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DEVELOPMENT OF EMISSION FACTORS FOR THE RUBBER MANUFACTURING INDUSTRY

. OVERVIEW

The contributions of the members of the Environment Committee of the Rubber Manufacturers Association
in the preparation of this document are hereby gratefully acknowledged.

The Rubber Manufacturers Association is a cooperative manufacturing trade association with more
than 150 member companies. While RMA member companies are bound together by a common
denominator—basic raw materials-the membership embraces several industries with often
dissimilar problems. For this reason, the ssrvices of the RMA are organized into five business
groups including: General Products, Information and Statistics, Public Affairs, Technical and
Standards, and Finance and Administration. The goals of these groups are to: 1) serve as a forum
for exchange of information with and among member companies on issues of common concern,
and in areas of common interest; 2) provide a single voice for the industry in dealing with its publics,
including govermment, consumers, and the general public; 3) monitor, recommend and promote the
industry viewpoints on legislative and regulatory issues of concem, and investigate and report on

. the potential impact of these issues on the rubber industry; 4) coordinate formulation of indusfry
positions on domestic and international standards; and 5) establish and maintain close working
relationships with other organizations which share commen interests and concems.
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any means, electronic, mechanical, photocopying, recording, or otherwise, without the written permission of the
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SECTION 1
INTRODUCTION

1.1  Program Overview and Objectives

The Clean Air Act Amendments (CAAA) of 1990 contain a variety of new programs and
approaches designed to reduce emissions of hazardous air pollutants (HAPs), improve urban
air quality and to control the precursors of acid rain (Reference 1). EPA and the state/local
air agencies now have at their disposal an expanded authority base to meet the CAAA
objectives including an expanded array of enforcement tools. As the CAAA implementation
moves forward, industry will be faced with numerous complex and burdensome air
compliance issues.

On July 21, 1992, EPA promulgated the Operating Permit Rule (Reference 2), which
represents an expanded and very different approach to permitting air emission sources. The
operating permit program commonly referred to as Title V 1s a national program which is now
being implemented on a state by state (and in the case of California, county by county) basis.
In other words, each state has been charged with developing and implementing a federally
enforceable operating permit program which meets or exceeds the CAAA requirements.

Title V now requires each facility which exceeds major source thresholds to secure a facility
wide permit. The Title V program defines major source applicability on the basis of
potential to emit. All facilities which have the potential to emit more than any of the
following must secure a facility operating permit:

. 100 tons/year of a criteria pollutant except in selected urban areas where the
threshold can be as low as 10 tons/year

. 10 tons/year of a single HAP or 25 tons/year in aggregate of any listed HAPs

Title V requirements represent a significant departure from past state permitting programs
which addressed some but not all sources at a facility on a process by process basis. Before
the federal 1990 CAAA, fewer than 20 pollutants were federally regulated. Now there are in
excess of 200 regulated pollutants when taking into account additional state air toxics
requirements.

To prepare a facility Title V permit, there are several tasks which must be completed. One
such activity is the development of the plant emissions inventory which is the largest part of
the permitting effort and also one of the areas where accuracy is critical. An inaccurate
inventory can result in future compliance problems.

The key to producing an accurate inventory is contingent upon the availability of sound
emissions data or emission factors for each process in a facility. These factors coupled with
commonly archived process and production data are used to calculate emissions and produce
the inventory.
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Unfortunately, emission factors have not been established by EPA or the states for many
industrial processes, including the rubber manufacturing industry. In the absence of
established emissions factors or readily available emissions data, EPA and the states typically
adopt the fallback position of requiring emissions testing for each significant process within a
facility, an endeavor which is expensive in addition to being very complex.

As a result of the lack of documented emissions factors for the industry, the Rubber
Manufacturers Association (RMA), on behalf of its membership, embarked on a large project
to address the emission factor issue. Specifically, the objectives of the project were as
follows:

. ‘Develop emission factors for the commonly used rubber manufacturing
processes;

. Develop a consistent applications approach for developing plant-wide emissions
inventories;

. Develop a standard protocol for estimating emissions related to future process
changes;

. Provide background information for addressing Title V record keeping and

compliance demonstration requirements;

. Provide support for addressing future enhanced monitoring requirements;

. Provide information sufficient to address equipment scale differences;
An intense testing-based project was conducted which resulted in emission factors for the
commonly used rubber compounds and processes. The results of the project and the emission
factors now available are discussed in the remainder of this report.
1.2 Emission Factor Project Definitions
The following is a brief list of key definitions which define pollutant categories measured in
the test program, as well as terminologies which will assist the reader in interpreting the

emission factor data provided in this volume.

1. Total Speciated Volatiles: The sum of the target volatile organic compounds as well
as those compounds tentatively identified during a mass spectral library search.

2. Total Speciated Semivolatiles: The sum of the target semivolatile organic compounds
as well as those compounds tentatively identified during a mass spectral library search.

3. TVOC: Total volatile organic compounds measured as total hydrocarbons (THC)
calibrated to a methane standard. Measurements were made on a continuous basis

using a THC analyzer in accordance with EPA Reference Method 25A.
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Total Merals: The sum of the target analytes detected. The target analytes are
cadmium, chromium, copper, lead, magnesium, nickel and zinc.

Total Sulfur: The sum of the target sulfur compounds detected during sample analysis
using gas chromatography flame photometric detection (GC/FPD).

Total Speciated Organics, as used in the summary and speciation tables: The total
speciated organic compounds measured in the test program. It is the sum of the
semivolatile and volatile emissions for a given rubber compound minus any duplicate
compounds. Where there is duplication of a chemical compound in the analyte list,
the higher value was used to present a conservative emissions total. The other value
was ignored and not included in the total.

Speciation Factors: The fraction, by weight, of a parucular compound to the total for
a specific pollutant category. For example. a speciation factor for benzene is
determined by dividing the measured benzene emissions by the total speciated organic
compound emisstons (total speciated organics is defined above).

Volatile Organic Compounds (VOCs) as defined for permitting requirements is based
on the EPA definition cited in 52.21:

Volatile Organic Compounds (VOC) means any compound of carbon, excluding
carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or
carbonates, and ammonium carbonate which participates in atmospheric
photochemical reactions. This includes any organic compound other than the
following which have been determined to have negligible photochemical
reactivity:

(a) Methane (CAS 74-82-8);

(b} Ethane (CAS 74-84-0):

(©) 1,1,1-Trichloroethane (CAS 71-55-6);

(d) Methylene Chloride (CAS 75-09-2);

(e) Trichlorofluoromethane (CAS 75-69-4);
) Dichlorodifluoromethane (CAS 75-71-8);
() Chlorodifluoromethane (CAS 75-45-6);
(h) Trifluoromethane (CAS 75-46-7);

(1) Trichlorotrifluoroethane (CAS 76-13-1);
Q) Dichlorotetrafluoroethane (CAS 76-14-2);
(k) Chloropentafluoroethane (CAS 76-15-3);
) Dichlorotrifluoroethane (CAS 306-83-2);
(m)  Temafluoroethane (CAS 811-97-2);

(n) Dichloroflucroethane (CAS 1717-00-6);
(0) Chlorodifluoroethane (CAS 75-68-3);

(p)  Chlorotetrafluoroethane (CAS 2837-89-0);
(q) Pentafluoroethane (CAS 354-33-6);

(r) Tetrafluoroethane (CAS 359-35-3);
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(s) Trifluoroethane (CAS 420-46-2);

(t) Difluoroethane (CAS 75-37-6);

(u) Perchloroethylene (CAS 127-18-4); and,

(v) the following 4 classes of Perfluorocarbon compounds:

(1) Cyclic, branched, or linear, completely fluorinated alkanes:

(2) Cyclic, branched, or linear, completely fluorinated ethers with no
unsaturation; :

3) Cyclic, branched, or linear, completely fluorinated tertiary amines with
no unsaturation; and

(4) Sulfur-containing perfluorocarbons with no unsaturations and with sulfur
bonds only to carbon and fluorine.

1.3  Emission Factor Summary

Generic rubber compounds were used for the mixing/milling, platen press, extruder, autoclave, HE{;‘

and warmup mill tests. Data for the calendering, grinding, and tire cure processes were
generated in actual manufacturing settings. For tire curing, actual tires from several of the
participating companies were used.

A summary of the average emission factors for each compound class are presented in
Table 1-1. The data presented in this table are average emission factors for all runs
conducted for each process. These averages are presented to provide an overview of the
relative contribution of each process. Actual emission factor tables for a specific
manufacturing process require a knowledge of the type of rubber formulation being utilized.
In addition, graphic representations of the relative magnitudes of emissions for each process
are provided in Figures I-1 and 1-2. Emissions for carcass grinding, belt grinding, and
sidewall grinding are presented separately in Figure 1-2 because the units for the emission
factor (1b/lb rubber removed) are different than the other processes which are in terms of 1b
poltutant/lb rubber processed.

1.4  Report Series Format
The report for this project is presented in three volumes which are entitled as follows:
+ Development of Emissions Factors for the Rubber Manufacturing Industry

--Volume 1 Emission Factor Program Results

L95-035.1 1-4

v

t ’tt




27274
S

y/
e,

<
4 )Gy

—— "passastad sayqru queingied qf s1e siowe) o [y paacwss seqqnu qrueingod 4| aie sj0pE)

r

G-1

['Ce0-6671

= m\:

w3 o) R.::&oaQEUEn ayy Fupesipul ‘JoI)I0O 0§ AT 3[qe) I W papiaoid SI008) Joadmoy] (5)201A3p [GIUOS B SIpRIU 5520024,

*SUONENUIU0D 3seid Jatem o) apnpour pus suIaisAs Weals 190U JOJ 958 510)IE] UorssIw

"S2UOIAUI SUOLSSILD Jo Juatudojaasp

‘ssaooid yova Joj posn spOYISW 153 Y SRR (-7 e,

Buipund 12q pire *FWPIIT sweolen i ‘Suipuud flemapis,

IDI0N

3l UL PSn 3q 0) Jou e s3y| suoissiwg Apjioe) o} ssaoqid_yoea Jo voknguitio aanziar a jo apeal oy aswidde oy papiacd A[uo are pue sauodages jueinod Jo sofeisat 218 352Ul
00+4961°1 gu | Z0-9T1°C \S-moﬁv PO-HSET | £0-H9P'T £0-36L'l } Hmc_wcto B4 |
t-agte Bu [ £0-300°6 f.@-m_m.o 90-r366'6 | 90-HY6'6 YO-30¢°C 13 ~ ,Juyng peanoy
@ fu | soaess ( 0a8c1 D vorasey | comlst | voasi g © \ JJuipung ssearw) au,
109521 By | 0HO00 | TO-HLOT POHICS | £0-H06%6 | 20-HLS y \V/ SSUIPULLD [[EMIpIS
Bju v/u | 90-FES'] v/ 90-3ISE | $0-H689 soaies ¥ j£1) Bupsapuore)y 2]
Bfu B/U | 90-H¥0'T Bfu 80-360°t | 90-9r1'd S0-dLoy A "poid ‘3ug - Suuapuare)
efu B ¢ L0-HI8S vl S0-9z2e°C | S0dpe'l PO-H20° | £ sal], - [BN dnuwnep
v B | LOHTY vfu 60-9Z0°L | LO-FIE6 90-91L'1 [ sunspl 'POId “Bug - [IIN dnuaep |
vfu | R0-910°T | ¥0-A86°C B/u PO-IRP'T | $0O-H8L°9 wo,mow._ ﬂ% 01 (Juung aaepoiny
v/u Bu | €O-EPIT ufu pO-3S9'9 | £0-d9t'] r-491°g t 3uimn) usaQ 1y 10H
efu B/U | $0-Fp1'T v/u PO-AELT | €0 1T VORI | 473 11 8uuny ssaig uaeyd
vu [ 80-9LTY | 90-99¢°S ufu SO-FLET | #0-HOS' ¥0-992°C | 4 .N M Buuny on,
s0-8et1 BU [ RO-H6LT SO-490°1 90-301°6 | S0-9£9°C sora6eTl 12 uoisnxy
£0-329°C vu | L0-HLYT vO-9£2°7 90-3¥9'1 | SO-A0EY 90-48L'L I 100007 X1 [ewru]
PG-398°¢ vfu § 90-3ST9 $0-306'1 90-998°C | S0-48T'8 PO-II0'T 9z BurjA/Auixey ]
BRIk sauIwy Injjag SRV sajejoalwag | sojuejop | oueylepy se porsa, $50201g
DAY etoL 0], 1oL paredadg paradg | DOA EI0L | swsuodwo)) Jo
LA IVER w10, BI0L, spunodwo]y g
711249y qi/nrenjjod qi)
--SISBg 9BLIOAY {[RIDAQ UE U SSD0IG AQ uONNqQUIUG)) aALEjY BuimoyS--5)nsay Jo Arewwung ‘|-1 9IqeL




d. 68¢ Z# lepuajed 4. 002 Zit [N dn wepp
4. O¥E  Ssald all]/ssald Uale|dfarejaoiny 4. 08¢ Jspnipg 4. 061 Lit 18pusjed
4, 5£€  (anjonpoid-uoN) Buny 4. 022 (aAnonpold) Bupy 4. SL1 H# AN AN wseps
ainjeladwa abelany
. awepN ss820id
Z# JapuaieD Z# W dn wiepy lajng peai-ay Bupin arejoiny Japnix3
L# Japuaje) L TN AN waepn Bujng ssaid uajed Buyunog ang Tax)N
— 7 1 K 0
O
—

I-

— zo =X

o

<

O

O

G

=1

m ©

souebio [ejo) = —re & 2
7 -

=2

®

o

o

“Sa|IOJUAU P

SUDISSIWS jo Juaidojarap ay) ul pasn a

8 0} J0U aJe asay| -suoissiua Ajloe) o) —1 90 2

ssas0id yoea Jo uognquILoo aAReal ay) Jo e

lapeal ay) asieidde o} papinoid Ajuo ale pue
sayobaien Juejnjiod Jo sabeloae ale asay)
- 80
§8820.id YoB3] WOoJ} SUCISSILT jo uosiedwo) aAle sy - |-} ainbiy
. __ _




soebio jejo]

sWEN $$8201d
lapulg) [emapIS lapuns ¥ag lapups sseales
0
— G m*
)
<
O
O
g
m

—Ho 5 3
w5
o
0]
=
.- o
3
"SaLoUBAU o
SUOISSIWR Jo Jawdojaaap ayj ul pasn | s o
2 0} jou aie 8say| ‘suoissiwa AIoe} 0) ~

ssaoo0ud Yoea JO UORNQLILOD SANEjA. Y} JO

Japeal ay) asiesdde o} paplacid Ajuo ase pue

sapobajeo juejnjjod jo sebeloAe ale asay]

- - 0z
$88$9001d Bulpuli) wouy suoissiwg o uosuedwon sAledy - ‘2-| ainbi4

1-7




--Volume 2 Project Data
--Volume 3 Test Program Protocol

The results of this project are presented in the following sections of this volume (Volume 1).
Section 2 presents the detailed approach employed to develop factors appropriate for use by
the industry while Section 3 follows up with the details of the actual process equipment used
to conduct the project. A discussion of the results are presented in Section 4 along with a
discussion of the data analysis techniques employed.

Section 5 provides a detailed explanation recommending how to utilize the factors for facility
specificity. Finally, this volume is summarized with Section 6 which presents conclusions
and recommendations.
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SECTION 2
E

-7

2.1  General Process Description

Many of the rubber manufacturing facilities in the United States produce pneumatic tires for
automobile, trucks, airplanes and farm machinery. However, the majority of rubber
manufacturing facilities produce other engineered rubber products. The processes involved in
these industries are very similar. Differences basically consist of the raw rubber material
(natural or synthetic) used, the chemical additives, and the type of curing employed. The
following is a description of a generic rubber manufacturing facility applicable to both tire
and other manufactured rubber products, except where noted. Figure 2-1 shows a process
schematic of a typical tire manufacturing facility for reference.

The manufacturing of rubber products involves several processing steps. Initially, the raw
rubber (natural or synthetic) is mixed with several additives which are chosen based upon the
desired properties of the final product. The mixed rubber is often milled and transferred to an
extruder where it can be combined with other rubbers. Many rubber products contain
synthetic fabric or fibers for strengthening purposes. These fibers are typically coated with
mixed rubber using a calendering machine. The extruded rubber and rubber coated materials
are then assembled into its final shape and cured. It is during the curing process that the
rubber vulcanizes (crosslinks), producing the characteristic properties of finished rubber.

Once the final product is cured, it is often ground to remove rough surfaces and/or to achieve
symmetry.

Mixing consists of taking the raw rubber and mixing it with several chemical additives.
These additives consist of an accelerator (accelerates the vulcanization rate), zinc oxides
(assists in accelerating vulcanization), retarders (prevents premature vulcanization),
antioxidants (prevents aging), softeners (facilitates processing of the rubber), carbon black or
other fillers (reinforcing/strengthening agents), and inorganic or organic sulfur compounds
(vulcanizing agent).

Mixing 1s typically performed in an internal batch mixer. The internal mixer contains two
rotors which shear the rubber mix against the wall of the vessel. Internal mixing is
performed at elevated temperatures up to approximately 356°F.

The processing of the rubber mixes is performed in either a non-productive or productive
mode, or both. In nonproductive mode, all of the materials are mixed with the exception of
the accelerators and sulfur compounds. This mixed rubber is then stored until needed and
then the accelerators and sulfur are added to the mix. During the productive mode, the
accelerators and sulfur compounds are added to the mix for immediate processing through
completion of the final product.

In addition to the operations described above, one other variable was examined to determine ?
its effect upon the emissions. The addition of carbon black to a mix creates the potential for |- - hé
carbon black particulate to escape to the atmosphere. These airborne particles may provide
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additional surface area for higher molecular weight compounds to adsorb or condense, thereby
reducing the emissions from the process.

Once the rubber is properly mixed, it can be extruded. Extrusion is often performed to
combine several types of previously mixed rubber compounds. The extruder consists of a
power driven screw within a stationary cylinder. A die is attached to the head of the screw to
produce the desired shape or cross section of the extruded rubber, Extrusion can be
performed with both warm or cold rubber feed. The extruder is jacketed to maintain the
desired operating temperature.

Calendering is often used in the rubber manufacturing industry to apply a rubber coat onto
synthetic or steel fibers. These calenders employ either 3 or 4 rolls and are hollow to allow
for heating or cooling. The openings between the rolls can be adjusted to control the coating
thickness. An example of calendering is in the manufacturing of radial tires where synthetic
fibers are rubber coated and subsequently combined with rubber stock to create a more
durable product.

t [
The fy_@f_ step in manufacturing of m@roducts is vulcanizing (curing). There are three
predominant vulcanizing processes: told curing, autoclave curing, and hot air curing.
Press mold curing uses high temperature and pressure to cure the final product. The high
pressure (600-10,000 psi) forces the rubber to conform to the shape of the mold. Press mold
curing is used in tire and engineered products manufacturing.

Autoclave curing utilizes saturated steam at an elevated pressure to cure the rubber mix.
Unlike press mold curing, the product is formed into its final shape prior to the curing
process. Autoclave curing is the predominant curing method in non-tire rubber manufacturing
facilities.

~Hot air curing entails passing uncured, green engineered products through a chamber with a
heated atmosphere. Temperature and residence times may vary, depending on the product
type and formulation. As with the autoclave curing, these products have already been formed
into their final shape prior to undergoing the curing process.

Grinding 1s often performed to remove rough edges and other blemishes from the final
product or in some cases to actually form and shape the product. The ground rubber is
occasionally recycled and utilized as filler in some rubber manufacturing processes. In the
tire manufacturing industry, grinding is performed to balance the tire and also to expose the
white sidewall or lettering. i the engineered products industry, grinding may
actually be used 10 obtain the correct shape of the final product such as the final shaping of
drive belts.

2.2  Equipment Scale Considerations
Emissions testing was performed on several sizes of similar process equipment. These size
differences are the most profound on the sizes of internal mixers tested. Emissions tests were

performed on internal mixers ranging from a 2 pound laboratory mixer, to a 200 pound pilot
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scale system up to 2 500 pound production mixer. On a pound pollutant emitted per pound of

rubber mixed basis, emissions were not observed to be dependent on _rr_1_1_;_<g1;_s_132¢: This is

especially true for the volatiles and semivolatile emissions.” There was greater variability of

metals emissions which is most likely the result of greater particulate losses into the how ape
ventilation system on the larger mixers during charging than is experienced on smaller scale - for?
equipment. : Romelleet |

Since there were no direct correlation to process equipment size and emissions, no scaling
factors were developed for equipment size.

2.3 Selection of Compounds and Target Pollutants

The iniual step necessary in developing emission factors is to identify which pollutants are
emitted to the atmosphere ffom the process. Previous investigations into the emissions from
rubber manufacturing show that the predominant emissions are low molecular weight organic
compounds (C,-C;). However, the potential for heavier, less volatile organic compound
emissions also exists due to the chemistry and the elevated temperatures of many of the
processes. Particulate matter emissions can also be significant, cspemally during the mixing
process when carbon black is added to the mix.

Title HI of 1990 CAAA lists 189 HAPs. y of these are applicable to the rubber
manufacturing industry. In addition, man@tes where ruebber manufacturing facilities
operate have developed their own HAP lists. Since the Title V operating program will be
administered by the individual states, there exists the possibility that facilities will need to
conduct emission inventories for all of the HAPs in Title I as well as on th@e lists. A
combined HAP list has been developed from Title II, state HAP lists, as well as the SARA
313 toxic chemical list. All compounds on this combined list (shown in Appendix A) which
have the potential to be emitted from the selected processes, have been targeted by this
program.

The emissions from each process change depending upon the type of rubber used (natural or
synthetic) and the specific additives (metal oxides, accelerators, retardants, antioxidants,
softeners, fillers, and vulcanizing agents) in the mix. The emissions vary due to the physical
properties of the raw rubber, the physical characteristics of the processes, chemical additives,
and the reaction chemistry of the processes. Some historical emissions data is available,
although it is not comprehensive. These data have served as a starting point for developing
the final target compound list.

The tire manufacturing industry principally uses natural rubber, styrene-butadiene (SBR)
rubber, and polybutadiene rubber. Polybutadiene is often mixed with SBR to improve the
abrasion and cracking resistance of the tire. For non-tire rubber goods where oil resistance is
a priority, rubbers such as polyacrylates, nitrile, neoprene, polyurethanes, epichlorohydrins,
chlorosulfonated polyethylene, chlorinated polyethylene, and fluoroelastomers are used.
Potential emissions from these rubbers consist of breakdown compounds such as the
monomers used to create the rubber.

L95-035.1 2-4




Accelerators are added to the mix to speed up the vulcanization rate. Typical accelerators are
metal oxides (zinc oxide, lead oxide, and magnesium oxide) and a large variety of organic
accelerators. These organic accelerators are typically from the following classes of organic
compounds: benzothiazoles, benzothiazolesulfonamides, dithiocarbamates, dithiophosphates,
guanidines, thioureas, and thiurams.

Antioxidants help to prevent oxidation (aging) of the vulcanized product. Antioxidants are
usually high molecular weight amine compounds such as dioctylated diphenylamine. The
potential for amine emissions exists upon the degradation of this compound during
processing.

Retarders are used to prevent the premature vulcanization (scorching) of the rubber during
processing. Retarders currently in use mainly consist of organic acids (salicyclic and benzoic
acids), phthalic anhydride, and N-(cyclohexylthio)phthalimide. Again, the potential emissions
consist of the retarders themselves along with their thermal breakdown components.

Softeners are used to increase the workability of the mix for lubrication during extrusion and
molding and, to aid in the dispersion of fillers. The predominant softener used in the rubber
industry is petroleumn oil. The potential emission compounds from petroleum oil are
extensive. The majonty of the compounds would most likely be aromatic hydrocarbons of
various sizes and types.

Fillers are added to the rubber mix for several reasons. Fillers provide color but are mainly
used to reinforce the final product. Fillers are fine particles which increase the abrasion
resistance and tensile strength of the product. Carbon black is used as the primary filler in
tire manufacturing. Rubber goods requiring a color other than black use numerous types of
inorganic fillers. Due to the extremely fine particle size of fillers, they are easily emitted to
the atmosphere during mixing.

Sulfur compounds comprise the vast majority of vulcanizing agents currently used. Sulfur
can be added as elemental sulfur or within inorganic or organic sulfur compounds. The
presence of sulfur and the high temperatures involved in the processes creates the possibility
of sulfur compounds such as carbon disulfide to be emitted.

The available historical data for emissions from rubber manufacturing consists mainly of a
doctoral thesis presented by Dr. Stephen Rappaport at the University of North Carolina in
1976 (Reference 3). Dr. Rappaport conducted a laboratory study of C,-C,s organic
compound emissions from the curing of one type of rubber stock used in tire manufacturing.
The rubber stock was a mixture of SBR and polybutadiene rubbers along with the necessary
chemical additives. The results of Dr. Rappaport’s study showed that a large number of
cyclic (aromatic) organic compounds were emitted. Although these results are informative,
the study was conducted on only one type of rubber mix using a simulated press mold cure.
The potential for hazardous compounds to be emitted, other than those discovered by
Rappaport, is considerable.

L95-035.1 2-5




Since the publishing of the Rappaport study, others have confirmed the presence of similar
pollutants. Studies conducted by Trelleborg Industri AB confirmed the presence of
nitrosamine compounds in laboratory scale curing tests of certain formulations (Reference 4).

Similarly, Willoughby et. al. of RAPRA through the development of the FUME data base
corroborates the results of the aforementioned studies (Reference 3).

Twenty six rubber compounds/mixtures were studied in this program as summarized in
Table 2-1. These include four specific tire-related mixtures: ead mixture,@sidcwall
nﬁxnues"@tyrcne-butadiene rubbers (SBR), andc@thylcne—prOpylcne—diene-mixmre
(EPDM) terpolymers. Thirteen other compounds/mixtures were also studied.

=/¥
/3

Table 2-1. Summary of @ ubber Compounds Evaluated
Typical Engineered Products

Typical Tire Compounds Compounds
Tire Inner Liner Hypalon
Tire Ply Coat Fluoroelastomer-
Tire Base / Sidewall VAMAC -

Tire Apex

Hydrogenated Nitrile

Tire Tread

Silicone,

Acrylate Rubber

Tire Curing Bladder

()

Chlorinated Polyethylene

‘ Nitrile- @

The formulations studied during this program and their recipes are provided in Volume 2 -
Project Data, Section 1. The composition of these mixes were examined against the
combined HAP list (Appendix A of Volume 3 - Test Program Protocol) generated from Title
I11, state air toxic lists, and SARA 313 toxic chemical list. The target compounds for the
emission factor development program are the list

of 189 HAPs, in addition to total VOCs and other pollutants prevalent in typical rubber
manufacturing processes.
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2.4  Description of Sampling / Analytical Regimes ¥ \'*'/é

Throccsscs tested are summarized in Table and the test methods employed are

shown'in Table 2-3: tire press, oven cure of tire cuts, autoclave, extruder, internal mixers,
grinding, platen press, calender, warmup mill, and oyen f engj roducts. Nine of

the processes were tested for: total volatile organic compounds, speciated volatiles, volatile
ozone precursors, sulfur compounds, and semivolatile organic compounds. Two processes
(tire press and autoclave) were tested for amines. Four processes- (tire press, oven cure of tire
cuts, extruder, and some grinding processes) were testcdﬁy_EQ_um.Lttamfm infrared
spectroscopy (FTIR). Three processes. (extruder, internal mixers, and grinding) were tested
for particulate matter and metals.

To accurately quantify the emissions from each process, the emissions tests were conducted
using enclosure methodologies to ensure that all emissions were captured. The design of each
enclosure was based upon the criteria in EPA Method 204 for a total enclosure. Figures 2-2
and 2-3 show typical enclosure designs used during the testing. The objective in using the
enclosure approach was to collect and "concentrate™ non-point source emissions from the
individual process in a way that enclosure exhaust could be sampled.

A highly ventilated enclosure with rapid air turnover would not allow for adequate detection
limits of the target parameters. EPA’s criteria for enclosures have been followed, as
guidance. However, air velocities have been varied to allow for optimal sampling conditions
within the exhaust duct. Specific enclosure construction and exhaust details vary with the
process, fugitive release rate, and target sampling parameters.

2.5 Data Analysis Approach - Volume 2

The comprehensive data set for this program is presented in Volume 2 of this report series.
The data analysis which produced this data set included consideration of: operating
parameters, analytical issues, time averaging for some methods, and data reporting.

During each test run for all processes, all pertinent operating parameters were recorded.
These parameters consisted of the quantity and type of materials being processed, processing
and/or production rate, process temperature, and process pressure. This data was recorded at
the start of each test run and at Wais thereafter until the completion of the
test run. 7

@c emissions test data, process data, and laboratory dagacqui:ed from the sampling
program as summarized in Table 2-2 was compiled and evaluated for each test run. Mass
emission rates from each rubber type and each pollutant were calculated from the laboratory
results and field test data. The mass emission rates were calculated utilizing the measured
exhaust air flow rate and concentration of each target pollutant in the sample vent for each
individual test run.  All emission calculations were performed in accordance with the specific
sampling methodologies utilized for this program.
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Table 2-3. Sampling and Analytical Methods Summary
~ Sampling Analytical
Parameters Method Methods
1 Total Volatile Organic Compounds | M25A M25A/FID
2 Speciated Volatiles TO-14 (a) . | TO-14/GC-MS
Grab Sample M 8240
3 Volatile Ozone Precursors TO-14 TO-14/GC-FID
4  Sulfur Compounds TO-14 GC/FPD
5 Speciated Semivolatiles M 0010 M 8270
Grab Sample (b) .| M 8270
6  Particulate Matter M5 Gravimetric
7  Metals M0012 M 6010, 7000
& Amines Midget Impinger | GC
Sampling Train
9  Total Speciated Volatiles by FTIR | Extractive FTIR

(a) Grab sample for autoclave water trap.
(b) Grab/composite sample for autoclave water trap.

In addition to the sampling conducted at each process emission vent, numerous sampling runs
were conducted to quantify background concentrations of target pollutants present in the
atmosphere where the sampling was conducted. These background tests were conducted since
most of the emissions testing was performed in process areas containing several air pollutant
emitting processes. The necessity of background emissions testing was determined by the
team leader for each test program based upon field observations. These field observations
included assessing the presence of visible emissions, odors, and plant activities which could
bias the test data such as maintenance painting. Quantifiable background concentrations
were subtracted from the sample concentrations for that day to provide more accurate
emission results from the processes.

Laboratory and field blank samples were also collected for each sampling method to
recognize and quantify contamination of any sampling media. The results of these blank
sample runs were compared with the process sample runs to identify emission results which
may be biased. If quantifiable pollutant concentrations were found in the le blanks,
these concentrations were subtracted from the specific test results associa e blank sample.
Sample results which were found to have values less than or equal to background or blank
sample concentrations were assurned to be equal to zcro..@
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The emission sampling results and the process data were then correlated to quantify emissions
on a basis of pounds of pollutant emitted per pound of rubber processed. For 3 of the
grinding operations (sidewall grinding, carcass grinding, and belt grinding), emissions were
quantified on a pound of pollutant emitted per pound of rubber removed basis. For batch
operations such as the internal mixer and autoclave, this was done by determining the total
pounds of pollutant emitted and dividing by the total pounds of rubber processed. For
continuous operations such as the extruder and calendering, this was performed by dividing
the average hourly mass emission rate by the average hourly rubber processmg rate. Resulis.
for the tire pre : : - e—te- the non-
rubber components of the tires such as fabric and steel cords, wire beads and belts.

In addition to the results of the compound specific sampling methods data, total organic
compound emissions were determined using the data collected during the Method 25A
conunuous process monitoring Average total organic concentrations were recorded for each
one minufe interval for each test run. An average value was then determined from the
average of all the one minute data points collected over the duration of each test.
Background concentrations were quantified at the beginning of each test run to correct the
final result. Mass emissions of total organics were then quantified for each run.

In Volume 2, concentration data are provided for every target analyte and every tentatively
identified compound. In each case where a particular compound was not detected, the
detection limit is provided. These detection limits allow one to assess whether a compound
could have been present at a lower concentration but not have been.detectable in any
pafticular sample.

For sampling methods having more than one target pollutant, the pollutant emissions were
aggregated to provide total emissions by pollutant category. Total emissions were developed
in this manner for metals, organics (including volatiles, ozone precursors, and semivolatiles),
sulfur compounds, and in some cases, amines. Many of the target pollutants in these
sampling methods were not present in the sample exhaust at quantifiable concentrations.
M@SWEQ&CMWIM% based -upen thelr detection limit, as
stated in the laboratory results, and their values were denoted with a ’ symbol prior to their
stated emiSsion value in the Tesults tables. Aggregate emissions tOfls are presented for both
detected compounds and "detected plis non-detected™ compounds Teported as 1b/lb-rubber.
Emissions totals for detected compounds include emissions of all compounds which were
detected in the sample by the chemical analysis. The total for "detected plus non-detected”
compounds allows for the possibility that a compound could have been present at
undetectable levels and could have contributed to the total amount present. This is equal to
the total of the detected concentrations plus the total of the detection limits for all other
compounds. This "total with non-detects” provides an upper bound on the maximum total
concentration for any class of compounds, e.g., volatile organic compounds and provides a
conservative total.
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2.6  Development of Final Factors - Volume 1

The results of the data analysis were assembled to develop pollutant and rubber type specific
emission factors for each process. This effort involved collecting and collating the results of
several emission tests performed on similar processes at different facilities. Emission factors,
presented in Section 4, are reported as point estimates, means, and maxima. Section 5
provides a discussion on how the .emission factors may be applied, including guidance on the
selection of the mean versus maximum. The emission factors were developed based upon the
aggregate emission totals in the data analysis discussed above.

For calculation of emission factors, emissions of all organic compounds were computed as the
surn of ozone precursors, volatile organic compounds, and semivolatile .organic compounds.
For organic compounds which were detected by more than one method, the higher
concentration value was used. '

For calculation of emission factors and speciation tables, target analytes which were not
detected in any runs for a particular process were deleted from the tables. The assumption is
that if a target analyte went undetected in any runs, there is a high probability that if 1t was
present, it was present at a concentration well below the detection limit and would not have
contributed significantly to aggregate totals.

For some process conditions, multiple runs were conducted and data from Volume 2 were
averaged for calculation of speciation factor tables in this volume. For chemical compounds
which were not detected in each of the replicate samples for a particular condition, the
average concentration was flagged as a "less than" value in the speciation factor tables. If all
of the speciation table values for that compound were flagged as "less than” for a particular
process (e.g., extrusion), the data for that chemical compound were deleted. Compounds
deleted in this way constituted less than 0.5% of the total detected.

Speciation tables are included to show the contributions of specific pollutants and are
provided as a percentage of the aggregate emission factor. For example, the concentration (or
detection limit) of each organic compound was divided by the "total with non-detects" to
yield the percent contibution for that compound. Analyzing the data in this manner
highlights the major contributors and allows for identification of insignificant contributors to
the overall emission factors.

To calculate speciated emissions, the user should first calculate an emission rate by
multiplying the 1b/lb rubber emission factor by the amount of rubber processed (or for some
of the grinding operations, the amount of rubber removed). To then calculate speciated
emissions, the emissions for a given pollutant (e.g., volatiles) would be multiplied by the
speciation factor for the desired compound (e.g., butanol). In cases where emissions for the
spectated component only are desired, the user can use the species specific emission factor
(Ib/1b rubber) from Volume 2 of the report series.
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SECTION 3
DESCRIPTION OF TEST FACILITIES

3.1  Processes Employing Generic Rubber Compounds
3.1.1 Internal Mixer/Drop Mill

Emissions during mixing were evaluated from four internal mixers at three facilities during
this program. For this report series, the mixers are designated as:

Large Banbury Mixer (F-80) Large Mixer No. 1 Wfaﬂ"“"

Small Banbury Mixer (BR-1600) Small Mixer No. 1 [ ¢ e
Small Banbury Mixer (BR-1600) Small Mixer No. 2 ~2* ot et T
Large Banbury Mixer/Torit Control Device Mixer Control Device - ¥

Emissions from Large Mixer No. 1 occurred at 2 points in the process, during charging and
mixing, and during drop milling. Batch sizes of 125 to 140 pounds per drop were mixed
during the testing. Temperatures of the nonproductive runs were approximately 335° F. The
productive run temperatures were typically 220° F (240° F for the EPDM 2). The
configuration of the unit tested allowed for sampling of the fume collector and duct system.
The charging/mixing zone is serviced by an 18-inch exhaust duct leading to a baghouse for
contro] of emissions. Sampling was conducted in the round duct in an area with a suitable
length of straight run. Emissions from the drop milling zone were handled similarly, being
routed to a collector duct via a long rectangular duct.

The smail internal mixers were similar in design and capacity. Emissions were sampled from
a section of duct installed in a flexible exhaust hose. Sampling took place during charging
and mixing. Batch sizes were typically 2 to 3 pounds for each drop with a fill of
approximately 65 percent. Mixing temperatures were the same as with the larger units, and
consistent with the recipes (335° F. for the non-productive and 220° F. for the productive
drops). At the completion of the mixing, the rubber dropped into a tray drawer for wansfer to
the adjacent milling unit.

The milling units used with the small internal mixers were enclosed to contain pollutants
released during operation. The enclosures were equipped with an outlet exhaust duct to
facilitate sampling. Monitoring/sampling continued once the mixed rubber was placed inside
the enclosures and continued throughout the milling process.

