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6.X RUBBER PRODUCTS 

6.X.1 Process Description 

The manufacture of a rubber product involves all or some of 
six common processes, i.e rubber mixing, milling, extruding 
calendering, curing and grinding as shown in Figure 6.X-1. 
Emission factors have been developed for volatiles that are 
released during these common processes. 

platen presses, autoclaves (steam pressure vessels) and hot air 
ovens. 

' I  

Curing is accomplished in a variety of equipment such as 

The majority of rubber products produced in the United 
States are composed of one or more of twenty-three basic rubber 
compounds shown in Table 6.X-1. Emissions factors were derived 
from the specific compound recipes shown in Table 6.X-2. 
Emissions from manufacturing aids such as solvents, adhesives and 
mold release compounds ARE NOT included in these emission 
factors. 

6.X.2 Emissions and Controls 

The mechanically created or externally added heat utilized 
during the six common processes cause volatile organic chemicals 
(VOCs) and hazardous air pollutants (HAPS) to be emitted. 
Particulate matter is primarily emitted from the dry chemicals 
utilized in mixing and as a result of grinding. 

used to control particulate matter from mixing. 
separators in combination with dust collectors or electrostatic 
precipitators are used in grinding applications. 

6.X.3 Emission Factors 

0 
Dust .collectors (baghouses, fabric filters) are commonly 

Cyclone 

The following is common to each of the Emission Factors 
tables: 

1) Total VOCs were analyzed by EPA reference method 
25A/FID. 

Total speciated organics were analyzed by EPA reference 
methods TO-14/GC-MS (speciated volatiles), TO-14lGC-FID 
(volatile ozone precursors) and M8270 (semi volatiles). 
Note : Results from Method 25A and results from the 

2) 

total speciated organics reference methods 
are not directly comparable due to the 
inherent differences in the method of 
analysis. 
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3 )  Total Organic HAPs are hazardous air pollutants as defined 
by the Clean Air Act of 1990, Section 301 and were analyzed 
by EPA reference methods TO-14/GC-MS and Ma240 (Volatiles), 
M8270 (semi volatiles), and TO-l4/GC/PPD (Sulfur compounds). 

4) Total Metal HAPs are hazardous air pollutants as defined by 
the Clean Air Act of 1990, Section 301 and were analyzed by 
EPA reference methods M6010 and M7000 (metals) 

0 

5 .  Total HAPs are the sum of total organic HAPs and total metal 

6. Total Particlulate Matter (PM) was analyzed by reference 

H A P S .  

method 5/Gravimetric. 

7. HAPS known to be present, but not detected in actual testing 
of a particular process, are assumed to be present at the 
detection level in all processes where not detected. The 
11<11 notation in the table indicates that the compound was 
not observed in all measurements for a given process or was 
below the detection limit. The method detection limit was 
therefore used as a conservative default value. 

It should also be noted that, if a HAP was not found during 
any testing of the individual rubber products tested even 
though it was suspected to be present, and that HAP is not 
known to exist in the manufacture of that rubber product, 
then it is nor: included in the reported data, even as a 11<11 

value. 

8 .  Metals were expected to be detected in the particulate 
matter emitted during rubber mixing but were not expected to 
be a significant emission in any other process. To confirm 
this assumption, metals were analyzed in the extruder 
emission. Metals emitted proved to be so small that they 
could be within the margin of error of the analytical 
procedure. Metal emissions were therefore considered to be 
insignificant in other processes. 

6.X-2 

0 
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TABLE 6.X-1. RUBBER COMPOUNDS 

Compound #1: Tie Inner Liner ( B r I I W R )  
Cornpound # 2  Tie Ply Coat (Natural Rubber/Synthetic Rubber) 
Compound #3: Tie &It Coat (Natural Rubber) 
Compound # 4  Tie BasJSidewall (Natural RubberrPolybutadieoe Rubber) 
Compound #5: Tie Apex (Natural Rubber) 
Compound #6 Tie Tread (Styrene Butadiene RubberPolyburadiene Rubber) 
Compound #7: Tie Bladder (Butyl Rubber) 
Compound # 8  EPDM 1 (EPDM Sulfur Cure) 
Compound #9 EPDM 2 (Peroxide Cure) 
Compound # 1Q. EPDM 3 (Nan- black EPDM Sulfur Cure) 
Compound #11: CRW (PolvEhloroprene W Typej 
Compound #12 CRG (Polychloroprene G Type) 
Compound #13: P a m  020 (NBWVC) 
Compound #14 Paracryl BLT (NBR) 
Compound #15 Hypalon (CSM) 
Compound #16 Fluoroelastomer (FKM) 
Compound #17 AEM (Vama~) 
Compound #18: Hydrogenated Nitrile (HNBR) 
Compound #19 Siume (VMQ) 
Compound #20: A q l a t e  Rubber (ACM) 

Compound #21: Chlorinated Polyethylene (CPE) 
Compound #22: Emulsion SBR (SBR l502) 
Compound #P: Epichlorohydrin (Ea) 

6.X-4 EMISSION.FACTORS 6/95 



TABLE 6 .X-2. RUBBER COMPOUND RECIPES 

Compound bl: T i c  Inner Liner (BrIIRRJR) 
Rcaja: 
Bmminatcd IIR X-2 
SMR 20Natural Rubber 
GPF Black 
StearicAcid 
P ~ i C M u f i v m R o a s o i l  
Unrcaaive P h d  formaldehyde type rrSin (Arofenc 8318. SP106S) 
Zinc oxide 
Sulfur 
MBTS 

NumbcrofParus/Tempture: 
1 (NPTemperamre: 32m, C%lombulyl or t!WFBmmoburj 
2p) Temperamre: 2209 

Compound #2: Tic Ply Coat (Natural Rubber/Synthctic Rubber) 
R+: 
SWZNawd Rubbrr 
SMR-GP Natural Rubber 
Duradene 707 
N330 
S u n k  790 
Flcetol H 
SantoDex IP 
Sunproof Super Wax 
Zinc Oxide 
Stearic Acid 
Sulfur 
CBS 

85.00 
ISM) 
60.00 
l.w 

15.00 
5.00 
3RJ 
50 

150 
186.00 

70.00 
30.00 
3650 
20.00 
150 
230 
120 
5.00 
1.00 
230 
.80 

170.60 
Number of PMempera ture :  
1 (NP) Temperature: 33OT 
2 (P) Tempemre: 22- 

Compound #3: TIC Belt Coat (Natural Rubber) 
R e :  
# l R S  Natural Rubber 100.00 
HAF Black (N330) 55.00 
Ammatic oil 5.00 
N-( l3  dimcthyiburj) -N-phcnyl-P-phcn~enediaminc (Sastofla 13) 1.00 
Zinc 10.00 
StearicAcid 200 
n-umary -bulyl-2-bcnmtbiazolc disulfide (Vanax N S )  .&l 
Suifur 4.00 
Cobalt NtodcaDate (205% cobalt) 3 

18030 
Numberof PaswTampralurcs 
1 (NP) Temperature: 3309, add 1R black. add 112 oil 
2 (NP) Tempcramre: 3309; add rnnainder of black and oil 
3 (remill) Temperatu~ MOT 
4 (P) Temperature: 2urF 

- 
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TABLE 6.X-2. RUBBER COMPOUND R E C I P E S  

6.X-6 

- 

Compoond # 4  Tie BaselSidewaU (Nitoral RubberPolybotadicne Robber) 
N~n-AOducriK R+: 
NR-SMR-5 cv 50130 
TalrtcDc 1yO 50130 
N330 Cahm Black 50.00 
ZiUCCbidC 150 
Stearic Acid 200 

vulkanax4020 3.00 
3.00 

Agerite Resin D 200 

ADductivcRcdpc: 
NonRoduaivC 
ZiDCOXidC 
Rubber Maker Sulfur 
DPG 

Number of P&emperaturcs: 
1 (NP) Temperamre: 3305 

I 
I 2 (P)Tcrnperamrr: 220% 

! 

'4 WBlack(N330) 

Compoood #5: Tie Apex (Natural Rubber) 
R e :  
TSR 20 Natural Rubber 

Ammatic Oil 
Stearic Acid 
Rcsomnol 
Hcxamccbyfarctctrammc 
Z i D C  oddc 
N-tertiary -butyl-2-bcnMthiarolc didf ide (VmaXNS) 
u-eydohaylthiopthalimide (Saatogard PVI) 
Sulfur 

10.00 
17150 

17150 
150 
1.75 
0.10 
0.60 

175.45 

100.00 
80.00 
8.00 
1.00 
3.00 
3.00 
3.00 
150 
30 

3M) 
unso 

1 (NP) Tcmpcramrc: 33oT; add 60 pam black. add 6 pam oil 
2 (NP) Tempcramre: 33OF add Resorcinol. add 20 pam black. add 2 parts oil 
3 p) Temperature ZOOT add Hexam. 

EMISSION FACTORS 6/95 



TABLE 6.X-2. RUBBER COMPOUND R E C I P E S  , 

Cornpound # 6  T i e  Tread (Styrene Butadiene RubberPolybntadienc Rubber) 
Nm-Pmdu& Rscipc Y1: 
SBR 171X 110.00 
N299 Carbon Black 60.00 
Takta~c 1220 20m 
Zinc oddc  150 
StearicAcid 3.00 
Vukanm4020 200 
wmgstay loo 200 
Vaoox H S e a l  250 
Sunda 81% Oil 

N m - M u &  Rscipc #2 
Non-PrcducriveXl: 
N299 Carbon Black 
Sunda 8125 Oil 

Mu&Rscipc:  
Non Reductive #l 
Zinc Oxide 
Rubber Maker Sulfur 
TMID 
a s  
Number of P ~ e m p r a t u r r s :  
1 (NP) Tcmpcraru~e: 3xK: add 60 
pam black. add 20 parts oil 
2 (NP) Tcmpcrarurc: 3- add 20 
parts black add Spans oil 
3 (p) TcmperaNrc: W F  

Compound # 7  Tie Bladder 
R c d p :  
B U M 2 6 8  
N330 
CaMrOil 
SP 1045 Rain 
Zinc oxide 
Neoprcnc W 

20.00 
221.03 

221.00 
20.00 

5M) 
246.00 

246.00 
150 
160 
020 
3.00 

25230 

100.00 
55.00 
5.00 

10.00 
5.00 
5.00 

180.00 
Number of P d e m p c n r u m :  
NF' 1 AU BUM. &tor Oil, Zinc Oxide. 45 phr NJM, discharge appmx 33WFBUPF 
+Rain. 10 phr N3M. dwharge apprcn 270DG'F DO NOT EXCEED 2SWF 
PROD NF2 = ncoprroc. discharge approx 25OFLXOT 
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TABLE 6.X-2. RUBBER COMPOUND RECIPES 

Compound # S  EPDM 1 (EPDM Sulfur Cure) 
N m - R ~ d ~ e t k R + :  
VLCcatan m 
v i m  3777 
N6.50 GPF-HS BlvL 
N762 SW-LM Blrk 
Proom Oil Type 104B (Sunpar 2280) 
zinc oxide 
StUricAdd 

PmdustiKRa+: 
N~n-RoduCriVe 

Compound #% EPDM 2 (Peroxide Cure) 
N o n - P m d u ~ R ~ :  
R@mc 502 
N 762 Carbon %Irk 
sunpar Pgg oil 
ZinCOXide 
Stcanc Add 

Compound #IO EPDM 3 (Non-black EPDM S d h u  Cure) 
R+: 
VitalOD 5600 

~ a r d  a a y  (supd 
Momon Vapor Talc 
AtDmifc Whih3 
Proom Oil Tw 104B (Sunpar 2280) 
Silanc(A-lla)) 
Pala5n wax 
ZinCOXidC 
SrcyicAcid 
Sulfur 
cupsas 
Thfm 

Number of Parpylempcrtura: 
1 (NP)Tcrnpmn~rr: 3MT 
2 (P) Tanpranuc: ZWF, add Sulfur. Cupsac, and TMlDS 

VBLdOD 377'7 

Sa00 
8730 

llS13) 
lM00 

ium 

sm 
47330 

47350 
0.50 
313) 
3.00 
3.00 

icam 
2m.m 
85.00 
5.00 
1 .a) 

391.00 

391.a) 
6.00 

50.00 
8730 

lSam 
looM 
4Mo 
6o.m 
U O  
5.00 
5.00 
113) 
150 
0.50 

S35.00 
313) - 
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TABLE 6.X-2. RUBBER COMPOUND RECIPES 

Compound #ll: CRW (Polychloroprene W Type) 
RC4ipC: 
Non Roduaivc: 
NcqncneWRT 
N 550 
N 762 
Agerite Staylite S 

Santoflwr IP 
Magnesium Oxide 
StearicAdd 
Plasmall Do2 

Praductive R+: 
Non-Prod~aiv~ 
zinc Oxide 
m 
Dispersed Ethylene Thiourea 

Number of P d c m p e r a t u r e s :  
I pass at 2WF; add accelerator package at UXPF 

Sunproof super war 

Compound # 1 2  CRG (Polychloroprene G Type) 
NmAmhrcrivcRocipc: 
Neoprene GN 
SRF 
sunda 790 
CJCtaIUine 
Stearic Add 
Maglite D 

