Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary - L .
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/ ' o

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

AP42 Section (2:2

Reference

"SOTDAT/STEEL . Report Sect. 4
‘ LI BRAR‘( SYSTEM | P 37

Reference

Report Title: — )
Plant and Location: T50FASCO [/ Flawi \rom OwY.
_;ﬂm: 30300303 | R
Testing Date(s): (a),-s/28&
- By ‘Whom: Oﬂ')fc{(‘io R < gé(;\cQ\% Founda an
. Stack Test Review Atféched: No :
Reviewed By:

Problems Seen by Reviewer:

Confidentiality Status: Uwkuown T

_If status is confidential, 1ist confidential pages or sectijons:

il

Source of Determination of the Confidentiality Status?

Report Encoded By:
Date Encoded -
Form Humbers: -

Comments:



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



—~——

~

—~

—

rHY ONYARIGARBEARCH FOUNLATION STIFULATE THAT THIA NOCUMENT 13 SuslcY YO THE POLLOWING TOAWE AND CONDITIO W

| . | . ' '\\-—-/.

Stern Pustww] Con L .OG’U{ce__

Vi 217 o :

Report P-3016/1-2

Determination of Emissioms from the
Coke Pushing Control Syscem

for

Dominfon Foundries and Steel Limited
P.0. Box 460
Hamilten, Omtario.
L8N 3J5

. - .

J. A. Craigmile -
Dept. of Environmental Chemistry

February 8, 1979.

ONTARO RESEORCHA .

. suemoANvAgKnESEAHCHCDMMuNHv . i -
WMISSISSAUGA, ONTARIO, CANADA LSK 18] « 14161 224111 » TELER 08-06TN1
L -
’ S 64 . , .
TS
LY IR )

ANY PROPOBAL COMTAINID HIRLIN WAE PRIFARED FOR THE CONMDERATION OF THE AQOMESERE ONLY 1TH CONTANTE MAY wot M VvalG &Y WOE SIRCLORRO TO
AMY OTri® PARTY WithHnut GuR PRIGA WRITTEN CONSERT

; AMY YLBTIMG, IWIFICTINN DR NvIATIGATION FERIORMED BY Us wiLy 8 CONDUCERD v & C# wiTH RORWAL PROSERMIOMAL DYARGAMED. aitees w

NOR OUR P TS Traly BE SIAAONTIALY AOR Ak LOSE DR GAMALL MEBULTING DIRECTLY DA 1MCHRECTLY ¥ AOM ANY OLF AULY. EARORN OR CWERON

ANY ALFORT. PROPOSAL A o TATION FAFFARID BY WS REFLRY UMLY TD THE FPARTICULAR WATEMIAL INITAUMENT OR OTHER SUBIECT AEPFEARAD YO [LRA 1]
PRMIATION 19 MADE THAT BMILAR ARTICHIS Wil af OF Ling OuaLITY

T ANED Y UB PHALL BE FURLISHID 1N =0t OR N Pant wiTROUT OUll FAIOR wRITTEN CONBNT

g BMALL WIIT AP LBED N ANY WAY N COMBIU TR WITH THE SRLE GIIEE OR AUV R SIMENT OF ANY AATICLE. sROCIEE OR BERVEY

y# twl Rint MOt P CUMAY BEE ANUG UR LUMTIRUE ANY ROAR WRTiy FATMIINT ARRANGESL NS SATWHPACTOAY 5 vl ARG S TAR, dabO.

o

0

P B

W“-" - —



——

——

—

-——
~ e

- o .
P

PR

Determination of Fmissions
from Coke Pushing Control

System
(Proposal P-3016/1)

for

Dominion Foundries & Steel Ltd.

1. SUMMARY

A test programme has been carried out at Dofasco's #3 Coke 6“4 1
Plant. The emission rate of particulate from the emission control system

was determined and an estimate made of the venturi scrubber efficiency

based on emission race data and scrubber water solids content. Duplicate
particulate tests were carried out with a second aaupling train to provide
the Hinis:ty of the Environment with samples for polynuclear aromatic
hydrocarbon (PAH) analysis. ) . .

