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OECD SIDS VINYL CHLORIDE

SIDS INITTIAL ASSESSMENT PROFILE

CAS No. 75-014
Chemical Name Vinyl Chloride
Structural Formula CH,=CHCI1
RECOMMENDATIONS

This chemical is currently of low priority for further work in the SIDS Program as human exposures are controlled
due to the chemical’s genotoxicity and cancer hazard and based upon OECD risk reduction measures.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

The primary route of exposure for vinyl chloride is by inhalation. Vinyl chloride is rapidly and well absorbed
following inhalation or oral exposure, and is bioactivated by the liver. The acute toxicity (rat oral LDs, >4000
mg/kg; rat and mouse inhalation LCg 390,000 mg/m3 and 294,000 mg/m3 respectively) is low. Anesthetic effects
have been reported in humans at levels of 12000 ppm (30,720 mg/m’ for a five minute expasure period. The
NOAEL for inhalation exposure to rats, rabbits, guinea pigs or dogs is 50 ppm (128 mg/ms) for 6 months. For oral
repeated dose, the critical target organ is the liver (liver cell polymorphism) with a lifetime NOAEL in the rat of
0.13 mg/kg/day. Vinyl chloride (and/or its metabolites) produces DNA adducts and has been positive in gene
mutation and chromosomal aberration assays. Chromosomal aberrations have also been observed in peripheral
lymphocytes of exposed workers in some studies. Long term exposure in experimental animals and humans causes
liver cancer (angiosarcoma). Vinyl chloride is a known human carcinogen. Cancer of the lymphopoietic system,
connective tissues, and soft tissue have been associated with vinyl chloride exposure in some studies, but not others.
In a combined reproductive/developmental study in rats the NOAEL for reproductive/developmental effects was
1,100 ppm (2816 mg/m3), the highest dose tested. Human studies have not linked vinyl chloride exposure with
negative reproductive outcomes.

Environment

Vinyl Chloride has a vapor pressure of 3330 hPa at 20°C, a water solubility value of 1.1 g/l at 20°C and a log Pow of
1.58 at 22°C. In the soil and water microorganism study, vinyl chloride was biodegraded at 30% after 40 days and
99% after 108 days, and has a low bioaccumulation potential. Environmental releases of vinyl chloride are almost
exclusively to the air compartment. Fugacity modeling indicates that of the vinyl chloride released >99% will
remain in the air compartment. The dominant removal process in the atmosphere is photoxidation with a calculated
half-life of 2.2 — 2.7 days. The 96 hour LCso ranges from 210 to > 1000mg/l for fish (four studies). The estimated
QSAR value for algae ECso (96hr) is 118 mg/L and the LCso (48 hr) for daphnia is 196 mg/L. Toxic concentrations
of vinyl chloride are not expected to be reached in aquatic systems based on low emissions, low bioaccumulation
potential and high volatility.

Exposure

Vinyl chloride is a gas, whch is manufactured in closed systems as an industrial intermediate - mainly for the
production of polyvinyl chloride (PVC) and vinyl copolymers. North American production capacity in 1999 was
about 8.344 million metric tons and global capacity was 30.022 million metric tons. ~Workplace exposure is tightly
controlled in the U.S. and other OECD countries. The most likely route for consumer and environmental exposure
is inhalation of residual vinyl chloride monomer (VCM) present in PVC products, however, residual monomer
levels in these products are highly regulated and tightly controlled to very low levels. Such products include food
packaging, medical devices, PVC pipe, wire coatings, automotive interiors, exterior siding, interior vinyl floors,
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wall and fumiture coverings, and toys. Vinyl chloride is present in the air near production facilities generally at
levels <0.1 mg/m3, and in ground water generally below the 0.001 ppm detection limit.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation.
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VINYL CHLORIDE

SIDS Initial Assessment Report

1 IDENTITY

1.1 Identification of the Substance

CAS Number: 75-01-4

IUPAC Name: Chlorothylene

Molecular Formula: C2HsCl

Structural Formula: CH2=CHCI

Molecular Weight: --

Synonyms: vinyl chloride, (mono) chloroethylene, (mono) chloroethene, ethenyl

chloride, chloroethene, I-chloroethene, 1-chloroethylen and vinyl
chloride monomer

1.2 Purity/Impurities/Additives

99.9% minimum

1.3 Physico-Chemical properties

Table 1  Summary of physico-chemical properties
Property Value
Physical form of marketed product: s
Melting point: -153.8 degrees C
Boiling point: -14°C @ 1013 hPa
Density: 964 g/em® @ -10°C
Vapor pressure: 3330 hPa @ 20°C
Partition coefficient (Log Pow): 1.58 @22°C
Water solubility: 1L1gl@20°C
Henry’s law constant: 0.0278 m3*atm/mol@ 24.8°C
Flash point: -78° C (open cup)

Autoignition temperature:

473°C @ 1013 hPa

Flammability limits:

3.6 — 33 volume %
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2 GENERAL INFORMATION ON EXPOSURE

Total estimated production capacity in the U.S. was estimated at 5.91 million metric tons (13 billion
pounds) in early 1993 (C&EN, 1994; Syracuse Research, 1993). Estimated annual growth of vinyl
chloride consumption is 4.5% (Jebens and Kishi 2000). The 1999 capacity in North America is
estimated at 8.344 million metric tons (184 billion pounds), Westen Europe 6.305 million metric
tons (13.9 billion pounds), Japan 3.441 million metric tons (7.586 billion pounds), and other global
regions 11.932 million metric tons (26.3 billion pounds). Worldwide production capacity in 1999
was approximately 30.022 million metric tons (66.186 billion pounds) (Jebens and Kishi, 2000).

In the United States, approximately 12 companies manufacture vinyl chloride in closed, continuous
systems at about 12 different facilities (ATSDR, 1997) as an industrial intermediate. Vinyl chloride
is used principally in the manufacture of polyvinyl chloride (PVC); smaller amounts are used to
manufacture  vinyl chloride-vinyl acetate and vinyl chloride-vinylidene chloride copolymers.
According to the American Chemistry Council Vinyl Chloride Health Committee (which comprises
the major U.S. manufacturers), >99.5% of vinyl chloride monomer is used to make polyvinyl
chloride and various vinyl chloride derived copolymers, and the remainder (<0.5%) is used as a
chemical feedstock for the manufacture of other chemicals.

A large proportion of vinyl chloride is converted at its manufacturing sites to PVC and vinyl
chloride-derived copolymers.  Nearly all vinyl chloride shipped to facilities off-site is also
converted to polyvinyl chloride (PVC) or PVC copolymers. In many cases, vinyl chloride is
transported by pipeline directly to the plant producing the polymer. The physical form of vinyl
chloride is a neat liquid (99.9 % minimum purity) stored or transported under pressure.

PVC or vinyl chloride copolymers are used to make many different products, including PVC pipe,
wire coatings, vinyl external siding for buildings, wall coverings, interior vinyl floor coverings,
furniture coverings, toys, kitchen utensils, automotive car seat covers and interiors, wire coatings,
materials for packaging (including food, drug and medical device packaging), films and resins.
Exposures to residual monomer contained in these products are discussed further in Section 2.2.2.

2.1 Environmental Exposure and Fate

In the United States, vinyl chloride emissions are subject to required annual TRI (Toxic Release
Inventory) reporting under Section 313 of the Emergency Planning and Community Right-to-know
Act (EPCRA). The most recently available TRI data (1999), presented in Table 1, reported
848,576 Ib emitted to the air, 106 Ib to water and 405 Ib to land or underground injection. Based on
the US TRI numbers 0.0046% VCM produced is released into the air. This averages out to 55
pounds released/plant/day for a gas. Any gas released rapidly photodegrades due to the
atmospheric half-life of ~2.5 days. The amount released between 1997 and 1999 decreased by 20%
which indicates an ongoing commitment to reduce the emissions of vinyl chloride monomer.

The Mackay Level Il fugacity model run with 100% release of vinyl chloride into air predicts that
99.98% of vinyl chloride emitted directly to the atmosphere will remain in the atmosphere, where
the dominant removal process is reaction with atmospheric hydroxyl radicals (i.e., photooxidation).
Perry has reported a second order rate constant of k = 6.6 = 0.66 * 107? cm®/molecule at 299.2°K
for this reaction (Perry et al, 1977). From this rate constant an atmospheric half-life of 2.2-2.7 days
can be calculated.  These findings indicate that vinyl chloride photodegrades readily in the
atmosphere.

With respect to the aqueous compartment, the Henry’s law constant for vinyl chloride is 0.0278 m
* atm/mol @ 24.8 C (Gossett, 1987). In general, for chemicals with Henry’s Law Constant values
greater than 1.0 x 10° m® * atm/mol, volatilization from water to the atmosphere is rapid. Based on
its large Henry’s Law Constant and its high vapor pressure (3330 hPa @ 20°C), the 1997 ATSDR
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Toxicological Profile for this chemical states that “the primary removal process for vinyl chloride
from surface waters is volatilization into the atmosphere.” According to Hill (1976), “A worst case
system analysis of vinyl chloride behavior in aquatic systems suggests that unrealistically high
levels of vinyl chloride inputs would be necessary to maintain significant concentrations in these
systems. However, given extreme environmental conditions, aquatic sediments could exhibit long-
term storage of low levels of vinyl chloride.” Recent Toxic Release Inventory data presented above
and in Table 1, however, do not indicate continuous or sizeable releases to the aquatic
compartment. ~ The partition coefficient (Log Pow) for vinyl chloride is 1.58 @ 22°C (Huels AG,
1981), suggesting that vinyl chloride will bioaccumulate to a very limited extent (EPA, 1982a).
The 1997 Agency for Toxic Substances Disease Registry (ATSDR) Toxicological Profile for vinyl
chloride reports a bioconcentration factor (BCF) for vinyl chloride of 5.1 (estimated from K., or
water solubility), indicating limited bioconcentration in aquatic organisms. Vinyl chloride does not
undergo rapid photolysis in water, since it does not absorb ultraviolet radiation above 218 nm
(ATSDR, 1977; Hill, 1976)

The 1997 ATSDR Toxicological Profile reports that “a limited amount of existing data indicates
that vinyl chloride is resistant to microbial degradation.” The EPA (1977) observed no change in
the biochemical oxygen demand in raw sewage seed vs raw sewage seed containing vinyl chloride
at 20°C over a 25-day period. More recent biodegradation studies (not cited in the 1997 ATSDR
report) indicate that biodegradation may occur (albeit slowly). A biodegradation study using soil-
water microcosms from authentic aquifer microorganisms in sterile water containing vinyl chloride
indicated an aerobic degradation rate of 30% in 40 days and 99% after 108 days (Davis and
Carpenter, 1990). In this study, the half life was 60 days. Under anaerobic conditions using
authentic soil-water aquifer microorganisms, degradation was 21% in one system after 70 days and
100% in another system (Freitag et al, 1985). However, under conditions that prevent
volatilization, and in the absence of microcosms under varying pHs and temperatures, vinyl
chloride is stable in water for periods greater than one year (Hill, 1976).

The soil adsorption coefficient K, = 56 (Lyman et al, 1990). This value (together with a water
solubility of 1.1 g1 @ 20° C) (Huels AG, 1986; Dreher, 1986; Scherb, 1978) suggests that vinyl
chloride possesses a reasonable degree of soil mobility.

In conclusion, vinyl chloride in soil possesses mobility, which increases its ability to biodegrade or
volatilize.  In water, volatilization to the atmosphere is the predominant process, and in the
atmosphere, vinyl chloride undergoes photolysis with a calculated half-life ranging from 1.5 to 4
days.

Presence in the Environment in the United States

As can be seen from Table 1, air emissions account for = 99% of total omrsite emissions. In
addition, total emissions have been steadily reduced by about 40% over the past dozen years, even
as annual production has increased by about 35% (See Section 2).
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Table 1. Vinyl Chloride Emissions Reported for the Toxic Release Inventory (TRI)!

Year No.” On-Site Emissions Transfers Total On-
to OffSite | and Off-Site
T Waste Emissions’
Total Air Total Under- Total Total On- Mgmt 3
Emissions> Release to ground Releases to | Site ’
Water® lnjection3 Land Emissions’

1988 53 1,439,189 2051 53 4409 1,455,702 4,555 1,450,257
1995 48 1,044,665 525 33 1 1,045,224 15,645 1,060,869
1998 55 885,687 78 154 0 885,919 69,214 955,133
1999 51 848,576 106 405 1 849,088 14,015 863,103

"Source: EPA 1999 TRI Report
% Number Reporting
’In pounds

Atmospheric Monitoring

According to the 1997 ATSDR Toxicological Profile for vinyl chloride, “Air in rural/remote and
urban/suburban areas of the United States typically contains no detectable amount (detection limit
0.001 ppm) of vinyl chloride” (EPA, 1982b; Grimsrud and Rasmussen 1975ab; Harkov et al.,
1984; Stephens et al., 1986; Wallace, 1984). Limited monitoring data indicate that in areas near
vinyl chloride and PVC manufacturing facilities, the concentration of vinyl chloride in air typically
ranges from trace levels to 105 ug/m® (0.041 ppm) (Fishbein, 1979). More recent monitoring near
the fenceline of a vinyl chloride production site measured <0.06 (detection limit) — 34.16 ppb in one
location (EPA, 1997-1998) and <0.06-10.01 ppb in a second location (EPA, 1998). Most
measurements in these two locations were well below 1 ppb. Vinyl chloride has been detected at
higher levels in dumpsite emissions, however, the source of these emissions was not from
manufacture or use, but from degradation of other chemicals (Wood and Porter, 1987).