RcducriK Rocipc: 
Non-ProdUCtiVe 
TMrM 
sulfur 
DOTG 
Zinc Oxide 

Number of P d m p e r a m n s :  
1 (Np\ Temaeramra: 24(pF: add dnc oxide and c u ~ t i v e s  late at ZlR?F 

Organic C h e m i c a l  P r o c e s s  Industry 

100.w 
13.20 
15.70 
200 
200 
1.00 
4.00 
050 

15.00 
153.40 

153.40 
5.00 
050 
1.00 

159.90 

100.00 
50.00 
10.00 
200 
1 .00 
4.00 

167.00 

167.00 
050 
1.00 
050 
5.00 

174.00 
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TABLE 6.X-2. RUBBER COMPOUND RECIPES 

Componnd #13: Paracryl OZO (NBRIPVC) 
R+: 
PARAcRn 020 
zinc oxide 
mAhnNE 
~ a n l  a a y  
FEF (N-550) Black 
Stearic Acid 
MBTS 
TUM 
EIHnTuM 
DOP 
W-140 
Spider Sulfur 

Number of Pasa: 

lCQ.00 
5.00 
200 
80.00 
n00 
1.00 
250 
150 
150 
l5.00 
l5.00 
020 

243.70 

(NP)TemperaNre: 3- 
(P) Temperature: 2upF: add MBTS. TUM. ETHYL= Spider Sulfur 

Componnd #14 Paracryl BLT (NBR) 
R+: 
PARACRE BLT 
zinc oade 
SRF (N-i74) Blaek 
TP-95 

AMINOX 
Stearic Acid 
ESEN 
MONEX 
Sulfur 

Number of Pazra/TemperaNrrs: 

Paraplex G-25 

p) T U D ~ ~ ~ N I C :  286T 
(P) Temperature: add sulfur, MONEX, and p a d @  

Compound #15: Hypalon (CSM) 
R+: 
Hypalon 40 

4 P B D  
~ w a x 4 o o o  
PE 617A 
Mag Lite D 
PE ux) 
whiting (Atomifc) 
N650 
TUl-MOil 
MBTS 
Teaone A 
NBC 
HVA-2 

Uses of FormularlfemperaN~: 
Number of Pasa:  
1 (P) Temperature: 280% 

EMISSION FACTORS 

100.00 
5.00 

100.00 
15.00 
5.00 
150 
1.00 
050 
150 
0.75 

z30.25 

100.00 
3.00 
3.00 
3.00 
5.00 
3.00 

100.00 
l00.UJ 
70.00 
1.00 
150 
050 
050 
39050 
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TABLE 6.X-2 .  RUBBER COMPOUND RECIPES 

Componnd #16 Flnoroelastomer (FKM) 
Rceipc: 
V i m  EMK: 
N990 Black 
Calcium Hydroxide 
Uaglite D 

Compoond #17: AEM (vamac) 
R e :  
VAMAC'B-124 Matterbawb 
A" 18D 
SlcaricAcid 
SRF carbon Blaek (N-774) 
DIAK #1 
DPG 

Componnd #18 Hydrogenated Nitrile (HNBR) 
Non-ProducrivC R+: 
"BRZetpo luM 
N650 Black 
Raone 7p 
AgCtXCResinD 
ZMn ~ 

man: 911 c 
SteyicACid 
Triouyi trimdilate 0 
Produ&R+: 
Sulhrr 
MBTS 
m 
MID Mona 

Number of Parus/Temperaturcs: 
1 (")Temperature: 275T 
2 (P) Temperature: 210°F 

Compoond #19 Silicone (VMQ) 
R+: 
Silicone Rubber 
SilasticNPC-80silimne rubber 
5 Micron Min-U-Si 
Silastic HT-1 modifier 
Vulcanidng agent Varox DBPH 50 

Organ ic  Chemical P r o c e s s  Industry 

100.W 
m.00 
6.00 
3.00 

129.00 
- 

124.00 
50 
20 

10.00 
4.00 

4.00 
14270 

l a 0 0  
45.00 

1.00 
1.00 
1.00 
5.00 
1.00 
7.00 

161.00 

050 
150 
150 
50 

165.00 

70.00 
3.00 
am 
080 
1.00 

16980 
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TABLE 6.X-2 .  RUBBER COMPOUND RECIPES 

Compound #20 Acrylate Rubber (ACM) 
Ncm-ADducois Re+:  
HycempAR71 
Stearic Add 
N 550 

PmducOie Rccipe: 
NOn-PrOduCtiVC 
Sodiumstcarate 
Potassium stearate 
Sulfur 

Number of Pzs%s/TcmpenN= 
1 (NP) Temperamre: 26OT 
2 (P) Temperature: U(PF 

Compound #21: Chhlorinated Polyethylene (CPE) 
R.XljIC: 
CM 0136 
Magiite D 
N 774 BlaEk 
Sterling VH 
DER 331 DLC 
Agcritc Rain D 
TOTMOil 
Triallyl Isocyanunte Cure 5223 (provided by Gam) 
Trigonox 17/40 

Number of Pav&kmperaNres: 
Single pas  mixed to 2@F; add Triallyirocyanunte. 
Triganox 17/40 at ZWF. 

Compound #22: Emulsion SBR (SBR 1502) 
N~o-prod~~riVC R e + :  
SBR 1502 
N330 carbon Black 
Zmc Oxide 
Stearic Add 
Agerite Rain D (Naugard Q )  
nexoDe 7P 

Sunda 790 Oil 

PrcductivcRccipe: 
Non-Productivc 
Rubbcr MaLer~ Sulfui 
TEES 

Number of ParrallimpraIures: 
Non-productive pas mud to 3MT. 
Second pas mixed to ZWF. 

Sunprwf Super wax 

100.00 
1.00 

65.00 
166.00 

166.00 
22s 
0.75 
O M  

1693 

100.00 
10.00 
30.00 
35.00 
7.00 
0.20 

35.00 
290 

1o.00 
m.10 

100.00 
58.50 
10.00 
200 
200 
1.00 
1.50 
7.00 

18200 

18200 
200 
180 

18580 
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TABLE 6.X-2. RUBBER COMPOUND RECIPES 

Compound #23: Epichlorohydrin (ECO) 
Recipe: 
Hydrin ZMX) 
N3M Carbon Black 
StearicAcid 
V U ~ O X  MB-;?/MG/C 
Waum CyboDarc 
Zimct F-PT 
Diphcnylguanadine 
Santogard PVI 

Numkr of PaswTmxmmrcs  
1 Parr a1 2- 

Organ ic  Chemical  P r o c e s s  Industry 

loa00 
50.00 
1.00 
1.0l 
5.00 
ID3 
050 

OJO 
159.00 
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6.X.1 Process Description 

six common processes, i.e., rubber mixing, milling, extruding 
calendering, curing and grinding as shown in Figure 6.X-1. 
Emission factors have been developed for volatiles that are 
released during these common processes. 

platen presses, autoclaves (steam pressure vessels) and hot air 
ovens. 

The majority of rubber products produced in the United 
States are composed of one or more of twenty-three basic rubber 
compounds shown in Table 6.X-1. Emissions factors were derived 
from the specific compound recipes shown in Table 6.X-2. 
Emissions from manufacturing aids such as solvents, adhesives and 
mold release compounds ARE NOT included in these emission 

6.X.2 Emissions and Controls 

The manufacture of a rubber product involves all or some of 

Curing is accomplished in a variety of equipment such as ! 
i factors. 
f- The mechanically created or externally added heat utilized 
during the six common processes cause volatile organic chemicals 
(VOCs) and hazardous air pollutants (HAPS) to be emitted. 

is primarily emitted from the dry chemicals 
in mixing and as a result of grinding. 

Dust collectors (baghouses, fabric filters) are commonly 
control particulate matter from mixing. Cyclone 

in combination with dust collectors or electrostatic 
are used in grinding applications. 

6.X.3 Emission Factors 

The following is common to each of the Emission Factors 
tables: 

1) Total VOCs were analyzed by EPA reference method 

2) Total speciated organics were analyzed by EPA reference 
methods TO-141GC-MS (speciated volatiles), TO-14fGC-FID 
(volatile ozone precursors) and M8270 (semi volatiles). 
Note: Results from Method 25A and results from the 

25A / FID. 

total speciated organics reference methods 
are not directly comparable due to the 
inherent differences in the method of 
analysis. 

I \  e 
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Total Organic HAPS are hazardous air pollutants as defined 
by the Clean Air Act of 1990, Section 301 and were analyzed 
by EPA reference methods TO-14/GC-MS and M8240 (Volatiles), 
M8270 (semi volatiles), and TO-l4/GC/FPD (Sulfur compounds) 

Total Metal HAPs are hazardous air pollutants as defined by 
the Clean Air Act of 1990, Section 301 and were analyzed by 
EPA reference methods M6010 and M7000 (metals) 

Total HAPs are the sum of total organic HAPs and total metal 
H A P S .  

Total Particlulate Matter (PM) was analyzed by reference 
method 5/Gravimetric. 

HAPs known to be present, but not detected in actual testing 
of a particular process, are assumed to be present at the 
detection level in all processes where not detected. The 
11<11 notation in the table indicates that the compound was 
not observed in all measurements for a given process or was 
below the detection limit. The method detection limit was 
therefore used as a conservative default value. 

It should also be noted that, if a HAP was not found during 
any testing of the individual rubber products tested even 
though it was suspected to be present, and that HAP is not 
known to exist in the manufacture of that rubber product, 
then it- is not included in the reported data, even as a 11<11 

value. 

Metals were expected to be detected in the particulate 
matter emitted during rubber mixing but were not expected to 
be a significant emission in any other process. 
this assumption, metals were analyzed in the extruder 
emission. 
could be within the margin of error of the analytical 
procedure. Metal emissions were therefore considered to be 
insignificant in. other processes. 

To confirm 

Metals emitted proved to be so small that they 

6. X-2 EMISSION FACTORS 6/95 
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TABLE 6.X-1. RUBBER COMPOUNDS 

Compound #1: Tuc Inner Liner (BrIIRRJR) 
Compound #2: TIC Ply C a t  (Natural RubbmSyntheuc Rubber) 
Compound #3: T e  &It Coat (,Natural Rubber) 
Compound # 4  TIC B a s u S i d d  Rlatural RubbenPolyburadiene Rubber) 

Compound #5: Tic Apex (Naturai Rubber) 
Compound #6 Tue Tread (Styrene Buladicnc Rubber/Polybumiiene Rubber) 
Gmpound #7: T i c  Bladder (Butyl Rubber) 
Compound #8: EPDM 1 (EPDM Suifur Cure) 
Compound #9 EPDM 2 (Pzmxide Cure I 

Compound #la EPL)M3 (Non-blacKEODMSulfur Clre,  

Compound 311: CRW (PolFhlorcprene W Type! 
Compound #12 CRG PolFhioroprcne G TTC) 
Compound #13: P3- OZO NBR/PVq 
Compound # 1 4  P- BLT (NBR) 
Compound #15: Hyplion (CSM) 
Compound #I6 FIuoroelvtomcr (FKW 
Compound #17: AEM (Vamaf:t 

Compound #18: Hvdrogenared Nitrile (,HNBR) 
Compound # 1 9  Silicone (VMQ) 
Compound #2& Amate Rubber ( A M  

Comuound #21: Chlorinated Polvethjcnc (DE) 
Compound #22 Emuision SBR (SBR 1502) 
Compound #P: Epichlorohydrin tECO) 
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T U L E  6 .  X-2. RUBBER COMPOUND RECIPES 

Compound 11: T i e  Inner Liner (BrIIRlNR) 
R e :  
B&mPtcdWX-Z 
SMR 20 N a n d  Rubber 
GPE Black 

Unrcaaivc Phmoi fonnaidehyie Iype rcsm (Amime 8318. SP1068) 
zinc oxide 
Sulfur 
MBTS 

N u m b  of ParuyTem-rurc: 
1 (NPTcmpcraurc: 3 t C T  Cdombutj or 25VFBromobuM 
2 (P) Tempemn: 23F 

85.W 
1s.W 
6R00 
1.00 
u.OO 
5.00 
3m 
SO 

150 
186.00 

Compound 12: TKC Ply Coat (Natural Rubber/Spthetic Rubber) 
R a p :  
5W72 N a n d  Rubber 
SMR-GP N a n d  Rubber 
Du-e 707 
N330 
sunda 790 
Flea01 H 
santodu rP 
Sunprmf Super Wax 
zinc oxide 
Steanc And 
Sulfur 
CBS 

Cornpound 1 3 :  Tic Belt Coat (Natural Rubber) 
RU+: 
#lRSS Nanrrai Rubbcr 
HAF Black m333 
Alomaflc Oil 

70.00 
30.W 
3650 

150 
230 
1 2 0  
5.00 
1.W 
uo 

3 . W  

80 
170.60 

100.00 
55.00 
5.00 

~~ ~~ 

N-(13 dimc1&4butj) -N-phcnj-P-pb@mc diamine (Snnurda 13) 1.00 
zinc w e  lo.m 
SteancAcid z00 
n-tcrtiary -butyi-Z-knrrrthiamie diculfide (van= NS) 
Sulfur 4.00 
Cobalt Ncoduanatc (205% mbalt) 250 

18030 

so 

N u m k o f P ~ a u . ~ n m z e s  
1 (NP) Tempcrant~c: 3 X ' T  add 1R bl& add 1R oil 
2 (NP) Tempcm~c: 3MT. add rcmamdcr of black and oil 
3 (reanill) Tcmpnarrc MOT 
4 (P) TcmpnluIc: ZUTF 

- 
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d 

Particulate matter collection efficiency of 99.3% was observed 
on. a baghouse control device used on this process. 
Compounds detected only as tentatively identified compounds 
(TICS) in emissions from indicated rubber compounds. No 
applicable data for non-detects. 
Blank correction caused a negative value. A “0” is reported 
for these cases, but in not included in the statistics 
summary. 
Emission factor is a combination of emissions from productive 
and nonproductive passes. Emissions from nonproductive mixing 
are approximately 90% of the total. 

