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OEPA STACK TEST REVIEW SUMMARY FORM

PREMISE NO. 0684010049 Degussa

SOURCE NO. PO01 1 primary bag filter

SQURCE DESCRIPTION Carbon Black Process, Unit ]l reactors agglomerator

and bag filter

CONTROL EQUIPMENT baghouse

MONITORING EQUIPMENT (CEM) opacity

DATE(S) OF TEST Junel$9, 1991

FINAL TEST REPORT RECEIVED ON July 19, 1991

POLLUTANT(S) TESTED particulate

TEST FIRM Emission Testing Sources

EMISSION RATES*: OPERATING RATES*:

ACTUAL** 1.57 lb/hr MAXIMUM** 10,000 1b/hr ?nmdLuﬁl
7

ALLOWABLE** 15.5 1b/hr DURING TEST PERIOD** ;i%gé;%_&hw-gudmét,

COMMENTS : i

I HEREBY VERIFY THAT THE INFORMATION CONTAINED WITHIN THE STACK TEST
REPORT HAS BEEN REVIEWED AND IT HAS BEEN DETERMINED THAT THE TEST
PROCEDURES, ANALYSES, AND CALCULATIONS ARE;

[X] AN ACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED
TESTING METHODOLOGY.

[ ] AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE
APPROVED TEST METHODOLOGY.

July 31, 1991 Lisa McCandlish
Date of Review Reviewed By

** Specify applicable units

* Based on 3 run average N Dk#Ly gp2 -1l 43
ﬂﬂ*




OEPA STACK TEST REVIEW SUMMARY FORM

PREMISE NO. 0684010049 Dequssa

SQURCE NO. P0OO02 2 primary bag filter

SOURCE DESCRIPTION (Carbon Black Process, Unit 2, Unit 2 reacotrs

agglomerator and kag filter

CONTROL EQUIPMENT baghouse

MONITORING EQUIPMENT (CEM) opacity

DATE(S) OF TEST June 18, 1991

FINAL TEST REPORT RECEIVED ON July 19, 1991

POLLUTANT(S) TESTED particulate

TEST FIRM Emission Testing Sources

EMISSION RATES*: OPERATING RATES*:
ACTUAL** .3168 lb/hr MAXIMUM** 10,000 lb/hr
ALLOWABLE** 15.5 1b/hr DURING TEST PERIOD** ﬁglﬂﬁDU?hy(f
COMMENTS :

I HEREBY VERIFY THAT THE INFORMATION CONTAINED WITHIN THE STACK TEST
REPORT HAS BEEN REVIEWED AND IT HAS BEEN DETERMINED THAT THE TEST
PROCEDURES, ANALYSES, AND CALCULATIONS ARE;

(¥] AN ACCEPTAELE DEMONSTRATION OF CONFORMANCE WITH THE APPROVED
TESTING METHODOLOGY.

[ ] AN UNACCEPTABLE DEMONSTRATION OF CONFORMANCE WITH THE
APPROVED TEST METHODOLOGY.

July 31, 1991 Lisa McCandlish
Date of Review Reviewed By

e
* Based on 3 run average J{u”% 59
** Specify applicable units * ‘O,A"




I. INTRODUCTION

Emission Testing Services, Inc. was contracted by Degussa
Corporation, Belpre, Ohio, to conduct stack emission testing on
the # 1 and # 2 Primary Bag Filters. Particulate emissions were
determined in order to demonstrate compliance within permit

limits.

EPA Method 5 was used for the determination of particulate
emissions. EPA Methods 1-4 were used to determine the number and
location of sample traverse points, and stack gas moisture,

velocity, and dry molecular weight.

The emission testing team consisted of Troy LeSage and Billy
Magee. S5id Bowers represented Degussa and coordinated testing
with plant operations. The State of Ohio, Environmental

Protection Agency was represented by Dean Ponchak during testing.
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Emissions from the # 1 Primary Bag Filter were .determined

Test Run 2 was

during four test runs conducted on June 19, 1991.

discarded due to the collection of duct sediment in the sampling

train. Sediment in the horizontal duct had built-up to a point

that its near proximity to the sample point caused the sediment

to become dislodged during sampling at the lower (outermost)

sample traverse point. This traverse point was adjusted inward

on all subsequent test runs.

on June 18, 1991 emissions from the # 2 Primary Bag Filter

were determined. Three test runs were conducted.




