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Bubjest:  Source Tes! Review

Ton Dysde [ide
Murata Bele Norgh Ameriea, no.
Herguson Townaship, Centre Sounty

EFHT T Richard St Louis, CUhief
Soamae Tegting Seotion
Divislon off Soweoe Testing and Wonitoring
Burean of Alr Quality Contral

Threongihe  Actiog Chief, Divisicn of Soures Testing srd Monitoring

MluRata Eele Worth Ameries, ne. operates elght SHE Kilos and three Tolul Bakeowl
Creans mt the ubove Jocation used to heat trewl geesrnie copreitors,

Seott Hnvironmentsl Technology condueted total VOO destruetion efticienay tests for
methomal, aeetaldehyde, aretone, eyl aoatate, vingl acetate, benvens, toluene ari
wylerie st the brdet and exkaust of o Fokal baleowt owven and SRKE kila, Testing was
conductad by BERA Method, 16 vsing sras eleorn ntogragby with a flame lonlzation detecston,
Ag part of & separate ageesment with TL8 BFA, Morate Brie agreed to perform
aclliticnal tests for sulfue diogides {Method &), nitrogen oxides (Method 71h, and
paeticnkate maotter Cilethod 50 et the Tolknl DK efterburmer exchennat Tocation as well og
sore nbieat outdoor aiv vampling, The tests were condueted In aecardance with
preappeoved procedmes gnd are geceptable to the Departpient switly the following
agment:

1. The MOy sampling eate of 550 oo pae minute is above he naximum ssogling
rate of SO0 oo per winute as vequived by BPA Method 70, This higher
sacnpllog rate couled reduce the NOy calleation eftflelenes whieh sould lowear
the grnount off MOy callected,

Thae Pollowing teformetion was satraeted Team the test reports
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1.0 QERTIFICARTION AND REVIEW

The: following certifications are provided in crdenr for
the Penrtsylvanis Departwent of Bovirvormental Resouroes to

indtiate the review of the MuRata BErie compliance test report.

L eeptity wnder penalty of
prror ddled is docwme e, acowrate and complete. T am
AW are are silgnif ntowivil oand criminal penalties,

A L., e dxpeisonment o both, For sukmitting false ox
dnemmplete Lrformatiomn, "

lavw that the information
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Seotct Brovironmental Technolooy (80001 was contraobed

Ty MulRats B

Mencth America to conduct i destruction

efficlency tests on the siectronically operated DBIC afterburners
asmsociated with a Solkail Pakeout COvern arnd SEE Eiln, at the MuRata
Erdia Morth american Famility in State College, Peansylvania, The
facility containg 3 identical Tokal Bakeour Owens and 10 SRE
Kilns,  The tests were performed on a represertative unlt of aach
type.,  Triplicabe Cests wers conductad at inlet and exmvaust of
cre SEREK LI and Pokal Bakeout Owen DBR afterbuarner.

A rapresentative Tokal Bakeowt Oven and SER Kiln were
ﬁ@imutam Fogr the tast evaloation, (Tokad Oven 3, SEE Kiln tnit
By .

hag part ol a0 separate ageraement with the .5, BRA,
Mukats Epde agraeed to perforn addibional <ests for sulfur owides,
pitregen owides, and partioolate mabter at the Tokal DREK
afterkuarner exhaust location, as well as some amblent owtdoor atr
samp Ling.

T mwalu#timm was perfornad on July 22, and 23, 1893,
Mr, David Bish of the Pennsylvania Department of Bovironmental
Resouwrees obsaerved stack testing activities on July 22, 1893,
Talkles 2-1 and 22 dllustrate a complete breakdown of the test
soope Lnoeluding pollotant parameter and test location.

Thee purpaose of che evaluation was to deponstorate the
pertormance of The DBE afterbarners currently operating as
poonncb ol decvd ces o VOO s generated fron the SR Kilns and Tokal

Bakecut. ovend.
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Frission tesh results ave preasented in tabular foemats.
Talle F-1 Lllustrates the destruction removal efficiency (DRE)
Laal results For the Tokal Bakeout Owvern. M avesags ORE of
Go, TeE and 99.27% was observed for acetona and Densane
respectively.  hnoaverage DRE of 99.07% Ledral VOO was ohserved.