The average particulate concenffation and emigsion rate from the

two particulate tests were determined to(be 0.005 gr/scf and 5.4 IEZE)

respectively, This average. loading 1is well below the des d outlet

loading os 0.02 ngscD. _ . rHﬂ:

Due to .the variation of results obtained fron analysea“ef_snxubbat

water samples for solids content, the venturi effictency was calculated to
be in the range of B6% to %%, P47 & £5. 7

When the Ministry of the Environment have completed PAH analyses,
the results will be submitted directly to Dofasco.

J. A. Craigmile
) Technologiat II
JAC/1d . : Dept. of Environmental Chemigtry

January 22, 1979.
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2. 'INTRODUCTION

—

. At the request of Dominion Foundries and Steel Limited (Dofaaco)
t; and the Ontario Ministry of the Environment (MOE), a test programme was
‘carried out during the period, December 1 - 5, 1978, on coke pushing
emigaions from #3 Coke Plant. The major objective of the te;t progranme
was to determine the emisaion-rate of pafticula:e frow the emission control

{3 gysten,

[~ ' In .addition, inlet loadings to the venturl scrubber were to be

estimated by measuring the solids contents of effluent water samples.

—_—
[P

The collection efficiency of the scrubber could then be calculated from

inlet and outlet particulate loading data.

The analysis of all collected samples for particulate matter was
s performed by Ontario Research (ORF). The samples from two tests were
S _

z L then submitted to MOE for polynuclear aromatic hydrocarbon (PAH) analysis.

‘ This report presents a detailed discussion of the process
operation, emission rates and comtrol system efficiency and includes

descriptions of sampling and analytical procedures.

3. PROCESS DESCRIPTION

{\ )

- Coke, an essential raw material for blast furnace pig irom

; iw ) production, is produced by the destruction distillation of eoal under a

reducing atmosphere.

Cokiﬁg 15 a batchwise operation and takes place in a series of

——
et

elot-type coke oven batteries. The coking pericd is approximately 16 hours .

s and températures-reach 2000°F. Heat 13 supplied indirectly frem a gas
it} ) fired regenerative aystem located below the ovena with flues between Che
ovens.

——
¥t

A typical cycle would be as follows: an empty oven is charged
with approximately 36 tons of coal by the larry car, travelling on rails

1 i St

on top of the batté;y, and the oven heated. During henting; volatiles

————
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. ave driven off the coal. At the end of the coking cyele, the coked

coal is removed. This invelves close conmunica:ion batween the Operators

of the door machine, quench car locomotive (1aco) and pusher. When the

‘pusher 1s positioned in front of the oven to be pushed, the door machine

{s contacted by radlo. The door machine mechanically removes the oven
doort., Once the door is removed, emissions leak from the oven. The door
machine informs the loco that the oven is ready to be pushed. The loco
positions the far end of the coke collection car {quench car) adjacent to
the coke guide. Once in position, the loco contacts the pusher. The
pusher, on the opposite side of the battery, will then proceed to push the
coke out of the oven by a mechanized ram. As the incandesacent coke 1is
pushed, 1: breaks up and falls into the quench car. Once full, the loco
travels to the quench station where the coke is cooled by water sprays.
The time interval between removing the oven door and completing the coke
push into the quench car 1is approxina:ely two minutes. . The actual pushing

4

of the coke lasts approximately one minute.

Coke dusts and volatiles are cutried upward by thermal rise when
the oven door is removed and during pushing. In order to collect and
control these emigsions, a complex system of ductwork and venturi scrubber

was installed during censtruction of the new battery.

A stationary gas collecting duct (aspproximately 4.5 ft diameter)
i{s located above the loco tracks and extends from the quench station to the
gar end of the battery. The top of the duct 1a grating wmaterial and
covered by a high temberature resistant rubber mat. The travelling hood,
which collects the emissions, 1{s attached to the collecting duct. A serles
of rollers picks up the rubber mat, allowing the collected emisdions co '
enter the collecting duct anywhere between the quench station and the coke
ovens. Thia alloua the hood to be stationary at the door machine to
collect the puahing emigsions and, after the quench car is full of-coke,
the loco ean pick up the hood and travel to the quench station so that

emissiona given off during this period are collectad.