TABLE I
EMISSION TESTING RESULTS SUMMARY

DEGUSSA CORPORATION
# 1 PRIMARY BAG FILTER

1
lll III :ll' !Ill lll BN S e e e e oo o

PERMIT
PARAMETER LIMIT RUN 1 RUN_ 3 RUN 4 AVG.
DATE 6-19-91 6-19-91 6-19-91
TIME 1055~1218 1803-1915 1958-2110
PARTICULATE -*
grain/dscf 0.01065 0.008957 0.01208 0.01077
1b/hr 1.515 1.375 1.790 1.560
STACK GAS DATA
Oxygen, % - orsat 5.7 5.7 5.8 5.7
Temperature - deg F 413 415 415 414
Moisture - % 39.96 40.28 40.11 40.12
Velocity -~ ft/sec 40.49 41.21 42.39 41.36
Flow rate - acfm 45735.5 46549.4 47884.2 46723.0
- dry scfm 16592.9 16765.4 17289.4 16882.6
* Percent of isokinetic sampling;

Run 1 - 103.69, Run 3 - 104.64, Run 4 - 106.38




TABLE II
EMISSION TESTING RESULTS SUMMARY

DEGUSSA CORPORATION
# 2 PRIMARY BAG FILTER

PERMIT
PARAMETER LIMIT RUN 1 RUN 2 RUN__3 AVG.
DATE 6-18-91 6-18-91 6-18-91
TIME 1218-1349 1552-1710 1928-2044
PARTICULATE -*
grain/dscf 0.00151 0.00221 0.00375 0.00249
ib/hr 0.177 0.273 0.334 0.261
STACK GAS DATA
Oxygen, % - orsat 5.4 5.7 5.8 5.6
Temperature - deg F 494 488 491 491
Moisture - % 34.97 34.07 25.35 31.46
Velocity - ft/sec 139.47 143.27 135.73 139.49
Flow rate -~ acfm 38385.4 39429.0 37353.7 38389.4 .
- dry scfm 13726.3 14395.3 15418.0 14513.2
* Percent of isokinetic sampling;
Run 1 - 102.74, Run 2 - 105.28, Run 3 - 94,31
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PROCESS DESCRIPTION

Carbon black is produced through the incomplete combustion
and thermal cracking of a highly aromatic hydrocarbon feedstock
at temperatures of 1760 C. In the reactor, the combustion of
fuel produces heat necessary to crack the hydrogen molecules from
the carbon molecules. The essentially pure carbon produced is
entrained in the combustion gases which exit the reactor through
a water quench section which stops the cracking reaction. The
combustion gases also contain the gaseous hydrogen groducea in

the cracking reaction.

Carbon is separated from the combustion gas in the primary
bag filter unit. Bag filters in the unit separate the product
carbon from the combustion gases which pass through the filters.
The carbon is collected at the bottom of the unit and is removed

via a pneumatic conveyor for further processing.

Periodically, the bag filters in the unit are cleaned by
reversing the flow of combustion gases. Primary Bag Filter Unit
# 1 has 10 compartments and Unit # 2 has 8 compartments. Each
compartment in turn is cleaned by reversing the flow of
combustion gases. The reverse flow gases dislodge carbon from
the inside of the bag filters allowing the carbon to fall to the

bottom of the unit. The reverse flow gases are refiltered and

removed by the other in-service compartments.



Elevation diagrams of the # 1 and # 2 Primary Bag Filters

are presented on the following pages.

After passing through the bag filters on Units # 1 and # 2,

the combustion gases are exhausted to atmosphere through a common

central stack.
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5.3 CARBON BLACK
EMISSION FACTOR DOCUMENTATION

The revision of this section was prepared in September 1981, by Pacific
Environmental Services, Inc., under EPA Contract No. 68-02-3511, Work Assignment
No. 12, for EPA Project Officer, Mr. Arch MacQueen

The following revisions were made:

Figure 5.3-1, the flow diagram for the o0il furnace carbon black process,
was corrected. The number assigned the o¢il storage tank vent gas did not
agree with Table 5.3-1. This was corrected. Also stream 37 was labelled
"Combined Dryer Vent Gas"™ to indicate it consists of the both bag filter and
dryer exhaust. Stream 27 in Table 5.3-1 was relabelled "Dryer Heat Exhaust
After Bag Filter."

The "C" emission factor rating for the thermal process was eliminated
because emissions are megligible. Instead one rating "B" was used to describe
the section.

Table 5.3-3 was revised to report methane and nonmethane VOC separately.
Data were taken from Reference Wo., 1. Table 5.3-2 was modified to report
the nonmethane VOC species under the headingnonmethane.

A table for the VOC Species Manual was prepared for carbon black manufacture.
The data for this table was taken from Table 5.3-2 of the section. The VOC
emission factors were found to be in agreement with the information contained
in the references.

References 6 and 7 (new additional references) were added to the section's
reference list.

The author's name was deleted from the first page of the section.

A footnote was added stating that the organic sulfur compounds which
are emitted, shown in Table 5.3-2, are not included in the non-methane VOC
emission factor reported in Table 5.3-3.

