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4.1 PRODUCTI ON

It is not known whether vinyl acetate occurs naturally (I ARC 1986).
Vinyl acetate is a man-made conmpound that was first produced in 1912 as a by
product in the synthesis of ethylidene diacetate (Matthews 1974). This
reaction involved bubbling acetyl ene through a mi xture of mercurous sulfate
and anhydrous acetic acid (Leonard 1970). During the 1920s, the Gernmans
converted this |iquid-phase process to a vapor phase process that all owed
Cermany to achieve a production volune of 12 mllion kg per year by the 1940s
and whi ch accounted for nost of the world' s production of vinyl acetate until
about 1970 (Leonard 1970; Rhum 1970). The vapor phase process invol ved
passing a 4:1 acetylene-to-acetic acid m xture over a catal yst bed rmade of

zinc acetate-saturated activated carbon at 180° 200°C. (Daniels 1983;
Llewellyn and Wllianms 1972). Mercury salts can also be used as a catalyst in

this reaction when it is conducted at 40°-50°C (International Labour Ofice
1985). Oiginally, acetylene was generated from cal ci um carbi de (Leonard
1970). More recently, acetylene has been produced by cracking petrol eum
(Llewellyn and WIlians 1972).

Currently, the manufacturing process nost w dely used to produce vinyl
acetate is the vapor phase ethyl ene process, an oxidative reaction in which
et hyl ene i s bubbled through acetic acid at 120°C in the presence of palladi um
chloride catal yst (Daniels 1983; | AKC 1986). Inpurities found in the reaction
have been reported at |less than 1% (for one manufacturer) and have incl uded
the follow ng: acetal dehyde, ethyl acetate, and nmethyl acetate. The vapor
phase et hyl ene process was devel oped in 1967 to take advantage of ethyl ene as
a cheaper feedstock than acetylene, and cane into wi despread use in the 1970s
(Dani el s 1983; | ARC 1986; Llewellyn and WIlians 1972). By 1981, the vapor
phase et hyl ene process accounted for 92% of U.S. production and the vapor
phase acetyl ene process accounted for the remai nder (Dyl ewski 1981). Various
firms in the United States, Japan, Wst Germany, and the United Kingdom have
i ndependently and/or jointly nodified the vapor phase ethyl ene process by
using different types of catalysts in the reaction. The catalyst is usually
pal l adiumor its salt, although salts of rhodium gold, platinum ruthenium
vanadi um and iridium have al so been used (Daniels 1983; Leonard 1970;
Llewellyn and WIlizns 1972). The advantage of these processes is that the
catal yst | asts | onger and undergoes | ess corrosion (Mannsville 1982).

A less inportant comrercial nmanufacturing process for vinyl acetate

i nvol ves the reaction between acetal dehyde and acetic anhydride. The

i nternmedi at e speci es, ethylidene diacetate, undergoes pyrolytic cleavage to
vinyl acetate and acetic acid (Daniels 1983; Leonard 1970; Mannsville 1988).
This process was used in the United States until the 1960s, and nmay still be
in use at small plants in China, India, and Mexico (Daniels 1983; Mannsville
1982, 1988). Vinyl. acetate can also be synthesized in high yields by
reacting vinyl chloride with sodium acetate in solution at 50° 75°C, using

pall adium chloride as a catalyst (Daniels 1983). New nethods for vinyl
acetate
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manuf acture were being developed in 1982 that were to utilize synthetic gas
as a feedstock. The gas would undergo a series of carbonylation reactions to
yield ethylidene diacetate, which can be pyrolytically converted to vinyl
acetate and acetic acid (Mannsville 1982). No information has been found that
woul d i ndi cate whether or not such new net hods have been perfected or adopted
for industrial production in the United States.

Vinyl acetate is nornmally produced in three grades that differ only in
their content of inhibitor, which is added to prevent spontaneous
pol yneri zation (Daniels 1983; Mannsville 1988). To obtain these grades,
either 3-7 ppm 12-17 ppm or 200-300 ppm p- hydroqui none is added to freshly
produced vinyl acetate, dependi ng upon how |l ong the product is to be stored
prior to use. Longer storage tinmes require higher concentrations of inhibitor
(Daniels .1983). Vinyl acetate is often stored and/or shipped with a variety
of other inhibitors including benzoqui nones, nitrobenzenes, diphenyls,
t ol uenes, anthracene, phenanthrene, naphthal ene, and others (Qperations
Research Inc. 1974).