Table 3-& Lllwstrabes the DRE test resulbs for Che SRE
Eiln.  The test results indicate et oo loading to tChe
afterburner gignificactly decreased [or test rung 2 and 3.
Therafore DRE values ware greatly affected, Test sun Loexhibited
a DRE of 99"31%; ag. B4%,. and 99, 04%, For acebone, bensene, and
fotal VOO respectively. The actual concentrations of WOO's in
the exhaust gases venained relatively constant throughoout the
rriplicate evaluaticon.,  Howewer, the concentration of WOC's
amitted Croom the kilin to the aftecbuarner decressed by oa nagndtodes
of A0, This wowld account: for the errabic DRE data from the
triplicate sevies.  (h.e. low and oegitive DERE valuoes) .

A rpoord of DEE afterborner temperature and dodlln/ovan
tamperature was paintained Chreughoat the evaluation by Scolt
personnel.,  This recowrd s included in appendix D of this veport.

Tables I-3 thrw 2-6 illustrate the test results for
carkon monoride (C0) and specific volatlle organic compounds
cyoct sy For the Tokad Bakeowh Owven and SR kLln.

Takle 3-7 presents the test pesults for che additional

Leng b pakameers weguesitad by bhe oS8, EPAL CHD,, 8Os, and

Particulake) for the Tokal Balkeowl Qven DX afterburners axbalst,
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The rasgults for the ambient air samples conducted were

Leas than the de

4

rhakde Limits for each component. Talle 218
presents a summary of the detaectable ranges for chese tests ag

warll o oam the actual samele volunes.

ALl T

maklons

results For which no pollutant concant
were deltactad are dwnmtﬁd.km'mmu
Ao GC-ME goean was aondacted on ench of the e soompeles

anllectad. his an was conducted as a senleocuantitative searah

for other possikle source gas constituents,  appendin Poof this

report containg the GO-ME acan results,
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Acerta ldeby de 480 <. 0%
Methanol 480 <1.4

Standard Conditions - 700F/ 89,62 inches Hy.
The concentrations rgported are less than the analybical
detection Linit either by GO/MS ox GO/RID,
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4.1 TOELD BAREOUT OVENS

Tie Talkadl bhakeowt ovens consist of whe ovan, 2 Llow
mondtored nitrogan/air sowrce into each oven, an awit went
leading from each owen, an ada drekleaed, a forced deafl fan
immediately before the afterburner, the DBE thexrmal aflerboinenr,
ancd 3 duct leading to a ocomnon header and exbaust stack. There
igoa Farn in the second chamber of the altarbuener wodeh allows
ambient air inte the cbhamber. & diagran of the oven g oontadned
in Pigure -1,

Dueing the Lest awalude

Lo, e Tolead ovan was Loadiad
whrh & maximen guantlity of ceramic chips, sealed, and the oven
gracted thoeough o heating and cooling aycle whhich typdcal ly lasts
For approximately 246 hours.  The avens operate at temperatures
canging Lrom 20 to 40000, Appendix D ocontains a representative
remparature prufile of the oven operation.  The exhaust gas from
the ovens vent to the afterburpers, ewcept during the final owan

cooling phase when an sl liary fan is used to oring additional

cooling air into the owven, and this cas exhousts Ghoough an
addivional hy-pass staclk.  The DBE afteviloonrner operates at a
temperature of apprmﬁimmtﬂly 100G,
4,2 ERK FEILLN

Thee SRE KLins consist of the kiin, & measured flow of
nitrogen gasfallr into each kilo, an exlt vent leading to the DBE

aftarbuener, an alr do~blead, o foreed deoaft fan dmmediately
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before the afterbarner, the DEE afterburner, and a duect Leading

Lo o comnen Deader and exhavst stack,  Thaere bs oa fan dn the

second chanler of the afterburner windel allows ambiant aly inco
Lher chanber, A diageram of the SR Kiln ls contained in Figuee
.

The SRE RIle typically hasg a 50 howr oyele with
temperatures ranging from 20 Lo approximately 1300°C.  Appendix T
contains a representative Cenparature protile of the oven
opedation,  The DBEK afterkarner for the SEE KL operates
Gemperatures rangiog from 900-L000%¢. Stack besting was

comnincted with the kiln operating at the maglmoan process oale

(kdin loaded with the wmasimam manker of par

4005 PROCESS DKL

Tharowghout. the evaluwation, the SEE Kllns’ and Tokad
Cheang . DEX afterburners ware naintained al approwimately 100000

fLaaeery) . These temperatures were mavmally recorded at
approwinately ten minete ntecvals by Scoth personnel.
Additionally, the owen/kiln flow data for each systan ws
resordedt at the same tine interval to determine wolwmetrio £ow

rate entering sach OB aftevburner. Averages: were oaloula

14 A W
dleternine Sotal DEK inledt flow. This data is irehoaded within

Appendix Doof this report.
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B0 SEMPEING MDD ANALYLICAL FROCEDIEES