The fact that the emission factors are expressed as weight of emissions
per unit weight of carbon black produced was added to the table. See footnote
a on both Table 5.3-2 and 5.3-3.

Dryer vent emissions described in the text (Section 5.3.2.1, third
paragraph) were explained in terms of bag filter exhaust, main process vent
gas and combustion of natural gas to heat the dryer. Also, the emissions




® L

from the thermal process (Section 5.3.2.2) were described in terms of offgas
recyleing.

The "C" emission factor rating for the thermal process was eliminated
because emissions are negligible. Instead one rating '"B" was used to describe
the section.

A footnote was added to the thermal process in Table 5.3-3 explaining
that emissions from the furnaces are negligible, but the emissions from all
other parts of the process are similar to the 0il furnace process.

Footnote a {previously footnote d) was corrected to indicate that most
plants use bag filters but some may use scrubbers at least on one process
train.

Footnote d (previously footnote e) was changed to agree with footnote a.
The work uncentrolled was deleted,

In footnote e (previously footnote f)} reference to Momsantc Research
Corporation was omitted.

Footnote 1 was added to the table.
"Emissions are mostly aromatic oils"™ was added to footnote i.

The emission factor table (previously Table 5.3-2) was renumbered
5.3-3.

Emission factors for dryer vent, uncotrolled were deleted from the
emission factor table because they were based on only a few test results,
These results do not make sense compared to the results for dryer vents
controlled by a scrubber. There are more test results for the later and
therefore the factors are considered to be more accurate, It is also not
reasonable that the controlled emissions should be greater than the uncontrolled
emissions. Also, most dryer vents are controlled, so an uncontrolled emission
factor has limited application. For these reasons, the uncontrolled dryer
vent factors were deleted.
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5.3 CARBON BLACK |

5.3.1 Process Description.

Carbon black is produced by the reaction of a hydrocarbon fuel,
such as o1l or gas, with a Timited supply of combustion air at tempera-
tures of 2,400 to 2,800°F (1,320 to 1,540°C}. The unburned carbon is
collected as an extremely fine (10 to 500 nm diameter), black, fluffy
particie. The principal uses of carbon black are as a reinforcing
agent in rubber compounds (especially tires) and as a black pigment in
printing inks, surface coatings, paper, and piastics. Two major pro-
cesses are presently used in the United States to manufacture carbon
black: the oil furnace process and the thermal process. The oil
furnace process accounts for approximately 90% of production and the
thermal process approximately 10%. | |

Two other processes, the lamp process for the production of
lampblack and the cracking of acetylene to produce acetylene black,
are each used at one plant in the United States. However, these are
small volume, specialty black operations which constitute less than
1% of total U.S. carbon black prodﬁction. Two additional processes,
the channel process and the gaé furnace process, were formerly operated
in the country. The gas furnace process was phased out in the 1960's

and the last channel black plant was closed in 1976.

5.3.1.1 0il1 Furnace Process--
In the 01l furnace process {Figure 5.3.1 and Table 5.3.1) an
aromatic 1iquid hydrocarbon feedstock is preheated and injected con- .

tinuously into the combustion zone o f a natural gas fired furnace where
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TABLE 5.3.1 STREAM CODE FOR THE QIL FURNACE 1
PROCESS ILLUSTRATED IN FIGURE 5.3.1
Stream Identification
1 011 feed
"2 Natural gas feed
3 Alr to .reactor °
4 Quench water
) Reactor effluent
6 Gas to 0il preheater
7 Water to gquench tower
8 " Quench tower effluent
9 Bag filter effluent
10 Vent gas purge for dryer fuel
11 Main process vent gas
12 Vent gas to incinerator
13 Incinerator stack gas
" 14 Recovered carbon black
15 Carbon black to micropulverizer
16 Pneumatic conveyor system
17 Cyclone vent gas recycle
18 Cyclone vent gas )
19 Pneumatic system vent gas
20 Carbon black from bag filter
21 Carbon black from cyclone
22 Surge bin vent
23 Carbon black to pelletizer
24 Water to pelletizer
25 Pelletizer effluent
26 Dryer direct heat source vent
27 Dryer bag filter vent
28 Carbon black from dryer bag filter
29 Dryer indirect heat source vent
30 Hot gases to dryer
31 Dried carbon black
' 32 Screened carbon black
' 33 Carbon black recycle
34 Storage bin vent gas
35 Bagging system vent gas
36 Vacuum cleanup system vent gas
37 Dryer vent gas
38 Fugitive emissions
39 0il gtorage tank vent gas

o —— m mr——— amy e g T v e te sy s et R

P e ——
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it is decomposed to form carban black. The exhaust gases fram the
furnace which contain the entrained carbon particles are cocoled to
about 450°F (230°C) by passage through heat exchangers and direct
water sprays.- The carban black is then separated from the gas stream,
usually by a fabric filter. A cyclone for.primary collection and
particle agglomeration may precede the filter. A single collection
" system often serves a number of furnaces that are manifolded together.