Commerci al production of vinyl acetate in the United States was first
reported in 1928 (U. S. Tariff Comm ssion 1930). From 1960 to 1979, U. S
production rose from250 mllion pounds to 2.0 billion pounds. Production
| evel s were approxinmately 1.9 billion pounds between 1980 and 1982, and then
rose from1.96 billion pounds in 1983 to 2.1 billion pounds in 1985. Levels
dropped to 1.7 billion pounds in 1986 and then clinbed to 1.8 billion pounds
in 1987 (Daniels 1983; USITC 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986,
1987, 1988).

In 1984, with an increasing denand for vinyl acetate derived copol ymner
emul sions, due primarily to strong autonobil e and housing industries,
production (over 2 billion pounds) was rapidly approaching the "practical
effective capacity" of 2.2 billion pounds and supply was limted (G eek
1984). It was forecasted in 1984 that an increased denand for vinyl acetate
for making adhesives and coatings would result in a greater capacity in
production (G eek 1984). By 1989, the denmand for vinyl acetate reached 2.6
billion pounds and is expected to reach 2.9 billion pounds by 1993 (Van et
al. 1989). In 1989, five U S production facilities had a conbined annual
production capacity of 2.8 billion pounds (Van et al. 1989).

The follow ng chenical conpanies currently produce vinyl acetate in the
United States: E.I. DuPont de Nenours and Conpany, Polyner Products Division
| ocated in La Porte, Texas; Hoechst Cel anese Corporation, Commodity Chemicals
located in both Bay City, Texas and C ear Lake, Texas; Quantum Cheni cal
Corporation, U.S. 1. Division located in both La Porte, Texas and Cinton,

I owa; Union Carbide Corporation, Solvents and Coatings Materials Division
| ocated in Texas City, Texas; Mnsanto Conpany | ocated in Trenton, M chigan
(SRI 1989; TR187 1989). For further information on facilities in the United
States that nmanufacture or process vinyl acetate, refer to Table 4-1. Vinyl
acetate is also produced in Australia, Brazil, Canada, China, France, West
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TABLE 4-1. Facilities That Manufacture or Process Vinyl Acetate®

Range of maximum

No. of amounts on site

facil- in thousands Activities
State® ities of pounds® and usesd
AL 4 1-499,999 7, 13
CA 16 0.1-9,999 2, 7, 8, 10, 12, 13
CT 1 10-99 7
DE 2 100-999 3, 7
GA 8 10-999 2,7, 8,9
1A 1 100-999 1, 3, 4
IL 16 (1)® 10-9,999 7, 8, 10
IN 2 1-999 7, 8, 9
KS 2 1-999 7, 13
KY 5 (1)° 10-9,999 7, 8
1A 4 10-9,999 3, 7, 12, 13
MA 2 10-9,999 7
MD 1 1,000-9,999 7
MI 3 1-999 1, 5, 7, 13
MO 2 10-999 13
NC 5 1-999 2, 7
NH 1 10-99 7
NJ 11 10-499,999 7, 9, 10
NY 3 1-999 7, 12
OH 7 1-999 7, 8, 13
OR 2 100-999 7
PA 5 1-999 7, 12
SC 10 10-9,999 4, 7
SD 1 10-99 8, 9
TN 2 1-999 7
TX 27 0-49,999 1, 2, 3, 4, 5, 7,

8, 9, 10, 13

PR 2 100-999 7
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TABLE 4-1 (Continued)
Range of maximum
No. of amounts on site
facil- in thousands Activities
StateP ities of pounds® and usesd
VA 2 0.1-9 7, 8
Wi 1 0-0.09 8
WV 1 1,000-9,999 4, 7, 10
wY 1 1-9 7

8TRI87 1989

PPost office state abbreviations
‘Data in TRI are maximum amounts on site at each facility.

dActivities/Uses:
1. produce 8. as a formulation component
2. import 9. as an article component
3. for on-site use/processing 10. for repackaging only
4. for sale/distribution 1l1. as a chemical processing aid
5. as a byproduct 12. as a manufacturing aid
6. as an impurity 13. ancillary or other use
7. as a reactant

®Number of facilities reporting "no data" regarding maximum amount of
the substance on site.
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Germany, Great Britain, India, Italy, Japan, Mexico, South Africa, and Spain
(C1'S 1988; | ARC 1986; Mannsville 1988). In Japan al one there are eight

manuf acturers of vinyl acetate (CIS 1988). Five Japanese conpanies reported a
combi ned production capacity of 1.3 billion pounds in 1981 (| ARC 1986).