Groundwater and Drinking Water Monitoring

During the 1982 EPA Groundwater Supply Survey (Westrick et al, 1984), vinyl chloride was
positively identified in only 0.74% of 945 groundwater supplies monitored throughout the United
States (detection limit 0.001 ppm). The maximum concentration determined was 8.4 pg/l (0.0084
mg/l). Concentrations of vinyl chloride in drinking water wells and surface water in New York
State were found to be 50 pug/l and 10 pg/l respectively (Burmaster, 1982). A high determination of
380 ug/l was obtained in groundwater in a nine state monitoring study (Dyksen and Hess, 1982).
The weight of evidence (See ATSDR, 1997) suggests that this value is atypical.

Environmental Monitoring in Japan

According to a study issued by Japan’s Ministry of the Environment in 1997, vinyl chloride
monomer has been detected in river water within a range of 0.014 to 0.25 ppb (detection limit
0.011). Vinyl chloride was detected at levels above the detection limit in 12 out of 129 measuring
points. Vinyl chloride was detected in air in 40 out of 53 measuring points at a range between 18-
2000 ng/m’ (detection limit 15 ng/ m?). Data on industrial emissions of vinyl chloride monomer in
Japan for 1997-1999 are given in Table 2.
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Table 2. Vinyl chloride monomer emissions in Japan

1997 1998 1999

Volume (1000 Production 3,065 3,019 3,192
metric tons/yr)

Use 2,884 2,663 2,797

Total 5,949 5,682 5,989
Emissions (metric Production 349 323 281
tons/yr)

Use 1,740 1,459 1,339

Total 2,089 1,782 1,620
Unit of Emission Production 0.114 0.107 0.088
source (kg/metric
ton)l Use 0.603 0.548 0.479

Total 0.351 0314 0.271

! Calculation Method: Emissions (kg/yr)/Volume (metric tons/yr) (Production, use or total)

Source: Japan Chemical Industry Association

Environmental Regulation of Vinyl Chloride in the United States

The Environmental Protection Agency (EPA) regulates vinyl chloride in order to ensure protection
of public health and the environment. The environmental statutes include the Clean Air Act (CAA),
the Safe Drinking Water Act, the Resource Conservation and Recovery Act, and the
Comprehensive Environmental Response, Compensation, and Liability Act.

Under Section 112 of the Clean Air Act, the EPA regulates vinyl chloride as a Hazardous Air
Pollutant (HAP). The EPA’s national emission standard for vinyl chloride requires that vinyl
chloride emissions from vinyl chloride and polyvinyl chloride (PVC) production facilities not
exceed an average of 10 ppm over a 3-hour period, with exceptions for emergency conditions (40
CFR §§ 61.60-61.71). Section 112 requires the EPA to regulate emissions of vinyl chloride more
stringently, if it determines that a facility poses a significant residual risk to public health even
though it is in compliance with the emission standard.

Under the Safe Drinking Water Act, the EPA has established a maximum contaminant level (MCL)
of 0.002 mg/l. Under the Resource Conservation and Recovery Act (RCRA), heavy ends from the
distillation of vinyl chloride are a listed hazardous waste (K020), as are a number of other waste
streams (e.g., K174, K175). Any other solid waste at or above 0.2 mg/l in vinyl chloride content is
considered to be a characteristic hazardous waste, and is regulated under RCRA. Such waste must
meet Universal Treatment Standards (UTS) prior to disposal.

For further information, a more complete summary of the regulations for vinyl chloride may be
obtained from the National Toxicology Program located in “The National Toxicology Program
Ninth Report on Carcinogens.”

2.2 Human Exposure

The potential sources of human exposure to vinyl chloride are to workers during manufacture and

conversion to polymer, to consumers via residual monomer present in polymeric products, and to
general populations through environmental exposure.
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Non-occupational exposures to vinyl chloride are anticipated to be substantially lower than
occupational exposures.  This is because vinyl chloride is used as an initial chemical in
manufacturing processes, but is only a minor residue in end products purchased by consumers.
Inhalation is the primary route of exposure in such cases.

2.2.1  Occupational Exposure

Workplace exposures are tightly controlled in the industrialized nations. OECD countries in the
ACGIH 2000 database list TLV’s (TWA) ranging from 15 ppm. In the United States, workplace
exposure is subject to regulation under the Occupational Safety and Health Act (OSHA) (29 CFR,
Part 1910.1017) with an 8-hour Permissible Exposure Limit (PEL) of 1 ppm and a Short Term
Exposure Limit (STEL) of 5 ppm. In addition, OSHA has established an action level (AL) of 0.5
ppm. Should workplace exposures exceed the AL, the employer is required to provide medical
surveillance, protective clothing, respirators, warning signs, periodic exposure monitoring, and
training for employees engaged in vinyl chloride and PVC operations in materials handling and
emergency response procedures.

According to Jones (1981), “The National Institute for Occupational Safety and Health (NIOSH)
began industrial hygiene studies of vinyl chloride exposed workers in early 1974 Three VC
monomer plants, three VC polymerization plants, and seven PVC fabrication plants were surveyed.
VC polymerization plant workers and workers in one job category in VC monomer plants were
exposed to average levels above 1 ppm. The highest average exposure was 22 ppm. A NIOSH
control technology study in 1977 showed that exposure levels in VC polymerization plants had
been drastically reduced, but exposure levels above 1 ppm were still found in several cases (Jones,
1981.)  Since 1977, steady improvements in manufacturing facilities, engineering controls and
workplace practices have substantially reduced workplace exposures in the U.S. to below the
OSHA action level of 0.5 ppm. NIOSH health hazard evaluation studies after1977 have primarily
shown nondetectable levels of vinyl chloride.

The Environmental Protection Agency regulates waste products from vinyl chloride manufacture as
hazardous waste and has established strict labeling requirements for containers that store waste or
refined vinyl chloride product.

2.2.2 Consumer Exposure

Since vinyl chloride is an industrial intermediate that is chemically converted to polyvinyl chloride
and copolymers, it is not sold in commercal/consumer formulations or products.  Therefore
exposure to vinyl chloride in commercial products is largely limited to residual vinyl chloride
monomer in polyvinyl chloride products.

PVC plastics used for food contact packaging, drug and medical device products are regulated in
the United States under the Federal Food, Drug and Cosmetic Act (FFDCA) as administered by the
Food and Drug Administration (FDA). The FDA has determined a reasonable worst-case exposure
estimate for vinyl chloride to be 25 nanograms average per day. The FDA stated that “because of
numerous conservatisms in the estimate, lifetime-averaged individual exposure is expected to be
substantially less than 25 nanograms per day” (FDA, 1986). The FDA has calculated that the
individual lifetime risk of cancer from exposure to vinyl chloride monomer at 25 nanograms per
day is less than 1 in 10 million. Thus the FDA concluded that “there is a reasonable certainty of no
harm from the exposure to vinyl chloride monomer that may result from the use of vinyl chloride
polymers in food packaging complying with the vinyl chloride limits set forth by the FDA” (FDA,
1986). Based on this analysis, the FDA withdrew its proposal to restrict the uses of vinyl chloride
polymers in contact with food (51 Federal Register 4173 (1986). However, the FDA has banned
the use of vinyl chloride as a propellant in aerosol cosmetic products (21 CFR §700.14) because
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this type of use would result in possible harmful consumer exposure and other aerosol agents were
available as substitutes.

CANTOX (1994) lists VCM exposures and states that “<l ppm residual VCM in PVC products
while modem medical grade PVC is believed to contain <10 ppb VCM (Van Dooren, 1991;
Thomas and Ramstad 1992).”

Human exposure to vinyl chloride monomer in PVC plastics used in other, non-FDA regulated
products (ie. PVC pipe, vinyl coverings, automotive products) also is very low. Improved
production techniques developed in the late 1970s and adopted by most PVC manufacturers by
1986 dramatically reduced the amount of vinyl chloride monomer (VCM) present in PVC. All
PVC pipes and fittings used for potable water must meet the American National Standards
Institute/National Sanitation Foundation, International. (ANSI/NSF) Standard 61 for residual vinyl
chloride monomer (RVCM). The standard pass/fail value of 3.2 mg/kg corresponds to a theoretical
extraction level in water of 1/10th the US EPA maximum contaminant level (MCL) of 0.002 mg/l
for drinking water (McLellan, 2001).  According to a NSF report on RVCM content of PVC
sampled between January 1, 1998 through October 18, 2000, (McLellan, 2001) only 74 of 519
(14%) samples of PVC pipe and 21 of 178 (12%) samples of PVC fittings showed detectable levels
of vinyl chloride monomer (detection level 0.1 mg/kg). The average RCVM value of all samples,
considering non-detect samples as zero, is reported as 0.07 mgkg for pipe and 0.03 mgkg for
fittings (McLellan, 2001).

In the case of wall covering applications, a study was conducted using PVC resin containing 1.2
ppm vinyl chloride monomer. This resin was mixed with 50 phr DOP and 1 phr of a Ca/ZN
stabilizer only, and spread onto release paper at 1000 g/m? and gelled at only 150 degrees C for 30
sec. These gelation conditions would encourage retention of any monomer since 1) the formulation
had an unnaturally high PVC level (the resin also having an unnaturally high PVC level), 2) the
formulation was coated at an extremely high weight, and 3) the material was extremely under-
processed. This material was then analyzed for VCM using headspace gas chromatography. No
VCM was detected, using a detection limit of 10 ppb. The authors concluded that “clearly, since
normal wall covering samples contain lower levels of polymer, generally have lower coating
weights, and are processed under more severe conditions, the retention of VCM by wall covering
samples is exceedingly unlikely” (Howick and McCarthy, 1996).

With respect to other indoor products made from PVC, the following is from the World Health
Organization (WHO, 1999) “In a survey of PVC products carried out in 1976-77, the following
indoor articles had a VC content of >0.05 ppm: bathroom tiles, piping, plastic bottle for table oil,
and kitchen film. ... The VC content of toys, kitchen utensils, food wrappings, wallpaper and car
interiors was <0.05 ppm (German Environmental Office, 1978). In a more recent survey, VCM
residues in various PVC samples were as follows: rigid water bottle (850 ppb), thin plasticized food
film (3 ppb), monopolymer powder (10 ppb); copolymer film (15 ppb)” (Poy et al., 1987).

The Consumer Product Safety Commission (CPSC) has banned use of vinyl chloride as an
ingredient or a propellant in self-pressurized products intended as suitable for household use (16
CFR §1500.17(a)(10)).
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3 HUMAN HEALTH HAZARDS
3.1 Effects on Human Health

3.1.1 Toxicokinetics, Metabolism and Distribution

Limited information from animal studies indicates that vinyl chloride is rapidly and virtually
completely absorbed following inhalation and oral exposure (ASTDR, 1997). Humans reportedly
retain 42% of inhaled vinyl chloride (Krajewski et al, 1980). A study of rats showed absorption
through the gastrointestinal tract. The portion of the dosage that was recovered in fecal matter was
roughly 047% - 2.39%, indicative of the portion unabsorbed (Watanabe et al, 1978). Dermal
absorption of gaseous vinyl chloride is not significant (Hefner et al, 1975). After a 2-2.5 hour
exposure of rhesus monkeys to 800 and 7000 ppm, dermal absorption was estimated to be 0.031%
and 0.023% of total bioavailable vinyl chloride, respectively.

In rats, absorbed vinyl chloride is primarily distributed to the liver and skin (Watanabe et al.,
1976b). Metabolism is believed to proceed via three different pathways; the extent of which is
dependent on vinyl chloride concentrations. At low concentrations, vinyl chloride is oxidized
sequentially to  2-chloroethanol, 2-chloroacetaldehyde and 2-chloroacetic acid by alcohol
dehydrogenase (ATSDR, 1988). At higher concentrations, vinyl chloride is metabolized by liver
cytochrome P-450 IIE1 to the reactive oxirane, 2-chloroethylene oxide, and its rearrangement
product 2-chloroacetaldehyde (Guengerich et al, 1991; Gwinner et al, 1983). Both 2-
chloroethylene oxide and 2-chloroacetaldehyde have been shown to produce DNA adducts, which
are thought to play a role in vinyl chloride toxicity (Oesch and Doerjer, 1982; Fedtke et al., 1989;
Barbin et al. 1985, Swenberg et al., 1992).