The recovered carbon black is finished to a marketable product
by pulverizing and wet pelletizing to 1ncreasé bulk density. Water
from the wet pelletizer is driven off.in a gas-fired rotary dryer.
From 35% tc 70% of the dryer combustion gas is charged directly to
the interior of the dryer; the remainder acts as an indirect heat source
for the dryer. The dried pellets are then conveyed to bulk storage.
Process yields range from 35% to 65%, depending on the feed COmposi-
tion and grade of black produced. Furnace designs and operating
conditions determine the particlie size the other physical and chemical
properties of the carbon black. Generally, yields are highest for

large particle size blacks and lowest for small particle size blacks.

5.3.1.2 Thermal Process--

The thermal process is a cyclic operation in which natural gas
is thermally decomposed to carbon particles, hydrogen, methane, and
a mixture of other organics. To start the cycle, a stoichiometric
mixture of air and fuel gas is burned to heat a brick checkerwork
in the process furnace to about 2,400°F (1,300°C). The air and fuel
supply is then cut off, the furnace stack is closed, and natural

gas is introduced into the furnace. The natural gas is decomposed




by the heat from the hot bricks. When the bricks become cool, the
natural gas flow fs shut off, The effiuent gases con%aining the
thermal black particles are flushed out of the furnace and cooled by
water sprays to about 250°F (125°C) before passing through cyclonic
collectors- and fabric filters which recover the thermal black.

The effluent gases, consisting of about 90 percent hydrdgen,

6 peréent methane, and 4 percent higher_hyqrocarbons, are cooled,
compressed, and used as a fuel to reheat the furnaces. Normally,

more than enough hydrogen is produced to maké‘the thermal-black process
self—sustaining} and the surplus hydrogen is used to fire boilers
that.supp1y process steam and electric power.

The collected thermal black is pulverized and pelletized to a
final product in much the same manner as furnace black. Thermal
process yields are generally high {35% to 60%), but the’re1ative1y
coarse particles produced {180 to 470 nm diameter) do not have the

strong reinforcing properties required for rubber products.

5.3.2 Emissions and Controls

5.3.2.1 01l Furnace Process--

Emissions from carbon black manufacture include particulate matter,
carbon monoxide, organics, nitrogen oxides, sulfur compoﬁnds, poly-
- ¢yclic organic matter (POM), and trace elements.

The principal source of emissions in the oil furnace process is
the main prbcess vent. The vent stream consists of the reactor effluent
quench water vapor vented froﬁ‘the carbon black recovery system. Gaseous

emissions may vary considerably according to the grade of carbon black

being produced. Organic emissions tend to be higher for small particle




black productibn, corresponding to the lower yields obtained for these
- blacks. Sulfur compound emissions are actually a function of the feed
sulfur content. Tables 5.3.2 and 5.3.3 show the normal emission ranges
to be expected in addition to typical average values.

Particulate matter, sulfur oxides, and nitrogén oxides are.also
emitted from the dryer vent. The oil feedstock storage tanks are a
source of arganic emissions. Carbon black emissions also occur from
the pneumatic transport system vent, the plant-wide vacuum cleanup
system vent, and from cleaning, spills, and leaks (fugitive emissions).

Gaseous emissions from the main process vent may be controlled
Qith CO boilers, incinerators, or flares. The pellet dryer combustion
furnace, which is in essence a thermal incinerator, may also be employed
in a control system. CO boilers, thermal incinerators, or combinations
of these devices can achieve essentially complete oxidafién of organics
and can reduce sulfur compounds in the process flue gas. Combustion
~efficiencies of 99.6 percent for hydrogen sulfide and 99.8 percent for -
carbon monoxide have been measuréd for a CO boiler in a carbon black
plant. A combustion efficiency in excess of 99.9 percent for carbon
monoxide has been measured for a flare on a carbon black plant, but
emissions are generally greater when this control option is used., Parti-
culate emissions may also be reduced by combustion of some of the carbon
b]ack_partic]es; however, emissions of sulfur dioxide and nitrogen oxides

are increased by combustion devices.

