemia, bronchitis, gastrointestinal

disturbances, and visual, speech and motor disturbances.

OTHER EFFECTS OF OVEREXPOSURE: Central nervous system depression, heart, liver and kidney damage. and cerebral edema

may occur.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: Breathing of vapar and/or mist may aggravate asthma and inflammatory

or fibrotic pulmonary disease.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH HAZARD EVALUATION: None currentty j

known.

EMERGENCY AND FIRST AID PROCEDURES:

S\‘ﬁLLOWING — This product is a gas at normal temperature and pressure.

SKIN — For exposure to liquid, immediately warm frostbite area with warm water (not to exceed 105 °F). In case of massive exposure.

remove clothing while showering with warm water. Cail a physician.

INHALATION — Remowe to fresh air. Give artiticial respiration if not breathing. Givé oxygen if breathing is ditficuit. Call a physician.

EYES — In the case of splash contamination. immediately Ylush eyes thoroughty with water for at least 15 minutes. See a physician,

preferably an opthalmologist, immediately.

NOTES TO PHYSICIAN: Symptoms may be delayed 1 to 2 days. Maintain alkaline urine.

Page 2 of 4
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PRODUCT:  Phosphine . : L-4643-8
. September 1985

V. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT AUTOIGNITION 100° to 150°C (212° o 305~
[ (test method) Flammabie Gas TEMPERATURE ¢ i
) FLAMMABLE LiMITS | LOWER 40 UPPER
iN AiF, % by volume T 5006 (See: UNUSUAL FIRE ANO EXPLOSION HAZARDS)

EXTINGUISHING MEDIA: CO,, dry chemical, water spray or fog.

SPECIAL FIRE FIGHTING PROCEDURES:

DANGER: Poisonous gas (See Section IX). Evacuate ail personnel from danger area. Do not approach area without self-contained
breathing apparatus and protective clothing. Immediately coot containers with water spray from maximum distance taking care not
to extinguish flames. Remowe ignition sources it without risk. It flames are accidentaily extinguished, explosive re-ignition may occur;
theretare appropriate measures shoutld be taken; e.g., total evacuation. Reapproach with extreme caution. Reduce toxic vapors with
water spray or fog. Stop flow of gas it without risk while continuing cooling water spray. Remaove all containers from area of fire if without
risk. Aliow fire to bumn out. On site fire brigades must comply with OSHA 29 CFR 1910.156

UNUSUAL FIRE AND EXPLOSION HAZARDS: Poisonous. flammable gas. May form explosive mixtures with air and oxidizing agents.

- Phosphine may spontaneously ignite in contact with air. Container may rupture due 1o heat of tire. Do not extinguish flames due to
possibility of axpiosive re-ignition. Flammabie and taxic vapors may spread from spill. Expiosive atmospheres may linger. Before entering
area, especially contined areas, check atmosphere with appropriate device. No part of a container should be subjected to a temperature
higher than 52°C (approximately 125°F). :

VI. REACTIVITY DATA

STABILITY CONDITIONS TO AVOID: Decomposes at temparatures in excess of 365°C (See Section tX).

UNSTABLE | STABLE
X.

{NCOMPATIBILITY (materials to aveid): Halogenated hydrocarbons, oxidizing agents, émtally oxygen and haiogens, acids. as
weil as aluminum ailoys ana copper. .

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposition or burning may produce hydrogen, phosphorus, phospnorus
oxides. .

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID: None currenily known.
May Occur Wi not Occur ’
' X

[

VIl. SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL 1S RELEASED OR SPILLED:

DANGER: Immediately avacuate all personnel from danger area. Poisonous, flammable gas. May form expiosive mixtures with air
{see Section V). Use selt-contained breathing apparatus where needed. Remove ail sources of igrition if without nsk. Reduce vapors
with fog or fine water spray. Shut oft leak if without nsk. Ventilate area of leak or move leaking coniainer to weli-veniiialed area. Prevent
runoff from contaminating surrounding environment, )

WASTE DISPOSAL METHQD: Prevent waste from contaminating surrounding environment: Keep personnel awav. Discard any oroduct.
rgsidue, dispusalie container or liner 1n an environmentatly acceptable manner, in fuil compliance with federal. state and local reguiations.