The elimination of vinyl chloride follows first-order kinetics (ACGIH, 1991). The excretion
pathway is governed by the extent of exposure, rather than the route of exposure. At low exposure
levels, the majority is excreted into the urine (Watanabe et al., 1978). As an inhaled dose increases,
the proportion of unmetabolized vyl chloride exhaled increases.

3.1.2  Acute Toxicity
Studies in Animals

The oral LDy (rat) is > 4000 mg/kg ((Hoechst AG, 1973). The inhalation (Zh) LCsq for rat, mouse,
rabbit and guinea pig are 390 mg/l, 294 mg/l, 595 mg/l and 595 mg/l, respectively (Prodan et al.,
1975). Brief (30 minutes) exposures to concentrations of vinyl chloride ranging from 100,000 to
400,000 ppm have been shown to be fatal in rats, guinea pigs and mice (Mastromatteo et al., 1960).
Symptoms of intoxication in rats and mice include muscular incoordination and twitching, narcosis
and respiratory failure (Prodan et al., 1975; Mastromatteo et al., 1960). Although all of the acute
inhalation toxicity studies are pre-1975, the weight of evidence allows the data to be used.

Studies in Humars

Inhalation at levels less than 8000 ppm for 5 minutes may be tolerated without developing
symptoms of toxicity (Lester et al, 1963). Inhalation of concentrations ranging from 12000 to
20,000 ppm for 5 minutes may produce slight anesthetic effects including dizziness, headache
and/or nausea (Lester et al, 1963). Deaths due to narcosis have been reported at undocumented
concentrations (Danziger, 1960)
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3.1.3 Irritation and Sensitisation

Intense salivation and lacrimation have been noted in rats, guinea pigs and rabbits exposed acutely
to high concentrations (375 — 700 mg/l) of vinyl chloride gas (Prodan et al., 1975). When placed on
skin or in eyes, liquid vinyl chloride may freeze tissue and produce a chemical bum as it evaporates,
causing damage to the underlying tissue (Easter, 1994).

No information regarding the skin sensitization potential of vinyl chloride was located.

3.1.4 Repeated Dose Toxicity
Studies in Animals

Three oral toxicity studies and five inhalation studies were reviewed (Torkelson et al., 1961; Lester
et al., 1963; Feron et al., 1975, 1979(ab,c), 1981; Lee et al., 1977; Sokal et al, 1980; Til et al,
1991). The results are summarized in Tables 3 and 4. Oral administration of 30 mg/kg/day for 13
weeks or 0.13 mg/kg/day for 149 weeks produces no adverse effects in rats. Lifetime oral exposure
to doses equal to or greater than 1.3 mg/kg/day is toxic to the liver.

The inhalation NOAEL in rats, rabbits, guinea pigs or dogs is 50 ppm for 6 months. Exposure of
rats to 50 ppm for longer periods (10-12 months) is associated with decreased body weight, slightly
increased mortality, and increased weights of some organs. Mice exposed to concentrations = 50
ppm for 12 months exhibit changes in the liver and other organs. Long-term exposures (10-12
months) of concentrations greater than or equal to 200 ppm produce these types of changes in
rabbits and rats.
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Table 3. Summary of critical subchronic toxicity studies in animals

Test animals Exposure | Effects Reference
ORAL
Rat (Wistar) Gavage in soybean oil NOEL = 30 mg/kg/day Feron et al.
LOEL = 100 mg/kg/day 1975
15/sex/group 0, 30, 100 and 300
mg/kg once daily, 6 100 mg/kg/day - decreased leukocytes and blood
days/week for 13 weeks sugar
300 mg/kg/day - Same effects as 100 mg/kg/day.
Decreased serum GOT and GPT and urinary GOT.
Increased liver/bw, adrenal/bw, hypertrophy of
endoplasmic reticulum of liver
INHALATION
Rat 0, 2% for 3 months (#1) NOEL < 2% Lesteretal.,
1963
12-15/sex/ 0, 5% for 19 days (#2) 2 %- decreased white blood cells and spleen/bw
group (study ratio; increased liver/bw ratio; histopathologic
#1), 3-5/ sex/ changes in liver.
(study #2)
5%- increased red blood cells and liver/bw ratio;
decreased white blood cells; histopathologic
changes in liver.
10 rats/sex/ 0 or 500 ppm, 7 hr/d, 5 500 ppm (#1) - liver and kidney cell changes Torkelson et
group (#1) day/wk for 4.5 mo (#1) al, 1961
20-24 rats, 8-10 | 0, 100 or 200 ppm, for 7, 200 ppm, 7 hr/day (#2) - Rabbit - liver cell
g. pigs, 1 dog, 4,2, 1 or 0.5 hr/day, 5 changes; Rat - increased liver/bw ratio
3 rabbits/sex/ day/week for 6 mo (#2) NOEL (dog and guinea pig) - 200 ppm
group (#2) 100 ppm, 7 hr/day (#2) - Rat - increased liver/bw
ratio
24 rats, 12 g 0 or 50 ppm, 7 hr/day, 5 (NOEL (rabbit) - 100 ppm
pigs, 3 rabbits, day/week for 6 mo (#3)
1 dog /sex/
group (# 3) NOEL (rat) - 50 ppm (#3)
10 male rats/ 0 or 50 ppm, 4,2, or 1 NOEL- 50 ppm (#4)
44 hr/day, 5 day/week for 6
group (# 4) mo (#4)
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Table 4*. Summary of critical chronic toxicity/carcinogenicity studies in animals

Test animals Exposure | Effects Reference
ORAL
Rat (Wistar) PVC powder with a high NOEL (systemic effects) < 1.7 mg/kg/day Feron et al.
vinyl chloride monomer 1981
tent in diet. .
60- 80/sex/ content n die 1.7 mg/kg/day - liver cell changes, hepatocellular
group carcinoma
0,1.7,5.0, 14.1
da .
mg/kg/day 5.0 and 14.1 mg/kg/day - liver cell changes;
hepatocellular carcinoma; hepatic, pulmonary,
135 weeks for males, abdominal angiosarcoma; Zymbal gland tumors
144 weeks for females
Rat (Wistar) PVC powder with a high NOAEL (systemic effects) = 0.13 mg/kg/day Til et al.
vinyl cMoﬁde monomer LOAEL(systemic effects) = 1.3 mg/kg/day 1991
100%5ex/ all content in diet.
groups except 1.3 mg/kg/day - increased mortality in females;
50/sex/group 0,0.014,0.13, 1.3 liver cell changes; hepatocellular carcinoma;
for highest mg/kg/day for 149 angiosarcoma
dose weeks
INHALATION
Rat (Wistar) 0, 50, 500, 20000 ppm NOEL (systemic effects) < 50 ppm Sokal et al
85 males/group 5 hr/day, 5 days/week, 50 ppm - decreased body weight; increased organ 1980
10 months weights; ultrastructural changes in liver
500 ppm - decreased body weight; increased organ
weights; changes in spermatogenic epithelium;
ultrastructural changes in liver
20000 ppm - similar changes as 500 ppm except
no damage to spermatogenic epithelium
Rat (CD) 50, 250, 1000 ppm NOEL (systemic effects) < 50 ppm Lecetal,
Mouse (CD-1) 1977
6 hr/day, 5 days/week Rats - 50 ppm - increased mortality and DNA
36/sex/dose for 12 months synthesis in liver; 250 ppm - increased mortality;
angiosarcoma of liver; 1000 ppm - increased
mortality; angiosarcoma of liver and lung;
decreased body weight in females
Mice - Increased mortality at all doses. Dose
dependent increase in broncho-alveolar adenoma,
mammary gland tumors, liver angiosarcoma
Rat (Wistar) 5000 ppm Increased mortality; decreased body weight; Feron et al.
hematological and clinical chemistry 1979 abc
62sex/group 7 hriday, 5 days/week abnormahtles; increased relative weights of liver,
kidney and spleen and to a lesser extent, heart and
for 52 weeks L
lung; cellular changes in liver, spleen, heart,
kidney and Zymbal glands; increased Zymbal
glandsand nasal cavity carcinomas and liver
angiosarcomas

*NOEL, LOEL and LOAEL refer only to systemic effects.
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Studies in Humans

Past occupational exposure to several hundred ppm of vinyl chloride for periods ranging from one
month to 3 years has been associated with development of “vinyl chloride disease” (ATSDR,
1990). Vinyl chloride disease is characterized by acroosteolysis, a condition characterized by lytic
lesions of bones (primarily of fingers), scleroderma of the connective tissue in the fingers with
dermal thickening, and a Raynaud-like condition with reversible arteriole constriction causing
numbness, pallor and cyanosis of the fingers. The attribution of acroosteolysis to vinyl chloride
exposure is based almost entirely on case reports and has been estimated to affect <3% of workers
involved in the polymerization of vinyl chloride (Haustein and Ziegler, 1985; Black et al., 1986).

Long-term occupational exposure of workers to vinyl chloride prior to 1973 has been associated
with cancer in humans. See section 3.1.6 for additional information.

3.1.5 Mutagenicity

Vinyl chloride has tested positive in a number of in vitro and in vivo mutagenicity and DNA
damage and cytogenicity assays (Tables 6 and 7). Four well-conducted studies which describe
mutagenesis and DNA damage in vivo and in vitro were examined in detail (Bartsch et al., 1975;
Anderson et al., 1976; Drevon and Kuroki, 1979; Richardson et al, 1983). Although positive
results have been reported without metabolic activation, employing a metabolic activation system
enhances mutagenicity.  Various reports suggest that the metabolites responsible for mutagenicity
are 2-chloroethylene oxide and 2-chloroacetaldehyde (Huberman et al., 1975; Elmore et al, 1976;
O’Neill et al., 1986; Loprieno et al, 1976, 1977, Drevon and Kuroki, 1979; McCann et al., 1975;
Rannug et al., 1976). Both of these metabolites have been shown to produce DNA adducts, which
are thought to play a role in development of carcinogenicity (Barbin and Bartsch, 1986; Oesch and
Doerjer, 1982; Laib et al.,, 1985; Laib 1986; Fedtke et al., 1989; Barbin et al. 1985, Swenberg et al.,
1992). In rats, the substitution mutations found at A:T base pairs in the ras and p53 genes are
consistent with the promutagenic properties of the DNA adduct 1,N°-ethenoadenine formed from
vinyl chloride metabolites (Barbin, 1999).

Table 6. Mutagenicity and DNA damage assays of vinyl chloride

Test System Mutagenicity Other Reference
effects
Without With
metabolic metabolic
activation activation
S. typhimurium + + Malaveille et al., 1975;

McCannetal., 1975;
Andrews et al., 1976;
Bartsch et al., 1976;

Garro et al., 1976;

Simmon et al., 1977,

De Meester et al., 1980;
Poncelet et al., 1980;
Victorin and Stahlberg, 1988
- + Rannug et al., 1974;

- Elmore et al., 1976;

E. coli - + Greim et al., 1975
Bacillus subtilis - Elmore et al., 1976
Schizosaccharomyces - + Loprieno etal., 1976
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pombe, Saccharomyces

cerevisiae (host-mediated

assay)

Schizosaccharomyces - Loprienoetal., 1977

pombe

Saccharomyces cerevisiae - Shahin, 1976

Neurospora crassa - Drozodowicz and Huang,1977

Yeast D7RAD in vitro and + Eckardt et al., 1981

in vivo (spot test)

V79 Chinese hamster cells - Drevon and Kuroki, 1979

in vitro

Tradescantia clone 4430 + Van’t Hof and Schairer, 1982

Drosophila or Mouse - Verbugt and Vogel, 1977;

(DLT) Purchase et al., 1975;
Anderson et al., 1976;
Barbodej, 1976

Drosophila (SRL) + Verbugt and Vogel, 1977

Rats (DLT) - Short et al., 1977

Mice (spot test) - Peter and Ungvary,1980

Mice (DNA alkylation) + Osterman-Golkar et al.,1977

Mice (DNA SB) + Walles and Holmberg, 1984;
Walles et al., 1988

Rats (DNA alkylation) + Green and Hathway, 1978;
Laib et al., 1985

Rats (DNA adduct) + Laib et al,, 1985;
Laib 1986;
Fedke et al., 1989;
Ciroussel et al., 1990;
Swenberg et al., 1992

Rats (DNA alkylation and + Laib and Bolt, 1977,

RNA binding) Kappus et al., 1975

Human angiosarcomas of + Marion et al., 1991

liver (point mutation)

DLT, dominant lethal test; SRL, sex-linked recessive lethal test; DNA SB, DNA strand breaks
Reproduced from Giri et al., 1995

Table 7. Cytogenetic assays of vinyl chloride

Test System End Point Effect Reference
Mice Micronuclei + Jenssen and Ramel, 1980;
Richardson et al., 1983

Rat Chromosome + Anderson and Richardson, 1981
aberrations

Human lymphocytes Micronuclei + Sinues et al., 1991

invivo
Chromosome + Ducatman et al., 1975;
aberrations Funes-Carvioto et al., 1975;
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Purchase et al., 1975, 1976, 1978;
Szentesi et al., 1976;

Heath et al., 1977,

Hansteen et al., 1978;

Fleig and Thiess, 1978;

Kucerova et al., 1979;

Anderson et al., 1980;

Geryk and Zudova, 1986;
Hrivnak et al., 1990;

Fucicetal, 1990 a, b

Chromosome - Kilian et al., 1975;
aberrations Picciano et al., 1977,
Fleig and Theiss, 1978;
Rossner et al., 1980;
De Jong et al., 1988

Sister-chromatid + Kucerova et al., 1979;
exchange Fucicetal.,, 1990 a, 1992;
Sinues et al., 1991
Sister-chromatid - Anderson et al., 1981;
exchange Rossner et al., 1980
Human lymphocytes in Sister-chromatid + Anderson et al., 1981
vitro exchange

Reproduced from Giri et al., 1995

Vinyl chloride does not induce dominant lethal mutations in Drosophila, rats, or mice (Purchase et
al., 1975; Verbugt and Vogel, 1977; Anderson et al., 1976; Bardodej, 1976; Short et al., 1977). It
has been suggested that negative results in this test could be attributed to the inability of vinyl

chloride or its active metabolites to reach germ cells in sufficient amounts to induce mutation
(Purchase et al., 1975; Anderson et al., 1976; Short et al., 1977).