Control efficiencies of emissions from the large internal mixer were determined through the
simultaneous sampling of inlet and outlet ducts of a Torit fabric filter control device. The
sampling was conducted during 2 modes of operation, charging/mixing and drop milling.
Batch sizes of approximately 465 pounds per drop were mixed during the testing.
Temperatures of these master batch nonproductive runs ranged from 315° to 330°F. A
summary of the rubber compositions tested is provided below:

oft ‘C)l\ ;‘l
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Lbs. Carbon Lbs. Zinc

Compounds Black Oxide
34 Natural rubber and carbon black masterbatch 100 0
23] Natural rubber and carbon black masterbatch 100 0
320 Natural rubber and carbon black masterbatch 03 0
513 Natural rubber and carbon black masterbatch 93 0
550 Natural rubber and carbon black, 2nd pass, w/some additives & oil 73 13
802 Natural rubber and carbon black, 2nd pass, w/some additives & oill 52 30
887 Natural rubber and carbon black, st stage 93 0

3.1.2 Extrusion

Evaluation of emissions during the extrusion process was conducted on a 3.5-inch extruder.
The compounds extruded were mixed and provided by the Goodyear Tire and Rubber
Company’s St. Mary’s, OH facility. Two pallets each of wigwagged tread (Compound No.
6), sidewall (Compound No. 4), emulsion SBR (Compound No. 22}, and peroxide-cure EPDM
(Compound No. 9) were provided. Optimum target melt temperatures were provided for each
compound. These were as follows:

Tread - 255 - 275° F.
Sidewall - 230 - 260° F.
SBR 1502 - 255-275°F.
EPDM 2 - 250 - 280° F.

The extruder consists of a power driven screw within a stationary cylinder. A die with a

1/8 x 3-inch extrusion slot was attached to the head of the screw to produce the desired cross
section of the extruded rubber. During the testing, it became necessary to install additional
screens behind the die plate to increase rubber back pressure and temperature. The rubber
strips were fed manually into the hopper rollers.

There were two zones sampled during operation of the extruder process. The extruder outlet,
or head, was enclosed to permit capture of emissions throughout operation. The small
enclosure was equipped with an outlet exhaust duct from which sampling was conducted.
This was designated as Location A. After extrusion, the product entered the cool-down zone,
designated as Location B, which was also enclosed to allow for sampling of poliutant
emissions. Rubber temperatures were measured at the die head and at two points of the
cooldown zone.

3.1.3 Autoclave Curing
Autoclave curing utilizes saturated steam at an elevated pressure to cure the rubber mix and is
the predominant curing method in nontre rubber manufacturing facilities. The 11 rubber

compounds selected for testing included compounds used primarily for engineered products,
but also included compounds used in ure manufacturing. These compounds were provided by
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several manufacturers. The compounds selected and thequesignated compound numbers

. W‘
were as follows: ol«.wk— 3 ;;t{{ 'y (,TSL e -1 Lot 7 L/y-ﬂ
. Tire Base/Sidewall (#4) . Tire Apex (#5)
. Tire Tread (#6) « EPDM I (sulfur -cured) (#8)
« EPDM 2 (unextruded peroxide-cured) (#9)~ « CRW (Neoprend' (#11)

 EPDM 2 (extruded peroxide-cured) (@ 7. Hypalon (#15) v
« HNBR Hydrogenated Nitrile (#18) e Emulsion SBR (SBR 1502) (#22) -
» CPE Chlorinated Polyethylene (#21)

The curing tests were conducted using a steam-contact autoclave setup. Figure 3-1 illustrates
a schematic of the autoclave structure. A rack loaded with the desired quantity of rubber
strips was loaded by electric winch into the autoclave chamber. Three batches of
approximately 50 pounds each were loaded and cured for each rubber type. The autoclave
was operated at 340° F and approximately 110 psig during each curing run.

Sampling of the autoclave emissions was conducted throughout the three basic modes of
operation. Sampling was initiated during the curing phase with sampling of the water trap
effluent, conducted during the blowdown phase, and continued through the cool-down phase.
TRC’s approach was to set up a total capture method whereby all steam and pollutant releases
were sampled. The autoclave cunng entailed sampling of the water trap condensate (during
curing), the blowdown steam, and cooldown air emissions. All steam releases were vented
through the 1-inch water trap or blowdown pipe into a series of condensing impingers and
sorbent tubes kept under negative pressure by a metering pump. During curing, the water
trap condensate was directed into sample containers and large impingers for volume
determination. The blowdown pipe was connected to the condensing coils and the first of a
series of large impingers. Steam and entrained pollutants were directed into the impingers for
condensing and gross pollutant scrubbing through impingement. Remaining gaseous or
entrained pollutants then passed through the sorbent traps for the collection of organic
species. TRC installed a controlling valve on the blowdown system to control the rate of
steam release during the blowdown cycle.

Following completion of each autoclave run, the rack containing the cured rubber products
was removed from the autoclave but kept within the temporary enclosure for sampling during
the cooldown period.

3.1.4 Platen Press Curing

The platen press curing process is a general approach to pressure curing engineered rubber
products in molds. Specific molds are used to form the desired engineered product at set
pressures and curing temperatures. Emissions from platen presses can be controlled using an
exhaust hood and duct. Most emissions occur during mold-release; at the end of the curing
cycle.

The platen press used in this program was manufactured by Pasadena Hydraulics, Inc. of
Pasadena, CA and provided for the test program by Goodyear Tire and Rubber Company.
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Testing was conducted at TRC’s Lowell, MA facility. Emission rates were developed based
on: pounds of pollutant emitted per hour (Ibs/hr) and pounds emitted per pound of rubber
(1bs/lo rubber) cured.

During this program@ubber compounds were cured at temperatures between 340° and
350° F and pressures of 30 tons for the first 3 minutes and 20 tops for the second 3 minutes.
The rubber compounds were from batches mixed during testi all internal mixer No. <.
The compounds cured and their designated numbers were as follows:

+ #] Tire Inner Liner o #2 Tire Ply Coat

« #3 Tire Belt Coat « #5 Tire Apex

« #7 Tire Curing Bladder + #11 CRW Neoprene

« #9 EPDM 2 (unextruded peroxide-cured) « #12 CRG Neoprene

« #10 EPDM 3 (non-black sulfur-cured) » #16 Fluoroelastomer

«  #13 Paracryl OZO + #17 AEM

« #14 Paracryl BLT + #19 Silicone

« #20 Acrylate Rubber « #22 Emuision SBR (SBR 1502)

« #23 Epichlorohydrin

Nine samples of approximately 50 grams each were cured for each rubber type. Each 50-
gram tab of rubber was placed directly onto the lower plate and pressed into a "pancake”
approximately 185 mm diameter and 1 mm thickness. The cooldown period lasted for 6
minutes when the cured samples were removed from the press and left inside the enclosure.
Emissions were contatned by an exhaust hood and flexible Tyvek sheeting, and exhausted by
a single 5-inch duct and blower.

3.1.5 Hot Air Oven Curing

Hot air oven cuning of engineered rubber products is used to final cure preformed products.
Three rubber compounds were evaluated. One compound used in tire manufacturing (Tire
Apex, Compound #5) and two compounds typical of engineered rubber products
manufacturing (sulfur-cured EPDM 1, Compound #8; and Emulsion SBR 1502, Compound
#22) were selected. To simulate the process for this program, a lab scale system with
enclosure was designed and set up to evaluate the emissions during curing and cooldown.
The rubber compound samples were placed in the oven and allowed to reach the curing
temperature of 400° F for a period of 5-8 minutes. Each sample weighed approximately 100
grams. After completion of curing, each rubber sample was removed and allowed to cool
down in the enclosure and another sample of the same compound placed in the oven and
brought up to temperature. '

The oven was set up with a preheated sweep gas inlet and an exhaust gas outlet. A
ternporary enclosure was erected around the oven to contain emissions during the curing and
cooldown and when the door was opened. An exhaust duct similar to that used for the platen
press was constructed to vent the enclosure and to provide the sampling locations.
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3.2  Tire Curing
3.2.1 Laboratory Scale Tire Curing

A lab scale evaluation of emissions from tire cuts (sections) was conducted using a hot
nitrogen purge oven cure system with emissions being monitored by a Fourier transform
infrared analyzer (FTIR). The lab scale evaluation was conducted to determine if there is a
correlation between lab scale and field data for tire curing. A total of 28 tre cuts were oven-
cured, representing 9 types of tires from 7 manufacturers. The tire cuts were received
uncured and varied in size, weight, and type. The different types received were: original
equipment, replacement, and high performance.

There were two zones sampled during the hot air curing of tire cut samples. An oven was set
up with a nitrogen sweep gas inlet and a sample gas outlet leading to the FTIR analyzer.

This system was used to analyze tire cut off-gases during the curing and cooldown phases.
The oven temperature was raised to near 360° F to allow the tire cut core temperature to
reach the desired cure temperature of 340° F. After completion of curing, the tire cut was
removed and immediately placed in a cooldown chamber equipped similarly to the oven with
a sweep gas inlet and a sample gas outlet.

3.2.2 Fuli-Scale Tire Curing

Evaluation of tire press emissions was conducted on a full-scale tire press equipped with a
single mold set and an integral cooldown rack. A total of 9 tire types/brands were press-
cured, representing 2 tire sizes from 7 manufacturers. The tires were received uncured and
varied in size, weight, and type. Multiple tires for each type were press-cured during each
test run to allow for adequate sampling times. The 2 sizes tested were 195/75 and 205/70. A
generic, obsolete mold for each tire size was used for the press curing. The different types
received were: original equipment (OEM), replacement, and high performance.

Mold temperatures ranged from 330° to 355° F and steam pressures ranged from 200 to 300
psig. Each tire was cured for a pertod of 10 to 15 minutes. There were two emission zones
sampled on the tire press: the press itself and the tire cool-down zone. An enclosure was set
up on the tre press to collect fugitive emissions during the press curing of green tires. The
enclosure was equipped with an outlet exhaust duct in which sampling was conducted for the
target parameters. A similar enclosure was erected around the integral cool-down rack where
the tire cools after completion of the press curing.

3.3  Other Rubber Processing
3.3.1 Warmup Milling
Warmup mills are utilized by the industry as a preparation/warmup step for feeding calenders

and extruders following each drop from a internal mixer or, to warm the rubber to prepare it
for subsequent processing. A warmup mill is similar or identical to a drop mill in that it has
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a series of rollers, some toothed, to increase the shearing of the compound. The mill can be
batch or continuously fed, depending of the production need.

Evaluations of warmup mill emissions were conducted at two facilities during this program.
Emissions from both were captured using a temporary enclosure and exhaust duct system.

Emissions from a lab sc%% garmug mill were tested during the milling of the following three
compounds:

. Tire Ply Coat (#2)
. Tire Belt Coat (#3)
. Tire Base/Sidewall (#4)

Multiple drops were made for each test run. One test run was conducted per compound.
Each drop was approximatel rubber which represents a fill of approximately

635 percent.

A second warmup mill test was conducted at an engineered rubber products manufacturing
facility. This was g production facility that operated its warmup mill in a batch mode for the
Lest. The facility ran a neoprene compound in the warmup mill for the three test runs and
collected the milled rubber on pigs for running through the calender. The mill roll
temperature was approximately 90° F. The rubber was milled to a thickness of 0.3 inches and
a temperature of approximately 175° F.

3.3.2 Calendering

The calendering process 1s used to bond a continuous textle or metal mesh web to one or two
layers of rubber for use in building tires and other engineered rubber products. The latex-
dipped textile passes through a series of rollers through which one or two rubber strips also
passes. Under pressure and elevated temperatures induced by the rollers, the rubber is bonded
to the web. The nip of the rollers can be adjusted to vary the thickness of the calendered
product. The rubberized fabric is then cooled and cut to the proper dimensions.

During this program, emissions from the calendering process were tested at_two. facilities.
The first was a continuous production process where the rubber was continuously fed from a
warmup mill. A tire ply coat rubber compound was being run on the test days. _Fhree test
runs were conductéd from an exhaust collector system outlet stack.

The second process tested involved a batch or "pig" fed calender during calendering of a
neoprene compound at an engineered rbber products manufacturing facility. The calender
itself had 54-inch wide rolls and ran approximately 1100 linear yards of a neoprene
compound during each of the hree. test runs. The emissions from this system were measured
using a temporary enclosure and exhaust duct configuration.
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3.4 Gr' ding Processes ?\U

The grinding processes used in tire manufacturing are specific to each application. types
were identified for this program: retread buffing, carcass grinding, whitewall (sidewall), and
truing (force).¥ The grinding processes, in general, generate quantities of rubber dust and
particles, and may generate HAP emissions, depending on the rubber formulation and the
amount of heat generated during grinding. To control these emissions, cyclones, baghouses,

and electrostatic precipitators (ESPs) are used either alone, or in combination.

Grinding operations are typically conducted in a collector hood with an exhaust duct leading
to a primary and possibly secondary control device. Emissions samphng was conducted in
the hood’s exhaust duct (control device inlet) to determine the process’.poten

Simulaneous sampling was also conducted at the outlet duct of each downsiream com:rol
device to determine control efficiency and the final pollutant emissions rate.

3.4.1 Force/Balance Grinding

A screening evaluation of emissions from a force grinder was conducted at a full scale tire
manufacturing facility using FTIR and total hydrocarbon analyzers. The force grinder is used
to buff areas of a tire that are out of specification when the tire is put under load.
Observations of the force grinder showed that only a few tires per hour are actually buffed,
and the quantity of rubber removed is very slight, resulting in insignificant or no emissions.

3.4.2 Sidewall/Whitewall Grinding

Another surface grinding process, sidewall/whitewall grinding, was also evaluated. The
grinder consists of two stones set in a wheel which rotate at high rpms over the whitewall
area of the tire, removing a thin coat of black rubber which overlays the whitewall section.
The grinder is set into a frame equipped with four powered exhaust ducts. Emissions from
the grinding operation are carried via flex hose to overhead ductwork. Emissions at this
facility are ducted to a cyclone for removal of rubber dust and pieces ground from the tires.
The exhaust air passes through the cyclone and is exhausted to the atmosphere. Approximate
grinding time per tire is 20 seconds. Testing was conducted during normal operations, and
emissions are based on pounds emitted per hour and pounds emitted per pound of rubber
removed, as measured by the quantity of rubber dust and particles collected in the cyclone
hopper.

3.4.3 Retread Buffing

Retread buffing was also studied as a surface grinding operation in this program. In this
process, the surface of the back of the tread is buffed to prepare it to receive adhesive further
down the line. The retread buffer consists of an edger and four inline buffing wheels with
hasps around the circumference of each wheel. Each wheel is covered by a hood exhausted
by an flexible duct. The four exhaust ducts enter a common header duct. At the facility
tested, the header duct conveys the emissions to an American Air Filter cyclone/fabric filter
control system. The fabric filter is Model Number 12-84-1347.
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A tread section approximately 37 feet long is fed to the edger where the edge is squared. The
tread is then fed to the first wheel of the inline buffer which catches and draws the tread into
the line. As the tread passes each succeeding wheel, the wheel comes down onto the surface.
A given pressure is applied to the buffing wheels to remove the required layer of rubber. As
the hasps dull, a greater pressure on the surface is required to remove the same amount of
material. The emissions are solid rubber particles and volatile and sernivolatile organic
compounds. It takes approximately 40 seconds to buff a tread with approximately 5 seconds
between tread sections. Sampling was conducted in the 20-inch inlet duct to the cyclone, in
the 20-inch baghouse outlet duct prior to the 1.D. fan, and in the 22-inch stack after the 1.D.
fan. Emission are presented as pounds per hour and pounds emitted per pound of rubber
processed, as no actual rubber removal rates were calculable.

3.44 Tire Carcass Grinding

Tire carcass grinding is used for gross rubber remaoval (tread section) and for preparation of
the resulting tire carcass for retreading. This operation consists of two phases, a coarse grind
module and a fine grind module. The tire is first ground to a predetermined depth with a
coarse grind hasp to prepare it for the fine grind operation. The fine grind operation
completely removes the old tread and prepares the carcass surface to receive the new tread.
The tire carcass to be ground is placed on a shaft and rotated at predetermined revolutions per
munute. The carcass is then placed against a rotating fine tooth hasp at a given pressure. The
hasp moves across the surface of the carcass in a predetermined pattern.

The fine grind operation was selected for the study due to the fact that the grinding period is
longer, the pressure of the hasp on the wheel is greater than the coarse grind, and the
temperature of the carcass surface is higher than for the coarse grind operation. The grinding
time for the coarse grind operation is 1-2 minutes, while the grinding time for the fine grind
operation is 4 minutes. Approximately 10 to 12 tires are ground per hour.

The fine grind module consists of the rotating shaft on which the carcass is placed and a
rotating fine tooth hasp which is covered by a hood. At the facility tested, a flexible exhaust
duct connects the hood to an elevated horizontal duct which leads to a cyclone manufactured
by Retread Equipment Corp. of Charlotte, NC. The exhaust from the cyclone passes through
a horizontal centrifugal fan to an outlet stack on the roof. The entire module was enciosed
with Tedlar sheeting to enhance the capture of volatiles, semivolatiles, and particulate matter
by the hasp hood. Sampling was conducted in the 10-inch horizontal cyclone inlet duct and
in the 16-inch outlet stack. Emissions are presented as pounds per hour and as pounds
emitted per pound of rubber removed, measured by the quantity of rubber dust and rubber
particles collected in the cyclone hopper.

3.5 Engineered Products Grinding - Drive Belts

The belt grinding operation selected for this study is located at an engineered rubber products
manufacturing facility. The selected process line was deemed to be representative of surface
grinding operations. This particular line was used for V-belt grinding and consists of eight
grinders. Each grinder is enclosed within a close fitting hood. An exhaust duct exits from
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each hood and enters an overhead exhaust manifold. The combined exhaust streams enter the

. 16-inch diameter central cyclone inlet duct which leads to a Fisher Kloster XQ-120-20
cyclone. An 18-inch duct exits from the top of the cyclone and enters a dual 3-stage
electrostatic precipitator (ESP). The effluent streams exiting the ESP are combined into a
single 14-inch duct which exits the roof through an 1.D. fan. During the grinding operation
the belts are cooled with a localized water spray located within each grinder hood. Sampling
was conducted in the cyclone inlet duct, cyclone exit duct, and ESP exit duct. Emissions are
presented as pounds per hour and as pounds emitted per pound of rubber removed, as
measured by initial and final weights of the belt batches for each test run.
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SECTION 4
DATA ANALYSIS AND DISCUSSION OF RESULTS

This section provides point estimates, means, and maxima of emission factors for individual
compounds and elements:

. speciated organic compounds (including volatile compounds, volatile ozone
precursors, and semivolatile compounds)

. sulfur compounds

. amines

. metals

. particulate matter

Process and rubber mix/formulation specific emission factors are provided in the following
sections. When applicable, rubber formulations are grouped into categories for calculation of
means and maxima. Standard deviations are also included for all processes. The speciation
table percent values were calculated relative to the "total with non-detects”. All data tables 4
are provided at the end of this section. 247 4
4
4.1  Processes Employing Generic Materials - pid e Pl

ghid |

1 polymers were tested 1o determine
emission factors for: vrﬂixing | extrusion, autoclave curing, ang platen press curi Q Thes:

. —— n
mixtures tested are presented 1 Iab . Emuissions tests Tof the MIXErs werg perforfned pn ’Pd":ph 34

t scalé systerh, ]""

based on the emission factors of pounds of poliutant emitted per pound of rupber
4.1.1 Internal Mixing / Drop Mill

All 23 formulations and three pblymers were tested onge on small internal Mixer No. 2. Five
;‘\ of the formulations were also tested on additional mixers (Table 4-2).

>, No. 1 wcremfor scale differences. Emission factors were calculated for Compounds
4, 9, and 22. Results for these two mixers were found to be somewhat consistent based on |
emission rate categories. A summary of the emission factors for the mixers is presented in y
Table 4-3. Emissions for the large and the small mixers do not appear to be dependent on !
mixer size. Mixers did show variability for total metals. This is likely the result of greater
losses into the ventilation system when chzg'jg the larger equipment versus what is

During the earlier stages of the project, data collected on Small Mixer No. 1 and Large Mixer A
M +

experienced on smaller scale equipment.

Means, maxima, and standard deviations were determined for tire compounds (1-7),
engineered product compounds (1-23) and polymers (SBRs 24-26) in Tables 4-4a, 4b, and 4c,
respectively. Pollutant emission factors include organic compounds, metals, sulfur
compounds, and particulate matter. Figure 4-1 presents total VOC (total hydrocarbons as
' methane) for all 23 compounds and 3 polymers (SBR Compounds 24-26).
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Table 4-1. Generic Rubber Formulations/Products
. Compound Category Description
1 Tire Inner Liner Brominated IIR/Natural Rubber
2 Tire Ply Coat Natural Rubber/Synthetic Rubber
3 Tire Belt Coat Natural Rubber
4 Tire Base/Sidewall Natural Rubber/Polybutadiene Rubber
5 Tire Apex Natural Rubber
6 Tire Tread Styrene Butadiene Rubber/Polybutadiene
Rubber
7 Tire Bladder Butyl Rubber/Neoprene Rubber
8 EPDM 1 EPDM Sulfur Cure
9 EPDM 2 Peroxide Cure
10 EPDM 3 Non-black EPDM Sulfur Cure
11 CRW Polychloroprene W Type
12 CRG Polychloroprene G Type
13 Paracryl OZO Nitrile Rubber/PVC
14 Paracryl BLT Nitrile Rubber
15 Hypalon CSM
16 Fluoroelastomer FKM
17 AEM Vamac
. 18 Hydrogenated Nitile HNBR
19 Silicone VMQ
20 Acrylate Rubber ACM
2] Chlorinated Polyethylene CPE
22 Emulsion SBR SBR 1502
23 Epichlorchydrin ECO
24 Qil-Extended SBR* SBR 1712
25 Emulsion SBR* SBR 1500
26 Solution SBR* Duradene 707

*Compounds 24, 25, and 26. Were mixes of polymer only, without fillers or cure system.

rr.
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Table 4-2. Additional Internal Mixer Tests
# Formulation Runs Tested on
4 | tire base/sidewall 1 Large Mixer No. 1 and Small Mixer No. 1
5 | tire apex |3 | Internal Mixer with a Torit control device t”w
6 | tire tread 1 Large Mixer No. 1 ' :
9 | EPDM2 1 Large Mixer No. 1 and Small Mixer No. 1
22 | emulsion SBR (1502) | 1 Large Mixer No. 1 and Small Mixer No. 1

Tables 4-4d through 4] provide speciation factors for organics, metals, and sulfur compounds
for tire compounds, engineered products, and the three polymers as a weight percent value.
Similar to Tables 4-4a, 4b, and 4c, means, maxima, and standard deviations were also
determined for the speciation factors for the three general rubber categories.

Table 4-5 presents control efficiencies for a Torit fabric filter handling ventilation exhaust
from a large production-scale internal mixer.

4.1.2 Extruder

Table 4-6a provides an emission factor summary for the four rubber formulations tested.
Tables 4-6b and 6c¢ provide speciation factors for organic compounds and metals for each of
the four rubber compounds and all four combined. The only sulfur compound detected in the
extruder test series was carbon disulfide (Location A, Run 2). Therefore, a speciated sulfur
table was not developed. Carbon disulfide emissions are presented in Volume 2. Figure 4-2
provides a summary of total VOC (THC as methane), metals, and sulfur for the extruder.

4.1.3 Autoclave Curing

Autoclave curing is a process which can utilize either a steam contact or non-contact system.
During this program, air emissions and water discharge were evaluated from a steam contact
system. Emission factors were calculated using ten of the generic rubber mixtures tested in
the small Mixer No. 2. One rubber compound, EPDM 2 (Compound No. 9) was also tested
using extruded and unextruded mbber to determine what, if any, differences result in curing
emissions if previously extruded. Based on the limited amount of data available, there were
no substantia] differences between the extruded and unextruded EPDM. A summary of the
autoclave emission factors for the rubber mixes is presented in Table 4-7a. Tables 4-7b
through 7d present the speciation factors for organic compounds, amines, and sulfur
compounds. A summary of total VOCs (total hydrocarbons, as methane) from the autoclave
is presented in Figure 4-3.

In this steam contact autoclave system, uncured rubber loaded into the pressurization chamber
is in full contact with the steam, resulting in both water-borne and air-borne pollutants. The
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f .,

stearn condensate from this type of system is discharged during blowdown at the end of the
curing cycle and, oftentimes, from the water trap during the curing cycle.

In the non-contact system, the uncured rubber is enclosed in a bladder within the
pressurization chamber and does not come into contact with the steam. Therefore, pollutants
are not discharged with the steam condensate as occurs with the steam contact system, but are
emitted as air-borne pollutants upon opening of the autoclave chamber.

In evaluating pollutant discharges from the stearn contact type of systemn, samples were
collected and analyzed from two aqueous (water rap and blowdown condensate) and one
gaseous (cooldown air) matrices. The total emissions for the autoclave system were obtained
by combining the emission and discharge rates (Ibs/hr and lbs/lb rubber) for volatiles,
semivolatiles, and sulfur compounds. This total is most representative of a non-contact
systemn where all pollutants are discharged as air contaminants and should be considered in an
emisstons inventory. To enable a comparison of a steam contact system with a non-contact
system, the water-borne pollutants from a steam contact system could be considered
separately, possibly as a discharge under a NPDES permit, and not as an air emission.
However, there is a possibility of downstream fugitive emissions from this aqueous discharge.

As 1is shown in Table 4-7¢, certain classes of pollutants exhibit higher condensibility or
solubility properties and a higher percentage removal in the aqueous discharge streams. The
table indicates that as much as 100 percent of sulfur emissions are removed in the aqueous
streams, and could be discounted from inclusion in air emissions inventories when steam
contact autoclaves are in use. Similarly, up to 95 percent of semivolatile organic emissions
are removed in aqueous streams. Predictably, volatile organics exhibited a much lower
removal rate with a maximum of 36 percent removal in the aqueous streams.

As the table indicates, the removal percentages vary by not only pollutant class, but also by
rubber compound. It should be noted that the table presents only a comparison of the totals
of the pollutant categories, and not the individual chemical species. This information could
be determined through further detailed review of the speciated data.

4.1.4 Platen Press Curing 7 \Y\ W Q‘Tq)i

A summary of VOC (THC as methane) from the pl e press is presented in Figure 4-4. An
emission factor summary for the platen press for\l6)pabber formulations is presented in Table
4-8a. Organic and sulfur compound speciation factors are presented in Tables 4-8b and 8c.

4.1.5 Hot Air Oven Curing
An emission factor summary for hot air oven curing o bber formulations is presented in

Table 4-9a. Organic and sulfur compound speciation factors are presented in Tables 4-9b and
9c.
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4.2  Tire Curing

Tire press emission factors were determined for laboratory scale tire cuts and a full scale tire
press. The tires tested represent a cross section of passenger tires and brands from the larger
manufacturers. '

Table 4-10a provides a summary of VOC emission factors for the laboratory scale tre cuts.
Figure 4-5 shows a summary of VOC (THC as methane) emissions for passenger tires.
Emission factor summaries for the tire press for OEM (original equipment manufacturer),
nigh performance, replacement tires, and all tires combined are presented in Tables 4-10b,10c,
10d, and 10e. Tables 4-10f, 10g, 10h and 10i present organic compound speciation factors
for the three tire types and all tires combined. Amine and sulfur speciation factors are
presented in Tables 4-10j through 10q for each of the tre types and all tires combined.

4.2.1 Relationship of Laboratory Scale and Full-scale Data

Table 4-10r provides a comparison of the laboratory and full scale tire press data from FTIR
analyses. A review of this table indicates that there is little correlation between the lab and
full-scale tire cure data for inoganic compounds, organic sulfur compounds, and speciated
organic compounds.

4.3  Warmup Mills and Calendering

4.3.1 Warmup Mills

An emission factor summary for organics and sulfur compounds for thbber MIXEs
tested in the warmup mull are presented in Table 4-11a. Tables 4-11b and 11¢ present the

speciation factors for organic and sulfur compounds.

4.3.2 Calenders

two ruPber mixes is presented in Table 4-12a. Tables 4-12b and [2¢ contain speciation
factors for organic and sulfur compounds.

@mﬁssmn factor summary for calendering for total organics, total sulfur and amines for
44  Grinding

Emission factors were developed for four grinding operations: sidewall/whitewall grinding,
[etrgad carcass grinding, retread buffing, and belt grinding. Inlet and outlet concentrations
were measured in order to determine control efficiencies, Force grinding was also evaluated
but was found to have insignificant VOC emissions at the facility tested. Specifications of
the grinding test series are summarized as follows:

195-035.1 4-9
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Process Control Device Sampling Locations Rubber Removal Measurement
Retread Buffing Cyclone Inlet, Baghouse Outlet :llaj Emitted/lb Rubber Processed
Sidewall Grinding Cyclone Inlet, Cyclone Qutlet :g; Emitted/lb Rubber Removed
Carcass Grinding Cyclone Inlet, Cyclone Outlet lgs Emitted/lb Rubber Removed

(2)
Belt Grinding Cyclone Inlet, ESP Inlet, ESP Qutlet . zgi Emitted/lb Rubber Removed

'Initial weights of the retread sections were taken. The emission factors were based on the pounds 0
*Initial and final weights of the cyclone hopper were taken to obtain the quantity of the rubber removed IToM € tires

per test tun. The difference in hopper weights was the amount of rubber removed.
Initial and final weights of the belt batches were taken for each test run.
A summary of inlet concentrations, outlet concentrations, and control efficiencies is provided

below.

4.4.1 Inlet Concentrations

Summary inlet emission factors for sidewall grinding, tire carcass grinding, retread buffing,
and belt grinding are presented in Tables 4-13a through 4-13d, respectively. Tables 4-13e,
13f, and 13g present speciation factors for each of the grinding operations for organic
compounds, metals, and sulfur compounds.

4.4.2 Qutlet Concentrations

Summary outlet emission factors for the four grinding operations are presented in Tables 4-

13h, 134, 13j, and 13k. Calculated control efficiencies are presented in Table 4-131.

4.5  Effects of Temperature

Table 4-14 presents VOC data for compounds at various temperatures on different processes.
While no direct correlations can be derived, empirically one can observe that between 220°F
and 400°F. VOC emissions can increase up to two orders of magnitude for most of the
compounds. At a minimum, it appears that VOC emissions will increase at least one order of
magnitude.

Specific tests were not conducted to determine the effects of elevated temperatures in a given
compound. However, several compounds were subjected to temperatures varying from 200°F
to 400°F, as a result of the tests conducted for each process. No compounds were tested at
multiple temperatures on a given process.

These data, while not conclusive, can be used as a guide for making decisions when applying
data from this study to plant-specific situations.

L95-035.1 4-11
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TABLE 4-4d
MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - TIRE PRODUCTS

PRy

R

CAS Cmpd#1 | Cmpd #2 | Cmpd#3 | Cmpd#d | Cmpd 25 | Cmpd #6 | Cmpd #7 MEAN MAX sTD
Numbers XNOfTor | %OfTet | KOfTot | %OfTot 3 %OMTot | %OFTot | % C1Tot [ % of TOT % of TOT % of TOT

2 1-Butans 0007 1-36-3 T T T T ¥ 1.07 T < D1% 1.07 < 038
2 1-Chioro-4-{V-chioroethenyl) cyclohexen T T T T T T T T T T
2 1-Chiore-5-{ -chioroethenyl) cyclohexen T T T T T T T T T T
2 1-Chioropropane T T T T T T T T T T
1-Dodecene 112414 < 005 |« 004 |« DO7 [« 003 001 [¢ 04 (¢ 005 < 004 0.07 <« 002
1-Heptene 00592-76-7 0.05 051 |« 003 (< 002 00E [« 005 0.05 < 011 051 < 016
1-Hexene 00592416 < 003 |« 003 |[|< 003 007 |« 002 |« 005 0.07 < 004 0.07 < 002

2 Methoxybutane T T T T T T T T T T
1-Octene 00111600 < 003 ([« 003 |« €03 |< Q02 [« 002 |« 005 [« 002 < 003 < 0.0% < 00
1-Pentene 00109-67-1 0.1% 0.13 .16 o 057 03 < 002 <« 023 057 < 016

2 1-Propanol T T T T T T T T T T
1, +-Dichioroethane 00075-34-3 < D57 (¢ 020 |« 024 |« 01 |« 028 |« 037 [« 040 < 032 < 057 < 013
1,1-Dichiorcethene 00075-35-4 < 057 ([« 020 |« 024 090 [« 028 |« 037 |« O0M <« 042 0.50 < 023
1.1.1-Trichirosthane 0007 1-55-6 < Q.57 0.12 o o007 025 {« 037 (¢« 040 < 030 057 < 0.16
1,1.2-Trichiarowthane 0C079-00-5 < 087 ([« 020 (« 024 |« 046 |¢ 028 |[¢ 037 [« 040 < 432 < 057 < 01
1,1,2,2- Tetrachioroethane 00079-34-5 < 057 [« 020 < 024 |<x 046 [« 028 |« 037 |< 040 < 032 < 057 < 013
1,2-Dibromo-3-Chioropropane D0096-12-8 < 1415 [« 040 ¢ 047 |¢ 023 |¢ 0585 [c 074 [« 080 < 063 < 115 < 0.2
1,2-Dibromo-3-chiorepropane 96-12-8 < 002 [« 001 < 003 < 001 |« 002 [< 001 [< 002 < 002 < 002 < 0.00
1,2-Dibromoethane 00106934 < 057 |< 020 | 024 (< 0116 |« 028 |« 037 ([« 040 <« 032 |« 057 < 013
1,2-Dichiorobenzene 00095-50-1 < 057 |« 020 |« 024 < 016 |¢ 028 [¢ 037 i« 040 < 032 < 057 < 013
1.2-Dehiorobanzens 95-50-1 < 001 < 001 < 001 < 0.00 000 [« 001 I« 0.1 < 0 0.0 < Q00
1,2-Dichioroethane 00107-06-2 < 057 [« 020 |« ©24 | 016 |< 028 |[< 037 [« 040 < 032 < D57 < $13
1,2-Dichioropropane 00078-87-5 < 057 |< 020 |« 024 (< 016 |« 028 [« 037 [« 040 < 032 < 057 < 01
1.2, 4Trchiorobenzens 120-52-1 < Q01 [« 001 e 001 < 001 < &01 |« 001 < 0O < 0.0t < 00 < 000
1,2, 4 Tnmethylbenzene 00095-63-6 0.19 029 |« 016 |« 011 l« CoO8 1.19 0.17 < 03 1.19 < 036
1.2, 4-Tnmethyibenzene 95636 0.05 003 005 0.03 .03 Q04 | 000 < 003 0.05 < 002
1,3-Butadene 00106-99-0 012 < 003 | 003 03 |« €02 |« 005 0.2ag < 0.14 0.39 < 015
1,3-Cyckoctadiene 1700-10-3 < 00V |« Q@01 |« Q02 (< 001 |« O [« QD1 < Q0% < 00 < Q02 < 000
1,3-Dichiorobanzene 00541731 < 057 1< 020 (< D24 < 016 [« 028 |« 037 [< 040 < 032 < Q57 < 01
1,3-Dchlorobenzens S41-73-1 < DD1 < oM < 00 < 0,00 < 001 < oo < 0.0 < 0.01 < (A} < 0.0
1.3,5Tnmethylbenzene 00108-67-8 < D16 < 014 < 016 < omn < 008 < 0.26 0.18 < 0.16 0.26 < 0.05
1,4Dichiorobenzene 00106-45-7 < 057 |« 020 |« 024 ¢ 016 ¢ 028 [¢ 037 < O04C < 032 < 057 < 013

1, 4-Dichiorobenzene 106-46-7 < Q.01 < ol Q.00 0.00 0.00 0.00 0.00 < 0.00 0.01 < 0.00

1, 4-Diethylbenzene + n-Butylbenzene | 00105-05-500104-51-8 [« 016 < 014 (< 016 < 01t |< 008 (¢ 026 [« 011 < 015 < 026 < D05

1, 4&Dicane DO123-91-1 < 230 < 078 < 094 < 085 < 1.1 < 147 < 1,60 < 1.27 < 230 < D53
1.4-Phenylenediamine 106-50-3 < D02 |« 001 |« 003 [ Q02 (< 002 < OOH < 002 < 0.02 < 003 < 0M
1.5-Cyclooctadiene 114-78-4 < D02 [« 002 |« 004 i< Q02 (< 002 ([« 002 |« 002 < 002 < 004 < 001

2 2-Butanol T T T T T T T T T T
2-Butanone 00078-93-3 732 24 083 4,49 2.08 025 1.18 2,66 732 228

