Department of 4o C@\Q'JP ,

Environmental Protection

. Twin Towers Office Building 3 .
" Lawton Chiles’ D © 77 - 2600 Blair Stone Road o9 “ Virginia B. Wetherell -
Governor Tallahassee, Fiorida 32399-2400 Secremry

June 27, 1994

Mr.. Daniel E. Strobridge
Camp Dresser & McKee
One Tampa City Center
Suite 1750 :
Tampa, Florida 33602

Dear Mr. Strobridge:

RE: PASCO COUNTY RESOURCE RECOVERY FACILITY
PSD-FL-127

We are in receipt of your June 8, 1994, documentation regarding the
Sorbalit control technology. Approval of an air pollution control
system or control technology is done on a case by case basis. We
do not give a blanket approval of any new technology.

In accordance with F.A.C. Rule 17-04.080 (d) Modification of Permit
Conditions, Pasco County Resource Recovery facility must install
mercury control air pollution control equipment to comply with .
F.A.C. Rule 17-296.410 Waste to Energy Facilities requirements.
They need to submit an application for a permit to construct/modify
an air pollution source, DEP Form 17-1.202(1), which describes the
mercury controls they propose to use.

If you have additional questions, please feel free to contact me.
Sincerely,
G. Preston Lewis, P.E.
Supervisor .
Air Permitting and Standards
GPL/TH/bjb

cc: Mike Hewett, DEP
Bill Thomas S.W. District

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.
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Florida Chemical Industry Council, Inc.
orida Chemical Industry Copneih 12 %

Suite 300 Barnett Bank Building 315 S. Calhoun Street
Tallahassee, Florida 32301-1837
{904) 224-8141 FAX (904) 224-5283

RECEIVED
JUN 1 6 1994

Division of Air
Resources Manapement

June 14, 1994

Mr. Howard Rhodes
Director

Division of Air Resources Management [{ E (: E l\/ E [)
Florida Department of Environmental

Protection ‘ o
Twin Towers Office Building JUN 91 -
2600 Blair Stone Road =
Tallahassee, FL 32399-2400 Bureay of

Air Regulation
Re: Section 112(g) of the Clean Air Act

Dear Howard:

Oon April 1, 1994, EPA released proposed regulations for section
112(g) of the Clean Air Act. The 112(g) regulation will establish
a framework for how state permitting agencies must handle changes
at modified, reconstructed or newly constructed major sources of
hazardous air pollutants. As proposed, this regulation would
restrict 1ndustry s ability to make the changes necessary to remain
competitive in today’s changing market. EPA’s proposed regulatlon
will also create additional burdens for DEP and local air
environmental programs.

As you know, the rule comment period closes June, 30, 1994. [ We are
hopeful that DEP will be making comments. TTH the event that you
will, we’d llke you to have the benefit of some of our thoughts on
-the- proposal They are as follows.

- The rule should allow a source to continue to conduct all
operations authorized under state permit programs or by a
Title V permit without triggering requirements applicable to
modification or reconstruction. (The proposed rule only
recognlzes permit authorizations and not other authorization
types in the state programs.) This full range of exclusions
is necessary so that states and sources can avoid reevaluating
operations which have already been considered and approved
during the permitting process.

- When an applicable MACT standard has not been established, the
rule should provide a streamlined process for making a case-
by-case MACT determination. States do not have the resources



Mr. Howard Rhodes
Page 2
June 14, 1994

to perform the intensive analysis regquired to establish case-
by-case MACT using all the procedures in the Act for
development of source category MACT standards.

- The rule should allow sources to proceed with a change without
delay if offsets are provided. More effort and innovation is
needed to streamline 112(g) offset showings in order to
develop a more effective and efficient program.

- New source MACT should not be required for portions of
facilities not actively being changed. EPA has proposed two
options for the definition of construction and reconstruction.
Congress specifically avoided imposing new source MACT even
when a process is being modified and does not even require
existing source MACT under 112(g) if a source is not being
changed. Regardless .of which option is selected, new source
MACT should not be required for portions of facilities not
actively being changed.

mgga;g,$ we encourage DEP to comment on this rule; also, we’d
s certalnly like to get a copy of such comments, if possible. -Should
you have any questions, please contact Bill Van Duyn, Bush Boake

Allen (904) 782-2180. Thank you for your consideration.

Sipgterely,

Nancy ﬁ. Stzphens

Executive Director

ns
cc: Bill van Duyn, BBA
Heather Keith, CMA




CDM CAMP DRESSER & McKEE INC,

environmental engineers, scientists, One Tampa City Center
planners, & management consuitants Suite 1750
Tampa, Florida 33602
813221-2833

June 8, 1994

Mr. Michael Hewett

Division of Air

Florida Department of Environmental Protection
2600 Blairstone Road

Tallahassee, FL 32399-2400

Re: Pasco County Waste-to-Energy Facility, Mercury Compliance Transmittal of
Sorbalit Information

Dear Mr. Hewett:

Transmitted under this cover are two articles that describe the Sorbalit reagent and test
results. Also, included is a copy of some literature describing the product.

Please let me know if you need anything else. I appreciate the assistance you have
provided thus far, thank you.

Sincerely,

CAMP DRESSER & McKEE INC.

Daniel E. Strobridge
Associate

DES:tmp

c: J. Gallagher, County Administrator
D. Bramlett, Assistant County Administrator
V. Mannella, Pasco County

C:dspasco, ep

Printed on recycled paper
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MERCURY REMOVAL STUDIES
AT A MUNICIPAL WASTE COMBUSTOR
IN MARION COUNTY, OREGON
By:

Mark Richman
Daryll Fickling

Jeffrey Hahn
Mark Richman Daryll Fickling Jeffrey Hahn
Research-Cottrell Research-Cottrell Ogden Martin Systems
Box 1500 ’ Box 1500 40 Lane Road
Somerville, NJ 08876 Somerviile, NI 08876 . Fairfield, NJ 07007

ABSTRACT

A program to study mercury removal from waste gases was completed at the Ogden Martin
Systems of Marion #1 municipal waste combustor (MWC) in Brooks, Oregon. The testing
determined the baseline mercury reduction capabilities of the existing semi-dry scrubber
without supplemental adsorbents and then compased these with the mercury removal
capabilities of several different adsorbents. Care was taken 1o control process variables so
that mercury removal influencing factors could be clearly defined. Special test methods and
procedures were used to isolate the types of mercury in the gas stream for each test in order
to 2id in the evaluation of the different adsorbents. The test results show significant mercury

reduction levels could be achieved. Finally, comparison between mercury adsorbents is
discussed.

Paper presented at the 1993 International Conference on Municipal Waste Combustion, {sponsored
by the U. S. Environmental Protection Agency and the Air and Waste Management Association),
Williamsburg, VA, March 30 to April 2, 1993. ‘ _
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INTRODUCTION

Mercury in municipal solid waste combustion flue gas streams can exist in both vapor and
solid phases. Nearly all of the solid phase mercury is normally removed by the installed air
pollution contro!l system. The large majority of mercury emissions from the stacks of
municipal waste combustors is in the vapor phase.!

Considerable success has been achieved in reducing emissions of mercury from effluent gas
streams in municipal solid waste applications utilizing activated carbon (in the presence of
HCl) in controlled concentrations as an adsorbent.? This study examines the effectiveness
of activated carbon and two other adsorbents in the removal of mercury from the gas stream
of an MWC in Brooks, Oregon.? Since the semi-dry scrubber/fabric filter removes a large
percentage of the solid phase mercury without the aid of adsorbents, the laboratory analyses
of these tests have been divided into vapor phase and solid phase (as functionally defined
by the test method as pre-filter and post-filter) to illustrate the true effectiveness of
adsorbents in controlling gaseous mercury from MSW combustors.

FACILITY DESCRIPTION

There are two R-C/Teller systems at the Marion County facility, one serving each of the two
identical 275 ton per day combustors. The mercury removal test program was conducted on
Unit #1. Figure 1 shows the general arrangement of the air quality control system including
the injection locations for the test program. Combustion gases at or above 400°F containing
particulate matter (including small quantities of solid phase mercury) and gaseous pollutants
(including among others SO;, HCJ, NO, and relatively low concentrations of vapor phase
mercury) enter the quench reactor. There they are contacted by an atomized spray of lime
slurry emitted from S spray nozzles. The quench reactor cools the flue gas to approximately
300°F and initiates the neutralization process to recover portions of acid gases. The quantity
of lime slurry delivered 1o the quench reactor will be varied based upon baghouse outlet
SO, concentration. As required by permit, a base flow of slurry to control HCl is fed to the
quench reactor, even if the outlet SO, reading is less than 10 ppm. The secondary automatic
control is based on temperature. Water is added as necessary to control quench reactor
outlet temperature at the setpoint.

The cooled and partially neutralized flue gas exits the queach reactor and travels through
the ductwork crossing the path of the dry venturi. The dry venturi serves as a feed system
for activated carbon adsorbent and the two other adsorbents tested (Adsorbent A and
Adsorbent B). The adsorbent is introduced through the dry venturi into the effluent gas
stream in a counterflow direction, For the test program, the activated carbon, Adsorbent A
and Adsorbent B were fed in metered quantities from a screw feeder to the 10-inch
diameter transport duct leading 1o the dry venturn to enhance vapor phase mercury removal.
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The mixed gas then proceeds 10 the baghouse before exhausting through the stack, The
baghouse serves as the fina) particulate collecting device as well as the fixed bed 1eactor for
the removal of acid gases. The cleaned gas of 60,000 ACFM then leaves the stack at
approximately 290°F.

Although the mercury removal test program was devised and segregated into four distinet
test phases characterized by the type or lack of adsorbent injection into the R-C/fTeller
system, it was important from the beginning to establish a set of process operating
conditions which could be run on Unit #1 throughout the entire test program. Establishment
of the process conditions was based primarily on existing "normal® operating conditions.
Plant management and operating personnel provided the majority of the input in optimizing
the settings for balanced operation and in identifying the historical cffects of varying
conditions on the system. To minimize undue influence from changing process variables, the
following parameters formed the basis of process operation during the test runs on Unit #1:

normal quantity of refuse burned, > 200 tons/day at full load

normal quantity of medical waste burned, 0-20 tons/weekday

normal steam flow, approximately 67,000 # /hr

quench reactor inlet temperature 380-450°F, normally around 420°F

quench reactor outlet setpoint at 300°F

sturry density 1.2-1.25 Baume based on plant measurement

slurry feed to all 5 nozzles

dry venturi feed duct blower discharge pressure 4° WC

adsorbent feed through the dry veaturi feed duct (when in operation)
baghouse cleaning cycle: one compartment every 45 minutes (sooner if high
AP setpoint is reached), 25 second reverse air clean period, 23 second null
period

e & ® & 5 & » 0 2

ANALYTICAL PROCEDURE

EPA Method 101A does not require a filter (which is optional and usually used when the
particulate loading is expected to be high). For this test program, a particulate collection
Gilier was used for each test at both the inlet and the outlet sampling locations. The
analytical procedure adhered to by the analytical laboratory allows for separate preparation
of the front half catch and back half catch per the EPA Method. Rather than combine them
prior 10 analysis, however, the laboratory analyzed the front half separately from the back
half, functionally separating the solid phase mercury from the vapor phase. We understand
that some residual activated carbon on the particulate filter could skew partitioning from
the vapor phase to the particulate phase.

A genera! description of the analytical procedure is as follows. The liquid in the back half
of the sampling train, which includes glassware downstream of the filter holder and the
liquid filled impingers, is placed into a container, 2ad the glassware is rinsed with 4%
potassium permanganate solution. The rinse is added to the impinger catch. If there were
residual brown deposits in the glassware, it was rinsed with a minimum amount of 8 N HCl



which was then added to the container. The contents of this container are filtered through
a Whatman 40 filter, and the filter is rinsed with 4% permanganate solution and 8 N HCL
The filtrate is diluted to a known volume with deionized water and the sample analyzed
using cold vapor atomic adsorption spectrophotometry (CYAA). The Whatman 40 filter
from the back half preparation is archived.

The sampling probe up to the filter holder (but not including the filter) is rinsed with 4%
potassium permanganate solution. The contents of this container are filiered through a
Whatman 40 filter, and the filter is rinsed with 4% potassium permanganate and 8 N HCl.
The filtrate is saved and constitutes a portion of the front balf catch. The Whatman 40 filter
from this preparation is archived.

The sample filter is placed into a container and 4% permanganate solution added. The
sample filter is transferred to a beaker and evaporated on a steam bath to 25 ml. liquid. 20
ml. of nitric acid is then added to the beaker containing the sample filter and permanganate
solution. The beaker is then covered and beated for 2 hours at 70°C. The beaker is then
cooled and the solution filtered through Whatman 40 filter paper. The Whatman 40 filter
paper is then rinsed with 4% potassium permanganate and 8 N HCl and the liquid added
to the filtrate. The Whatman filter is then archived with the other front half Whatman filter
from the probe rinse preparation. The filtrate is mixed with the filtrate from the probe wash
preparation and diluted to a known volume with deionized water. The sample is then
analyzed using CVAA. Unlike the EPA testing at Stanislaus’, these laboratory filters were
not digested -and analyzed for mercury. Incorporation of the laboratory filters in the
uncontrolled and controlled mercury values would lower the total mercury removal
efficiency.

On a daily basis, a filter blank and a solution blank are taken. The filier blank is prepared
and analyzed using the same procedure as the sample filter. The solution blank is prepared
and analyzed using the same procedure as the impinger solution. The daily blank results are
then used for correction of sample results for both of the mercury tests conducted that day.