67
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The cBllected emissions are cleaned by a venturi acrubber and

exhausted through a 150' stack. A schematic of the system is shown in

-

Figure 1, ) o

4, SAMPLING LOCATION

Sampling was carried out from a platform around the 6°'8" diameter
stack at the 118' level above grade, All four ports were ugsed when

traversing the stack to allow the use of short probes. The sampling

J .ﬂ‘: .".M‘m&*dﬂm‘étﬁts_-uﬁaum of a flqw.disturbance and 5 stack

‘> ’ 'P‘ng;. . . e .
diimerers downgtream of the stack outlet. A schemacic of the stack and

pampling location 1s;§i§en in Figure 2.

5. SAMPLING AND ANALYTICAL METHODOLOGY

The test programme consisted of three distinct procedures; source.
sampling at the scrubber outlet, water sampling‘of the scrubber effluent
and anaiysia of water samples and particulste samples for PAH compounds.

.o Due to the nature of testing requiréd.'it wvas decided to operate
two stack sampling trains simultaneously; One train was operated from the
woment that the door machine removed the oven door until the quench car
vas full of coke (Train A). The particulate loadings determined from tests
using train A could then be compared with the maximum loading guaranteed
by the system supplier. It wéQ intended to operate the other train (Train B)
for an additional length of time as the coke car travelled to the quench
station so that an average emission factor per push, as requested by MOE,
could be obtained. However, because of problems with the travglling hood
at the time of sampling, emissions from the travelling quench car could
not be sampled. The .twvo trains were, therefore, opérnted over the same °

time period.

. Due to the short sampling duration (approximately 2 minutes) for
Train A, it was intended to use a high-volume source asseasment aaspling
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. gystem (SASS) train, This aquipment h;a the capability of sampling at four

, timas the sampling rate of conventional eqﬁipment. However, during

1: preliminary evaluation of equipment on the stack, it was discovered that P .
* too much time was required to move the SASS train from ome port to another

o when sampling all four ports.. Therefore, it was decided to use two

conventional EPA Method 5 trains to complete the test programme.

(. Train B was modified to incorporate a tenax adsorbent tube in
.._-"-_'__'_-“'_-_

- the heated oven after the filter. Samples from this train were submitted

P to MOE for PAH analysis.

5.1 Particulate Sampling

Two Joy Emission Parameter'Analyzers were used to collec:‘the
gamples. A schematic of the conventional train is shown in Figure 3
and Figure 4 shows a schematic of the modified train. A Tenax adsorbent
tube wag inserted in the oven between cbe filtef and the impingers to collect
vépor pﬁase PAHs which penetrated the particulate filter. A arauing of )
the tube is shown in Figure 5. Five foot stainless Qteel lined probes with
‘. a calibrated S-type pitot tube and tewperature measuring device attached
were used with both trains.

S Twelve points at éiatancea representing the middle of equal areas
across the stack diameter were calculated. The first six points were

marked on each probe because all four ports were used and each traverse

, would be one half the stack diameter. Each point was sampled from the

‘fE g time the oven door was removed for a period of two minutes. Unless problems
occurred at the oven being pushed, the end of the two minute sampling period -
‘coincided with the coke car being full of coked coal, Therefore, each

test represents twenty-four pushes.

;i} . Isokinetic sampling was maintained throughout all tests, ﬂaing
* a 3/16" diameter nozzle on .each probde. An average sampling flowrate was

approximately 0.7 cfm, . : . . .

Al
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Particulace matter was collected on 125 mm dismeter glass fibre
filters in a heated oven. The filters used in the PAH train vere pra=-
extracted with benzene by MOE. All filters were conditioned in the

" laboratory prior to both the ipitial and fihal weighing.'

»

At the starc of eagh test, 125 mls of distilled wacer was put
into each of the first two impingers. The third impinger was lefr dry
and the fourth contained 250 gm of indicating silica gel.

5.2 Water Sampling .

During each particulate test, a composite water sample was
obtained from the continuous blowdown line of the effluent venturi scrubber
water, An automatic wvater sampler, equipped with a timer, was connected
to the blowdown line and a flow of approximately 18 gpm of scrubber effluent
was diverted through the sampler. A motot driven dipper, connected to
a timer, took a 25 ml sample of the watér every 1-1/2 minutes. Each
sample drained into a glass jar and apptoximately every four hours the sample
jar was changed. A schematiec of the water sampler ig shown in Figure 6.