2 2-Butene 00126-95-8 T T T T T T 1.00 < 0.4 1,00 < 03
2-Chloroacetophenone +341-24-8 < Q.00 < 000 < 0O < 000 < 0.00 < Q.00 < 0.00 < 0.00 < 0.01 < 000
2-Chioronaphthalense 91.58-7 < Q.00 < 0.00 < 001 < 000 < 0.00 < €00 < 0.00 < 0.00 < 0D < 000
2-Chiorophenol 65-57-8 < 001 [« 001 < 001 < 001 ¢ 0OV |« 001 < OO < 0.0 < 001 < 000
2-Furakiehyde $8-01-1 .01 0.56 015 |« 01 0.05 010 0.00 < 013 056 < 019
2-Hexanone 00591-78-5 < 057 [« 020 (< 024 (< 016 |« 028 le 037 |« 040 < Q32 < DS7 < 013
2-Methyk1-butene 005623-46-2 .06 028 |« 003 |« 002 |« Q02 < 0DO5 |< 002 <« 0.07 028 < oM
Z-Methy2-butene 00512-35-2 020 |« @03 |« QD3 | QO |« 002 03 |= o002 < &10 £.36 < 012
Z-Methy-2-pentene C0625-27-4 < 003 |« @03 [« 003 |« Q02 | Q02 [« 005 [ Q02 < 003 < 005 < 0
2-Methylheptane 00592-27-8 068 05 ([« 004 0.18 0.25 0.15 0.18 < 029 0.68 < 023
Z-Memylhexane 00591-76-4 0.05 1.39 014 o .21 016 0.13 033 139 0.44
2-Methyinaphthalens 91-57-6 0.02 0.04 007 0.01 0.01 0.01 0. 002 007 0.02
2-Methylpentane 00107-83-5 068 065 o.88 1.06 1.16 0.75 0.62 083 1.16 .19
2-Methylpheno! 9548-7 < 0.01 |« 009 0.08 0.00 0.0z 000 < 0.0% <  0e2 0.08 « 003
2-Niroanine BB-Td-4 < 002 |« 0062 (< 002 |« 001 < 002 |« 001 < 002 <« DO2 < o2 < D00
2-Nerophenol 28-75-5 < 001 |« oo < 062 {< 0t < 0.0 ¢ O < .01 < 00 < 002 < 000
2.2-Dimethylbutane 00075-83-2 < 003 j< 003 (< OO4 0.13 043 |« 005 [« 002 < 006 013 < 0D4
2.2-Damethylpropane 00463-82-1 < 003 < 003 |« 004 |« Q02 |« 002 |« 006 [« 0O2 < 003 < 0.06 < 001
2.Z-axybs{ 1-Chioropropane)} 108-60-1 < D0.01 < 0.0 < 0.01 < 0.0 < 0.0 < 0.0t < 0.01 < 0.01 < 0.01 < 0.00
2,3-Dimethylpentane 00565-55-3 < 0.03 048 |« 004 4.06 0.07 .07 ¢.06 < 012 049 < 015
2.3.4-Tnmethyipentane 00565-75-3 < 0.03 040 |« D004 < DO2 (< 002 I« 005 |< 002 < 008 0.40 < 013
2,4&Drchlorophent 120-83-2 < 00% [« 001 < 001 (<« 0D < 001 J¢ 001 [« 0.01 < 00 < 001 < 000

2 4-Dimethylhexane Q0585435 0.10 069 |« Q.04 0.17 05 |« 005 0.14 « 018 063 < o
2.4-Dimethylpheno) 105-67-9 < 001 [« 001 013 < 001 ¢ 01 002 |« D.O1 <« 003 013 < D04
2.4-Dnitrophenot 105-67-9 < 004 < OO |« 007 |« 005 < OO4 < 004 < DO4 < 004 < 007 < oM
2,4-Dinitretoluene 121-14-2 < 001 [« 001 < 002 [« 001 < 001 [« 001 <  0.01 < 00 < 002 < 0.00
24,5 Tnchloidphenal 95-95-4 < 0. < 0O < 002 < 001 < 001 < 001 < 001 < 0o < 0.02 < 000
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TABLE 4-4d

MIiXER 2 ORGANIC COMPOUND SPECIATION FACTORS - TIRE PRODUCTS

CAS Cmpd# | Cmpd 82 | Cmpa#d | Cmpdad | Cmpd#S | Cmpd 6 | Cmpa 7 MEAN MAX s
Numbers !OfTo_t_ %OfTot | % OfTot | %OfTot | WNOfTol | % OfTot | % Of Tot ﬂTOT 'I_ufTOT t_olTOT

2.4,6-Trchiorophenol 88-05-2 < 0.01 < 0.01 < 002 < 0.01 < 001 < 0. < Q.0 < bO 0.02 < 000
2.5-Dinfrotoluene 606-20-2 < 0.0 < 0.0 < 003 < 0.0t < 0.02 < 0.01 < Q.02 < 0.02 003 < 000
3-Funaidehyde A38-50-2 <« 001 < 001 < 0.03 < 0.0 < 0.02 < 0.01 < 002 < 0.02 003 < oo

2 FMethyl2-Butanone 143 T T T T T T < 0.20 143 < 050
3Methylhexine 00585244 0.13 1.92 0.23 0.23 0.28 021 0.15 D45 192 0.60
3Methylpentans 00096-14-0 2.66 058 0.41 0.79 0.99 041 275 1.23 275 095
FMethylstyrene 100-80-1 < oM < Q¢ .01 0.01 < 0.0 < 001 < 001 < o 001 < 000
3-Nitroaniline 95-09-2 < 0 <  0.01 < 0.03 < 0.0 < 0.0z < 001 < 0.02 < 002 003 < 000
3,2-Dichiorobenzidine 91841 < ©.03 < 001 < 007 < 002 < 0.83 < 0.00 <  0.03 < 003 0.07 < 002
3,7 -Dimethaxybenzidine 115-60-4 < 0.03 < 0.01 < 0.08 < 003 < D03 < .01 < 003 < 003 0.08 < 002
3,3-Dimatnylbenzidine 119-83-7 < 001 < 000 < 002 <« oM < 001 < 000 < 001 < 001 0.0z <« Q01
Va-Methyipheno! 108-25-4/106-44-5 o0 < oo ox < 00 0.15 < 00t < 0.01 <« 006 0.22 < Q08
4-Aminobipheny! 92-67-1 < 001 < 000 < Qo1 < 000 < 0.01 < 000 < 001 < 000 0.0% < 000
4-Bromophenyk-phenylether 101-85-3 < 002 [« 001 000 |« 001 |« 002 f{e 001 [« 002 < 001 o2 < 000
&-Chion-3-methyiphenc 59-50-7 < 0.0t < 601 < Q02 < 0.0 < 0.01 < 0.01 < 001 < 0 Q.02 < 000
4-Chioroaniine 106-47-8 < 001 < 00 < 0.01 0.0 < .0.01 < 0.01 < 001 < 001 0.01 < Q00
4-Chligrophenyl-phenylether TO00S-72-3 < Q.01 < 0.01 < Q.01 < G, < B.O1 < 001 < 001 < 0D 0.01 < 000
4-Chiorostyrens 1073.67-2 < 001 < 003 < 001 < 001 < 0.0% < 0.01 < 0.01 < iRy} 0.01 < Qo0
4-Methyl1-pentene 00691.37-2 < .0.03 < 003 < 0.03 0.31 < 0.02 0.30 < .02 « on on < 013
4-Methyl-2-Pentanone D0108-10-1 < 057 0.30 .50 2448 < 028 2454 |« 040 < 887 24.54 < 1058
4-Methylstyrene 622-97-3 < 0.0 < 0.0 <« oM oM < D.D1 < o0 < 901 < 0o oo < Q00
4-Neroaniline 100-01-6 < 0.02 < 0 < 0.03 < 00 < D.02 < oM < 0.02 < 002 0.03 < 001
4-Nitrabiphenyl §2.93.2 < 0.01 < 0 < 0.02 < 001 < 0.0t < 00 < 0.04 < 001 0.02 < 000
4-Nitrophenot 100-02-7 < DOI |« 003 |« QOS5 |« D02 (< 003 |« 003 |« 003 < 002 008 < 00

2 44-Dimethyt-2-Pentanone 1.43 T T T T T T < 020 143 < 050
4 4'-Methylenedianisine W1-77-9 < 0.02 < 001 < 0.04 < 002 < 002 < 000 < 0.03 <« 002 0.04 < 001
4,6-Dinitro-2-methyiphanol 534-5241 < 003 < Q02 < 0.04 < Q04 < 0.03 < 002 < 0.03 < 003 004 <« 0O
Acsnaphthene 83-32-9 < 0.00 < 0.00 < oM < 0.00 <  0.00 < Q.00 < Q.00 < 000 0.01 < 000
Acenaphthylens 208-96-5 <  0.00 0.01 0.06 oo 0.06 0.00 0.00 < 0.02 0.06 < 0.02

2 Acstaldehyde Q0075-07-0 0.86 T T T T T T < 012 086 <« Q¥
2 Acetaldehyde+lsobutane T T T T 0.83 T T < Dz 043 « 02X
Acetons 00067-64-1 1.87 2010 3.4 15.91 174 261 268 7.24 20.10 6.93
Acetonitrie 722054 < 115 < 040 < 0.47 < 033 < 0.55 < D74 < 0.80 < 053 1.15 < 02

2 Acstophencns 00098-86-2 2.87 T T T T T T < o4 287 < 1.00
Acetophenone S8-86-2 0.05 0.03 Q.05 0.0 0.03 0.06 a.10 0.08 Q.10 0.0
Acetylens D007 4-86-2 1.01 255 042 053 0.12 1.41 0.04 0.87 255 0.82
AcTolen 00107-02-8 < 115 < 040 < 0.47 < 033 < 0.55 < 0.74 < 0.80 < 063 1.15 < 026
Acrylonitrike 00107-131 < 1.15 < 0.40 < 047 < 033 < Q.55 < 0.74 < .80 < 083 1.15 « 026
Alty| Chioride 0O107-05-1 < 115 < 040 < 0.47 < 033 <« 055 < 0.74 < 0.8 < 063 1.1% < 026
Aniline 62-53-3 < 0.01 073 < o0 0N < 0.01 0.08 < 001 < oz 0713 < 03
Anthracens 120-12-.7 < 000 < 000 o < Q.00 < 0.00 < 0.00 < Q.00 < 0.00 0.01 < 000
a-Pinene OT785-70-8 < 003 < 003 < 003 0.13 < 002 < 0.05 < 002 < Q.04 0.13 < 004
2,3, aTrichionotoluene 98077 < Q.0 < 001 < oM < 0.0 < 0.01 < 0.0 < 001 < 00 0.01 < 000
Benzaldehyde 100-52-7 Q.02 007 009 oM 004 006 (< 001 < 0.04 0.09 < 0
Banzene 0007 1-43-2 0.07 0.07 010 0.19 0.4 < 0.05 o908 < 0.14 0.41 <« 012
Benzidine 92.87-5 < 0.01 < Q.00 < 0.03 < oM < 0.02 < Q.00 < 002 < 0m 003 <« 00
Benzou acid 65-85-0 0.51 < 002 < 003 0.06 ¢.53 0.25 ¢.16 <« 022 0.53 < 020
Benzonitfike 100-47-0 < Q.01 < 000 oo < Q.00 0.01 < 0.00 < oM < 0.01 0.0 < 000
Benzo{ajanthracens 56-55-3 < oM < 000 oo < D01 < 0.0 < 0.00 < 001 < 0.01 o < 000
Benzo(a)pyrene 50-32-8 <« 0.0 < 000 < 003 < 0.01 < 00 < 0.00 < 002 < 0.01 o0 < 001
Benrzo{biuonanthene 205992 < 0.01 < 000 < 002 < 0.0t < o0 < 0.00 < 001 < 00 002 < 00
Benzo(g,h.perylene 191-24-2 oz |« 000 [« po4 [« pov ¢ 002 J« 000 < ooz U< oo2 oo4 (< o001
Benze{)Nucranthene 207083 < 0.0 < 000 < 002 <« 001 < Q.01 < 000 < 00 < 001 0.02 < oM
Benryl alcohol 100-51-6 o 0.02 0.02 0.0 0.02 0.03 0.02 0.02 0.03 0.01
Benzyl Chionde 00100-44-7 < 115 < 0.40 < 047 < 03 < 055 < 074 < 0.80 < 0863 115 « 026
Benzyl Chionde 100-44-7 < 0. < 000 < 0.01 < 000 < 0.01 <  0.00 < oM < o0 0.0% < Q00
Biphenyl 92-524 < 0.00 < D.0O 005 co1 < 0.00 0.0y < 0.00 < ¢.01 0.05 < Q02

2 pis(1-Methylethy)Benzene T T T T T T T T T T

2 bal! 1-dmethylsthyl)permoxide T T T T T T T T T T
bis{2-Chloroethaxy ynethane 111911 < 001 < 0O < 0.01 < 00 < 001 < 00 < Q.01 < 0.01 o < Q00
bis{ 2-Chiorosthyllether 111444 < 0.01 < 00y ~ 002 <, Q.0 < 001 < 0.0t < 00 < 0.01 0.02 < 0.00
bea(2-Ethyihexyljphthatate 117-81-7 0.05 005 o011 T 0.03 0.14 0.03 0.06 Q.14 0.05
b-Pnene T8172-67-3 < 01§ 028 0.28 049 0.16 < 026 < 011 < 025 0.45 < 012
Bromodchloromethane 00075-274 < 057 < 020 < 024 < 0.6 < 0.28 < 0.37 < Q.40 <« 032 057 < 013
Bromatorm 00)75-25-2 03¢ < 020 |< 024 Jc 016 < 028 l« 037 [< 040 < oz8 040 |c< o008
Bromomethane 00074-83-9 <« 057 < 020 < 0.24 < 016 < 028 <_ 037 < 04D < .32 0.57 < 013
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TABLE 4-4d

MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - TIRE PRODUCTS

CAS Cmpd#1 | Cmpd#2 | Cmpa#3 | Cmpd#d | Cmpd 5 | Cmpd #6 | Cmpd &7 MEAN MAX STD
MHumbery % OfTot | %OfTot | OfTot | % OfTot | BOfTot | WO Tot | % CA Tot % of TOT % of TOT % ot TOT
2 Butanmal 00123-72-8 T T T T T T T T T T
T 2 Butane T T 1.18 .22 T T T < QM 22 < 054
Butylbenzylphthalate 85-68-7 0.01 o0 0.03 < o0 < 0.01 T < O™ < 001 0.03 < 001
T 2 C10-C11 Branched Alkare T T T T T T T T T T
T 2 CI0H1B Polyeyctic Hydrocarbon T T T T T T T T T T
1 2 C10H20 Aliy! Substihrted Cyclohexane T T T T T 7.67 T < 1.10 1.67 < 263
T 2 C11-C12 Branched Alkane T T T T T T T T T T
1 2 C1IHZZ Alkene T T T T T T T T T T
1 2 C12H24 Alkene T T T T T T T T T T
1 2 CaAlgehyde T T 0.8 T T T T < 013 o.88 0.31
1 2 C5Aldehyde T T 0.83 T T T T < 013 033 o
1 2 CBH10 02 Acid Ester T T T T T T T T T T
1 2 C8M12 Cyclic ikene T ¥ T T T T T T T T
1 2 CBH1E Alkene 287 T T T T T - 7.89 < 1.55 199 4,
T2 CHH10 Alky! Substituted Benzene T 1.24 T T T T T <« 018 1.24 0.43
1 2 COHAZ Aly! Substiutad BenZene T 1.48 T T T T T < o1 1.49 052
1 2 C3MIZ Polycyciic Alkene T T T T T T T T T T
Camphene 79-82-5 < 001 < 001 < 002 < 00 < 001 .01 < Qoo < 0.0% .02 < D00
1 Carbon Disuifcle 00075-15-0 < D57 < 020 < 024 013 0.25 a.07 < 0.40 <« 072 a.07 0.96
T Carbon Tetrachionde 00056-23-5 < 057 < 020 0.11 < 016 < 023 < 037 < 0.40 < 03 057 0.13%
1 2 Carbonyl sutfide 00453-58-1 T T T T T T T T T T
7 Chiorobenzene 00108-90-7 < 057 < 020 < 024 < 0.16 < 028 < 0.37 < 0.40 < 032 0.57 < 013
1 2 Chiorobutadiene+Methyipentane T T T T T T T T T T
7 Chiorodromomethane 00124-43-1 < D57 < 020 < 0.24 < 16 < 0.28 < 0.7 < 0.40 < 032 0.57 < 013
7 Chioroethane 00075-00-3 < 0.57 < 020 < Q.24 < 0.16 < 0.28 < 037 < Q.40 < 032 0.57 < 013
1 Chloroform 00067-66-3 < 0.57 < 020 < Q.24 < Q.16 < 028 < 037 < Q.40 <« 032 0.57 < 013
1 Chioromethane 0007 4-87-3 < 057 0.05 < 024 0.05 < 0.23 0.26 < Q.40 <« Q26 0.57 < 047
Chrysene 215-01-9 < 0.01 < 0.00 .01 < 0 < 0.01 T < 0.01 <  om 0.01 < 0.00
1 cis-1,2-Dichioroethene D0156-58-2 < 057 ¢ 020 |¢ D24 |« P16 |« Q28 |¢ 037 < Q40 < 032 0.57 < 013
T £i5-1,3-Dichlorapropens 10061-01-5 < 057 <« 020 < 0.24 < 016 < 028 [« 037 < 0.40 < 032 0.57 < 013
cis-2-Butene 00590-18-1 < 0.03 < 003 < 0.03 < 002 < D02 [« 005 < 0.02 < 003 0.05 < 004
c13-2-Hexene 07688-21-3 0.50 < Q03 < 003 < 002 0.13 < 005 .22 < 014 0.50 <« 016
cis-2-Pentene 00E27-20-2 0.09 0.3z 3.61 0.45 0.19 0.37 022 075 61 117
Cumene 00098-82-8 < 0.03 < 003 < 0.03 <« 002 < 002 ([« 005 0.07 < 0.04 007 < 002
Cumene 85-82-8 0.00 < 0.00 0.00 0.00 0.00 ot Q.02 « 0.01 0.02 <« 001
1 2 Cyclobutane T T T T T T T T T T
Cyclohexane 00110-82-7 0.55 1.88 o.10 0.40 0.27 0.14 6.53 1.4 6.53 2.1€
Cyclohexanone 108-94-1 < Q.02 0.04 ©.09 0.05 0.15 0.07 018 < 009 0.18 <« Q05
Cyclohexylamine 108-91-8 < oo < 001 < 003 < 001 < om 0o0a |« 0D < 001 0.03 < DM
1 2 Cyclooctadiens T T T T T T T T T T
Cyclopentane + 2,3-Dimethylbutane 00287-92-200079-29-8 017 0.18 0.09 0.19 0.23 0.26 0.12 017 0.26 0.05
Cyclopentene 00142-29-0 < 003 0.27 0.57 0.09 0.30 < 0.0% < 0.02 < 019 0.57 < 019
1 2 Decane T T 1,18 T T T T < 017 1.18 < Q4
Dioenzoturan 132.64-9 < 0.00 0.00 0.03 0.00 < 0.00 0.00 < 0.00 < 001 0.03 < 00t
Dwenz{a, hanthracene 53-90-2 < 002 < 000 < 0.05 < 001 < 0.02 < 0.00 < 003 < 002 o.05 <« 0Mm
1 Dichlondifluoromathane Q0075-71-8 < 057 < 0.2 0.10 < 0.16 < 028 0.12 < 0.40 < 026 0.57 < 016
Diethyiphthalate 84-66-2 0.01 0.02 0.02 T 0.00 2.01 T 0.0% 0.02 0.01
Dmmethylaminoatobenzens 60-11-7 < 092 < 00t < 003 < 002 < 002 (< 000 < 002 < 002 .03 < o;
Dwmethyiphthalate 131-11-3 < 000 < 0.00 0.01 0.00 < 0.00 (< 0.00 < 0.00 <  0.0¢ K] < 000
Den-butylphthalate 4742 0.10 0.02 0.05 T T c.01 T 0.03 0.10 0.03
Dwn-octylphthalate 117-34-0 001 < 000 < 001 < 000 Q00 |« 000 < 0.01 < 000 0.01 < 0.00
Diphenylamine 122.39-4 0.00 0.04 0.03 0.03 0.00 0.4 0.00 007 0.41 0.14
d-Limonene 05589-27-5 < 016 < Q.94 < 017 <« Q.12 .21 < 026 < 011 < Q17 0.26 < 005
T Epxchiprohydrin 00106-83-8 < 115 < 040 < D47 < 0.3 < 055 <« 074 < 0.80 « +X -~ 1.45 < 026
Ethane 0007 4-84-0 1.97 0.42 0.66 0.84 029 0.44 o 0.6 1.97 0.5
1 2 Etharol 1.29 1.24 T 1.43 1.1 9.20 T =< 2.04 9.20 < 25
1 2 Ethenylcyciohexene 25168074 T T T T T T T T T T
1 2 Ethyl Acetate T T T T T T T T T T
1 2 Emyl Acrylate T T T T T T T T T T
Ethytacetylene 00107-00-6 < 003 < 003 |« 003 ([« 002 i< 002 |[< 005 (< 002 < 003 0.05 < 00
Ethylvenzene 001004 1-4 < 003 0.2 0.20 0.9 0.16 0.19 364 < 0B6 3.64 < 1.2
Ethylene 00074-85-1 < 003 0.10 0.22 025 0.18 on < 0.02 < 013 0.25 < 0.08
Fluoranthene 206-44-0 002 |- 00O 001 |« 000 o0 [« 000 0.00 < oM 0.02 < 0M
Fluorene 86737 0.00 0.00 0.01 0.00 0.00 0.00 < Q.00 < 000 0.0 < 000
1 2 Heptane T 7.45 T 0.8z T T T < 1.18 T.45 ¢ 257
1 2 Heptanone T T I T T T T T T T
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TABLE 4-4d

MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - TIRE PRODUCTS

cas Cmpd#1 | Cmpd#2 | Cmpd &) | Cmpd#4 | Cmpd#5 | Cmpd #6 | Cmpd #7 MEAN LAY, sTD
Numbers ROITor | WOITot | %OMTod | %OfTot | %OMTot [ %OITot | % Of Tot ji % of TOT % of TOT % of TOT
Hexachiorobenzane 118741 0.01 |« 004 0.01 < 001 001 |« o < 0.01 < 001 0.01 < 000
Hexachlombutadiene 00087-68-3 115 |« 040 ([« 047 < 033 0% |« 074 |[< 08B0 < 0863 < 115 < Q.26
Hexachlorobutadiens 87683 001 |« o1 < 002 (< 001 01 [« ot < 002 < 001 < 002 < 000
Hexachlomcyciopentaciens TT-AT-4 oot |« 001 < 002 (<« 001 801 [« 002 (< OO < 00 < 002 < 000
2 Hemchioroethans T T T T T T T T T T
Hexachloroathans 67-72-1 002 |< 001 |« 002 |[< 00O% 002 [« 001 (< DO2 < 002 < 002 < 0.00
Hydroquinone 123-31-9 00t |« 001 < 0.02 1.33 B < A < 00V <« 529 A565 (¢ 124
Inaena1 2, 3-cd)pyrene 183-33-% 002 |< 000 |« 003 [« OO 0z |« 000 | 002 < 0.0t < Q@ < oM
2 tsobutanal 00078-84-2 T T T T 1.25 T T < 018 125 < 044
sobutane 00075-28-5 o4 < 003 0,30 0.3 470 (< 008 012 < 028 0.70 < 022
Bobutylens + 1.-Butene 00115-11-700106-58-9 0.21 038 0.5 1.10 055 0.18 056 0.50 1.10 0.29
scoctane 00540-84-1 o1 116 0.26 0.16 0.14 013 0,18 0.3t 1.16 035
Isooctansl 26952-21-6 0.13 02 |« 02 |« 009 o113 048 (< 013 < 20X 0.48 < 012
tscpentane 00078-78-4 103 (< 003 2,83 869 299 285 - 132 < 284 869 < 261
Isophorone 78551 0.01 100 [« 001 0.10 001 i 000 (< 004 < 0.6 1.00 < 035
Isoprene 00078-79-5 003 1« 003 |« 003 |« 002 015 < 005 < 002 < 005 0.15 < 0.04
2 isopropyl Alcohet 1.2¢ T T 0.82 139 0.52 T < 08 138 < 058
2 Methyl Acrytate T T T T T T T T T T
2 Methyl Isothiocyanate 00556-61-5 - T T T T T T T T T T
Methylacetylene 00074-99-7 03 (< 003 (< 0.03 < 0.02 002 [ 005 (< 002 < 003 < 005 < 0.0
Mathylcyciohexans 00108-87-2 023 391 0.48 1.05 c.41 070 0.54 1.05 an 1.19
Methylcyclopentane 00096-37-7 419 n.ra 0.33 0.57 146 038 5,48 128 5.48 1983
Methylena bis-chioroaniine $01-14-4 004 [« 001 < 008 |« 003 04 < 001 < 005 < 004 < 009 < 003
Methylene Chionde 00075-09-2 136 1.44 539 3.06 0.57 1.99 0.96 &.40 35.39 11.86
2 Methythexane T 7.45 T T T T T < 106 745 2.61
2 Methylpentane T 124 0.88 2.45 T 276 T < 105 276 1.09
m-Ethyhtoluene DOE20-14-4 003 [« 003 [« 003 < 002 002 < 005 0.1 < D04 o1 0.03
m-Xylene + p-Xylene 00108-38-3/00106-42-3 0.32 c.88 0.65 0.84 056 0.50 1213 227 1213 403
Naphthalene 91-20-3 0.03 0.05 0.28 0.03 o.M 0.04 0.04 0.12 0.34 0.13
nButane 00106-97-8 0.85 6.35 0.94 1.17 1.93 0.16 0.53 0.8 192 0.55
n-Decane 00124-18-5 0.49 ca1 0.44 0.85 028 |« 027 073 < 050 0.85 < 020
n-Heptane 00142-82-5 0.20 369 0.26 038 0.40 0.28 0.18 077 3.69 1.20
nHexane 00110-54-3 10.21 163 1,45 256 803 119 9.08 488 10.21 an
Netrobenzene 93-95.3 001 |« 001 < 0O < 001 001 |« Q01 |« 001 <« 001 <« 0.0t < Q00
N-Nirosodiethylamine £5-18-5 092 |« 002 [« 003 |« 002 go2 |« 002 |< 002 L X < 003 < 009
n-NErcsodmethylamine 62-75-8 T < 001 [|< 0.04 T T < 0.02 T < oD 0.04 < &
N-Nitroso-di-n-propylamne 621-64.7 0L2 |« o |« 002 [« 001 0oz [« 001 < 002 < 002 < 002 < 000
N-Nrrosodiphenylamine 86-30-6 T T T T T T T T T T
r-NrTesSomorpholing £9-86-2 [+] 3] < 001 |« 002 [« 001 001 |« oM < 002 < 001 < 002 < 0.00
r-Nonane 00111-84-2 033 025 013 |« 002 0.15 0.47 0.51 < 07 0.51 017
nOctane 00111-65-9 018 (< 003 |« 004 0.18 0.17 0.08 0.2 < 01 0.19 < 006
2 Nonane T T T T T T T T T T
n-Pentane 00109-65-0 066 j< 003 082 0.83 125 0.24 0.41 < D58 1.25 < 037
2 n-Propane 1.43 T T T T T T < 020 1.43 < 050
n-Propyibenzene 00103651 015 j< 003 |¢ 002 < 002 002 [« 00 < 002 < 005 0.15 < 004
2 p-Undecane 00112-21-4 1.43 T T T 0.97 7 1.00 < D49 1.43 < 058
N.N-Disthylanitine 91667 005 |« 000 i< 009 < 000 000 e 000 [« 000 < o;m 0.05 <« Q02
N,N-Dwnethylanine 121.68-7 001 |« 001 I 0O < Q.00 00t < 001 ([« 001 < 001 < 001 <  0.00
o-Anmidine 96.04-0 001 | 0Dt (< 002 [« OO 00t [« 001 | O01 < DOt < 002 < 000
o-Ethyftoluene 00611-14-3 0.16 052 [« 016 [« OMN 008 [« 026 |« OM < 0.2 0.42 <« 014
o-Toluidmne 95534 .01 < 00 |« 001 < 00 0.0 048 (< 00t < 003 0.18 < 0.06
o-Xylene 00035-47-6 0.12 0.59 029 0.62 021 0.76 6.51 130 651 2.14
p-Cymane 00099-87-5 ¢22 022 < 016 024 008 ¢ 026 0.16 < 019 026 < 0.06
Pentachioronitrobenzene 82-68-8 003 |< 003 (¢« 004 < 003 003 |« 0083 [« OO3 <  Do3 < 004 < D0.00
Pentachiorophano! 87-86-5 002 [« oM < 003 < 002 002 i 001 |« 0.02 <« D02 < 003 < 00
2 Pentane T T 1.18 1.43 T T T < 037 143 « 05
2 Pentene T T 088 T T T T < 013 028 < o
p-Ethyltoiuene 00E22-96-8 003 |« 0OB3 < 0O 0.57 002 ([« 005 0.38 < 016 0.57 < o
Phenanthrene a5-01-8 0.02 6.01 0.02 0.09 [1Xe3} 0.0t 0.0t 0.01 0.02 0.00
Phendd 108-95-2 0.09 o.07 025 0.02 1.03 0,04 0.02 0.2 103 o.M
Phthalsmide 85-41-6 003 I« 003 0.64 < 0o2 014 |< 002 o < Q12 0.64 < 021
Z Propanal T T T T T T T T T T
Propane 00074-98-6 158 0.32 074 0.62 0.60 o 018 Q.61 1.58 045
2 Propykyciohexane T T T T T T T hd T T
Propylens 00115-07-1 0.03 033 [« 003 0.06 006 |< 005 |e 0.02 < 008 33 < 010
Propylene Omde 00075569 115 [« 040 < 047 < 033 05 (< 074 1< 080 < 083 < 115 < 02
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TABLE 4-4d

MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - TIRE PRODUCTS

NOTES:

1 TO14 Compound
2 Tentatively Identified Compound(TIC)

T TIC Not identified tn Summarized Category
* 9% of Total Values Represent % of Total With Non-Detects

4-20

CAS Cmpd#t | Cmpd#2 | Cmpd#3 | Cmpds4 | Cmpd#5 | Cmpd #6 ;| Cmpd #7 MEAN MAX STD
Mbeu % Of Tot 'AO!'[ot_ %Ol Tot | %OfTot | %OfTat | %OfTot : %OfTot % of TOT % of TOT !_BITOT
Pyrene 125-00-0 004 0.0 0.03 0.01 0.04 0.01 0.02 0.02 0.04 0.02
Pytidine 110-86-1 < 001 < 00 < 0.03 < 001 < 001 .« 00 < 001 <« 00 < 0.03 < 001
Styrene 00100-42-5 < 003 < 0.03 < 0.03 0.07 < 002 kX ] < 002 < 05 3.40 < 118
1 -Butyl Methyl Ether 01634-04-4 < 115 [« 040 |< 047 |< 033 [« 055 026 i< 080 < 057 1.1% < 02
1 tent-Butyl Alcohol 00075-65-0 T T T T T 0.82 T < 0413 0.92 < 032
1 Tetrachioroathene 00127-18-4 < 057 56.20 0.09 a1t < 028 0.08 < 0.40 < 1.10 620 <« 209
? Tetrahydrofuran 143 T T T T T 1.00 < D35 1.43 < 03
Toluene 00108882 204 313 194 092 2.38 0.44 0.89 1.68 313 o.88
H trans-1,2-Dichicroethene 00156-60-5 < 057 <« 0.20 < 0.24 < 0.6 < 028 < 037 < 040 <« 032 < 0.57 < 01
1 frans-1,2-Dichicropropane 1061025 < 057 « 020 < 024 < D.16 < 023 < 0.37 < 0.40 < 0.32 < 0.57 < 013
trans-2-Butene Q0E24-64-6 < 003 < 0.03 033 < 002 |« 002 (< 008 < 002 < 007 033 < 010
trans-2-Hexene OAD50-45-7 < 003 < 003 0.10 < 0.02 0.11 < 0.05 < 0.02 < 0.05 0.1 < 0.04
frans-2-Pentene D0646-04-2 < D63 < 0.03 < 0.03 0.1% < 0.02 < 0.0% < Q.02 < 0.0% 0.19 < 006
1 Trchloroethene 00079-01-6 < 057 |« 020 [« G024 |« 016 |« 028 (< D37 |« 040 < 032 < 057 < 012
1 Trichiorofiyoromethane DOOT5-69-4 < 0.57 1.02 .23 < 0.6 <« 0.28 0.8 0.56 < 053 1.02 < 03
1 Trichlorsheptafiucrobutane . T T T T T T T T T T
1 Trichiortrifiucroethane 00076-13-1 < 057 < 0.2 < 0.24 < 0.16 <« 0.28 < 0.37 < 0.40 < 032 < 0.57 < 013
Trifluralin 1582-09-8 < 0.02 < 002 < 003 < 002 < 0.02 < 002 < 002 < .02 < 0.03 < 0.00
1 Undecane T T 083 T T T T < 0.13 Q.83 < 0N
H Unknown 2.87 T T T T T 1.80 < 0867 2.87 < 1.09
1 Vinyl Acetate 00103-05-4 < 057 < 0.20 < 0.24 < 016 319 < 037 < 040 < o7 3.18 < 10
1 Vinyl Chiotxle 00)Q75-01-4 < 057 < 020 |« 024 (x 616 [ 028 [« 037 [« 04 < 032 < 057 < 013
Total Detected (IbAb rubber) §.20E-05 | 578E-05 | 9.14E-05 | S46E-05 | 6.10£-05 | 9.69E-05 8 85E-05
Total wath non-detects {Ib/lb rubbet) k B.08E-05 k B.61E-05 | 1 09E-04 |k 6.00E-05 | 7.36E-05 I 1.25E.04 « 1. 19E-04
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TABLE 4-4f
MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - POLYMERS

CAS Cmpd #24 | Cmpd #25 | Cmpd #26 MEAN MAX STD
Numbers % Of Tt | % Of Tot | % Of Tot % of TOT % of TOT % of TOT

1 2 1-Butanol 00071-36-3 T T T T T T

1 2 1-Chloro-4-(1-chloroethenyl) cyciochexene T T T T T T

1 2 1-Chlore-5-(1-chioroethenyl) cyciohexene T T T T T T

1 2 1-Chloropropane T T T T T T
1-Dodecene 112-41-4 < 002 |« 003 0.02 < 002 < 003 0.00
1-Heptene 00592-76-7 < (003 < 003 0.03 < 0.03 0.03 0.00
1-Hexene 00592-41-6 < 0. 0.03 0.03 < 003 < 00 0.00

7 2 1-Methoxybutane T T T T T T
1-Octene 00111-60-0 < 0.03 0.03 0.03 < 003 < 00 0.00
1-Pentena 00105-57-1 0.03 < 003 0.03 0.03 0.03 0.00

1 2 1-Propanct T T T T T T
1 1.1-Dichloroethane 00075-34-3 < 022 |« 020 < 023 < o < 023 0.01
1 1.1-Dichioroethene DD075-354 < 022 < 0.20 < 0.23 < 0.1 0.23 < 0.01
1 1,1,1-Trichloroethane 00071-55-8 1.81 613 0.40 0.78 1.81 0.74
1 1.,1,2-Trichloroethane 00079-00-5 < 022 < 020 < 023 < D.21 < 023 < 001
! 1,1,2.2-Tetrachloroethane 00079-34-5 < 022 < 020 [« 023 < 0.21 < 023 < 001
1 1.2-Dibromo-3-Chioropropane 00096-12-8 < 043 [« 040 [« 045 < 0.43 < 045 < 002
1.2-Dibromo-3-chleropropane 96-12-8 < 0.01 < 00 < 0.0 < 0.0 < 001 < 000
1 1,2-Dibromoethane 00106-93-4 < 022 < 020 < 023 < oM < 023 < 00
1 1.2-Dichlorobenzene 00095-50-1 < 022 |« 020 < 023 < 01 < 023 < 0
1,2-Dichicrobenzene 95-50-1 < 000 |[< 001 < 0.00 < 000 < 00 < 000
H 1.2-Dichlerosthana 00107-068-2 < 022 (< 020 |« 023 < 021 < 023 < 00
.1 1,2-Dichloropropane 00078-87-5 < 022 < 020 < 0.23 < 0.21 < 0.23 < 0.0
1.2,4-Trichlorcbenzene 120-82-1 < 0.00 < 001 < D.00 < 000 < 00 < 000
1,2,4-Trimethylbenzene 00095-63-6 < 015 (< 014 (< 096 < 015 < Q.18 < 001
1,2 4-Trimethylbenzene 95-63-6 0.10 0.26 0.04 0.14 0.26 0.09
1,3-Butadiene 00106-99-0 0.18 056 |< 003 < 026 0.56 < 022
1,3-Cyclooctadiene 1700-10-3 < 000 ([« 001 < 0.00 < 0.00 0.0t < 0.00
1 1.3-Dichlorobenzene 00541-731 022 |« 020 (< 023 < 021 0.23 < o0
1.3-Dichlorobenzene 541-731 < 000 i< 000 (< 0.00 < 000 < 0.00 < 0.00
1,3,5-Trimethylbenzene 00108-67-8 < 015 < 0.4 < 016 < 0.15 « 0.16 < 0.01

1 1.4-Dichlorobenzene 00106-46-7 < 022 1< 020 |« 023 < o < 023 < 001
1.4-Dichlorobenzene 106-46-7 0.01 0.01 < Q.00 < 00 0.01 < 000
1,4-Diethylbenzene + n-Butylbenzene 00105-05-5/00104-51-8 i« Q.15 087 < D16 < 039 0.87 < 034
1 1,4-Dioxane 00123-91-1 < 0.86 <« 079 |« 09 < 085 < 091 < 005
1,4-Phenylenediamine 106-50-3 < 001 < 001 < 0.0 < 00 o.M <  0.00
1,5-Cyclcoctadiene 114784 < 001 < 00 < 00 < o.01 < 0.0 < 0.00

1 2 2-Butancl T T T T T T
1 2-Butanone 00078-93-3 0.43 0.79 0.14 0.45 0.79 0.27

1 2 2-Butene 00126-99-8 T T T T T T
2-Chloroacetophenone 1341-24-8 < 000 < 000 < 000 < 0.00 < 0.00 < 0.00
2-Chloronaphthalene 91-58-7 000 |« 000 |< 000 < 0.00 < 0.00 0.00
2-Chlorophanol 95-57-8 < 000 < 0.00 < 0.00 < 0.00 < 0.00 0.00
2-Furaidehyde 98-01-1 0.01 0.02 0.00 0.0t 0.02 0.0%
l1 2-Hexanone 00591-78-6 < 022 [« 020 < 023 [<¢ 021 l< 023 |<¢ o001
2-Methyl-1-butene 00563-46-2 < 003 [« 003 < 0.03 < 0.03 < 003 < 0.00
. 2-Methyl-2-butene 00513-35-9 0.88 1.15 1.18 1.07 1.18 0.13
2-Methyl-2-pentene 00625-27-4 < 003 [« 003 < 003 < 0.03 < 003 < 000
2-Methylheptane 00592-27-8 < 003 < 003 < 003 < 003 < 003 < 000
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TABLE 4-4f

MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - POLYMERS

...-.;-.‘.