TEST MATRIX

Four phases of mercury removal tests were successfully completed on the Ogden-Martin
Systems of Marion #1 municipal waste combustor train. Phase 1 which lasted from March
18-27, 1992 consisted of testing for removal of mercury from the R-C/Teller air quality
control system without the addition of adsorbent material. Phase 2 from March 31-April 10,
1992 characterized mercury removal using activated carbon as an adsorbent. Phase 3 testing
consisted of mercury removal tests with a Research-Cottrell activated carbon-based
proprietary product, Adsorbent A, being added to the system as the adsorbent material. The
test period for Phase 3 was May 20-28, 1992. The test period for Phase 4 was from July 14-
18, 1992, The fourth phase characterized mercury removal using Adsorbent B, another
activated carbon-based proprietary product, as an adsorbent.



Table 1 indicates program test dales, assigned test run pumbers, and test condition. For
baseline testing, no mercury adsorbent was injected.

TABLE 1, TEST MATRIX FOR MERCURY REMOVAL TEST PROGRAM

1992

DATE TEST CONDITION ~Hg RUNS
03-18 Baseline MWC-1,-3
03-19 Baseline MWC-5,-7
03-20 Baseline MWC-9,-10
03-22 Baseline MWC-13,-14
03-23 Baseline MWC-17,-18
03-24 Baseline MWC.21,-22
03-26 Baseline MWC-25,-26
03-27 Baseline MWC-29,-30
03-31 S#/hr Activated Carbon® MWC-33,-34
04-01 5# /hr Activated Carbon MWC.37,-38
04-02 S# /hr Activated Carbon MWC-41,42
04-04 S5# /he Activated Carbon MWC-45,-46
04-05 S#/hr Activated Carbon MWC-49,-50
04-06 S# fhr Activated Carbon MWC-53,-54
04-09 10# far Activated Carbon®* MWC.-57,-58
04-10 10# fhr Activated Carbon MWC-61,-62
05-20 Baseline . MWC-65,-66
05-21 Baseline MWC-69,-70 .
0s-22 Adsorbent A*** MWC-74

05-23 Adsorbent A MWC-77,-78
05-24 Adsorbent A MWC-81,-82
05-25 Adsorbent A MWC-85,-86
05-26 Adsorbent A MWC-89,-90
05-27 Adsorbent A MWC-93,-94
05.28 Adsorbent A MWC-97,-98
07-14 Baseline MWC-101,-102
07-15 Adsorbent B*** MWC-105,-106
07-16 Adsorbent B MWC-110
07-17 Adsorbent B MWC-113,-114
07-18 Adsorbent B MWC-117,-118

* Equivalent to 51 mg activated carbon/DSCM, corrected to 12% CO,
*s  Equivalent to 102 mg activated carbon/DSCM, corrected to 12% CO,
*=t  S#/hr equivalent activated carbon for all Adsorbent A and Adsorbent B tests



TEST RESULTS

Baseline Tests

The importance of the baseline tests to the mercury removal test program is in the
characterization of pollutant removal by the air quality control system uader “baseline”
process operating conditions (as defined in the facility description, but without adsorbent
injection). This would serve as a basis for comparison with improvements in mercury
removal by addition of adsorbents in later test phases.

As shown for the baseline tests in Table II, the average mercury removal efficiency of the
front half catch, which consists of solid phase mercury, is very high at 97.82%. Virtually all
the mercury existing as particulate is removed by the semi-dry scrubber/baghouse. The back
half catches, which functiopally represent vapor phase mercury, have a much broader and
generally lower range of collection efficiencies. Numerous test runs resulted in negative
cfficiencies for the vapor phase back half catch. Some sources have suggested this is due to
release of mercury vapor when particulate mercurous chloride is oxidized to clemental
mercury and chloride ions on the sampling train filter. Further study needs to be undertaken
to examine this and other potential reaction mechanisms as well as deficiencies in executing
the test method. The baseline tests averaged 20.0% vapor phase removal efficiency.

The total mercury removat efficiency averaged 37.6% for the baseline runs. Nearly 28% of
the mercury entering the air pollution control system during the baseline tests has been
identificd as front half (solid phase) catch. The highly efficient solid phase remaval by the
semi-dry scrubber/baghouse raises the total mercury capture substantially from the vapor
phase efficiency.

Activated Carbon Injection

The emphasis of Phase 2 testing (activated carbon injection) was to determine the effects
of activated carbon on mercury removal in the R-C/Teller system. Baseline tests were not
conducted during Phase 2, which began just four days after completion of the Phase 1
baseline tests. Activated carbon was fed to the air quality control system at a rate of 5 # /hr
for a period of approximately two days prior to the first Phase 2 mercury removal test runs.
A S# /hr feed rate equated 10 51 mg activated carbon/DSCM, corrected 10 12% CO,. After
completion of the 5 #/hr activated carbon runs, & 10 #/br injection rate wes used for
testing. 10 #/hr carbon feed rate equated to 102 mg activated carbon/DSCM at 12% CQ,,

Similar to the results in Phase 1, solid phase mercury removal was very high for both the
S #/hr and 10 #/hr injection rates, which averaged 99.2% and .99.7% efficiency,
respectively.

Vapor phase mercury removal emissions and corresponding removal efficiencies were greatly
improved from the baseline condition with injection of activated carbon. Average vapor
phase removal efficiency increased from approximately 20% to 75-77%. Another effect of
activated carbon injection was to reduce variability in the outlet mercury emissions.
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TABLE Il

OGDEN MARTIN - MARION COUNTY
MERCURY REMOVAL TEST PROGRAM

MERCURY REMOVAL TESTRESULTS

. Baseline '

BX HALF (#MR) BACK FRONT HALF (#HR) FRONT TOTAL (#/HR) TOTAL
TEST INLET OUT %EFF INLET OUTLET % EFF {NLET OUTLET %EFF
MWC—-1 00243 00220 947 00152 00011 §276 00395 00231 4152
MWC-3 00350 00286 1857 00103 0.0003 97.09 00453 00287 3684
MWC—5  0.0329 0.0457 “0.00 0.0096 0000t 9896 00425 00457 *0.00
MWC=7 00206 00368 *0.00 00514 00001 ©§9B%1 00811 00389 5450
MWC-9 00654 00174 7333 0.0372 0.0001 9073 01025 00175 8293
MWC—10 00332 00184 4458 00124 0.0001 9919 00456 00184 5965
MWC—13 00471 00713 *0.00 0.0281 00001 9984 00752 00713 519
MWC—-14 00697 00567 18.65 0.0085 0.0001 ga82 00783 00567 2759
MWC-17  0.1712 01049 3873 00150 0.0001 99.33 0.1862 01051 43.56
MWC-18 0.1588 00708 55.42 00282 00002 9829 01870 00709 6208
MWC—21 00209 00362 *0.00 0.0212 0.0001 9953 0.042¢ 00363 13.78
MWC—22 00325 00278 1445 0.0087 0.0001 5897 00422 00279 3389
MWC-25 00312 00359 =000 0.0226 0.0001 9956 00545 00360 3394
MWC~26 00307 00219 2866 00124 00005 9597 00431 00224 4803
MWC~-20 00266 00278 *0.00 00142 0.0001 9930 00408 Q0279 3162
MWC-30 0.1012 0.0211 7915 0.0431 0.0001 98.77 0.1443  0.0212 8534
MWC—65 0.0430 00339 2116 0.0107 00002 9843 00537 Q0341 35650
MWC—-65 0.0284 00245 1373 00141 00002 9858 00425 00247 4183
MWC-63  0.1033 0.1506 *000 00338 00044  B6SB  0.1371 04550 *0.00
MWC-70 00312 00438 *0.00 00130 0.0011 91.54 00442 00449 “0.00
MWC101 00347 00367 *0.00 0.0270 0.0001 9963 00617 00368 4036
MWC102 00337 00257 2374 0.0166 0.0001 9940 00502 00258 4861
AVG 00533 00436 1999 0.0206 00004 9782 00745 00440 87862

*Negative efficiencles, reported as 0.00

Note: Averages shown are columnar inlet, outlet and efficiency averages. Average efficlency
Is net calculated directly from infet average and outle! average.



TABLE i

OGDEN MARTIN- MARION COUNTY
MERCURY REMOVAL TEST PROGRAM

MERCURY REMOVAL TEST RESULTS

&4# /Mt Activated Carbon Injected

(51 mg Activated/DSCM, cormected to 12% CQ2)

BK HALF (#/HR) BACK FRONT HALF (#/HR)

FRONT  TOTAL (#/R)

TOTAL

TEST INLET OUT %EFF INLET OUTLET %EFF INLET OUTLEY %EFF

MWC-33 0.0272 00057 79.04 00106 0.0001 9308 00378 00057 8492
MWC-34 00328 0.0083 7470 0.006% 0.0001 9836 00390 00084 7846
MWC-37 00321 00121 6231 0.0195 0.0002 9897 0.0516 00123 76.16
MWC-38 0.0355 0.0071 8000 00160 00001 9938 00515 00072 8802
MWC-41 00336 00111 6696 0.0169 DOO03 9822 00505 00114 7743
MWGC-42 02064 00114 9448 00832 0.0007 8925 0239 00122 5593
MWC-45 00477 00114 76.10 00173 00001 9942 00651 0.0115 6233
MWC-46 0.0518 00164 68.22 0.0213 0.0001 §2.53 0.0729 00165 7T7.37
MWC—49  0.0375 00096 7447 00167 Q.0001 9947 008563, 00097 8277
MWC-50 00583 00122 7543 0.0095 00001 9895 00687 00123 82,10
MWC-53 0.1085 00120 88394 00752 0.0001 9987 0.1837 00121 8341
MWC~-54 00992 0.0132 8665 0.1687 00001 9984 02678 00134 8500
AVG 00643 00108 77.6% 0.03%4 00002 9920 01037 00111 8432
10#/hr Activated Carbon injected

(102 mg Activated Carbon/DSCM, comrected to 12% CO2)

MWC~57 0.0274 00112 59.12 00576 0.0004 99.41 0.0550 0016 87.79
MWC-58 00659 00104 B422 00230 0.00C1 9957 0.0890 00105 88.20
MWC-81 00407 00118 7101 0.1108 0.0002 9982 Q1515 00120 9208
MWC-~62 01126 00149 8677 0.0522 0.0001 9981 0.1648 00150 5090
AVG 00617 0.0121 7528 0.0634 0.0002 89.65 0.1251 00123 89.74

Note: Averages shown are columnar inlet, outlet and efficiency averages. Average efficiency
is not calculated directly from inlet averagae and outket average.



TABLE !l
OGDEN MARTIN- MARION COUNTY
MERCURY REMOVAL TEST PROGRAM
MERCURY REMOVAL TEST RESULTS

Adsorbent A Injected

BK HALF (#/HR) BACK FRONT HALF (#HR) FRONT TOTAL (#/HR) TOTAL
TEST INLET OUT %EFF INLET OUTLET %EFF INLET OUTLET XEFF
MWGC—-74 00362 00047 87.02 0.0064 00002 9688 00427 00049 8852
MWC-77 00379 00097 7441 0.0110 00002 $8.18 00488 00099 79.71
MWC—-78 00279 00097 6523 0.0066 00002 9697 00345 00100 71.04
MWC-81 00331 00036 B9.12 00068 0.0002 9706 00398 00038 0048
MWC—-82 00321 00028 9097 0.0073 00006 9178 00384 00035 9112
MWC—_85 00285 00055 8070 0.0110 00002 9818 00396 00057 85861
MWC-88 00621 00071 8857 0.0080 00002 9750 00702 00074 8946
MWC—89 0215t 00050 97.68 0.0367 00002 9946 02517 00052 9793
MWC—90 00374 00052 8610 0.0179 00003 8832 00553 00054 9024
MWC—93 00376 00022 94.15 00161 00002 9876 00537 00024 9553
MWC-84 00312 00020 9358 0.0177 00002 9887 00490 00022 9551
MWC-97 -00763 00015 98.03 00627 00002 9368 0.1389 00017 9878
MWG—98 0.0618 00028 9547 0.0330 0.0002 99.39 00947 00030 9683
AVG 00552 0.0048 B7.77 00186 00002 9777 00737 00050 £0.06
Adsorbent B Injected
"MWGC105  0.0753 00117 8446 0.027¢ 00001 964 01031 00118 8855
MWC106 02217 00410 8151 00287 00001 9965 02504 00412 8355
MWC110 00393 00078 7990 0.0184 0.0001  93.46 00577 00079 86.31
MWC113  0.0709 00107 8481 0.0156 00001 9936 00866 00107 87.54
MWC114 00766 00101 BS881 0.0400 00001 9975 01166 00101 91.34
MWGC117 00351 00085 7578 00073 00001 9863 00424 00085 7995
MWCT1B  ©0.0351 00038 89.17 0.0190 00001 9947 00540 00039 852.78
AVG 00791 00134 8322 00224 0.000% 9942 0.1015 00134 87.16

Note: Averages shown are columnar inlet, outlet and eficiency averages. Average efficlency
is nol cakulated directly from Inlet average and outlet average.



An average vapor phase removal efficiency of 75.3%% far the 10 # /hr activated carbon runs
as well as average outlet emissions in the same range as the S # /hr injection runs indicate
that the higher feed rates of activated carbon (o the system through the dry venturi did not
improve the vapor phase removal efficiency. It appears that there was an incremental
increase in tota! efficiency for the 10 #/hr activated carbon injection over the S #/hr
injection (respectively, 89.7% efficiency compared to 84.3%). This is due to the highly
officient relatively larger, avcrage solid phase inlet catch during the 10 #/hr injection
(50.7% solids as a percent of total mercury species) compared to the average of the 5 # [hs
injections (38.0% solids as a percent of total mercury).