5.3 Sample Recovery

5.3.1 Particulate Train

The conventional particulate sampling train was cleaned
up at the end of each test using normal procedures. The volume of vater
in the impingers was measured and recorded. 'All glassware after the filter
was rinsed with digtilled water and added to the impinger solutions. The
silica gel was removed from the fourth impinger and placed in a pre-weighed,
capped, plastic sample bottle. '

L]

The particulate filter was carefully removed from the filtor
holder and placed in a plagstiec petri dish. The probe and nozzle vere
rinsed with'distilled water. A brush assembly was used when cleaning the

., Probe to aid in recovery of particulate lodged in the liner.
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5.3.2 PAR Train

The entire train was rinsed with spectro-grade benzene
- and then acetone prior to the atart of thg'teat. A final rinse was takem
and kept as & blank. ‘ )

Glage sample bottlés were ringed with gpectro-grade benzene and
acetone in the laboratory prior to the test programme. The caps were
lined with teflom.

The recovery procedure uged, as specified by MOE, was as follows:

”~
1. The nozzle, probe and first half of the filter holder ware

" rinsed with spectro-grade acetone and kept in a teflon

capped glass container (Containet 11).

2, A seéond rinse of the above components was wade using
spectro-grade benzene and kept in a teflon capped glass

container (Container IZ).

3. To ensure complete recovery, a "hall" of Kimwipe tissue paper,
which had been wetted by npeégtb—grade benzane, was pushed
through the probe and nozzle. The tigsue was placed in a

o teflon capped glass container (Contaider #3).
4, The filter was placed in an anclosed glasg petri dish
(Container #4).
5. The adsorbent tube was capped with glass plugs.
6. The firgt disc, back half of the filter holder, and the

connection leading to the adsorbent tube were rinsed with
spectro-grade benzene into a ;eflon capped glass container
(Container #5).

A second rinse of the above components was made using
Spectro-grade acktone and kept in a teflon capped glass
container (Container #6). e ot
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. wash of the nozzle, probe and front haif of the filter holder vas filtered
to obtain the insoluble fraction of particulate. The soluble fraetion
was not determined. The total weight gain_of particuiate wvas obtained by
‘adding the filter weight gain and the acetome probe rinse imsolubles.

5.4.3 Venturi Effluent Water Samples ) .

In the laboratory, the samples were shaken well and an
aliquot taken for PAH analysis. The remaining portion of each sample was
filtered to obtain the amount of particulate collected. The total volume

of each sample was measured.

6, RESULTS AND DISCUSSION

During the testing period, a record of the oven pushes and net
coking times was gathered. This information 1s given in Tables 1 and 2
for Tests 1 and 2 respectively. Since.che particulate train and PAH train
were operated simultaneously, the process data acquired is applicable for
béth trains. - .

A summary of the pa;:iculate wgight gafn in both trains is given -
in Table 3. In each case, the particulate caught om the filter, in the
probe and a total weight gain 1s provided. '

The calculated particulate concentrations and emission rates are
given in Table 4, along with the stack gas flowrates at reférence temperatures
and pressures. . The gtack emission results from all tests are very close,
ranging from 3.3 1b/hr to 5.7 1lb/hr. The average stack gas concentracion
was found to be 0.005 gr/scf. This is well below the designed stack gas
fconcentvation of 0.02 gr/scf, A detailed presentation of the dtack
sampling field test data, calculations and isokineticity are given in
Appendix A.

Inlet particulate emission rates to the venturi were calculated
by adding the emission ragé determined from the scrubber water samples and
the stack emission rate. The scrubber water emission rate was determined

from the product of the effluent flowraté and the concentration of pnrticulatc

72
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TABLE & - Particulate Emission Rate Data

. V\w'!wn-ﬂ!’ —

i -‘\u-mm’lm " - -

"

Test # Concentration | Flowrate{ Emission Rate
es gr/scf scfm 1b/hr
Particulate Train .005 v 142,000 5.5
PAH Train 004 v 148,000 3.3
Particulate Train 004 140,000 5.3
PAH Train .005 v 148,000 5.7
74
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