CAS Cmpd #24 | Cmpd #25 | Cmpd #26 MEAN MAX STD
Numbers % OfTot | % Of Tot_| % Of Tot % of TOT % of TOT % of TOT
2-Methylhexane 00591-76-4 0.18 018 |< 0.03 < 013 0.18 < 007
2-Methyinaphthalene 91-576 0.07 0.16 0.01 0.08 0.16 0.06
2-Methyipentane 00107-83-5 0.50 0.43 0.47 0.47 0.50 0.03
2-Methylphenol 95-48-7 < 000 (< 0.01 < 0.00 < 0.00 < 001 < 000
2-Nitroaniline 88-74-4 < 0 0.01 < 001 < 0M 0.01 < 000
2-Nitrophano! 88-75-5 < 001 < 0.0 < 0.01 0.1 < 00 < 000
2,2-Dimethylbutane 00075-83-2 < 0.03 0.24 0.13 0.13 0.24 < 008
2.2-Dimethylpropane 00463-82-1 <« 003 |« 003 |< 003 < 003 < 003 < 000
2,2 -oxybis(1-Chloropropana) 108-60-1 < 0.01 < 0.01 < 001 < 0.01 < 0.01 < G.00
2,3-Dimethylpentane 00565-59-3 < 003 |« 003 |« 003 < 003 < 0.03 < 0.00
2,3,4-Trimethylpentane 00565-75-3 < 003 |« 003. |« 003 < 003 < 003 < D.00
2.4-Dichlorophenol 120-83-2 < 000 |« OO < 0.00 < 0.00 < 001 < 0.00
2,4-Dirmethylhexane 00589-43-5 < 003 |« 003 I« 003 < 0,03 < 0.03 < 000
2,4-Dimethylphenol 105-67-9 < 000 [« 001 < 0.00 < 000 < 001 <  0.00
2.4-Dinitrophenol 105-67-9 < 002 < 003 < 0.02 < 002 < 003 < 0,00
2,4-Dinitrotcluene 121-14-2 < 001 < 001 < 0.01 < 0.01 < 0.01 < 0.00
2,4,5Trichloropheno! 95-95-4 < 001 < 00 < 0.0 < 001 < 001 < 000
2,4,6-Trichiorophenol 88-06-2 < 001 < 0.0 < 0.0 < 0.01 < 0.01 < 0.00
2,6-Dinitretoluene 606-20-2 < 001 < 001 < 00 < 00 < 001 < 000
3-Furaldehyde 498-60-2 < 0.0 0.01 < 0.01 < 0.01 < 0.01 < 000
f 2 3-Methyl-2-Butanone T T T T T T
3-Methythexane 00585-34-4 0.15 0.14 0.14 0.14 0.15 0.00
3-Methytpentane 00096-14-0 0.45 0.59 0.59 0.55 0.58 0.07
IMethyistyrene 100-80-1 0.12 0.31 0.01 0.14 0.21 0.12-
3-Nitroaniline 99-08-2 < 00 < 0 < 001 < 0 < 00 < 000
3,3-Dichicrobenzidine 91-94-1 < 001 < oM < 0.01 < 00 < 001 < 000
3,3-Dimethoxybengzidine 119-90-4 < 0.0% < 0.01 < 001 < 0.01 < 0.01 < 0.00
3,3-Dirmethylbenzidine 118-93-7 < 000 [« 0.0% < 0.00 < 000 < 00 < 000
¥4-Methylphenol 108-39-4/106-44-5 |« 0.00 (< 0.0 0.01 < 000 0.01 < 000
4-Aminobiphenyl 92-67-1 e 000 [« 000 (< 0.00 < 000 < 0.00 < 000
4-Bromophenyl-phenylether 104-55-3 < 0.0 < 0.0 < 0 < 0.0 < 0.01 < 000
4-Chioro-3-methylphenot 58-50-7 < 000 |< 0.0 < 0.00 < 001 < 0.01 < 000
4-Chioroaniline 106-47-8 < 0.00 < 000 < 0.00 < 000 < 0.00 < 000
4-Chiorophenyl-phenylether 70005-72-3 < 00 < 001 < 0.0 < 001 < Q.01 < 000
4-Chlorostyrene 1073-67-2 < 0.00 < 00 < 0.00 < 000 < 00 < 0.00
4-Methyt1-pentene 00651-37-2 < 003 |« 003 (< 003 < 003 < 0.03 < 000
1 4-Methyl-2-Pentanone 00108-10-1 018 0.24 0.14 0.18 0.24 0.04
4-Methyistyrene 622-97-9 < 000 |« 000 |< 000 < 000 < 0.00 < 000
4-Nitroaniline 100-01-6 < 00 < 0.0 < 0.01 < 0.01 < 0.0 < 0.00
4-Nitrobiphenyl 92-93-3 < 00 < 000 < 0.01 < 0.01 < 0.01 < 0.00
4-Nitrophenol 100-02-7 < 00 < 0.02 0.02 < 002 < 002 < 000
1 2 4.4-Dimethyl-2-Pentanone T T T T T T
4,4'-Methylenedianiline 101-77-9 < 001 < 001 < 0M < 0.01 < 0.01 < 0.00
4,6-Dinitro-2-methylphenol 534.52-1 < f.01 < 002 < 0.02 0.02 0.02 < 0.00
Acenaphthene 83-32-9 000 (< 0.00 < 0.00 < 000 0.00 < 000
Acenaphthylene 208-96-8 < 0.00 < (0,00 < 0.00 < 0.00 < 0.00 < 0.00
2 Acetaldehyde 00075-07-0 T T T T T T
2 Acetaldehyde+Isobutane T T T T T T
Acetone 00067-64-1 < 043 2.42 < 045 < 110 2.42 053
Acetonitrile 01722-09-4 < 043 < D.40 < 045 < 0.43 < 0.45 < 002
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MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - POLYMERS

- A A WA wa

CAS Cmpd #24 | Cmpd #25 | Cmpd #26 MEAN MAX STD
Numbers % Of Tot | % Of Tot | % Of Tot % of TOT % of TOT % of TOT
1 2 Acetophenone 00098-86-2 T T T T T T
Acetophenone 58-86-2 0.09 0.23 0.04 0.12 0.23 0.08
Acetylene 0007 4-86-2 < 003 |< 003 |« 003 < 003 < 003 < 000
H Acrolein 00107-02-8 0.84 2.96 N 2.40 3N 112
1 Acrylonitrile 00107-13-1 < 043 040 i< 045 < 043 < 045 < 002
1 Allyl Chloride 00107-05-1 < 043 |« 040 (< 045 < 043 < 045 < 002
Aniline 62-53-3 < 000 |« 000 < 000 < 0.00 < D.00 <  0.00
Anthracene 120-12-7 < 000 |« 000 i< 000 0.00 < 000 < 000
a-Pinene 07785-70-8 0.13 133 i< 003 0.50 133 < €59
a,a.a-Trichlorotoluene 98-07-7 < 000 |< 000 |« 0.00 < 0.00 < 0.00 < 000
Benzaldehyde 100-52-7 0.35 1.05 012 0.51 1.05 0.40
Benzene 00071-43-2 0.08 0.19 < 003 < 010 0.19 < 007
Benzidine 92-87-5 < 000 |< 001 0.00 < 000 < 001 < 000
Benzoic acid 65-85-0 < 001 < 001 0.03 < 0.02 a.c3 < 001
Benzonitrile 100-47-0 < 0.00 0.06 < 0.00 < 0.02 0.06 < 0.03
Benzo(a)anthracene 56-55-3 < 000 |« 000 < 000 < 0.00 < 0.00 < 000
Benzo{a)pyrene 50-32-8 < 000 |< 000 |< 000 < 000 < 0.00 < 000
Benzo(b)flucranthene 205-99-2 <« 000 |« 000 (< 000 < 0.00 < 0.00 < 000
Benzo{g.h.))pefylane 191-24-2 < 0.00 000 |« 000 < 0.00 < 0.00 < 000
Benzo(k)flucranthene 207-08-9 < 000 |« 000 |< 0.00 < 000 < 0.00 < 000
Benzyl alcohol 100-51-6 0.04 0.08 0.03 0.05 0.08 0.02
7 Benzy! Chioride D0100-44-7 < 043 < 040 < 045 < 0.43 = 0.45 < 0.02
Benzy! Chioride 100-44-7 < 000 |< 000 0.00 < 0.00 < 0.00 < 000
Biphenyl 92.52.4 < 000 |< 000 (< 0.00 < 000 < 0.00 < 0.00
1 2 bis(1-Methylethyl)Benzene 2.43 4.94 T < 246 4.54 < 202
1 2 bis{(1,1-dimethylethyf)perroxide T T T T T T
bis(2-Chloroethoxy)methane 111811 < 000 |< 000 (< O0.00 < 0.00 < 0.00 0.00
bis(2-Chioroethyl}ether 111-44.4 < 000 [« 001 < 0.00 <  0.00 < 001 < 000
bis{2-Ethylhexyl)phthalate 117-81-7 0.11 0.16 0.08 0.12 0.16 0.03
b-Pinene 18172-67-3 < 015 < 014 < D16 < 0.15 < 0.16 < 0.01
1 Bromodichloromethane D0O75-27-4 < D22 < 020 |« 023 < O.21 < 023 < 00
1 Bromoform 00075-25-2 < 0.22 0.20 0.23 < 0.2 < 023 < o;m
1 Bromomethane 00074-83-9 < 022 < 020 |« 023 < o021 < 023 < 00
1 2 Butanal 00123-72-8 T T T T T T
1 2 Butane 1.62 T 0.57 < 0.73 1.62 < 067
Butylbenzylphthalate B5-68-7 0.06 0.02 0.01 0.03 0.06 0.02
1 2 C10C11 Branched Alkane T T 1.42 < 0.47 1.42 < 067
1 2 C10H18 Pelycyclic Hydrocarbon 43.24 124.07 T < 5477 12107 i< 5009
1 2 C10H20 Alkyl Substituted Cyclohexane T T T T T T
1 2 C11-C12 Branched Alkane 2.16 .88 T < 402 9.88 < 424
1 2 C11H22 Alkene T T T T T T
1 2 C12H24 Alkene T 494 T < 165 4.94 < 233
1 2 C4 Aldehyde T T T T T T
1 2 C5 Aldehyde T T T T T T
1 2 C6H10 02 Acid Ester T T T T T T
2 CB8H12 Cyclic alkene 2.43 7.41 T < 328 7.41 < 309
2 CBH1E Alkene T T T T T T
2 CHH10 Alkyl Substituted Benzene T T T T T T
2 C9H12 Alkyl Substituted Benzene T T T T T T
2 C9H1Z Polyeyelic Alkene T T T T T T
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TABLE 4-4f
MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - POLYMERS

CAS Cmpd #24 | Cmpd #25 | Cmpd #286 MEAN MAX STD
Numbers % OfTot | % OfTot | % Of Tot % of TOT % of TOT % of TOT

Camphene 79-92-5 < 000 |¢ 001 < 0.00 < 0.00 < 0.01 < 000
1 Carbon Disulfide 00075-15-0 0.62 0.82 0.22 0.55 0.82 0.25
1 Carbon Tetrachloride 00056-23-5 < 022 |« 020 (< 023 < 021 < 023 < 001
1 2 Carbonyl suffide 00463-58-1 T T T T T T
1 Chlorobenzene 00108-90-7 < 022 [« 020 (< 023 < 021 < 023 < 001

7 2 Chiorobutadiene+Methyipentane T T T T T T
1 Chlorodibromomethane 00124481 < 022 |« 020 (< 023 < o < 023 0.01
1 Chioroethana 0OO75-00-3 < 022 G20 |< 0.23 < 021 < 023 0.01
1 Chiloroform 00067-66-3 < 022 0.20 [« 023 < o021 < 023 c.o1
1 Chloromethane 00074-87-3 0.14 0.18 0.07 0.13 0.18 0.04
Chrysene 218-01-9 000 |< 000 |[< 0.00 < 000 0.00 < D.00

1 cis-1,2-Dichloroethene 00156-58-2 < 022 |« 020 |[< 023 < 0.2% < 023 < o0
! cis-1,3-Dichloropropene 10061-01-5 < 022 < 0.20 < 023 < o < 0.23 < 0.
cis-2-Butene 00590-18-1 < Q03 |« 003 |« 0.03 < 003 < 003 < D.0O
cis-2-Hexene 07688-21-3 < 003 < 003 |« 003 < 003 < D03 < 0.00
¢is-2-Pentene 00627-20-3 < 003 ([« 003 < 003 < 003 < 003 < 000
Cumene 00088-82-8 0.26 070 (< 0.03 < 033 0.70 < 028
Cumene 98-82-8 < 000 |< 000 0.0 < 0.00 0.01 < 000

1 2 Cyclobutane T T T T T T
Cyclohexane 00110-82-7 0.24 0.30 am 1.28 33 1.44
Cyclohexancne 108-94-1 < 001 = 00 2.0 < 00 0.01 0.00
Cyclohexytamine 108-91-8 < 000 0.0 < 0.00 < 0 < 0 0.00

1 2 Cyclooctadiens T T T T T T
. Cyclopentane + 2,3-Dimethylbutane 00287-92-3/00079-29-8 0.14 0.1t 0.13 0.13 0.14 o.M
Cyclopentene 00142-29-0 < 003 < 003 |< 003 < 003 < 003 < 0.00
1 2 Decane . T T 0.85 < D28 0.85 < 040
Dibenzofuran 132-84-9 0.00 0.00 |« 000 < 000 0.00 < 000
Dibenz(a,h)anthracene 53-90-3 < 000 |« OO < 0.00 < 0.00 < 0.01 < 000
1 Dichlorodifluoromethane 00075-71-8 < 022 0.09 T < 0.10 0.22 < 009
Diethyiphthalate 84-66-2 0.32 0.05 0.05 0.14 0.32 0.13
Dimethylaminoazobenzene 60-11-7 < 001 < 00 < 0 < 001 < 0.0 < 000
Dimethylphthalate 131-11-3 < 000 |« 000 I< 000 < 0.00 < 0.00 0.00
bi-n-butytphthaiate 84-74-2 1.01 0.1 0.05 0.39 1.01 0.44
Di-n-octylphthalate 117-84-0 < 000 [« 000 i< 000 < 000 < Q.00 < 000
Diphenytamine 122-39-4 0.28 1.15 0.04 0.49 1.15 0.48
d-Limonene 05988-27-5 < 0.15 0.28 (< 016 < 020 0.28 < 006
1 Epichlorohydrin 00106-89-8 < 043 |« 040 [« 0.45 < 043 < 045 0.02
Ethane 00074-84-0 0.45 0.865 1.26 0.79 1.26 0.34

1 2 Ethanol T T T T T T
1 2 Ethenyicyciochexene 25168-07-4 T T T T T T
1 2 Ethyl Acetate T T T T T T
1 2 Ethyl Acrylate T T T T T T
Ethylacetylene 00107-00-6 < 003 |« 003 J< 003 < 003 < 003 < 000
Ethylbenzena 00100-41-4 on 022 J< 003 < 012 0.22 < 008
Ethylene 00074-85-1 < 003 |< 003 (< 003 < 0.03 < 003 < 000
Fluoranthene 206-44-0 < 0.00 < 0.00 < Q.00 < 0.00 < 0.00 < Q.00
Fluorene 86-73-7 < 000 < 000 |< 000 < 0.00 < 000 < 000
.1 2 Heptane T T T T T T
1 2 Heptanone T T 0.57 < 019 0,57 Q.27
Hexachlofobenzene 118-74-1 < 0.0 < 00 < 0.M < 0o < _om 0.00
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TABLE 4-4f
MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - POLYMERS

|
CAS Cmpd #24 | Cmpd #25 | Cmpd #26 MEAN MAX sTD
Numbers % OfTot | % OfTot | % Of Tot % of TOT % of TOT % of TOT

1 Hexachlorobutadiena 00087-68-3 < 043 |< 040 (¢ 045 < 043 < 045 < 002
Hexachlorobutadiene 87-68-3 < 00 < 001 |« 001 < 00 < om < 000
Hexachlorocyclopantadiena 77-474 < am < 001 o0 < 00 < 001 0.00

1 2 Hexachloroethane T T T T T T
Hexachloroethane 67-72-1 < 001 0.04 0.0 < 0.01 < 0.01 0.00
Hydroquinone 123-31-9 < 000 0.01 0.00 0.01 < 001 0.00
Indeno(1.2,3-cd)pyrene 193-39-5 < 000 |< 0.00 0.00 < 0.00 < 0.00 0.00

1 2 iscbutanal 00078-84-2 T T T T T T
Isobutane D0075-28-5 0.15 0.19 038 | 0.24 0.38 0.10
Isobutylene + 1-Butene 00115-11-7/00106-36-9 |< 0.03 0.22 0.10 < D12 022 < 008
Isooctane 00540-84-1 0.22 0.23 0.16 0.21 0.23 0.03
Isooctanc! 26952-21-6 < 005 |« 0.07 |« 005 < D06 < 0,07 < 0M
Isopentane 00078-78-4 1.04 1.48 1.62 1.38 1.62 0.25
Isophorone 78-58-1 < (.00 < 000 0.00 < 0.00 < 0.00 0.00
Isoprene 00078-79-5 < 003 |[< 003 i< 003 < 0.03 < 003 < 000

1 2 Isopropyl Alcohol T T T T T T
1 2 Methyl Acrylate T T T T T T

7 2 Methyl Isothiocyanate 00556-61-6 T T T T T T
Methyiacetylene 00074-98-7 < 003 |« 003 |< 003 < 003 < 003 < 000
Methyicyclohexane 00108-87-2 0.25 0.26 0.22 0.24 0.26 0.02
Methyicyclopentane 00096-37-7 0.35 0.27 1.1 0.58 111 0.38
Methylene bis-chloroaniline 101-14-4 < 00 <« 002 < 0.02 < 0.02 < 0.02 < 0.00
Methylene Chioride 00075-09-2 3.24 5.44 12.69 7.12 12.69 4.04

2 Methylhexane T T T T T T

1 2 Methylpentane 1.89 T 3.41 177 3.41 1.39
m-Ethyitaluene 00620-14-4 < 003 < 003 < 003 < 0.03 < 0.03 0.00
m-Xylene e p-Xylene 00108-38-3/00106-42-3 0.28 048 |< 0.03 < 026 0.48 0.18
Naphthalene 91-20-3 0.05 017 0.02 0.08 017 0.07
n-Butane 00106-97-8 0.82 0.76 1.00 0.86 1.00 0.10
n-Decane 00124-18-5 < 0.16 < 015 < 047 < 0.16 < 0.7 < 0.01
n-Heptane 00142-82-5 0.21 0.22 0.17 0.20 0.22 0.02
n-Hexane 00110-54-3 0.88 0.64 1.09 0.87 1.09 o118
Nitrobenzene 98-95-3 < 000 |< 0O < 0.00 < 000 < 00 < 000
N-Nitrosodiethylamine 55-18-5 < 00 < 001 |« 001 < 001 < 00 < 000
n-Nitrosodimethylamine 62-75-9 < 001 < 002 0.01 < 001 < 002 < 000
N-Nitroso-di-n-propylamine 621-64-7 < 001 < 001 om < 0.01 < 0.0% < 000

N-Nitrosodiphenylamine B5-30-6 T T T T T T
n-Nitrosomorpholine 59-89-2 < 001 < 001 0.01 < 00 < 0.0t < 000
n-Nonane 00111-84-2 < 0.03 015 (< 0.03 < 007 0.15 0.05
n-Octane 00111-65-9 < 003 < 003 |< 003 < 003 < 003 0.00

1 2 Nonane T T T T T T
n-Pentane 00109-66-0 0.21 0.22 0.37 0.27 0.37 0,07

1 2 n-Propane T T T T T T
n-Propylbenzene 00103-65-1 0.20 1.15 0.15 0.50 1.15 0.46

1 2 n-Undecane 00112-21-4 T T T T T T
N N-Diethylaniline 91-66-7 < 0.00 < 000 ;< 000 < 0.00 < 000 < 000
N.N-Dimethylaniline 121-69-7 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00
o-Anisidine 90040 < 000 |< 001 j< 000 f< 001 |< 001 |< 000
o-Ethyhtoluene 00611-14-3 < 045 < 014 |< 016 < 015 < 016 < 001
o-Toluidine 95-53-4 0.80 066 |« 000 < 049 0.80 < 035
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MIXER 2 ORGANIC COMPOUND SPECIATION FACTORS - POLYMERS
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CAS Cmpd #24 | Cmpd #25 | Cmpd 26 MEAN MAX sTD
Numbers % Of Tot % Of Tot % Of Tot % of TOT % of TOT % of TOT

o-Xylene 00035-47-6 < 003 (<« 003 (< 003 < 003 < 0.03 < 0.00
p-Cymane 00099-87-6 023 106 |« 0.16 < 04 1.06 < 04t
Pentachiorenitrobenzene 82-65-8 0.02 003 < 002 < 0.02 < 0.03 < 0.00
Pantachiorapheno! 87-86-5 001 |« 002 |< OM < 001 < 002 < 0.00
17 2 Pentane T T 1.42 <  0.47 1.42 < 067

1 2 Pantene T T T T T T
p-Ethyltoluene 00622-96-8 0.93 467 < 003 < 1.88 467 < 2.01
Phenanthrene 85018 0.01 0.02 0.01 0.01 0.02 0.00
Phenol 108-95-2 003 | 0.00 0.06 < 003 0.06 6.02
Phthalimide B5-41-6 < 00 < 002 |« 002 < 0.02 < 0.02 < 000

1 2 Propanal T T T T T T
Propane 00074-98-6 0.78 0.36 0.59 0.58 0.78 0.17

1 2 Propylcyclchexane T T T T T T
Propylene 00115-07-1 < 003 < 003 |« 003 [< 003 {< 003 |< o000
1 Propylene Oxide 00075-56-9 < 043 < 0.40 < 045 < 043 < 0.45 < 002
Pyrene 129-00-0 < 0.00 < (.00 < 000 < 0.00 < 0.00 < 0.00
Pyridine 110-86-1 < 0.01 < 00 < 00 < 0.01 < 0.01 < 0.00
Styrene 00100-42-5 10.39 1472 |« 003 [< 838 1472 [« @16
1 t-Butyl Methyt Ether 01634-04-4 < 043 |< 040 |[< 045 < 043 < 045 < 002

1 2 tert-Butyl Alcchol 00075-65-0 T T T T T T
1 Tetrachiofoethene 00127-18-4 < 0322 < 0.20 < 023 < 0.21 < 0.23 < 0.0

1 2 Tetrahydrofuran T T T T T T
. Toluene 00108-88-3 0.50 0.38 0.25 0.38 0.50 0.10
1 trans-1,2-Dichicroethene 00156-50-5 < 0.22 < 0.20 < 0.23 < 0.21 < 0.23 < 0.01
1 trans-1,2-Dichioropropene 10061-02-6 < 022 < 020 < 0.23 < 021 < 0.23 < 0.01
trans-2-Butene 00624-64-6 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 000
trans-2-Hexane 04050-45-7 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.00
trans-2-Pentene 006456-04-8 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.00
1 Trichloroethena 00075-01-6 < 0.22 < 0.20 < 0.23 < 0.21 < 0.23 < 0.01
1 Trichlorofluoromethane 00075-69-4 030 |« 020 T < 0.16 0.30 < 012

1 2 Tnchlorcheptaflucrobutane T T T T T T
H Trichiortriflucroethane 00076-13-1 0.21 < 020 < 023 < o 0.23 < 001
Trifturalin 1582-09-8 < 0.0% < 0.02 < 0.0 < 0.0 < 0.02 0.00

1 2 Undecane T T T T T T

1 2 Unknown T T T T T T
1 Vinyl Acetate - D0108-05-4 < 022 |< 020 |< 023 [< 021 [< 023 0.01
1 Vinyl Chloride 00075-01-4 < 022 < 020 < 023 < 0.1 < 0.23 < 0.1

Total Detected (1b/Ib rubber) 3.64E-05 8.50E-05 1.70E-05
Total with non-detects (ib/lb rubber) < 423E-05 i< $.03E-05 |< 2.4E05

NOTES:
1 T0O14 Compound

2 Tentatively Identified Compound(TIC}

T TIC Not Identified In Summarized Category
* ¢ of Total Values Represent % of Total With Non-Detects
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TABLE 44j

MIXER 2 SULFUR SPECIATION FACTORS - TIRE PRODUCTS

NOTE: % of Total Values Represent % of Tot

al With Non-Detects

4-45

CAS Cmpd #1 Crmpd #2 Cmpd &3 Cmipd #4 Cmpd #5 Cmpd #6 Cmpd #7 MEAN MAaX sSTD
Numbers | % Of Tot % Of Tot % Of Tot % Of Tot % Of Tot % Of Tot %OfTot || %efTOT | %of TOT | % of TOT
Carbenyl Sulfide 463-58-1 |« 4,19 < 412 < 412 < 412 17.61 282 [« 412 < 845 2082 |« 686
Methyl Mercaptan 74831 |« 335 < 332 < 332 < 332 < 265 < 188 |« 332 < 304 |< 335 j< 049
Ethyl Mercaptan 75081 [« 419 < 421 < 4 < 42% < 336 < 250 < 4N < 384 | 4 < 062
Dimethy! Sutfide 75183 < 418 a4 Je a4z | a2 |< 338 |« 260 f¢ 421 < 388 |¢ am |« o082
Carbon Disulfide 75150 |« 252 261 < 261 < 261 < 208 nn < 28 < 554 2372 |« 14
Isopropy! Mercaptan 75232 |« 524 5.05 < 505 < 505 < 403 < 300 |« 505 < 464 (< 524 < 076
tert-Butyl Mercaptan 758661 |< 6.08 < 6.31 < 63 < 6.3 < 504 < 375 < 631 < 5§73 < 63 < (092
n-Propyl Mercaptan 10703-9 [« 524 < 505 < 505 < 506 < 403 < 300 |« 505 < 464 (< 524 |< 078
Ethyl Methy! Sulfide 624-89-5 [« 524 < 505 < 505 < 505 < 4,03 < 3.00 < 505 < 464 < 524 |« 076
Thiophene 110-02-% < 587 588 < 589 < 589 < 470 < 3150 < 589 < 538 < 589 |< 087
Iscbutyl Mercaptan 513-44-0 <« 608 &1 < B3 < &3 < 504 < 375 < 6.3t < 5873 . {< &M < 092
Drethyl Sulfide 352-93-2 {« 608 .31 < 631 < 6.31 < 504 < 375 < BN < 573 < 83 <« 082
n-Butyl Mercaptan 108-79-5 [« 608 €31 < 831 < 631 < 504 < 375 |« 631 < 573 < 831 [< 082
Dimethyl Disulfide 624-32-0 [« 314 324 < 324 < 324 8.43 < 193 < 324 < 378 B43 |« 185
3-Methyfthiophene 616444 [« €671 673 < 673 < 673 < 538 < ADQ < 673 < 615 |< 673 |« 099
Tetrahydrothiophene 110-01-0 [« €08 589 < 588 < 5.89 < 470 < 350 < 589 < 541 < 608 |« 088
2-Ethytthiophene 872559 |< 776 < 158 < 758 < 758 < 605 < 450 |« 758 < 684 (< 776 [« 113
2.5-Dimethytthiophene | 638-02-8 (¢ 7.76 < 758 < 758 < 758 < 6.05 < 450 < 758 < 684 (< 776 (= 113
Diethyl Disulfide $10-81-6 [« 419 < an < an < 4 < 336 < 250 < 421 < 384 (< 41 = 062
[Total Detected (IbdIb rubber} 0.00E«00 0.00E+00 0.00E+00 0.00E+00 7.90E.07 J41ED6 0.00E+00
[Total with non-detects {IbAb rubber} < SS53E-06 | 390E-06 |« 765ED6 (< 2.95E-06 i< I04E-06 [« 7.65E-D6 Kk 564E-D6
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TABLE 4-4)
MIXER 2 SULFUR SPECIATION FACTORS - POLYMERS

CAS Cmpd #24 | Cmpd #25 | Cmpd #26 MEAN MAX STD
Numbers | % OfTot | % OfTot | % OfTot || % of TOT | % of TOT | % of TOT

Carbonyl Sulfide 463-58-1 3.85 376 |< 412 < 381 (< 412 (< 0.16
Methyl Mercaptan 74-93-1 3.10 303 |« 332 < 315 |< 332 [< 0413
Ethyl Mercaptan 75-08-1 3.93 3.83 < 421 < 399 |< 421 |[< 0.16
Dimethyl Sulfide 75T1 8-3 3.93 3.83 |< 421 < 399 |< 421 < 016
Carbon Disulfide 75-15-0 9.08 11.31 < 261 <. 7.66 11.31 (< 369
isopropyl Mercaptan 75-33-2 472 4.60 < 505 < 479 (< 505 |< 019
tert-Butyl Mercaptan 75-66-1 5.89 575 < 6.3 < 599 < 631 < 024
n-Propyl Mercaptan 107-03-9 472 4.60 < 505 < 479 j< 505 |< 019
Ethyl Methyl Sulfide 624-89-5 4.72 460 |< 505 < 479 i< 505 |< 019
Thiophene 110-02-1 5.50 537 < 589 < 559 (< 58 |(< 022
Isobutyl Mercaptan 513-44-0 5.89 575 < 63 < 5899 |« 63 < 024
Diethyl Sulfide 352-93-2 5.89 575 I« 6.31 < $98 (< 631 |< 024
n-Butyl Mercaptan 109-79-5 5.88 5.75 <  6.31 < 589 < 6.31 < 024
Dimethyi Disulfide 624-92-0 3.03 2985 <= 324 < 307 |< 324 |< 012
3-Methylthiophene 616-44-4 6.29 6.13 < B6.73 < 638 |< 673 |< 026
Tetrahydrothiophene 110-01-0 5.50 5.37 < 5.89 < 5§58 < 589 |< 022
2-Ethytthiophene 872-55-9 7.07 6980 |< 758 < 718 |< 758 |< 029
2.5-Dimethyithiophene 638-02-8 7.07 690 |< 758 < 718 |< 758 |< 029
Diethyt Disulfide 110-81-6 3.93 3.83 | 4.2 < 389 (< 421 < 016
Total Detected (Ib/b rubber) 2.64E-07 3.08E-07 | 0.00E+00

Total with non-detects (Ib/b rubber) |< 2.91E-06 [< 2.72E-06 i< 2.85E-06

NOTE: % of Total Values Represent % of Total With Non-Detects
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TABLE 4 -8.B PLATEN PRESS ORGANIC SPECIATION FACTORS

CAS# Cmpd. #1| Cmpd, 82| Cmpd. 83| Cmpd. #5; Cmpd, #7| Cmpd. #9| Cmpd. ﬂo‘ Cmpd. #11| Cmpd. #12] Cmpd. ‘14
Yof Totall % of Total| %of Total| %of total! %efTotall % of Total| % of Yotal| % of Towml| % cf_'fg % of Total
* 1-Butanot 00071-36-3 T T 0.33 T T T 0.33 T T 085
1 * 1-Chioto-4-)1-Chicrostheny!)-Cyclohexsn T T T T T T T 0.18 T T
% " 1-Chlomo-5-)1-Chioroethenyl)-Cyciohexen T T T T T T T 0.12 T T
1-Pentene 108-67-1 < 0.08 1.02 0.28 [k Q31 k020 k 0.02 .03 <  0.03 003 K 003
1 * 1,%-Diflucrosthane 00075-34-3 T T T T T T T 0.63 T T
1 1.1,1-Trichloroethane 00071-55-6 o 0.18 0.11 0.72 0.44 0.07 008 fk O 1.16 1272
1.2,4.Trichiorobenzene 120-824 < 002 0.01 001 [ 004 | O04 [ 000 QOO0 [« 001 601 [ 0O
1.2. 4 Trimethylbenzene 5-83-5 0.05 0.08 0.02 oM 0.06 0.0t Koy ] 0.0% 001t [ 000
1.3-Butadiene 108-96-0 < 005 0.88 Doz i (1] 0.13 G028 [ 004 003 Kk 002
1 1,3-Dicxotane T T T o T T T T T T
1 * 1.4.Dichlors-1,3-Butadiens 02984421 T T T T T T T 0.03 T T
1.4-Dichlorobenzene 106-46-7 o 0.04 000 & 003 oo . 0.00 000 K 000 000 K 0.00
1,4-Diethylbanzene + n-Butyiberzens 105-05-5/104-518 < 057 0.8 0.34 < 219 [k 188 1.48 a.31 < 0.28 032 K 030
1 2-Butanone 00078933 012 0.20 D10 038 Kk 270 005 - 018 [ 007 005 [ 042
1° 2-Butene 00126-96-8 T T T 0.47 T T T T T T
1 * 2-Chiore-1,3-Butadiens 00126-.96-8 T T T T T T T 038 T T
2-Chioronaphthalens 01.58-7 « 001 .00 000 [ 002 Kk 002 Kk 000 000 & 000 c00 | 000
2.Furaldehyde 98.011 0.0 Q.03 0.01 0.04 0.04 0.00 ¢.01 0.0 0.03 0.00
2-Methyl-1-butene £63-46-2 < D08 0.7 0.08 kK 023 K D20 K 002 003 K 003 003 [ 003
2-Methyl-2-butene 513-35-9 < 008 0,07 003 | 023 Kk 020 4.69 003 K 003 003 Kk 003
2-Methyinaphthalene 91-57-6 0.0% 0.02 0.01 0.38 o.02 0.00 0.00 c.o1 [ hey} 0.00
2-Methylpentane 107-83-5 0.07 0.10 0.04 K 02 x« 024 x 002 004 = 0.04 004 = 004
2:-Methyiphenol B85.48-7 < 002 0.01 D00 | 004 K 003 K 000 000 K 001 000 x 001
2 2-0Dimethylbutane 75-83.2 < 007 0.c8 0.04 lk 028 = 024 [k 002 004 K Q04 004 k004
1 * 3Heptanone 00106-35-4 T T T T T T T 0.03 T T
3FMethylhexane 589-34-4 < 008 0.09 0.05 Q5 < 028 [k Q03 005 x 004 005 < 004
3-Methyipentane 96.14-0 0.08 0.18 004 Kk 035 024 | 002 0.04 020 004 004
3-Methyistyrene 100-80-1 < 002 0.00 000 K 003 [ 003 K 000 008 x 000 00¢ [ QOD
A-Methylphenot 108-39-4/106-44-5 < 002 0.0 0.00 = 0.04 002 e .00 000 = 0m 000 [ QD0
4-Chloroaniline 106-a7-8 < 00t 0.0 000 & 003 k o002 Kk 000 000 = 000 Q00 < 000
4-Chlorostyrene 1073-67-2 < 002 0.02 000 <= 002 K 003 K OO0 0.00 0. o.M k 000
4-Methyl-2-pentanone 00108-10-1 < 018 0.45 4.09 = 030 R 135 Q.05 000 x Q004 0@ [ oA
Acenaphthens 43329 < 0D oo 0.00 0ot K 002 0.00 000 k QOO 000 Kk 000
Acenaphthylene 208-896-8 < 00 0.00 0.0t < 0.0 e 0.0 k000 0.00 x 000 000 [ GO0
1 * Acetaldehyde 00C75-07-0 T T T 1.27 T 0.13 T 0.07 T T
1 Acetone DOO67-64-1 077 1.58 0.56 9.94 1.79 1. 0.35 1.10 0.44 0.49
1 Acetonitrile D1722.09.4 < 0.32 0.80 018 104 | 270 ® OM 018 & 008 0 K 042
Acetophenone $48-86-2 Q.03 0.310 ¥R} ] T 0.08 7M 0.02 T 0.08 0.02
Acetylene 74-85-2 0.05 010 003 x 013 Kk 007 Kk Q01 0Bt Kk 001 00t K OO
1 Acrylonitrile 00107-131 < 032 0.90 0.18 < 0.51 k270 < 0N 0.3 Ik D.08 018 Kk 042
1 *  Alpha-Methyl Sytrene T T T 0.21 T 0.54 T T T T
Aniline 62-53-3 < oM Q.03 002 038 [ 002 Kk 0O0C 0.00 0.01 000 | 000
Benzaldenyge 100-52.7 006 0.08 004 0.13 012 0.02 0.03 0.02 0.05 0.03
Benzene T1-43-2 007 0.10 004 Kk 022 = 022 Kk D02 004 K 003 004 [ 003
Benzidine 92875 < 0 o0 0.00 08 & 002 Kk D000 coc < 00 000 [« 000
Benzoic acid 65-85-0 < 043 0.29 007 K 018 005 k001 e04 < 003 o < 0.0%
Benzonirile 100-47.0 < 0M 0.00 0.00 k002 x Q02 0.06 000 < 000 000 Kk 000
Benxyl alcohol 100-5t-6 < 003 o.M 0.1 < 0.05 om ko 0.01 001 0.00 002 0.0t
Biphanyl §2-524 < 00 0.0¢ 0.00 006 < 001 I 0.00 000 Kk 000 000 k Q00
bis[2-Ethylhexyljphthalate 117-81-7 026 0.18 0.07 073 i ol 0.05 010 0.07 014 0.64
1 * Butane 0.61 T 0.33 T T T T T T T
Butylbenzyiphthalate 85-68-7 0.03 0.02 0.1 012 0.06 a.01 0.0 .01 0.03 0.0z
1 * C12H24 Branched Alkene T T T T T T T T T 424
1 * C8-L10 Branched Aikane T T T T T T T T T T
Camphene 79-82.5 0.05 0.0% 002 k013 SRR o.02 0.03 002 003 Kk 000
1 Carbon Disuffide 00075-15-0 0.14 3843 0.11 0686 K 135 007 46.06 13.87 21.88 33
1 * Carbonyl Sulfide 00483-58-1 T T T T T T T 003 035 T
1 * Chiorodifluoromethane T T T 021 T T T T T T
1 Chioroethane 00075-00-3 < 016 0.45 008 Kk 025 K 135 = Q03 009 k 004 008 Kk ON
1 Chioromethane 00074-87.3 Q.07 045 003 K 025 Ik 135 wx Q05 003 Kk 004 002 < o
cis-2-Pentene 627-20-3 7.2 317 5.06 8.96 512 Kk Q.02 378 4.6 580 K 003
Cumene 88-82-8 o000 Q.00 0.00 0.02 om 0.05 Q.00 0.00 0.00 0.00
1 * Cyclkbutane T T 0.55 T T T T T T T
Cyclohexanone 108-94.1 0.03 0.01 0.02 254 Kk 005 0.0 0.01 om o k001
= Cyclohexene 00110-82.7 T T T 0.5¢ T T T T T T
1 4 Cycleoctadiene T T T T T T T T T T
Cyclopentane + 2 3-Dimethylbutane 287-92-3/79-29-8 00s Q.12 005 x 03t < 022 « 002 004 = 003 004 L= 003