6 .  X-18 EMISSION FACTORS 6 /95  



23071.554 

9612.8 

!20-62.1 

120.994 

1 0 6 4 6 7  

3007643.3 

9546.7 

: 1567-9 

' 21  . I  a-2 

35.55-4 

i8-06-2 

"9.404 
i 19.93-7 

'03.3941106.dr.5 

?2-67-1 

.3108.10-1 

52.93-3 

:cI.o2.7 

:31.77.9 

31722.09-4 

3-6-06-2 

'07-02-6 

C3:07.13-1 

:3107-05-1 

52.53-3 

: l a 2  

?2-07-5 

'?044.7 

2-2.524 
'77-01.7 

20075.25-2 

C0075.15-0 

COO56-23-5 

46958.1 

co1oe.90-7 
Mw7.66.3 

98-92-8 

iUsC9 
131.11.3 

84-744 

WlW-89-6 

1 w 1 4  

1 16.74-1 

8 7 6 8 5  

7 4 7 . 4  

67.72-1 

123.31-9 

70-59-1 

I 
I 

j 

! 

i M)(1750%2 



.. TABLE 6 .  X-4 . UNCONTROLLED ZMISSION FACTORS FOR A MILL a 

a 3 determine emission factors f a r  compounds cot l i s t e d  in this table, n u l t i p l y  
t a l e  6.X-3  Voc data by 0 . 7 3 ,  speciacea orqanics  by 0.33. and HAP8 by 0 . 2 6 .  
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UNCONTROLLED E M I S S I O N  FACTORS F O R  AN EXTRUDER AND ITS 
COOLING CONVEYOR a 

TABLE 6 . X - 5 .  

cmpa .4 cmpa IS Cmpa .e Cmm.(L22 1 

P 
\6L.Lf 7 w  3-3 

5 r r n s r P r r  

I I I 
E& I Ibls, 1 I 

TOTAL VOC I 

POIIv1.111 c.1aorv CAS* I IMrmDwr i iMhDt.7 I 1Mi-m I momm r I IM 
I I 

I 12082.1 

w106.99-0 

7-67 

7893.3 

532.274 

133588-2 

5-12.65 

:21.1.-2 

95.954 
86.06.2 

119-+34 

11993.7 

9267-1 

108-10-1 

9243-3 

1W-32.7 

107.77.9 

75-05-8 

107-02.8 

9 8 8 6 2  

107-13.1 

157-95-1 

62-53.3 

000714-2 

92-67.5 

Iw4.4-7 

92-524 

t17.81.7 

7525.2 

7515.0 

5&23Q 

46558.1 

l W W 7  

! 67&3 

I 74.87.3 

~ 9e-624 
~ ~ ~ 1 7 8 2 8 . 0  

I 131.11.13 

I 84.74.2 ' 106-888 
~ 

W l W I - 4  

i i a . 7 ~ 1  i 87&3 

I n.474 1 67.72.1 

6 .35Ea  j 
1.50E-95 I < 

4.63E-37 I 
l.UE-35 I 
Z.JBE-95 I 
l.17E45 I < 

847E-38 I r 

2.36E-97 I 

2.51E-36! < 

8.92E-36 I 

1 20E08 I < 

1.3E-37 I 
1.24E-36 I 

129Ed8 I < 

: 46E-97 I < 

3.65E-98 I < 

4.37E-38 I < 

*.15E-38 I 

5.49E-36 I < 

2.34E-38 I < 

224E-38 I < 

1.76E-38 I 

5.54E.06, 

3.61E-98, < 

l. l lE-371 < 

4.6lE-38 I < 

2.28E-37, < 

2.09E-36 I 

3.33507 ~ < 

2.38E-37 I < 

2.36E-97 4 r 

4.66E-37 I 

4 66E-38, 

2.73E-36, < 

2.38E-37, < 

461E-991 

928E-38 I 
1.19E-37 1 < 

l.WE-97 I < 

1.19E-37 I 
1.33E-37 i < 

1.19E-37 I < 

1.19EQ7 I 
7.ffiE-M I 
6.3E.09 i 
5.Y)E-B 1 

I 

8.19148 I 
I 

i . i 6 ~ - 9 a  I 

2.38~-9)1 I < 

3.ME-M 

3.43E-M < 

422E-M I 

4 . 7 1 ~ 0 8  I < 

1.76E45 1 
5.67845 1 
1 mE-97 j 
3.70E-95 I < 

128E.W 1 
3.71EO5l < 

! 
9.31E-36, 

Z.WE-97 I < 

6.7fE-Bl 

5.ffiE-37 I < 

5.EE-B i < 

1.17E-371 

3.54E.09 I 

326E45 I < 

3.3CE-98 1 < 

6.65E49 1 

9.6ZE-39 1 < 

2.79E-33, 

3.ME-381 

62EE.W I < 

8.85~-99 I < 

422E-I 

2.66E.06 I 
9.26E49 ~ e 

Z.6OE-981 < 

1.63E081 < 

3.19E-97! < 

3.ME.06 I 
3.10E-371 < 

2.WE-37 I 

2.mOE-37. < 

1.87E-371 < 

2.69E-97 I 

9.87E-99, < 

1.83E-97 I < 

1.42E-38 I 

l.WE-37 ~ 

I.WE-97 I < 

2.66E-97 1 
i.WE-37 I < 

2.46E47 j ' 
1.WE-37 ! < 

1.WE-97 I 

6.64E-M 

1 .I (E47 

2.81E.091 < 

3.63E.09 I < 

1.96E-971 

1.LaE-971 < 

8.1OE-X 

9.355149 < 

1 .MEQII, 

1.WE-M I 

! 
1.73E-35 

2.77E-S ! 
1.95E-97 ! 
1 .=E45 I < 

5.75E-06 j 
1.91E451 < 

1.08E-37 f 

1.66E-37 I c 

q.66E-M I 

6.01E08; < 

1.35E08 1 

1.18E-97 I 

5.55E.09 I 

6.43E-B I 

9.51E08 I < 

2,42Em, 

2.82E.06 < 

2.72E-98 I < 

4.69E08, 

1.74E-X 3 

1.87E-94 I 

1.18E.08 I < 

2.65E-37 

2.61E-34, < 

722E-38, < 

3.55E08, < 

1.66E-97 I < 

8.18E.06' 

1.75E-97 I < 

1.66E-97 s 

420E-97 I < 

6.72E-B 

7.51E-96 

2.06E-36 I ' 
1,666E-37, < 

327E.09' 

6.70E08, 

9.CQE-M, 

9.wE-M I 

9.QZE08 1 < 

l.llE-371 < 

9.02E-M I < 

8.77EQB 4 < 

6. l IE-Ml 

1 , M E a  I 

522E.09 I 
6.5BE.09 I < 

3.f5E-97 I < 

l.66E-97 1 
3.03E-M j < 

7.1E-M I < 
1 

3.ME08 I < 

2.87Ea I 

2.37€48! < 

124E45 

125E-05 < 

7.57E-07 

9.14E-06 < 

2.66E45 

@.WE-s < 

6.56E-M < 

1.32847 

8.57E-B 

7.83E08 < 

1.97E-B < 

929E-M 

3.70E-B 

1.07E-39 < 

6.64E-98 

126108  < 

1.59E-961 < 

i . s7~-9a e 

r . i 9 ~ - 9 a  

1.45E-M 

2.87E.09 

6.53E.W < 

1.61E.061 

1.35E.081 < 

6.39~-98 < 

% W E 0  

1.32147 < 

1.61E-X 

1.56E-37 < 

1.32E-37 < 

1.32E-97 < 

221E-37 < 

122E-97 < 

1.71E-Ml < 

1.32E-97 < 

4.42E.09 < 

1.48E47 

8 . m -  < 

1.16E-97 < 

6.M)E-M < 

8 .77Ea  < 

6.M)Ea < 

8 . S E a  < 

(.=E47 < 

3.59E-s 

2.5BE-W < 

4.15E-X < 

7.4sE-m < 

1.32E.07 < 

3.57E-37 < 

lZ3EQB < 

1 .46Ea  < 

1.SE.M 

1 . s a  < 

1 . 3 0 ~ 4 5  1 
2.85E-95 1 
3.BOE.07 1 
1.96E.05 c 

l . U E 4 S  

1.WE45 I < 
I 

6.77E-98 I - 
l.B(E-971 < 

1.43E-M I < 

l.LaE-97 I 

8.26E-W I < 

l.lSE-97 I 

629E-B I < 

5.93E-B I < 

8.57E-38 I < 

2.05EdB I < 

2.UE-98, < 

2 . 3 6 ~ d a .  < 

4.34E-M I < 

1.53E-M I < 

1.32EQB I < 

l . O l E d a l  < 

2.52E.06 I 

2.12E-361 < 

8.87E-M I 

327E-M I < 

2.14E-97I < 

2.81E.W I 
2.46E-37 I < 

1.84E-37: < 

2.48~-97, < 

221EQ7i 

128E-37 I 

I.88EdB : s 
1 .8OE-37 I ' 
~ . ~ z E - w  I 
1.02E-97 ! 
9.38E-08 I < 

I .47E-97 I < 

9.38E-M! < 

l.UE-37 I < 

9.34E-M I < 

9.39EQo 1 
0 .52Ea  I 
4.09E.07 I 
4.03E-Wl < 

6.55E-W I 
1.79E.07 1 
l.eQE471 r 

12K.07  < l_ai ' 
3.47E-s 

2.5s€QB * 
Z I Y Q B  < 

1.76E-95 

5.87E-95 

7 . n ~ - 9 1  

3.70E-95 

2.E6E.05 

3.71EQS 

I 1.WE-97 

2.JBE47 

2.51E-98 

5.06E-37 

1.35E08 

1 .%E07 1 
I 2 9 E a  1 2 4 ~ 4 8  I 
1.46E-37 I 
3.65~-98 I 
4.37E-38 I 
4.15E081 

5.49E-M I 
2.3rE-98 I 
224E-98 I 
1.76E-98 

5.YE.06 I 

1.1 1E-97 I 
3 . 6 1 ~ 4 8  I 
4.8tE-M i 

8 . 1 6 ~ 0 ~  

2 . 3 8 ~ 4 7  I 
j 3.19E-97 

3.33E-97 j 

4.2OE-37 I 
4.66E-37 I 

2 . 6 8 ~ 4 7  I 
2.738-98 I 
2.38E-37 

1.42E-38 

1 .ME47 1 
1.19E-97/ 

2.66E-97 

1.19E-37 

2.46E-97, 

1.19E-37 

1.19E-97 

1.83E-97 

1.48Ea 

5.50E.09 

1.ISE-Ml 

2.38E47 3 . ~ 4 7  I 
3.57E47 

3.43EQB 

7.17Ea 

4.71EOll 

4.14E.M 
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, TABLE 6.X-5. UNCONTROLLED EMISSION FACTORS FOR AN EXTRUDER AND ITS 
COOLING CONVEYOR a 

1.WEQ6 1 
7.65E-30 I 

I 
6.66E-30 I 

I 
1 mE-07 

220E-30 I 

6.lZEQB i < 

3 i 7 E 0 8 1  < 

3YE-301 < 

1 M E G i  < 

1.14E-30 I 
1.GSE-57 I c 

0 37EQ8 4 

l W S 5 2  

75%9 

M l W 2 . 5  

127-1W 

00108-88-3 

1502-094 

108-35-4 

750014 

I Z 4 5 i  

3.XE-07 I 

1.77EQ7 I 

3.94EU?! 

6.ElE.00 I < 

1.73E-301 < 

9 .E6Ea I c 

t.ME-30 I ' 
l.l8EQ7! 

2.YIEQ7 I 

Z.72EQ0 I < 

1.09EQ0 I < 

2 Y E 4 6 l  < 

I S E Q I I  

761E-07 ! 
82dE-07 I 

l.SZE-X I < 

5.UE-W I 

2.YE-X I < 

2.x.E-X I < 

128EQBI < 

7 5 S E a  I 

7.l7E.X I 

5.47EQ8 * 

n . w a  < 

6 m E a  

8.MEQII 

2.45EQO 

0.14E.00 < 

206E-08 

1.43E-30 < 

1.17E-30 < 

6.63E.00 < 

4.77E-97 

4.lOE-30 < 

3.BSE-30 < 

1.UE-07I 

2.71E-07! 