Page 3 of 4
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PRODUCT: Pnosphine . L-4843-8

September 1985
VHi. SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION (specity type): Select in accordance with OSHA 29 CFR 1910.134. Respirators shall be
acceptapis 10 MSHA ang NIG3H.

LOCAL EXHAUST — zg¢ SPECIAL.

MECHANICAL (geners)) — See SPECIAL,

VENTILATION

SPECIAL — Use in a vinsed system. Explosion proof forced draft tume hood is preferred.

OTHER — See SPEL 1AL

PROTECTIVE GLOVES: Neoprene.

EYE PROTECTION: Select in accordance with OSHA 29 CFR 1910.132.

OTHER PROTECTIVE EQUIPMENT: Meiararsal shoss for cylinder handling. Protective clothing where needed. Select in accordance
with OSHA 29 CFR 1910.132 and 1910 133,

IX. SPECIAL PRECAUTIONS

DANGER: Poisonous. lammable. liquetie.i gas under pressure. May be fatal it inhaled. Do not breathe gas. Do not get liquid or vapors
in @yes. on skin or on ciothing (see Sectin V), Satety showers and*eyewash tountains should be immediately availabte. Use piping
ano squipment adequately designed 10 withsiand pressures 1o be encountered. May form explosive mixtures with air. Keep away
from heat, sparks and open flame. Grouns ail equipment. Use spark-proof tools and explosion-proof equipment, Store and use with
adequate ventilation at all times. Use only i 3 closed system. Close valve when not in use and when empty. When returning cylinder,
install valve outist piug tightly. : . -

MIXTURES: When two or more gases. o: nquefied gases are mixed. their hazardous properties may combine 1o create additional,
unexpected hazards. Obtain and evaluate the safety information for each component befare you produce the mixture. Consult an
Industrial Hygienist, or other trained pers..\ when you make your safety evaluation of the end product. Remember, gases and liquids
have properties which can cause sefrioua njury or death,

Be sure to read and understand ali labeis and instructions supplied with all containers of this product,
NOTE: Compatibility with plastics shouk: e confirmed prior to use. For safety information on genarai handling of compressed gas

Cylinders. obtain a copy of pamphiet P-1. " Xate Wandling of Compressed Gases in Containers” rom the Compressed Gas Association.
Inc.. 1235 Jefterson Davis Highway. Ari~saton, VA 22202.

OTHER HANDLING AND STORAGE CONDITIONS: Never work on a pressurized system. If there is a leak, close the cylinder vaive.
blow down the system by venting to a sate place, then repair the leak. Keep away from oxidizing agents and flammables.

The opinions expressed herein are those .+ qualified expents within Unian Carbide. We believe that the information contained herein
is current as of the date of this Materia, tatety Data Sheet. Since the use of this information and these opinions and the conditions
of use of the product are not within the cuntrol of Union Carbide, it is the user's obiigation to determine the conditions of sate use
of the product.

GENERAL OFFICES

NSSLINDE

o UNION CARBIDE

L-4643-8 85-0928 9/85 5™
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IN THE USA:

Union Carbide Corporation
Linde Division

39 Old Ridgebury Road
Danbury, CT 06817-0001

Other offices in principal cities all over the world.

IN CANADA:

Union Carbide Canada Limited
Linde Division

123 Eglinton Avenyue East
Toronto, Ontario M4P 1J3

Lithographed in U.S.A.
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1.0 PURPOSE
This specification defines the chemical safetv requirements for
Ammonia, Anhvdrous made by Union Carbide supplied by the applicable
manufacturer(s) or distributor(s) of the product.
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N .
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MATERIAL SAFETY DATA SHEET Fasez

{Essantiaity simiiar tc LS. Decarment of Lader Fe-m 25~A.201
Do Not Jupiicare This Form. Request an Crigiiar
1.PRODUCT IDENTIFICATION

PRODUCT Ammonia, Anhydrous (Liquelied Gas Under Pressure)
CHEMICAL NAME Ammonis, Anhydrous SYNONYMS Liquid Ammonia
FORMULA NH:, CHEMICAL FAMILY Alkaline Gas
TRADE NAME AND SYNONYMS - - ‘MOLECULAH WEIGHT 17.031

I1. HAZARDOUS INGREDIENTS

Rafer to Section V for TLV in‘ormation.
Product reGuest the rezoective component Materisl Safety Oats Sheets.