5.3.2.2 Thermal Process—
A comparison of the thermal and 0il furnace processes indicates that

emissions from the former are generally less severe. WNitrogen oxides,
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carbon monoxide, and particulate matter.are emitted from the furnace
during the heating part of the process when furnace stacks are open.
During the production portion of the cycle, the process operates as a
closed system and no emissions occur except possibly through leaks.
Nitrogen oxides may be formed since high temperatures are reached in
the furnaces. Carbon monoxide emissions result from oxidation.
Particulate matter is emitted when Toose carbon black deposited on the
- checkerbrick is released to the atmosphere in the form of puffs which
occur at five minute intervals as the furnace is switched from carbon
black production to heating. |

Emissions from the dryer vent, the pneumatic transport system vent,
the vacuum cleanup system vent, and fugitive sources are similar to
fhose for the 0il furnace process since the operations which-give rise
to these emissions are similar in the two proceséf"There is no emission
point in the thermal process which corresponds to the 0il sfofage tank
vents in the oil furnace process. Sulfur compounds, POM, trace element,
and organic compound emissions are minimal for the thermal process in
comparison to the o0il furnace process because low sulfur content natural

gas feedstock is used and the process off-gas is burned as fuel.
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5.3 CARBON BLACK

T . g

Carbon black is produced by the reacuon ofhydrocqrhon fuel such as il or gas, or both, with a limited supply
of air at temperatures of 2500 to 3000°F (1370 to 1650°C). Part of the fuel is burned to CO5, CO, and water,
thus generating heat for the combustion of fresh feed. The unburned carbon is collected as a black fluffy particte.

The three basic processes for producing this compound are the furnace process, accounting for about 83 percent ‘*
of production; the older channel process, which accounts for about 6 percent of production; and the thermal o
process. . Fi
..,‘-”.&

5.3.1 Channel Black Process! 4
In the channel black process, natural gas is burned with a limited air supply in long, low buildings. The flame 4

from this burning impinges on long steel channel sections that swing continuously over the flame. Carbon black is
deposited on the channels, is scraped off, and falls into collecting hoppers. The combustion gases containing the
solid carbon that is not collected on the chamnels, in addition to carbon monoxide and other combustion
products, are then vented directly from the building. Approximately 1 to 1.5 pounds of carbon black is produced i
from the 32 pounds of carbon available in 1000 cubic feet of natural gas (16 to 24 kilograms carbon black from A
the 513 kilograms in 1000 cubic meters).2"# The balance is lost as €0, CO5, hydrocarbons, and particulates. o

5.3.2 Furnace Process!

The furnace process is subdivided into either the gas or oil process depending on the primary fuel used to
produce the carbon black. In either case, the fuel—gas in the gas process or gas and oil in the oil process—is
injected into a reactor with a limited supply of combustlon alr The combustion gases containing the hot carbon
are then rapidly cooled to a temperature of about S00°F (260°C) by water sprays and by radiant cooling.

The largest and most important portion of the furnace process consists of the particulate or carbon black
removal equipment. While many combinations of control equipment exist, an electrostatic precipitator, a
cyclone, and a fabric filter system in series are most commonly used to collect the carbon black. Gaseous
gﬂ]_issions of carbon monoxide and hydrocarbons are not controlled in the United States. —

5.3.3 Thermal Black Process!

In thermal black plants, natural gas is decompaosed by heat in the absence of air or flame. In this cyclic
operation, mclhane is pyrolyzed or decomposed by passing it over a heated brick checkerwork at a temperature
of about 3000°F (1650°C). The decomposed gas is then cooled and the carbon black removed by a series of
cyclones and fabric filters. The exit gas, consisting largely of hydrogen (85 percent), methane (5 percent), and
nitrogen, is then either recycled to the process burners or used (o generate steam in a boiler. Because of the
recycling of the effluent gases, there are essentially no atmospheric emissions from this process, other than from
product handling.

Table 5.3-1 presents the emission factors from the various carbon black processes. Nitrogen oxide emissions
are not included but are believed to be low because of the lack of available oxygen in the reaction.

2/72 Chemical Process Industry 5.3-1 't S




g N

Tabie 5.3-1. EMISSION FACTORS FOR CARBON BLACK MANUFACTURING?
EMISSION FACTOR RATING: C

Carbon Hydrogen
Type of Particulate monoxide sulfide Hydrocarbons?
process | Ib/ton [kg/MT | Ib/ton | ka/MT | ib/ton | kg/MT | Ib/ton | kg/MT
Channel 2,300 | 1,150 ’533,500 16,750 - - 1%1.500] 5,750.
Thermal Neg Neg Neg Neg Neg Neg Neg Neg
Furnace )
Gas c c 5,300 | 2,650 — - 1,800 900
Qil c c (X4,500| 2,250 | 38sd¢| 1gsd 400] 200
Gas or oii 2208 1108 |x
60! 30!
109 59

®Based on data in References 2, 3, 5, and 6.
As methane. e

CParticulate emissions cannot be separated by type of furnace and are listed for either gas or oil
furnaces,

95 is the weight percent sulfur in feed,

BOverall collection efficiency was 90 percent with no collection after cycione,

foveralt collection efficiency was 87 percent with cyclones followed by scrubber,

90verall collqction efficiency was 99.5 percent with fabric filter system.

y
.,.’ " References for Section 5.3

1. Air Pollutant Emission Factors. Final Report. Resources Research, Incorporated. Reston, Virginia. Prepared
for National Air Pollution Control Administration, Durham, N.C., under Contract Number CPA-22-69-119.
April 1970.