Injection of Adsorbents A and B

Two series of tests were run each with injection of a different activated carbon-based
adsorbent. These adsorbents (designated A and B) which contained other materials in
addition to activated carbon, were injected at overall larger mass rates. The active
constituents (activated carbon) which directly affected mercury removal accounted for 5
# /hr feed rate.

Vapor and total mercury removal emissions and corresponding removal efficiencies were
improved from the baseline condition with injection of Adsorbents A and B. There was also
an improvement in vapor phase mercury removal efficiency with Adsorbents A and B as
compared 10 5 #/hr activated carbon (respectively, 87.8 and 83.2% removal versus 77.6%
removal). Adsorbent B vapor phase emission rates were very close 1o the activated carbon

injection emission rates, Total mercury removal efficiencies for the Adsorbent A and B tests - |
were higher than for the § #/hr activated carbon runs (90.1 and 87.9% versus 84.3%,

respectively), but were essentially equivalent when activated carbon was fed at 10 #/hr (90.1
and 87.2% versus 89.7%, respectively).

Metric Units

Mercury results are commonly reported in metric units. Table I presents inlet and outlet
total mercury concentrations in mg/DSCM at 12% CO,;. The average efficiencies are
approximately the same as those calculated from the mass pollutant rates in Table 1.




TABLE 1l
OGDEN MARTIN— MARION COUNTY
MERCURY REMOVAL TEST PROGRAM
MEACURY REMOVAL TEST RESULTS

Mercury concentrations are mg/DSCM @ 12% CO2

Baselina
INLET OUTLET TOTAL
TEST TOTAL TOTAL %EFF
MWC-—1 0.4277 0.2516 4117
MWC-3 0.4841 0.3106 35.84
MWC -5 0.5145 0.4991 299
MWC -7 0.7407 0.3787 4887
MWC -9 1.0801 0.1808 83.26
MWC - 10 0.4898 0.1926 60.68
MWC - 13 08121 0.6534 19.54
MWC-14 0.8577 0.5982 30.26
MWC 17 1.7905 1.1685 34.74
MWC-18 - 19662 0.8071 58.95
MWC-21 0.4361 0.3691 1536
MWC — 22 0.4230 0.3057 27.73
MWC - 25 0.5633 0.4186 25.69
MWC - 26 0.4459 0.2372 46.92
MWC-29 0.4408 0.2805 36.37
MWC - 30 1.4921 0.2310 84.52
MWC -85 05333 0.3739 29.89
MWC —66 0.3950 0.2552 35.39
MWC-69 1.3082 1.7569 0.00
MWC--70 0.4534 0.4967 0.00
MWC- 101 07128 0.4506 86.78
MWC- 102 0.5425 0.2764 48.68
AVG 06947 0.3756 3591

Note: Averages shown are calumnar infet, outlet and eficlency averages.
Average efficiency is not directly cakulated from average intet and
average oullet.




TABLE il
OGDEN MARTIN— MARION COUNTY
MERCURY REMOVAL TEST PROGRAM
MERCURY REMOVAL TESTRESULTS
Mercury concentrations are mg/DSCM @ 12% CO2

§ #/v Activated Carbon Injecied
{51 mg Activated Carbon/OCSM, cormecied to 12% CO2)

INLET OUTLET TOTAL
TEST TOTAL TOTAL XKEFF
MWC-233 04243 0.0564 86.71
MWC - 34 0.4033 0.0810 79.92
MWC-37 05519 0.1259 77.18
MWC-38 0.4848 0.0681 86.03
MWC-41 0.5013 0.1101 78.04
MWC - 42 28537 0.1315 95.39
MWC~45 0.7414 0.1402 81.09
MWC— 48 0.7850 0.1859 76.32
MWC~49 06210 0.1185 80.92
MWC-50 06973 0.1342 8075
MWC-53 5.8876 0.1140 93 86
MWC-54 25478 0.1471 9423
AVG 1.0424 0.1178 8421

10 #/hr Activaled Carbon Injected
(102 mg Activated Carbon/DSCM, caorrected to 12% CO2)

MWC-57 10127 0.1300 87.16
MWC-58 0.9676 0.1081 88.83
MWC-61 1.6252 0.1269 02.19
MWC-52 17619 0.1541 91.25
AVG 1.3419 0.1298 83.86

Note: Averages shown are columnar inlel, outlet and efficiency averages,
Average efficiency Is not directly calculated from average infet and
average outlet.




TABLE W
OGDEN MARTIN- MARION COUNTY
MERCURY REMOVAL TEST PROGRAM
MERCURY REMOYAL TEST RESULTS
Mercusy concentrations are mg/DSCM @ 12% CO2

Adsorberd A Injected

INLET OUTLET TOTAL
TESY TOTAL TOTAL %EFF
MWC-74 0.4052 0.0504 B7.58
MWC-77 0.4807 0.1002 79.16
MWC-28 0.3305 0.1023 £9.05
MwWC-81 0.3921 0.0382 80.26
MWC-82 0.3621 0.0384 89.40
MWC-85 0.3922 0.0582 85.18
MWC-86 0.7145 0.0875 87.75
MwWC-89 27028 0.0572 87.88
MWC-90 0.5492 0.0545 90,08
MWC-93 05287 0.0267 94.96
MWC-—-94 - 04708 0.0239 84,92
MWC-97 13618 0.0165 98.79
MWC-98 0.9360 0.0318 96.60
AVG 0.7406 0.0528 89.35
Adsorbent B injected
MWGC - 105 1.2462 0.1305 £9.53
MWC - 106 ‘ 2.6951 04604 82.92
MWC 110 06148 10.0825 8558
MWC-113 09345 0.0980 89.51
MWC-114 0.1166 ' 0.0101 91.34
MWC- 117 0.5080 0.0972 80.87
MWC-118 05531 0.0384 0313
AVG 0.9535 : 0.1310 87.70

Note: Averages shown are columnar inlet, outiet and efficiency averages.
Average efficiency Is not directly cakulated from average inlet and
average outlel.



CONCLUSIONS

The following conclusions are supported by the test results in Table i

1. The removal efficiency of total mercury species by a semi-dry scrubber and
baghouse system increases substantially with the addition of activated carbon,
Adsorbent A, or Adsorbent B, This enhancement is attributable to an increase
in the vapor phase reduction.

2. Solid phase mercury removal efficiency is very high (average range of 97.8 to
99.7%) both with and without injection of adsorbents. This supports the
premise that remaval of solid phase mercury from the gas stream, as with
other particulate, is a function of the capability of the semi-dry
scrubber/baghouse.

3. Injection of either activated carbon, Adsorbent A or Adsorbent B into the air
quality control system between the quench reactor and baghouse substantially
increases removal of vapor phase mercury from the gas stream. This
consistent result is not surprising due to the presence of activated carbon in
both Adsorbent A and B.
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April 29, 1994 Reply to:
Licata Energy
345 Concord Rd.
Yonkers, NY 10710-1848

Mr. Vince Mannella

Pasco County Resource Recovery Facility
14230 Hays Road

Spring Hill, Fl 34610

Dear Vince:

As an owner of a Municipal Waste Combustor (MWC) you have a vested interest in controlling
acid gases and air toxic emissions from your facility. My client, Dravo Lime, has a cost
effective and proven emission control technology for these emissions. Dravo Lime has just
completed an exclusive license agreement with Marker Umwelttechnik of Germany to
manufacture and market Sorbalit®, a new technology for the U.S. market. We are very excited
about this technology for it addresses the removal of mercury and dioxin that will meet the
existing and anticipated new EPA standards.

Sorbalit is a patented air pollution control system that reduces eco-toxic pollutants such as
volatile heavy metals (mercury), organics (dioxin and PCBs), and acid gases (SO2 and HCI).
The Sorbalit process produces a special sorbent comprised of a combination of lime, activated
carbon and other proprietary sulfur components. This unique lime-based product will reduce
several pollutants in a single application and, in most cases, without replacing or adding
significantly to a plant’s existing air pollution control equipment. The primary markets for
Sorbalit are: waste-to-energy facilities; medical waste and hazardous waste incinerators; wood
and coal fired boilers; and metal and glass smelting plants. Sorbalit applications for air pollution
control systems are dry sorption, conditioned dry sorption, spray sorption, and wet scrubbing.

Sorbalit is currently being used in 25 fully operational projects in Germany and other European
countries. Facility operators in Europe and the U.S. have obtained mercury reductions in the
range of 70% to 99.9%, and dioxin reductions that exceed 90%. Test data has demonstrated
that Sorbalit can meet the US EPA emission standards for acid gases for both coal and municipal
waste fired boilers.

3600 One Oliver Plaza
Pittsburgh, PA 15222-2682
Phone: 412-566-5500

FAX: 412-566-5551

A Subssictiery of Drave Corporstion



Sorbalit is a technology not a product. The sorbent is custom blended for each client and source
of emissions. Applications of Sorbalit range in carbon concentrations from 3 to 65% and it can
be made with either hydrated lime or quick lime. In addition, we use special types of carbon
based on the source of the mercury emissions. The amount of lime used is dictated by the
amount of acid gases that need to be removed. The sulfur compounds enables the carbon to
capture more of the vapor phase mercury. The actual adsorption capacity of Sorbalit for
mercury is affected by:

® Gas temperature ® Acid content of the flue gas

® Flue gas moisture e Concentration of organics such as dioxin
® Inlet concentration of mercury ® Type of carbon used and surface area

® Species of mercury ® Contact time

Dravo Lime is the leading producer of lime-based sorbents for air pollution control systems in
the USA. They provide a complete service for their clients and have extensive research and
development capabilities. The array of technical services provided include process design and/or

evaluation, sample analyses, system start-up services and optimization. '

Please find enclosed a Sorbalit brochure, a paper we recently presented, and other pertinent
information for your review. Additional information can be obtained from either Lewis Benson
at (502) 426-8355 or my office at (914) 779-3451. We look forward to the opportunity of
working with you and possibly providing this new air pollution control system to your facility.
We would be pleased to meet with you to make a technical presentation on Sorbalit at your
earliest convenience.

Very truly yours,

T

Anthony Licata
Technical Advisor

Enc.(s)
cC: L. Benson

M. Babu
R. Roden
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The Mirker Umweittacknik
team, sach momber 3 speciallsl In
fina-gat purification.

——

3 years ago our team inaugurated
our first development program for
proprietary lime products used in
fhue-gas purification of power
plants and incineralors, Extensive
tests allowed us to constanty
improve the performance of our
special lime products resufting in
Saerbalit® modified calcium hydro-
xide, 2 unique product patented.*

*) patents pending

Technical Informatian

Mirker Sorbat® is produced with
uHra-modern equipment by a pro-
cass ol dry-siaking fine, primary-
ground, softburned caleium lime
together with acditives to mprove
flue-gas cleaning.

Mirker Sorbalil* is highly effective
against eco-toxic pollutants such
as mercury, volatie heavy metals,

dioxins, furans, polyaromatic
hydrocarbons and chiorinated
hydrocarbons. The rates of mercu-
ry reduction range from 70 to
99.9 % (Higher amounts of Sorba-
I#* can result in aimost zero
emigsion}. In the case ol digxins
and furans, the rales of removal
exceed 90 %.

Composition

Mirker Sorbalit® is composed of
Marker calcium hydroxide and
aoditives comprising organic and/
of inorganic constituents, selection

depends on the loxic substances 1o
be removed.

Technological parameters

Ca (OH), - content in cabcium hydrg-
xide ca. 93 percent in weight %.
BET surface in calcium hydroxide
> 20sqm/g

Settled apparent density <0,39 kg/|
Activated hydrate surtace asa
resuit of additives.

Sorballi* will always reduce toxic
emissions significantly, indepen-
dent of an application, a certain
process concept or air volume,




Micker-Sorbalit® subject b9 con-
stant quality control in the Mirker
laboratories.

Each singie stap of our process is
monitorsd and H necessary cor-
racled from our ceniral (compute-
rized) cootrel station.

Our atea! state-of-the-art produc-
tiea equipment guaranloes che-
micat and physical properties bor
wach of ow snd-praducts.

Reasans tar Using

Flue-gas purification has undergo-
ne radical progress in the courss ol
the past twenly years or 50.
Foliowing the brilliant success
obtained in the initial phase, the
focus of attention now turned to
organic polutants above ail dioxins
and furans as well as heavy metals
£.4. Mercwry.

Severe problems develop particu-

larty in tonnection with dioxin
reduction from incinerators. The
conventional method of combining
numerous units has simply not
produced any results.

As a consequence an improved
method promises the utilization of
maodified adsorbents.

Here, Sorbaiit* serves to reduce
volatile organic and inorganic sub-
stances. The combination of pulve-
rized caicium hydroxide, acting as
a basic matenial, with special sub-
stances caters for a wide variety of

ditferent apphications with the am
to solve specific problems.

The modification of 2dsorbents
was not aimed at the removal per-
formance of acid constituents in
the flue-gas currents but rather at
reducing eco-toxic poltutants e.g.

O volatile heavy melals, mercury.
cadmium, thallium, selenium
and arsenic

O chiorinated dibenzodioxins and
dibenzofurans {called dioxins
and furans)

Q chiornated hydrocarbons dith-
cult to volatize, &.¢. Rexachiorg-
benzene and hexachlorcyclohex-
ane

© polychiorobiphenyts [abbrewva-
ted PCB)

O polyaromatic hydrocarbons
{abbreviated PAX)

Becausa of the importance 1o redu-
ce emission of Orgamic substances
- particularty those considered 10
be hazardous - the interest locu-
sed on 2 simple control system
responsive 10 a wide range of toxic
pollutants. Sorbalit® offers a
system favored Dy inexpensive
modification to address changing
conditions in the controi of eco-
toxic substances.