111 PHYSICAL DATA

Sor mixmres of thia

BOILING POINT, 780 mm. Hg -3335°C (~-28"F) FREEZING PCINT =17.7°C (-107.8°F)

SPECIFIC GRAVITY (H20 = 1) 0.62 (15°C) VAPOR PRESSURE AT 20°C. 128.8 psia
) SOLUBILITY IN )

VAPOR DENSITY (gir = 1) 0.597 WATER., % by wi. Apprecisble

PER CENT VCLATILES 100 EVAPORATION RATE High

BY VOLUME {Buty! Acatate = 1)

APPEARANCE AND ODOR

Coloriess, pungent, irritating odor.

IV, FIRE AND EXPLQSION HAZARD DATA

FLASH POINT ammsbie AUTOIGNITION 837°C (1204°F
{test method) F Ga TEMPERATURE { !
FLAMMABLE LIMITS LOWER UPPER

IN AIR, % by volume 15% %

EXTINGUISHING MEDIA w? dry chamical, water spray or fog.

SPECIAL FIRE FIGHTING PROCEDURES

Evacuate ail personnsi from danger area. Do not appraach srea without seif-contained bresthing apparstus and protactive dothing.
Immediatety cool containers with water spray from maximum distance taking care not 20 extinguith flames. Remove ignition sources
if without risk. f flames are accidanmtally axtinguished, axpicsive re-ignition may occur. AaduCe COTTOSIvE vaPOMS with watsr sOrsy or
fog. Stoo flow of gas if without risk while continuing cociing water spray. Remove ail coniners from ares of fire it without risk.
Allow firs 20 burn out

UNUSUAL FIRE AND EXPLOSION HAZARDS

Flammabia, toxic, COrrosive gas. Forms axpiosive mixtures with air and oxidizing agents. Container mav ruptTure due to hest of fire.
Co not axtinguish flames due to Sessibility of expicsive re-ignition. Flammable and corrosive vepors may spread from soill.
Expiosive atmosohierss may lingar. 3efora snuaring area, especially confined aress, check aTMCSPNers with aporopriat device.

No pert of 2 container should be subjected to 3 emosrature higher than 52°C (aporoximatly 125° 7).

EMERGENCY PHONE NUMBER

IN CASE OF EMERGENCIES invoiving this materm:. further information is Jvanatie st ail 1imes at This t#EDNONe NUMBer: .
304: 744-3487

For routine information contsct your iocal unas Supoiier.

Nhie Unwon Cirpce Corporation petitves that The 0afa CONTINeT NErein /¢ FICTUA' 3N NE ODINIONT EXTTRLIA0 4re those Of Quanit:ec gxoerts
“OGIrQing the 1eTU CONCUSCING, NE Gt dre NOT 1O DO 3KEN a3 3 NABITANTY OF TROTESENGBLION (Or which Union Cardice CIrporation assurmes egaei
RIOONHCILILY. Thev 1re orfered migly fOr YOUr CONIKISrITION . INvestGation. Ina verification. Anv Ue Of these dats and nformation must Oe
SH1ErTINED OY M@ 38 10 D4 1N ICCOMINCE With 200112304 =908 s, StaTe. InG (OCa1 13wy and reguistiona. )

UNIONCARBIDE CORPORATION @ LINDE DIVISION ¢ 270PARK AVENUE, NEW YORK, N.Y. 10017
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PRODUCT: Ammonia, Anhydrous (Liquefled Gas Under Pressure) F4582
‘ V.HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE TLV-TWA: 25 oom (18 mg/m?) (ACGIH-1978)

EFFECTS OF OVEREXPOSURE AND EMERGENCY AND FIRST AlD PROCEDURES

Tdin Cause odoiiia of reapiratony tacy, achyxiation, Can bum ayes, iurgs and skin.
It inhaled, remove to fresh air, If not breathing, give artificial respiration. It bresthing is ditficult, give oxygen. Call a physician.

in case of contect with Hquid or vepor, immediataly flush areas of exposure with {arge quantities of water while remaving
contaminated clothing and shoes. Cail a physician. Continus to flush with watar for st least 15 minutes or unlll medical attention
is obwined. Discard contaminatad clothing and shoes. .