4-67




TABLE 4 -8.B PLATEN PRESS ORGANIC SPECIATION FACTORS

" CAS® Cmpd. #1| Cmpd. 2| Cmpd. &K3| Cmpd. #5| Cmpd. #7| Cmpd. #9| Cmpd. l'llJ Cmpd. #11| Cmpd. 12 Cmpd. M3
%ofTotal| %of Total| %of Total| %efTotal| % of Total! % of Totall % of Total] % of Total| % of Totall % of Yotal
Dibenzofuran 132-64-9 0.00 000 ¢M Kk 001 [ 001 Kk 000 000 K 0.00 0.00 0.00
1 Dichiorodifuoromethane 00075-71-8 010 [ 045 008 = 025 Rk 135 x 005 008 Kk O 007 £ O
Osethyiphthalate B84-66.2 0.06 0.04 0.02 0.09 0.08 0o o2 s X3 ] 0.04 001
Cimethylphthalate 1113 < oo ot = 000 003 Kk 002 000 | OO0 K 000 K 000 [ 000
Di-n-butylphthalate B84-74-2 .00 015 ot 0.03 0.08 013 0.00 T 0. T
Dr-r-octylphthalate 117840 2} oo < 000 K 0O&4 K 0D 0.00 oo < 0.00 o I 0.00
Diphanylamine 122354 < 001 0.03 0.00 011 = 002 0.08 .00 0.04 0.04 001
Ethane T4-840 024 027 0.08 1.4 0.49 0.12 012 0.15 0.14 0.10
1 * Ethanol T T T 0.42 T T 329 T T 084
Ethylbenzene 100-41-4 < 009 Kk 010 K 005 025 Kk 030 K 003 [ OD5 [ 004 l 005 e 005
Ethylene 74851 313 e.15 DOE K 029 x 008 K 001 k001 Rk 003 [ 001 [ 001
Flucranthene 206-44-0 000 x 000 [« 000 K OO1 < 0.01 k000 | QOO0 K 000 [ 000 [ QOO
Fluorene 88-73-7 0.00 0.00 0.00 002 k 002 k 000 [ 000 [ 000 [ 000 Kk 000
Hexachlorobutadiene 87-88-3 « 004 = 002 R 001 < 008 Kk 007 oM k00 k001 k0,04 k 0.01
Isobutane 75.28.5 0.15 0.15 0.07 x 019 031 ko 002 Kk 003 k= 0.03 e 003 = 003
Iscbutylene + 1-Butene 115-11.71106-58-9 213 k005 1.23 03 Kk 016 K 002 x 003 038 297 = 0.02
Isooctanot 26852-216 < 026 kK 010 011 kD43 Kk 042 Kk 005 014 300 K 006 [ 008
Isopentane 78-78-4 072 o089 0.45 6.60 087 0.44 o 0.99 0.2 = 003
Isoprene 78-79-5 < 0.06 G03 | DD3 K Q22 K 019 K 002 Kk 003 Kk 003 K 003 Kk 003
1 ° Isopropancl 00087-63-0 0.61 452 111 1.06 T T T 0.03 0.69 T
Methylcyciopentane 96-37-7 010 0.16 0.08 038 | 024 004 Kk OOa 005 [ 004 k 004
1 Maethylene Chionde 00075-08-2 78.99 26.38 79.59 3330 54,01 80.46 40.58 £8.70 61,34 4027
m-Xylene + p-Xylene 108-38-V106-42-3 0.06 014 0.32 175 034 k 003 [ 005 K O04 | Q05 [« 005
Naphthalene 91-20-3 0.0z 0.03 0.02 030 025 o.o07 c.o1 0.07 0.01 o.0m
n-Butane 106-97-8 083 053 043 0.58 07 0.04 C.09 008 Kk 003 = 003
n-Decane 124185 < 080 [ 067 pm 033 0S0 [ 200 K« 020 Kk 032 029 [k 034 = 0¥
n-Hexane 110-54.3 047 D.74 024 315 087 0.28 Q14 1.25 010 = 004
n-Pentane 109-66-0 008 024 k 003 Kk 023 Kk 020 r 002 Kk QO3 Kk OO03 Kk 003 &k 003
n-Propyibenzene 103-651 < 01 Kk Om r 006 = 039 Kk 03 « 003 k 005 K 005 Kk 0068 X 005
1 * nbndecane 00112-21-4 T 7 T 254 T T T 0.03 T T
o-Ethyitoluene 611-14.3 < 05 057 K 028 = 196 K 169 026 Rk 027 & 025 Kk 029 x 026
o-Toluidine 95-53-4 < 0 0.11 = 000 = 003 < 002 K Q00 ko 0O k000 o8 [ Q00
o-Xylene 95-47.6 < 008 Kk 010 K 005 0.38 019 & 003 K 005 K OO04 [ 005 [« Q05
Phenanthrene 85-01-8 oM D0.02 am oo5 002 000 0.00 0.00 s Ku3 ] 0.00
Phenol 108-85-2 0.04 0.04 o0z .18 0.04 0.02 [sXs]] 0.02 Q.02 0.03
Phthalimide 85416 < 008 Kk 003 012 = 008 [ 008 K OD 0os & 001 003 K 002
Propane T4-98-6 020 k 004 007 043 0.31 0.0 0.07 006 [ 002 [ 002
Propylene 145071 005 007 Kk 002 023 k 012 k 001 kK QO2 |k 004 | 002 010
1 Propytene Chade 00075-56-9 < 032 7468 Kk 018 k D3 270 < 0N < 018 1.45 k018 k042
Pytene 129-00-0 oM 0.0 000 = D02 kK o 0.00 0.00 < 0.00 0.01 0.00
1 " tert-Butyl Alcohol T T 033 T T T 1.10 T 116 085
1 Tetrachioroethene 00127-18-4 < 016 = 045 002 x 025 |k 135 Kk 005 | Q09 Kk 004 k 0080 Kk o2
Toluene 108-88-3 027 0.45 o 2.24 0.31 0.0% 010 0.09 011 | DO4
trans-2-Pentens 645-04-8 < QD6 003 |k 003 K 023 K 020 &k 002 & 003 ¢« 003 | 003 [ 003
1 Trichiorofluoromethane 00075-60-4 018 1k 045 0.10 058 Kk 135 Kk 005 008 K CO6 012 [ o
1 *  (i-Methoxy-1-Methylethyl)-Benzene T T T T T 0,;:’? T T T T
Total 10000 | 10000 | 100.00 100.00 10000 | 10000 j 10000 ] 100.00 | 10000 { 100.00 |
TOTAL Datected (It/b rubber) 152603 | 1.29E-03 | 276E-03 | 4.66E04 [ 6.60E-04 | 562E-03 | 2.79E03 | 2 44E03 | 254E-03 | 2.86E-03
TOTAL with non-dstects (Ibflb rubber} =< 1.56E.03 k 1.30E.03 [ 285E-03 w 527E.04 c B SIEO4 c 5.70E-03 k 287E.03 j« 250603 |« 2 81E-03 « 2 B0E-O3

1« Results from Method TO-14

* . Tentatvely identifed  ompound
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TABLE 4 -8.B PLATEN PRESS ORGANIC SPECIATION FACTORS

] — TOTAL

. CAs® Cmpd. #14) Cmpd, #16 Cmpd. #17| Cmpd. l19| Cmpd. #20 Cmpd. #22| Cmpd. #23 Mean WAX sTD
'&ofToeé % of Totall % of Total| % of Total| % of Total| % of Total| % of Total % of Total % of Totat X of Tota!
* 1-Butanol 00071.38-3 0.33 0.47 024 T T T T < 018| < 085§ « 024
1 1-Chiore-4.)1-Chicrosthenyl)-Cyciohexen T T T T T T T < 001 < 019 < 0.04
1 * 1-Chioro-5-)1-Chicrosthenyl]-Cyclohaxen T T T ¥ T 7 T < 0.0t] < 012 < 0.03
1-Pentane 108-67-1 < 0.02 0.08 RN Q02 K 003 0.03 0.06 < 043; < £11| < t.18
1 ° 1.1-Dflycrosthane 00075-34.3 T T T ¥ T 0.3% T < 005| < 063 < o018
1 1.1.1-Trichioroathame 00071.55-6 0.05 0.12 0338 0.06 0.12 0.18 0.14 « 099| « 1272 < 2684
1.2, 4-Trichiorobanzens 120-82-1 k< 000 o 000 000 (< 000 0.0t 0.01 < Q01| < 0pd| « o
1.2, 4-Trimethylbenzene 95-83-6 0.02 0.02 oam 1530 0.02 0.0 0.0z < 08} < 1538 < X
1.3-Butadiene 106-99-0 0.55 004 K 0O2 028 0se 0.02 0.48 < 034 < | = 0.38
1 1,3-Droxtsane T T T T T T T < 001 | < o] « 095
1 *  1,4.Dichior-1,3-Butadiens 02984-42-1 T T T T T T T < 0o0| < 003 < oM
1.4-Dichiorobenzene 106-48-7 0.00 0.00 0.00 0.00 0.00 0.01 0.01 < oam| < 003 | < 11y ]
1,4-Diethylberzene + n-Butylbenzane 105-05-5M04-51-8 « 023 (K Q44 | 022 02 Kk D30 022 Kk 08 < sz <« 219 < 0.5¢
1 2-Butanone . DO078-G3-3 013 008 [ 013 0.38 0.08 033 - 0.08 < 032 < 270} < (X3 ]
1 * 2-Butene 00126-89-8 T T T T T 017 T < 002| < 017} < 0.08
1 * 2-Chioro-t,3-Butadiens 00126-06-8 T T T T T D.14 T < 003 < 038 « 000
2-Chiloronaphthatens 81-.58-7 000 [ 000 [ QOO 000 0.00 000 & 000 < 000 < 002 « oo
2-Furaidehyde $8-01.1 oM 001 [ 000 o1 )] oM 0.00 0.01 < 00t| < 00d| < X4}
2-Methyl-1-butene 563-45-2 o002 < 005 k002 Q02 = 002 0.03 0.06 < 008! « 023] < 0.08
2-Methyi-2-butene 513358 € 002 Kk 005 K 002 | 002 [ 003 326 < 006 < 0.5z 4,68 1.26
2-Methyinaphthalene 91.57.6 oM 0.0% 000 Q.00 0.0 0.02 [sX3} 0.03 038 0.06
2-Methylpentane 107-83-5 o 003 < 0.06 < 003 210 0.04 0.04 0.08 < 007| < 024 < 0.08
" 2-Methytphanol 95-48.7 = 000 = 0.0 kGO0 kO 0.00 Q.0 Q.01 < 001!} <« 004 | « 0.0
2,2-Dimethylbutane 75-83-2 = 003 ~ 0068 Kk 043 003 003 | 004 [ Q08 < 0.07| < 028| « 0.o7
1 " 3-Heptanone 00106-35-4 T T T T T 0.10 T < 0.01] < 0.10| < a2
3-Methythexane 586-34.-4 < 003 [ 007 Kk 003 Kk 003 K 004 [ 004 K QOS5 < 0o8| <« 050 < 0.12
3-Methyipentane 96-14.0 < 003 < 006 = 003 032 005 «= 004 < 008 < 011 < 038 < 0.10
3-Methyistyrene 100-80-1 0.00 < 0.01 0.00 000 0.00 = 0 001 < 0| =< 003t < .01
W4-Methylphenol 108-39-4/1068-44-5 <« 0.00 000 K 000 [ OO0 000 k 0O c00 < 001] « 0.041 < o.M
4-Chioroaniline 106-47-8 w000 = 000 002 R 000 = 000 = 001 e 001 < 001] = 0.03} « 0.1
4.Chlorostytene 1073672 o 0.00 = 0.0 K 000  0.00 k 0.00 ko 0.0 o 001 < ool < Qo3 < 0.0t
A-Methyl-2-pentancne 00108-10-1 « 007 K 013 Kk 006 [ D16 K 008 = 077 [ 047 < 0.49| < 408 < 0.96
Acenaphthene 83-32-9 < 000 & 000 k 000 Kk 000 0.00 <] ¢.00 < 000 < 002] < 0.0t
Acenaphthylene 208-96-5 < 000 = 000 [ 020 000 [ 0.00 200 K 000 < 000| « 001§ <« 0.00
1 * Acetaidehyde 00075070 T T T T T 0.14 T < Q00| < 1.27] < 0.30
1 Acetone 00067-54.1 027 0.60 030 24.79 k] .88 068 2mn 2478 504
1 Acetonitrile M7R-08-4 013 Kk 025 = 013 [ 032 = 017 < 033 x 0356 < 046 < 270} < 062
Acstophenone £8-86-2 0.05 002 0.02 oM .03 014 o2 < 048] <« 7.7 1.80
Acetylene 74.86-2 002 K 0C2 0.04 0.05 ¢.03 002 = 0402 « Q04| « 013 « 0.03
1 Acrylonitrile 00107-13-1 077 gk 025 Rk 013 = 032 Kk 017 033 Kk 035 < 048} « 270| < 0.80
1 * Alpha-Methyl Sytrene T T T T T 0.07 T < 0O5| <« 054 < 013
Aniline 52-53-3 < 000 k 000 2668 = 000 K 000 Q.15 0 < 1.5 < 25681 < 803
Bernzaldehyde 100-52-7 0.03 18 & GO0 0.51 004 002 o0 < 0.08; < 051 < Q.92
Benzene T1.43.2 0.03 0.05 ool 0.18 oo 0.04 0.07 < 007] < 02| « 0.08
Benzidine 92-87-5 k 000 k 000 Lk OD0 K 000 K 000 om o001 < RO5| < 086| < 0.20
Benzoic acid 65850 0.07 o019 008 o.77 008 o 004 < 012 < 0717| < 018
Benzonitrite 100-47-0 < 0.00 0.0 l 000 x 000 K 000 o 0.00 < 001} < 006| < 0.0
Benzyl alcohol 100-51-6 0.01 002 = 000 0.01 oo om 0.02 < oo < QO5| < Q.01
Biphenyl 92.52-4 l« 000 #« Q000 [ 000 Kk Q00 K 000 0.00 0.00 < 001} « 0.06| < o0
bis(2-Ethythexylphthalate 17817 0.06 015 010 012 009 0.09 D.48 0.27 h ¥4 o
1 * Butane T T T T T T T < 006} < 081 < 0.16
ButyibenZyiphthalate 85-68-7 .01 003 001 0.01 0o o.02 0.04 0.03 Q.12 0.03
1 * C12H24 Branched Alkene 033 T T T T T T < 027 < 424| <« 1.00
1 = £8.C10 Branched Alkane T T T 1.60 T T T < 009 < 180] < 038
Camphene 79-92.5 002 0o4a K 000 K 000 0.02 0.02 003 < 004) < 013} < 003
1 Carbon Disulfide 00075-15-0 22.08 028 016 < 016 0.15 5.85 0.61 < 082 < 4808 | < 1518
1 * Carbonyl Sulfide 00463-58-1 0.4 T T T T T T < 0.05] < 04| « 0.12
1 * Chlorodifiuvoromethane T T T T T T T < 0| = 0.21| « 0.05
1 Chloroethane D0075-00-3 < 007 0.07 k006 k016 < 0.08 017 Q17 < 02| <« 135 < 0.30
1 Chloromethane 00074.87.3 < 007 0.03 003 « 018 0.03 017 0.07 < 0.18| < 1.35| < 0.31
cis-2-Pentene £27-20-3 4.37 665 237 828 679 1.68 7.00 < 483 < BO6! < 260
Cumene 98828 000 k 000 0.00 0.00 0.00 0.00 0.00 < D.01] « 005| < 0.0t
1 * (Cyclobutane T T T T T T T < 0.03| < 055| « 013
Cyclohaxanone 108-94.1 0.0 002 K« 000 0.01 0.00 oo, Q.05 < 016 « 254| < 0.58
Cyclkohexene 0M10-82-7 T T T T T T T < 0.03| « 059! « 014
1 * Cycloocctadiens 0.57 T T T T T T < 0.03} < 057| < 013
Cyclopentane + 2.3 Dimethylbutane 28792.379.29-8 1« 003 . 005 [k 003 0.13 002 003 007 | < 0,07] < 031 < 0.08
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TABLE 4 - 8.8 PLATEN PRESS ORGANIC SPECIATION FACTORS

I TOTAL
CAS & Cmpd. #14 Cmpd. l‘iJ Cmpd. #17] Cmpd. l‘J Cmpd. 820 Cmpd. #8220 Cmpd. #21  Maean MAX sTD
% of Total| % of Total| % of Total| % of Total| % of Total| % of Tota!| % of Total] % of Total % of Total % of Total
Dibenzoturan 132-84-9 0.00 0.00 000 | 00O 000 [ 0.00 0.00 < 0001 « 001| « 000
1 Drchlorodifiuoromethane 0D075-74-8 0.05 0.15 004 K 0.6 005 Kk 017 .08 < 0.20] < 1.35] « 031
Diethylphthalate 84.66-2 0.02 0.0 0.01 0.00 0.01 0.01 0.04 0.03 0.09 0.03
Dimethyiphthalate 131113 0.00 0.00 000 | 000 | Q.00 000 K 000 < 00v| < 003} « 0.0
Di-n-butylphthalate B4-74.2 0.0t 0.00 0.24 0.0 002 0.00 0.25 < 0.06| « 025 < 0.08
Di-n-dctyiphthalate 117840 0.00 0l g 000 0.00 001 [ 000 .02 < 001 « 004 <« 0.0
Diphenylamine 122304 0.22 0.02 0.00 [ 000 0.00 0.0 0.00 < 004| « 022} « 0.05
Ethare 74-840 0.10 020 K 001 < 001 0.00 0.18 026 < 021 < 114} < 0.26
1 * Ethanol T 1.58 15.92 T T T T < 129 =< 1582 < ars
Ethylbenzane 100-41-4 e 004  DO? K 004 [ 0DOD4 K 005 [ 0O5 | Q10 < 008 < 030 < 0.07
Ethylene 74851 003 k 002 k 001 [ 001 005 [ 004 | 003 < 0.06| « 020 < 0.07
Fluoranthene 206-44-0 k 000 } 000 Kk 000 [ OO0 [ ODO | 000 | 000 < 0.00| « oM « 0.00
Fluorene 88.73.7 . 000 K Q.00 Q00 K 0.00 QD0 [ 000 K 000 < 0.00| « 002 <« 0.01
Hexachlorobutadiene 87-88-3 000 =~ 001 k 000 [ 001 k 000 Kk 001 L o002 < 002| < 0.07) < 0.02
isobutane 75-28-5 005 K< 004 £ 002 020 [ 003 Kk 003 014 < 008| < 0| = 0.08
Iscbutylens + 1-Butene 115-11-71106-88-0 = 0.02 2.40 2.04 030 [ 002 072 K 005 « 076 < 287 < 097
Isooctanol 26852-21-6 ke 0.02 015 K 002 K 006 K 002 K 007 K 000 < 030 < 00| < 069
isopentane 78-78-4 020 0.38 0.43 %520 0.29 0.38 0.38 « 229| « 25.20| < 50
Isoprene 78.78-5 ke 002 r 004 © 002 = 002 Kk 003 k 003 x Q08 < 005 < 0.2 « 0.06
1 * Isopropano! 00067630 T 0.63 1592 T T T 065 < 148] < 1592| < 378
Methylcycicpentane 96-37-7 = 003 = 006 <~ 003 0.48 010 Kk 004 x 008 < 012] < 048 < 0.13
1 Methylene Chlonde 00075-08-2 66.18 79.09 27.86 5.44 E6.89 75.64 80.68 58.36 85,69 75
m-Xylene + p-Xylene 108-38-1106-42-3 =« 004 Ik 007 | 004 | OO04 | 005 | 0O5 [ 010 < 0.189| < 1.751 < 0.40
Naphthalens 91.20-3 00z 002 0.01 T 0.01 0.10 003 - 006 < 038] « [+1: -]
n-Butane 106-97-8 017 k. 0.04 0.23 0.3 0.27 0.12 0.20 < 027 « 083 < 025
n-Decane 124.18.5 < 024 = D47 k 024 = 024 = O3 ko 031 £ 083 < 0473 < 200| < o4
n-Haxane 110-54.3 0.47 0.26 0.13 83 0.92 029 0.35 < 1.05] « 831 « 195
n-Pentane 109-66-0 011 = 005 Kk 002 0.07 010 Kk 003 K 007 < 0087 < D24| < 0407
n-Prepylbenzene 103-65-1 < 0D4 & 008 p 004 Q16 = 005 K 005 Kk OMNM < DG « 039 < 010
1 * n-Undecane O0112-214 T T T T T T T « 0.15] < 254 | « 0.60
" o-Ethyttoluene 811-14.3 o 020 < 040 R 020 = 020 Kk 026 Kk 020 K 055 < 0.49| < 196 «< 0.50
o-Toluidine 95-53-4 k000 k< DO0 K GO0 Kk 000 Kk Q00 Kk 000 Kk Q00 < 002 < 011 < oo
o-Xytene 95-47.6 < 004 | 007 & 004 Kk 004 K 005 K 005 [ 010 < 008 < 038( < 008
Phenanthrene 85-01-8 0.00 0.00 0.00 0.00 0.00 0.00 om oo 0.05 o0
Phenol 108-83-2 0.07 003 = 000 = 000 0.02 0.02 0.03 < 003 < 0.18| =« 0.04
Phthalimide 85-41.8 0.05 0.28 022 w« OM 000 K 0DV 1.15 « 013 < 115| « 0.27
Propane 74-98-6 007 K 003 = 001 e 0N r 002 [ 008 0.13 < 042| « 083 « 0.1¢
Propylene 115071 ko 001 003 < 001 x 001 [ Q02 |k 002 K 004 < 0.05( « 023 < 0.08
1 Propylene Cxide 00075-56-9 lk 013 = 025 Rk 013 ~ 032 K 017 & 092 & 035 < 093] < 748 < 1.75
" Pyrene 129-00-0 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 < 001 « 002) « 0.01
1 * tent-Butyl Alcohol T T 032 3.20 T T T < 042 < 320 < 0.80
1 Tetrachioroethene 00127-18.4 < 007 < 013 k006 k 016 |« 008 K 017 w017 < 021 < 135| < 0.30
Toluene 108-88-3 0,10 1.99 0.08 0.28 0.16 0.15% 039 < 041 < 224| « 0.83
trans-2-Pentene 646-04.8 e Q02 K 005 | 002 [ 002 Kk 003 [ 003 « 006 < 005| < 0.23| < 0.08
1 Trichiorofiuoromethane 00075-69.4 Q.07 0186 0.05 I 016 012 | 017 Q16 < 024 < 135 « o
L £1 _Mmgq.mmgthm-senzene T T T T T T T < °=Q_'f’ < 27| < 0.06
Total 100=.g= 100.00 100.00 I 100.00 100.00 100.00 100.00
TOTAL Detectsd (Ib/1b rubber) ABGE-03 | 1.92E-03 | ABBEL3 | 3495E.03 | 2.81£-03 | 260E-03 | 1.34E03
TOTAL with non-detects (Ib/b rubber) k< 3 03E.03 k 1.99E.03 < 3.O5E-03 & 3 60E-03 R 2.87E-03 & 2.80E-03 x 1 41EL3

1 - Results from Method TO-14

* . Tentatvely identdied
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Table 4-9.B HOT AIR OVEN CURE ORGANIC SPECIATION FACTORS

1_
]

Cmpd. #5 Cmpd. #8 Cmpd. #22 MEAN MAX STD. DEV.
Chemicat Compound CAS Numbers % of Total % of Total % of Total % of Total % of Total % of Total
1,1,1-Trichloroethane 00071-55-6 0.13] = 021 <« 017 | < 017| < 0.21] < 0.03
1,1,2,2-Tetrachloroethane 00079-34-5 < 015} < 021 < 0.17 4| < 0.18| < 021 < 0.02
1,1,2-Trichtoroethane 00079-00-5 < 015 <« 0211 <« 017 | = 018 <« 0.21} < 0.02
1.1.Dichloroethane 00075-34-3 < 0.15] < 021 < 017 || < 0.18] < 0.21| < 0.02
1,1-Dichloroethene 00075-35-4 < 015 < 0.21| < 0.17 |l < 018! < 0.21| < 0.02
1.2,4-Trichlorobenzene 120-82-1 < 001 < Q00 <« 0.01 | < 001| « 001} < 0.00
- O 1.24-Trimethylbenzene 00085-63-6 < 0.20 0.10] <- 005 || < 012| < 0.20] < 0.06
‘ 1,2-Dibromeethane 00106-93-4 < 015 < 021 < 017 | < 0.18{ « 0.21] < 0.02
1,2-Dibromo-3-Chloropropane 00036-12-8 < 029 < 041 < 035 || < 035 < 041 < 0.05
1,2-Dichlorobenzene 00095-50-1 < 015 <« 021 < 017 || < 0.18| « 0.21] < 0,02
1.2-Dichloroethane 00107-08-2 < 0.15| <« 021 « 017 || « 0.18| < 021 < Q.02
1,2-Dichloropropane 00078-87-5 < 015 « 021 <« 017 | < 0.18| <« 021 < 0.02
O 1,3,5-Trimethylbenzene 00108-67-8 < 0.20 057 < 0.06 | < 027 057 « 0.1
O 1,3-Butadiene Q0106-99-0 < 0.04 006 =< 0.01 < 0.04 0.06] « 0.02
1.3-Cyciooctadiene "1700-10-3 < 0.02 0.00| < 001 || < 001] < 0.02{ < 0.00
1,3-Dichlorobenzene 00541-73-1 < 0.15] < 021! « 017 y < 0.18| « 021} < 0.02
1,4-Dichlorobenzene 00106-46-7 < 0.15] < 0.21 < 017 | < 0.18| <« 021] < 0.02
C 1,4-Diethylbenzene 00105-05-5 < 0.20| < 006; « 0.01 < 0.09| <« 0.20| < 0.08
1,4-Dioxane 00123-91-1 < 059 « 0.83 < 069 | « 070 <« 0.83| < Q.10
1.4-Phenylenediamine 106-50-3 < 0.01| « .00} < 00 | < 0.01] < 001 < 0.00
1.5-Cyclooctadiene 111-78-4 < 0.03] <« 0017 < 002 | < 0.02: < 0.03| < 0.0
T 1-Butanol 00071-36-3 T 2.59 Tl =< 0.86 259 < 1.22
O 1-Butene 00106-98-9 0.86| <« 001 <« 0.01 < 0.33 096 < 0.45
1-Dogecene 112-41-4 < 005 « 002, <« 003 | < 003 < 005 « 0.02
* QO 1-Heptene 00592-76-7 010 <« 004} « 0.01 < 0.05 0.10] < 0.04
Q 1-Hexene 00592-41-6 < 0.04| « 0.01 < 0.01 < 002 < 0.04( < om
T 1-Methoxy-Cumene T 155i T 0.52 1.55 0.73
O 1-Cctene 111-66-0 D04 =« 001 < 0.01 || < 002 < 004 < 0.01
O 1-Pentene 00109-67-1 0.04 0.01 0.03 0.03| < 0.04 0.01
2,2'-oxybis(1-Chloropropane) 108-60-1 0.01 600 < 0.01 0| < 001] < 0.00
" Q0 2.2-Dimethyibutane 00075-83-2 0.10 0.03) <« 0.01 0.05 0.10] < 0.04
O 2.2-Dimethyipropane 00463-82-1 < 0.04] < 0.01 o.M 0.021 < 0.04| < 0.02
O 2.3.4-Trimethylpentane 00565-75-3 .04 0.03 0.17 0.08 0.17 0.07
- O 2,3-Dimethylbutane ! 00079-29-8 0.04 0.02 0.01 003, < 0.04 o.m
O 2 3-Dimethylpeniane ! 00565-58-3 0.16] < 0.01) < 0.01 < 0.06 018 < 0.07
2,4,5-Trichlerophenol 95-95-4 < 0.01| < 0.01] <« 001 | < 0.01f < 0.0t} < 0.00
2.4 6-Trichlorophenol B83-06-2 < 0.01 < 001 < 0.01 < 0.01 < 0.01| < 0.00
2.4-Dichlorophengl 120-83-2 < 0.01] < Q.00 < 0.01 < 00| < 001 < 0.00
: O 24-Dimethylhexane 00589-43-5 < 004! <« 0.01 < 0.01 < Q02| < 0.04] « 0.02
2,4-Dimethylphenol 105-67-9 < 001 < 0.00, < 0.00 | « 001 <« 001} < 0.00
2.4-Dinitrophenol 51-28-5 < o7 < 0.03| <« 0.04 | « Go4| « 007] « 0.02
2,4-Dinitrotoluene 121-14-2 < 0.021 <« 0.01] < 001 | < 001, < 0.02( < 0.00
2.6-Dinitrotoluense 606-20-2 < 002 <« 001 « o.M < 001 < 002 < o.M
2-Butanone 00078-93-3 018 < 041 <« 035 | « 0.32| <« 041 a.10
2-Chloroacetophenone 1341-24-8 001 <« 000 < 0.00 | < 000 < 0.01] < 0.00
2-Chloronaphthaiene 91-58-7 0.01| <« 000 < 000 || 000} « 0.01) < 0.00
2-Chlgrophenol 95-57-8 001 < 000 < 0.01 || < 0.01| « 0.01] < 0.00
T 2-Ethyl Hexanat 00123-05-7 T 1.55 T =< 0.52 1.55] < 0.73
T 2-Ethyl-1-Hexanol 00104-76-7 T 15,52 0.69 540 15.52 7.16
2-Furaidehyde 98-01-1 0.01 0.00 0.01 0.01 0.0 0.01
2-Hexancne 00591-78-6 < 015 <« o021 017 0.18] <« 021 < 0.02
O 2-Methylheptane 00592-27-8 0.07 0.05 0.01 0.04 0.07 0.02
O 2-Methylhexane 00a591-76-4 < 0.04 0.02 0.02 0.03] <« 0.04 0.01
2-Methylnaphthalene 91-57-6 0.05 0.02 0.05 0.04 0.05 0.01
. g__2-Methylpentane 00107-83-5 .50 0.04] 0.71 0.42 0.71 0.28 |
4-73
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Table 4-9.B HOT AIR OVEN CURE ORGANIC SPECIATION FACTORS

- 000

Cmpd. #5 Cmpd. #8 Cmpd. #22 MEAN MAX STD. DEV.

Chemical Compound CAS Numbers % of Total % of Totat % of Total % of Total % of Total % of Tota}

2-Methylphenol 95-48-7 001 <« 000 < oM | < 001 <« 0.01| < 0.00
2-Methyi-1-Butene 00563-46-2 0.04 0.04 0.05 0.04 0.05 0.00
2-Methyl-2-Butene 00513-35-8 0.40 0.86 012 0.46 0.86 0.31
2-Methyl-2-Pentene 00625-27-4 < 0.04| <« 0.01| < 001 ; « 0.02] <« 0.04; < 0.01
2-Methyl-2-Propenai 111 T Tl < 0.37 111 < 0.52
2-Nitroaniline B88-74-4 < Q02| < 001 <« 001 | < 001 < 0.02| < 0.01
2-Nitrophenot 88-75-5 < 002| < 001 < 001 || « 0.01] « 0.02| < 0.01
3,3-Dichlorebenzidine 91-94-1 < 00| < 000 < 000 [ < 001 < 0.01| < 0.00
3,3-Dimethoxybenzidine 119-90-4 < 00| < 000! < 0.01 || < 001 < 0.01| < 0.00
3,3-Dimethylbenzidine 119-93-7 < 00| < 000] < 000 (| < 0.00) < 0.0 < 0.00
3-Furaldehyde 498-60-2 001 < 000| <« 001 || < 0.01 0.01| < 0.00
3-Methylhexane 00589-34-4 0.36 001 < 00 i < 013 0.36| < 0.16
3-Methylpentane 00096-14-0 0.06 0.02 0ol || - 0.03 0.06 0.02
3-Methyistyrane 100-80-1 < 001 < 0.00 001§ < 0.07| <« 0.01 0.00
3-Nitroaniline . 99-09-2 002 < 0.01 001 | < 0.02| < 0.02 0.01
3/4-Methylphenol 108-39-4/106-44-5 004 < 0.00 0.01 0.02 0.04 0.01
4.4'-Methylenedianiline 101-77-9 < 001} < 0.007 <« 0.0t || < 001 < 001] < 0.00
4,6-Dinitro-2-methyiphenc! 88-85-7 < 003] < 001 < 0ot | < 0.02{ < 0.03( < o.;
4-Aminobiphenyl 92-67-1 < 001 < 000 <« 0.00 | < 000 < 001} <« 0.00
4-Bromophenyl-phenylether 101-556-3 < 001 < 001 < 001 | < 0.01] < 001 < 0.00
4-Chloroaniline 106-47-8 < 0! < 000 <« 0.00 || < 001 < 0.01| < 0.00
4-Chlgrophenyl-phenylether 7005-72-3 < 00| < 000] < 00 | < 001} < 0.01| < 0.00
4-Chlorostyrene 1073-67-2 < 002, < 0.01] < 001 || < 001 < 0.02( < 0.01
4-Chloro-3-methylpheno! 59-50-7 < 001 < 000 < oot | < 001 < 0.01| « 0.00
4-Methylstyrene < 001 < 0.00] < 001 || = 001} < 0| <« 0.00
4-Methyl-1-Pentene 00691-37-2 < 004] < 001 <« 00t ¢ < 0.02( <« 0.04| < 0.01
4-Methyl-2-pentanone 00108-10-1 < 0.15] < 021 < 017 || < 0.18| < 021 « 0.02
4-Nitroaniline 100-01-6 < 002 < D01 < 0.0t | < 0.02: <« 0.02! < 0.01
4-Nitrobiphenyl 92-93-3 < 0.01 < 000 « .01 < 0.0} <« 001 < 0.00
4-Nitrophenol 100-02-7 < 003 < 00| <« 002 )« Q02| <« 0.03 « 0.01
a,a,a-Trichlorotoluene 98-07-7 < 001 < 000 <« 001 | < 001 < 0011 < 0.00
Acenaphthene §3-32-9 < 001 < 0.00 0.00 000 < .01 0.00
Acenaphthylene 208-96-8 < 0.07 000 <« 0.02 | « 0.03| <« 0.07| < 0.03
Acetone 00067-64-1 1.48 072 0.64 0.94 1.46 0.37
Acetonitrile 75-05-8 007 <« 0.41 < 0.35 < 0.28| <« 041} « 0.15
Acetophenone 00098-86-2 Ti 10.35 0.43 3.5% 10.35 4.78
Acetylene 00074-86-2 < 0.04 001 < 001 | < 0.02| « 0.04| < 0.01
Acrolein 00107-02-8 0.09 0.41 0.28 026, < 0.41 0.13
Acrylonitrile 00107-131 < 029] < Q41 < 035 | < 0.35! < 041 « 0.05
Alkane 0.29 0.53 473 1.85 473 2.04
Alkyl acid 13.24 1.57 13.73 9.52 13.73 562
Adlyl Chioride 00107-05-1 < 029 <« 041 < 0.35 035 < 0.41 0.05
Alpha-Methylstyrene 00098-83-9 T 3.10 T 1.03 3.10 1.46
Aniline 62-53-3 < 0.01 0.01 0.03 0.01 0.03 0.01
Anthracene 120-12-7 0.04 0.01 0.0 0.02 0.04 0.0
a-Pinene 1330-16-1 < 0.04 0.01 0.01 o2 < 0.04 0.01
Benzaldehyde 100-52-7 0.06 0.03 0.49 0.19 0.49 0.21
Benzene 00071-43-2 0.17 237 0.12 0.89 237 1.05
Benzidine 92-87-5 < 001 < 000 < 000 || < 0.00f < 001 < 0.00
Benzoic acid 65-85-0 0.88 0.36 0.57 0.60 0.88 0.21
Benzonitrile 100-47-0 < 001 < 000 < 000 | < 0.00| < 0.01] < 0.00
Benzophenone 119-61-9 T 0.05 T D.02 0.05 0.02
Benzothiazole 95-16-9 347 0.21 0.55 1.41 3.47 1.46
Benzo{a)anthracene 56-55-3 < 000 < 000! < 0.00 | < 000 <« 0.00; < 0.00
Benzola)pyrene 50-32-8 < 000 <« 000 <« 0.00 [ < 000 <« 0.001 « 0.00
Benzo{b)fiuoranmthene 205-99-2 < 000} <« 0.00] < 0.00 || = 000, « 0.00 « 0.00
Benzo{g,h,i)perylene 191-24-2 < 0.00| < Q00| <« 0.00 || < 0.00] < 000, < 0.00
Benzofk)luoranthene 207-08-9 < 0.00: < 000! < 0.00 i < 0.00| < 0.00i < 0.00
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Table 4-9.B HOT AIR OVEN CURE ORGANIC SPECIATION FACTORS