Calcium hydroxide proved 1o be an
ideal carrier for specific substances
which as additives have a reduction
o destructive effect on numerous
substances specified above.

i is proven that Sorbalit® Shows
superior performance in a variety
of ditferent applications, inciuding
flue-gas purification, several of
which have already been accom-
plished as described previously.




Chasging crane for solid wasts

i
:

Dry Sorption

Injecting dry Sorbailt® into the flue-
0as ahead of 3 fadric filter at inlet
gas temperature of 240° C.

Conditioned Dry Sorpting

Injecting dry Sorhalit® into the flue-
gas after the evaporation cooler
ahead of a fabyic filter at a flue-gas
temperature of 145° C.

Spray Sorpiiloq
Injecting a Sarballt* suspension
inside a spray dryer followed by 2
fabric filler at inlst gas temperature
ol 165°C.

Wol Scrubbor with Dry Sorption
Injection of Sorballt® into the flye-
Gas between a wet scrubber ang
Pee-heater into a fabric filter at intet
temperatures of 100°C,

Numeraus Applications

Sorbalit® can be employed for flue-
gas purification in connection with
the foliowing incinerator systems:

O Municipal incineraling plants,

Q Wood drying kilns especially for
the reduction of water insolubia
ferpentines after wal scrubber

hazardous waste, sewage sludge | O Chemical industry

and medical waste incinerators © Surtace treatment piants in the
C industrial coal-tired bollers metal coating industry.

O Power plants

O Combustion systems of giass

furraces and in the ceramic

industry.

ry soplas

—

$  prmary ar system
10 secondary ar System
11 boser

12 siag dscharge

13 My ash conveyor

14 reactor

15 fabe hiter

18 Mug gas fan

17 slack

18 recwcuiation sio

14 Sorbaw* o

20 cusposal siovage by

B recirculation silo
W dispasal storage bin
B sorbalit silo

A fabric fitter

& reactor

B stack

A mixng tank

@ cooler

@ reheating

. Scrubber
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Wasle-to-energy plant
GIA Geiselbuliach/Munich

Cagacity 3 x 144 tpd
Gas volume 3x 35000 Nm’/h

Stoker

Flue-gas purification/Ory sorption
Q Injection of Sorbalk®

O Reactor

Q Fabric filter

Q Recirculation system

Flue-gas temperature
205°C-2200C
Quantity of Soshalit®
25kg/t of garbage

Outlet omistion rate

S0, - 70 mg/Nm’

HCl - 22 mg/Nm’

Hg - <005 mg/Nm’
Dioxin/Furan - 0,019 ng TEQ/Nm®

Top reaults in differant plants

Hazardous wasle incinerator
Schéneiche/Beriin

Capacity 55 ipd
Qas volume 31000 Nm*/h

Rotary kil

Flue-gas purification/ Conditiened
dry sorption

O Injection of Sorbalit®

O Reactor

O Fabric fitter

O Recirculation system

Flus-gas temperatura 140° C
Quantity of Sorbalit*
12 kgt of garbage

Outiet emission rate
50, - 20 mg/Nm’
HCl - 9 mg/Nm®
Hg - 0,02 mg/Nm*
Oioxin/Furan ~ 0,03 ng TEQ/Nm®

Wasie-lo-snergy piant
Wirzburg

Capacity 21 300 tpd
Gas yoluma 2 x 70000 Mm'/h

Stoker

Flue-gas purification/Dry sorption
O Injection of Sarhatit*

© Reactor

O Fabwic fitter

Fiue-gas temperature
210°C-240°C
Quantity of Sorbalit*
25kgit of garbage

Outlel emission rais

50, - Img/Nm’

HCt - 5 mg/Nm’

Hg - 0037 mg/Nm’
Dioxin/Furan - 0,03 ng TEQ/Nm*

Hazardous waste incinerater
G368 Schweinturt

60 tpd
Gas volume 28 000 NY’/h

Stoker

Flue-gas purification/Spray dryer
system

O Slyrry mixing station

Q Spray dryer

Q Fabnc filter

" Flug-gas temperature 165° ¢

Quantity of Sorbalit®
12%g/1 of garbage

Outlet emission rate
S0, - 4Amg/Nm’
HCl - 4 mg/Nm’
Hg - 0,04 mg/Nm*
Dioxin/ Furan — 0,06 ng TEQ/Nm’



Major Sortralit” featuzes

© Suttabla ter virtuslly unlimited
use jn dry injection and spray
dryss systems

O Low intial capital investment

© Simple process procedurs

| © For targeted source smission

limits, speciai Sorbalil® types
are available

and your plast personnel during
introduction 20d application of
our Sorbalit® process. Pleate con-
tact us.

Marker Dmwelttochnik GmbH
P.0. Box 20

Oskar-Marker-Str. 24
D-86655 Harburg/Schwaben
Germany

Tel. 43-9003-83 07 or 8255

Telefax 49-0003-8303
Telex 51851

'™ Marke!

Umwelttechn
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1. Introduction

Dissatisfaction with the existing state of technology is at the
root of technical progress — and dissatisfaction with the
emission situation at waste incineration plants is widespread
indeed. This dissatisfaction is not only expressed in public
opinion; the engineers running incineration plants are just as
dissatisfied.

What are the main reasons for their dissatisfaction?

- The high emissions of mercury (this being the index

-

element for toxic heavy metals)

- The high emissions of dioxins and furans (these being
the index compounds for toxic organic compounds).

The above-mentioned dissatisfaction has had several results. On
the one hand, administrations all over the world have sought to
reduce authorized emission rates by regulations (to take the
German example, by the 17th Federal Regulation on Immission
Protection) (1). On the other hand, processes have been de-
veloped to meet these requirements.

In this paper a process is presented that has already stood its
test in Europe.

Basically, the process consists of two components:

1. a specially developed agent characterized by high adsorption

material focussed on the toxic elements;
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2. a reaction unit in the flue-gases of any incineration
plant (that is, not a waste incineration plant only) en-
suring a vortexing of the mixture of the adsorbing agent
with the flue-gas, plus the separation of the adsorbing

agent in a fabric filter.

The aim of this paper is not the discussion of theoretical
background problems, but the presentation of results based on
practical experience. The adsorbing agent will be briefly des-
cribed and results concerning various types of flue-gas purifi-
cation systems will be presented. '

2. The Sorbalit System (2) =

Patents for\the sorbalitR System are pending (3). The Sorba-
lit agent is produced by mixing calcium hydroxide with '
surface-activated substances like activated carbon or lignite
coke as well as other components in a special process. In this
way a homogeneous powder is obtained that will not dissociate
when used later, either. It is particularly important to avoid
flotation or separation of the substances added to hyrated
lime. In order to maintain product uniformity and effective le-
vels of air peollution contreol, the components must stay in

suspension.

The purification unit consists in its simplest form of an
flue-gas pipe inte which dosed Sorbalit is injected plus a fa-

bric filter down-line.

This simple solution has the special advantage that it can be
easily integrated into existing plants without have to expend

significant capital for new equipment.
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The following chapter deals with the Sorbalit solutions for the
flue-gas treatments usually employed at waste incineration
plants. It will also demonstrate the improvement in emission

values.

3. Areas of Application

3.1 Dry sorption process
Waste-to-energy station Wilrzburg

The waste-~to-energy station at Wirzbuxg possesses two lines for
incinerating municipal waste, each with a capacity of

12.5 Mg/h. The temperature of the flue-gas down~-line of thé:
boiler is reduced to a range of 180 to 200 °C by means of water
cooling (4). | '

The hydrated lime used to be mixed with the flue-gas in a fol-

lowing fluidized bed reactor to reduce the emission of acid ga-
ses. The fluidized bed reactor also acts as a preliminary fil-

ter before the flue-gas gases are purified in a fabric filter,

in accordance with the state of the art.

In the spring of 1989, tests were carried out with Sorbalit on-
ly by switching from hydrated lime to Sorbalit.

The dioxin and furan emissions were reduced from 9 - 10 ng
TEQ/Nm3 to 0.02 - 0.06 ng TEQ/Nm® (Figure 1). Sorbalit also
displayed its effectiveness in reducing mercury emissions (Fi-
gure 2).
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As can be seen from Figure 2, the use of Sorbalit reduces the
emission of mercury to a level below the German limit of

50 ug/Nm3. What is remarkable is the fact that this result was
achieved without any modification of the plant confi-
guration (5). '

3.2 Conditioned dry sorption process
Hazardous waste incineration plant Schéneiche/Berlin

The hazardous waste incineration plant at Schdneiche in the
former GDR is designed for a waste capacity of 2.3 Mg/h. The
flue-gases down-line of the boiler are cooled to a-temperature
of 140 °C by the addition of water. The gas volume rate is then
31000 Nm3/h. Prior to the use of Sorbalit, standard hydrated
lime was employed as the adsorbing agent.

The operator of the plant decided to use Sorbalit, as this was
the only way in which the approved limits for mercury could be
complied with. ' '

The tests were accompanied by measurements carried out by the
Berlin Technical Control Association (TUV) (6).

An overall summary of the most important results of the measu-
ring work has been drawn up by Jungmann, Zirich (7).

Mercury measurements were carried out on the purified gas in
January, 1990. The measurements are shown in Figure 3.
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Theses figures represent values well below the maximum limit
for mercury in purified gas as stipulated in the 17th Federal
Pollution Control Directive (17.BImSchV). Since this time, over
80 measurements have been carried out, each revealing barely
detectable concentration levels.

It should be pointed out in particular that the operational
tests with substantially lower levels of lignite coke content
in the Sorbalit produced considerably better results than the
laboratory experiments. o

Figure 4 shows the respective levels of dioxin content in the
untreated and in the purified gas. The level of dioxin con-

centration was in some cases even undetectable. The control

levels fluctuate from 95.6 to 99,99 %.

The level of polychlorinated biphenyls in the untreated and in
the purified gas was also measured. The values measured are
shown in Table 1. The level of PCB content in the untreated gas
was 130 ng/Nm3, in the purified gas the various types of PCBs
were no longer detectable (8).

.

PCB type Content {evel Content leovel
In UW inpuified
oas NQ/NN o3

Monochlorob pheny | s <1 < 1
Dichiorobiphenyls <1 <]
Trichlorohiphenyls 10 <2
Tetrachlorcbiphenyls 18 <3
Pontachlorobiphenyls 30 <3
Hexachlorob Iphecyls a3 < 2
Heptachiorob | phecry s 34 <2
Octachlorcbiphanyls 30 < |
Nonachlorobipheny s 24 < |
Dacachilorobipheny s 14 <1
Total PCBs 130

Teble 1: PCB-Reduction: SYA Schdmalche
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The excellent rate of separation for the polychlorinated bi-
phenyls also justifies the assumption that additional heavy
superchlorinated compounds such as hexachlorobenzene and
hexachlorocyclohexane can be removed from the flue-gas flow.
The separation rates for the polyaromatic hydrocarbons cannot
be established until the relevant measurements are available.
A high level of separation is expected, however (9).

It should in particular be emphasized again that these out-
standing levels for the purified gases were:attained without
any moedifications to the plant or modification to the flue-

gas purification system. |

The viability of the concept of improving flue-gas purification
via the use of modified calcium hydroxide is thus confirmed
The flue-gas gas purification system at the Schdneiche hazax-
dous waste incineration plant has been operating with Sorbalit
since December, 1989. About 50 dioxin measurxrements have been
taken since; at no time the limits have been exceeded.

3.3 Spray dryer system:
Hazardous waste incineration plant Schweinfurt

At the hazardous waste incineration plant Schweinfurt 2.5 Mg/h
of hazardous waste are incinerated. The gas volume rate is
28000 Nm3/h. The plant consists of a lime slurry preparation
station with the spray dryer and a fabric filter down-line.
Instead of the lime slurry traditionally used a Sorbalit
suspension was employed, with no further modifications to the

plant being necessary (10).
The results are shown in Figure 5 for dioxins and in Figure 6

for mercury.

What appears remarkable is the fact that on account of the con-
vincing results the test run was immediately followed by con-

tinuous operation.
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3.4 "Police filter" down-line
Low temperature incineration plant KWU Siemens, Ulnm

This plant constitutes a pilot project having a flue-gas volume
rate of 13000 Nm3/h only. The flue-gas purification system con-
sists of an ESP, a spray dryer, a cyclone and a wet scrub-

ber.

This configquration makes it possible to separate the acid com-
ponents and the heavy metals, but not the organic pollutants.
For that reason, a Sorbalit stage was added down-line as a
"police filter" consisting of a Sorbalit dosage device and.a
fabric filter. The separation rates are shown in the Figures
7 - 10. The measurement results for mercury demonstrate that
even extremely high concentrations of mercury can be mastered
through this two-stage system. The Sorbalit stage acts as an
additional safequard against excessive concentrations in wet
scrubbing - that is why the term "police filter" was intro-
duced (11).

It was with this process in mind that the municipal waste inci-
neration plant Bonn (18 Mg/h, 90000 Nm3/h) waé planned and
built, and that the existing municipal waste incineration plant
Zirndoxrf (8 Mg/h, 80000 Nm3/h) was modified.

11
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4., Safety aspects

The use of combustible substances like activated carbon, even
though in small quantities only, requires consideration with
regard to the risk of fire and explosion (12).