Restore tissus to normal body wmpersturs (98.6°F) a3 rapidly as possibla followed by protection of the injured tissue from further
damage and infection. Call a physician. Rapid warming of the affectad part is best achieved by using watar at 108°F. Under no

circumstances shouid the watsr be over 112'F, nor shouid the frozen part be rubbed either before of after reewarming. The patient
shouid not smoke, nor drink aicohol, Keep warm and at rest.

V1. REACTIVITY DATA
STABILITY_ | CONDITIONS TO AVOID
Unstabie| Stable See e
X .
INCOMPATIBILITY (matarisls to svoud)

Silver, mercury, oxidizing agents, halogens, acids, brass (copper).

HAZARDOUS DECOMPOSITION PRODUCTS

None

HAZARDOUS POLYMERIZATION [ CONDITIONS TO AVOID
May Occur Will not Oceur

X

VII. SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
{mmadistely evacuate all personnel from dtmr'tu.

WARNING: Flammabie, corrosive, toxic ges Forms explosive mixtures with air (ses Section V),

Uss mif-contsined Sreathing apparatus and protsctive ciothing whers needad. Remove ali sources of ignition if without risk.
Reduce vapors with fog or fine water spray.

Now: Suck-back into cylinder may causa axpiosion {see Section 1X). Shut off lesk if without risk. Ventilate area of lsak or move
lesking conwiner w0 weil-ventiiated area. Prevent run-otf from contaminating surrounding environment.

CAUTION: Fismmaoie, corrosive, 1oxic vapors may spread from spiil. Setors sntering area, especially confined aress, check atnoiphars
with 20propriats device.

WASTE DISPOSAL METHOD

Prevent waste from contaminating surrounding savironment. Kesp personnet away. Call supplier for disposai information.
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PRODUCT:

RESPIRATORY PROTECTION (specity type)
Seif-contsined breathing apparatus where neeced,

Ammonia, Anhydrous (Liquefled Gas Under Pressure)
VIIL SPECIAL PROTECTION INFOCRMATION

F-4582

LOCAL EXHAUST

Exploson-proot, corrosion resistant system is acceptable.

MECHANICAL (general)

VENTILATION [nadequats
SPECIAL Explosion-proo?, corrosion rasistant, fM draft fume hood is pn_fernd.
OTHER ===

PROTECTIVE GLOVES Neoprene

EYE PROTECTION Ssfety glasses and & full face shisld.

OTHER PROTECTIVE EQUIPMENT  Metstarsal shoes for cylinder handling. Proasctive clothing whera nesced.
IX. SPECIAL PRECAUTIONS

WARNING: Toxic, corrosive, flammable, liquefied gas under pressure.

-

Domth'uﬂnpl.DomtmlhﬁduvmninivumainudowmlaSnﬁonV).smwmmmmfounuim

' should be immediatsly svailsbis.

Uss piping and squipment sdeguatsly dasighed to withstand pressures to be encountsred. Msy form axpiosive mixtures with air,
Kaop awsy from hast, parks and open flame. Ground ail equipment. Only use spark-proof tools and explosion-proof cqu-pmom.

Stors and use with adequate ventilstion st ail times.

Use only in 2 closed system constructad of corrosion-resistant materials. Close vaive whan not in use and when empty.

Sud:hd:mwllndlrm-vamcxﬂmmﬂnnuavmwh&aoﬂwpmwnwmmhmarp'ﬂhafmmtn

cylinder t0 prevent suck-beck.

OTHER HANDLING AND STORAGE CONDITIONS
Kseo swsy from oxidizing agents '

TS
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SEMICONDUCTOR
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This specification defines the chemical safety requirements for

Halocarbon 23, Trifluoromethane supplied by the applicable
o

£
HALOCARBON 23,

PURPOSE

1.0
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MATERIAL SAFETY DATA SHEET

An acpianetion of the termy used heren mey be found n OSHA 29 CFR 1910,1200,
Svadadie from QSNA reguonal or ares amces.

. Departmont of Labar Porm OSHA-20

and generaity ecceptad in Canasas for irformation purposes)

-
(Essentially smiiar to U.9

0o Not D

Y

L-4868-A
August 1988

This Form. Re

an Ongings.