9.48EQ7 I 

1.3QE-30 I < 

4 . S E a l  < 

2.18E-301 < 

iseE-30i < 

3.BOEaI < 

2.13E-071 

6.13E-301 r 

4.BPE-00 I < 

1.12E-07; 

7.WE-07 I < 

2 . m ~ ~  I 

120E-07 I < 

2.30E-X, 

3 49EQ0 I < 

9.74E-X I 

9.WE-30 1 < 

l.fJEQ71 

1 8 5 E - x  

725E-07 I 

2.UZE47 I 

920E-X I 

6 39EQ0 I 

1.19E-37: 

1.19E-07' 

i n m  z . m . 0 7 '  2 2 5 5 8  7.elE-08 Z.YEQ7[ 1.5OE-37' 2.YEQ7i 

C M U  ' 1.WEQEi 9.S2E-03 31E.08 1.MEQBI 1.36EQEi 1SUE-301 

N-1 I 1.93E-07 I 724E-06 .I.O2EQ7 ' 4.S3E.07 I Z.16E.07 I 4.93E-97 I 
I 

TO determine emission f a c t o r s  f o r  compounds not l i s t e d  i n  t h i s  t a b l e ,  mult iply 
t a b l e  6.X-3  VCC data by 0 . 1 3 ,  speciaced organics  by 0 . 2 9 ,  metal HAP6 by 6.62, 
organic  HAPS by 0 . 4 1 ,  PM by 0 . 0 4  and HAPS by 0 . 4 2 , .  
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UNCONTROLLED E M I S S I O N  FACTORS FOR A CALENDER 

I 
M u  1 CAS Cmpd. 2 Cmpd. 12 Maan 

t Number lbilb rubber lbilb tubber I lMb rubber IMb r u b h  
I 

I 
TOTAL VOCs 

TOTAL SPECIATED ORGANICS 1 

TOTAL HAPS I 
I 

IndlvIou?d HAPS: 

0 

I 

a 
I 

1.1.1 .Trichloroelhane 1 
1 .2-Dibmmo-3-Chlomoropane I 
1 .l-Dichloroelhane 

1.2.4-irichlomoenzene 

1 .?-Butaoiene 

: .J-Dichlomoeniene 

2-amanone 

2-Melhylonenol 

2.4-Oiniimphenol 

2.4-OinYrotduene 

2.4.5-Trichlompnenol 

2 .4.6-Trichloroonenol 

3 .3 -3 i rne ino~enmine  

X'.Dirnelnylbenzidme 

71.556 

wO96-12.8 

107-06-2 

120.82.1 

106-9943 

10646.7 

75-93-3 

9548-7 

51-28-5 

?21-14-2 

55-954 

38-06-2 

119-904 

119-93-7 

2'4.Melh)4phenol :03-39-4/10644-5 

L-AminoDiDhenw 

~-Melhyl-2-oenlanone 

z.Ni1mDionenyl 

L-NilmDnenol 

L.4-Melhwenea1anliine 

Aceionnnle 

Aceio~nenone 

Acrolein 

A c QI 0 n It n I e 

aulg Chloride I 
Aniline I 

I 
I aenzene 

Senndne 

Benzyl Chlotide 

BiDheW 
tb(Z-Elh)4hexvl)phtharale 

Bromolon 
Carbon Disuiiide 

Carbon Telrachlonde 

Carbonyl Sutide 

Chlombenrene 

ChlomfotlTl 

9267-1 

108-lc-1 

92-93-3 

100-02-7 

101 -7i-3 

01722-094 

98-86-2 

107-02-6 

00107-131 

00107-05-1 

62-53-3 

7 1 4 . 2  

92-87-5 

001 0044-7 

92-524 

117-81-7 

wO75.25-2 

75-15.0 

wO56-23-5 

463-58.1 

00108-Rl-7 

c a m 7 6 3  

Chloromehane I 74-07-3 

I <  
I 
A <  

< 

c 

< 

< 

< 

c 

< 

< 

c 

< 

I/ 
2.12E-08ll < 

4.24E-08i < 
1 

2.12E.081 < 
I 

3.47E-11 /I 

1.19E-1011 < 
I 

2.:2~-0aii 

4.24EOSU 

1.86E-10// < 

1.87E-10d 

4.96E-111 < 

4.32E-11 11 < 
4.19E-11 11 < 

3.54E-11 !I < 

'I 

l . lSE- l l I /  < 

I 
9 .94~481  c 

3.70E-08I 
I 

7.18E48 

1.33E.09 < 

5.56E-09 c 

3.83E.081 < 

1.52E-071 c 

i.OSE-09I c 

5.16E-09I .z 

1.62E-091 c 

I 

I 

I 
1.73E-091 r: 

1.82E.091 < 

3.02E.091 < 

527E.08 I 
I 

1 ..%E07 1 
2.62E.09 I 

I 
1.1OE-08 I 

5.YEOBI 

2.61E.07 i 

1.91E-091 

1.01 E 0 8  I 

3.19E-091 

3.41E-091 

3.WE-091 

6.WE-091 

2.1 8E-09; 

122E.07 I 

I 

c :.%Ed91 1.27E.0911 c 1.61E-09 1.94E.091 
l I 

5.42E-071 < 2.12E-08ll < 3.31E.07 c 6.42E.071 
i :I I 

< 3.19E-091 < 2.ffiE-11(( < 1.61E-091 < 3.19E.091 

c 5.10E-091 < 1.40E-IOU c 2.62E.091 < 5.10E4991 

c 2.7E-09; 2.ME.11 I; I < 1.WE-09) 5 3.i7E-i 

< i.56E-071 < 4.24E.0811 < 9.94E-081 < 1.56E.07) 

.I I 

, .  

4.ME-07 I 1.17E.09 II Z.NIE-~~~ . ~.WE.O~I 

2.41 €06 I 2.61E-06 
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TABLE 6.X-6. UNCONTROLLED EMISSION FACTORS FOR A CALENDER a'b 

- -. - . - 

CAS 1 Cmpd. 2 Cmpd. 12 

Pollutant Catsqow Number lbnb rubbsr lMb Nbber 

M u n  Mu. 

IMb rubber IMb rubber 

Cumene 

OiLmnroturan 

Di+burylphlnalaie 

Epichlomnyann 

Elhylbenzene 

Hexacnlomwnzene 

Hexacnlomautadiene 

HexacnlomcycIoPenlaatene 
Hexacnlometnane 

Hyuroaunone 

lSODnOmne 

'Aeinyene Chlonae 

n-Xyene + 0-Xylene 

Naoninaene 

? - H e m e  

Nilroaenzene 

n.Nilmsoaimetnyiarntne 

2-Nilmsomomnoline 

o-Anisia!ne 

9-Toluidine 

2-Xyene 

?eniamlomnirrooen~ene 

?entacnlomonenol 

'hen01 

Proayens Oxide 

Styrene 

Telracnlomeinene 

Toluene 

Triflumn 

Vinyl Acntate 

Vinyl Chlonae 

I 11 8.74-1 

00087-68-3 

7 7 4 7 4  I -  07-72-1 

123-51 -9 

78-59-1 

i5-09-2 I 
I 108-38-3110642-3 

I 91-20-3 

: 1 0-54-3 

I 48.95-3 

I 62-75.9 

98-82-8 

13264-9 I <  
84.74-2 

w106-89-8 ' < 

1 W l - l  ! 

< 

< 

< 

, 
59-89-2 1 

, M - 0  

35-534 
9547-6 

8 2 6 8 - 8  

37.86-5 

I 108-95-2 

00075-56-9 

1 o o d Z - 5  

~ 00127-184 

108-88-3 

1582-09-8 

00075-01-4 

< 

c 

< 

< 

< 

c 

: <  

c 

< 

E 

< 

< 

I <  

11 

6.31E-08i 

9.38E-10/ c 

O.WE+W( 

1.56E-071 c 

1.57E-07 1 
2.78E-091 

1.56E-071 < 

J.WE-09I < 

?.48E49I < 

3.95E48I c 

l . jCE47l  c 

;.%E481 < 

2.86Ei7 ~ 

1 21E67 I 

5.59E-07 i 

2.38E-091 < 

7.41E491 c 

6.51E491 c 

5.78E.091 c 

3.225091 < 

2.84E-071 

2.03E48I < 

3.51E49I < 

1.49E-071 c 

1.56E-071 < 

4.66E-071 

i .82E48I c 

3.92EGl  

1.01E081 c 

i .SZE08I  < 

7.82E08l < 

, 

I 

I 

I 

7.05E-10 1 
1.97E-1011 c 

2.62E-101 

4.24E-0811 < 
I 

2.ffiE-09Il 

I /  
I 

3.45E.1 /I 
4.24E-081! c 

5.55E-11 !! c 

6.47E-11 II .z 

6.47511 11 < 

1.98E-ll 11 < 
'I 

3.55E-08ll < 

6.09E-0911 

2.2lE-091 

3.@3E-081/ 

3.55E.11 I1 < 

5.57E-11 II c 

5.94E-11 II < 

11 

I 

I 

I 

'I 

4 .74~. i i  < 

2.84E-11 ;I c 

2.45E-0911 
11 

1.22E-1011 < 

4.63E-1111 < 

2.72E-11 d < 

4.24E-0811 c 
.I 

7.73510 II 
I 

2.12E-08Il < 

5.73E.0811 

~.WE-II i < 

2.12E-081 < 
Z.lZE-08/1 I c 

! 

3.19E-081 

5.67E-101 < 

2.62E-10 1 
9.94E-081 

I 
7.94E-08 I 
1.41E-091 < 

I 
9.94E-081 < 

2.93E-091 c 

1.77E-09/ c 

1.98E-08i < 

5 . 7 5 ~ 4 8 i  < 

6.51 E 4 8  I 

1.46E-07 [ 

6.15E-08I 

2.99E-07 I 

I 
1.21E-09i < 

3.28~-09i  < 

3.74E-091 < 

I 
2.91E-09 < 

1.E3E-09 < 

1 M E - 0 7  I 
I 

1.02E-08) c 

1.78E-091 -z 

7.44E-08 1 
I 

9.94E-081 < 

2.43E-07 I 
4.97E-081 c 

i 

I 
1.99E-06 I 
5.11E-09 c 

4.97E-08 < 

4.97E-M 

6.31 €48 1 
2.62E-101 

1 S6E-07 1 
I 

137E-07 I 
2.78E-09 

1.56E-07 

5.BDE-091 

9.38E.10 I 

i 
3.-~-091 

3.95E.08 I 

1 .%E07 I 

7.96E-08 I 

2.96E-07 1 
I 

121E-07 I 

5.59E-07 I 
I 

2.38E-09 I 

7.41 E 4 9  I 
I 

6.51E-091 

5.78E-09 I 

322E-09 j 
2.84E-071 

1 
2.03E-08 1 
3.51E-09 I 

1.49E-07 I 
I 

1.56E-07 I 

4.86E-07 

7.82E-08 

3.92E-M 1 
i 

l.OlE-08 I 
7.82E-08 

7.82E-08 

I 

I 

I 

I 
a Warm up mill for the calender is not included, see table 6.X-4 for its 

b TO determine emission factors for compounds not listed in this table, 
emission factor. 

multiply table 6.X-3  VOC data by 0.27, speciated organics by 0 . 4 0 ,  A and HAP8 by 0.18. 
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._ .. 
__b TABLE 6. X-8. UNCONTROLLED EMISSION FACTORS FOR AN AUTOCLAVE 

(STEAM PRESSURE VESSEL) 
\VoI.4 IW-6 3-6 

6 / 9 5  

._ . ., 

Z13E-1. 1ff13MI , 1.4SE-Ml 

l.ffiE-07 I ' l.R?E-071 r 1.95E-071 
l.IOE-07I . 1.ME-071 < 1.97E-07! 
1.06EQll < 1.OlE-071 a 1.95E-0771 
1 . B H n I  d l.ME-07l ' 1.98EO7I 
1.C9E-071 1.CdE471 i.97E-071 
2.05E-071 1.99€47! L 3.ffiE-071 
1.ME-071 ' 9.96E-081 - 1.93E-071 
1.07E-071 l.ME-071 1.95E-071 
l.CBE-071. l.ME-071 1.98€-07! 
1.50E-08I. 1.15E-081 I.ME-081 
2.9ZE-081 * ,7.79E-081 l.StE-081 
5.17EdBI 8.TlE-071 i.55E-371 
9.99E-081 1.01E-071 ' :.93E-071 
alOE47l - 3.98E-071 e 7.iZE-371 
1.UE-071 ' 1.08E-071 < 1.sOEOBl 
Z.GE.061 l.42E-1261 1.YJEOGI 
d.6oMBI 3.45E-081 8.29E-071 
l.OSE-071 9.18E-0881 :.%E081 
320E-071 * 2.ffiE-071 < 1.01E-071 

1 ! 