No problems relating to the combustibility of Sorbalit are
known with regard to the operation of flue-gas gas purification
plants whose temperatures are reliably maintained in the range
of 140 °c.

Problems are to be expected at temperatures above 200 °c, how-~
ever, unless precautionary measures are taken.

overheating may occur at two points in the plants under unfa-
vourable conditions, in each case involving used, and not fresh
Sorbalit:

- discharge from the fabric filter
- discharge from the silo for used Sorbalit
("used lime silo").

These problems can be solved via relatively simple measures:
any blocking in the discharge of used Sorbalit must be avoided.
Blocking during discharge of the hot used Sorbalit from the fa-
bric filter chamber can be detected via level indicators. Tenm-
perature indicators have to be installed as well. In the event
of a blocking actually occurring the chamber can be rendered
inert by nitrogen (13).

Overheating in the silo is similarly prevented by carrying out
discharge operations under nitrogen and ensuring that no inlet

of air is possible.

14
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‘These measures have proven highly successful and are the only
additional measures recommendable in the use of Sorbalit.

5. Summary and Outlcok

The objective of the development concept for Sorbalit was to
modify the calcium hydroxide previously employed at waste
incineration plants in such a manner as to make it suitable as
a carrier for absorption materials and in this way to minimize
the emissions of ecotoxic substances. This paper has described
and presented the initial results.

When Sorbalit is employed, emission values of

- < 0.05 mg Hg/Nm3 for mercury

- < 0.1 ng TEQ/Nm3 for dioxins and furans
- below the detectable limit for PCBs

- below the limit emission for PAHC

are reliably attained.

The use of Sorbalit in waste incineration processes furthermore
entails considerable advantages with regard to the process
engineering involved. Tried and tested facilities which are al-
ready available, from the supply silo through conveyance and
dosing facilities to the mixing lines, filters and checking fa-
cilities, all remain in use.

The use of fabric filters is particularly effective. Residual

dust levels of < 10 mg/Nm3 can be attained, and values of
1 mg/Nm3 are quite realistic (14).

15



This good separating capacity is also of
gard to the use of Sorbalit, as it means
the separated pollutants are attached is

The flow-treatment process, that is, the

92~41.09
importance with re-
that Sorbalit to which

not enitted,

injection of Sorbalit

into the flue-gas flow, followed by vortexing of the flow and
subsequent separation on the fabric filter, can be installed as
a "Sorbalit stage"™ down-line of any incineration plant (15).

This is therefore a universally applicable process. Conse-
quently, humerous areas of application are envisaged for Sorba-
1it in the field of flue-gas purification, some of which have

already been put into practice.

-~

The Sorbalit stage for separating volatile inorganic and orga-
nic substances can be integrated into the flue-gas purification

systems of the most diverse processes:

- waste incineration plants and sewage sludge

incineration plants
- large-scale furnaces
- power stations

- furnaces in the glass-manufacturing and ceramic

industries
- wood-drying plants
- steelmills

- aluminium melting plants

Some results are shown in Table 2.

16
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Outlet Emissions
Noma of tha plent Marauy Dloxin

poNT NQTEQ/NT
Vaste to enargy statlon Gelselbulisch 23 0,019
Vagte {ncenaratos Berl in-Ruhleben 40 0,06
Vaste to energy statlon Wrzbug 7 0,03
Hazardous woste Inceneration plent Schanelds 20 0,03
Hazordous waste [rcenaration plant Schwelnfut 40 0,06
Vasta Incenecation plant Marktobecrrndorf 27 0,06
Vaste Inceneration plant Zirmdor? : < 50 0,08
Low tenperstue Incenaration plant Ulm/Wiebl Ingen 18 0,017
Low temperatire incereration plent Buapod < 50 0,09
Aluniniun work Stockech ‘ 0.013
Cromtory DOsseldoet 0,03
Copper mesiting plant Hetburg 23 0,06
Table 2: Use of Sorballt

Results of meesurement of Meroury end Dloxin

Reports have been completed on test measurements for six
plants not referenced in this report and will be published
shortly.

Actual test results from four additional plants will be
available in the next few weeks.

The use of Sorbalit is therefore only in its beginnings. The

modification of calcium hydroxide has opened up totally new
areas of application for lime in the field of high technology.

17
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Waste incinerator plant Berlin-Ruhleben

Capacity 7 x 7 t/h
Gas volume 7 x 35 000 Nm3/h
Incinerator Stoker

Flue-gas purification

Flue-gas temperatur
(before fabric filter)

Quantity of SORBALIT

Emission ratae

Dioxon/Furan - 0,06 ng TEQ/Nm

Conditioned dry sorption
-Dosing of SORBALIT

-Reactor

—-Fabric filter

165 ° ¢

12 kg / t of garbage

so, - 4 mg/Nm>
3
HC1 - 4 mg/Nm
3
Hg - 0,04 mg/Nm
3



Waste incineration plant Marktoberndorf

Capacity 3 t/h

Gas volume 18 000 Nm3/h
Incinerator Stoker

Fluae-gas purification -Dosing of SORBALIT

-Fabric filter

-Wet scrubber

Flue-gas temperatur 160 ° ¢
(before fabric filter)
Quantity of SORBALIT 15 kg / t of garbage
Emission rate S0, - 62 mg/Nm3
HCl - 6 mg/Nm>
3
Hg - 0,027 mg/Nm

Dioxon/Furan - 0,0§ ng TEQ/Nm3



Hazardous wasta

Schweinfurt

Capacity

Gas volume

Incinarator

Flue-gas purification

Flue-gas temperatur
(before fabric filter)

Quantity of SORBALIT

incineration plant

2,5 t/h

28 000 NmS/h

Stoker
Spray dryer
-Slorry mixing station
-Spray dryer

~Fabric Filter

165 ° ¢

12 kg / t of garbage

Emission rate 502- - 4_mg/Nm3
3

HC1 - 4 mg/Nm

3

Hg - 0,04 mg/Nm

Dioxon/Furan - 0,06 ng TEQ/Nm3

So

bali

-



Waste incineration plant Zirndorf IR
. ‘f¥bm11w,

Sorbalit’

Capacity 2 x4 t/h
Gas volume 2 x 40 000 Nm3/h
Incinerator Stoker
Flue-gas purification system -ESP

-Wet scrubber
-Dosing of SORBALIT

-Fabric filter

Flue-gas temperature 110
(before fabric filter)

Quantity of SORBALIT

2 kg / t of garbage

Emissgsion rate 802 - 50 mg/Nm3
HC1 - 10 mg/Nm3

Hg - <0,05 mg/Nm3

Dioxon/Furan - 0,1 ng TEQ/Nm3



Waste to energy station Bonn

Capacity
Gas volume 3 x

Incinerator

Plue-gas purification

Flue-gas temperatur
(before fabric filter)

Quantity of SORBALIT

Emission rate
(guaranteed max.rate)

I x6e t/h
3
30 000 Nm™ /h
Stoker
-Spray dryer

-ESP

-Wet scrubber

-Dosing of SORBALIT

-Fabric filter

110 © ¢

2 kg / t of garbage

50, - 30 mg/Nm>
3
HC1 - 10 mg/Nm
3
Hg - < 0,05 mg/Nm



Low temperatre incineration plant

KWU-SIEMENS Ulm-Bieblingen

Capacity 0,25
Gas volume 13 000
Incinerator Rotary kiln

Flue-gas purification system

Flue-gas temperature 110
{before fabric filter)
Quantity of SORBALIT 2
Emission rate 502
HC1
Hg
Dioxon/Furan

t/h (Pilot plant)

Nm3/h

- ESP

-Spray dryer
-Cyclon

-Wet scrubber

-Fabric filter

kg / t of garbage

- 45 mg/Nm3

- 10 mg/Nm3

- 0,018 mg/Nm3

- 0,017 ng TEQ/Nm>



Low temperatur incineration plant Burgau

Capacity 2 x 3,5 t/h

Gas volume 2 x 18 000 Nm3/h
Incinerator Rotary kiln
Flue-gas purification system ~Cyclon

-Dosing of SORBALIT

-Fabric filter

0

Flue-gas temperatur 130 C
(before fabric filter)
Quantity of SORBALIT 12 kg / t of garbage
Emission rate 802 - 17 mg/Nm3
3
HCl - 2 mg/Nm
3
Hg - < 0,05 mg/Nm

Dioxon/Furan - 0,09 ng TEQ/Nm3



- Wasta to energy station GSB Geiselbullach

orbai

Capacity 3 X6 t/h
Gas voluma 3 x 35 000 Nm>/h
Incinerator Stoker
Flue~gas purification Dry sorption

-Dosing of SORBALIT
-Reactor
-Fabric filter

-Recirculation system

o

Flue-gas temperatur 205-220 C
(before fabric filter)
Quantity of SORBALIT 25 kg / t of garbage
Emission rate 502 - 70 mq/Nm3
HC1 - 22 mg/Nm3
3
Hg - < 0,05 mg/Nm

Dioxon/Furan - 0,019 ng TEQ/Nm3



Hazardous waste incineration plant

Schoneiche

Capacity
Gas volume
Incinerator

Flue~gas purification

Flue-gas temperatur
(before fabric filter)

Quantity of SORBALIT

Emission rate

Dioxon/Furan - 0,03 ng TEQ/Nm

2,3 t/h
3
31 000 Nm”/h
~ Rotary kiln

Conditioned dry sorption
-Dosing of SORBALIT
-Reactor

-Fabric Filter
~Recirculation system

140 © ¢

12 kg / t of garbage

s0, - 20 mg/N™3
3
HC1 - S mg/Nm
3
Hg - 0,02 mg/Nm

3



Waste to energy station Wirzburg

: x125 o0 Sorbalit

Gas voluma 2 x 70 000 Nm>/h
Incinerator Stoker
Flue-gas purification Dry sorption

-Dosing of SORBALIT
. -Reactor
-Fabric filter

-Recirculation system

Flue-gas temperatur 210-240 ° ¢
Quantity of SORBALIT 20-25 kg / t garbage
Emission rate $0, - 3 mg/Nm3
3

HC1 - 5 mg/Nm
3

Hg - 0,037 mg/Nm

Dioxon/Furan - 0,03 ng TE/Nm3



Sorbalit - modified calcium hydroxide for

flue—-gas purification

Jochen Blumbach, Lutz-Peter Nethe
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1. Introduction

Refuse incineration plants have =~ unjustly - acquired an
exceedingly had reputation. There is barely another type
of large-scale technical facility in which exhaust gas
purification has experienced such a rapid course of

development.

The initial requirement to retain visible impurities,
such as dust, was quickly followed by the need to
neutralise the acidic pollutants, such as hydrogen
chloride, hydrogen fluoride and sulphur oxides.

Today, the public quite justifiably demands that exhaust
gases should be purified as extensively as technical
capabilities allow. This means that heavy metals,
particularly mercury, must also be removed and, of

course, "horror compounds" such as dioxins and furans,

The technology required for this purpose is available.
This talk is intended to describe a new development in
this field, and it will reveal this development to be

optimal in both ecological and economic terms.

2. Dry sorption in refuse incineration plants
The "classical" purification processes which have been

employed up to now are:

- wet cleaning

- spray sorption

- dry sorption

- conditioned dry sorption

A ccommon feature of all these processes is that,
although they adequately neutralise the exhaust gases,
they nevertheless have problems with heavy metals and

other eccotoxic substances.



3

This talk is concerned primarily with dry sorption,
quite simply because the most comprehensive experience

is available in this area.

In the dry sorption process, calcium hydroxide is
injected into and mixed with the exhaust gas flow, in
the course of which the neutralisation reactions take
place and the solids are separated in filters. This
process takes place at temperatures of between 1809C and
200°cC.

Conditioned dry sorption refers to the practice of
reducing this temperature to approximately 140°C by the
addition of water.

The advantage of dry sorption is that it does not
pééduce any waste water and guarantees éimple and,
subsequently, safe and reliable operation. It can be
operated at a high temperature level, which is
beneficial for subsequent denitration. Extremely low
levels of dust emission can be attained by the use of

fabric filters,

The otherwise excellent economic efficiency is limited
by a high level of calcium hydroxide consumption, which
is greater for pure dry sorption than for conditioned
dry sorption. A further drawback, this time a technical
one, has also applied to both processes up to now: the

high level of mercury emission.

D. Holl from the Bavarian State Pollution Control Office
has published data on this area from various flue-gas
purification plants employed for refuse incineration

operations (1}:

On the basis of this information, the expected emissions

are roughly as follows:
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- 0.27 mg/m3 for dry sorption with E filter _
- 0.12 mg/m for dry sorption with fabric filter
(although more recent measurements
have also revealed values of
0.2 mg/rn3 here)

And other processes are no better, either:
For spray sorption with fabric filter, a level of

0.18 mg/33 itas been measured.

This data shows that it is not even possible to maintain.
a limit reliably below 0.2 mg Hg/mz, let alone to comply
with the requirements of the 17th Federal Pollution
Control Directive (BImSchV) for Hg concentrations of

< 0.05 mg/m%. Additional emission minimisation measures

are therefore necessary.

Such measures may involve the complete modification of
plant configurations - the most obvious solution - or
the use of modified calcium hydroxide - the intelligent
and economical sclution.

Why?