Cmpd. #5 Cmpd. 48 Cmpd. #22 MEAN MAX STD. DEV.
Chemical Compound CAS Numbers % of Total % of Total % of Total % of Total % of Total % of Total
Benzyl alcohol i 100-51-6 < 0.01 ¢ 0.01 0.01 0.01 0.00
Benzyt Chloride 00100-44-7 0.29 Q.41 < 035 | « 035 < 041] < 0.05
Bipheny 92-52-4 0.04 002 <« 012 | < 0.08] < 0.12] < 0.04
bis(2-Chloroethoxy)methane 111-91-1 < 0.01 000 « 0.00 | < 001 < 0.01| < 0.00
bis(2-Chicroethyl}ether 111-44-4 < 0.0 000 <« 0.01 < 0.01 < 0.01| < .00
bis(2-Ethylhexyljphthalate 117-81-7 < 0.00 0.01 0.03 0.02 0.03 0.01
Bromodichloromethane 00075-27-4 < 0.15 0.21 0.17 018 < 0.21) < 0.02
Bromotorm Q0075-25-2 < 015 0.21 017 018 <« 0.21 0.02
- Bromomethane 00074-83-9 < 0.15 021 « 0.17 0.18 0.21 0.02
T Butanai 00123-72-8 T T 0.87 0.29 0.87 0.41
! T Butyl Propionate 00590-01-2 i 517 Tl 1.72 517| < 244
{ T Butylatedhydroxytoluene 128-37-0 T 0.05 T 0.02 0.05 0.02
Butylbenzylphthalate 85-68-7 0.1 0.00 0.00 0.00 0.01 0.00
: T Butylbutanamine T T 1.66 0.55 1.66 0.78
" O b-Pinene ! - 127-91-3 < 0.21 007 <« 0.01 < 0,10 <« 021 = .08
Camphene ; 79-92-5 < 002, <« 0.01 0.01 0.01 0.02 0.
Carbon Disulfide 00075-15-0 0.18 2276 3557 19.50 35.57 14.63
Carbon Tetrachloride 00056-23-5 < Q15| < 0.21] < 017 | < 0.18] < 0.21% < 0.02
Chlorobenzene 00108-90-7 < 015 <« 021 « 017 || « 0.18| « 0.21§ < 0.02
Chioroethane 00075-00-3 < 015 « 021 < 017 1 « 0.18| <« 0.21] < 0.02
Chioroform 00067-66-3 < 015 <« 0.21 < 017 | < 0.18] <« 021] < 0.02
Chloromethane 00074-87-3 0.05| <« 021 « 017 || « 014 < 021 < 0.07
Chrysene 218-01-9 < 0.00 0.00; < 000 | « 0.00 0.00] < 0.00
cis-1,2-Dichioroethene 00156-59-2 < 0.15 021 « 017 || < 018 <« 021 < 0.02
cis-1,3-Dichloropropene 10061-01-5 < 015 Q21| <« 017 [ < 0.18]| < 021 < Q.02
O cis-2-Butene 00590-18-1 < 0.04 002 < 0.01 < 0.02| <« 0.04] < 0.01
O cis-2-Hexene 00592-43-8 < 0D4| « 001| < 0.1 < 0.02| < 0.04( < 0.01
" O cis-2-Pentene 00627-20-3 < 004 < 0.01 1.19 0.42 1.19 0.55
. O Cumene 00058-82-8 < 004;: <« 001 < 0.01 < 002 < 0.04| < Q.01
+ Q Cyclohexane 00110-82-7 029 < 0.01 0.02 0.11 0.29 0.13
' Cyclohexanone 108-94-1 012 0.01 237 0.84 2,37 1.08
" T Cyclohexyl Isothiocyanate i 01122.82:3 T 414 T 1.38 4,14 1.95
" Cyclohexylamine : 108-91-8 0.01 000 < 001 | < 0.01 001 < 0.00
O Cyclopentane 00287-92-3 0.04] < 0.01 0.01 < 0.02 0.04| < 0.01
* O Cyclopentene 00142-29-0 064 0.03 001 || < 0.23 064 < 0.29
T CuMHu Branched Alkene 1.1 T T < .37 1.11| < 0.52
3 Dibenzofuran 132-64-9 022 0.10 0.10 0.14 n.22 0.06
Dibenz(a,hjamhracene 53-70-3 0.00 0.00 0.00 0.00 0.00 0.00
! Dibromochloromethane 00124-48-1 0158 < 0.21 017 0.18 0.21] < 0.02
Dichiorodifluoromethane ¢ 00075-71-8 0.06 l < 0.21 017 015 0.21 0.06
* T Dicyclohexyldisulphide ' 2550-4G-5 177 T T .59 1.77 0.84
Diethylphthalate 84-66-2 0.01 0.00 0.0 0.0 0.01 0.00
T Dimethyl Cyclopentane Isomer 0.18 T T] < 0.06 0.18 0.09
Dimethylaminoazobenzene 60-11-7 < 0.01| = 0.00 0.00 000 <« 0.01 0.00
Dimethylphthalate 131-11-3 0.0 0.00 .00 0.00 0.01 0.00
Diphenylamine 122-39-4 T <« 0.00 .04 0. 0.04 0.02
Di-n-butylphthalate 84-74-2 0.87 T 0.03 0.30 0.87 0.40
Di-n-octylphthalate | 117-84-0 0.00 Q.00 .00 0.00 0.00 0.00
O d-Limonene 05989-27-5 0.21 006f < 001 || « 0.0%, « 0.21 0.08
Epichlorohydrin 00106-89-8 0.29 0.41 0.35 0.35 0.41] < 0.05
O Ethane 00074-84-0 0.37 0.06 0.18 0.21 0.37 0.13
O Ethylacetylene 00107-00-6 0.04 016, < 001 | < 0.07 0.186| < 0.07
O Ethylbenzene 00100-41-4 0.04 001 <« 001 | « 0.02 0.04| < 0.01
O Ethylene i 00074-85-1 0.04 0.01 < 0.01 < 002 0.04} < 0.01
Flugranthene | 206-44-0 0.02 0.01| « 0.01 | « 0.01 0.02} < Q.00
Fluorene ! 86-73-7 0.00 0| < 0.01 < 0.01 0| < 0.00
. Hexachlorobenzene i 118-74% 0011« 000: <« 001 |l 001 < Q.01 < 0.00
4-75
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Cmpd. #5 Cmpd. #8 Cmpd. #22 MEAN MAX STD. DEV.
Chemical Compound CAS Numbers % of Total % of Total % of Total % of Total | _% of Total % of Total
Hexachlorobutadiene 87-68-3 < 002 =« 001 < 0.01 || < 001 <« 0.02, < 0.0t
Hexachlorocyclopentadiene F7-47-4 < 002| <« 0.01| < 001 | < 0.01| < 0.02] < 0.00
Hexachloroethane 67-72-1 < 002, < 001 < 0.01 || « 0.01| < 0.02| « 0.01
Haxachloro-1,3-butadiene 00087-68-3 < 029 < 0.41| « 035 || « 0.35; < 041] < 0.05
Hydroquinone 123-31-9 < 0011 « 0.00] < 000 |« oM « 001 « 0.00
, indenc{1,2,3-cd)pyrene 183-39-5 < 000 < 0.00| < 0.00 || < 000, < 0.00| < 0.00
. QO Isobutane 00075-28-5 0.08| <« 0.01 0.07 0.05 0.07 0.03
"' T Isobutene 00115-11-7 0.55 Tl Tl < 0.18 0.55| < 0.26
+ O Isobutylene 00115-14-7 < 0.04 0.01 0.07 0.04 0.07 0.02
- O lsooctane 00540-84-1 020 < 0.01 0.01 0.08 0.20 0.09
Isooctancl 26952-21-6 < 018 < 0.05 0.08 011 « 0.18 0.06
. QO isopentane Q0078-78-4 0.60 0.03 0.56 0.40 0.80 0.26
Isophorone 78-58-1 001! < 0.00 000 | < ool < 0.01| < 0.00
Q Isoprene 00078-79-5 0.04 0.03 0.01 0.03 004 < 0.01
T Iscthiocyanatobutane ’ T T 0.35 0.12 0.35 0.16
T Mercaplobenzothiazole 149-30-4 1.04 T 0.20 0.41 1.04 0.45
T Methenamine 100-97-0 34.05 0.09 0.25 11.46 34.05 15.97
T Methyl Cyclochexane 00108-87-2 0.18 T T 0.06 Q.181 < 0.08
T Methy! Cyclopentane 00096-37-7 Q.18 T T 0.08 0.18 0.0
T Methyl Ester Benzoic Acid T 0.13' 0.25 013 0.25 0.10
T Methyl Vinyl Ketone 00078-94-4 Q.74 T Tl = 025 074] < 0.35
O Methylacetylene 00074-99-7 023 < 0.01 0.03 0.09 0.23 010
O Methyleyclohexane 00108-87-2 0.22 0.06( <« om 0.10 022 0.09
O Methyleyclopentane 00096-37-7 022 0.04 : 0.01 0.0% 022 0.09
Methylene bis-chloroaniline 101-14-4 < 002 <« 001 < 0.01 0.0 0.02 0.0
. Methylene Chicride 00075-09-2 295 2.85 9.54 s8N 9.54 313
" T Methylthiobenzothiazote T 0.05 016 0.07 0.16 0.07
. O m-Ethyltoluene 00620-14-4 < 004 003 <« 001 |< 003f <  004] < 0.01
' O m-Xylene 00108-38-3 < 0.04 006 « 0.01 I < 0.04 0.08] < 0.02
' N,N-Diethylaniline 91-66-7 < 0.01 < 0.00; <« 0.00 | « 0.01 < 001} < 0.00
N,N-Dimethylaniline 121-69-7 < 0.0 < 000, <« 004 § <« 0.02 004 < 0.02
Naphihalene 91-20-3 Q15 Q.05 0.07 Q.09 0.5 2.04
Nitrobenzene 98-95-3 < 0.0 < 0.00( < 0.00 | « 0.01; « 0.01] < 0.00
! O n-Butane 00106-97-8 0.54 3.07 0.07 1.23 3.07 1.32
O n-Butylpenzene 00104-51-8 020 <« Q.06 0.0 0.09 0.20 0.08
O n-Decane 00124-18-5 0.21 0.06 0.01 0.09 0.21 0.09
| O n-Heptane 00142-82-5 0.18 0.03; <« 0.01 0.08: 0.18 0.08
O n-Hexane ! 00110-54-3 0.44 0.15: 0.20 027 0.44 0.13
" n-Nirosodietnylamine 55-18-5 < 003 < 00t < 001 fe 002 <« 003! < 0.01
n-Nitrosodimethylamine 62-75-9 < 002 < 001 <« 001 | < 0.01; < 0.02] « 0.01
n-Nitrosomorpholing 59-89-2 < 003| <« 001} « 00 | < 0.02{ < 0.03] < 0.01
n-Nitroso-di-n-propylamine 621-64-7 < 002| < 001 < 001 || < 001 < 0.02] < 0.01
O n-Nonane 00111-84-2 < 004 <« 001 <« 0.01 | < 0.021 < 0.04) < 0.02
C n-Octare 00111-65-9 0.08 003 <« 0.01 || < 0.04} 0,08, « 0.03
C n-Pentane 00109-66-0 011 < .01 0.07 0.06! 0.1 0.04
O n-Propylbenzene 00103-65-1 < 0.04 001 < 001 | < 0.02) < 0.04{ < 0.01
o-Anisidine 80-04-0 < 001 < 0.00] <« 001 | < 001} <« 0.01] « 0.00
O o-Ethyitoluene 00511-14-3 < 0.20 008 <« 0.01 | < 010 « 0.20! < 0.08
o-Tolyidine 95-53-4 < 001} < 000 < 0.00 | < 001 <« 001, « 0.00
O o-Xylene 00095-47-6 0.06 239 < 001 | < 0.82 2.3%8( < 1.11
Pentachloronitrobenzene 82-68-8 0.04 001 < 0.02 | < Q02| <« 0.04| « 0.01
Pentachlorophenoi 87-86-5 .02 001 < 001 < Q.01 002} < 0.01
Phenanthrene 85-01-8 0.28 0.09 0.07 0.14 0.28 0.10
Phenol 108-95-2 0.14 0.02 0.06 .07 0.14 0.05
Phthalimide 85-41-6 0.81 < 0.01 0.76 0.53 0.81 0.37
C Propane D0074-98-6 0.13 ‘ 0.0 0.07 0.10 0.13 0.03
O Propylene 00115-07-1 0.07 0.02 0.02 0.04 0.07 0.02
Propylene Oxide 00075-56-9 < 029 « 041 « 0.35 || < 035, <« 041 « 0,05
Pyrene 129-00-0 0071 .01 0.02 0.04 0.07 ] 0.03
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Table 4-9.B HOT AIR OVEN CURE ORGANIC SPECIATION FACTORS

Cmpd. #5 Cmpd. #8 Cmpd. #22 MEAN MAX STD. DEV.
Chemical Compound CAS Numbers % of Total % of Total % of Total % of Total % of Total % of Total
Pyridine 110-86-1 0.01 0.03 001 | < 0.02 0.03 0.01
O p-Cymene 00059-87-6 0.20 0.06 0.01 0.08 0.20 0.08
O p-Ethylioluene 00622-96-8 0.04 0.01 001 | < 0.02 0.04 0.0
0O p-Xylene 00106-42-3 0.22 0.14 0.75 0.37 0.75 0.27
. O Styrene 00100-42-5 0.10 0.02 0.01 0.04 0.10 0.04
! T Substituted Aromatic Hydrocarbon 70693-08-0 T 0.07 3.05 1.04 3.05 1.42
i T Substituted Benzene 71-43-2 T 0.10 T 0.03 0.10 0.05
© T Substituteg Cycelic Hydrocarbon 1.85 Tl 0.186 0.67 1.85 0.83
. T Substituted Hydrocarbon 9.23 1.63 222 4.36 9.23 345
T Substituted indole 120-72-9 Tl T 0.28 0.09 0.28 0.13
: T Substituted Naphthatene 91-20-3 2.16 T T 072 2.16 1.02
, T Substituted Quingline 91-22-5 T T 3.67 1.22 3.67 1.73
: Tetrachloroethene 00127-18-4 < 015 < 0.21| < 017 1 « 0.18f < 021 < 0.02
Toluene ; 00108-88-3 0.31 0.21 0.16 0.23 0.31 0.07
trans-1,2-Dichloroethene ! 00156-60-5 < 015 < 021 < 017 1 < 0181 < Q21| « 0.02
: trans-1,3-Dichloropropene 10061-02-6 < 015 <« 021 « 017 | <« 0.t8] « 021 < 0.02
. O trans-2-Butene 00624-64-6 < 0.04| < 0.01] < 0.01 || < 002 < 0.04| < 0.01
O trans-2-Hexene 00592-43-8 < 0.04| < 0.01| < 0.0t || < 0.02| <« 0.04; < o.M
O trans-2-Pentene 00646-04-8 < 0.04| < 0.01] < 0.01 || < 0.02| < 004 < 0.0
Trichloroethene 00079-01-6 < 0.15| < 021 < 017 || < 018! < 0211 < Q.02
Trichloroilucromethane 00075-69-4 0.081 < 0.21| < 017 || < 0.16) < 021} < 0.05
Trchlorotrilucroethane 00076-13-1 < 0.15| < 0.21] < 017 [ < 0.18| <« 021 < 0.02
Trifluralin 1582-09-8 < 002 «< 0.01| <« 0.01 | < 001 <« 002 < o.M
t-Butyl Methyl Ether 01634-04-4 < 029 < 041 < 035 || < 035 <« 041 < 0.05
Vinyl Acetate 00108-05-4 < 015} « 0.21 < 017 | =« 0.18| <« 021 « 0.02
Vinyl Chloride 00075-01-4 < 015} « 0.21 < 0.17 || « 018 <« 021 < 0.02
. Total Percent 100.00 100.00 100.00
Total Detected 7.74E-04 1.7SE-03 2.88E-03 1.85E-03 2.899E-03 9.04E-04
Total with Non-detects < B.77E-04 < 20BE-031 <« 3.36E-03 |« 2.10E-03' <« %-03 < 1.02E-03

A 0" signifios & valug representing less than 0.005% of the tolal with non-getects.

A 'T* signifies a Tentatively loentined Compound (TIC). A "T" is givan i the compound was not detacted in that sample.

An *0" signifies an Ozone Pracursor compouns.
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TABLE 4 - 10F. TIRE PRESS ORGANIC COMPOUND SPECIATION FACTORS - OEM

\ { Tyvpe A Type D Type F OEM
CAS Mean l MAX STD

. Compounds Numbers % of Total % of Totall % of Total! % of Total' % of Totall_ % of Total!
* 1-Butanol 71-36-3 1.07 T 0.36 1.07 .50
1.Dcdecene o0412-41-4 < 0.04| =< 0.03 0.02||< 003!« 0.64 |< .01
1,1-Dichicroethane 75-34-3 < 0.14) < 013 0.03fr 0.10)< 0.14 |« 0.05

, 1.1-Dichicroethene 75-35-4 < 0.14] < 0.13 0.20||< 0.16/< 0.20:< 0.03
© 1,1,1-Trichlorogthane 71-55-6 005 < 0.13 14.64) < 494 < 1484, ¢ 6.86
1,1,2-Trichloroethane 79-00-5 < 014 < 0.13| < 007 )< 0.11,< 0.14 '« 0.03
1,1,2,2-Tetrachioroethane 79-34-5 < 0.14 0.13| < 0.07 < 0.11ic 0.14 < 0.03

! 1,2-Dibromo-3-Chioropropane 96-12-8 < 0.29 025 < 0.13|]< 0.22\« 0.29i< 0.07
i 1,2-Dibromoethane 106-93-4 < 014 < 0.13] < 0.07|]< a.11)< 014 (< 0.03
© 1,2-Dichiorobenzene 95-50-1 < 001 < 001| < 0.00)|< 0.01]< 0.01< 0.00
' 1. 2-gichioroethane 167-06-3 < 0.14| < 0.13) < Q.07)< 0.11|< 014 |« 0.03
! 1.2-Dichloropropane 78-87-5 < 0.14( « 0.13] <« 0.07)j< 0.11)< 014« 0.03
i 1.2.4-Trichlorobenzeng 00120-82-1 < 0.01) « 001 < 0.00|< 0.00)« 0.01|< 0.00
' 1,2.4-Trimethylbenzene 00095-63-6 0.07 0.18] <« 0.17||< 0,14« 0.18|< 0.05
1 1,3-Butadiene 106-99-0 < 0.29] « 025 « 0,131« 0.22|< 0.2« 0.07
1,3-Dichiorobenzene - 541-34-5 < 014! < 0.13] < 0.07|«< 011« 014« 0.03

! 1,4-Dichiorobenzene 00106-46-7 0.00; < 0.0 0.24 < 0.08| < 024} < .11
' 1.4-Dioxane 123-91-1 < 057 < 050 < 0.26(< 0.45]< 0.57|< 0.13
! 2-Butanone 78-93-3 0.27 0.54 0.54 0.45 0.54 0.13
! 2-Chioroacetophenone 01341-24-8 < 000, <« 0.00} = 0.00]< 0.00|< 0.0C (< 0.00
d 2-Furaidehyde 00098-01-1 < 001] « 0.01 0.01il« 0.0« ¢.01|< 0.00
. 2-Hexanone 531.78-6 < 034 « 013! < 0.07< 0.11)< G144« 0.03
, 2:Methyinaphthalene 00091-57-6 .02 0.10 0.02 0.05 010 0.04
2-Methyiphencl 00095-48-7 001! < 0.01] < £.00] < 0.0%] < 0.01] < 0.00
! 3-Methyistyrene 00100-80-1 0.00 0.01 0.01 0.01 0.0t 0.00
i 3/d-Methylphenal 00108-38-4/00106-44-5| < 001 « 001} < 0.00}< 0.014= 0.01]< 0.00
+ 4-Chiorophenyl-phenylether 70005-72-3 < 001] « 0.01 0.00« 0.00(< 0.01 (< 0.00
4-Methyl-2-Pentanone 108-10-1 9.45 7.57 3.33 6.78 9.45 256
a-Methylstyrene 00622-97-9 < 0.00 0.01 0.00f< 0.00)< 0.01]< 0.00
Acenaphthene 00083-32-9 < 0.00| < 0.00 0.001« 0.00)< 0.00(< 0.00

. : Acenaphthylene 00208-96-8 0.02 0.03] < 0.02< 0.02}< 0.031c 0.00
+ Acetona 67-64-1 3.39 5.36 4.07 4.27 5.36 0.82
lx Acetonitrile 1722-09-4 < 0.29| < 025 < 0.13ji< 0.22|< 0.291< 0.07
" Acetophenone 0098-86.2 0.05 0.08 0.04 0.06 0.08 0.02
+ Acrolein 107-02-8 < 0.29| < 025 < 0.13]l« 0.22 |« 0.29« 0.07
" Acrylonltrile 107-13-1 < 028 < 0.25) « 0.13)l« 0.22{« 0.29 (< 0.07
_ Allyl Chicride 107-05-1 < 029 < 025 < 0.13)i< 0.22|< .29 |« 0.07
“ Anliing 00062-53-3 1.18 3.45 1.58 2.07 345 0.93
i* a-Pinene 7785708 sy 1.58 T 1.71 3.57 1.45
r Benzaldehyde 00100-52-7 005! < 0.01] « 0.00) < 0.02! < 0.05|< 0.02
. Benzene 71432 0.13 0.2 0.12 0.13 0.13 o.M
, Benzoic acid 00065-85-0 < 0.06] < 001 < .01 < 0.03}< 0.06 |« 0.02
. Benzonttrile 00100-47-0 002 < 0.00| < 0.00) < 001 < 0.02] < 0.
Benzyl alkcohol 00100-51-6 0.01 0.00| < 0.00jj< 0.001< 0.01]< 0.00
Benzyl Chicride 100-44.7 < 0.00| < 0.00 0.02 < 001}« 0.02|< 0.01

- Biphenyl 00092-52-4 0.06 0.02| < 0.01|< 0031« 0.06 < 0.02
. bis{2-Ethythexyliphthalate 00117-81-7 0.08 001 < 0.02|\< 0.04|< 0.08 |« 0.03
Bromodichloromethane . 75-274 < 0.14| <« 0.13] < 0.07||< 0111« 0.14 < 0.03

" Bromoform 1 75.25-2 < 0.14] < 0.13| < 0.07j< 0.11 < 0.14 < 0.03
Bromomethane 74.83-9 0.08 0.04] « 0.07i< 0.08(« 0.08 < 0.01

* Butane 106-87-8 T T Ti T T Tl
. Butylbenzyiphthalate 00085-68-7 0.00] < 0.01 0.00) < 001 < 0.01| < 0.00
i* C13-C14 Branched Alkane T T T| T T T
~ Camphene 00079-92-5 < 0.0Y] < 0.01 0.00||= ¢.01}< 0.01 (< 0.00
Carbon Disulfide 75:15-0 17.29 0.4a 0.17 5.97 17.29 8.01
Carpon Tetrachloride 56-23-5 < 0.14| < 0.13| « 0.07)< C.11|e 0.14 (< 0.03
Chiorobenzene 108-80-7 < 014 < 0.13| « 0.07)|< 0.11|e 014« 0.03
Chiocrodibromoethene 124-48-1 < 0.14} < 0.13| < 0.07|< [P ARETS 0.14 < 0.03
Chiorpethane 75-00-3 < 0.14) « 013 < 0.07l< IR R R 0.14 < 0.03
Chiorofommn 67-66-3 < 0.144) < 013 < 0.07< 011« 014 < 0.03

" Chigromethane 74-87-3 0.07 0.05 0.02); 0.05 0.07 0.02
¢is-1,2-Dichioroehtens i 156-59-2 < 0.14) < 013 < Q.07 E< 011« G4 |< 0.03
cis-1,3-Dichloropropene ! 16061-01-5 < 0.141 < 0,13, <« 0.07 i< 0.11)< 0141 0.03
. Cumene 98-82-8 0.08 o2 015 1 0.14 .21 0.05
" Cyclobutane 1.43 1.10 Tl 0.84 1.43 0.61
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TABLE 4 - 10F. TIRE PRESS ORGANIC COMPOUND SPECIATION FACTORS - OEM

Type A Type D Type F | QEM
CAS Mean MAX STD
Comgounds Numbers % of Total % of Totall % of Total %of Total. % of Totali % of Total
Cyclohexancne 00108-34-1 0.69 3.15 244 2.09 3.15 1.04
Cyclohexylamine 00108-91-8 < 0.01 470| < 7.82(< 418« 7.82(< 3.21
" Decane T T T b T T
. (ibenzofuran G0132-64-9 [+Xal] 000 < 0.00]< 0.00/< 0.01< 0.00
Dichlorodiflucromethane 75-71-8 < 0.14] < 013 0.09{< 0.12< 0.144< 0.02
Ciethylphthalate 000B4-66-2 0.02 0.00 0.00 0.01 0.02 0.01
° Dimethylcyclohexane T 1,68 T 0.53 1.58 0.74
Dimethyiphthalate 00131-11-3 .00 0.01 0.00 0.00 o.M 0.00
Disn-butylphthalate 00084-74-2 Q.14 0.11 0.34 0.20 0.34 0.10
0 Diphenytamine 00122-354 0.71 0.06 Q.04 0.27 07 0.31
I* Dodacane 3.57 T T 119 357 1.68
§ Epichiorohydrin 106-89-8 < 0.29] < 025 < 0.13k< 022« 0.28|< 0.07
i* Ethano! 17.83 T 488 7.57 17.83 7.52
Ethylbenzene 1+00-41-4 .57 7.25 3.58 4.80 7.25 1.74
Fluoranthene 00206-44-0 0.00| « ©.00 0.01(| < 0.00] < 0.01] < 0.00
Fluorene 00086-73-7 0.02) < .00 Q.00) < 0.01} < 0.02| < 0.01
I* Heptane 1.78 4.73 7.32 4.61 7.32 2.26
! Hexachlorobutadiene 87-68-3 < 0.29 0.25) < 0.13)l< 0.22|< 0.29:« 0.67
"* Isobutano! T T 3.230 1.08 3.25 1.53
* Isopentane ! T T 1.63 0.54 1.63 o:77
Isophorone 00078-58-1 < 0.00 0.01 2.00|l< 0.00|< 0011« 0.00
* Isopropy! Alcohot 1.07 T T 0.36 107 0.50
« m & p-Xylenes 1330-20-7 11.59 17.35 8.13 12.36 17.35 3.80
[* Methylcyclohexane 1.78 3.15 569 3.54 5.69 1.62
! Mathylene Chicride 79-09-2 0.66 457 1.95 2.39 4.57 1.63
* Mathyheplane T 3.15 3.25 2.14 325 1.51
'* Methyhexane 0.89 1.58 7.32 3.26 7.32 288
' Methylhexancne T T T T T T
** Methylpentane 96+-14-0 T T T T T T
Naphthalene 00091-20-3 0.05 017] < D.11{< 0.1« 0.17 < 0.05
* n-Hexane 110-54-3 0,32 052 1.06 0.63 1.06 0.31
i* Octane T 473 4.07 203 473 209
- o-Toluidine 00095-53-4 0.12| < 0.01 Q.00 < 0.04] < 0.12] < 0.06
o-Xylene 95-47-6 285 4.89 2.68 347 4.89 1.00
Phenanthrene ! 00085-01-8 o 001 < 0.01]l« 0.01 < 0.01 (< 0.00
Phenol l 00108-95-2 0.051 < 0.01 0.05" < 0.03) < 0.05| < 0.02
Phthalimide : 00085-41-6 0.11 1.30| < 0.00li< 0.47|< 1.30|< 0.59
* Propane 74-98+6 T T Tl T T T
Propylene Oxide 75-56-9 < 0.29] =« 0.25| « 0.13)< 0.22:< 0.29|< 0.07
_ Pyrene 00128-00-0 0.02 0.02 0.03 0.03 0.03 000
' Styrene 100-42-5 0.27 017 1.38 0.61 1.38 0.55
t-Butyl Methyl Ether 1634-04-4 < 029 < 0.25 011 0.21)« 0.22|< 0.08
Tetrachloroethene 127-18-4 0.05| « 013 0.071 < 008 < 13| < 0.03
Toluene 108-88-3 4.46 7.57 4.23 542 7.57 1.52
trans-1,2-Dichloroethene 156-60-5 < 0.14| = 0.13 0.07|< 011}« 0.14|< 0.03
trans- 1.2-Dichloropropene 10061-02-6 < 014} < 0.13 0.07(«< 011« 0.1 (< 0.03
Trichioroetnens 79-01-6 < 0.14] « 0.13 0.074< 01ke 0.144c 0.03
Trichioroftupromethane 75-69-4 < 0.14] « 0.13 0.07)< 0.11< 0.14|c 0.03
Trichlorotritluoroethane 76-1341 < 014} < 0131 < 0.67[l< 0.11|< 0.14|< 0.02
‘ Undecane 1120-21-4 1.60 1.58 1.06 1.60 0.75
Vinyl Chioritle 75-1-4 < 0.14| < 0.13] < 0.07}< 011« 0.4« G.03
Vinyl Acetate 108-05-4 < Q.14 « .13 0.07i< 0.11]« 0141« 0.03
Total 100 100 100
Total Detected (Ib/ib rubber) 1.37E-04 1.56E-04 2.46E-04
Tetal with non-detects (Ib/lb rubber} < 14BE-04| « 1.66E-D4] « 2.76E-04
4-85
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TABLE 4 - 10G. TIRE PRESS ORGANIC COMPOUND SPECIATION FACTORS - HIGH PERFORMANCE

Type E Type G Type H High Performance
CAS Mean MAX ! STD
Compounds Numbers %ofTotall %ofTotall % ofTolal %ofTotal % of Totall % of Total
" 1-Butanol 71-36-3 T] T T| T T T
1-Dodecene 00112-41-4 < DO03| < Q.03 « 0.02}< 0.02|« 003)< 0.01
1.1-Dichloroethane 75-34-3 < 012 < 0.09]| « 0.06(< 0.09|< 012« 0.03
1,1-Dichloroethene 75-35-4 < 0.12| < 0.09]| < 0.06(< 0.09|< 012}« 0.03
1,1.1-Trichloroethane 71-55-6 0.25 0.06 0.05 0.12 0.25 0.09
:_ 1,1.2-Trichlorpethane 79-00-5 < 0.12; « 0.09| < 0.06)< 0.08 (< 012« 0.03
. 1,1.2.2-Tetrachioroethane 79-34-5 < 0.12| < 0.09 < 0.06{< 0.09 < 0.12|< 0.03
! 1,2-Dibromo-3-Chloropropane 96-12-8 < 025 < 017| < 0.12)< 0.18(< 0.25|< 0.05
" 1,2-Dibromoethane 106-93-4 < 0.12] « 0.02| < 0.06 ’< 0.09(< 0.121< 0.03
1,2-Dichlorobenzene §5-50-1 < 001} « 0.0¢] = ©.00}< 0.00|< 0.01 < 0.00
: 1.2-dichloroethane 107-06-3 < 0121 < 008! « 0.06(< 0.091< Q12|< 0.03
. 1.2-Dichloropropane 78-87-5 < 0.12| < 009 « 0.06 I< 0.09 < 0.12(< 0.03
1.2.4-Trichlorcbenzene 60120-82-1 < 001 « 0.00] « 0.00}< 0.00(< 0.01 < 0.00
1.2.4-Trimethylbenzene 00095-63-6 0.24 0.27 0.30 0.27 0.30 0.03
[ 1,3.Butadiene 106-99-0 < 025) « 017 < 0.2 0.18|< 0.25|< 0.05
‘ 1,3-Dichlorobenzene 541-34-5 < 0.12] « 009 < 0.06< 0.09|< 0.121< 0.03
i 1,4-Dichkrebenzene 00106-46-7 < 0.00 0.C3 0.00|< 0.01]e 003 < 0.01
' 14-Dioxane 123-91-1 < 050 < 034 < 0.24)i< 0.36 |< 0.50|< 0.10
2-Butanone 78-93-3 0.60 0.29, 0.53 0.47 0.60 .13
2-Chioroacetophenone 01341-24-8 000 <« 000] <  000[< 0.00 < 0.00i< 0.00
2-Furakdehyde 00098-01-1 < 0.01 0.02 0.0 fl< 0.01}c 0.02]< 0.01
5, 2-Hexanone 591-78-5 < 0.12) < 0.08) « 0.06fkc 0.09|< 0.12i«< 0.03
g' 2-Methyinaphthalene 00091-57-6 .07 0.02 .05 0.05 0.07 0.02
" 2-Methylphenol 00095-48-7 < 0.01 0.00 0.01}< 0.01]< 0.01(«< 0.00
. 3-Methyistyrene 00100-80-1 0.01 0.01 0.02 0.01 0.02 0.00
3/4-Methylphenol 00108-39-4/00106-44-5 | « 0.01 0.00 0.00< 0.00|< 0.01i< 0.00
4-Chlorophenyl-phenylether 70005-72-3 < 000| < 0.00| < 0.00]< 0.00(< 0.00|< 0.00
4-Mathyl-2-Pentanone 108-10-1 573 £.06 5.19 5.66 6.08 0.36
4-Methylstyrene 00622-97-9 001] = 0.00 0.00f< 0.00 1< 0.01 (< 0.00
Acenaphthene 00083-32-9 < 000| <« 0.00| < 0.00]l< 0.00|< 0.00(< 0.00
Acenaphthylene 00208-96-8 0.04 0.03 0.01 0.02 0.04 0.02
Acetone B7-64-1 511 7.76 9.03 I 7.30 2.02 1.63
Acetonitrile 1722-09-4 < 025 « 017] < 0.12}« 0.18|< 0.25 |« 0.05
. Acetophenone 00098-86-2 Q.04 0.06 0.04 0.05 0.08 0.01
Acrolein 107-02-8 < 025 < 0.17| < 0.12i< 0.18(< 025/« 0.05
" Acrylonitrile 107-1341 < 025 < 0.17] < 0.12[i< 0.18l< 0.25(< 0.05
Altyi Chioride 107-05-1 < 02| < 017 < 0z 0.18|< 0.25|< 0.05
* Aniling 00062-53-3 0.43 0.33 0.13 0.29 0.43 0.14
-* a-Pinene 7785-70-8 1.55 T 'r] 0.52 1.55 0.73
Benzaldehyde 00100-52-7 < 0.01 007 < 0.00)< 0.03|< 0.07|< 0.03
Benzene 71-43-2 0.25 0.26 0.15} 0.22 0.26 0.05
Benzoic acid 00065-85-0 < 0.01 004 < 0.01jl< 0.02|< 0.04(< 0.01
© Benzonitrile 00100-47-0 < 000 < 0.00{ < 0.00l« 0.00|< 0.00(<« 0.00
Benzyl alcohol 00100-51-6 < 001 < 0.01 ¢.00 < 0.01)< 0.0%)< C.00
) Benzyl Chloride 100-44-7 < 0.00| < 000 « 0.00 l< 0.00}< 0.00(< .00
Biphenyl 00092-52-4 0.03 0.03 0.02" 0.02 .03 0.01
big(2-Ethyihexyl)phthalate 00117-81-7 < 006 < 0.03 0.01|“!< 0.03i< 0.068|< .02
Bromedichioromethane 75-27-4 < 0.12] « 009§ « 0.06l< 0.09i< 012}« 0.03
Bromeform 75-25-2 < 0121 « 0.09; <« 0.06|< 0.09 < 0.12|< 0.03
, Bremomethane 74-83-9 < 0.12| « 009 < 0.06< 0.091< 0.12]< 0.03
;‘.' Butane T T T 1 T
' Butylenzyiphthalate 00085-68-7 < 0.01 0.00 0.00(< 0.00|< 0.01|< o.ooH
> £13-C14 Branched Alkane T T T T T
Camphene 060079-92-5 < 001 < 0.01] < 0.00%< 0.01|< 0.01|< 0.00
Carbon Disulfige 75-15-0 4.49 287 2.18 3.18 4.49 0897
Carbon Tetrachloride 56-23-5 < 012} < 0.09| « 0.06 |< 0.09|< 0.12i< 0.03
Chiarobenzene 108-90-7 < 0.12]| < 008! « 0.06i< 0.08|< 0.121< 0.03
Chiorodibromoethene 124-48-1 < 0.12f « 0.09| < 0.06i< 0.08|< 012« 0.03
Chioroethane 75-00-3 < 012 « 0.08) « 0.06!< 0.09|< 0.12|< Q.03
Chiloroform £7-66-3 < 012 0.03i « 0.06 ;-: 007 (< 0.12}< 0.04
Chioromethane 74.87-3 < 0.12 0.05 0.03}< 0.07 < 0.12]< 0.04
cis-1,2-Dichloroehtene 156-59-2 < 012 < 0.09| < 0.06l< 0.09 |< 0.12i< 0.03
cis-1,3-Dichloropropene 10061-01-5 < 0.12( < 0.08| < 0.06 Ic 0.09{< 0.121< 0.03
Cumene 98-82-8 0.26 0,14 0.25_!; .21 0.26 ! 0.05
Cyckbytane 1.08 T | 0.36 1.08" .51
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TABLE 4 - 10G. TIRE PRESS ORGANIC COMPOUND SPECIATION FACTORS - HIGH PERFORMANCE