Chromosomal aberrations in human peripheral lymphocytes of exposed workers have been detected

in many studies (Table 7) and breaks appear to be localized in specific chromosomes (Fucic et al.,
1990b).

3.1.6  Carcinogenicity

Studies in Animals

Inhalation and ingestion of vinyl chloride produces cancer in laboratory animals. Results of a
reviewed study by Til et al. (1991) indicate that lifetime oral exposure of rats to doses equal to or
greater than 1.3 mgkg/day is associated with development of hepatocellular carcinomas and
angiosarcoma (a rare tumor of mesenchymal origin) of the liver (Table 4). Other reports indicate
that mice exposed by inhalation to concentrations = 50 ppm for 12 months develop broncho-
alveolar adenoma, mammary gland tumors, and lung and liver angiosarcomas (Lee et al, 1977,
1978; Suzuki, 1983). Longterm inhalation of concentrations = 250 ppm is also associated with
development of angiosarcomas in rats (Lee et al., 1977,1978).  Dose-dependent increases in the
incidences of zymbal gland carcinomas, hepatocarcinomas, nephroblastomas, brain tumors,
mammary tumors, and endocrine gland tumors also have been observed in long-term inhalation
carcinogenicity bioassays of vinyl chloride in rats (Radike et al, 1981; Lee et al, 1978, Maltoni et
al, 1981). Longterm inhalation of extremely high concentrations is associated with an increased
incidence of bone, lung and skin cancer in rats (Viola et al., 1971).
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Studies in Humans

Vinyl chloride is associated with liver cancer in humans and has been classified as a Group 1
carcinogen (carcinogenic to humans) by IARC, Category 1 (carcinogenic to man) by the EU and a
Group A carcinogen (carcinogenic to humans) by the EPA (EPA, 1987).  Occupational vinyl
chloride exposure was first associated with development of liver cancer in 1974, when rare liver
angiosarcomas were detected in three workers who worked in a vinyl chloride polymerization plant
(Creech and Johnson, 1974). Worker cohorts employed in the vinyl chloride industry in the United
States and Furope have been studied extensively over the last 25 years. The most recent updates
were reviewed in detail (Mundt et al, 2000; Ward et al., 2000). These studies confirm earlier
findings of an increased incidence of angiosarcoma in humans that are occupationally exposed.

Although results of some previous studies suggested that occupational exposure to vinyl chloride is
associated with increased risk of respiratory disease, cancers of the lung, brain and
hematopoetic/lymphocytic system, and malignant melanoma (Byren et al., 1976; Cordasco et al.,
1980; Weber, 1981; Wong et al., 1991; Cooper, 1981; Tabershaw and Gaffey, 1974; Heldaas et al.,
1984, 1987; Buffler et al., 1979; Smulevich et al, 1988; Waxweiler et al., 1976), the most recent
cohort studies that were reviewed indicate that occupational exposure to vinyl chloride is not
strongly associated with increased mortality risk from respiratory disease or cancers other than liver
and biliary tract cancers (predominantly angiosarcomas)(Lewis et al, 1999; Mundt et al., 2000;
Ward et al, 2000). Associations between vinyl chloride exposure and increased risk of mortality
from cancers of connective and soft tissues or liver cirrhosis that were identified in one of these
large cohort studies were not confirmed in the other. In reviewing the effects of exposure to vinyl
chloride, both Doll (1988) and Storm and Rozman (1997) concluded that the evidence for induction
of nonliver tumors was weak.

3.1.7 Reproduction/Developmental Toxicity
Studies in Animals

No studies employing oral exposure were located. Data from a 2generation reproduction study via
inhalation in rats (Huntingdon Life Sciences, 1998, 1999) and two developmental toxicity studies in
animals exposed via inhalation (John et al., 1977; Ungvary et al., 1987) were reviewed. Data are
summarized in Table 5.

Results of the combined reproductive-developmental study indicate that the NOAEL for
reproductive or developmental toxicity is = 1100 ppm in rats. The weight of evidence of the
developmental studies indicates that vinyl chloride produces fetal toxicity only at exposures that
produce maternal toxicity.
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Table 5. Summary of critical reproductive and developmental toxicity studies in animals

Test animal Exposure Effects Reference
REPRODUCTIVE
Rat (Sprague- 0, 10, 100, 1100 ppm NOAEL (parental) = 10 ppm Thornton,
Dawley) NOAEL (reproductive) = 1100 ppm 2002;
6 hr/d, 5 d/week during El;: tnedon
30/sex/group premating; 6 hr/d, 7 100 and 1100 ppm - increased liver weight; liver Sciences,
d/wee.k during gestation, changes in dams 1999
lactation, postweaning
DEVELOPMENTAL
Rat (Sprague- 0, 10, 100, 1100 ppm, 6 NOAEL (parental) = 10 ppm Thornton,
Dawley) hr/day, day 6-19 of NOAEL (developmental) > 1100 ppm 2002;
gestation Huntingdon
25 per grou : : s Life
ppm - increase: ey/bw ratio in dams :
per group 100 d kidney/bw ratio in dam Sciences
1100 ppm - increased kidney/bw, liver/bw ratio in 1998
dams
Rat (Sprague 0, 500, 2500 ppm, 7 NOEL (parental) = 50 ppm (mouse), 500 ppm John et al.,
Dawley) hr/day, day 6-15 of (rat) and 2500 ppm (rabbit). NOEL 1977,1981
gestation (rat), day 6-18 (developmental) = 500 ppm (mouse), 2500 ppm
Mouse (CF-1) of gestation (rabbit) (rat, rabbit)
. 0, 50, 500 ppm, 7 hr/day, Mouse - 500 ppm— decreased weight gain, feed
Rabbit (NZ . . . . ) oS
White) day 6-15 of gestation consumptlon? liver weight, 11.1161‘ size, 11.Ve fetises,
(mouse) fetal weight; increased lethality, resorptions
16-28 per . .
group Rat - 500 ppm— decreased weight gain, corpora
lutea, fetal body weight; 2500 ppm — decreased
maternal food consumption; increased liver weight
Rabbit - 500 ppm— decreased feed consumption,
corpora lutea, implantation sites/dam. No effects at
2500 ppm.
Rat (CFY) 0, 4000 mg/m3 (1500 NOEL (maternal) < 4000 mg/m3 Ungvary et
ppm) for 24 hr/d on days | NOAEL (developmental) = 4000 mg/m3 al, 1978
1-9, 8-14 or 14-21 of
pregnancy
Decreased maternal weight gain when exposed on
days 14-21; increased liver weight when exposed
on days 1-9 or 8 14. Resorbed fetuses and fetal
loss when exposed on days 1-9. No developmental
changes.

Studies in Humans

Studies addressing the hypothesis that members of communities with nearby vinyl chloride
polymerization facilities have significantly greater incidences of some forms of developmental
toxicity have failed to demonstrate a statistically significant correlation between developmental
toxicity and either parental occupation or proximity to the facility (ATSDR, 1997, Edmonds et al.,
1978; Infante, 1976; Rosenman et al., 1989; Theriault et al., 1983). Results of both retrospective
and prospective studies indicate that pregnancy outcomes of mothers occupationally exposed to
vinyl chloride are not altered by exposure (Bao et al., 1988).
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3.2 Initial Assessment for Human Health

Vinyl chloride is manufactured in closed systems as an industrial intermediate used predominately
to produce polyvinyl chloride (PVC) and vinyl chloride copolymer. Workplace exposure is tightly
controlled in the U.S. and other industrialized countries. Very low -level exposure to small amounts
of residual monomer in products may also occur. Residual monomer levels in polyvinyl chbride
plastics used in food contact, drug and medicinal purposes are tightly regulated  Residual monomer
levels for other polyvinyl chloride products (such as PVC piping) are also controlled to very low
levels. Vinyl chloride has also been detected in the air near production facilities and in ground
water, again generally at very low levels. Human occupational exposures to vinyl chloride in
industrialized countries are limited to 1-5 ppm.

The primary route of exposure for vinyl chloride is by inhalation. Vinyl chloride is rapidly and well
absorbed following inhalation or oral exposure, and is bioactivated by the liver. The acute toxicity
(rat oral LDsy >4000 mg/kg; rat and mouse inhalation LCsy 390,000 mg/n® and 294,000 mg/n?
respectively) is low. Anesthetic effects have been reported in humans at levels of 12000 ppm
(30,720 mg/m3 for a five minute exposure period. The NOAEL for inhalation exposure to rats,
rabbits, guinea pigs or dogs is 50 ppm (128 mg/m3) for 6 months. For oral repeated dose, the
critical target organ is the liver (liver cell polymorphism) with a lifetime NOAEL in the rat of 0.13
mg/kg/day. Vinyl chloride (and/or its metabolites) produces DNA adducts and has been positive in
gene mutation and chromosomal aberration assays.  Chromosomal aberrations have also been
observed in peripheral lymphocytes of exposed workers in some studies. Long term exposure in
experimental animals and humans causes liver cancer (angiosarcoma). Vinyl chloride is a known
human carcinogen. Cancer of the lymphopoietic system, connective tissues, and soft tissue have
been associated with vinyl chloride exposure in some studies, but not others. In a combined
reproductive/developmental study in rats the NOAEL for reproductive/developmental effects was
1,100 ppm (2816 mg/n’), the highest dose tested. Human studies have not linked vinyl chloride
exposure with negative reproductive outcomes. The data collected for SIDS elements were
considered adequate for hazard identification.
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4 HAZARDS TO THE ENVIRONMENT

4.1 Aquatic Effects

Vinyl chloride toxicity to algae and fish has been studied. Results are summarized in Table 8. The
lowest 96-hour LCsy value for fish Brachydanio rerio) in a closed system was 210 mg/l (analytical
concentration) (Groeneveld, et al.1993). No green algal tests were located to predict growth
inhibition or biomass after exposure to vinyl chloride for 72 or 96 hours. Exposure of green algae
to 710 mg/l vinyl chloride for 192 hours causes growth inhibition (Bringmann and Kuehn, 1976).
Using a chlorophyll fluorescence model developed with other organics, Brack et al. predicted the
48-hr ECs) to be 580 mg/l (Brack et al., 1998). Using SAR (ECOSAR, 2001), a 96-hour LCs value
of 191 mg/l for fish, a 96-hour ECsy value of 118 mg/l for algae, and a 48-hour LCsy value for
Daphnia of 196 mg/l were estimated. ECOSAR was run using neutral organics since vinyl chloride
behaves metabolically and biologically more like an alkane than a vinyl/allyl halide in aquatic
systems. Toxic concentrations of vinyl chloride are not expected in aquatic systems based on low
bioaccumulation potential (Lu et al, 1977) and extreme volatility. Based on vinyl chloride’s
physical chemical properties, it’s nearly exclusive partitioning to the air compartment and its use
pattern, the conduct of additional aquatic toxicity testing was not necessary.