3. The modification of calcium hydroxide to minimise

emissions

The basic material of calcium hydroxide is a substance
with which mankind has been involved. for thousands of
years, above all as a building material. The earth;s
lime resources are quite inexhaustible, and processing
capacities exist in all countries. This is not least of
all the reason why hydrated lime is the most widespread
lye in technical use. Hydrate is non-combustible and
non-toxic. It reacts with carbon dioxide to form calcium
carbonate - limesteone. Limestone is relatively
insoluble, which prevents it from being spread via the

medium of water.
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Hydrated lime is casy to handle for technical purposes,
including in refuse incineration plants. It can be added
to the exhaust gas flow in controlled doses in well
tested conveyor systems, in which tried and tested
facilities are available for mixing gases and solids.
Separation by retention in filters, particularly fabric
filters, can be carried out without any problems

whatsoever.

It was therefore an cbvious measure to make use of this
tried and tested technology, whereby the objective was
to employ the calcium hydroxide not only as a reagent,
but also as a carrier for an adsorbing agent. This would
ensure both the neutralisation and separation of acidic
constituents from the exhaust gas flow and the
adsorption of heavy metals and other ecotoxic

constituents.

It appeared conceivable to select such adsorbent
substances for separating individual substances on the
one hand, and for a broad-ranging effect on the other
hand.

Calcium hydroxide did actually prove to be the ideal

carrier when certain processes were employed, above all
because these adsorbent substances often require to be
added reliably to the exhaust gas flow in only the most

minute amounts and evenly distributed.
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4. Laboratory experiments

For the experiments a plant was employed which could be
operated with synthetically produced exhaust gas of
typical composition in a temperature range of 1009C to
2009C. This enables a large number of substances to be
checked for their suitability in the stated temperature
range. In this way, the modification of calcium
hydroxide was optimised and experience was acquired
regarding the quantities required and the separating
capacity of the adsorbent substance. This talk is
concerned with open-hearth furnace coke as an adsorbing
agent. The results of experiments with other substances

will be provided on a separate occasion.

Table 1 shows the most important chemical and physical
properties of open-~hearth furnace coke in the form of
coke dust (2).
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Table 1

Analysis values for lignite coke

Brief analysis:

Water content % by weight 1.0
Ash content % by weight 9.0
Volatile constituents % by weight 3.5
Fixed carbon % by weight 86.5
Calorific value (Hz) kJ/kg 29 700
kcal/kg 7 100

Oxide analysis of coke ash:

$i0j : % by weight 6
Al£O3 % by weight 4
Fes045 % by weight 10
S0O3 % by weight 11
ca0 % by weight -55
MgO % by weight 12
Nas + K30 % by weight 2

Physical characteristics:

Density g/cm? 1.90
Bulk density g/cm3 0.95
Specific surface m2/g 250

Spontaneous ignition

temperature oc 300
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Table 2 shows the test results for the separation of
mercury from a synthetic exhaust gas. The degree of
separation was investigated in relation to the
proportion of open-hearth furnace coke in the modified

calcium hydroxide, for two different admixing processes.

These results clearly show that a good level of mercury
separation is possible at the relatively high
temperatures, whereby the degree of separation increases
together with the proportion of open-hearth furnace
coke.

Table 2
Mercury-separating capacity of open-hearth furnace coke
(OHFC) - Laboratory experiments at 180 to 200 ©C

Manner of adding Proportion of Degree of
OHFC to Ca(OHb OHFC ) separation
% %
OHFC suspended in 2.5 : 68
slaking water for 5.0 . 75
guick lime ' 10.0 88
OHFC added separately 2.5 66
to the Ca(OH), 5.0 75
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Oon the basis of similar experiments relating to other
pollutants, it was concluded that substantial reductions

could also be expected in the emissions of

- volatile heavy metals - cadmium, thallium, selenium

and arsenic, in addition to mercury,
- chlorinated dibenzodioxins and dibenzofurans,

- other heavy chlorinated hydrocarbons, e.g.

hexachlorobenzene and hexachlorocyclohexane,
- polychlorinated bhiphenyls - PCB,
- polyaromatic hydrocarbons.

On"‘the basis of the extremely satisfactory laboratory
results, it appeared justifiable to test modified
calcium hydroxide on an operational scale, without any
intermediate pilot phase, particularly as the required
national and international patents for this process had
by this time been filed.

5. Operational-scale experiments

The modified calcium hydroxide which had, in the
meantime, been produced by means of a special process,
was employed under the trade name of Sorbalit(R)x, oHFC
is employed as the primary adsorbing agent.

* Sorbalit{R) is a registered trademark of the
company Miarker Zementwerk GmbH, Harburg.
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5.1 Using Sorbalit in dry sorption

5.1.1 Waste-fuelled heating and power station of the
GfA at Geiselbullach

The waste-fuelled heating and power station of the GfA
waste disposal company disposes of the waste in the
districts of Dachau and Fiirstenfeldbruck, in the direct

vicinity of Munich.

The waste is subjected to thermal processing on two
lines with a capacity of 6 ¥ /h and the resulting
exhaust gases are purified in a dry sorption process.
The exhaust gas purification plant is equipped with a
cyclone dust separator, a mixing stage for thoroughly
mixing the hydrated lime and the exhaust gas, and a

fabric filter for separating the solid matter.

Sorbalit was tested in operation for the first time in
this waste-fuelled heating and power station in January,
1989. Only the active substance was changed: instead of
the customary hydrated white lime which was previously

used, Sorbalit was employed, without any other changes.

In spite of the high temperatures, which occasionally
reached 240 ©9C, it was immediately confirmed that the
mercury emission level, which is normally in the range
of 0.2 to 0.25 mg/m3, can be reduced to well below

0.1 mg/m3.

The operator of the plant subsequently commissioned
dioxin measurements to be carried out. The results of
the measurements, which were carried out by the Bavarian
Technical Control Association (TiUV Bayern) and Prof.
Hutzinger, University of Bayreuth, were presented to the
public at a press conference on 18th May, 1990.

These results revealed that the dioxin c¢oncentration is
2.2}£g TEQ/Nm3 in the untreated gas and markedly less

D
than 0.1 ﬁq TEQ/Nm; in the purified gas. The
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calculations were carried out in accordance with the

international toxicity equiivalence factors.

These experiments showed that Sorbalit is suitable for
separating dioxins and furans, even in the high

temperature range of 180 to 220°C.

Due to the good separating results for mercury and
dioxins, Sorbalit has been in continuous use at this
plant since May, 1990.

5.1.2 Wirzburg heating and power station

The heating and power station at Wirzburg possesses two
lines for incinerating domestic refuse, each with a
capacity of 12.5 Mg/h. The temperature of the exhaust
gases down-line of the boiler is reduced to a range of

180 to 200°C by means of water cooling.

The calcium hydroiide is mixed with the exhaust gas in a
following fluidized bed reactor. The fluidized bed
reactor also acts as a preliminary filter, before the
exhaust gases are purified in a fabric filter, in
accordance with the state of the art.

In the spring of 1989, tests were carried out with
Sorbalit of varying composition at this plant; here

again, only the active substance was changed.

The dioxin and furan emissions were reduced from

9 - 10 ng TEQ/Nm3 to 0.02 - 0.06 ng TEQ/Nm3. Sorbalit
also displayed its effectiveness in reducing mercury
emissions: the levels were reduced from 3 mg/Nm3 to

< 0.05 mg/Nm>.
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5.2 The use of Sorbalit in conditioned dry sorption
Pollutive waste incineration plant at Sch&neiche

The peollutive waste incineration plant at Schdneiche in
the former GDR is designed for a waste throughput rate
of 2.3 Mg/h. The exhaust gases down-line of the boiler
are cooled to a temperature of 140°C by the addition of
water. The volumetric flow rate is then 25,000 malh.
Prior to the use of Sorbalit, standard hydrated lime was
employed as the adsorbing agent.

The operator of the plant decided to use Sorbalit, as
this was the only way in which the approved limits for
mercury could be complied with.

The tests were accompanied by measurements carried out
by the Berlin Technical Control Association (TUV) (3).

An overall summary of the most important results of the
measuring work has been drawn up by Jungmann, Zirich
f4).

Mercury measurements were carried out .on the purified
gas on 5th Jan., 1990 and 9th Jan., 1990. The
measurements revealed values of 0.012, 0.033, 0.043 and
0.053 mg/m3. These figures represent values well below
the maximum limit for mercury in purified gas as
stipulated in the 17th Federal Pollution Control
Directive (BImSchV). Since this time, over 80
measurements have been carried out, each revealing
barely detectable concentration levels.

It should be pointed out in particular that the
operational tests with substantially lower levels of
OHFC content in the Sorbalit produced considerably
better results than the laboratory experiments.

Further tests were carried out regarding the separation

of special organic pollutants, in particular dioxins and
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_polychlorinated biphenyls.

Table 3 shows the respective levels of dioxin content in
the.untreated and purified gas as measured in the test
run from 20th Dec., 1989 to Gth Feb., 1990. The table
reveals that in four out of six measurements the dioxin
content level was no more than 0.03 ng TEQ/Nm'in the
purified gas. Only when the untreated gas contained
5.4 ng TEQ/Nm’ was a level of 0.12 ng TEQ/Nm’ neasured in
the purified gas. In two cases, the level dioxin
concentration was even undetectable. The separation
levels fluctuate from 95.6 to 100 %. )

Table 3
Dioxin content levels in the untreated and purified gas
at the Schdneiche pollutive waste incineration plant,
measurements carried out from 20th Dec., 1989 to 6th
Feb., 1930

Date Untrcated gas Purified gas f Separation
level
20.12.89 1,73 ng TEQ/Nm 0,03 ng TEQ/Nm 98,3 %
21.12.89 5,44 ng TEQ/Nm- . 0,12 ng TEQ/Nm 93,8 3
26.01.90 1,26 ng TEQ/Nm> 0,022 ng TEQ/Nm- 98,3 %
31.01.90 0,34 ng TEQ/Nu> 0,015 ng TEQ/Nn® 95,6 %
02.02.90 1,05 ng'TBQ/m3 " undetectable 100,0 %
06.02.90 1,74 ng TEQ/Nm- undetectable 100,0 %

Oon llth Feb., 1990, the level of polychlorinated
biphenyls in the untreated and purified gas was also
measured. The measured values are shown in Table 4. The
level of PCB content in the untreated gas was 130 mm&@ )
in the purified gas the various types of PCBs were no

longer detectable.
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Table 4
PCB content levels in the untreated and purified gas at
the Schéneiche pollutive waste incineration plant when

using Sorbalit, measurements on llth Dec., 1990

PCB tyne Content level Content level
in untreated in purified
gas ng/md gas ng/m3

Monochlorobiphenyls < 1 < 1

Dichlorobiphenyls < 1 < 1

Trichlorobiphenyls 10 < 2

Tetrachlorobiphenyls 18 < 3

Pentachlorobiphenyls 30 < 3

Hexachlorobiphenyls 38 <2

Heptachlorobiphenyls 34 < 2

Octachlorobiphenyls 30 < 1

Nonachlorobiphenyls 24 <1

Decachlorcbiphenyls 14 < 1

Total PCBs 130

—— i ——— P ok LS A B P B T W T A Ak Al L W . ————

The excellent rate of separation for the polychlorinated
biphenyls also justifies the assumption that additional
heavy superchlorinated compounds, such as
hexachlorobenzene and hexachlorocyclohexane, can be
removed from the exhaust gas flow. The separation rates
for the polyaromatic hydrocarbons cannot be established
until the relevant measurements are available. A high

level of separation is expected, however.

The company Ingenieurgemeinschaft Technischer
Umweltschutz GmbH accompanied and verified the
measurements carried out on the Schineiche pollutive
waste incineration plant by TUV Berlin in the capacity
of a neutral specialist organisation. The companies
findings with regard to dioxin emission include the

following statement, contained in (5), page 4:

"After modification of the flue-gas purification

process, measured values have also been established for
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these emissions which indicate that the proposed limit
of 0.1 ng TBQ%MPcan be attained under the test
conditions.

The Sch¥neiche pollutive waste incineration plant is
therefore the first plant in Germany to demonstrate this

standard."

It should be emphasized in particular that these
outstanding levels for the purified gases were attained
without any modifications to the plant and modification
of the exhaust gas purification system.

The viability of the concept of improving flue-gas
purification via the use of modified calcium hydroxide
is thus confirmed. The exhaust gas purification system
lat the Schdneiche pollutive waste incineration plant has
been operating with Sorbalit since December, 1989. No

problems have occurred as yet.
5.2.2 Refuse incinerxation plant at Berlin-Ruhleben

The Berlin-Ruhleben refuse incineration plant possesses
7 incineration lines.

Down-line of the boiler, the exhaust gas temperature is
reduced to 140°C, after which hydrated lime is added for
the purpose of neutralisation. Dust removal is carried

out by means of a fabric filter.

Due to the outstanding results obtained with Sorbalit at
the Schdéneiche pollutive waste incineration plant,
large-scale trials were also carried out here. Although
the measurement results have yet to be published, it can
be concluded that the problem of mercury emission has
been solved in convincing manner and that the level of
dioxin emissions is also well below the stipulated limit
of 0.1 ng TEQﬂhE This is the only way in which the
operator's decision to refit the plant for operation
with Sorbalit can be interpreted (cf. also Table 5).
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5.3 Summary of measured values

Table 5 shows the results of the tests carried out on
the above-stated plants. It also demonstrates that the
use of Sorbalit is not restricted to dry sorption and
conditioned dry sorption. Values for a low-temperature
incineration plant with wet washing system and down-line
fabric filter are also included. Here again, the mercury
and dioxin absorption rates are in the same range as
those for the other plants. The proportion of
polyaromatic hydrocarbons and polychlorinated biphenyls
in the untreated and purified gas were additionally
measured here. The excellent adsorbent capacity of
Sorbalit is confirmed here by the reduction from

0.169 ng/m3 to 0.011 ng/m3 of polyaromatic hydrocarbons
and polychlorinated biphenyls, a level which is barely
detectable. '

6. Safety aspects

As Table 1 showed, open-hearth furnace coke is a
combustible material. Safety aspects therefore require
consideration with regard to the risk of fire and

explosion.