9.16~-081 ' az.e-081 e zi5~-081 
l.lEE47I < 1.W-071 < 2.12E681 
129EQll - l.lBE-07( < Z4BE-081 
8.17E-081 * 6.99EQBI c 3.65E-081 
1.535071 1.15M7l 1.YCoBI 
5.07E-081. 3.LYE-081 . 521E-091 
9.euE-081. a.uE-081 328E-081 
3 . 7 9 W l e  278BMBI - l .UE.091 
1z-i a.aow71 1.%~.071 
6.59MBI * 4.@EQBI * 7.TIEQoI 
1.93EQII 1.745071 4.83E-081 
9.62WI * 724EQBl < 9.73Eo91 

1 I.R?E-071 
2 . 0 5 H n l  s 1.99EQll e X6E-011 

3.59Hnl  < 1.99E-071 a 3.86Hn( 
2.3LEQII < Z l B M 7  3.99E-37( 
2.17E-071 * z.06~471 e 3.92E-07! 
2.67E461 157EQll 22lE.061 
7.70E-081 - 5.855-081 - 6.BlE-OSl 
4.39Eal ?.-I 1.68EQBI 
5.07E-081 * 3.tBEQOI e B.PE-39l 

l Z E 4 7 l .  4.13E.Ml 5.uIE-001 

i . u E m i  . 1.6~~-071 e s.wE-08i 

1 1.33EO)I 8.enEds( 

2.c65071. l . m I 3 7 l '  3.6sE(n! 

' . Z.PE-081. Z.UE-08i < 2ZzE-08/*  5. l lE-081.  
1.UE-071 3.10E-07/ 2.37E-aEI 3.88EQ)I 

Organic Chemical Proceas Industry 6 .  X-27 
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I 

a TABLE 6.X-9. UNCONTROLLED E M I S S I O N  FACTORS FOR A PLATEN P R E S S  

i 0; 
I 

i 

i 

I 
\ 
I 
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a TABLE 6.X-9 UNCONTROLLED EMISSION FACTORS FOR A PLATEN PRESS 

a To determine emission factors for compounds not listed in this 
table, multiply table 6.X-3 VOC data by 5.80, speciated 
organics by 27.14, a3d HAPS by 43.40. 

1.88~10-~ lb/lb rubber 

to be one of the most prodigious emitters of 
Sampling was conducted using EPA method TO-11. 

Analysis was conducted using EPA method TO-11/HPLC. 

and processes are 

in that sample. 
in a I*O8* or a 

the compound was a Tentatively 

\ \\\Val. 4 w 3-7 
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TABLE 6.X-10. UNCONTROLLED EMISSION FACTORS FOR A HOT AIR OVEN 
A 

E- l rnlocrl.4 
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TmLE 6 . : { - 1 0 .  UNCONTROLLED Z M I S S I O N  FACTORS FOR A HOT A I R  OVEN 

< 

Cangound 5 ilae green unextr2aed n o h e r .  Campounds 8 and 22 
'were preextrdded general  prcaucts.  

I d e n t i f i e d  Canpound (TIC) ana was not detec ted  in that sample. - "3 determine emiss ion f a c t o r s  f o r  comgounds not l i s t e d  i n  t h i s  
nul- , i?ly ; a l e  6.X-3 VOC data Cy 7.39, speciaced ( f - a l e ,  

.'i blank space means t h a t  t.le compound was a Tentat ive ly  
/ 

/ 

arcanrcs ny i1.43 and ? a s  C:J 2 2 . 6 4 .  \ 

6.X-35 
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TABLE 6.X-11. UNCCNTROLLED PlISSION FACTORS FOR GRINDING 

< 

< 

< 

< 

< 

' 

< 

< 

< 

c 

< 

< 

< 

\ 
! 
i 

! 

I 
1 S7E-02 I 

7.01E-05 1 
126E43I < 

I .23 I 

l.MEQ2l 

133EQJI < 

Z.UE45 I 
4.64E-Xi < 

4WE4.5  c 

Z.BSE-05 I 

I 

3.37EQ6I 
S.71E-051 < 

J.o~E-o.! 
I . U E 4 5 I  < 

:-5EQBI .z 

1 .ME45 I 
2.73E-05 I 
2.WE.06 I 
1.69EQBI 

5.70E-05) 
1.15E-O./ < 

2E9E-061 < 

3.36EQS I 
321E-051 < 
3.81E-m i 
1 2 4 E O I i  

3.93EQB I 
l.SaE45! < 

2.85E-05i < 

1.57E-051 c 

I .86E.n I 

1 .%E46 I 

2.32E-05 1 
1.4lE43 

! 

z n E o 5  I 

I 
5.18E-O. I 
l.ME4Zi < 

6.UEQ6 1 
1.39E-021 < 

0.55 I 
t-w-nzi < 

! 
2.65E-05 ! 
5.70E-07! < 

7.ME-071 < 

1.9ZE-051 < 

a.s2~-07 I 
i.89E.061 < 

1.97E45 I < 

4.ZSEOB I < 

4.90E47l < 

7.94E-06 I 
1.40E.06 I 

1.59E-071 < 

3.94E-37/ < 

l.IOE-05I < 

5.47E-07' < 

4.19E4J e 
2.30E.06 
5.81E-07 I 
1 .ME45 I 
WE.061 < 

3.94-7 I 

~ E Q B  i 

1 .mEa ! 
5.70E-07 ! 

I 
1.59E.06 1 

9.59EQJ I e 

8.62E-07 1 
2.WE-06 I 

I I I 

Sidewall, Carcass, and Belt Grinding-pounds emitted per pound of rubber removed or 
ground off (lb/lb rubber removed). 

Buffing-pounds emitted per pound of rubber processed (lb/lb rubber processed). 
matter control: 

sidewall by cyclone 91.9% 
carcass by cyclone 97.8% 
belt by cyclone and ESP 99.97% 
retread by cyclone and baghouse 97.9% 
For uncontrolled PI4 emiasions Sidewall, Carcass or Belt Grinding us a factor of 1.0 lb 
emitted per pound of rubber removed. 
value exceeds that of total VOC. This discrepancy is being investigated. 

\/d4 meiJ5 3-9 
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12.1-7 

VOL, LIQ- 

I x IO -4- 

1.27 
-- 
0.453 

0.574 

0.039 

0.161 

0.093 

0. I25 

0.118 

0.402 

4.40 
0.510 

D. 1-3 

m\. VOl  

V i  w e  

o. 257 
I- 

0.008 

0.015 

5 120 

0.P86 

0.027 

0. Zb 

1.440 

0.667 

0.099 

6.969 
69.654 

D. l- 6 

VOL. CIA< 

z- 
0.87 I 

1.910 

Oh% 

3.m 

__hl\c 

0.616 

0.3q 

I -06a 

2.620 

16.6W 

54’35 

.0.§37 - 

- 
I .m 

0.828 

4-27 
O.I% 

3.26 

5 26 

0.40 - 
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Q.=l 
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O a  
b 

C 

d 

Particulate matter collection efficiency of 99.3% was observed 
on a baghouse control device used on this process. 
Compounds detected only as tentatively identified compounds 
(TICS) in emissions from indicated rubber compounds. No 
applicable data for non-detects. 
Blank correction caused a negative value. A "0" is reported 
for these cases, but $not included in the statistics 

Emission factor is a combination of emissions from productive 
and nonproductive passes. Emissions from nonproductive mixing 
are approximately 90% of the total. 

si mary . 5 
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' TABLE 6.X-4. UNCONTROLLED E M I S S I O N  FACTORS FOR A MILL 

I I 
Cmpa. 2 I Cmpd. 3 I Cmpd. 4 Cmpd. 12 

PalluUnlCat 1- 0 Mbnbk 1 1 1 M u n  1 M a r  

I 
I 

! 

05071.554 
96-12.8 

:2042-1 
iC6-99-0 

lC646-7 
C007643.3 

254.7 
:?5-67-9 
: 21 . I  4.2 

3.95.4 

23.06-2 

"9.904 

i i9.957 
: C6-394,106-4&5 

$2-57-1 

:3106-10-1 

?2.93-3 

:f3-02-7 
:31-7-9 

C1722-09-4 
3 - 6 6 4  

:07-02-6 
C5107.13-l 
C3107.05-1 

CZ-53-3 

71.42-2 

92.67-5 
: :o.M-7 

92.52-4 

' i7.81-7 
iSO75.25-2 
00075.15-0 
C 0 0 5 6.2 3.5 

r6558.1 
00108.907 
ooW746-3 

98-82.6 

13244-9 
i 131-11-3 

84.74-2 
00106-894 

1My1.4 
118-74-1 
8746-3 
7 4 7 . 4  
67.72-1 
123-31-9 
78-59-1 

W075-09-2 
10638-YlW-42-3 

I 
l.lOE.041 
3.47E-051 < 

9.ME-X 

I 
I .12E.04 i 
4.39E.M < 

231E-351 < 

7.01~.aa I 
2.89E.08 I < 

l.39E.0EI < 

9.90E-091 < 

1.26E481 < 

7.61E.061 
1.87E.081 < 

5.61E-061 < 

i 47E-081 < 

1.66E-081 < 

: . ~ ~ E . o B I  < 

 BEOBI OBI < 

A.49E-091 < 

:.6OE-061 
d.YE-091 < 

I.ldE.C6 I 
a.oaE.091 < 

3.89E-08 I < 

9.13E.091 < 

1.41E-07! < 

2.80E-071 
l.dlE.071 < 

1.41E-071 
i.41E.071 < 

5.UE-061 

1.76E-08l 

6.58E-091 < 
9.86E-091 < 

3 . 6 5 ~ ~ 8 1  
3.63E.071 
7.C4E-08 I c 

9.67EQQi 
7.04E-08 I < 

4.31E-071 < 

7.01~-081 < 

7.04E-061 < 

1.47E-08 I 
4.1 9E09 / 

1.37E-071 
7 , ~ 1 ~ - 0 8 1  < 

1.41~07j  < 
9.71E-39( 

6.40E-35I 1.71E-MI 7.89E-051 I 1.12E-M 

5.MIE-351 e 9.81E-071< 3 z e ~ - 3 5 i  < 5.MIE-351 
1.75Ed5i < l.lOE-07 < lZlE-351 < U I E 4 5  

! 

a . u E a i  < 7.a8~.11U < 1.ieE-w 

I 
6.63E48I < 3.46E-391 < 4.UE48l 7.MEQB! 

4 .33E09 j  < 4.19E-lli < 5.80E491 < 1.JOEQBI 

9.33E-391 < 9.74E.11; 1.WEQBI < 2.MIEOBI 
3.64E-091 < 3.40E-111 c 5.13E-391 < 1.28E-381 

I 

I 
I 

z . m E a i  

r . 0 6 ~ 4 7 i  < 6 . 9 3 ~ ~ 9 1 <  3 2 5 ~ 4 7 1  a.12~-37/ 
5.73E.091 2.31E.118 < 1.11E.041 1.59EQB; 
2.01E-281 < 2.ME-10! < 2.73E.081 < 5.81E.081 

5.73E.091 < 6.26E.llU < 7.79E.091 < 1.66E.081 
5.93E-091 6.58E.11U < 7.88E-091 < 1.68E081 
3.29E-091 < 7.37E.1111 < 4.48E.091 < 1.08E.08! 

Ll3EOBI 3.43E.111! 2.13E-081 < 5.56E-081 

1.YEOI)I < 7.7E.llq 2.1lEQ91 < 4.YE-09! 
3.12E-281 < 3.46E.091 < 2.61E-061 9.12E-061 
2.84E-291 < 4.32E-111 3.91E-39 < 8.08EOgl 

1.35E.061 < Z.WE-lO! < 1.83E-381 < 3.89E-081 
2.71E-39j < 5.31E.11( < 3.79E-391 < 9.13E-391 

I 
1.UE.07I < 6.93E-391 < 1.UE.071 < 2.95E-37! 
2.84EQ8I 3.06E.101 < 7.8JE-WI Z.BOE-371 
i.UE-07! < 6.93E-091 < 1.UE-371 < 2.95E-371 
i.XE-071 < 6.93E-09U < 1.OZE-071 < 1.41E.071 

l.UE.071 < 6.93E.091 < 1.41E-071 < 2.95E.07! 
3.48E.061 2.37E.lOY < 222E481 5.YE-061 

5.39EOBi 3.47E.101 3.29E-041 5.99E-04 

1.99EQ9i 3.19E-11; < 2.73E-391 < B.yIE-39j 
3.ME.091 6.93E.0911 < 5.m-1 < 9.88E-391 
4.16E-081 9.50E-1111 2.84E081 4.16EOBI 

6.63E-061 < 3.46E.09? < 7.19E.081 < 1.48E.07 
2.49E.07/ 1.76E-07( 2.78E0_7! , 5.WE.071 

I 
6.63E-061 < 3.48E-091i < 7.19E-i < 1.4BE.07 
2.43E-371 e 8.49E-lOl < 3.nE.071 8.38E.071 

I 
6.63EoB < 3.46E-39ie 7.19EOol< 1.4BE-37 
l.UE-39 Z.48E-111 < 4.63E-391 1.47E-06 

5 . o a ~ a i  6.55~.1it < 6.89~-091 < 1.47~-381 

1 . ~ ~ - 0 9 1  Z.GE-IIM < 1 . 8 6 ~ ~ 9 1  < 4.49E.091 

i . m a 7 1  l.41E-090 2.51E-071 B.BJE.O~~ 

i 
I 

I 6 . 5 3 ~ 0 8 l <  3 . u 1 ~ m i  < 7 . m a i  1.48E-37 

< 8.ME-399/ 1.73EOBI 
< 1.91Eo8/ 721EO(I/ 

7.74EQBI 1.70E.07 

< ~.WEQB/ 1.12E-37 
821EQO/ - 1loEQB 

< l.UEQI( < 2.95E-37 
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a To determine emiss ion fac tors  f o r  compounds not l i s t e d  i n  t h i s  t a b l e ,  mult ip ly  
table 6.X-3 VOC data  by 0.73, spec iated organics  by 0 . 3 3 ,  and HAPS by 0 . 2 6 .  