* 2. Drogin, L. Carbon Black. J. Air Pol. Control Assoc. 18:2 16-228, April 1968, %
3. Cox, I.T. High Quality, High Yield Carbon Biack. Chem. Eng, 57:116-117, June 1950.

+ 4. Shreve, RN. Chemical Process Industries, 3rd Ed. New York, McGraw-Hill Book Company. 1967. p.

124-130. .
5 'ﬁ-\f

* 5. Reinke, R.A. and T.A. Ruble. Qii Black. Ind¥Eng. Chem. 44:685-694, April 1952.

i * 6. Allan, D. L. The Prevention of Atmospheric Pollution in the-Carbon Black I[ndustry. Chem)P‘lSi:d. p.
1320-1324, October 15, 1955
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THE ENVIRONMENTAL HEALTH ASSOCIATION
OF THE CARBON BLACK INDUSTRY, INC.

J. M. Huber Corporation
P. O. Box 2831
Borger, Texas 79008-2831

Airborne Express Mail

May 15, 1992

Mr. Dennis Beauregard

United States Environmental Protection Agency
Office of Air Quality Planning and Standards
Emission Inventory Branch

Research Triangle Park, NC 27711

Dear Mr., Beauregard:

You recently requested information from all U.S. carbon black
manufacturers regarding emissions and controls for the furnace
plack process. The information will be used to update and revise
the publication Compilation of Air Pollutant Emission Factors,
Volume I: Stationary Point and Area Sources, otherwlse known as
AP-42. In accordance with our telephone conversation of April 1,
1892, this updated information would be provided by the
Environmental Health Association of the Carbon Black Industry, a
group composed of all U.S. carbon black manufacturers.

Attached is the subject information. It is a compilation of
available data from all companies and is supplied in the same
rormat as the existing AP-42 tables. The footnotes on the tables
should provide all required information needed to understand the
basis and derivation of the emission factors.

It should be noted that factors are supplied for three general
categories of product grades. These are tread, carcass, and other
(which includes all specialty grades). These categories cover
essentially all the different types of furnace blacks manufactured.
This approach provides a much better representation of actual
emissions than combining all of these into a single table as they
are currently portrayed. :

As will be noted in Table 5.3-2, small quantities of benzene and
cyanide (HCN)} have been detected in the emissions of some of the
manufacturers. These substances have never been listed before in
the AP-42 tables. It should be noted, however, that these
compounds have not been detected by all companies and the
information supplied is based upon very limited data.




Additionally, the following corrections and modifications are
offered for Section 5.3 of AP-42,

1)

2)

There is currently a typographical error on Fiqure 5.3-1
of AP-42. The oil storage tank vent gas stream is
incorrectly labelled &as stream 29. It should be
corrected to read as stream 39, coincident with the
description of this stream in Table 5.3-1.

Currently, Figures 5.3-1 illustrates a combined dryer
vent gas, stream 37. However, in general, the industry
does not combine their dryer vent gases. Rather, two
separate emission points are typically used, These two
emission points correspond to stream 27, dryer heat
exhaust after bag filter, and stream 29, dryer indirect
heat source vent, We suggest that Figure 5.3-1 be
modified to more accurately reflect current industry
practice by eliminating stream 37, and extending streams
27 and 29 independently as two emission points. Also,
the third paragraph of text under Section 5.3.2.1, 0il
Furnace Process, should be modified to read similar to
the following:

"The dryer heat exhaust after the bag filter (stream
27 in Figure 5.3-1) emits carbon black and other
contaminants from the combustion of gases in the
dryer. These contaminants include nitrogen oxides,
sulfur oxides, and carbon monoxide. The dryer
indirect heat source vent (stream 2% in Figure
5.3-1) emits contaminants from the combustion of the
main process vent gas 1f the gas 1is used as
supplementary fuel for the dryer, as well as
contaminants from the combustion of impurities in
the natural gas fuel. These contaminants include
particulates, carbon monoxide, sulfur and nitrogen
oxides, unburned organic compounds, and hydrogen
sulfide..."

If you have any questions regarding this information, please
contact me,

Sincerely,

Jimmy W.

>t

Boyd, P.E.