4.2 | MPORT /| EXPORT

U S inports of vinyl acetate declined, with large fluctuations from 31
mllion pounds in 1970 to 1 mllion pounds in 1984 (Mannsville 1988). Inports
remained at 1 mllion pounds until 1986, when a sharp rise to 12 mllion
pounds was observed. Inports then decreased to 1 nmillion pounds in 1987
(Mannsville 1988). Only a small fraction of the vinyl acetate consuned in the
U.S. is inported.

Exports of vinyl acetate increased rapidly from15 mllion pounds in
1965 to 645 mllion pounds in 1980 (Mannsville 1988). In 1984, as the denand
for vinyl acetate increased and supply was limted, it was predicted that any
surplus denmand that existed after anticipated increases in production
capacity would be satisfied by diversion of the chem cal from exports (G eek
1984). Exports were down in 1984 at 515 million pounds, compared with 589.9
mllion pounds in 1983 (Anonynous 1984; Mannsville 1988). Exports increased
steadily after 1984 to a level of 736 nillion pounds in 1987 (Mannsville
1988). In 1987, U. S. exports of vinyl acetate accounted for approximtely 40%
of the total production volune (1.8 billion pounds in 1987).

4.3 USE

The primary use for vinyl acetate is as a nonomer in the production of
pol yvi nyl acetate and pol yvi nyl al cohol (1ARC 1986). These products,
synt hesi zed via pol yneri zati on of vinyl acetate, accounted for 75% 80% of
total U S. consunption in 1982 (Mannsville 1982, 1988). Vinyl acetate is also
pol yrmerized with vinyl chloride to produce copolyners. Polyvinyl butyral,
pol yvi nyl acetals, ethylene-vinyl acetate copolyners, and acrylonitrile
copolymers (for acrylic fibers) are also produced. It is also used in
polyneric lubrication oil additives (Daniels 1983; |ARC 1986).

Pol yvi nyl acetate enul si ons (honopol ymer and copol yner), the major
derivatives of vinyl acetate, are widely used in adhesives for packagi ng and
construction (wood gluing) and in water-based paints (I ARC 1986; Mnnsville
1988). Ot her inportant uses include nonwoven textile fibers, textile sizings
and finishes, paper coatings, and inks. Polyvinyl alcohol is widely used in
textile finishing, adhesives, and as a raw material for polyvinyl butyral,
which is used as the adhesive interlayer in architectural and autonobile
| am nated safety glass (G ncera 1983; Mannsville 1,988). Uses of other
pol ynmers made fromvinyl acetate include barriers in packaging, paint and
coatings applications, plastic floor coverings, phonograph records, flexible
filmand sheeting (including plastic filnms used for wapping food), food
starch nodifier, and noul ding and extrusi on conpounds.
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In 1987, the estinmated end-use distribution pattern for vinyl acetate

was as follows: 55% was used to produce polyvinyl acetate emul sions

(honopol ymer and copolyner), for use in adhesives (23%, paint emnulsions
(2099 and textile and paper emulsions (12%; 20% was used to produce
pol yvinyl alcohol; 10% to produce ethylene/vinyl acetate; 5% to produce
pol yvinyl butyral; 5% to produce polyvinyl chloride copolyners; and 5% to
produce m scel | aneous products (Mannsville 1988).

4.4 DI SPCSAL

The disposal nethod for vinyl acetate recommended in Japan, as reported
in 1982 by its International Technical Information Institute, was to
incinerate the conpound by mxing it with a nore flanmabl e sol vent and
spraying it into a furnace (ITIl 1982). Information on disposal nethods for
vinyl acetate that have been accepted or conmmonly used in the United States
is limted. Since underground injection accounts for 2.1 mllion pounds of
vinyl acetate releases, it is a probable nmethod of disposal (TRI87 1989)
however, additional information on this nmethod of disposal for vinyl acetate
is not avail abl e.