a 
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3.31E-961 

2.ME-97 I < 

6 75E49 I < 

5.06Ed7 I < 

5 . % E a  I 

1.17E-971 

I .%E091 < 

3 2 6 E a  I < 

3.3CE48I < 

a 65EW I < 

? 62EQ9 I 

9 75E49 I < 

3.mEQB I 

8.25E49 I < 

8.85149 I r 

4.22E-29 I < 

2,56E-C6 I 

9.26E-99 I < 

2.8GE.08 I 

163E.081 < 

3.13E-97I 

3.UEd6 I 

3.1CEQ7I r 

I.WEQ7 I r 

2.ME-97 I < 

1 67E07 I r 

:.E9Ed7 I 

0 6 7 E a  I 

1.03E-971 

1.42EQB I 

?.ME47 

I.CaE-97 I < 

2.SE-97 I 

I.WE-971 < 

2.46E-97 I < 

I.WE-97! 

l .mEQ7:  e 

6.UE-24 ! 
1.IIE-97j 

2 . 6 1 E a  I 
3.t3E-I 

I .%EQ7l 
I 

1.LaEQ7 1 
6.10E-24 1 
9.3sEQOI < 

t.ME-24 ! 
I.ME-24 I < 

IZE*I/ < 

1 .OQEQ7 I < 

1 . S E Q l l  

1.SE.081 < 

6.01E-241 < 

1.36E-241 

i. l8EQ7l 

5.55E-1 

K U E 0 9 1  

9.51EQfiI < 

i.42EQ6 1 < 

2.62EQ6 I < 

2.?2EQ6 I < 

4.69E-981 s 

l.74E.08 I < 

1.87E.081 

1.16E-241 

2.65E-97 I 

2.61E.081 < 

i.22EQ6 I 

3.55E-24 I 

! .%E47 I s 

6.I8EQ61 

1.7SE-97 I < 

1.66EQ7l < 

4.7OE-371 < 

6.72E431 

7.51E.081 

2.UIE-581 < 

1 .66EQ7 i < 

327EQ91 

6.70~-98 I 

9.WE-24 I < 

9.60E.08 I 
9.ozE-24 I * 
I . l lEQ7l  < 

9.WE-24 I < 

a.m-24 I * 
6.1IEQBI 

I.48E-XI 

5 2 2 ~ a i  

6.YIE-I < 

3.65EQ7 1 < 

1.€6€Q7[ < 

3.RlE-24 I < 

2.37E-24 I 
I 

7.17EoLI I . 
I 

3.CdE-24 I . 
2.87E-241 < 

656E.08 < 

1.32E-37 < 

6.57E49 

7.63E-24 e 

l . 9 7 E a  < 

929E-24 

3.70E49 < 

I.GIE49 

664E-98 

1.59E-24 "26E-24 I * 
1.57E-96 < 

4.19E-58 

1.45E.081 < 

2.87EQg < 

6.5JE.W < 

1.61EQ6 

1.35E-24 

6.30EQB < 

3.08E-24 

1.32E.07 I 

1.6lE-24 

1.66E-97 < 

1.32Ed7 r 

l .YEQ71 < 

221EQ7 < 

122EQ7 c 

L7 lE -M 

: .YE47 < 

4,42EQ9 

1.48E.07 

f i .MEa < 

1.16EQ7 < 

6.WE-24 

8.m-M 
6.60E-24 * 
6.u9E.a < 

1.mE-n 

3 . 9 e a  

2.58EQP 

4.l5E49 < 

7.4oE.a < 

I . P E Q 7  

3.57E-n < 

123E.N < 

I . 4 6 e . a  * 
l.5oe4d ' 
i . s e a  - 

, 
6 . 7 7 ~ 4 9  I 

I .UE .a  i < 

1 .BIEQ7 i < 

I.63EQ7I 

8.38EQO I 
1.15EQ7 I 
629EQ91< 

5.93E-1 < 

6.57E-96 I < 

2.05E.08 I < 

2.UE-24 I < 

2.361.08 I 

4.34E-X ! < 

1.59E-XI < 

1 . Y E - X I  r 

1.OIE-241 < 

2.VEQ6 

2.12E.081 < 

6.67E-M I < 

327E.X < 

2.14EQ7! < 

2.61E46/ 

2.4SEQ7 I 
1.WEQ7 I 

2.48EQ7I < 

221E-971 

126E-97 I 
1.BBE-XI < 

l .MEQ71 
I 

6.EzEQOl 

I.OZEQ7i 

9.38E-M: < 

l.47E-071 < 

9.3EQ)I e 

l .UEQ7 I 
9.aaE-24 I 

O J D e - M I  < 

9 S E a  I 
4.09EQ7 

4.mEQB ' 
6.55EQO < 

1.ToE-n 
I.MEQ7 < 

125.547. 

l996.N 
3 . 4 1 E a  

2 9 e a  
2 1 Y a  

1.08EQ7 I 
2.38EQ7 I 
2.51E.081 

5.aEQ7 1 
I.HE-X! 
1.34E-971 

124E-241 

129E-24 I 

1.48E-97 I 
3.65E.08 I 

4 37E.08 I 

4.15EOBI 

5.4SE-24 I 

2.34E.08 I 
224E.M I 

1.76E-24 I 

% % E a  I 

3.6lE-M I 

1.lIEQ7l 

4.8lE-241 

3.1814371 

B.lBEQ81 

3.UEQ7l 

2.3BE-971 

420EQ7 ! 
4.66EQ7 I 

2.69E-07371 

2.73E-24 I 

2.38E-07 I 

1.42E-58 ! 
I.48EQ7 I 

I 
I.19EQ7I 

2.€6€47 I 
I 

1.19EQ71 

l.lOEQ7 

1.48fQII 

5 . 5 4 ~ ~ ~  1 
3.(uEQ7 

2.33E.07 1 
337EQ7 

3 . e a  

7 .17Ea  

4.7lE-08 

4.14e-x 

w- 4 a e a  - < 189EOB - Z l Z E 4 8  
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c,m.ao.*r cmoe. # e  ~.mp.a '9 CmpE. a12 

Pa1lm.m c.t.aorv CAS I ~ IMB~oD.~ ~ IMbruOW IMbruOW 1 IMMI09n 

78.59-1 2.85E.08! < J.IBEQ)! < 7.99EQ9! 6.UE.08 

U.Q?,UlUCMnO. j 7-2 ~ I M E - % l  I.YE-351 Z.UE-%/< 8.18E.08 

mx*.n. P X w N  ' 0 0 1 0 6 3 b m 1 0 g l 2 ~ 3 i  < 765E.081 3.YE-371 1.UE-371 8.ME.08 

**e- I 71054-3 I I m E 4 7 l  3.94E-371 8.ylE-371 2.45E48 

un-m 58-953 ~ < 221E.081 < 6.81EQ)I < 1.52E.081 < 6.14EQ) 

*N"mPI I I *DWUnrn 62-75.9 i < ?.72E38 I < 1.79E.081 < 5.85E.081 * 2.06E.08 

5949.2 , < 3 . 7 E 3 8 I  c 9.86EWl < 2.54E.081 I.UE.08 "NnmYmO-UII 

W.0 I <  331E.081< 1 . M E U I I c  2 . 3 0 E a I <  l.17E.08 P M l M  

*id- 9 5 5 3 4  i < 184E-381 :.18E37I IZSEQBI - 6.63EQ) 
*mom XC45-476 ' r.l4E318I 2.518E471 i.SSE.081 l.TlE-97 

' m . W m m m N . I I  5268.8 < :::Ed71 r 2.72EUJI < 7.17E.081 < 4 . l O E a  

Pem.ou.mmnN 37-865 < ? . i l E d 3  I c 1.39EUI I < 5.47E.018, 3.85E.08 

?bra, 1C8.95-2 :Z:E471 l.42E.071 ?.73E47I 1.17E.08 

?-ana. 75.569 < i.3dE-971 r 1.B5E-S a Z.HE-371 - 5.ME-37 

9mm MIMY2.5 < ' O7E-981 '258471 < 23E.088 3.93E.08 

ielROl.mOmm 1:7-la-A < ' ::E47 ' < 5.47ECB I < 7.39E.08, 2.02E-37 

-:I** 11)1@8.86.3 < : '5E47 9.26ES6 ' ' 9.02EdB I ' i.O9EQ8! 

N W D Y * n  j 91.203 i 666E.081 1.77E471 781E47!  B.ME.08 

0 

U9.n y.r 
1MbruM.r m w  

ZSE.081  8.3sE.M 

< 4 . ~ 2 ~ ~ 8 1  1.ma 
< 1.UE-371 3 B Q 7  

. 

2.71~-37llj 7.81E-37, 

9.46E-371 2,4%5Cd! 

< I.Y)EQB! * 2ZOE.081 

< 4 % E a 1  < 8.REQBI 

2.IBE.081 3.77E.081 
I 

< 1.%EQBI< 3 I u E a I  
I 

3.83E4.91 e l.lBE-371 

2.13E-37! 4.?7E-37( 

6.I3E.081 < 1.05E-37( 

c 4.89EQB I c 8.37E.08 I 
1.1ZE471 1.73E-371 

< 7.08E-371 L 1 . 8 5 E a I  

< Z.WE-371 725E-371 

< 1.ZOE-37 I 2.02E.07 I 
< 2.38E-X I 9.26E06 I 

6.X-22 

l l ldM : ;9E37 ~ 7.24E-W I 1.02E.07 I 4.93E-37 

EMISSION FACTORS 

Z.lSE.071 4.93E-371 
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TABLE 6.X-6. UNCONTROLLED EMISSION FACTORS FOR A CALENDER a'b 

1 CAS Cmpd.2 Cmpd.12 1 Maan MU 

:TOTAL VOCs 

,;TOTAL SPECIATED ORGANICS I 
i TOTAL n w s  

I Indlvidua HAPS: 

Pollutanl Caleaow I Number lbflb mbber lMb rubber I lMb rubber 

4.67E46 I P.WE-351 5.31E-05 

< 7.34E-051 < 4.49EGll < 3.89E-051 < 7.34E.05 
I 
! < 1.34E-0SI d 3.48E46H c 8.UE46I < 1.YE-35 

I I il I I 

IMb rubber 

1.2-Dichloroelhane 

1.2.4-Trichlnmbenzene 

1 3Eutadiwne 

1.4.Dichlomoenzene 

?-Emanone 

2-Mwlhylphwnol 

2.4.Dinilro~henol 

2 A-Dinitrotoluene 

2.4.5-Trichlomphwnol 

2.4.6-Trichlompnenol 

3.3'-Dimelho~enz1oine 

3.5.Dimelhylbenz1dine 

Y4-Melhylphenol 

2-hinobiphenyl 

4-Mwrhyl-2-penlanone 

.I-NilroOiohenyl 

4-Nilmpnenol 

2,4'-MwIhyleneaianiiine 

Acwlonnnle 

Acelopnwnone 

Acrolein 

Acrylonrrrile 

Xlyl Chloride 

Aniline 

Benzene 

Benndne 

Eenry( Chloride 

Biphenyl 

bisf2-Elhylhwxvl)phrh~alw 

Emmnfon 

Cattan DisuUide 

C m n  Tetrachloride 

Carwnyl Sullide 

Chlombanzene 

Chlomtonn 

I 

1.1.1 .Trichlomolhanw 

1.2.0ibmmo-3-ChIoropm~~e 

,, Chlommsthane 

71-556 

wo96-12-8 

107-06-2 

120-82-1 

106-996 

10646-7 

78-93.3 

9548-7 

51.28-5 

121.14-2 

95.954 

8846-2 

119-924 

1 19-93-7 

I 74-07-3 

< 

< 

< 

< 

< 

c 

< 

< 

< 

< 

< 

< 

< 

I 
5.27E-081 c 

1.56E-071 < 

1.22E-071 < 

2.62E-091 

1.10E-081 d 

I 

5.5dE-0tli e 

2.61E-071 c 

1.91 E 4 9  I 

1.OlE-081 c 

3.19E-091 z 

3.41E-Wl < 

3.60E-091 < 

6.WE-091 < 

2.18E-091 c 

2.12E-08I/ c 

4.24E-0811 c 

2.12E-081/ 

3.47E-11 II < 
4 

1.19E-1011 

2.12E-0811 < 

4.24E-0811 (. 