G TOKML BAREDUD QUWEN LOCKDITONG

nwmljnl&t saples were extracted feom a single point
centrally bocated within the rectarngualar dect leading from the
Tokai Bekeout Oven ohamber.  Dos to the condlgueaticon of the doot
eniting the oven, and because the unit operates at a flow rate of
approxinately 400 Livers per minate, a welocity traverse at the
inlet to Che DB adterburner was not possible, Thmr& 1E N
losation at the exit of the oven (inlet te the DERK) which meets
the upstreasm/dovnstresn diaenslons recommendad for eonducting
Elow measurerants, and the $low frem the oven has besn caloulated
Lo e balow the detsaction Limits of the standaxd ERd welooity
measerement maethods, Since MoRate Brie smeasures the nitrogengaiir
flow into ¢he Tolkal Sakeowh Owens with robameters, S000C recorded

he alz Flow into the cwven asing the instailed flow mate

&, and

sl this Clow to caleulate the emissions rate From the oven into
Ll DER afterinicmer,

Tokal Bakeowt Oven DEE exiaost somples were entract s
fraom a single point centrally located within Che 6" I odronlar
exlarust duct,  The exbaust doct was equipped with twe small
openimngs located at a 8¢ orilentation. The port openings are
located at 42 inches and 6 inches of the nearest downstream arnd
upstrean Liow distarkances respectively. & aixteen point

velooity traverse waz condueted o determine volumetric Flow ra

at the exhsast location.  Figure 5«1 illustrates the location of

the test points.
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H.2 0 BHECKELN LGOI ONE

DRI inlet sanples were ewtracted from a single point
cantrally locagbed within the 2 inah D olreuwlar docot leading Grom
the SRE kRile chamber., b velocity vraverse o the DBER afterburast
was not possible duse o the low Slow rabaes Coom the SRE XKl
Since MuRats Brie measures the nitrogenfalr Flow into the SRE
kilns with mase Flow mebers, sSootl wecorded the ait Flow into the

avern using the existing flow meters, and used thig flow o

calontlate om ions rate fron the kiln into the DBEK afterburpean.

SEE kiln DERR O exhanst sawnples were extracted from @
agdngle polnt centraliy located witain the 6" ID cireular exhaust
duct.  Che exbanst duet was eguippaed with two swall openinogs
locatad at oo 90 orlentation.  The port operniogs ace locatad as
16 dnches and 6 inches oF Che neapest dewosteeam and opetresmn

fFrow disturbances ©es

DEHTS RN
A glataen point velocity travarse was conducted to
determing wolumeteic Flow wate at the exhaust location, Figure
Ged Al lustrates the location of cthe Cest points,
S0 TOEART OVEN PARTICULATE LOCHNTLON

g bo the locatlon of the Tokadl owven DBE exnaast duaot,
e pactioulate tests vere conducted on the roof at the comoon
enbanst gtack for all thres Tokail ovens. Particulate emdssions
were anticipated to be very miniwmal and this locatlon would
represent enissions Srom all three of the Tokal ovens in

operation.
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The particalate sapple was extracted foom a single 2,5%
opaning in she horizombal dact leading to the cowmon ID fan. &
twelve point traverse was conducted for the wartlculate teast.
Flopare 5% and S5-4 illustrate the locatiosn of tha test port
cperning and sanpling points for the total particulate tests
condueted.

Bod DESTROCTELON EFEFLCTENCY

Due oo the sind Laxity betéw@n the Tokad Bakeout Owven
and SRE BiLln, the sanpling procedures for vhe acetone, bhengends,
and toral VOO destruction efficiencies for both units was
identical.

The sampling for the acetone, khengens, and fSotal VOO
destructlon efficiencies, of the DBK aftaerburners, was peeformed
witing ERA Methods 1,.2,0.4 (where applicable) and L1&6.  Dueding this
tast, samples of the gas streasm were withdrawn Srom the inlet and
srhaust ducts of the SRE Kiln and Polkai Bakeout Oven agiveg Deflan
samphing line, and drawn directly ints o Tedlar gas sample by,
wsing the EFA Method 18 dntegrated bag sampling technigue.  1Fsing
this technicgue a rigid walled cylinder ocontainbog a Tedlass bag
was avaouataed,  The Tedlar bag was open te the stack gas and as
it oeepanded, the sample gas was drawn into the bag.  The gas