Table 8. Effect of vinyl chloride on the environment

Organism Test Result (mg/L) Reference
Plants
Chlamydomonas reinhardtii Inhibition of Toxicity threshold Brack et al. (1998)
(green algae) fluorescence (est) - 580 mg/I*

2 hours
Scenedesmus quadricauda Growth inhibition- 192 Toxicity threshold 710 Bringmann and Kuehn
(green algae) hours mg/l (1976)
Fish
Brachydanio rerio OECD Guide-line 203 - NOEC: 128 mg/l Groeneveld et al.
(Zebrafish) 96 hours LC50: 210 mg/l (1993)
Lepomis macrochirus Static - 96 hours LC50: 1220 ppm Industrial Bio-Test,
(Bluegill sunfish) 1971
Micopterus salmoides Static - 96 hours LC50: 1060 ppm Industrial Bio-Test,
(Largemouth bass) 1971
Esox ludius Static - LC100: 388 mg/l Brown et al. (1977)
(Northern Pike) 10 day

* For chlorinated hydrocarbons, toxicity can be predicted (within a factor of three) based on the Kows of 40 chemicals (r
=0.978). The theoretical toxicity threshold of vinyl chloride was calculated to be 580 mg/1 (using a log Kow of 1.27)

4.2 Terrestrial Effects

No data on terrestrial toxicity of vinyl chloride were located.

4.3 Other Environmental Effects

Vinyl chloride toxicity toward bacteria has been studied with respect to Pseudomonas putida. The
toxic threshold in aqueous medium (the concentration at which cell growth first became noticeably
inhibited) was determined to be 135 mg/l (Bringmann and Kuehn, 1976).
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4.4 Initial Assessment for the Environment

Results of well-conducted studies and SAR estimations show that vinyl chloride is slightly to
moderately toxic to fish (96 hr LCs value of 210 to > 1000mg/l for fish), algae (96- hr ECso value
of 118 mg/l), and Daphnia (48-hr LCso value of 196 mg/l). The NOEL for the most sensitive
species of fish is 128 mg/1.

As mentioned in the section on exposure, there is virtually no vinyl chloride released into water
streams in the United States. Although vinyl chloride is mobile in soil, significant quantities are not
expected to leach into groundwater in the United States, since very little vinyl chloride is released
into soil. Any vinyl chloride in water streams would readily volatize and the bioaccumulation
potential in aquatic organisms is low. These data indicate that the potential for toxicity to aquatic
organisms is low.
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5 RECOMMENDATIONS

It is recommended that vinyl chloride be considered low priority for further work.
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07.12.2001

18.06.2002

18.06.2002

?7?
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OECD SIDS VINYL CHLORIDE

1. General Information Id 75-014
Date 18.06.2002

1.01 OECD AND COMPANY INFORMATION

Type :

Name . AISCONDEL, S.A.
Partner :

Date :

Street :  Aragon

Town : 08011 Barcelona

Country : Spain

Phone : 34-3-3231020

Telefax 1 34-3-3237921

Telex :

Cedex :

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type :

Name : Akzo Nobel Chemicals b v.
Partner :

Date :

Street : Stationsplein 4, PO Box 247
Town : 3800AE Amersfoort
Country :  Netherlands

Phone : +31-33-676767

Telefax : +31-33-676150

Telex 1 79322

Cedex :

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type

Name :  Atochem

Partner :

Date :

Street : 4, Cours Michelet

Town ;92080 Paris la Defense
Country : France

Phone

Telefax

Telex

Cedex :

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type :

Name : BASFAG

Partner :

Date :

Street :  Karl-Bosch-Str

Town 1 67056 Ludwigshafen
Country :  Germany

Phone :

Telefax

Telex

Cedex :

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000
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OECD SIDS

VINYL CHLORIDE

1. General Information

Id 75-014
Date 18.06.2002

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name

BASF Antwerpen N. V.

2040 Antwerpen 4
Belgium

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Celanese GmbH

Industriepark Hochst
65926 Frankfurt am Main
Germany

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Enichem S.p.A.

Via Taramelli,26
20124 Milan
ltaly

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

EVC INTERNATIONAL SA/NV

BOULEVARD DU SOUVERAIN 360
B-1160 Bruxelles

Belgium

-32-2-6740911

-32-2-6601181

24200EVCB

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Hoechst AG
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OECD SIDS

VINYL CHLORIDE

1. General Information

Id 75-014
Date 18.06.2002

Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street

Postfach 80 03 20 Bruningstrasse 50
65903 Frankfurt/Main
Germany

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Huels AG

Postfach
D-45764 Marl
Germany

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Hydro Plast AB

S-444 83 Stenungsund
Sweden

46 303 87500

46 303 81356

2437 hydropl S

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Hydro Polymers Limited

DL5 6EA Newton Aycliffe, Co Durham

United Kingdom
44-325 300 555
44-325 300 195

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Limburgse Vinyl Maatschappij

H. Hartlaan - Schoonheest west
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OECD SIDS

VINYL CHLORIDE

1. General Information

Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone

Id 75-014
Date 18.06.2002
3980 Tessenderlo
Belgium
013/66.61.12
013/66.84.06
39780LVM.B

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Neste Oy Chemicals

P.0.Box 320
FIN-06101 Porvoo
Finland
+358-15-54112
+358-15-5412730

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

NORSK Hydro a.s

Bygdoy alle 2
N-02400203 OSLO
Norway

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

SHELL FRANCE

89 bld Franklin Rooseve It
92564 Rueil Malmaison
France

33147.14.71.00
33147.14.82.99

SHELL 615013F

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Solvay Kunststoffe GmbH

Postfach 110270
42662 Solingen
Germany
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VINYL CHLORIDE

1. General Information

Id 75-014
Date 18.06.2002

Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Solvay S.A.

Rue du Prince Albert 33
1050 Bruxelles
Belgium

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Viniclor S.A

Avenida de Burgos 12-6
28036 Madrid
Spain

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Vinnolit Monomer GmbH

Gendorf

84504 Burgkirchen
Germany

(0049) 8679-0
(0049) 8679-5518

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Wacker - Chemie GmbH

Postfach 1260, Johannes-Hess-Strasse 24
84480 Burghausen

Germany

08677/83 4888

08677/83 5590

UNEP PUBLICATIONS 41



OECD SIDS
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1. General Information

Id 75-014
Date 18.06.2002

Source
11.02.2000

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Source
11.02.2000

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

aee?ieeC ?a?EaeCeC

euieC

10044 ca??CeAiee?
Greece

031-750000
(031)769897

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

1.02 LOCATION OF PRODUCTION SITE

1.03

11

11.0 DETAILS ON TEMPLATE

Substance type
Physical status
Purity

Source
29.05.2002

111 SPECTRA

1.2 SYNONYMS

(Mono)chloroethene
Source

21.04.1994

(Mono)chloroethylene
Source

21.04.1994

1-Chlorethylen
Source

10.02.1994

IDENTITY OF RECIPIENTS

GENERAL SUBSTANCE INFORMATION

organic

gaseous

>99.9 % wiw

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Hoechst AG Frankfurt/Main

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

o)
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OECD SIDS VINYL CHLORIDE

Id 75-014
Date 18.06.2002

1. General Information

1-Chloroethene

Source Akzo Nobel Chemicals b.v. Amersfoort

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
02.05.1994

1-Chloroethylene

Source Akzo Nobel Chemicals b.v. Amersfoort

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
02.05.1994
Chlorethen
Source Hoechst AG Frankfurt/Main

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
10.02.1994
Chloroethene
Source Akzo Nobel Chemicals b.v. Amersfoort

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
02.05.1994

Chloroethylene
Source

02.05.1994

ethylene monochloride
Source

Akzo Nobel Chemicals b.v. Amersfoort

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4

Limburgse Vinyl Maatschappij Tessenderlo

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

16.05.1994
monochlorethylene
Source Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
16.05.1994

monochloroethene
Source

17.05.1995

monochloroethylene
Source

16.05.1994

Neste Oy Chemicals Porvoo
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

UNEP PUBLICATIONS
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OECD SIDS VINYL CHLORIDE

1. General Information Id 75-014
Date 18.06.2002

Monyl
Source :  Hoechst AG Frankfurt/Main

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
02.03.1994
vinyl chloride
Source :  Neste Oy Chemicals Porvoo

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
17.05.1995

vinyl chloride monomer
Source : Limburgse Vinyl Maatschappij Tessenderlo

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
16.05.1994

13 IMPURITIES

14 ADDITIVES

15 QUANTITY

Production during the
last 12 months
Import during the last

12 months

Quantity :  more than 1 000 000 tonnes in

Result :  In 1999 capacity in North America is estimated at 8.344 million metric tons
(18.4 billion pounds), Western Europe 6.305 million metric tons (13.9 billion
pounds), Japan 3.441 million metric tons (7.586 billion pounds), and other
global regions 11.932 million metric tons (26.3 billion pounds). Worldwide
production capacity in 1999 was approximately 30.022 million metric tons
(66.186 billion pounds)

22.05.2002 (1)

161 LABELLING

Labelling : asinDirective 67/548/EEC
Symbols o F+T
Nota : D other RM: S
Specific limits : nodata
R-Phrases :  (45) May cause cancer
(12) Extremely flammable
S-Phrases 1 (53) Avoid exposure- obtain special instructions before use

(45) In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible)
Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000
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OECD SIDS VINYL CHLORIDE

1. General Information Id 75-014
Date 18.06.2002

162 CLASSIFICATION

Classification : asinDirective 67/548/EEC

Class of danger : carcinogenic, category 1

R-Phrases 1 (45) May cause cancer

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Classification : asinDirective 67/548/EEC

Class of danger : extremely flammable

R-Phrases : (12) Extremely flammable

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

1.7 USE PATTERN

Type 1 type

Category : Non dispersive use

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
29.05.2002

Type : type

Category : Usein closed system

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type : industrial

Category :  Basic industry: basic chemicals

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type : industrial

Category :  Chemical industry: used in synthesis

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type :  industrial

Category :  Polymers industry

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type : use

Category : Intermediates

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

Type I use

Category : other: Monomer for production PVC

Source : EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
11.02.2000

1.71 TECHNOLOGY PRODUCTION/USE
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OECD SIDS

VINYL CHLORIDE

1. General Information

Id 75-014
Date 18.06.2002

1.8

Type of limit
Limit value
Remark

Source
18.06.2002

Type of limit
Limit value
Country
Remark
Source

30.05.1994

Type of limit
Limit value
Country
Remark
Source

30.05.1994

Type of limit
Limit value
Country
Remark

Source
08.12.1993

Type of limit

Limit value

Short term exposure
Limit value

Schedule

Frequency

Remark

Source
29.05.2002
Type of limit

Limit value
22.05.2002

Type of limit
Limit value

OCCUPATIONAL EXPOSURE LIMIT VALUES

MAC (NL)

TWA 3 ppm over 1 year period.
Classified as carcinogenic to human.
A monitoring system must be available, giving a warning when the
following concentrations will be reached: 30 ppm over 2 minutes; 20 ppm
over 20 minutes; 15 ppm over 60 minutes. Respiration protection should be
available when there is a risk of respiration of vinylchloride concentrations
of 8 ppm or higher, over 1 hour.
Akzo Nobel Chemicals b.v. Amersfoort
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
@)

MAK (DE)

3 other: ppm (vol/vol)

Germany

Existing plants for VC and PVC production.

EVC INTERNATIONAL SA/NV Bruxelles

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

®)

MAK (DE)

2 other: ppm (vol/vol)

Germany

Otherwise.

EVC INTERNATIONAL SA/NV Bruxelles

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

4)
MAK (DE)

Germany

In Section Il A 1 of the MAK-value list of 1988, VC is cited as a substance
which, according to experience, may cause malignant tumors.

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

MEL (UK)
7 other: parts per million

8 hour(s)

1 times

MEL(UK) also stipulates an overriding annual maximum exposure limit of 3
parts per million (time weighted average)

Hydro Polymers Limited Newton Aycliffe, Co Durham

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

TLV (US)
2.3 mg/m3
(5) (6)

TRK (DE)
8 mg/m3
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VINYL CHLORIDE

1. General Information

Id 75-014
Date 18.06.2002

Short term exposure
Limit value

Schedule

Frequency

Country

Remark

Source

19.02.1997

Type of limit

Limit value

Short term exposure
Limit value

Schedule

Frequency

Country

Remark

Source

19.02.1997

Type of limit
Limit value
Remark
Source

18.06.2002

Type of limit

Limit value

Short term exposure
Limit value

Schedule

Frequency

Country

29.05.2002

Type of limit
Limit value
Source

10.05.1994
Type of limit

Limit value
Source

15.04.1995
Type of limit
Limit value
Country
Source

30.05.1994

Type of limit

32mg/m3

15 minute(s)

4 times

Germany

Limit value for existing plants for VC- and PVC -production

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

TRK (DE)
5 mg/m3

20mg/m3

15 minute(s)

4 times

Germany

Limit value for other plants

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

TRK (DE)

8 mg/m3

annual average exposure < 1.5 mg/m3

Wacker - Chemie GmbH Burghausen

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

other: TWA
5 mli/m3

10 ml/m3

times
Finland

other: MAC -ttg (NL)

3 other: ppm over 1 year

Limburgse Vinyl Maatschappij Tessenderlo

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

@)

other: Norwegian

3 mg/m3

Hydro Plast AB Stenungsund

NORSK Hydro a.s OSLO

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

other: OEL (EEC)

3 other: ppm (vol/vol)

United Kingdom

EVC INTERNATIO NAL SA/NV Bruxelles

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

)
other: OEL (EEC)
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1. General Information

Id 75-014
Date 18.06.2002

1.9

Limit value
Country
Source

30.05.1994
Type of limit
Limit value
Country
Remark
Source
17.02.1994
Type of limit
Limit value
Country
Remark
Source

17.02.1994

Memo
Remark

Source
19.02.1997

Memo
Remark

Source
19.02.1997
Remark
Source
20.05.1994

Remark

Source

SOURCE OF EXPOSURE

3 other: ppm (vol/vol)
ltaly
EVC INTERNATIONAL SA/NV Bruxelles
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
)

other: VME
7.7 mg/m3
France
Authorized value for industrial sites built before 1980
Atochem Paris la Defense
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(10)

other: VME
2.6 mg/m3
France
Authorized value for industrial sites built after 1980
Atochem Paris la Defense
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(10)

Release from production

VC production normally is a continuous process that is conducted in closed
systems. Therefore no defined sources of atmospheric VC emissions
occur. Additional exhaust-gas scrubbing measures have reduced the
emission from point sources to drop below 0.0001 kg/t.