1.87E.101; c 

1.86E-101i c 

11 

4s6E-1 l I1 

4.19E-11 /I 
4.32E-11 I1 < 

3.54E-11 1 .: 
1.15E-11 II c 

3.70E-081 < 

9.94E-081 c 
I 

I 

7.1aE-08i 
1.33E.091 c 

5.56E-091 c 

3.83E-081 c 

1.52E-071 c 

1.05E-09 I c 

I 

I 

I 

5 . 1 6 ~ 4 9  t < 

1.62E.d < 
I 

1.73E-09 I 
I 

1.82E-091 < 
I 

3.02E-091 c 

1.09E-091 < 

5 2 7 ~ 4 8  I 
I 

1 S6E-07 I 
I 

122E-07 I 
2.6ZE-091 

I 
l.10E-08 I 

5.54E-08 j 
2.61E-071 

1.91 E 4 9  I 
1.01E-08! 

3.19E-09 1 
3.41E-09 1 
3.50E-09 I 
6.OOE-09 1 

I 
2.18E-09 

9267-1 

108-10-1 

92-93-3 

100-02-7 

101 -7-9 

01722-094 

98-86-2 

107-02-8 

W107-13-1 

00107-05-1 

62-53-3 

7143-2 

92-87-5 

WlOOer-7 

92-524 

1 17-81 -7 

m75-25.2 

75.15-0 

00056-23-5 

463-581 

00108-5C-7 

000674&3 

! c l .ME-09! 1.27E-091/ c l .ElE091 < 1.94E-091 

c 6.42E-071 < 2.12E-0811 c 

c 3.19E-091 c 2.86E-11 I/ .: 

< i.lOE-09I < 1.40E-1011 < 

< 3.77E-09/ < 2.44E-11 ij < 

c 1.56E-071 < 4.24E48li < 

c 1.29E-071 < 4.24E-081 c 

c 1.56E-071 < 4.24E-0811 c 

c 1.56E-071 < 4.24E-0811 < 

c J.QIE-08I 9.64E-0911 L 

I 

4.ME-071 1.17E-0911 

I 1 

I II 

1 

4.54E-081 1.33E-0311 

c .1.96E091 < 

< 1.sEa7j < 

1.78E-06 I 

I 

I 
2.41E461 2.ElE-W 

c 7.82E-081 < 

I 
3.31E-071 < 6.42E-071 

I 
1.61E-09/ 3.19E-091 I 

2.62E-091 & 5.10E-091 
I 

l.WE-09I 3.77E-091 
I 

.56E-07 I 9.94E-08j .: 

4 . 9 4 ~ 4 7  I 2.48E-07 I 
8.56E-081 < 129E-07 

9.94E-08 < 1.56E-07 

9.94E-08 1 < 1.56E-07 

~ 2 0 ~ - 0 8 1 <  9 . . ~ ~ - 0 6  

2.34E4E 4.54E.08 

9.65E-10 c l .%E49$ 

9.94E-38 e 1.56E-37 

9.33E49 1.78E.08 

3.6E-07 7.34E-07 
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_ -  

Cumene 90-82-8 1 6.31E-081 7.05E-lO/j 3.19E-08 

0.WEtWl 2.62E-1011 2.62E-10 

I 
OibeluONran 132.669 ! < g.SE-ia! < 1.97~-iok c ~ . ~ E - I o  

I1 

1 
86.74-2 i Oi-n-b~pnlhalale 

TABLE 6.X-6. UNCONTROLLED EMISSION FACTORS FOR A CALENDER 

6.31E-08 

< g . ~ ~ - i o  

2.62E-10 
I 

Wnyl Acetate ' WnylChlonde 

7.82E+9)8/ c 

W075-014 c 7.82E-081 < 
I 

a Warm up m i l l  for t h e  calender is n o t  included, see table 6.X-4 f o r  its 
emission f a c t o r .  

b To determine emiss ion f a c t o r s  for  compounds not l i s t e d  i n  t h i s  table, 
mult ip ly  t a b l e  6.X-3 VOC data by 0 . 2 7 ,  spec ia ted  organics  by 0.40, 
and H A P S  by 0.18. 
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TABLE 6.x-a. UNCONTROLLED EMISSION FASTORS FOR AN AUTOCLAVE 
(STEAM PRESSURE VESSEL) '' 

I CrnpaM C r n p d . I  C r n p d M  C m p a # l  C r n D d I s  cmpdm c m p ~ L # 1 1  

POllUtlm Cal.(YIN w-wl %m-nlo* 1- Oll t-wm IMPU- - I- 

5 / 9 5  

75-34-3 

75-35-4 
71-556 

7 9 6 0 5  
79-345 

Ccm612-8 
w106-934 

1 0 7 w 2  
78-87.5 
iC6-88-7 
:ZD82-1 

:06-991) 
:010€-48-7 
,3123-91.1 

106-503 
78-93-3 
532.274 

25-4a.7 
31-28-5 
: 21 -1 4-2 

95-95-4 

91.941 
119.904 

119-92-7 

e-2 

1CB39.Ul0644-5 
92-67.1 
ioa:'-i 
92-953 
1Mo2.7 

101.77.9 

534-52-1 

7505-8 
iQ19keS.2 
M107-02-8 

107-151 

107-051 
E22-53.3 
9807.7 

7 1 4 2  
9247-5 

3 3 1 W 7  
92-52-4 
1 1 1 u  
117-81.7 

75-252 
74.83.9 
7 5 1 5 4  

-s23-5 
n 6 3 S 1  

1 W 9 0 7  
7 5 d o 3  
87.68.3 
74-87-3 
128- 
Degd 

r m 7 ~ 7 . 0  



TABLE 6.X-8. 

e 

e 
6.X-28 

UNCONTROLLED EMISSION FASTORS FOR AN AUTOCLAVE 
(STEAM PRESSURE VESSEL) '' 

CAS I 
6011-7 
131-114 
w 7 c 2  

WlMiaaa 
1404&5 
lMyl4 

IMW 

Mo87-Sa3 
i i a 7 c i  

7747-1 
67-72-1 
12331.9 
7 4 - 6 8 4  
-1 
7 a s i  
8-4 
:01.1d.4 
75-09-2 

:@&3&3'10M24 
91-203 
110543 
9a853 
52.759 
59480.2 
12149.7 
3oou) 
9653.4 
95474 
B Z a  
57-5 
108852 

wo75%9 
lM42-5 
1- 
127-1a4 
1ogsS3 
79414 

5.B9E-09 
4.34E-09 
3.98E-07 
22lE-09 
1.75E-M 
3.49E-W 
1.8ZE.081. 

4.64E-09 
218E-W 
2.1-47 e 

3PE-09 - 
Z9lE-M 
3.19EQO < 
128E-W * 
214E-07 
1.81E.08 . 

' 3.71E4-91 : 2.48E.08( .. E.Y)E4-9/ ; 
j 
I < 1.23E-08l 1.79E49F)I < l.31E-09 r 320E-09!. 
I 4.78E-071 7.27E-071 2BBE-07 9.78E-071 

2.37E-071 Z.ME-071 . 7.75E-09 . 213E48! 
i.16E-08) - 827E-081 8.81E-W e 1.OlE.081. . 1.99E.081 - 2.73E4-91 * 1.68E.08, . 5.75E48!. 
3 . 7 Z E 0 6 1  7.34E-051 226E-M) 3.08E-1 
2.48E-051 6.19E-05! 9.71E46 1.95E-051 
3.OZE-07) 9.83E-07 2.41E-071 
1.65E061 1.08E.08 3.9.E-oBI 

, < 1.79E4-91 s 1.59E.081 ' 1.44EQB 567E.081 

~ : ~ ~ ~ l  * Z.WE.08 1.37E.08 e 4.96- 

4.79E.081 < 4.65E.081 S . Y I W /  . l.llE47n/ 
< 2.38E.081 3.36E4-91. 2.YJE.08) 724EQlll * 
' 9.98E-081. 1.22E.081. 9.YE-091 2.76E.OB/ . 
s 1.BjE-W < 229E.081 < 1.71E.08 < 5.455E.081. 

2.14E-071 - 1.63E.081 1.UE45 3JBE.081 - 
1.97E061 4.PE.08)81 3.31E-M I 4.81E08 

s 3.49E4-91 < 4.33E.081 2.- 027E.08 
3.02E4-91 d.36E-071 228HyI  827E.08 I 

< 1.75E4-91 1.19E-071 1.65E-W 8.45- 
s 1.95E-07l - 3.98E-07 < 21-47 . l.lOE46 < 

1.31E-Ml 7.18E-07 3- * 158W 
3.WE.071 2.84E-07 2J4Hn 1.lZE46 

s 1.53E-071 2.02E-07 1.1oE-07 r 55BEQ7! < 
Z.ME-05/ 1.56E.051 7.09- 27UE451 

1.sOE-07 l.aE-07 e 7.Y)E-W 
1.17- 8.63E.08 l.rSE.08 
2.1- 1.34E-W 1.73E-09 
5.- 2-47 718E-M 
5.71- a 4.xKQB 8.88E-09 
1.31E.08, 7.98- . 7.59E-09 
1.72E471 * l.YIEQI/ * 1.76E.081 
2.15E-W( 4.4lE-M 5.32E-071 
1.28E+5l 9.i3E-M 2.75E-071 
1.76E-07 1.6BEQI 6.18E.08 
l .PE08l 1.BBE-M O.dE-071 
8.76E-MI. 7.6lE.08 154E.08I 
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TABLE 6.X-8. UNCONTROLLED EMISSION FASTORS FOR AN AUTOCLAVE 
C. (STEAM PRESSURE VESSEL) 

6/95 
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71-556 
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WlC693.4 
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532-27-4 
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95-954 
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91-9LI 
114434 
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9267-1 
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10002-7 
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W107M-8 

107.12-1 
107-05-1 
62.52-3 
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7 1 0 2  

51-28-5 
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TABLE 6.X-8. UNCONTROLLED EMISSION FASTORS FOR AN AUTOCLAVE 
(STEAM PRESSURE VESSEL) '' 

I I I I I 

a 
b 

C 

d 

Extruded EPDM (Peroxide-cure). 
Tentatively identified compound (TIC)- no data is given if not 
detected. 
Includes pollutants in steam blow-off (when depressurizing the 
vessel) and in the condensate produced during curing. For 
noncontact steam applications, the total values shal1,be used. 
For direct contact, steam curing, 17% of the emission factor 
is discharged in the condensate produced during curing and is 
not therefore released as an air emission. 
To determine emission factors for compounds not listed in this 
table, multiply table 6.X-3 VOC data by 1.42, speciated 
organics by 9.09, and HAPS by 7.21. 
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.TABLE 6.X-9. UNCONTROLLED EMISSION FACTORS FOR A PLATEN PRESS 
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TABLE 6.X-9. UNCONTROLLED EMISSION FACTORS FOR A PLATEN PRESS 
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B TABLE 6.X-9 UNCONTROLLED EMISSION FACTORS FOR A PLATEN PRESS 

a To determine emission factors for compounds not listed in this 

b Formaldehyde 1.88~10.~ lb/lb rubber 
c Formaldehyde 1.23~10 lb/lb rubber 
d 

table, multiply table 6.X-3 VOC data by 5.80, speciated 
organics by 27.14, aqd HAPS by 43.40. 

Compound judged to be one of the most prodigious emitters of 
formaldehyde. 
Analysis was conducted using EPA method TO-11/HPLC. 
Due to the high reactivity and propensity of formaldehyde to 
become quickly bound up with other available chemicals, 
formaldehyde emissions from other compounds and processes are 
judged to be insignificant. 
A blank space indicates that the compound was a Tentatively 
identified Compound (TIC) and was not detected in that sample. 
A 88011 indicates a blank correction that resulted in a 11081 or a 
negative value. 

Sampling was conducted using EPA method TO-11. 
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TABLE 6.X-10. UNCONTROLLED EMISSION FACTORS FOR A HOT A I R  OVEN 

M l M 9 5 A  
W107.ob2 
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3.80E.061 < 5.84E.061 
3.74E.061 ' S.LYE.06I 
3.ME.061 < 5.84E.061 
3.80EQI)I < 5.84E.061 
7.59E.061 < 1.17E.05l 
3.80E.061 r 5.84E.061 
3.LIDE.061 < 5.84E.061 
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1.18E.071 l.83E-071 
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1.52E.05I 2.UE.M 
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7.60EQsI 2.13E.Ml 
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3.69E.071 8.85E.071 
1.11E.071 < 1.71E.07; 
1.81E.051 4.68EQ5I 
5.15E.061 < 6.97EGI 
7.59E.061 1.17E-351 
1.snE.061 < 3.06E.06l 
l 2 9 € 4 7 !  c l.DtE471 

4.UE-071 I.OSE.061 
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5.YIE.MI 12OEQ1I 
3.801.061 5 . 8 1 W 1  
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1 . m ~ s 1  . t-i 
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TABLS 6.X-10. UNCONTROLLED E M I S S I O N  FACTORS FOR A HOT A I R  OVEN 

0 

a Comvund 5 was green unextruded rubber. Compounds 8 and 22 
w e r e  preextruded general products. 

b A blank space means that the compound was a Tentatively 
Identified Compound (TIC) and was not detected in that sample. 

c To determine emission factors for compounds not listed in this 
cable, muitiply table 6.X-3 VOC data by 7.39, speciated 
organics by 21.43 and HAPS by 22.64. 
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TABLE 6. X-11. UNCCNTROLLED EMISSION FACTORS FOR GRINDING 
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A. 
RUBBER M A N U F A C T U R E R S  A S S O C I A T I O N  

VIA UPS OVERNIGHT 
June 6, 1995 

Ron Ryan, Environmental Engineer 
Emission Factors and Inventory Group 
Emissions Monitoring and Analysis Division (EMAD) 
Office of Air Quality Planning and Standards 
United States Environmental Protection Agency 
79 T. W. Alexander Drive 
Building 4201,4th Floor 
Research Triangle Park, North Carolina 27709 

Dear Mr. Ryan: 

Several RMA member company representatives and I look forward to our June 12, 1995, 
meeting with you concerning our desire to have the recently developed emission factors for 
rubber products manufacturing incorporated into the EPA AP 42 publication. Since we are 
extremely interested in moving the process of incorporation along as quickly as possible, our 
proposed addition to AP 42 and substantiating analytical and engineering data is arriving under 
separate cover. 