I PRODUCT IDENTIFICATION -

-—-—‘———" =

SYNONYMS  Forofom, Meti Tuonda. Carton Tfuonde,

CHEMICAL
FAAHLY

MOLECULAR
WRIGHT 70.01

Ruorocarbon

T e .lL HAZARDOUS INGREDIENTS

= TR PL,

For mixtures of this product request T respective component Materiai Satety Oats Sheeta. See Section IX.

MATERIAL (CAS NO.)

Wt (%) 198419838 ACGIH TLY-TWA (OSHA-PEL)

Tucramethens (75-48-7)

100 mmmmm'm

PR

< -. . PHYSICAL DATA

o : CENEEIT
BOILING POINT, 780 mm. Hg -822°C(~115.9°9 | FREEZING POINT - 138.29C (- 247.4°F)
SPECTFIC GRAVTTY (K0 = 1) 152 @ -100°C VAPOR PRESSURE AT 21°C 835 peig

: SOLUBILITY 1N
VAPOR DENSITY (air = 1) 2420 @ 11°C R oo, Shge
PERCENT YOLA 100 EVAPORATION RATE High
BY VOLUME (Buty! Acetate = 1)

APPEARANCE AND ODOR  Coloness gas al NOMMal tMOSMAnLe

IN CASE OF EMERGENCIES invoiving this material .WW“ . sm ; u.alﬂms: -

in e USA J04—=744-3487

o EMERGENCY PHONE NUMBER

ana oressure; siigntty ether-iike 0aor.

-~ ———

mcannsu—us-san

Union Cardices requests t™he users of this product (0 study this Maserial Safety Oata Sheat iMSTS) and become aware of proguct NAZTS ana
safety miormMation. 7o Promow saie Use of 1S DrocuCt 2 User SNoUId (1) NCUfy 118 SMDICYesS, 2QeNts and CONTACIDN of the information on this
MSOS and any product hazavros and safety inOrMEtON, (2) furmat tis amMme information © each of it8 CUSIOMers for the procuct. and
(3) request such CuStoMe s to NOUTY their eMEIKYEeSs and CUSIOMe s for tho product of the SaMe Product NEZANSS aNd sakety iMorMmation.

UNION CARBIDE CORPORATION _ LINDE DIVISION
UNION CARBIOE CANADA LIMITED O LINGE DIVISION

Copyrigie € 1964, 1985 Union Cartice Corporation
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T e T IV.HEALTHHAZARD DATA

THRESHOLD LUIMIT YALUE: See Section il. _ . ~

EFFECTS Of SINGLE (ACUTE) OVEREXPOSURE:
SWALLOWING—An unitkely route of exposure, but frostbits of the lips and mouth may result from contact with the iquid.
SIUN ABSORPTION--Prolonged or widespread sicn contact with the fiquid may result in the absorption of harmiul amounts of matertal.

: m-wmm:mmmmmmmmmw
: narcosie. These effects of very high concentrations are due to sutfocation. Lack of axygen can cause deeth.

SKIN CONTACT —Liquid mary cause frostbite.
EYE CONTACT —Liquid may cause severs comesl injury.
EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: mmummmwmm

MMWW&MW@memmWGWﬁuM
Zzstion of the heart to acirersalin and noradrenalin.

d WWMMWWAMdNMMWNdNW
! and chernical properties of the material suggest that cverexposure is uniikely 1o aggravate existing medical conditions.

! EMERGENCY AND RRET-AID PROCEDURES:
‘3 SWALLOWING—This product is 8 gas at normal 2emMperatne and Dreamss.
H

“w—hmﬁh&wmmmmmm(mnmmﬂhmdm
. . SPORI, MOVe ciothing whils showering with wartn wasec Cal a pivysician,

IMHALATION—Remove 10 frash sic Give artificiel respivation i not breathing. Give axygen I breathing is difficult. Cal a piweicien.

EYE CONTACT —For contact with the fiquid, immadiasely fush syes thoroughly with water for at least 13 minutss. See & physician,
prejeratily an ophthaimaoiogese, immedisiely.

, NOTES TO PHYSICIAN: Do not aciminister screnalin dus 10 the sensitzing effict of fucrocartans an the mycosrchum. Testment of overes-
PORIY 50ulkd be drecISd at 1 conirol of Syrmpiome and e cinical concition, ) .