President of EHACRBI

R




Company: All

13~-May—-92
10:58 AM

BLACK MANUFACTURE (a)

Table 5.3—2. EMISSION FACTORS FOR CHEMICAL
SUBSTANCES FROM OIL FURNACE CARBON

Main Process Vent Gas

Carcass (b) Tread (c) Other (d)
Chemical Substance ka/Mg Ib/ton kg/Mg Ib/ton ka/Mg Ib/ton
Carbon disulfide 4.85 9.70 7.65 15.30 9.65 19.29
{0.13—15) 0.25-30) | (1.2-21.84) (2.4-4328) | (4.88—18.38) (9.75-36.77)
Carbonyl sulfide 1.45 291 2.39 4.79 2.56 5.11
{0.039-3.35) (0.078-6.69) | (0.55-5.24) (1.1-10.48) | (0.91-4.92) (1.82-9.84)
Methane 30.13 60.26 21.75 43.50 18.94 37.88
{24.38-36.26) (48.75-72.52) {3.01-40) {6.02—79) | (0.00—42.87) (0.00—85.74)
Nonmethane VOC
Acetylene 17.89 35.78 2416 48.33 9.45 18.90
(0.62-58)  {1.23—117) | (0.20—-109.92) (0.39-219.94) | (0.00—104.37) (0.00—208.73)
Ethane
Ethylene 3.39 6.77 1.97 3.94
(2.62-4.15)  (5.24-8.29) | (0.19-3.11} (0.37—6.22)
Propylene :
Propane
Isobutane
n—Butane
n-—Pentane
Benzene 0.019 0.038 0.032 0.063
(0.003-0.043) (0.005~0.085) | (0.025-0.038) (0.049-0.076)
Cyanide (HCN) 1.88 3.77 1.79 3.58
{0.02-3.7) {0.04-7.3) {0.03-3.7) {0.06-7.4)
POM

Trace Elements

Footnotes:

information.

a) Expressed in terms of weight of emissions per unit weight of carbon black produced. Shaded areas indicate no new

b) Average values based on a survey of a total of 22 sampling runs at 11 process trains throughout the carbon black
industry from February, 1983 through January, 1991. Ranges incorporate the minimum through maximum values
obtained dusing the sampling runs. All runs did not necessarily analyze for all species indicated,

¢) Average values based on a survey of a total of 29 sampling runs at 13 process trains throughout the carbon black
industry from March, 1984 through July, 1991. Ranges incorporate the minimum through maximum values
obtained during the sampling runs. All runs did not necessarily analyze for all species indicated.

d) Average values based on a survey of a total of 16 sampling runs at 8 process trains throughout the carbon black
industry from April, 1984 through August, 1991, Ranges Incorporate the minimum through maximum values
obtained during the sampling runs. All runs did not necessarily analyze for all species indicated.




COMPANY NUMBER: All
13--May —92
11:01 AM
Table 5.3—3. EMISSION FACTORS FOR CARBON BLACK MANUFACTURE (a)
EMISSION FACTOR RATING: C
Particulate (b) Carbon Monoxide Nitrogen Oxides Sulfur Oxides Methane Nonmethane VOC (c) Hydrogen Sulfide (d)
Process ka/Mg ib/ton ka/Mg Ibfton kg/Mg Ib/ton kq/Mg Ib/ton ka/Mq ibfton ka/Mg Ib/ton kg/Mg Ibf/ton
Oil Furnace Process —
Carcass 13.15 26.29
Main Process Vent (e) 0.08 0.16 882 1763 0.32 0.64 0.89 1.78 30.13 60.26 18.45 36.91 {0.13-38) (0.25--76)
(11)] ©.015-0.13) _ (0.03-025) | (93.8-1994) (197.5-3988) | (0.005-2.77) _(0.01-553) | (0.034-3.90) {0.067-7.79) |(24.38—-36.26] (48.75-72.52) (0.62-59)  {1.23~117) |(0.065—10.5S) (0.125-20.95)
Flare ' ' —
Boilers: () Cogen vent 0.25 0.49 1.46 2.91 2.38 4.76 52.34 104.67| NA NA NA NA “NA NA
Dryer Heat Exhaust After
Bag Filter {f) 0.17 0.34 1.73 3.45 0.27 0.54 0.83 1.65 NA NA NA NA NA NA
{27)
Dryer Indirect Heat
Source Vent (g) 0.27 0.53 5.42 10.85 0.84 1.68 14.46 28.92 NA NA 0.05 0.10 0.08 0.15
{29)] (0.16-0.43) _ (0.32-0.86) | (0.108—12.50) (0.216-24.99) | {0.464—1.41) (0.926-282) |{19.50-27.27) (39.00-54.53) {0.04-0.06) {0.08-0.11)| (0.07-0.13)  (0.13-0.26)
Scrubber ' _ ‘ ) s -
Pneumatic System Vent ;
Bag Filter
(19)
Qil Storage Tank Vent
Uncontrolled
(39}
Vacuum Cleanup
System Vent
Bag Filter
(36)
Fugitive Emissions
(38)
Solid Waste Incinerator
Wit. % Sulfur in Feed 1.24-38%