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

(1)

Release of residual monomers, trends

The main emission source for VC is freshly polymerized PVC itself which,

after leaving the closed polymerization system, primarily releases its

remaining monomer content into the atmosphere during drying, storage

and processing. These emissions have been reduced by the introduction of

intensive degasification processes between the polymerization and drying.

The extent to which the monomer is removed depends on the PVC type.

Furthermore, VC emissions have been reduced by the introduction of

automatic pressurized water cleaners for removal of PVC crusts in the

reactors.

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(12) (13) (14) (11) (15)

Produced by degradation in the environment of several chlorinated
compounds like trichloroethylene/perchloroethylene.

Solvay S.A. Bruxelles

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

The product is obtained via thermal cracking of 1,2-dichloroethane, distilled
and condensed. It is transferred via piping or rail-tanks to the PVC
polymerization plants.

EVC INTERNATIONAL SA/NV Bruxelles
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1. General Information Id 75-014
Date 18.06.2002

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

26.05.1994
Remark : Inhalation
Skin contact
Source : Limburgse Vinyl Maatschappij Tessenderlo
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
10.05.1994

1.10.1 RECOMMENDATIO NS/PRECAUTIONARY MEASURES

1.10.2 EMERGENCY MEASURES

111 PACKAGING

112 POSSIB. OF RENDERING SUBST.HARMLESS

113 STATEMENTS CONCERNING WASTE

1.14.1 WATER POLLUTION

Classified by KBwS (DE)
Labelled by KBwS (DE)
Class of danger 2 (water polluting)
Country Germany
Remark Katalog-Nr. 462
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
19.02.1997 (16)
Classified by KBwS (DE)
Labelled by
Class of danger 2 (water polluting)
Remark Kenn-Nr. 462 (Wassergefahrdungsklasse - WGK)
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
30.01.1997 (17) (18)
Classified by other: Hoechst AG
Labelled by other: Hoechst AG

Class of danger
Source

04.06.1994

2 (water polluting)
Hoechst AG Frankfurt/Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(19)

1.14.2 MAJOR ACCIDENT HAZARDS
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1. General Information

Id 75-014

Date 18.06.2002

Legislation
Substance listed
No. in directive
Remark

Source

08.08.1994

Legislation
Substance listed
No. in directive
Remark

Source

04.06.1994

Legislation
Substance listed
No. in directive
Country

Remark

Source

19.02.1997

Legislation
Substance listed
No. in directive
Remark

Source

25.11.1996

1.14.3 AIR POLLUTION

Classified by
Labelled by
Number

Class of danger
Source

08.08.1994

Classified by
Labelled by
Number

Class of danger
Remark
Source

04.06.1994

Classified by
Labelled by

Stoerfallverordnung (DE)
yes

Stoerfall-Stoff-Nr. 315

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Stoerfallverordnung (DE)
yes

Nr. 54
Hoechst AG Frankfurt/Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Stoerfallverordnung (DE)
yes

Germany

Anhang II Nr. 315 (Vinylchlorid)

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

Stoerfallverordnung (DE)
yes

Kenn-Nr. 315

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

TALuft (DE)

TA-Luft (DE)

2.3 (carcinogenic substances)

1]

BASF AG Ludwigshafen

BASF Antwerpen N. V. Antwerpen 4

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

TALuft (DE)

TALuft (DE)

2.3 (carcinogenic substances)

M

Erlaubte Emission: 5 mg/m3; TA-Luft vom 27.02.1987

Hoechst AG Frankfurt/Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

TALuft (DE)
TALuft (DE)

(20)

(21)

(16)

(21)

(19)
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VINYL CHLORIDE

1. General Information

Id 75-014
Date 18.06.2002

1.15

Number

Class of danger
Country
Source
19.02.1997

Classified by
Labelled by
Number

Class of danger
Remark
Source

30.01.1997

Remark
Source
03.06.1994

Remark

Source
28.02.1994

Remark

ADDITIONAL REMARKS

2.3 (carcinogenic substances)
11
Germany
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(16)

TALuft (DE)

2.3 (carcinogenic substances)
11l
Erlaubte Emission: 5 mg/m3; TA-Luft vom 27.02.1987
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(18)

Wassergefahrdungsklasse (German water pollution classification): 2 (water
polluting); Catalog no.: 462

Akzo Nobel Chemicals b.v. Amersfoort

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

CONVERSION FACTORS (20 deg C, 101 kPa):

1 mg/m3=0.39 ppm

1 ppm =2.56 mg/m3

Solvay S.A. Bruxelles

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

For disposal, recover or recycle, if possible. Otherwise : evaporate.

Do not use oxygen or compressed air for filling, discharging and handling
the product.

Keep containers tightly closed and in a cool, well ventilated place.

Avoid electrostatic discharge generation.

Extinguish any naked flames.

Remove ignition sources.

Avoid sparks. Do not smoke.

Keep under nitrogen.

International Transport Classification

UN number : 1086

Class: 2.1

Packing group : -

Proper shipping name : Vinyl chloride, inhibited.

Sea (IMO)
Marine pollutant : NO
Symbol : Flammable gas.

Rail/Road (ADR/RID)

Class : 2

Item : 3 ?c)

Symbol : Flammable gas.

Proper shipping name : Vinyl chloride, inhibited.
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OECD SIDS

VINYL CHLORIDE

1. General Information

Id 75-014

Date 18.06.2002

Kemler plate : 239/1086

Air (IATA/IACO)

UN number : 1086

Class : 2.1

Packing group : -

Symbol : Flammable gas.

Source SHELL FRANCE Rueil Malmaison
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
25.05.1994
Remark IMO/IMDG Clase 2
N? ONU 1086 RID/TPF y ADR/TPC Clase 2,3?C
Source AISCONDEL, S.A. Barcelona
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
02.06.1994
Remark Transport information:
Substance transported from port storage terminal by road in 18 tonne
tankers at an average frequency of 10 tankers per day. Control measures
consist of use of dedicated purpose-built tankers travelling along routes
authorised jointly by local regulatory authorities and emergency services.
Source Hydro Polymers Limited Newton Aycliffe, Co Durham
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
27.05.1994
116  LAST LITERATURE SEARCH
Type of search Internal and external
Source PCA Services, Inc. Kingsport, TN
13.01.2001

117 REVIEWS

1.18

Memo
20.05.2002

ATSDR

LISTINGS E.G. CHEMICAL INVENTORIES

(22)
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OECD SIDS VINYL CHLORIDE

Id 75-014
Date 18.06.2002

2. Physico-Chemical Data

21 MELTING POINT

Value =-153.8 °C
Decomposition noat °C
Sublimation no
Method other
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
15.05.2002 (23) (24)
Value =-153.7 °C
Sublimation
Method other: not specified
Year
GLP nodata
Test substance
Source EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (25)
Value =-153.7 °C
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22,05.2002 (18)
22 BOILING POINT
Value =-134 °C at
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (18)
Value =-134 °C at
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (18)
Value =-134 °C at
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (18)
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OECD SIDS VINYL CHLORIDE

2. Physico-Chemical Data Id 75-014

Date 18.06.2002

23 DENSITY

Type density
Value =.964 g/cm3at-10°C
Method other
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
29.05.2002 (23)
Type density
Value =.911 glcm3at20°C
Method other
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
15.05.2002 (23)
Type density
Value =.969 g/cm3at-14.2°C
Method other
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (24)
Type density
Value =.947 glcm3at0°C
Method other
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (23)
Type density
Value =.929 g/cm3at10°C
Method other
Year 1986
GLP nodata

Test substance
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OECD SIDS

VINYL CHLORIDE

2. Physico-Chemical Data Id 75-014
Date 18.06.2002
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (23)
Type density
Value =8 kg/m3at15°C
Method other: not specified
Year
GLP no data
Test substance
Remark Type: Vapour density
Pressure: 2900 hPa
Source EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (26)
Type density
Value =.9106 g/cm3at20°C
Remark Angaben beziehen sich auf die Flussigphase
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (18)
Type relative density
Value =2598 at20°C
Remark Relative Gasdichte bezogen auf Luft; bei 1013 hPa
Source Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (18)
Type density
Value =.872 glcm3at40°C
Method other
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (23)
231 GRANULOMETRY
24 VAPOUR PRESSURE
Value =3330 hPaat20°C
Decomposition
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OECD SIDS

VINYL CHLORIDE

2. Physico-Chemical Data

Method

Year

GLP

Test substance
Remark
Source

Reliability
12.04.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value

Id 75-014
Date 18.06.2002
other (measured)
1986
nodata
Method not specified
Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=510 hPaat-30°C

other (measured)
1986
nodata

Method not specified

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=780 hPaat-20°C

other (measured)
1986
nodata

Method not specified

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=1150 hPaat-10°C

other (measured)
1986
nodata

Method not specified

Huels AG Mar

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=1180 hPaat-10°C

other (measured)
1986
no data

Method not specified

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=1650 hPaat0°C

(24)

(24)

(24)

(24)

(23)
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OECD SIDS

VINYL CHLORIDE

2. Physico-Chemical Data

Id 75-014

Date 18.06.2002

Decomposition
Method other (measured)
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Relability (2) valid with restrictions
22.,05.2002 (24)
Value =1670 hPaat0°C
Decomposition
Method other (measured)
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (23)
Value =1750 hPaat0°C
Decomposition
Method other (calculated): not specified
Year
GLP nodata
Test substance
Source EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22,05.2002 (26)
Value =2430 hPaat10°C
Decomposition
Method other (measured)
Year 1986
GLP nodata
Test substance
Remark Method not specified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (24)
Value =2450 hPaat10°C
Decomposition
Method other (measured)
Year 1986
GLP nodata
Test substance
Remark Method notspecified
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Reliability (2) valid with restrictions
22.05.2002 (23)
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VINYL CHLORIDE

2. Physico-Chemical Data

Id 75-014
18.06.2002

Date

Value
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value
Source

=3330 hPaat20°C

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

= 3400 hPaat20°C

other (calculated): not specified
no data

EIf Atochem

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=4510 hPaat30°C

other (measured)
1986
nodata

Method not specified

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=5980 hPaat40°C

other (measured)
1986
no data

Method not specified

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

= 6000 hPaat40° C

other (measured)
1986
no data

Method not specified

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

=6250 hPaat40°C

Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

(18)

(26)

(24)

(23)

(24)
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OECD SIDS

VINYL CHLORIDE

2. Physico-Chemical Data

Id 75-014
Date 18.06.2002

25

261

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Source

Reliability
22.05.2002

Value
Decomposition
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Log pow
Method

Year

GLP

Test substance
Source

Test substance

Reliability
15.05.2002

Log pow
Method

Year

GLP

Test substance
Remark
Source

Reliability
22.05.2002

Value

PARTITION COEFFICIENT

WATER SOLUBILITY

(2) valid with restrictions
(18)

=7600 hPaat48°C
other (calculated): not specified
nodata

EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(26)

=7560 hPaat50°C

other (measured)
1986
nodata

Method not specified
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23)

=158 at22°C

OECD Guide-ine 107 "Partition Coefficient (n-octanol/water), Flask
shaking Method"

1981

no

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
VC 99.96 %
Impurities: Chloromethane (320 ppm) and n-Butan (54 ppm)
(2) valid with restrictions
(27)

=136 at°C
other (calculated)
1989

calculated according to Hansch and Leo 1979; Leo et al. 1988
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(28) (29)

=11 gllat20°C
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VINYL CHLORIDE