- -
. b TN
: C
i
¢
|
H .
3 Page2ote
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PRODUCT: Hajocarbon 23 L-4888-A
August 1985

" V. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT AUTOIGNITION

(tast metnod) Not applicable TEMPERATURE

(\_ Net agplicatle
FRLAMMABLE LUMITS | LOWER .. e ari . ‘| UPPER L
IN AIR, % by volume INGR apoicaDw Nk agriCabie .
EXTINGUISHING MEDIA: '

Halocarbon 23 cannat carch fire. Use media appropriate for surroundting fire.

SPECIAL RRE FIGHTING PROCEDURES: )
Evacuate all parsonnel from danger aree. immaedistely deluge containers with watsr spray from maximum distance until cool, then move
CONtaINers swey fram fire area if without risic.

WAMMDEXPLOSIONHAZARDS: . .

Gas cannot catch fire. Container may rupture due to heat of fire. No part of a container should be subjected to a temperaturs higher than 52°C
(eporodimatety 125°F). Most containers are provided with pressure-refief davices that are designed to vent the contents when they are
axposed to elevated temperature. Taxic furnes may be produced when hsated.

= > Wl aden v Loy

of cortain mmmm

* STABRITY CONDITIONS TO AVOID: Elevated temperatures (the pressnce
: O UNSTABLE | STABLE | Posiion of the gae).
< .

- INCOMPATIBILITY (materiais 10 svoid): Polystyrens, netursl rubbet. alloys Containing greater than 2% magnesium in the presence of
watex Nivowyt fucride, N,O,, lime at dull red heet, Metais at slevamd mp. _

mmmmmMmmmdm

HAZARDOUS POLYMERIZATION CONDITIONS TO AVOID: None cusrently Known.
May Ocour Wil not Oceur

VII. SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IF “ATERML i3 ARELEASED QR SPILLED:

Evacuats all personnet from canger arsa. Use ssif-contained breaihing apcaratus wiiars needad. Shut off laak it without rsk. Ventilate area
of leak Or MOVe ieaong container to well-ventiated aree. Test area. ssoeciady confined arsas. (or sufficient cxygen content pnor 1o permitting
re-emry of personnel. : - -
WASTE DISPOSAL METHOO:

Prevent wasts from conamnating suTounding environment. Keep personnel sway. Discard any product, residue. disposabie container or
© linar In an environmentally acceptable manner, in full compiiance with Fecersl, state and iocal reguiations.

O

Pagedote
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THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF DATE OF REVISION
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MSHA and NIOSH.

i V"l SPEC!AL PROTECTION INFORMATION

L-4668-A
August 1685

[ L~

RESPIRATORY PROTECTION (specity type): Select in accordance with OSHA 29 CFR 1910.134. Respirators shail be accaplable o s

LOCAL EXHAUST —Preferred

EYE PROTECTION: Seiect in accorddnce with OSHA 29 CFR 1910.133.

OTHER PROTECTIVE EQUIPMENT: mmuwms«ummmmammamm
1910133,

e =

son Devis Highway, Arfingion,

DL SPECIAL PRECAUTIONS- _ . .

; CAUTION: Liquefied gas under pressurs. Can cause rapid sufiocation dus 10 axygen deficiency. Use piping and equipment adequately
] wnmmnumw‘ummmmuummwhammm
| CySndier vaive whar not in Use and whan emgey.

!
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PURPOSE

1.0

This specification defines the chemical safety requirements for

Silane made by Union Carbide supplied by the applicable manufacturer(s) or

distributor(s) of the product.
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‘Best Available Copy

MATERIAL SAFETY DATA SHEET

An explananon of the terms used heren may de found in OSHA 29 CFR 1910.1200.

svsriadie from OSMHA ragiong! of ares offices.
(Egsantiafty ssmiar to U.S. Depertment ot Labor Form OSHA-20
and genersity accepted in Canads for information purposes)
Do Not

3' -
L-4649-A
February 1986

This Form. an Origingt,
PRODUCT Silane
g:lslgICAL Silane SYNONYMS agﬁg:“:zzahydride, Silicane,
FORMULA S, cuemicaL Metalloid Hydride -
WIS an
TRADE NAME  Silane

For mixtures of this product request the respective component Material Safety Data Sheets.