Type E Type G Type H High Performanca ________|
CAS Mean MAX STD
Compounds Numbers Yool Total: % ofTotall % ofTotal % ofTotall % of Totall % of Totat
Cyclohexanane 00108-94-1 on 0.23 0.3 0.21 0. 0.08
Cyclohexylamin 00108-91-8 < 0014 < 0.01] « 0.014< 0.01(< 0.01|< 0.00
" Decane 1.55 213 am 2.23 X)) 0.60
- Dibenzofuran 00132-64-9 0.00 .00 0.00 0.00 0.00 0.00
Dichiarodifiuoromethane 75-71-8 g.08 .09 0.07 0.08 0.08 0.0t
* Diethylphthalate 00084-66-2 .00 0.01 0.0 0.00 0.01 0.00
.* Dimethykeyclohexane T 3.19 3.0 2.07 3.18 1.46
' Dimethyiphthalate 00131-11-3 0.03 0.10 0.00 0.05 0.10 0.04
| Di-n-butylphthalate 00084-74-2 0.18 0.08 012 0.13 0.18 0.04
" Diphenytamine 00122-394 0.09 3.49 0.27 1.28 3.49 1.56
.* Dodecane T T T T T T
Epichiorohydrin 106-89-8 < 0.25| < 0.17] < 0.12[« 0.18(< 0.25|< 0.05
* Ethanol T T T T T T
. Ethybenzene 100414 7.43 3.19 6.77 5.80 7.43 1.86
Flupranthene 00206-44-0 0.1 0.01 0.00 0.01 0.01 0.00
Fluerene 00086-73-7 < 0.00; < 0.00{ < 0.00(< 0.00(< 0.00)< 0.00
° Heptane 6.19 9.57 6.77 7.51 8.57 1.48
" Hexachiorobutadiene 87-68-3 < 025 < 0,17} < 0.125< 018}« .25« 0.05
° Isobutanol T, T T T Ti T
“* Isopentane T T Ti T T T
. Isophorone 00078-59-1 004 < 0.02| < 0.02(< 0.03 (< 0.04 |< 0.01
" Isoprapyl Alcohol T T T T T T
m & p-Xylenes 1330-20-7 17.02 9.47 16.55 14,35 17.02 3.46
* Methyicyclohexane 4,64 7.45 6.02 B.04 7.45 1.14
'+ Methylene Chioride 79-09-2 2.79 0.48 0.90 1.39 279 1.00
* Mathyheptane 3.09 4.25 3.01 3.45 425 057
» Mathyhexane 6.19 8.51 ‘752 7.41 8.51 095
I* Mathyhexanone T T T T T T
"* Methyipentane T 213 1.50 1.21 213 0.8%
. Napnhthalene 00091-20-3 013 0.06 0.08 0.09 0.13 0.03
 n-Hexane 110-54-3 1.86 3.19 2.56 2.54 3.19 0.54
* Octane 6.19 7.45 5.27 6.30 7.45 0.89
o-Toluidine 00095-53-4 0.01 0.06 0.01f 0.03 .08 0.03
o-Xylene 95-47-6 5.57 2.55 3.61 3.9t 557 1.25
Phenanthrene 00085-01%-8 0.01 0.02 0.01 0.01 0.02 0.01
Phanol 00108-95-2 0.13 0.28 0.18 1‘ b.20 0.28 0.06
Phthalimide 00085-41-6 0.21 1.59 0.72 0.B4 1,59 0.57
" Propane 74-98-6 T T T T T T
Propytene Oxide 75-56-9 < 025| « 017] < 012« 0.18{< 0.25|< 0.05
Pyrene 00129-00-0 0.03 0.04 0.03 .03 0.04 0.01
Styrene 100-42-5 0.56 0.37 0.10 0.34 0.56 0.18
t-Butyl Methyl Ether 1634-04-4 < 0.25} < Q17| < 0124 0.18(< 0.25(« 0.05
Tetrachloroethene 127-18-4 0.05 0.04 0.04/ 0.04 0.05 0.00
Toluene 108-88-3 7.58 5.11 8.27 6.99 8.27 1.36
trans-1,2-Dichloroethene 156-60-5 < 0.12| < 009 < 0.061< 0.09 < 0.12(< 0.03
trans-1,2-Dichlorapropene 10061-02-6 < 012| < 0.09] <« 0.06(< 0.091< 0.12|< 0.03
Trichkoroethene 79-01-6 < 0.12] < 0.09; < 0.06|< 0.09< 0.12|< 0.03
Trichloroflusramethane 75-69-4 < 0.12] < 0.09 < 0.06)1« 0.09j< 0.12)< 0.03
Trichlorotriffuorogethane 76-13-1 < 012 < 0.09| < 0.06}:« 0.09 (< 0.12{< 0.03
" Undecane 1.55 213 226 1.98 226 0.34
Vinyl Chioride 75-1-4 012| < 0.09 < 0.06)< 0.09|< 0.123¢ 0.03
Vinyl Acetate 108-05-4 < 0.12] < 009 < 0.06< 0.09)< 0.12(« 0.03
Total 100 100 100
Total Detected {Ib/lb rubber) 1.60E-G4 2.02E-04 3.05E-04
.__Total with non-detects {Ib/Ib rubber) < 1.71E-04] « 211E-04| « 3.15E-04
4-87

Page 2 of 2




TABLE 4 - 10H. TIRE PRESS ORGANIC COMPOUND SPECIATION FACTORS - REPLACEMENT

Type B Type C Type | Replacement
CAS Mean MAX STD
Compounds Numbers % of Tota! % ofTotal % of Total: % of Totali % of Totall % of Total
+* {-Butanol 71-35.3 T 167 T 0.56 1.67 0.79
1-Dodecene 00112-41-4 < 013 0.02| < 0.04« 0.06i< 0.13(< .05
1.1-Dichloroethane 75-34-3 < Q.16 022! = 0.10)< 0.16|< 0.22|< 0.05
' 1,1-Dichloroethene 75-354 < 0.16 0.22| < 0.10||< 0.186 < 0.22(< 0.05
i; 1,3,1-Trichloroethane 71-55-6 < 0.16 0.16 0.07l« 0.13}< 0.16 )< 0.04
I 1,1,2-Trichloroethane 79-00-5 < 0.16 022 « 0.10(« 0.16|< 0.22 (< 0.05
1,1.2,2-Tetrachloroethane 79-34-5 < .16 0.22| « 0.10(< 0.16{< 0.22ic 0.05
; 1.2-Dibromo-3-Chloropropane 96-12-8 < 0.32 044 « 0.21f« 033« 0.44 < 0.10
- 1,2-Dibromoethane 106-93-4 < 0.16 022| « 0.10)< 0.16]< 0.22|< 0.05
1,2-Dichlorcbenzene 95-50-1 0.00 0.22| « 0.01)< 0.08|< 0.22(< 0.10
;. 1.2-dichloroethane 107-06-3 < 0.16 022 « 0.10)< 0.16 (< 0.22(< 0.05
. 1,2-Dichiorepropane 78-87-5 < 0.16 0.22| < 0.10< 0.16(< 0.22(< 0.05
1.2,4-Trichlorobenzene 00120-821 0.00 0.00| < 001 0.01|< 0.01|< 0.00
¢ 1,2,4-Trimethylbenzene 00095-63-6 0.1 0.07 0.09 0.09 0.11 0.01
' 1,3-Butadiene 106-95-0 < 0.32 0.44} < 0.21j< 0.33(< 0.44 [« 0.10
+ 1,3-Dichlorobenzene . 541.34.5 < 0.16 0.22| « 0.10fe 0.16(< 0.22 (< 0.05
' 14-Dichlorobenzene 00106-46-7 0.00 0.22 0.00 0.08 n.22 0.10
!' 1.4-Dicxane 123-9141 < 0.65 0.88| < 0.42(« 0.65(< 0.89|= 0.19
2-Butanone 78-93-3 0.28 0.43 0.40 0.37 0.43 0.07
. 2-Chioroacetophenone 01341-24-8 < 0.01 0.00]| < 0.00(< 0.01|«< 0.01 |« 0.01
' 2.Furaklehyde 00098-01-1 < 0.04 0.02 0.04 < 0.03|< 0.04 < 0.01
2-Hexanone 591.78-6 < 0.16 022| < 0.10(< 0.16 |« 0.22|< 0.05
2-Methylnaphthalene 00091-57-6 0.03 0.15 0.04 0.07 0.15 0.05
2-Methylphenol 00095-48-7 0.01 0.01| < 0.01]«< 0.01|< 0.01 (< 0.00
3-Methylstyrene 00100-80-1 0.01 0.00 o.M 0.01 0.01 0.00
' 3/4-Methyiphenol 0010B-39-4/00106-44-5 0.03 001 < 0.01 (< 0.01|«< 0.03|< 0.01
. 4-Chilorophenyl-phenylether 70005-72-3 T 0.00] < 0.01)< 0.00|< 0.01)= 090
' 4-Methyl-2-Pentanone 108-10-1 12.48 9.28 4.69‘ B.B1 12.48 3.20
4-Methyistyrene 00622-97-9 0.00 0.00 6.00] 0.00 0.00 0.00
Acenaphthene DC083-32-9 0.01 0.00} < ©.00 < 0.00|< 0.01 [« 0.00
Acenaphthyiene 00208-96-8 0.01 0.06 0.051 0.04 0.06 0.02
Acetone 67-64-1 4,12 340 4.04 3.85 4.12 0.32
' Acetonitrie 1722-094 < 0.32 044| < 0.21< 0.33}< 0.44 |« 0.10
: Acelophenone (0098-86-2 0.10 0.08 0.06 0.08 0.10 0.01
Acrolein 107-02-8 0.28 043 < 0.21f< 0.31{< 0.43 (< 0.09
Acrylonitrile 107-13-1 0.32 044} < 0.21f< 0.331c 0.44 < 0.10
 Aliyl Chioride 107-05-1 0.32 044 < 0.21)< 0.33{< 0.44 < 0.10
Aniling 00062-53-3 1.63 0.51 387 2.04 3.97 1.44
* a-Pinene 7785-70-8 4.05 6.57 T 3.54 6.57 2.70
Benzaldehyde 00100-52-7 0.05 0.09] < 0.01[< 0.05 < 0.09 < 0.03
Benzene 71-43-2 0.15 0.24 0.26)< 0.22 < 0.26 (< 0.05
Benzoic acid 00065-85-0 0.01 0.02 0.12{< 0.05 < 0.12|< 0.05
Benzonitrile 00100-47-0 0.01 0.00: < 0.00||« 0.01 < 0.01 < 0.00
Benzyl alcohol 00100-51-6 0.01 0.01] < 0.01f< 0.011{« 0.01|< 0.00
Benzyl Chioride 100-44-7 < 0.01 044 < 0.00< 015« 0.44 |< 0.21
Biphenyl 00092-52-4 0.04 004} < 0.00]< 0.03{< 0.04 |« 0.02
' bis(2-Ethylhexyphthalate 00117-81-7 t.02 D.12 0.02 .39 1.02 0.45
Bromodichioromethane 75-27-4 Q.16 022 < 0.101< 0.16(< 0.22)< 0.05
Bromegiom 75-25-2 0.16 022 < 0100« 016« 0.221< 0.05
Bromomethane 74-83-9 0.16 022 < 0.10|< 016 |< 0.22i< 0.05
° Butane 1.10 T T c.37 1.10 0.52
Butybenzyiphthalate 00085-68-7 T 0.01] < 0.01)< .00« 0.01]< 0.00
* C13-C14 Branched Alkane 1.80 2.06 T 1.29 2.06 0.92
i Camphene 00079-92-5 < 0.03 0.01 069« 0.24|< 069 |< 0.3
! Carpon Disulfide 75-15-0 5.74 3.10 1,09 3.31 574 1.90
Carbon Tetrachioride 56-23-5 < 0.16 0.22] < 0.10f< 0.16 < 0.22)< 0.05
- Chiorobenzene 108-90-7 < 0.16 022} < 0.10f< 0.16 < 022« 0.05
' Chiorodibromoethene 124.48-1 < 0.16 022 < 0.10|;< 0.16|< 0.22i< 0.05
Chloroethane 75-00-3 < 0.16 022 < 0.10)< 0.16 < 022 < 0.05
Chloroform 67-66-3 < 0.18 0.22) < 0.10]/< 0.16 < 0221« 0.05
Chloromethane 74-87-3 < 0.16 .07 0.041< 0.09< 0.16 < 0.05
, cis-1,2-Dichloraehtens 156-59-2 < 0.16 022 < 0.10)/< 0.16|< 0.22|< 0.05
cis+1,3-Dichloropropene 10061-01-5 < 0.16 . 0.22] < .10« 0.16|< 022« 0.05
Cumene 98-82-8 0.21 0.44 o1y 0.26 0.44 0.14
* Cyclobutane 1.51 3.59 7). 1.70 3.59 1.47
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TABLE 4 - 10H. TIRE PRESS ORGANIC COMPOUND SPECIATION FACTORS - REPLACEMENT

TypeB | Type C Type | Replacement
CAS Mean MAX
Comgounds Numbers % of Total % of Total! % of Total, % of Total: % of Total
Cyclohexanone 00108-94-1 5.15 0.62 1.49 242 5.15
Cyclohexytamine 00108-91-8 < 0.04( « 001]| < 001« 0.02{< 0.04
* Decane T T 260 0.87 260
. Dibenzofuran 00132-64-9 0.01 o0 0.00 0.0 0.01
Dichleroditivoromethane 75-71-8 < 0.16 0.19] < 0.10]< 0.15|< R 1]
. Diethylphthalate 00084-66-2 0.02 .01 0.00 0.0 0.02
* Dimethyicyclohexane T T 260 0.87 260
! Dimethyiphthalate 00131-11-3 o.02 0.02 " 00t 0.01 .02
Di-n-butyiphthalate 00084-74-2 0.41 0.56 0.05 0.34 0.56
Diphenylamine 00122-39-¢ 115 0.15 0.06 0.45 1.15
:* Dodecane 4.05 5.56 T] 3.20 5.56
» Epichlorohydrin 106-89-8 < 0.32 0.44| < 0.214< 0.33}< 0.44
1" Ethanol 2024 T Ti 6.75 20,24
Ethylbenzene 100-41-4 1.87 0.91 3.78 © 219 3.78
Fiuoranthene 00206-44-0 0.00 0.01 0.01 0.01 0.1
Fluorene X . 00086-73-7 002 < 0.00 0.01f< 0.01|< 0.02
° Heptane 295 1.68 7.81 4.15 7.81
, Hexachiorobutadiene 87-68-3 < 032 044 < 0.21|[< 0.33|< 0.44
;" Isobutanol T T T T T 1
:* Isopentane T T 7] T T T
Isophorone 00078-59-1 < 0.00 002 « 0.00}« 0.01< 0.02|< oo,
* Isppropyt Alcohal T T T T T T
m & p-Xylenes 1330-20-7 677 502 11.46 1.75 11.46 272
* Methyicyclahexane 202 1.29 .51 3.27 6.51 M
Methylene Chloride 79-09-2 0.60 1.79 1.95 1.45 1.95 0.61
I* Methylheptane T T 3.91 1.30 391 1.84
i Methythexane 1.30 1.14 651 298 6.51 250
™ Methyhexanone T| 23.24 8,12 10.79 23.24 9.56
" Methylpentane T T T T T T
7 Naphthalene 00091-20-3 0.05 013 0.08 0.08 0.13 003
-~ n-Hexane 110-54-3 0.70 0.24 1.82 0.92 1.82 0.66
" Octane T 1.37 6.51 263 6.51 2.80
. o-Toluiding 00095-53-4 0.18 001; < 0.01f< 0.07|< 0.18(< 008
" o-Xylene 95-47-6 1.37 1.08 3.13 1.86 3.13 090
Phenanthrene 00085-01-8 o0 0.04 0.02 0.03 0.04 0.01
Phenol 00108-95-2 0.32 0.20 0.23 0.25 0.32 0.05
Phthalimide 000B5-41-6 Q.38 1.89 1.67 1.3 1.89 0.67
=* Propane ' 74-58-6 T 0.98 T 0.33 0.98 0.45
, Propylene Oxide 75-56-9 < 032 1.99| < 0.21]< 0.84|< 1.88}< 0.81
. Pyrene 00129-00-0 0.03 ©.08 0.03 0.05 0.08 Q.02
Styrane 100-42-5 Q.20 Q.33 043 0.32 0.43 000
. t-Butyl Methyl Ether 1634-04-4 < 0.32 044] « 0.21}e 0.331< 0.44 1< 0.10)
Tetrachloroethene 127-18-4 < 0.16 0.22| < 010« 0.1ei< 0.22l< 0.05
Toluene | 108-88-3 468 2.60 5.60 4,29 5.60} 1.26
trans-1,2-Dichloroathene . 156-60-5 < 0.16 0.22] < 0.10|< 0.16|< 0.22!< 0.05
trans-1,2-Dichloropropene 10061-02-6 < 016 0.22] < 0.10|<« 0.16|< 0.22|< 0.05
. Trichlorogthene 79-01-6 < 016 0.22 0.06< <R L1 0.22)< 0.07
! Trichiorotiuoromethane 75-69-4 < 0.16 0.22| < 0.10}< 0.18|< 0.22]< 0.05
Trichiorotrifluoroethane 76-13-1 < 016 0.22| < 0.10|f< 0.16 < 0.22|«< 0.05
* Undecane 2.02 2.78 1.30 2.04 2.78 0.60
Virwyl Chloride : 75-14 < 0.16 022| < 0.190]< 0.16|< 0.22 |« 0.05
Vinyl Acetate 108-05-4 < 0.16 0.22] < 0.10]< Q.161« 0.22 < 0.05
Total 100 100 100
Total Detected (IbAb rubber) 1.43E-04 1.12E-04 1.B0E-04

157E-04| < 112E-04] ¢ 1.91E-04

A

Total with non-detects (Ibb rubber)
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TABLE 4 - 10J. TIRE PRESS AMINE SPECIATION FACTORS - OEM

OEM
Type A Type D Type F Mean MAX STD
% of Total % of Total % of Total % of Total % of Total % of Total

. Trimethylamine 220 < 66.67| < 88.98 52.62 88.98 36.80

Dimethylamine 97.80 33.33 11.02 47.38 97.80 36.80
|
¢ Total 100.00 100.00 100.00
; Total Detected (Ib/ib rubber) 3.56E-07 9.21E-09 2.12E-09
ij Total with non-detects{lb/lb rubber)| < - 6.50E-07| < 1.01E-07| « 8.77E-08
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TABLE 4 - 10K. TIRE PRESS AMINE SPECIATION FACTORS - HIGH PERFORMANCE

High Performance

i Type E Type G Type H Mean MAX STD
% of Total % of Total % of Total % of Total | % of Total | % of Total
|
i Trimethylamine < 86.96| < 50.00| < 69.93 68.96 86.96 15.10
. Dimethylamine 13.04] < 50.00 30.07|. 31.04 50.00 15.10
|
. Total 100.00 100.00 100.00
f‘ Total Detected (Ib/lb rubber) 4.74E-09 0.00E+00 7.93E-09
' Total with non-detects(lb/lb rubber) | < 1.63E-07! « 1.44E-07| < 1.00E-07
L
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TABLE 4 - 10L. TIRE PRESS AMINE SPECIATION FACTORS - REPLACEMENT

. Replacement

i Type B Type C Type | Mean MAX STD
: % of Total % of Total % of Total % of Total % of Total % of Total
. Trimethylamine < 50.00| < 50.00| < 79.28 59.76 79.28 13.80

Dimethylamine < 50.00| < 50.00 20.72 40.24 50.00 13.80

. Total 100.00 100.00 100.00
| Total Detected (Ib/ib rubber) 0.00E+00 0.00E+00 3.92E-09
.. Total with non-detects(lbAb rubber) | < < 1.25E-07| < 2.18E-07| < 7.B9E-08
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. TABLE 4- 10N. TIRE PRESS SULFUR SPECIATION FACTORS - OEM

OEM

i CAS Type A Type D Type F Mean MAX STD
I Numbers % of Totall % of Total| % of Total| % of Total |% of Total| % of Total
|
‘Carbony! Sulfide 463-58-1 3.65¢ 380k . 414l < 386|< 4.14|< 0.20
iMethyl Mercaptan 74-93-1 < 0.70k 3.06& 331 < 236|< 331)< 1.18
|Ethyl Mercaptan 75-08-1 < 0.89¢ 3.88k 414 <« 297|< 4.14}< 1.48
Dimethyl Sulfide 75-18-3 < 0.89¢ 3.88k 414 < 297/ < 4.14|< 1.48
iCarbon Disulfide 75-15-0 76.70 10.28 3.77 30.25 76.70 32.95
isopropyl Mercaptan 75-33-2 < 1.06 ¢ 465k 517| < 363|< 65.17|< 183
itert-Butyl Mercaptan 75-66-1 < 1.33¢ 582« 600 <« 43B|< 6.00 < 2.16
'n-Propyl Mercaptan 107-03-9 < 1.06k 4.65¢ A7) < 363|< 517« 1.83
iEthyl Methyl Sulfide 624-89-5 < 1.06& 4.65% 517 <« 363i< 5.17|< 1.83
“Thiophene 110-02-1 < 1.24¢ 5.43k 579 < 415/« 579|< 2.07
iﬁlsobutyi Mercaptan 513-44-0 < 1.33k 582k 600 <« 438/« 6.00< 2.16
‘;Diethyl Suifide 352-93-2 < 1.33% 5.82¢ 600 < 438|< 6.00|< 2.16
in-Butyl Mercaptan 109-79-5 < 1.33¢ 5.82¢ 600 < 438/< 6.00< 2.16
iDimethyl Disulfide 624-92-0 < 0.68k 2.99k 310 <« 226/< 3.10]< 1.11
.3-Methylthiophene 616-44-4 < 142k 6.20% 862 « 475/« 6.62|< 236
liTetrahydrothiophene 110-01-0 < t.24¢ 543k 6.00f < 4.22| < 6.00| < 212
igz-Etnynniophene 872-55-9 < 160r - 6.98k 766] < 541]< 7.66|< 2.71
i2,5-Dimethylthiophene 638-02-8 < 160k 6.98k 786 < 541{< 766|< 2.71

(. E‘EDiethyl Disulfide 110-81-6 < 0.89k 3.88¢ 414 <« 297 < 414 < 1.48
I I
Total 100.00 100.00 100.00!
@iTota! Detected (Ib/lb rubber) 2.39E-05| 6.95E-07| 4.09E-07
iTotat with non-detects (Ib/Ib rubber) < 298E-05k 6.76E-06: 1.09E-05

]
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TABLE 4 -100. TIRE PRESS SULFUR SPECIATION FACTORS - HIGH PERFORMANCE

HIGH PERFORMANCE

y CAS Type E Type G Type H Mean MAX STD

’ Numbers % of Total] % of Total! % of Totall| % of Total |% of Total| % of Total
“Carbonyl Sulfide 463-58-1 < 2.15¢ 215 273)| <« 234 <« 2.73| < 0.28
‘Methy! Mercaptan 74-93-1 3 1.73 173 219 < 188|< 219|< 021
“Ethyl Mercaptan 75-08-1 23 219k 2,19z 273 < 237« 273|< 0.26
iDimethyl Sulfide 75-18-3 « 2.19¢ 2.19¢ 273} « 2.37| < 273 < 0.26
?jCarbon Disulfide 75-15-0 43.30 4930 36.48 4502 49.30 6.05
ézlsopropyl Mercaptan 75-33-2 £ 2.63¢ 263 342 « 289« 342|< 0.37
tert-Butyl Mercaptan 75-66-1 k 329k 3.29k 396 = 351|< 396(< 032
in-Propyl Mercaptan 107-03-9 & 263k 2.63k 342 < 289|< 342|< 0.37
|Ethy Methyl Sulfide 624-89-5 & 2.63F 2.63f 342 < 289|< 342|< 037
{"Thiophene 110-02-1 3 3.07x 307k 3831 <« 3.32| < 3.83: < 0.36
iisobutyt Mercaptan 513-44-0 £ 3.29k 3.20k 396 < 351j< 396 < 0.32
l;Diethyl Sulfide 352-93-2 < 3.29¢ 3.29x 396 <« 351|< 396|<«< 0.32
in-Butyl Mercaptan 109-79-5 < 3.29k 320k 396 < 351|< 3.96|< 0.32
i!DimethyI Disuifide 624-92-0 < 169 1.69= 2.05| < 181 <« 205| < 0.17
13-Methyithiophene 616-44-4 L 351k 351k 437 < 379)< 437|< 0.41
;iTerrahydrorhiophene 110-01-0 % 3.07k 3.07k 396 < 337|< 3.98|< 0.42
2-Ethyithiophene 872-55-9 3 3.94«¢ 3.84¢ 505 < 431!« 505|«< 0.52
:2,5-Dimethylthiophene 638-02-8 & 3.94% 3.94k 505| < 4311< 605|< 0.52
}fDiethy! Disulfide 110-81-6 ® 2.19¢ 219k 273| < 237| <« 273/ < 0.26
| Total 100.00 100.00 100.00

“Total Detected (I6/lb rubber) 5.97E-06| 5.06E-06| 6.32E-06

"Tatal with non-detects (Ib/lb rubber) « 1.21E-05x 1.03E-05x 1.73E-05
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TABLE 4 -10P. TIRE PRESS SULFUR SPECIATION FACTORS - REPLACEMENT

. I REPLACEMENT

‘ CAS Type B Type C Type | Mean MAX STD
Numbers % of Total! % of Total! % of Total % of Total |% of Total! % of Total

ilCarbonyt Sulfide 463-58-1 L 257k 349¢ 338 « 315/« 349|< 0.41
[Methyt Mercaptan 74-93-1 I 2.07% 2.80¢ L2728 « 253« 280|< 0.33
'Ethyl Mercaptan 75-08-1 2.59¢ 3.51¢ 3451 < 318l< 351|«< 0.42
iDimethyl Sulfide 75-18-3 2.59¢ 3.51¢ 3451 < 31B{< 351|«< 0.42
! Carbon Disulfide 75-15-0 30.80 18.46 20.21 26.15 39.80 9.67
ilsopropyl Mercaptan 75-33-2 3.19k 4.34¢ 414 < 389 < 434|< 0.50
itert—ButyI Mercaptan 75-66-1 381k 5.14¢ 517 < 471 < 517|< 0.63
n-Propyl Mercaptan 107-03-9 3.19¢ 434k 414 < 389 < 434|«< 0.50
Ethyl Methyl Sulfide 624-89-5 3.19¢ 4.34¢ 414 < 389 <« 434|< 0.50
i Thiophene 110-02-1 % 363k 492 483 < 446/< 492|< 059
}’Isobutyl Mercaptan 513-44-0 3.81¢ 5.14¢ 517|| <« 471]l< 547|<« .63
iDiethyt Sulfide 352-93-2 381k 514«¢ 517 <« 471|< 5147|« 0.63
‘n-Butyl Mercaptan 109-79-5 381k 514¢ 517 < 471|< 5.17| <« 0.63
iiDimethyI Disulfide 624-92-0 3 1.96¢ 2.65¢ 266 < 242|< 266|< 0.32
!S-Methylthiophene 616-44-4 : 415«% 5.62¢ 55821 <« 5.10| < 562 < 0.67
[Tetrahydrothiophene 110-01-0 € 371¢ 5.05¢ 483| < 453|< 505/« 0.58
l2-Ethylthiophene 872-55-9 3 475¢ 6.45¢ 621 <« 580|< 6.45| < 0.75
12,5-Dimethyithiophene €38-02-8 X 475k 6.45¢ 6.21] < 5.80| < 645 < 0.75

. iDiethyl Disulfide 110-81-6 « 259¢ 3.51¢ 345 < 318/ < 351« 0.42
y
Total 100.00 100.00 100.00
!
»Total Detected (ib/ib rubber) 7.10E-06¢ 2.61E-06: 1.45E-08
“Total with non-detects (Ib/lb rubber) « 178E-05k 141E-05k 7.19E-06
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TABLE 4-10r
EMISSIONS COMPARISON - TIRE PRESS FIELD vs LAB CUT DATA

(kb rubber
Organic Sulfur Compounds Organic Compounds Total
DATA SOURCE Carbonyl Sulfide | Carbon Disulfide Methanol Ethanot Organics
LTire Press No. 1 6.69E-07 8.56E-05 2.03E-05 2.75E-05 1.34E-04
Lab Cut No. 1A 3.00E-05 3.00E-05 2.64E-05 4.14E-05 1.28E-04
giTire Press No. 2 5.17E-07 1.16E-04 3.79E-05 2.66E-05 1.81E-04
E' Lab Cut No. 2A 2.20E-05 2.20E-05 3.26E-05 6.56E-05 1.42E-04
EgTire Press No. 3 4.62E-07 4.53E-05 3.94E-05 2.75E-05 1.13E-04
g Lab Cut No. 3A 6.66E-05 6.66E-05 4.78E-05 "4.94E-05 2.30E-04
. Lab Cut No. 3B 2.92E-05 2.92E-05 5.77E-05 1.00E-04 2.16E-04
1 Lab Cut No. 3C 2.10E-05 2.10E-05 7.70E-05 8.74E-05 2.06E-04
Lab Cut No. 3D 1.09E-04 1.09E-04 8.91E-05 1.45E-04 4 53E-04
Lab Cut No. 3E 7.72E-05 7.72E-05 1.27E-04 2.41E-04 5.23E-04
Lab Cut No. 3F 7.48E-05 7.48E-05 5.83E-05 9.36E-05 3.02E-04
“Tire Press No. 5 1.38E-07 2.25E-05 1.45E-05 ND 3.71E-05
;. Lab Cut No. 5A 5.93E-05 5.93E-05 4.32E-05 4.09E-05 2.03E-04
i' Lab Cut No. 5B 5.2BE-05 5.28E-05 1.13E-05 5.72E-05 1.74E-04
iTire Press No. 6 2.36E-07 3.87E-05 8.01E-06 ND 4 69E-05
| Lab Cut No. BA 2.26E-05 2.26E-05 3.01E-05 5.38E-05 1.29E-04
Lab Cut No. 6B 4 15E-05 4.15E-05 3.86E-05 3.21E-05 1.54E-04
Lab Cut No. 6C ND ND ND 7.09E-06 7.09E-06
Lab Cut No. 8D 1.20E-05 1.20E-05 6.46E-06 1.20E-05 4.25E-05
"Tire F’fess No. 7 | 1.02E-07 3.29E-05 1.64E-06 3.29E-05 6.76E-05
* Lab Cut No. 7A 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
. Lab Cut No. 7B 5.55E-06 5.55E-06 1.57E-06 4.15E-05 5.41E-05
i Lab Cut No. 7C 4.78E-06 4.78E-06 3.33E-06 561E-05 6.90E-05
Tire Press No. 8 1.89E-07 6.02E-05 1.15E-05 ND 7.19E-05
Lab Cut No. BA 1.22E-05 1.22E-05 4.33E-05 1.38E-04 2.05E-04
Lab Cut No. 8B 1.02E-04 1.02E-04 5.78E-05 8.95E-05 3.51E-04
Lab Cut No. 8C 4.15E-05 4.15E-05 4.27E-05 4 22E-05 1.68E-04
: Lab Cut No. 8D 6.82E-05 6.82E-05 6.71E-05 3.46E-05 2.38E-04
Tire Press No. 9 1.23E-07 6.97E-05 1.09E-05 ND 8.08E-05
Lab Cut No. 9A 4.58E-05 4.58E-05 3.77E-05 5.40E-05 1.83E-04
Lab Cut No. 9B 1.45E-05 1.45E-05 5.66E-05 1.92E-04 2.78E-04
Lab Cut No. 9C . 717E-06 7.17E-08 2.05E-05 6.75E-05 1.02E-04
Tire Press No. 10 2.21E-07 2.81E-05 9.12E-06 ND 3.74E-05
Lab Cut No. 10A 1.47E-04 1.47E-04 1.13E-04 9.99E-05 5.06E-04
Lab Cut No. 10B 3.03E-05 3.03E-05 2.49E-05 2.85E-05 L 1.14E-04
Lab Cut No. 10C 5.62E-05 5.62E-05 4.36E-05 6.63E-05 2.22E-04

ND = Not detected. Detection limits cannot be determined with the FTIR analyzer as it is calibrated to zero.
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Table 4-11b. Warmup Mill Organic Compound Speciation Factors

Warmup [ Warmup | Warmup; Warmup| Warmup | Warmup | Warmup
CAS Mill 2 Mili 2 Milt 2 MiH 1 Mill 1&2 | Mill 1&2 | Mill 1&2
. Compound Number Cmpd.2] Cmpd. 3} Cmpd.4| Cmpad 12 Average | Maximum | Std. Dev.
. i Soof Total | %ofTotal | FoofTotal | % of Total | %ol Total [% of Total |% of Tow
!31-Heptene 592-76-7 0.22|< 0.02 0.06 0.50< 0.30 0.50 0.20
"1-Pentene 109-67-1 < 0.06 |< 0.02 0.38 0.14 < 0.15 0.16 0.0%
1.2,4-Trimethylbenzene 95-63-6 0.03 0.62 0.04 0.08< 015 0.23 0.08
+1,3,5-Trimethylbenzene 108-67-8 0.77 |« 0.11 027k 0.08 < 0.23 0.38 0.15
§§1.4-Diemy1benzene +n-Butylbenzene | 105-05-5/104-51-8 |« 0.30 [< 0.11]< 0.09 0.86< 0.51 0.86 0.35
fe-Butanone 00078-93-3 2.3 017 0.80 0.79]< £.94 130 0.16
[2-Furaldehyde 98-01-1 0.05 0.10< 002 000f< 003 0.06 0.03
jz-Methyi-z-butene 513-35-9 < 0.06 |< 0.02 026 0.01 j< 0.06 0.11 0.05
I2-Methytheptane 592-27-8 0.16 0.06 0.04 < 0.01f< 0.05 0.09 0.04
f2-Methythexane 591-76-4 0.08 < 0.02 0.06 1.87|< 0.96 1.87 0.0
i2-Methylnaphthalene 91-57-6 0.12 1.03 0.13 0.02 022 0.42 0.20
?-Methylpentane 107-83-5 0.94 0.16 0.25 « 0.01 (< 0.23 0.45 . 0.22
!|2-Methy|phenol 95-48-7 006 < 0.043< 0.0 0001« 0.02 0.04 Q.02
{2,2-Dimethylbutane 75-83-2 0.22 |« 002}« 0.02x 0.014« 0.05 0.09 0.04
;;2.3-Dimelhylpentane 565-58-3 < 0.06 |< 0.02 < 0.02 0.56« 0.30 0.56 0.26
if2,4-Dimeth)dhexane £589-43-5 0.06i« 0.02 0.07 0.30)< 0.18 0.30 .12
i2,4-Dimethyiphenol 105-67-9 0.11< 0.04 0.35 0.01 < 0.09 0.17 0.08
::S-Methylhexane 589-34-4 0.17 |< 0.02 0.06 2.681< 1.38 2.68 1.30
[3-Methylpentane 96-14-0 0.86 0.10 0.19 0.07 0.23 0.38 0.15
{iBld-MethyIpheno] 108-39-4/106-44-5 0.161< 0.04 002x 0.000< 0.04 Q.07 0.04
"4-Aminobiphenyl 82-67-1 < 0.01 < 0.01|< 0.00 0.01]< 0.01 0.0 0.00
'4-Chloroaniline 106-47-8 < 0.01 0.67 0.11 0.00(<« 0.13 0.26 0.13
|f4-Ch[orostyrene 1073-67-2 < 0.0 < 0.03 <« 0.01 0.00(< 0.01 0.02 0.0
4-Methyi-1-pentene 691-37-2 < 0.06 0.07 010K 0.01 1< 0.04 0.08 0.03
F;-d-MethyI-2-Pemanone 00108-10-1 0.45 2.60 17.94 < 0.39}< 3.69 7.00 3.30
Iacenaphthylene 208-96-8 0.12 012 0.10k 0.00i< 0.06 0.11 0.06
lacetone 00067-64-1 39.87 0.80 3.10 0.42 7.51 14.59 7.08
I‘Acetophenone 98-86-2 < 0.01 0.84 0.08 0.03[< 0.13 0.24 0.10
tAcetylene 74-86-2 0.2 010 0.31 0.08 0.26 044 0.18
éfAcronnitriIe 00107-13-1 0.37 |< 0.32]< 0.26 0.79 < 0.55 0.79 0.23
lAniling 62-53-3 0.22 1212 6.84 0.03[< 3.21 6.39 318
iBenzaldehyde 100-52-7 0.07 |« 0.05 < 0.01 001« 0.03 0.04 .02
iBenzene 71-43-2 017 0.04 0.1 0.05 0.08 on 0.03
iBenzoic acid £5-85-0 1.36 1.41 1.42 D.26 0.83 1.40 0.57
Benzonitrile 100-47-0 < 0.01 0.03 )< 0.01 = 0.00 < 0.01 0.01 0.01
EiBenzyi alcohol 100-51-6 < 0.02(< 0.06 0.02 « 0.01)< 0.02 0.04 0.01
'Biphenyl 92-524 0.10 0.08 0.08 0.0 0.05 .08 0.04
ibis{2-Ethylhexyt)phthalate 117-81-7 0.09 1.97 0.21 0.16 0.46 0.76 0.30
b-Pinene 18172-67-3 032« 0.11|< 009k 0.15]< 0,16 017 0.04
Butylbenzylphthalate 85-68-7 0.00 0.00 0.00 0.01 0.00 0.01 0.00
C11-C12 Branched Alkane 13.29 0.7 4.24 8.74 7.41 8.74 1.33
{COH12 Alkyl Substituted Benzene 0.00 C.00 0.82 0.7% 0.51 0.75 0.24
“Camphene 79-92-5 < 0.02 < 0.05|< 0.01 0.01 < 0.02 0.03 0.01
-Carbon Disulfide 00075-15-0 1.70 0.22 0.49 21.13 10.97 2113 1016
_Chtoro-4-(1-Chioroethenyl)Cyclohexene 0.00 0.00 0.00 3.78 3.78 3.78 NA
Chioro-5-(1-Chloroethenyl}Cyclohexene 0.00 0.00 0.00 3.33 333 333 NA
icis—Z-Pentene 627-20-3 039 0.15 0.07 0.47 0.33 0.47 0.13
iCumene 98-82-8 < 0.01 0.03 0.00 0.00jl< 0.01 0.01 0.01
\Cyclobutane 0.00 0.00 0.65 0.00 0.22 0.22] Na
'Cyclohexane 110-82-7 1.30|< 0.02 0.07 0.02|< 0.24 0.47 0.22
Cyclohexanone 108-94-1 0.09 2.1 0.07 0.03 0.39 0.75 0.36
-Cyclohexylamine 108-91-8 < 0.01 40.11 46.80 0.01]< 14.49 28.98 14.48
Cyclopentane + 2.3-Dimethylbutane 287-92-3/79-29-8 0.21 0.06 0.09 « 0.01}< 0.07 012 0.05
'Cyclopeniene 142-29-0 042« 0.02 (< 0.02 0.01j< 0.08 0.15 0.07
. pecane 532 0.00 0.49 0.00 1.93 1.93 NA
-Dibenzoturan 132-64-9 ] 0.05|< 0.01 0.02 0.00|< 0.02 0.03 0.01
4-103
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Table 4-11b. Warmup Mill Organic Compound Speciation Factors