2. Physico-Chemical Data

Id 75-014
Date 18.06.2002

Qualitative

Pka

PH

Method

Year

GLP

Test substance
Source

Reliability
15.05.2002

Value
Qualitative

Pka

PH

Method

Year

GLP

Test substance
Remark

Source

Reliability
22.05.2002

Value
Qualitative
Pka

PH
Remark
Source

Reliability
22.05.2002

Value
Qualitative

Pka

PH

Method

Year

GLP

Test substance
Remark

Source

Reliability
22.05.2002

Value
Qualitative
Pka

PH
Method
Year

of low solubility
at25°C

at and °C
other: not specified
1986
no data

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(24) (30)

=.95 other: weight % at15°C

at25°C
at and °C
other
1986
nodata

Method: not specified.
Pressure: under th e vapour pressure of the liquid VC phase.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23)

=272 glat20°C

at25°C
=7 at and20°C
1013 mbar
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(18)

=.915 other: weight % at20.5°C

at25°C
at and °C
other
1986
nodata

Method: not specified.
Pressure: under the vapour pressure of the liquid VC phase.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23)

=1.1 gllat25°C
at25°C

at and °C
other: not specified
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OECD SIDS

VINYL CHLORIDE

2. Physico-Chemical Data

GLP
Test substance
Source

Reliability
22.05.2002

Value
Qualitative

Pka

PH

Method

Year

GLP

Test substance
Remark

Source

Reliability
22.05.2002

26.2 SURFACE TENSION

27 FLASH POINT

Value

Type

Method

Year

GLP

Test substance
Remark
Source

Reliability
29.05.2002

Value

Type

Method

Year

GLP

Test substance
Source

Reliability
29.05.2002

Value

Type
Source

Id 75-014
Date 18.06.2002
nodata
EIf Atochem
Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(26)

= .89 other: weight % at29.5°C

at25°C
at and °C
other
1986
nodata

Method: not specified.
Pressure: under the vapour pressure of the liquid VC phase.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23)

=-78°C
open cup
other
1986
nodata

Method: open cup (according to Cleveland)
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23) (24)

=-78°C
closed cup
other: not specified

nodata

EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(26)

=-78°C
Hoechst AG Frankfurt/Main

Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)

UNEP PUBLICATIONS 61



OECD SIDS

VINYL CHLORIDE

2. Physico-Chemical Data

Id 75-014
Date 18.06.2002

28

29

Reliability
29.05.2002

AUTO FLAMMABILITY

Value

Method

Year

GLP

Test substance
Source

Reliability
29.05.2002

Value
Remark
Source

Reliability
29.05.2002

Value

Method

Year

GLP

Test substance
Remark
Source

Reliability
29.05.2002

FLAMMABILITY

Result

Method

Year

GLP

Test substance
Remark
Source

Reliability
29.05.2002
Result

Source

Reliability
29.05.2002

(2) valid with restrictions
(18)

=473 °C at 1013 hPa
other: not specified

nodata

EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(26)

=410 °C at
Zundtemperatur
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(4) not assignable
(18)

ca.472 °C at

Directive 84/449/EEC, A.15 "Auto-flammability of volatile liquids or gases"
1986

nodata

according to DIN 51 794
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23) (24)

extremely flammable liquified gas
other: not specified

nodata

Formation of hydrogen chloride, carbon monoxide (corrosive and toxic)
EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(26)

extremely flammable
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(18)
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VINYL CHLORIDE

2. Physico-Chemical Data

Id 75-014
Date 18.06.2002

210 EXPLOSIVE PROPERTIES

Result
Remark
Source

Reliability
29.05.2002

211  OXIDIZING PROPERTIES

212 ADDITIONAL REMARKS

Memo

Remark

Source

Reliability

29.05.2002

Memo

Remark

Source

Reliability
29.05.2002

Memo

Remark
Source

Reliability
29.05.2002

Remark

Source

25.11.1996

Remark
Source

29.05.2002

other
Flammability limits: 3.6 - 33 Volume %
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(18)

Critical temperature and pressure
Critical temperature: 156 degree C
Critical pressure: 55900 hPa
EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(26)

Explosive limits
Ignition Temperature (in Temperature Class T 2) according to the method
of Nabert and Schoen (1980)
Explosive limit in air: 3.8...29.3 Vol-%
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(23)

Explosive limits
Explosive limits in air: 4...22 Vol-%
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(24)

Loslichkeit H20 in VC: 1.1 g/l bei 25 ?C und 1000 mbar Gefahrliche
Reaktionen: mit Peroxiden, Sauerstoff - Polymerisation mit exothermer
Warmetonung (H = -105.9 KJ/mol)
Loslich in fast allen org. Losemitteln, nicht in niedermolekularen
Polyalkoholen.
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt am Main
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(18)

Decomposition products: Phosgene, Carbon monoxide and HCI
Hoechst AG Frankfurt/Main
Celanese GmbH Frankfurt amMain
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(18)
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OECD SIDS VINYL CHLORIDE

3. Environmental Fate and Pathways Id 75-014
Date 18.06.2002

311 PHOTODEGRADATION

Type :oair

Light source : other

Light spect. : >=105 nm

Rel. intensity : based on Intensity of Sunlight
Indirect photolysis

Sensitizer

Conc. of sens.

Rate constant : = cm3/(molecule*sec)
Degradation : % after

Deg. Product :

Method : other(measured)

Year 1977

GLP : nodata

Test substance : otherTS

Remark :

A pseudo first order K of 3.3 * E-6 sec-1 (299.2 K) can be derived from the
K reported by Atkinson (6.6 * E-12 cm3/molecule * sec) assuming a
constant concentration of OH (1.0 * E6 molecules/cm3), and 12 hours of
sunshine/day. By dividing the In 2 by the pseudo rate constant, a T1/2
(299.2 K) of 2.4 d can be calculated. T1/2s of 3.2 d at 357.8 degrees K and
4.1d at422.5 degrees K can be similarly derived using the reported rate
constants. AT1/2 of 2.4 d was determined by Crutzen (referenced in
Atmospheric Chemistry, DG Goldberg (ed), Ann Arbor Press, 1982, p. 313-
328)

Result
The rate constants for reaction of OH radicals with vinyl chloride were as
follows:

k=6.6 +0.66 * E-12 cm3/molecule*sec at 299.2 degrees K;
k =5.01+0.51* E-12 cm3/molecule*sec at 357.8 degrees K;

k =3.95+0.4 * E-12 cm3/molecule*sec at 422.5 degrees

Source
PCA Services, Inc
PCA Services, Inc. Kingsport, TN

Test condition
OH radicals were produced by pulsed vacuum UV photolysis of H20 at
wavelengths >= 1050 Angstrom. OH radical concentrations were
monitored as a function of time after the flash by resonance fluorescence.
The flash lamp was operated at discharge energies of 25-65 J per flash at
repetition rates of one flash every 3 seconds and flash durations of <=1
microsec. Decay curves of OH radicals were accumulated from 38-1200
flashes. OH radical concentrations were followed over at least 3 half-lives.
Gas mixtures in reaction vessels were replenished every few flashes. The
partial pressure of H20 in the reaction cells was typically 0.01 torr. Flows
were monitored by calibrated flowmeters and gases were premixed before
entering reaction vessels.

The reactions of OH radicals (approximately 10*E11 molecules/cm3) with
CH2=CHF, CH2=CHCI, and CH2=CHBr at concentrations ranging from 0-
10*E13 molecules/cm3 were studied over the temperature range 299-426
degrees K at a total pressure of argon of 50 (CH2=CHCI and CH2=CHBr)
or 100 torr (CH2=CHF)

Test substance
vinyl chloride >=99.9% purity (0.006% methyl chloride)
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VINYL CHLORIDE

3. Environmental Fate and Pathways Id 75-014

Date 18.06.2002

Reliability
15.05.2002

Type

Light source
Light spect.
Rel. intensity
Conc. of subst.
Indirect photolysis
Sensitizer
Conc. of sens.
Rate constant
Degradation
Deg. Product
Method

Year

GLP

Test substance
Deg. Product

Remark

Result

Source

Test condition

Reliability
12.01.2001

Type

Light source

Light spect.

Rel. intensity
Indirect photolysis
Sensitizer

Conc. of sens.

(2) valid with restrictions
(31)

air
Xenon lamp

nm

based on Intensity of Sunlight
20 mg/l at degree C

other:NO (nitrogen oxide)

cm3/(molecule*sec)
% after
yes
other (measured)
1977
nodata
nodata

The temperature at which the reaction took place and the wavelength of
the xenon lamp were not stated

Vinyl chloride and ethyl chloride were decomposed to formaldehyde and
HCI by irradiation with a xenon lamp in the presence of NO in air. The
decomposition rate of vinyl chloride was faster than ethyl chloride. After
irradiation for 10, 20, 40, or 60 min, the concentration of vinyl chloride
decreased by approximately 25, 35, 40 and 45% in the absence of NO, by
approximately 35, 45, 60 and 65% in the presence of 5 ppm NO, and by
approximately 40, 65, 85 and 90% in the presence of 20 ppm NO.

Formation of formaldehyde was maximal (approximately 2700 ppm) after
60 minutes of irradiation with 20 ml/I (ppm) vinyl chloride. The

concentration of HCI (approximately 10000 ppm) was highest after 120
minutes of irradiation with 20 ppm vinyl chloride. Lower maximal levels of
formaldehyde (3 ppm) and HCI (75 ppm) were formed after 60-120 minutes
of irradiation of 20 ppm ethyl chloride

PCA Services, Inc
PCA Services, Inc. Kingsport, TN

Vinyl chloride or ethyl chloride (20 ml) and NO (0, 5 or 20 ml) were injected
into reaction vessels (1 1) and irradiated with a xenon lamp for 1, 20, 20, 40,
60 or 120 min. Water (50 ml) was then injected into the vessels with a
syringe. After standing for 20 minutues (with occasional shaking), the
solutions were analyzed for formaldehyde and chloride ion using standard
methods. Vinyl chloride and ethyl chloride concentrations were monitored
using a gas chromatograph
(2) valid with restrictions
(32)

air

nm
based on Intensity of Sunlight

OH
500000 molecule/cm3
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3. Environmental Fate and Pathways Id 75-014

Date 18.06.2002

Rate constant
Degradation
Deg. Product
Method

Year

GLP

Test substance
Remark

Result

Source

Reliability
22.05.2002

Type

Light source
Light spect.
Rel. intensity
Conc. of subst.
Deg. Product
Method

Year

GLP

Test substance
Remark
Result

Source

Test condition

Reliability
22.05.2002

Type

Light source
Light spect.
Rel. intensity
Conc. of subst.
Deg. Product
Method

Year

GLP

Test substance
Result

Source

Test condition

Reliability
22.05.2002

=.0000000000068 cm3/(molecule*sec)

=50 % after2.4day

other (measured)

1984

nodata

no data

Average (atmospheric) OH-radical concentration according to Crutzen
1982;

Method: Medium size smog chamber; determination of rate constant
relative to ethene.

Rate constant (measured):

K (OH) =6.8+0.2*E-12 cm3/molecule*sec

Half-life (calculated): t 1/2=2.4d
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(33) (34)

water
other
>300 nm
based on Intensity of Sunlight
10 mg/l at degree C

other (measured)
1976
nodata
no data
Absorption of VC in water <218 nm.
No photolysis over a 90-hour period.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
H g-lamp; filtered (> 300 nm);
Integrated intensity of the 300 - 370 nm light: ca. 8x more intense than
midday-June sunlight (lat. 34 degree N) in the same spectral region.
(2) valid with restrictions
(39)

water

nm
based on Intensity of Sunlight
10 mg/l at degree C

other (measured)
1976
nodata

No decomposition of VC during 20 h of irradiation.

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Photolysis in unfiltered natural water from the Oconee River (GA, USA)
and from the Okefenokee Swamp (GA, USA); in water containing 20 mg/l
commercial humic acid.

(2) valid with restrictions
(39)
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Type

Light source

Light spect.