See Section IX.
MATERIAL (CAS NO.) Wt. (%) 1984-1985 ACGIH TLV-TWA (OSHA-PEL}
Silane (7803-62-5) 100 5 ppm (None currently establisheq)

BOILING POINT, 760 mm. Mg -111.7°C (- 169°F) FREEZING POINT | -185°C (-301°F)
SPECIFIC GRAVITY (Hs0 = 1) 068 @ -185°C VAPOR PRESSURE AT 20°C. Gas
1.114 @ 21.1°C SOLUBILITY IN Negligible

VAPOR DENSITY (air = 1)

WATER, % by wt.

PERCENT VOLATILES

BY VOLUME 100

EVAPORATION RATE
(Butyi Acetate = 1) .

Not Applicable

APPEARANCE AND ODOR Colorless gas at normal tem

IN CASE OF EMERGENCIES involving this material, further information is available at all times:

In the USA 1-800-UCC-HELP (1-800-822-4357)
For routine information contact your local supplier

perature and pressure: choking odor.

In Canada 514-645-5311

L-4649-A

hazards'and salety information.

Union Carbide requests the users of this product to study this Materiai Safety Data Sheet (MSDS) and become aware of proguct
hazargs and safety information. To promote safe use of this product a user should (1) notify its empioyees. agents and contractors
of the information on this MSDS and any product hazards and safety information. (2) furnigh this same information to each of its
customers tor the product. and (3) request such customers to notity their empioyees and customers for the product of the same produ

UNION CARBIDE CORPORATION . LINDE DIVISION
UNION CARBIDE CANADA LIMITED . LINDE DIVISION

Cooynight 1986 Union Carbide Corporation
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a)

PRODUCT: Silane

THRESHOLD LIMIT VALUE: See Section .

.

L-4849-A
February 1986

EFFECTS OF SINGLE (ACUTE) OVEREXPOSURE:
~ SWALLOWING — An uniikely route of exposure.

SKIN ABSORPTION — No information avaiiabie.

INHALATION — May cause headache. nausea, and irritation of the respiratory tract.

SKIN CONTACT — No information availabise.

EYE CONTACT ~ No information available.

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: No information avaitabie.

OTHER EFFECTS OF OVEREXPOSURE: None currently known.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: A knowledge of the avaiiable toxicology information and of the phvsical
and chemical properties of the matenal suggest that overexposure is uniikely to aggravate existing medical conditions.

EMERGENCY AND FIRST AID PROCEDURES:

SWALLOWING — This product is a gas at normai tempeérature and pressure.

SKIN CONTACT — Wash with soap.and water.

INHALATION — Aemove to fresh air. If not breathing give arnficial respiration. )f breathing is gitficuit. give oxygen. Call a physician.

EYE CONTACT — Flush with-water. If irntation develops, see a physician" preferably an ophthatmologist. immediately.

NOTES TO PHYSICIAN: Thera is no specific antidote. Treatment of overexposure should be directed at the control of symptoms

and the clinical condition,
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PRODUCT:  Silane . L-4849-A
’ February 1986
o ! AUTOIGNITION
ot method) None currently known TEMPERATURE Nane cuttantiy Ang:
FLAMMABLE LIMITS | LOWER UPPER

None currently known

None currentiy knawn

iN AIR, % by volume
EXTINGUISHING MEDIA: Gas may ignite spontaneously in air (fire cannat be extinguished).

SPE .. ~iL FIRE FIGHTING PROCEDURES: Evacuate all personne! tfrom danger area. Do not approach area without seit-contained
breathing apparatus and protective clothing. Immediately cool containers with water spray from maximum distance. Stop flow of gas
if without risk whilé continuing cooling water spray. If flow of gas cannot be shut off, allow fire 10 burn out. Reduce compustion products
with water spray or f0g. Remave ail cormainers trom area of fire if without risk. Allow fire to burn out.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Gas may ignite spontaneously in air. Vapors form from this product and may travel
or be moved by air currents and ignited by pilot lights, other flames, smoking, sparks, heaters. aiectrical equipment, static discharges
or other ignition sources at locations distant from product hangling point. May form explosive mixtures in air.;gpmainer may rupture ’
due t0 heat of fire. No part of a container should be subjected to a temperature higher than 52°C (approximately 125°F). Reverse
flow into cylinder may cause rupture. Most containers are provided with a pressure-relief gevice designed to vent contents when they
are exposed to elevated temperature. :

STABILITY CONDITIONS TO AVOID: Temperatures in excess of 400-C. Sea Section iX.
UNSTABLE | STABLE :
X

INCOMPATIBILITY (materials to avoid): Air, water. solutions of bases, oxidizing agents, cnlorine. Halogens.