Tests carried out by the Bergbauinstitut (Mining
Institute) in Dortmund have revealed that Sorbalit is
not subject to a danger of explosion up to an OHFC
content level of 35%. This means that Sorbalit can be
treated in the same manner as standard hydrated lime up
to this limit, No modifications to the transportation
vehicles, silo facilities and dosing facilities are

therefore requiredg.

No problems relating to the combustibility of Sorbalit
are known with regard to the operation of exhaust gas
purification plants whose temperatures are reliable

maintained in the range of 140°C.
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Overheating may occur at two points in the plants under
unfavourable conditions, in each case involving used,

and not fresh Sorbalit:
- discharge from the fabric filter

- discharge from the silo for used Sorbalit ("“used

lime silo")

Problems occurred during discharge from the fabric
filter at Geiselbullach waste-fuelled heating and power
station, while malfunctions relating to discharge
operations from the "used lime silo" applied at the

waste-fuelled heating and power station at Wirzburg.
Analysis of the malfunctions revealed the following:

In each case, overheating of the material was preceded
by discharging problems.

The static layers of used material become increasingly
hotter, as the carbon is combusted when oxygen is
present. The resultant heat cannot be discharged in the
static material, and in this way the spontaneous
ignition temperature of the used Sorbalit is reached,
which for a 5% HJK concentration, for example, is
around 340°cC.

Although no fire results, the hydrated lime contained in
the Sorbalit reacts with the C02 which is produced, to
form calcium carbonate. This calecium carbonate becomes
caked together and renders discharge of the material

dif ficult or impossible.

These problems can be solved via relatively simple
measures on the basis of this explanation: blockages in

the discharge of used Sorbalit must be avoided.



13

Measures for identifying transportation difficulties
were therefore carried out at the waste-fuelled heating
and power stations of the GfA at Wirzburg and Berlin-
Ruhleben. Blockages during discharge of the hot, used
Sorbalit from the fabric filter chamber can be detected
via level indicators. Temperature indicators were also
installed. In the event of a blockage actually occurring
now, the chamber or the silo can be rendered inert with

nitrogen.

Overheating in the silo is similarly prevented by
carrying out discharge operations under nitrogen and

ensuring that no inlet of air is possible.

These measures have proven highly successful at
Geiselbullach since May, 1990.




“
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7. Treatment of residual substances

In accordance with the technical directive for waste
subject to particularly stringent control requirements,
which came into effect on lst Octocber, 1990, the
reaction products from the exhaust gas purification
process are classified as substances which are either to
be disposed of at a landfill site for pollutive waste or
deposited underground. This is necessary on acceount of
the high proportion of salt, heavy metal and dioxin
content involved. The use of Scorbalit does not result in
any fundamental change with regard to this assessment.
The reaction products from the exhaust gas purification
process are already polluted with heavy metals and

dioxins, prior to adding any adsorbing substances.

In" the case of the plants currently in operation, the

residual substances are disposed of at monitored

landfills belonging to the operators.

It is planned, however, to transport the reaction
products from the plants at Geiselbullach and Wirzburg
to the mining landfill at Hellbronn. This is the most
effective manner of solving the problem of the reaction
products from the exhaust gas purification process which
are classified toxic., An additional alternative would
involve solidifying the substances with the aid of

cement, a process which is also already employed.

When Sorbalit is employed down-line of wet washing
systems, the situation is incomparably more favourable.
First of all, the specific consumption rate for Sorbalit
is much lower, amounting to only around 10 % of the
consumption rate for dry sorption. Furthermore, the used
Sorbalit contains a lower level of mercury
contamination.

In these cases, disposal thus represents no problem -
the used Sorbalit can be reinjected into the combustion
chamber, to destroy any dioxins which may still be

present.
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Reference should be made to the level of dioxin content

in the used Sorbalit. The dioxin balance revealed an
expected concentration of 93000 ppt TE for used Sorbalit =~
from the Schdneich plant. However, in actual fact, a

value of only 238 ppt TE was established (7). Assuming
that the dioxin is desorbable, this means that 97.5% of
the absorbed dioxins and furans were no longer

detectable.
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8. Summary and outlook

The objective of the development concept for Sorbalit
was to modify the calcium hydroxide previously employed
in waste incineration plants in such a manner as to make
it suitable as a carrier for absorption materials and in
this way to minimise the emissions of ecotoxic
substances. This paper has described the modification of
open hearth furnace coke and prescented the initial

results.

When Sorbalit is employed with an OHFC content level of

2 - 3 %, emission values of

- <0,05 mg Hg/Nm; for mercury

- < 0.1 ng TBQ/Nm? for dioxins and furans
~ ™. below the detectable limit for PCBs

- below the limit emission for PAHC

are reliably attained.

The use of Sorbalit in dry sorption and conditioned dry
sorption processes furthermore entails considerable
advantages with regard to the process engineering
involved. Tried and tested facilities which are already
available, from the supply silo, through conveyance and
dosing facilities to the mixing lines, filters and
checking facilities, all remain in use. The use of
fabric filters is particularly effective. Residual dust
levels of < 10 mg/m3 can be attained, and values of

1 mg/m3 are quite realistic.

This good separating capacity is also of importance with
regard to the use of Sorbalit, as it means that Sorbalit
to which the separated pollutants are attached is not
emitted.

The flow-treatment process, that is, the introduction of
Sorbalit inte the exhaust gas flow, followed by

vortexing of the flow and subsequent separation on the
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fabric filter, can be installed as a "Sorbalit stage"

down~line of any incineration plant.

This is therefore a universally applicable process.
Consequently, numerous areas of application are
envisaged for Sorbalit in the field of exhaust gas
purification, some of which have already been put into

practice.

In dry sorption processes, Sorbalit is employed to
separate the acidic pollutants and, at the same time, to
minimise other ecotoxic pollutants. After washers which
do not require neutralisation, limestone powder or other
fine-ground materials could be used as the carrier for

the adsocorbing agent.

The Sorbalit stage for separating volatile inorganic and

organic substances can be integrated into the exhaust

gas purification systems of the most diverse processes:

- refuse incineration plants, pollutive waste
incineration plants and sewage sludge incineration
plants

- large-scale furnaces

- power stations

- furnaces in the glass-manufacturing and ceramic
industries

- wood-drying plants

- steelworks

- aluminium works

The combination of fine-powdered calcium hydroxide as an
alkaline carrier with additives of adsorbing substances
is thus suitable for diverse applications, whereby the
precise adsorbent additives and dosages can be selected

for the specific case of application concerned.

The use of Sorbalit with the described plants is
therefore only in its beginnings. The modification of
calcium hydroxide has opened up totally new areas of
applications for lime in the field of high technology.
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1. INTRODUCTION

The endeavor to improve the existing state of technology, and the widespread concern with
. certain emissions at solid and hazardous waste-treatment facilities is at the root of technical
progress. This concern is not only expressed in public opinion and regulations, but also by the
owners and operators of MWC facilities who also desire reduced emissions.

The main reasons for their concern are:

. The higher than desired emission of mercury, an index element for volatile heavy metals.
]
L The higher than desired emission of dioxins and furans, an index for various organic
compounds.

The above mentioned concerns have had several results. On the one hand, environmental
control agencies all over the world have sought to reduce emission rates by the implementation
of new regulations; for example, Germany's 17th Federal Regulation on Emission Protection (D,
the Clean Air Act Amendments of 1990 in the united States, and recent regulatory action in New
Jersey and Florida. In other cases, concern and regulatory uncertainty has delayed the
implementation and permitting of projects. '

A process is presented in this paper that has already stood'its test in Europe and has been
demonstrated in the U.S.

Basically, the process consists of two components:

1. A specially developed agent characterized by a high adsorption material focusing on the
toxic elements, and

2, Air pollution control systems used by various types of combustion sources idcluding
: MWCs, which provide through agitation, a vortexing of the adsorbing agent mixture in
a collection devise, usually a fabric filter or ESP.

The aim of this paper is not the discussion of theoretical background problems but the
presentation of field test results which illustrate applications that reduce the concerns related to
mercury and dioxins based on practical experience. The adsorbing agent will be briefly
described and results concerning various types of air pollution control systems will be presented.




2. THE SORBALIT® SYSTEM

Sorbalit is a patented system not a product. The Sorbalit agent (sorbent) is produced by mixing
lime, either calcium hydroxide (Ca(OH),) or quick lime (CaQ), with surface-activated substances
such as activated carbon or lignite, coke and sulfur-based components in a special process.

In the Sorbalit process, a homogeneous powder is produced that will not dissociate (demix) when
used in air pollution control systems. It is particularly important to avoid flotation or separation
of the carbon and sulfur substances which have been added to the lime. In order to maintain
product uniformity and effective levels of air pollution control, the components must stay in
suspension from the manufacturing process through transportation and the air pollution control
system. The basis for the Sorbalit System is their proprietary mixing technology.

In its simplest form, the air pollution control system consists of a pipe, into which dosed Sorbalit
is injected into the flue gas, plus a fabric filter or ESP which is located down siream. This

-~simple solution has an economic advantage in that it can easily be integrated in existing plants
without have to expend significant capital for new equipment.

The following Sections deal with the Sorbalit application for the air pollution control systems
usually employed in various waste treatment plants. These systems include dry, dry/water

- conditioning, and spray dryer technologies, They also demonstrate the improved reduction in
emission values obtained with this process. Typical application of Sorbalit using these three
technologies are illustrated in Drawings 1, 2 and 3.

3. AREAS OF APPLICATION
3.1  Dry Sorption Process

The waste-to-energy plant at Wiirzburg has two process lines for converting municipal solid
waste to energy. Each line has a capacity of 12.5 Mg/h (330 T/D). The temperature of the flue
gas down stream of the boiler is reduced to 180 to 200°C (356 to 392°F) by means of water
cooling.

Prior to the application of the Sorbalit System, hydrated lime was injected into the flue gas, in
a fluidized bed reactor to control, the emission of acid gases. The fluidized bed reactor acts as
- a preliminary filter before the flue gases are cleaned in a pulse jet fabric filter.

In the spring of 1989, tests were conducted to evaluate switching from hydrated lime to Sorbalit.
The dioxin and furan emissions were reduced from 9 - 10 ng TEQ/Nm® when normal lime was
used, to 0.02 - 0.06 ng TEQ/Nm’, a 200 time reduction, when Sorbalit was used (Figure 1).
Sorbalit also displayed its effectiveness in reducing mercury emissions (Figure 2).




As can be seen-from Figure 2, the use of Sorbalit reduces the emission of mercury to a level
below the German limit of 50 ug/Nm?*at 11% O, What is remarkable is the fact that this result
was achieved without any modification of the plant configuration. The overall reduction of Hg
is limited by the relatively high flue gas temperature of the facility. Unfortunately, due to the
design limitations of this plant, the flue gas temperature can not be lowered, which would reduce
the emission of mercury and thereby lower their consumption rate of Sorbalit.

3.2 W ition i
Incinerati Sneiche/B

The hazardous waste incineration plant at Schoneiche, in the former GDR, is designed for a
waste capacity of 2.3 Mg/h (60 T/D). The flue gases down stream of the boiler are cooled to
a temperature of 140°C (284°F) by the injection of water, The gas volume rate during the test
was 31,000 Nm*/h (19,657 scfm).

The operator of this plant decided to use Sorbalit, as this was the only way in which the
approved limits for mercury could be achieved without the addition of new control equipment.
Prior to the use of Sorbalit, standard hydrated lime was employed as the adsorbing agent.

The tests were accompanied by measurements carried out by the Berlin Technical Control
Association (TUV). "An overall summary of the most important results of the measuring work
have been prepared by Jungmann of Zurich.

In January, 1990, mercury measurements were carried out on the untreated flue gases before and
after the injection of Sorbalit. The measurements are shown in Figure 3,

These figures represent values well below the maximum emission limit for mercury as stipulated
in the 17th Federal Pollution Control Directive (17.BimSchV), Since that time, over 80
measurements for mercury have been carried out, each revealing barely detectable concentration
levels.

It should be pointed out that these operational tests were conducted with a substantially lower
carbon content (3% C) in the Sorbalit than in the original laboratory experiments (10% C). The
field tests with 3% carbon demonstrated better results than the laboratory tests conducted with
10% carbon,

Figure 4 shows the respective levels of the dioxin concentration in the untreated and in the
cleaned flue gases. The dioxin concentration in the Sorbalit treated flue gas was in some cases
undetectable. The removal levels fluctuate from 95.6 to 100%.

The concentration of polychlorinated biphenyls (PCBs) in the untreated and in the cleaned flue
gas was also measured. The values measured are shown in Table 1. The level of PCB content
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in the untreated flue gas was 130 ng/Nm?; in the cleaned flue gas the various types of PCBs
were no longer detectable,

The excellent rate of removal of the polychlorinated biphenyls also justified the assumption that
additional heavy superchlorinated compounds such as hexachlorobenzene and
hexachlorocyclohexane can be removed from the flue gases. The separation rates for the
polyaromatic hydrocarbons cannot be established until the relevant measurements are available,
however, high levels of removal are expected.

It should be emphasized again that these outstanding levels for the treated cleaned flue gases
were attained without any modifications to the plant or the air pollution control system.

The viability of the concept of improving a flue gas cleaning system via the use of modified
calcium hydroxide is thus confirmed. The air pollution control system at the Schéneiche
hazardous waste incineration plant has been operating with Sorbalit since December, 1989.
About 50 dioxin measurements have been taken since; at no time have the limits been exceeded.