Warmup | Warmup | Warmup | Warmup | Warmup | Warmup | Warmup
CAS Mill 2 Mill 2 Mill 2 Milt 1 Mill 1&2 | Mill 1&2 | Mill 1&2
Compound Number Cmpd. 2! Cmpd.3' Cmpd.4| Cmpd 12| Average | Maximum | Std. Dev.
% ofTotal | %o ofTotal t % ofTotal | %ofTotal | % of Total [% of Total  |% of Totsl
;.Diethylphtha!ate B4-66-2 0.00 0.02 Q.00 0.01 < 0.01 0.01 0.00
{Dimethylpentane 0.00 0.00 0.00 0.55 0.55 0.55 NA
iDimethylphthalate 131-11-3 < 0.01 0.16l< 0.00 k 0.00|< 0.03 0.06 0.03
[Di-n-butyiphthalate 84-74-2 0.01 0.3 0.33 0.03 0.12 0.22 010
iDi-n-octylphthalate 117-84-0 < 0.00|< 0.00|< .00 0.00 %< 0.00 0.00 0.00
|Diphenytamine 122-39-4 0.03 0.70 0.17 0.07 0.19 0.30 0.11
id-Limonene 5989-27-5 < 030« 0.11 < 0.09 0.59¢< 0.38 0.59 0.21
!Ethane 74-84-0 0.22 C.06 0.11 073 043 0.73 0.30
iiEthyl Acetate 0.00 0.00 0.00 14.21 14.21 14.21% NA
iEthylbenzene 100-41-4 032«  0.02 0.15 003« 010 0.17 0.07
?iElherne 74-85-1 < 0.06 (<« 0.02 0.04 0.19f< 012 0.19 0.07
[Fluoranthene 206-44-0 < 0.00 0.01 0.00 0.00f< 0.00 0.0 0.00
iFluorene 86-73-7 0.01 0.08 0.03 0.01 0.02 0.04 0.02
iHeptane ‘ 0.00 0.00 0.00 517 5.17 517) NA
Hisobutane 75-2B-5 < 0.06 0.06 0.10 0.06 [« 0.07 0.07 0.01
llsobutylene + 1-Butene 115-11-7/106-98-9 1.16 0.20 072 .40 0.55 0.69 0.15
iIsooctane 540-84-1 < 0.06 0.07 0.07 0.16 < an - 016 0.04
!!Isopentane 78-78-4 < 0.06 0.42 1.57 0.35< 0.52 0.68 0.7
klsophorone 78-59-1 0.02 25.53 0.60K 0.00 |« 4.36 8.72 4.36
!;Isopropyi Alcohol 0.00 0.00 1.63 0.00 0.54 0.54 NA
IMethyicyciohexane 108-87-2 0.68 0.12 0.48 0.00 0.42 042| NA
Methylcyclopentane 96-37-7 0.71 0.10 0.14 0.05 0.18 0.32 013
‘Methylene Chioride 00075-09-2 2.92 0.94 1.34 5.29 3.51 5.29 1.78
EEMethylhexane 0.00 0.00 0.00 9.09 9.08 9.09 NA
[Methylpentane 4.25 0.00 0.85 0.00 1.63 1.63 NA
im-Ethyltoluene ' 620-14-4 0.47 < 002« 0.02k 0.0 f< 0.08 017 0.08
lim-Xylene + p-Xylene 108-38-3/106-42-3 1.76 0.08 0.50 0.14 0.46 0.78 0.32
iENaphlhaIene 91-20-3 0.37 0.85 0.33 0.03 027 0.52 024
|}n—Bulane 106-97-8 0.26 0.21 0.18 013 0.17 0.21 0.04
:in-Decane 124-18-5 1.46 0.12 014 0.16 0.37 0.58 0.21
‘n-Heptane 142-82-5 o 0.06 0.11 245 1.32 2.45 1.13
in-Hexane 110-54-3 2.66 0.28 0.49 245 1.70 2.45 0.76
wn-Nonane 111-84-2 0.72 1< 0.02 0.04 < 0.01 < 0.14 0.26 0.13
in-Pentane 109-66-0 0.30 0.08 0.09 0.03 0.09 0.15 0.06
io-Ethyttoluene 611-14-3 0.44 |« 011 < 0.09« 0.37|< 0.29 0.37 0.08
{o-Xylene 95-47-6 1.00|< 0.02 0.27 ¢ 0.02)< 0.23 0.43 0.20
lp-Cymene 99-87-6 < 0.301< 0.1 0.00< 0.06f< 011 0.47 0.05
i}p—Ethytloluene 622-96-8 < 0.06 |< 0.02 < 0.02 = 0.05)< 0.04 0.05 0.01
;‘_Phenanlhrene 85-01-8 0.01 0.09 0.02 Q.02 0.03 0.04 0.
;[Phenol 108-95-2 013« 0.03 < 0.01 0.08|l« 0.07 0.08 0.01
;IPropane 74-98-6 0.31 0.27 0.13 2.21 .22 2.21 0.99
|iProperne 115-07-1 < 0.06 |« 0.02|< 0.02 0.04 < 0.04 0.04 0.00
iPyrens 129-00-0 0.00 0.03 0.01 0.01 0.01 0.01 0.00
iStyrene 100-42-5 0.45 (< 0.02 [« 0.02 0.01 [« 0.08 0.16 0.08
“Tetrachloroethene 00127-18-4 0.24 (< 0.16 |« 0.13 < 0.39)« 0.29 0.39 0.11
Toluene 108-88-3 0.95 0.84 0.38 5.20 2.96 5.20 224
‘trans-2-Hexene 4050-45-7 0.16 < 0.02 |< 002 = 0.01]< 0.04 0.07 0.03
“Trichlorofluoromethane - 00075-69-4 0.66 o1 0.26 < 0.39]< 0.37 0.38 0.02
«\ndecane 2.66 0.00 0.65 0.00 1.10 1.10 NA
b
iTotal 100.00 100.00 100.00 100.00
“Tota! Ibflh rubber detected 3.41E-05; 4.31E-05{ 5.03E-05| 9.34E-07
Total Ibb rubber with non-detects < 3.47E-05!< 4.39E-05)< 5.08E-051< 8.61E-Q7

4-104

Page 2 of 2

. * Percent Values in this table are expressed as % of [b/b-rubber including detection limits for undetected compounds.
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TABLE 4-12b
Calender Organic Compound Speciation Factors

‘ Poliutant Poilutant Standard
‘Organic CAS Calender 1 Calender 2 Mean Maximum Deviation
{Compound Number %of TOT %of TOT % of TOT % of TOT % of TOT
eptene 582-76-7 0122 1.02¢ 057 1.187 0.442
i1-Hexene 592-41-6 < ooos < oms  [o oo < oo < 0006
i1-Penteng 109-67-1 < 0115 < DO1S < 0.065 < 0.206 < 0.063
*1,1,1-Trichloroethane 71-55-6 < 0513 < 0066 < 0.260 < 0.642 < 0227
{1.2-Dichloroethane 107-06-2 < 0513 < Q.62 < 0.337 < 0.642 < 0222
[1.2.4-Trimethylbenzene 95-83-6 0.078 0.572 0325 0.701 0.249
i ,3,5-Trimethylbenzene 108-67-8 < D04 < 0302 < 0158 < 0.381 < 0.138
i1,4-Dichlorobenzene 106-46-7 < 0513 < 0.082 < 0288 < 0.642 < 0225
5,1 4-Digthylbenzene + n-Butylbenzene 105-05-5/104-51-8 < 0514 < 0123 < 0318 < 1.510 < 0426
I1,5-Cyclooctadiene 111-78-4 < 0003 < 0340 < 0171 < 0.370 < 0.153
2.Butanone 78.93.3 < 1026 < 0348 < 0.688 < 1,283 < 0.438
12-Furaldehyde 98-01-1 0.000 0.057 0.028 0.071 0.026
12-Methyi-1-butene 563-46-2 < 0.029 < 0.015 < 0.022 < 0.054 < 0.016
{2-Methy-2-butene 513.35-9 < 0003 |« o0ss < o0 < 007 < 002
i2-Methylheptane 592-27-8 < D016 < 0.428 < 0223 < 0.787 < 0.230
i2-Methylhexane ' 591-76-4 0.432 2289 1361 2.687 0577
j2-Methyinaphthalane 91-57-6 0,004 0.341 0.172 0.426 0.157
i2-Methylpentane 107-83-5 0.014 0.421 nzia 0.629 0201
‘2-Methylphenaol 95-48-7 < 000 < 0.003 < 0.002 < 0.003 < 0.001
:2.2-Dimelhy1bmane 75-83-2 < 0.003 < 0.031 < 0017 < 0.059 < 0.017
12,3-Dimethyipentane 565-59-3 0.144 0.834 0.489 0.977 0.357
12,3,4-Trimethylpentane 565-75-3 < 0003 |< 0083 e 0043 < 0218 < 0.062
{2,4-Dimethylhexane 589-43-5 0.080 0.611 0.346 0.767 0.264
{3-Methylhexane 589-34-4 0.637 5.126 2882 5,025 2220
13-Methytpentane 96-14-0 0.089 0357 0223 0.557 0.166
!,3!4-Methy1phenol 108-39-4/106-44-5 < 0001 < D002 < 0.002 < 0.003 < 0.001
I4-Aminobiphenyt 92-67-1 < 0002 < 0002 < o002 < 0.5 < 0002
Ja-Chtorostyrene 1073-67-2 < o000 < oDos |« o003 < o008 < 0003
[4-Methyt-2-pentanone 108-10-1 < 0513 < 0BS5S < 0.682 < 0.857 < 0.388
Iy itrobiphenyl 92-93-3 < Q.00 < 0.005 < 0.003 < 0.006 < 0,002
d‘ﬁphthene 83-322-9 < 0.001 < 0.007 < 0.004 < 0.008 < 0.003
EeRtone 67-64-1 0.406 1.663 1.034 2.051 o709
fAcetophenone 98-86-2 0.007 0.696 0.352 0.828 0.318
JAcetylene 74-86-2 o6 nar2 0.094 0.183 0.076
lAcrolein 107-02-8 < 1026 < 0173 < 0,600 < 1283 < 0.448
!:Aniline 62-53-3 < 0007 < 0127 < 0.067 < 0.158 < 0.057
[;Benzaldehyde 100-52-7 0.002 0072 0.037 0.082 0.632
{Benzene 71-43-2 0.031 0.061 0.045 0.065 04326
}Benzoic acid 65-85-0 0.051 0111 2.081 D.144 0.055
[Benzoni:riie 100-47-0 < 0,000 < 0482 < 0.241 < 0.553 < 0218
'Benzo(b)fluoranthene 205-99-2 3 0,000 < 0.001 < 0.000 < 6001 < 0.000
iBenzofk)fucranthene 207-08-9 < 0000 |¢  DOO < 0%0 < 000 < 0000
{Benzy! alcohol 100-51-6 < 0.001 < 0.004 < 0.003 < 0.004 < 0.002
iBiphenyt 92-52-4 0.002 0.026 0.014 0.033 0.012
ibis(1-Methylethyl) Benzene < 0000 ¢ 1714 < ossy « 2738 « 0954
ibis(2-Ethylhexyl)phthatate 117-81-7 0033 1213 0.623 2232 0.655
ib-Pinene 18172-67-3 < 'R E-) < 0.115 < 0.122 < 0.164 < 0.067
iButylbenzyiphthalate 85-68-7 0.002 0.002 0.002 0.002 0.001
1C11-C12 Branched Alkane 17.068 2735 2.001 18.287 7541
'Camphene 79-92-5 < 0003 < 000 < 0.006 < 0012 < 0.004
iCarbon Disulfide 75-15-0 58.616 3153 30.885 64,166 25710
iChloro-4-(1-Chloroethenyl)Cyclohexene < 1388 <« 0.000 < 0.684 < 2559 < 0820
icmoro-s-(i -Chloroethanyl)Cyclohexene < 1,368 < ©.00¢ < 0.654 < 2550 < 0.820
{Chioromethane ' 74-87-3 < 0512 |« 0029 |« 02m < 042 < 0231
;Cumene 98-82-8 0018 0.086 0.051 0.090 0.036
iCumene 98-82-8 0.001 0.016 0.008 0019 0.007
\Cyclohexane 110-82-7 0.0¢5 0124 0.085 0.160 0.056
[Cyclohexanone 108-94-1 0.007 0086 0.051 0.115 0.042
[Cyclopentane + 2,3-Dimethylbutane 287-92-3/79-29-8 < 0007 < o < 0.059 < 0.141 < 0.052
[Cyclopentene 142-29-0 < 0008 |« boge < 0.048 < 0.100 < 0041
Libenzofuran 132-64-9 < 0.001 < 0.001 < ¢.001 < 0.002 < 0.001
orodiflugromethane 75-71-8 < 0.513 < 0.038 < 0.276. < 0.642 < 0.229
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TABLE 4-12b
Catender Organic Compound Speciation Factors

Paollutant Poliutant Standard
IiOrganic CAS Calender 1 Calender 2 Mean Maximum Deviation
mpound Number %of TOT %of TOT % of TOT % of TOT % of TOT
hylphthalate 84-66.2 0.002 0.001 0.001 0.003 0.001
ethylpentane < 0.000 < 1.309 < 0.655 < 1.367 < 0.584
[Di-n-butylphthalate 84-74-2 0.006 0.00¢ 0.003 0.007 0.003
hDi-n-octylphtha!ate 117-84-0 < 0000 < 0000 < 0.000 < 0.001 < 0.000
{Diphenylamine 122-39-4 0.018 0.013 0.016 0.051 0014
rd-Limonene 5988-27-5 < 0789 < 0097 < 0.443 < 0.855 < 0.340
|§E1hane 74-84-0 0.157 020 0179 0.341 0.114
|Ethyl Acetate < 3837 < 0000 < 1818 < 5.795 < 2109
[Ethenyicyclohexane < 0.000 < 7.844 < 3922 < 12.207 < 3.904
[Ethylacetylene 107-00-6 < 0.003 < 0.069 < 0.036 < 0.094 < 0.032
Ethylbenzene 100-41-4 0.044 0.225 C.134 0270 0.008
Ethylene 74-85-1 0.039 0.208 0169 0.362 XL
hElhwpentane < 0.000 < 0.063 < 0.433 < 1.367 < 0.500
!{Fluuranlhene 206-44-0 < 0.000 < 0001 < 0.000 |< 0.001 < 0.000
|Fluorene 86-73-7 < 0.002 < 0.005 < 0.004 < 0.012 < 0.003
[Heptane 1197 11.331 6.264 12.307 4.906
{Hydroquinane '123-31-9 |« opoz < 0089 e 0.046 < 0.254 < 0.073
lsobutane 75-28-5 0.018 0.075 0.047 0.083 ¢.032
usobutylene « 1-Butene 115-11-7/108-98-9 < 0.143 < 0.015 i 0.078 < 0.150 < ¢.061
lisooctane 540-84-1 0.049 0.355 0.202 0.414 . 0.153
?Isopentane 78-78-4 0.198 0.852 0.525 1.149 0.374
lisophorone 78-59-1 < 0.001 < 0.192 < 0.096 < 0.235 < 0.089
Methylcyclohexane 108-87-2 0.160 1333 0.746 1932 0616
'Methyicyclopentane 96-37-7 o.M D241 0,136 0.341 0.110
'Methylene Chloride 75-08-2 < 0.899 < 0.108 < 0.504 < 1.612 < 0.468
‘Methylethenylbenzene < 0000 e as88 | 2334 < 7.223 < 2.702
Methyihexane 1112 12238 6575 13,674 5336
Methythexanone < 0000 |« 2618 |« 1.308 < 2738 < 1.168
m-Ethylloluene 620-14-4 < 0,049 < D204 < 0.127 < 0.227 < 0.088
#m-Xylene + p-Xylene 108-38-3/106-42-3 0.140 0.402 027 0.492 0171
btaphthatene 91-20-3 0.007 073 0.090 0.196 0.078
tane 106-97-8 0.036 ©.029 0.032 0.058 0.019
cane 124-18-5 < 0145 < 0630 < 0.387 < 0.688 < 0.269
in-Heptane 142-82-5 0.581 6.704 3.642 7.817 2.929
wn-Hexane 110-54-3 0.658 0.813 0.736 1.265 0.456
ln-Nonang 111-84-2 0.050 0.450 0270 0.685 0.224
'n-Octane 111-65-9 0.009 0.405 0207 0.787 0.229
in-Pentane 109-66-0 < 0018 < 0045 < 0032 < 0.067 < 0.022
'n-Propylbenzene 103-65-1 < 0.004 < 0047 < 0.025 < 0.061 < 0.022
Octane < 0000 |« 0803 [« 0401 < 2.408 < 0.692
io-Ethyitoluene 511-14-3 0.038 3450 1744 a.874 1.539
lo-Toluidine 95-53-4 < 0.001 <  0.004 < 0.002 < 0.005 < 0.002
lo-Xylene 95-47-6 ©.051 0.405 0.228 0.492 0.176
|fp-Cymene 99-87-6 < 0038 < 0075 < 0.057 < 0.076 < 0.033
ip-Ethyltoluene 6522-96-8 < £.030 < 0.073 < 0.051 < 0.105 < D.042
'Phenanthrene 85-01-8 9.006 0.008 0007 0018 0.005
IPhenot 108-95-2 o018 0244 0.3 0.421 0.125
[Phthalimide 85-41-6 < 004 |« o7s2 | 0376 < 0842 < 0336
iPropane 74-98-6 0.437 3993 2215 4564 1742
{Propyiene 115-07-1 0.011 0.100 0.055 0128 0.048
{Pyrene 126-00-0 0.002 0.003 0.002 0.004 0.002
,Styrene 100-42-5 0.017 0618 0317 0,963 0.306
iToluene 108-88-3 1.482 5647 3.565 B.169 2650
trang-2-Hexene 4050-45-7 < Q003 < 0.043 < 0.023 < 0.047 < 0018
iTrichlorofluoromethane 75-69-4 < 0.513 < 0.116 < 0.315 < 0.642 < 0.222
::Trich!onrifluoroethane 76-131 < 0.513 < 0.097 < 0.305 < 0.642 < D223
|:Undec.ane < 0000 < 0.904 < 0.452 < 2713 < 0780
t
L
i
Fotal Detected {Ib/b rubber) 3.76E-06 5.43E-05
i'Total with non-detects (Ib/b rubber} < 449E05  |<  7.34E-05

.rcent values in this table are expressed as percent of IbAb-rubber including detection limits for undetected compounds.
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TABLE 4 - 13.E GRINDING UNCONTROLLED ORGANIC COMPOUND SPECIATION FACTORS

Retread | Belt Carcass idewal TOTAL®

CAS Buffing Grinding Grinding Grinding Moan MAX STD
i Compounds Numbers % of Total % of Tota] % of Total % of Total _Inlet% Inlet % Inlet %
[7-Chioio-a-( chioroathenyl) cyclohexene T - 0.4 al 01
[1-Chloro-5-{1-¢hioroethenyl} cyclohexene T 0.15 % T 0.05 0.15 0.07
i1-Heptene 592-76-7 1.73] < 0.04 0.17 3.400l 1.20 |« 3.40 < 1.56
i1.2.4-Trimethybenzene 95-63-6 0.02 021} < 0.00| < 0.02 [« 0.08 |< 0.21 [< 0.09
|i1 J3-Butadiens 106-99-0 < 0.01 0.92 016 < 0.24 [« 0.44 < 0.92|< 0.34
ii1.3-Pentadiene 1 T 0.01 0.58 0.20 0.59 .27
II1 J4-Dichlorobenzene 00106-46-7 0.02] < 0.02) <« 0.0¢| < 0.05)< 0.02 {< 0.05 |« 0.02
i1,4-Diethylbanzene + n-Butylbenzene 108-05-5/104-51-8 | < 0.01 0.18) < 0.01| « 0.08 i< .09 i< 0.8 |< 0.07
'2-Butanone 00078-93-3 000 <« Q.44 < 0.00| < 0.46 ||« 0.30 (< 0.46 |< .21
12-Butene T T T 1.54 0.51 1.54 G.73
['2-Chiore-1,3-Butadiene T 3.10 T T 1.03 3.0 1.46
' 2-Chiorothiophene T 0.08 N T 0.03 0.08 0.04
|2-Furaldehyde 98-01-1 0.15 139 < Q01| « 0.08{l< 0.49 < 1.3% < 0.64
[2-Methyl-2-butene 513-35-9 < 0.00| < 0.04 5.00 0.26 ji< 1.77 e 5.00 |« 229
I2-Methylheptane 592.27-8 < 004 < 0.04] < 0.00 2.52] 0.85 i< 252 |« 1.18
[2-Methyihexane 591-76-4 633 < 0.04 0.44 8.02 ([« 2.83 < 8.02|< 3.67
ie-Methylnaphthalane 91-57-6 0.06 0.57 0.00 0.01 0.19 0.57 0.26
k2-Methylpentane 107-83-5 < 0.00 0.81}< 0.01| « 0.56 )< 0.46 [< 0.81 [« 0.33
i2,2-Dimethyibutane 75-83-2 < 0.00 0.26f< 0.00| < 0.05 jf< 0.10 |« 0.26 [« 0.1
'2,3-Dimethyipentane 565-59-3 < 0.00| < 004 < 0.11 2.98 i< 1.04 j< 2.98 [« 1.37
12, 4-Dimethyihexane 589-43-5 095 < 0.04 0.18 1.95(< 0.72 |« 1.95 |« 0.87
'3-Ethyipentane T T T 1.63 0.54 1.63 0.77
[3-Heptanone T 0.08 T T ©.03 0.08 0.04
L3-Methyihaptane T T T 0.82 0.27 0.82 0.39
JES-Methylhemne 589-34-4 < 13.46| <« 0.04 1.12 17.13|< 6.10 | 1713 1« 7.81
3-Methylpentane 96-14-0 < 0.00 570f< 0.02 0.69 < 214 |« 570 < 2.53
Efd-cnlorostynene 1073-67-2 < 0.07 0.07] < | < 0.05 1< 0.04 |< 0.07 < 0.03
{4-Methyl-2-pentanone 00108-10-1 012 < 0.25 0.12| « 0.28l¢ 0.21 |« 0.28 [< 0.07
\Acenaphthene 83-32.9 0.02| < 0o1| < 0.00| < 0.03 i< 0.01|< 0.03 i< 0.01
!Acenaphlhylene 208-95-8 0.25] < 001} < 0.00| < 0.02]< 0.01 |« 0.02 < 0.01
'Acetaidebyde 1 0.39 h| 1 0.13 0.38 0.18
'Acetone 00067-64-1 0.03 1.03 0.1 0.35 0.50 1.03 0.39
'Acetophenane 98-86-2 0.17 022 < 0.01 0.03 < 0.09 |< 0.22 i« 0.10
lAcrolein 00107-02-8 0.07| < 0.45]< 0.01]| « 0.56||< 0.34 |« 0.56 [« 0.24
Aniline 62-53-3 059 < 0.03 0.12 3.98 |« 1.37 [« 3.98 |« 1.84
ia-Pinene T785.70-8 < 0.00 0.20| < 0.00| < 0.02|l< 0.07 |< 0.20 |« 0.09
|Benzaldehyde 100-52-7 097 < 004 < 0.01 0.03 jj< 0.03 |< 0.04 |« 0.01
‘Benzene 71-43-2 147| « 0.03,< 0.03 Q13|< 0.06 |< 013}« 0.05
I'Benzoic acid £65-85-0 1.96 < 0.05 0.02 0.63 < 0.23 [« 0.63 < 0.28
1Benzal(alanthracene 56-55-3 0.20| <« 0017 < 000] < 0.01 < 0.01 [« 0.01 j< 0.00
‘Benzo(g,h.ilperylene 181.24.2 018 < .6.02 001 « 4.01 ||« 0.02 [« 0.02 j< .00
Biphenyl 92-52-4 006 < 0.01] < 0.00 0.03|< 0.01 < 0.03 |< 0.0
ibis(2-Ethylhaxyl)phthalate 117-81-7 0.18 2.01 0.05 0.18 0.75 2.01 0.50
IBssanal 7 0.15 0.07 T 0.05 0.15 0.07
'G7H16 Branched Alkane 1.29. T 0.15 T Q.05 0.15 0.07
MCBH1E Alkene T T T 0.45 Q.15 0.45 .21
'C8H16 Branched Alkene T T 0.02 T 0., 0.02 0.01
| CoHR0 Alkane 7] T ] 4.25 1.42 4.25 2.00
lICarbon Disulfide Q0075-15-0 0.10 11.51 001 « 0.27 < 3.93 j« 11.51 |« 5.36
iChrysene 218.01-9 011 < 0.02] < 0.01 0.01 |« 0.01 < 002 |< 0.00
Icis-2-Pentene 627-20-3 0.02 0.84| < 0.00f < 0.02 ||« 0.29 |< 0.84 < 0.39
[Cyelobutane < 0.02 T 0.00 T 0.00 0.00 0.00
‘Cyclohexane 110-82-7 19.46 0.96 0.50 0.15 0.54 0.96 0.33
iCyclohexanone 108-94.1 < 014 <« 0.05 010} < Q.05(< 0.06 j< 0.10 |« ©.02
|Cy¢lohexylamine 108-91-8 < 067 « 0.09 289 < 0.06 < 1.01 |« 2.89 |< 1.33
'Cyclopentane + 2,3-Dimethylbutane 287-92-3/73-29-8 | < 0.02 0.35]< 0.00 0.20 )< 0.18 |« 0.35 |< 0.14
‘Dibenzoturan 132-64-9 < 0.03] < 0.01 0.00| < 0.02 h< 0.01 {< 0.02 |< 0.01
i Dibromachloromethane 00124-48-1 < Q.01 < 0.25 0.00| < 0.28 ||« 0.18 |< 0.28B |« 013
‘Diethylphthalate B4-66-2 0.03 0.01| « 0.00| < 0.02 < 0.01 |« 0.02 |« 0.0
Dimethy! Cyclopentane Isomer 0.18 i T 0.49 0.16 0.49 0.23
Dimethyicyclohexane T ht 0.04 1.86 0.63 1.86 0.87
| Di=n=butylphthalate 84-74.2 0.34 013} « o.M 0.02 [l 0.05 [< 0.13]< 0.05
{Diphenylamine 122-39-4 0.30 0.18 00| < 0.03(< 0.08 |« 0.18 [« 0.07
d-Limonene 5989-27-5 < o.01 0,18 < 0.01| < 0.37< 0.19 |< 0.37 |« 0.15
fEthanol T T 0.03 T 0.01 0.03 o.M
JElhyl Cyclopentane < 0.31 T T 0.57 0.19 0.57 0.27
‘Ethylbenzene 100-41-4 < 0.00| < 0.03]| « 0.00 0.56 fi< 0.20 |< 0.56 |« 0.26
[Ethylpeniane 206-44-0 0.22 T T T 0.00 0.00 0.00
'Fluoranthene 86-73-7 D24 <« 0.0 0.03 0.01 jl 0.02 |« 0.03 |< 0.0
i Fluorene 0.03] = 0.01 0.00| < 0.03 i« 0.0 |« 0.03 |« 0.01
iHeptane 75-28-5 0.43 T 0.44) <« 0.56 [l 0.33 < 0.56 |« 0.24
lilsobutane 115-11-7/106-98-9 | < 0.00 0.24| < 000 < 0.20 i< 0.15 < 024 |< 0.10
ilsabutylene + 1-Butene 540-84-1 < 0.01| < 0.04| < 0.00 1.65 < 0.58 < 1.69 < 0.79
jlsooctane 78-78-4 < 0.00| « 0.04 | < 0.07 1.13[< 0.41 ¢ 113 < 0.51
jIsopentane 78-591 < 0.03| < 1.02] < 0.07 0.85 l« 0.64 |« 1.02 [« 0.41
“sephorone 108-87-2 0.06| <« 0.02] < 0.00] < 0.03|< 0.02 |« 0.03 [« 0.0
Matrix of C7-CB Cyclic & alphatic HC's 96-37-7 7.97 T T T T T T
{Methylcyclohexane 00075-09-2 9.14] < 0.04 0.88 3.99i< 1.64 i< 3.99 |« 1.70
.Methylcyclopemane 0.62] 0.33 0.07 0.65 0.35 0.65 0.24
:Methytene Chloride 0.0211 1.89 25.58| < 0.33|< 9.27 |« 25.58 [« 11,55
.Methylheptane 10B-3B-3/106-42-3 T 0.10 T 0.03 0.10 0.05
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TABLE 4 - 13.€ GRINDING UNCONTROLLED ORGANIC COMPOUND SPECIATION FACTORS

Retread Belt Carcass Sidewall TOTAL °

' CAS Butfing Grinding Grinding Grinding Mean MAX STD
i Compounds Numbers % of Total "% of Total % of Total % ofTotall Intet% | Inlet % inlet %
iMethylhexang 91-20-3 i 44 B a2 0.21]
tMethylhexanone 106-97-8 0.14 T T 0.00 0.00 0.00
{eXylene + p-Xylene 124-18-5 < 0.01 0.32 00| < 0.32]< 0.22 |« 0,32 |« 0.14
Naphthalene 142-82-5 .19 0.15 0.00 0.04 0.06 .13 0.06
‘n-Butane 110-54-3 < 0.00| =< 004 < 0.00 0.95 < 0.33 (< 095 |« 0.44
‘n-Decane 111-B4.2 < 0.01 0.64 0.01] < 0.08 < 0254 064 < 0.28
‘n-Heptane 111-65-% 23.09( <« 0.04 1.42 2088« 7.44 |< 20.88 (< 9.51
'n-Hexane < 0.00 1.59 0.10 1.2} 0.97 |« 1.59 [< 0.83
{n-Monane < 0.00 0.25 000 < 0.49 fl< 0.25 |« 0.49 |« 0.20
{n-Octane 611-14-3 < 000 < 0.04 0.02 1.64 |l 0.57 |« 1.64 |< Q.76
n-Undecane 95-53-4 T Q.72 T| T 0.24 072 0.34
‘Oclane 95-47-6 T T 0.04 T 0.1 0.04 0.02
lo-Ethyltoluene 99-87-6 < 0.01 0.24 a0 | < 0.08 < 0.11 |« 0.24 |« 0.10
lo-Toluidine 85-01-8 < 0.07| < 0.03 002 « 0.04 |« 0.03 {< 0.04 |« 0.01
0-Xytene 108-95-2 < 0.1 o1 0.00| « D19« 013 |« 0.21 |« 0.09
p-Cymene 85-41-6 < 0.0% 0.33 0.01] « 0.08(< 0.14 |« 0.33 |« 0.14
'Phenanthrene 74-98-6 021 < 0.01 0.02 0.02 |« 0.02 |< 0.02 |« 0.00
:Phenol 128-00-0 2.70 0.34 0.01 0.15|< 017 |< 0.3 |« 013
| Phihalimide 00127-18-4 < 0.26¢ < 0.06 0.37 0.04 1< 015 |« 037 {< 0.15
iPropane 108-88-3 0.03 0.35 0.00| < 0.76:|< 0.37 |« 076 |« 0.31
iPyrene 00075-69-4 1.30) < 0.09 0.10 0.02 < 0.07 |« 010}« 1 0.03
jiTetrachioroethene < 0.00 5.30 0.00| < 0.28 i< 1.86 [« 5.30 [« 243
[Toluene < 0.08 51.22 58.52 1.83 37.19 58.52 25.18
Trichiorofluoromethane < 0.00| < 0.25 0.03| « 0.28 |« 0.19 [« 0.28 [« 0.11
Trimethyl Cyclohexane Isomer T T Tl 0.58 0.20 0.59 0.28
iTrimethyt Cyclopentane Isomer T T T 012 0.04 0.12 0.06
Unknpwn T Ti T 1.40 0.47 1.40 0.66
t C T
[Total Detected {Ib/lo rubber) . 9.54E-06 2.53E-03| 1. 3E:_0_2‘ 9.43E-03
ITotal with non-detects {IbAb rubber) < 1.13E-05| <« 2.63E-03 B84E-02 \< 1.02E-02
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TABLE 4-13h

SIDEWALL/WHITEWALL GRINDING - CONTROLLED SUMMARY

Total Metals Total PM

: Control (Ibs/1b rubber (Ibs/ib rubber

: Device removed) removed)
QOutlet with non-detects with non-detects

| Runl 6.00E-05 6.69E-03

| Run 2 3.66E-04 1.59E-02

j Run 3 1.48E-04 7.08E-03

Mean 1.92E-04 9.90E-03 I/
Max. 3.66E-04 1.59E-02

1 Std. Dev. 1.29E-04 4.25E-03
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SECTION 5
EMISSION FACTOR APPLICATION

Application of the emissions and speciation factors presented in Section 4 will vary depending
on several source specific factors. These include the number and types of products
manufactured at the facility, the facility’s status with respect to Title V, the operational
flexibility required by the source, the recordkeeping and reporting systems in place at the
facility, and whether or not the emission factor becomes critical in determining applicability
to various regulations (E.G., Tite V, Title IIl, RACT, or enhanced monitoring). The user
should be cautioned however to consider all factors when choosing an emission factor as the
facility will be required to demonstrate compliance based on the chosen emission factor.

The emission factors (1bs of pollutant emitted/lb rubber) for total organics (regulated as
VOCs), total sulfur, total metals, total particulate, and amines are presented on a per rubber
compound and per process basis. For the speciated components, weight percentages have
been provided on a process and rubber compound specific basis. Additionally. emission and
speciation factor means, maxima and standard deviations for each process have also been
calculated for all rubber compounds and speciaity groupings (e.g., engineered products and
tire manufacturing).

Facilities which process several different rubber compounds may use the mean or the
maximum for a particular process or grouping to simplify the emissions inventory process.
The user is cautioned however, that if a mean emission factor is used and rubbers yielding
higher emissions are the primary compounds processed, a situation of noncompliance may
result. In that particular case, the maximum emission factor would be recommended. In
general, use of the maximum emission factor value will result in the maximum operational
flexibility of the facility.

For facilittes which process only a few rubber compounds, the compound-specific factors
could be used. For processes where not all compounds have been represented, the user will
need to determine on a case by case basis whether the mean or the maximum value would be
more representative of the compounds processed at the facility.

To calculate emissions using the emission factors presented, the user should simply select the
most appropriate factor, based on the facility-specific characterization and needs. The
emission factor (Ib/lb rubber) would then be multiplied by the amount of rubber processed.
To calculate species emissions, the emissions for a given pollutant category (e.g., volatiles)
\would be multiplied by the speciation factor for the desired compound (e.g., butanol). In
cases where emissions for a specific chemical compound are required, the user may obtain a
species=speeific-emission-factor_(1b/lb rubber) from Volume 2 of the report series.

When applying the factors generated in this project, it must be understood that the relative
contribution of each process must be accounted for. For instance, the application of these
factors to tire production must take into account the percentage of compound by weight in the
tire and the ratio of calendered versus extruded components. Assuming the ratio of 30%
calendered, 55% extruded and the remainder non-rubber components, greater than 70% of
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VOC emissions (exclusive of adhesive application) are associated with the curing step and the
remainder with the mixing, milling, calendering and grinding steps. An illustration of this is
shown graphically in Figure 5-1.

For belt manufacturing an engineered rubber product, more than 75% of YOC emissions are

attributable to the grinding process. Again, this illustration is exclusive of any adhesive
apphication steps. Figure 5-2 provides a graphic presentation of this example.
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SECTION 6
CONCLUSIONS AND RECOMMENDATIONS

The results of this study demonstrate the wide variety of HAPs emanating from the various
processes used to manufacture rubber products. For tire manufacturing, the majority of
organic pollutants are generated by the curing process. For belt manufacturing, the
predominant emission source is the grinding operation. Figures 5-1 and 5-2 in the preceding
section are illustrative examples for tire and engineered products manufacturing.

Several key conclusions can be drawn from the data. It should be noted that these
conclusions are empirically based but nonetheless will aid the facility owner in applying the
data.

. It appears that compounds with low accelerator contents inhibit the release of sulfur
compounds during the various heating processes within the plant. This conclusion is
based on the fact that Compound No. 2, which contains the highest amount of sulfur
compound and one of the lowest accelerator content, exhibited minimal sulfur
emissions during testing.

. Compounds containing carbon black had lower VOC emissions than compounds not
containing carbon black. All compounds in the mixing tests contained carbon black
with the exception of one compound. A comparison of Compounds 8 and 10
illustrates this conclusion. Both compounds are similar except for the carbon black
component. VOC emissions are on the order of 8-10 times higher for the non-carbon
black compound.

. Solution based polymers appear to release lower amounts of VOC during the mixing
process when compared to emulsion and oil extended polymers. Data from
Compounds 24, 25, and 26 illustrate this conclusion.

. Elevated temperatures resuit in the release of more VOC. When comparing
compounds exposed to 220°F temperatures versus those at 340°F, VOC emissions are
generally higher by about an order of magnitude. Compounds cured at the same
temperatures in the autoclave and platen press exhibit VOC emissions one-half to an
order of magnitude higher for the platen process.
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