HAZARDOUS DECOMPOSITION PRODUCTS: Hydrogen. siiica dust.

HAZARDOUS POLYMERIZATION | CONDITIONS TO AVOID: None currentty known.
May Occur Will not Qccur

X

' STEPS TO BE TAKEN IF MATERIAL IS RELEASED CR SPILLED: Immediately evacuate ait personnel trom ganger area.

DANGER: Flammable, toxic gas. May ignite spontaneocusly in air. May form expiogive mixtures in air. See Section V. Use seil-conlained
breathing apparatus and protective cfothing where needed. See Secton Vlil. Reduce combustion products with fog or fine water saray.
Shut off teak if without risk. Ventilate area ot leak or move leaking container 10 well ventiateg area.

WASTE DISPOSAL METHOD: Prevent waste from contaminating surrounding environment. Keep personnei away. Discard any product.
rasidue, diqusable container or finer in an environmentally acceptable manner, in full compiiance with Faderai. State and local

_regulations.
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PRODUCT: Silane

RESPIRATORY PROTECTION (specify type): Select in accordance with OSHA 29 CFR 1910.134. Respirators shail be

acceptable to MSHA and NIQSH.

L-4849-A
February 1886

LOCAL EXMAUST — Explosion-proot system is acceptabie.

MECHANICAL (general) — Inadegquate.
VENTILATION

SPECIAL — Not Appiicable.

OTHER — Not Applicable.’

PROTECTIVE GLOVES: Preferred for cylindar handling.

EYE PROTECTION: Select in accordance with OSHA 29 CFR 1910.133.

OTHER PROTECTIVE EQUIPMENT: Metatarsal shoes for cylinder handling. Protective clothing where needed. Select in accorgance

with OSHA 29 CFR 1910.132 and 1910.133.

DANGER: Flammable, high pressure gas. Gas may ignite spontaneously in air. May form expiosive mixtures with air. Does not need
a source of ignition. Use piping and equipment adequately designed to withstand pressures to be encountered. Use only in a closed
system purged with an inert gas prior to discharge from cylinder. Store and use with adequate ventilation. Close valve whan not in 3
use and when empty. Ground all equipment. Only use spark-proot toois and explosion-proof equipment.

NOTE: Reverse flow into cylinder may cause rupture. Use a check valve or other protactive apparatus in any line or piping from the

cylinder to prevent reverse flow.

MIXTURES: When two or more gases. or liquetied gases are mixed. their hazardous propeniies may compine o create aagditional.
unexpected hazards. Obtain and evaluate the sataty information for each component before you produce the mixture. Consuit an
Industrial Hygientst, or other trained person when you make your safety evaluation of the end product. Remember, gases and liquids

have properties which can cause serious injury or death.

Be sure to read and understand all labels and other instructions supplied with all containers of this product.

NOTE: Compatibility with piastics should be confirmed prior to use. For safety information on general handling of compressed gas
cylinders, it is recommended that a copy of pamphlet P-1, **Safe Handling of Compressed Gases in Containers’' be obtained from
the Compressed Gas Association. Inc., 1235 Jefferson Davis Highway, Ariington, VA 22202.

OTHER HANDLI&G ANﬁ STORAGE CONDITIONS: Never work on é pressurized system. if there is a leak, close the cylinder valve,

blow down the system by venting to a safe place. then repair the leak.

The opinions expressed herein are those of qualified exparts within Union Carbide. We believe that the information contained herein
i€ current as of the date of this Material Safety Data Sheet. Since the use of this information and these opinions ang the conditions
of use of the product are not within the control of Union Carbide, it is the user’s obligation to determine the conditions ot safe use

of the product.
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