COMPANY NUMBER: All
13—-May—92
11:01 AM
Table 5.3—3. EMISSION FACTORS FOR CARBON BLACK MANUFACTURE (a)
EMISSION FACTOR RATING: C
Particulate {b) Carbon Monoxide Nitrogen Oxides Sulfur Oxides Methane Nonmethane VOC {c) Hydrogen Sulfide {d)
Process ka/Mg Ib/ton kg/Mg Ib/ton ka/Mg Ibfton kag/Mg Ib/ton kg/Mg Ibfton kg/Mg Ib/ton ka/Ma Ibjton
Qil Furnace Process —
Tread 1212 2423
Main Process Vent (h) 3.49 6.98 855 1710 1.06 213 2.23 447 21.75 43.50 24.66 4931 | (0.25-56.47) (0.50—112.94)
(11) (0.03-16.38) (0.06-32.75) | (236.9—2586) (473.8—5171) 0.0-5.62) {0.0-11.23)| {0.0-18.86) _ (0.0-37.71) {3.01-40) (6.02-79) | (0.20-109.92} (0.39-219.94) [(0.125-25.05) (0.245~50.05)
Flare ' B
Boilers: (i) Cogen Vent 0.97 1.94 5.51 11.01 1.9 3.81 27.54 55.07 0.34 0.67 ND ND 1.96
Process Vent 0.17 0.33 NA NA 0.35 0.70 3.91 7.81 NA NA NA NA 0.1
Dryer Heat Exhaust After
Bag Filter (j) 1.66 3.32 1.86 3.72 0.24 0.48 1.08 216 NA NA NA NA ND ND
(27) (0.06-6.31) (0.11-12.62) {0.05-0.434) (0.10-0.868) | (0.40-1.76)  (0.80—3.51)
Dryer Indirect Heat
Source Vent (k) 0.49 0.98 3.87 7.74 0.94 1.87 11.03 22.06 NA NA 0.05 0.10 0.07 0.14
(29) (0.19-1.10)  (0.38-2.19) | (ND-12.50) (ND-24.99)| (0.39-1.45) (0.77-2.90) | (4.00-27.27) (7.99-54.53) (0.04—0.06)  (0.08—0.11)| (0.01-0.16)  (0.02—0.31)
Scrubber ' ‘ o ‘ I T i
Pneumatic System Vent
Bag Filter (i) 0.06 on NA NA 0.06 0.12 0.35 0.69 NA NA NA NA NA NA
{19)
Qil Storage Tank Vent ;
Uncontrolled
: (39)
vacuum Cleanup
System Vent
Bag Filter
(36)
Fugitive Emissions
(38)
Solid Waste Incinerator
Wt. % Suffur in Feed 07-3.8%




COMPANY NUMBER: All _
13—-May-92
11:01 AM
Table 5.3—-3. EMISSION FACTORS FOR CARBON BLACK MANUFACTURE (a)
EMISSION FACTOR RATING: C
Particulate (b) Carbon Monoxide Nitrogen Oxides Sulfur Oxides Methane Nonmethane VOC (c) Hydrogen Sulfide (d)
Process kag/Mqg Ibfton kg/Mg Ib/ton kg/Mg Ib/ton kg/Mg Ib/ton ka/Mg ibfton kg/Mg Ib/ton ka/Mg Ib/ton
Oil Furnace Process — ’
Other 18.64 37.28
Main Process Vent (l) 0.24 0.47 2083 4165 1.91 3.83 8.56 17.12 18.94 37.88 9.45 18.90 | (0.13—264.82) (0.26-529.64)
{11) (239-19953)  (477-39906) | (0.015-33.04)  (0.03-66.08) | {0.18-127.32) (0.35-254.64) | (0.0-42.87) (0.0-8574)| (0.0-104.37) _(0.0—208.73) |(0.0455~2125) (0.0905—424S)
Flare
CO Boiler and Incinerator
(13) .
Dryer Heat Exhaust After ]
Bag Filter : ]
(27)
Dryer Indirect Heat ‘
Source Vent {m) 0.37 0.74 10.74 21.48 1.22 243 23.43 46.86 NA NA 0.05 0.10 0.08 0.15
(29) {8.98—12.50) (17.96—24.99) | (1.02-141) (2.03-2.82) | (19.60-27.27) (39.19-54.53) (0.04—0.06)  (0.08—0.11) | (0.047-0.09)  {0.13-0.17)

Scrubber

(0.31-0.43) __ (0.61-0.86)

Pneumatic System Vent
Bag Filter
(19)

Oil Storage Tank Vent

Uncontrolled
(39)

Vacuum Cleanup
System Vent

Bag Filter
(36)

Fugitive Emissions
(38)

Solid Waste Incinerator

Wt. % Sulfur in Feed

1.97-29%