3.3  Spray Dryer System

At the hazardous waste plant at Schweinfurt 2.5 Mg/h (66 T/D) of hazardous waste are
converted to energy. The flue gas volume rate is 28,000 Nm'/h (17,755 scfm). The original
plant consists of a pebble lime slurry preparation station with a spray dryer and a fabric filter.
In the retrofit, instead of the traditional lime slurry, a Sorbalit suspension was employed, with
no further modifications to the plant being employed. The results are shown in Figure 5 for
dioxins and in Figure 6 for mercury. '

What appears remarkable is the fact that based on these convincing results, the test run was
immediately followed by continuous operation.

4.  Safety Aspects

The use of any technology which utilizes carbon injection requires consideration with regards
to the risk of fire and explosion, even when used in small quantities. However, since Sorbalit
is a mixture of lime and a carbon material, the smoldering and flash point of the carbon are
raiscd beyond any anticipated temperatures that can be expected with normal handling
* procedures,

No problems relating to the combustibility of Sorbalit are known with regard to the operations
of air pollution control systems whose gas temperatures are maintained in the range of 140°C
(284°F). Problems may occur at facilities where the flue gas temperature exceeds 200°C (392°F)
unless operating and design precautionary measures are taken. The exothermic reaction of lime




can add 90°C (194°F) to the gas temperature of 200°C which brings the total temperature close
to the smoldering temperature of carbon.

Overheating of the carbon may occur at two points in operaling plants under unfavorable
conditions. These conditions involve only used and not fresh Sorbalit: .

o Discharge from the fabric filter or ESP hoppers

L Discharge from the storage silo for used Sorbalit and flyash

It is important to note that in a retrofit application, if the project is not experiencing problems
with the plugging of hoppers under present operating conditions, they should will not have any
problems when Sorbalit is used. If the plant is having hopper plugging, the potential problems
can be solved via relatively simple measures:

® Any blockage in the discharge hoppers of used Sorbalit must be avoided (use extra
rappers and/or change the discharge valve).

®  Blockages during discharge of the hot, used Sorbalit from the fabric filter hopper can be
detected vi;a_ level indicators (install level detectors).

®  Temperature indicators have to be installed.

L] In the event of a blockage actually occurring, the hopper can be rendered inert by a
simple (manual) injection of nitrogen or CO,.

Overheating in a discharge storage silo, if used, is similarly prevented by carrying out discharge
operations under a nitrogen blanket to prevent infiltration of air, These measures have proven
highly successful and are the only additional measures recommended in the use of Sorbalit.
More. substantial safety measures will have to be utilized when employing other carbon
based technologies. '

5. Summary and Qutlook

The objective of the development concept for Sorbalit was to modify the lime based sorbents
previously employed at various sources of combustion in such a manner as to make it suitable
as a carrier for absorption materials and; in this.way, to minimize the emissions of ecotoxic
substances. This paper has described and presented the initial operating results from various
combustion facilities.




When Sorbalit is employed, the following emission values are reliably attained:
» < 50 ug mg Hg/Nm’ for mercury at 11% O, (70 ug at 7% 0O,)

* | < 0.1 ng TEQ/Nm’ for dioxins and furans at 11% O,

* Below the detectable limit for PCBs

* Below the emission limit for PAHC

Furthermore, the use of Sorbalit in waste combustion processes entails considerable advantages
with regard to the process engineering involved. Tried and tested facilities which are already
available, from the supply silo through conveyance and dosing equipment to the mixing lines,
filters, and flow controllers, all remain in use.

The use of fabric filters is particularly effective. Residual dust levels of < 10 mg/Nm? (0.004
grs/scf) at 11% O, can be attained and; values of 1 mg/Nm? (0.0004 grs/scf) are quite realistic,
This good separating capacity is also of importance with regard to the use of Sorbalit, as it
means. that Sorbalit, to which the separation pollutants are attached, is not emitted and the
sorbent usage is reduced.

As a rule of thumb, if an ESP is utilized instead of a fabric filter, it requires approximately
twice the amount of Sorbalit to achieve the same results. An economic comparison can be made
in a retrofit application on the trade-off of increased operating cost versus the capital cost for
installing a fabric filter and its associated down time,

The gas cleaning process, that is, the injection of Sorbalit into the flue gas flow, followed by
vortexing of the flow and subsequent separation on the fabric filter or ESP, can be installed as
a "Sorbalit System" down stream of any combustion plant.

This is, therefore, a universally applicable process. Consequently, numerous areas of application
are envisioned for Sorbalit in the field of flue gas cleaning, some of which have already been
put in to practice.

The Sorbalit sysytem for separating volatile inorganic and organic substances can be integrated
into the flue gas cleaning systems of the most diverse processes:

- solid and hazardous waste incineration plants
* sewage/sludge incineration plants

* coal fired power plants

- wood fired boilers




- fumnaces in the glass manufacturing and ceramic industries
* wood drying blants

- steel milis

. aluminum melting plants (primary and secondary)

Some test results are shown in Table 2.

Reports have been completed on test measurements for six plants not referenced in this report
and they will be published shortly. Actual test results from four additional plants will be
available in the next few weeks.

In general terms, Sorbalit is effective in removing mercury over a wide range of operating
conditions and applications. Figure 7 presents a graphic summation of test data from European
facilities and an American test program. This summary includes dry, dry/wet conditioned and
spray dryer equipped plants. This data clearly indicates the effectiveness of the Sorbalit System.
Our test data has found that two of the key parameters in determining the overall removal
efficiency of mercury are the inlet concentration and the temperature of the flue gas. Figure 8
illustrates the impact flue gas temperature has on mercury emissions.

The development of :‘:\bplications for Sorbalit is continuing in many new areas. The modification
of lime products, both quick lime and calcium hydroxide, has opened up totally new areas of
opportunities for lime in the field of high technology air pollution control.

Drawings 4 and 5 show two recent developments in the Sorbalit System that are specific for the
- U.s. retrofit spray dryer applications. Drawing 4 illustrates the application with Sorbalit
manufactured with quick lime. Drawing 5 shows the application of adding a concentrated form
of Sorbalit to an existing facility. This was accomplished by simply adding one storage silo and
one mixing tank to the system.

We believe that this brief summation has demonstrated that Sorbalit has the flexibility to be
integrated into many existing applications and systems,
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TABLE 1
PCB REDUCTION

SVA SCHONEICHE/BERLIN

in untreated gas
ng/Nm?

Concentration

in cleaned gas

A T i L

Monochlorobiphenyls <1 <1
Dichiorobiphenyls <1 <1 I
Trichiorobiphenyls 10 <2 f
| Tetrachiorobiphenyls 18 <3
Pentachiorobiphenyls 30 <3

. “ Hexachiorobiphenyls 38 <2
|| Heptachiorobiphenyls 34 <2
Octachiorobiphenyls 30 <1
Nonachiorobiphenyls 24 <1
Decachiorobiphenyls 14 <1

|i TOTAL PCBs

b



SORBALIT Technology Hydrated Lime/Carbon/Sulfur Blend, Duct Injection Application
MSW Flue Gai? 390°F [ |
Combustor
Baghouse
Disposal
Product
) \]/
O O
Sobalit Sorbent, @

Total Sorbent Usage/Ton MSW

0 a
86% Ca(0H)y, 4% € Baghouse: 50 ibs Sorbalit




TABLE 2

MERCURY AND DIXOIN k
EMISSION DATA
. "~ Outlet Emissions ' |
Name of Plant Mercury Dioxin
s ug/Nm? ng/Nm?
Waste-to-energy plant Gelselbullach 23 0.01%
|| Waste incinerator Berlin-Ruhieban b 40 0.06
Waste-to-energy plant Wirtzburg 5.8 37 0.03
Hazardous waste incinerator Schoneiche 18 20 0.03
Hazardous waste incinerator Schweinfurt 5o 40 0.06 "
MSW incinerator Marktoberndorf 3.8 27 0.06 I*
MSW incinerator Zirndorf <o <30 0.05
Low temperature incinerator Ulm/Wieblingen 252 18 0.017
Low temperature incinerator Burgau <1e <50 0.09
Aluminium plant Stockach — 0.013
I Cremetory Diisseldorf - 0.03
llCopper melting plant Ha - 1 23 0.06 ||

Note 1: Corrected to 11% O,




SORBALIT Te‘chnology:_' Hydrated Lime/Carbon/Sulfur Blend, Spray Dryer Application
HSW Flue Gas @ 380°F | 285°F I 1
Combustor V
ESP or
Baghouse

Yy

]

Residual Solids
to Disposal

Water
Sobalit Sorbent, 4 |
96% Ca(OH)z. 4% C ¥ o BEE— Tolal Sorbent Usage/Ton MSW

Baghouse: 24 Ibs Sorbalit
ESP: 40 Ibs Sorbalit

Mixer




SORBALIT Technology Hydrated Lime/Carbon/Sulfur Blend, Conditioned Duct Injection Application

Tolal Sorbent Usage/Ton MSW JIRAVD LIME
COMPARY

Baghouse: 24 Ibs Sorbalit
ESP:; 40-50 Ibs Sorbalit

Flue Gas @ 390°F 285°F
MSW Py e ] L
Combustor I
Waler ESP or
Baghouse
Disposal
| . Product
Sobalit Sorbent, J |

86% Ca(OH),, 4% C




. SORBALIT Technolagy 35% Carbon Concentrate/Sulfur Blend, Spray Dryer Application

Flue Gas @ 380°F 285°F

MSW {7 I | L

Combuslor

ESPor
Baghouse .

| N W
-
Ay WL

Residual Solids
L [ Staker

to Disposat
Sobalit Sorbent, water | [
65% Ca(0H),, 35% C

Tolal Sorbent Usage/Ton MSW
Mixer | T, Baghouse: 2.7 Ibs Sorbalit, 21.3 Ibs lime
ESP: 4.5 Ibs Sorbalit, 35.5 Ibs lime

DRAYO UME
LoMpaNy




SORBALIT Technology Quicklime/Carbon/Sulfur Blend, Spray Dryer Apblication |
MSW Flue Gas@390°F o | 285°F | -
Combuslor v
ESPor
Baghouse

b

Sobalit Sorbent,
86% Ca0, 4% C

Water
é‘l |

L

Slaker

-0

-

-

Residual Solids

to Disposal

Total Sorbent Usage/Ton MSW

Baghouse: 24 1bs Sorbalit

ESP: 40 Ibs Sorbalit

' .

ORAVD LIME
COMPANY

-




Dioxin
Reduction

Unireated Gas
I

Post-Sor_baIit
Treatment

DRAVD LIME
COMPANY

-

ngTEQ/Nm’

12.5

10.0

~
on

9




§  Figure 2: Wiirhurg
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Figure 3: SVA Schoneiche
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" -~ 2.00

Dioxin

Reduction 1.60

Untreated Gas |
- E 1.20

=

o

Post-Sorbalit —
Treatment c 0.80
0.40
E 0

1.74 0.02 0.34 not detectable
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Figure 6: GSB Schweinfurl
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Mercury Removal @i sorsa Data)
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- Effect of Temperature on Hg,RemovaI (Sobalit — Dry Injection)
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For Routing To Other Than The Addreasss |
) Locaton:
To Location:
. To Locaton:
State of Florida
TN Omte’

DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice Memorandum

Frk - Phsco RR¥

TO: Preston Lewis

FROM: Bill Thomas 247

DATE: July 31, 1992

RE: Pasco County Resource Recovery Facility CQmplaint
o

A

District has received and investigated numerocus complaints from

& Susan Elko, 13623 Treaty Rcad, Spring Hill, FL 34610,
telephone (813) 862-8193, regarding the Pasco facility. To date,
no air pollution vioclations have been found. The facility is in
compliance with the specific air emission 1limits and permit
conditions. A stack test recently performed demonstrated
compliance with the specific emission 1limits. The District
performs inspections of the facility on a quarterly basis per the
state’s commitment. ‘

The

For your information, the District has investigated complaints
concerning health effects, reports of excessive visible emissions,
odors, and medical and hazardous waste burning at the facility.
The Division of Forestry and Pasco County have found and cited

several illegal open burning activities in the area. The open
burning of copper wire, garbage, and trash is frequently found in
the area. ' :

Our staff has had lengthy discussions with the Elkos. The county
owned facility routinely offers tours to interested citizens and
groups. Interested citizens or groups can contact the facility at
(813) 856-2917.

S5/vsa beﬂ

Elko
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iy Vvl State of Florida From: D

. i DEPARTMENT OF ENVIRONMENTAL REGULATION

A“%Inter%méé ‘WM8morandum

Moy-1 8 1992

Division of Air
Resources Management
TO: Barry D. Andrews, AIR BAR, Tallahassee
FROM: J. Harry Kerné?ég:%ffaistrict Air, Tampa
DATE: May 13, 1992

'SUBJECT: NOx Control at Waste to Energy Facilities

A citizen specifically asked the S.W. District Office to refer
her question to the appropriate person in Tallahassee. The
question is:

Why does the Pasco County Resource Recovery

Facility (waste-to-energy incinerator) not

have NOx control (de-NOx) according to the

Clean Air Act? Also, please answer the same

question for the Hillsborough, Pinellas, and

Lake County facilities. -

This request is forwarded to you because your office handled the
BACT analysis during the Site Certification process.
The citizen's name, address, and phone number are:

Ms. Susan Elko

13632 Treaty Road

Spring Hill, FL 34610

Phone (813) 862-8193

Barry, thank you for handling this citizen request.