We will judge the June 12 meeting a success if it provides us with a clear understanding of 
what we need to do to keep the process moving in as prompt a manner as possible. 

Questions that come to mind are: . . .  - --... ' , s l ~ m N : ~ n c i a r r r  w r p p o p - - - :  '2?.1c .....,.. . . . .  

.&E :iAs not dcq*Jale;% i$e ..... 

, ~~ t*.c;.7 .- . ., 
>.- . .  

rtpatandwntent of our proposal is not acceptable. what revisions,are necqsary? 
. t i ?  *rlpw*.%%, 

i 

uatd'dhat additional c@a ik necessary?""- 

:a& ._! I! .,: .J! 

J. '+ 
3''s. 

"., ~,:&llv .\ .( 

, when would you anticipap the,factors to be 1 

4 h in&>:. ' .,I. 

m o t h  incorporation of our proposal do you anticipate? ,_ : 
e tn enb,r . .. prfi ~ ~ , . ,  

a s s h c e & n  &e provide to ensure the process goes smoothly? . 

:I .:: 
. . .  . (. ,  +,;:r,. ;'e.  

5 - '  
, ). ..,I.' 

1400 K STREET, N.W., WASHINGTON, D .C .  20005 TELEPHONE (202) 6 8 2 - 4 8 0 0  F A X  (202) 682-4854 
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We feel strongly that the Title V permitting activity and understanding of air emissions 
from rubber manufacturing facilities will be greatly enhanced by having this emission data in the 
hands of state air pollution control agencies. We therefore anticipate making the proposal we have 
presented to you available to them after our June 12 meeting. 

We are committed to this AF’ 42 activity and want to be your partner in bringing it to a 
prompt resolution. 

*erely, 

c: RMA Environment Committee 

Enclosure: Suggested Agenda 

Separately: Prooosed Section 6.X Rubber Products (clear copy) 6/95 

Prooosed Section 6.X Rubber Products (annotated copy with reverences to the 
source of the data) 6/95. 

Developmeni of Emission Faciors for ihe Rubber Mamfaciuring Indushy: TRC 
Environmental Corporation; Volume 1, May, 1995; Volume 2, January, 1995; 
Volume 3, January, 1995; Volume 4, May, 1995. 

Emissiomfrom Auioclaves calculations: E. W. Karger, 2/28/95, 

Inietpolaiion Factors for Total VOC, Toial Speciated Organics, Total Organic 
HAPS, ToialMeial HAPs, Toial HAPs, and Toial Pariiculaie Maiier: E. W. Karger, 
6/2/95, 

Emissionsfrorn non-produciive/@vductive mixing: E. W. Karger, 5/30/95. 
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I RUBBER MANUFACTURERS 
ASSOCIATION (RMA) 

TIRE MANUFACTURERS 

- lyr c f i  &-{ti& tL;res 13 Manufacturers 
39 Factory locations 
Producing over 250 million 
tires annually, including: 

- Motorcycle 
Passenger 
Light Truck 
Medium Truck 
Off Road Tires 
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1 ProgramApproach I 

Rubber Manufacturing Association 
Rubber Manufacturing Processes 

Emission Factor Development Program 
Phased Approach 

PHASE I 

Program Concept 

f 
PHASE II 

TesVQA Protocol 
Development 

PHASE 111 

Test Implementation 

PHASE IV 

Emission Factor 
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MA. 
RUBBER M A N U F A C T U R E R S  A S S O C I A T I O N  

Rubber Manufacturers Association 
~ ~ - 4 2  Submittal 

June, 1995 

INITIAL, EPA REVIEW FOR COMPLETENESS AM) APPLICABILITY 
Items To Be Addressed By All Submittals 

(1) Submitter’s Name: Rubber Manufacfurers Association 
1400 K Sfreet M, Suite 900 
Washingfon, Dc 20005 

(2) Contact Name: Dale A. h u h ,  Jr. 
Same aaiiress as above 
202.682.4839 @hone) 
202.682.4854 fla) 

(3) AP-42 Section: Organic Chemical Process Indusf7y 

(4) Description of emission source affected: VOCs and HAPsjom mixing, milhg, extruding, 
calendering, curing, grinding# in manufacturing of tires andgeneral rubber products. 

( 5 )  Estimated number of facilities affected: 1000 

(6) Estimated total emissions affected: 3000 Tons VOCs, 900 Tons HAPS 

(7) Description of proposed change or addition: Addition of an estimating technique for a source 
not currently aaiiressed by P A .  

(8) New or marked up text of the proposed revision to AP-42, guidance document, or database 
citation, which clearly shows where the existing text is affected: Submitted to Ron Ryan on 
June 6. 1995. 

(9) Brief description of the type and source of data or analyses supporting the request: Anubtical 
results expressed as pounds of emission per pound of rubber compoundprocesses. Anabses 
were conducted by stack sampling of lab scale andfill sized equipment using EPA approved 
test me thd .  

(10) Estimate the range or uncertainty of the estimation technique: Per standard of EPA test 
methd .  

1 4 0 0  K STREET, N .W. ,  W A S H I N G T O N ,  D.C.  20005  TELEPHONE (2021 6 8 2 - 4 8 0 0  FAX ( 2 0 2 )  6 8 2 - 4 8 5 4  



(1 1) Describe what effect(s) the proposed change might have on your facility: For most rubber 
manujaciurers, this will be the first time that VOCs and HAPsfrom the six processes have 
been &fined Completeness and accuracy oj emission inventories will therefore be 
improved 

(12) Any significant issues associated with the request: Since two methods jor defining VOCs 
exist, methd 25A and speciated organics, it illustrates the dflerence in the results. 

(13) All data and analyses necessary to support the request, including test reports, material 
balance logs, data evaluations, etc.: Submitted to Ron Ryan, June 6, 1995. 

(14) Iftest data are submitted: 

a) Is the point tested clearly identified? yes 
b) Were process parameters monitored and recorded? yes 
c) Were process parameters within normal ranges? yes 
d)  Are upsets and deviations described and explained?yes 
e) Are the test methods and procedures described? yes 
fl Are the methods compatible with approved EPA methods?yes 
g) Is there enough detail for EPA to validate the procedures identified?yes 
h) Are deviations from the normal procedures identified? yes 
i) Are original raw data and field data sheets included? no 
i) Are QMQC procedures described?yes 



RUBBER MANUFACTURERS ASSOCIATION 
Emission Factors Development Project 

Meeting with representatives of the United States Environmental Protection Agency 
to discuss rubber manufacturing industry proposal to AP 42 

Monday, June 12,1995 
1:OO p.m. 

US EPA Offices 
79 T. W. Alexander Drive 
Building 4201, 4th Floor 

Research Triangle Park, North Carolina 

PROPOSED AGENDA 

1) Introductions 

2) Project Overview 

3) Summary of Results 

4) Submittal Completeness and Applicability 

5) Open Discussion 

EXPECTED RMA AlTENDEES 

Continental General Tire Incorporated 

Dunlop Tire Corporation Dan Pyanowski 

The Gates Rubber Company 

The Goodyear Tire and Rubber Company 

Rubber Manufacturers Asssociation Dale Louda 

John Finn 

Ernie Karger 

Nancy Ray Jandrokovic 



MA. 
RUBBER MANUFACTURERS A S S O C I A T I O N  

June 14, 1995 

Ron Ryan, Environmental Engineer 
Emission Factors and Inventory Group 
Emissions Monitoring and Analysis Division (EMAD) 
Office of Air Quality Planning and Standards 
United States Environmental Protection Agency 

Research Triangle Park, North Carolina 2771 1 

Dear Mr. Ryan: 

MD-14 

On behalf of the Rubber Manufacturers Association, I want to thank-you for meeting with 
our group on June 12, 1995 at 1:OO p.m. to discuss the AP-42 submittal by the rubber 
manufacturing industry. We are proud of our work in developing universally acceptable, industry- 
wide emission factors for the rubber manufacturing industry. The RMA looks forward to working 
in concert with US EPA to produce an AP-42 that is workable, acceptable to all parties, and 
accurate. 

I understand that you will send comments to our initial draft to me by July 4, 1995. We 
will respond to them as quickly as is practicable. I also understand from our meeting that once 
comments are returned to you, we can expect a draft AP-42 section for the rubber manufacturing 
industry to appear on the EPA Bulletin Board Within about a week. After that, we can expect a 60 
day comment period before final changes need to be made. Assuming the alterations are minor in 
nature, we can expect an AP-42 section for the rubber manufacturing industry to appear on the 
Bulletin Board by Thanksgiving of this year. 

Thanks again and I look forward to working with you in the future. 

Simerely, 

&A& Dale A. Louda, Jr., 

b' Manager of Regulatory Main 

c: Thomas Cole, RMA President 
RMA Environment Committee 
Ed Peduto, TRC Vice President 

I 
/ 
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U. S. RUBBER MANUFACTURING 

RUBBER EMISSIONS 

Summary: 
The total emissions of Volatile Organic Compounds (VOC) and Hazardous Air Pollutants 
(HAP) from mixed or “compounded rubber manufactured by tire and engineered 
products manufacturers in the United States is presented below. 

Sources of Data: 
I .  Emission Factors, generally based on pound of pollutants per pound of rubber 

produced is from: “Development of Emission Factors for the Rubber 
manufacturing Industry”, Volume 4: Emission Factor Application Manual, May 
1995, Presented to Rubber Manufacturers Association, by TRC Environmental 
Corporation. 

Total U. S. Rubber Consumption - 1994, from the 1995 edition of “Tire Industry 
F A C T S  prepared by the Rubber Manufacturers Association. Provides total 
synthetic and natural rubber used by the tire, tire products and non-tire products 
industries. 

2. 

Data: 
1. 

2. 

3. 

4. 

1994 U. S. Rubber Consumotion: 
TireiTire Products 1,955,000 metric tons 
Non-Tire Products 1,164,000 metric tons 
Total 3,119,000 metric tons 

% Consumption: 
TireiTire Products 
Non-Tire Products 

62.7% 
37.3% 

Pounds Rubber Consumed (2204.6 Ibs./metric ton): 
TirdTire Products 4,309,993,000 pounds 
Non-Tire Products 2,566,154,400 pounds 
Total 6,876,147,400 pounds 

Pounds Rubber Mixed (2 times rubber consumed):* 
T i r a i r e  Products 8,619,986,000 pounds 
Non-Tire Products 5,132,308,800 pounds 
Total 13,752,294,800 pounds 
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U. S. RUBBER MANUFACTURING 

RUBBER EMISSIONS 

Emission Summary: 

Emissions were calculated based on both the “mean” and “maximum” emission factors 
presented in the TRC Volume 4 Report. Also, weighted average emission factors from 
real tire plant data are also presented. 

voc HAP 
(Tons) (Tons) 
______-_ ___--_- 

U. S.  Tire Manufacturing Only 2,004.4 597.2 

All U. S. Rubber manufacturing (mean) 2,928.4 842.3 

All U. S.  Rubber Manufacturing (ma. )  6,514.5 1,947.3 

The above figures were calculated on the attached spreadsheets, file names: 
RMAEMIST.xls, RMAEMISM.xls, RMAEMISX.xls. 

Notes: 
* The quantity of rubber mixed is based on two (2) times the “raw” rubber weight. 

Carbon black, oils, pigments and other ingredients are added to the synthetic and 
natural (raw) rubber to produce mixed or “compounded” rubber. Emission factors 
have been developed based on the quantity of mixed rubber. 

file: Rh4AEMIS.doc 
Prepared by: Dan Pyanowski 

Dunlop Tire Corporation 
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Generic Rubber 
Formu htionslProducts 

Compound Category Deacrlptlon 

Tlre Inner Liner 

Tlre Ply Coat 

Tire Belt Coat Natural Rubber 

Tlre BaadSldewall Natural RubberlPolvbutadlence - Rubber 

Tlre Apex Natural Rubber 
Tire Tread Styrene Butadleoe Rubber/ 

Bromlnated IlWNatural Rubber 

Natural RubbedSvnthetlc Rubber 

Polybutadlene Rubber 

7 Tlre Bladder Butyl RubberlNeoprene Rubber 

8 
9 EPDM 2 Peroxlde Cure 

EPDM Sulfur Cure 
-e==; 

EPDM 1 

- 0 [ 
6 10 EPDM3 Non-black E P D M s u r  Cure 

11 CRW Poly- W Type 
12 CRG Poiychloroprene G Type 

14 Paracryl BLT 4lWleRubber 

15 Hypalon CSM 

16 Fluoroelastomer FKM 

6 13 ParacrylOZO RubberlPVC 

0 4 7  AEM Vamac 

18 Hydrogenated w e  HNBR 
19 Slllcone VMQ 
20 Acrylate Rubber ACM 

21 (Thlorlnated Polyethylene CPE 

22 Ernulslon SBR SBR 1502 

23 Eplchlorohydrln ECO 

24 011-Extended SBR' !%R 1712 

25 Emulslon SBR' SBR 1500 

26 Solutlon SBR' Duradene 707 
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