Rel. intensity
Conc. of subst.
Indirect photolysis
Sensitizer

Conc. of sens.
Rate constant

water
other
=578 nm
based on Intensity of Sunlight
10 mg/l at degree C

other

cm3/(molecule*sec)

Degradation % after
Deg. Product
Method other (measured)
Year 1976
GLP no data
Test substance nodata
Result VC not readily degraded.
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Test condition Photosensitization with methylene blue (concentration: 1.0*E4 M;
generation of singlet oxygen).
Reliability (2) valid with restrictions
22.05.2002 (35)
Type water
Light source other
Light spect. =313 nm
Rel. intensity based on Intensity of Sunlight
Conc. of subst. 10 mg/l at degree C
Indirect photolysis
Sensitizer other
Conc. of sens.
Rate constant cma3/(molecule*sec)
Degradation % after
Result Rapid decomposition of VC (no kinetic data provided).
Disappearance quantum yield (313 nm): 0.75 (3.0 * E-2 M VC).
Source Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Test condition Photosensitization with acetone (concentration: 10 vol-%).
Reliability (2) valid with restrictions
22.05.2002 (35)
Type water
Light source
Light spect. nm
Rel. intensity based on Intensity of Sunlight
Conc. of subst. 10 mg/l at degree C
Indirect photolysis
Sensitizer other
Conc. of sens.
Rate constant cm3/(molecule*sec)
Degradation % after
Deg. Product
Method other (measured)
Year 1976
GLP nodata
Test substance no data
Result Rapid disappearance of VC;
ca. 30 % degradation after 1 h;
ca. 80 % degradation after 3 h;
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Source

Test condition
21.09.1993

3.1.2 STABILITY IN WATER

Type

t1/2 pH4

t1/2 pH7

t1/2 pH9

t1/2 pH 6.1
Deg. Product
Method

Year

GLP

Test substance
Result

Source

Test condition

Test substance

Reliability
13.01.2001

Type

Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
Photosensitization with H202 (generation of OH radicals)

abiotic

>=1 yearat degree C
at degree C
at degree C

>=1 yearat degree C

other
1976
nodata
other TS

Vinyl chloride was chemically stable in two natural water samples. It did
not degrade after 41 hours of incubation at room temperature or 85
degrees C. In reaction mixtures at pH 3.0, 7.0 and 11.0, at 85 degrees C,
no reaction was detected after 27 hours. No degradation of vinyl chloride
was observed after 12 hours of incubation under oxidizing conditions at
high temperature (85 degrees C). At elevated temperature vinyl chloride
was degraded by H202. The reaction with H202 obeyed zero-order
kinetics,

Extrapolation of the elevated temperature data to environmental conditions
indicated a minimum T1/2 of at leas t one year. Extrapolation of pH data
indicated a T1/2 on the order of years

PCA Services, Inc
PCA Services, Inc. Kingsport, TN

The stability of vinyl chloride was tested in natural water from The Oconee
River, GA, USA (pH = 6.1) and Okefenokee Swamp, GA, USA (pH 4.2).
The Oconee River water sample was filtered through a 0.22 micron filter
prior to use. A special reaction vessel designed to eliminate volatilization
was used. The vessel was filled to the top with water an 20 ml of vinyl
chloride was added. The filled vessel was placed in a constant
temperature bath (room temperature or 85 degrees C) and removed at
recorded intervals for analysis. The concentration of vinyl chloride at each
time point was determined by comparison of glc peak heights using a vinyl-
chloride carbon tetrachloride standard solution.

Reaction mixtures of varying pH (3.0, 7.0 and 11.0) were prepared to
determine the effect of pH on the reaction. The effect of oxidation on the
reaction was assessed by saturating the water with molecular O2 prior to
adding vinyl chloride or by reacting H202 (10 mM) with vinyl chloride (0.1
mM) at 85 degrees C

Vinyl chloride was obtained from Matheson Chemical Company and used

as received. Purity was not noted
(2) valid with restrictions

Abiotic

(35)

(36)
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t1/2 pH4
t1/2 pH7
t1/2 pH9
Remark

Source

Reliability
22.05.2002

3.1.3 STABILITY IN SOIL

Type
Radiolabel
Concentration
Soil temp.
Soil humidity
Soil classif.
Year

Remark

Source

Reliability
22.05.2002

3.2 MONITORING DATA

Reliability
28.05.2002

Reliability
28.05.2002

Result
Reliability
28.05.2002
Result
Reliability
28.05.2002
Result

Reliability
28.05.2002

Remark

at degree C

at degree C

at degree C
Hydrolysis over a pH range from 4.3 to 9.4 does not appear to be an
important pathway for loss of VC from water. The hydrolytic half-life has
been estimated to be less than 10 years at 25.5 degree C.
EIf Atochem
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

(37)
other
degree C
Chloroethylene is a gas and evaporates rapidly. It is also biologically
degradable (see section 3.5)
Solvay S.A., Bruxelles
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(2) valid with restrictions
(38)
(2) valid with restrictions
(39)
Vinyl chloride has been detected at higher levels in dumpsite emissions,
however, the source of these emissions was not from manufacture or use,
but from degradation of other chemicals.
(2) valid with restrictions
(40)
Vinyl chloride was positively identified in only 0.74% of 945 groundwater
supplies monitored throughout the United States (detection limit 0.001
ppm). The maximum concentration determined was 8.4 5g/l (0.0084 mg/l).
(2) valid with restrictions
(41)
Concentrations of vinyl chloride in drinking water wells and surface water in
New York State were found to be 50 5g/l and 10 5g/l respectively.
(2) valid with restrictions
(42)

The weight of evidence suggests that this value is atypical.
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ATSDR. 1997. Toxicological profile for vinyl chloride. Public Health
Service, US Department of Health and Human Services. ATSDR
Toxicological Profiles. CRC Press, Inc.

Result :  Ahigh determination of 380 5g/I was obtained in groundwater in a nine
state monitoring study.
Reliability 1 (2) valid with restrictions
28.05.2002 (43)
Result :  PVC plastics used for food contact packaging, drug and medical device

products are regulated in the United States under the Federal Food, Drug
and Cosmetic Act (FFDCA) as administered by the Food and Drug
Administration (FDA). The FDA has determined a reasonable worst-case
exposure estimate for vinyl chloride to be 25 nanograms average per day.
The FDA stated that "because of numerous conservatisms in the estimate,
lifetime-averaged individual exposure is expected to be substantially less
than 25 nanograms per day". The FDA has calculated that the individual
lifetime risk of cancer from exposure to vinyl chloride monomer at 25
nanograms per day is less than 1 in 10 million. Thus the FDA concluded
that "there is a reasonable certainty of no harm from the exposure to vinyl
chloride monomer that may result from the use of vinyl chloride polymers in
food packaging complying with the vinyl chloride limits set forth by the

FDA".
Reliability : (2) valid with restrictions
28.05.2002 (44)
Result : <1 ppm residual VCM in PVC products while modern medical grade PVC is
believed to contain <10 ppb VCM.
Reliability :  (2) valid with restrictions
28.05.2002 (45)
Result : According to a NSF report on Residual Vinyl Chloride Monomer (RVCM)

content of PVC sampled between January 1, 1998 through October 18,
2000, only 74 of 519 (14%) samples of PVC pipe and 21 of 178 (12%)
samples of PVC fittings showed detectable levels of vinyl chloride
monomer (detection level 0.1 mg/kg). The average RCVM value of all
samples, considering non-detect samples as zero, is reported as 0.07
mg/kg for pipe and 0.03 mg/kg for fittings

Reliability : (2) valid with restrictions
28.05.2002 (46)
Method : Inthe case of wall covering applications, a study was conducted using PVC

resin containing 1.2 ppm vinyl chloride monomer. This resin was mixed
with 50 phr DOP and 1 phr of a Ca/ZN stabilizer only, and spread onto
release paper at 1000 g/m2 and gelled at only 150 degrees C for 30 sec -
gelation conditions that would encourage retention of any monomer since
1) the formulation had an unnaturally high PVC level (the resin also having
an unnaturally high PVC level), 2) the formulation was coated at an
extremely high weight and 3) the material was extremely under-processed.
This material was then analyzed for VCM using headspace gas
chromatography.

Result :  No VCM was detected, the detection limit of the instrumentation being 10
ppb. The authors concluded that "clearly, since normal wall covering
samples contain lower levels of polymer, generally have lower coating
weights, and are processed under more severe conditions, the retention of
VCM by wall covering samples is exceedingly unlikely".

Reliability :  (2) valid with restrictions
28.05.2002 47)
Result : Inasurvey of PVC products carried out in 1976-77, the following indoor
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Reliability
28.05.2002

Result

Reliability
28.05.2002

Result

Reliability
28.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
22.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability

22.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Result

Source

Reliability
22.05.2002

Type of measurement

articles had a VC content of >0.05 ppm: bathroom tiles, piping, plastic
bottle for table oil, and kitchen film. The VC content of toys, kitchen
utensils, food wrappings, wallpaper and car interiors was <0.05 ppm.
(2) valid with restrictions
(48)

VCM residues in various PVC samples were as follows: rigid water bottle
(850 ppb), thin plasticized food film (3 ppb), monopolymer powder (10 ppb);
copolymer film (15 ppb).
(2) valid with restrictions
(49)

The Consumer Product Safety Commission (CPSC) has banned use of
vinyl chloride as an ingredient or a propellant selfpressurized products
intended as suitable for household use.
(2) valid with restrictions
(50)

background concentration
air

VC concentration in clean air regions in Germany (such as Westerwald,
Schwarzwald, Lueneburger Heide, Bayrischer Wald; measured prior to
1977):
VC concentration in the Taunus area: 0.01 ug/m3.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(51)(52)

background concentration
surface water

VC concentration in water from the Rhine: max. concentration 1 ug/l.
VC concentration in Rhine tributaries in Nordrhein-West-falen: < 1 ug/lto 5
ug/l.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(53)

background concentration
drinking water

More recent values of VCM found in PVC pipe are much lower (McLellan,
2001).
In general, VC is not detectable in drinking water in the FRG. In some
samples, maximum concentrations of up to 1.7 ug/l were observed. It is
assumed, that this is caused by migration of VC from PVC pipes with an
increased monomere content.
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(54)

background concentration
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Medium
Method
Concentration
Remark

Source

Reliability
22.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Source

Reliability
22.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Source

Reliability
22.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Result
Source

Reliability
22.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

surface water

Highest levels of vinyl chloride in 1989-90 found in the river water (in ug/l)
in Germany: Rhine: 0.031; Main: 0.008; Lippe: 0.40 (near an emission
point); Ruhr: 0.060; Wupper: 0.069; Saale (ex-GDR): 69.
Solvay S.A., Bruxelles
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(55)

background concentration
ground water

Results from a survey throughout the USA indicate that vinyl chloride was
positively identified (detection limit 1 ug/l) in only 0.74 of the ground water
supplies.
Solvay S.A., Bruxelles
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(56)

background concentration
ground water

Concentration of vinyl chloride in 51 wells of the Berlin area is comprised
between <1 to 110 ug/l (range).
Solvay S.A., Bruxelles
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(57)

concentration at contaminated site
air

Sampling at three different urban sites in New Jersey (USA):
Newark, Elizabeth, Camden. All sites are located in highly industrialized
areas. Continuous sampling: 24 hours continuous, 7d/w for 6 weeks during
summer (July/August 1981) and winter (January/February 1982).
No VC detected. Detection limit: 0.13 ug/m3
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(58)

concentration at contaminated site
air

VC concentration at different sites and times in Berlin city (Steglitz, Dahlem
(residential area), Jungfernheide): n.d. (< 0.3 ug/m3) to 3.5 ug/m3 (mean
values 0.3 to 0.4 ug/m3).

Huels AG Marl
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Reliability
22.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Result
Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Result
Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Result

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(61) (39)

concentration at contaminated site
air

VC immissions for various areas of Cologne during various time periods
(1979 - 1986): 0.5 to 15.3 ug/m3 (99th percentile: 5.8 to 68.8).
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(60) (61)

concentration at contaminated site
air

VC concentration in an industrial area (Ruhrgebiet-West): up to 113 ug/m3
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(52)

concentration at contaminated site
air

Solvay S.A. suggests the following explanation: Such contamination could
come from tri or perchloroethylene degradation or from PVC sludge
residues.
VC in the gas discharges of landfills: 34 mg/m3 (average value); 234
mg/m3 (maximum value)
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(62)

concentration at contaminated site
ground water

It is supposed that VC is formed from tetrachloro- and trichloroethene
under reducing conditions by soil bacteria.
VC concentrations between n.d. (< 0.3 ug/l) and 1,040 ug/l were observed
in samples of contaminated groundwater (sampling sites not specified).
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(63)

concentration at contaminated site
ground water

It is supposed that VC is formed during the dry-cleaning process.
2,800 ug/l VC besides tetrachloroethylene (concentration not specified)
were found in a narrow, ca. 1 km stretch of groundwater in a residential
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Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

area in North Bay Shore, Suffolk County, NY, USA. The contamination
could be traced back to a dry-cleaning shop"s ditch.

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions

(64)
concentration at contaminated site
air
VC concentration in Marl: 213 ug/m3
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(61)
concentration at contaminated site
air
VC concentration in an industrial area (Ruhrgebiet-West): 69 ug/m3 (99th
percentile).
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(61)
concentration at contaminated site
air
VC concentration in the gaseous emissions of an Ohio (USA) landfill: 255
to 777 mg/m3.
(High concentrations are attributed to disposal of PVC sludge or PVC
batches with high residual monomer content).
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(65)
concentration at contaminated site
air
VC concentration in landfill gases: 235 mg/m3
Huels AG Marl
EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
(2) valid with restrictions
(66)

concentration at contaminated site
air

VC concentration in gaseous emissions from landfills:

0.026 to 0.26 mg/m3.

Huels AG Marl

EUROPEAN COMMISSION - European Chemicals Bureau Ispra (VA)
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3.31

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration
Remark

Source

Reliability
23.05.2002

Type of measurement
Medium

Method

Concentration

Result

Source

Reliability
23.05.2002

Type

Media

Air (level