mamp Lag wexe cdrawn at a constant rave from Che inket and oublet

ducts sioalCaneously from each ilocation and three sets of sanples
vere obtained. Dae to the bateb naturs of She oven and kilin
processes, sampling was conducted daring three different

time/ cenmperature sections of each process.  The test peviods are

neted on Table B«L.  Plant data anticipated that thae maoscinuom
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emlssions from Che process occur as the units approachk 30050
therefore, the Cirst test perlod was performed when the oven was
reaching its masinon enissions.  The second snd third test
pericds toolk place whan potential erissions were still near Chels
maximum. The data shows that the maximam emissions ocour durineg
aomhort tlme period, so this project scope offered times of

matdmum amissions as well as periods of high temperature bat Low

orarand e coneentrations.
A stated previously, the owaen/liln eshaust (DBE inlet)

rates wers detemmined fron the indicated gas Flow into the oven.

Toe DEE emission rate was deteroined by measuring the sl £ low

owk ol the alterkarner using EEA Method 1,2, and 3. A standaxd
type pibot buke was ased to determine Elow using a two dianeler
traverse with 8 btraverse polnks per dlamebter. The points wers
determined din accordance with BERh Method 1. The sample bags were
analyzed for the concentracions of acetwone, henzene, amd botal

VO, usding Gas ahromatography with oa flame dondization detector.

The GO-TLD operating eonditions are Listed oo Taklse Hel.
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5.

G CRRBON DTORTEE, OXYGEN, AN NITROGEN

-

hoTedllar bag sanple, separate from the sanple used for

the organic determination, was ool lectad from the inket amnd

cutlet of the Tokail Bakeout Oven and SRE Hila DBE"s and analyzed
oy ORSAYT analyzer for oxygen and carbon diowide.,  The QRSAP

I I A

ag oy sedlectively absorbing the carbon dliowide or oxygen in

potassiage hydrexside or alkaline pyrogallic solution, and

measuring the change in the gas volume,  Nitoogaen was Clien

dotermined by JLfference.
L6 CARBON MONMOKT DT

Additional analyses for carbon monowide concentrations
were pexformed for the Tokal Bakeout Owven. The tedialr gas bags
coblectad for owyaen and carbon diowide deterninabions were
analyzed asing a nonedispersive bafraced (NDIR) analyzer (a

Beclkoman 865 o Siewmens Ultoramel. 21, or egquivalent).  The NDER was

salibrated using nitrogen as a 2ero gas and twe additional span
gases, and She dnstrowwent outpot wes recorded by streipehart. The

vheee inlet and outlet air sample sets ware analyzsed.
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'\_\

BT NITROGEN ORLNES (NO,)
The outlel of the Tokal DRK was sampled wtilizing EPA

Method 7D, This test was conducted by deawing.a gas sample fromn

the ouwblet using a heated Teflon line. The gas was doawn shoroudgh
Boseries of standard dmpingers comtaining 150 williliters of
allkaline potassium permanganate sclution,  Bach sample ws

e L bt Forr oree houw at a rate of 0.4 Liters per mincte,

Following coliection, the sanples wers recoversd as per fhs

method.  The samnples werda sent o a contract

lakborratory for Lon

Chromnatography (1¢) analyails, and caloulated and oeg

el mg MO,
Three tests wers conducted Ln conjunction with the organic
sampl L.

Sow SULFUR DEOKEINE (50, )

Uaing the same Teflon samole line as nobed albove, an

ERa Method 6 sanpling train was ceperated o collect and determine

tim:mmnmmntrmtimnlxﬁéww i Ghe outlet from the Tolkal DEK. B

N

geries of four midget impingers were employved in Shis wethod, the

Fiest comsairdng 15 nl of isopropyl aleohol, two containing 1%

yrd e e ol

ant the fouwrch containing Silica el

desiacant. Gas owas drawn throwgh this lmpinger train at a rate

of 1 Liter per minubte for 60 misutes. Thiz is a deviation from

the IPA Method 6 procaedwee of 20 minabes per st ean bob deomed

advisable due the low concentration of &0, expeocted in the

cokerinal gas strean, and the amnount of dilutlion of

the gas avraan

which ds a normal part of the aftexrburper operation.  The samples

weerg raecoverad as stbated dn the wmethod, and analyzed at SCOTE s

Lakboratory by Baciva chiloride - Sheedn dedicator bitration.

Sampl oy Sow SCw was performed inooomelunetiomn with the NG, Cests,






