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May 1984 ^ %/W * T ^ 
Prevloui Report-November 1981 CHLOROACETIC ACID II-I-13 

FOCUS .US demand for chloroacetic add peaked at 111 miUion pounds in ~«~,. „ 7 .^^, V U V V K U , ^ ! UI uuuruace-
tic acid, dsojaiown as monochloroacetic acid (MCAA), dechned to about 65 MM pounds per year. MCAA is a raw materid for 
the phenoxpnerbkade 2,4-dichlorophenoxyacetic add (2,4-D). Consumption for herbiddes peaked in the late 1960's. In addi
tion to a high level of domestic consumption, the mflitary required large quantities for the defoliant "Agent Orange", a mixture 
of 2,4-D and 2,4,5-T. Mflitary demand for 2,4-D stopped at the end of the Vietnam War. Civilian consumption dso declined. 
There was some replacement of chlorinated phenoxies by other herbicides. In addition, environmentd concerns contributed to 
reduced use of these herbicide types. Current annud consumption of chloroacetic acid for 2,4-D production is probably 7 MM 
pounds. The US govemment 1983 PIK (payment-in-kind) program compensated farmers for taking land out of production, 
causing an overall decline in demand for agricultural chemicals. However, consumption of 2,4-D was reportedly not reduced as 
much as other herbiddes because it was often used on faUow land to keep weeds down. Some farmers prefer 2,4-D over compet
itive weed kfllers because of comparatively low price. The herbicide 2,4-D is still claimed to be the best aU-around broadleaf 
weed kiUer for wheat. Chloroacetic acid was once used as a raw materid for 2,4,5-T. However, this herbicide is no longer pro
duced. In 1979, the EPA canceUed most registrations for 2,4,5-T owing to environmentd objections. Dow shut down and 
dismantled its 2,4,5-T unit at Midland, MI. In addition, Vertac stopped production at Jacksonville, AR. Monsanto makes chloro-
acetaniUde (for example, LassoTM) and chloroacetamide herbicides. These can be made from chloroacetic acid. However, trade 
sources indicate that Monsanto uses chloroacetyl chloride, rather than chloroacetic acid, as a starting materid. 

Chloroacetic add is a raw materid for carboxymethylceUulose (CMC). Estimated annud consumption of MCAA for CMC 
manufacture increased at an average annud rate of 2% from about 24 MM pounds in 1960 to 35 MM pounds in 1975. Since 
1975, estimated consumption of MCAA used to make CMC has fluctuated between 34 and 39 MM pounds. 
OUTLOOK Trade sources predict that the EPA wfll eventuaUy cancel aU remaining 2,4,5-T registrations. There is, how
ever, no equally effective product for some appUcations. The best available herbicide substitute for 2,4,5-T is 2,4-D. A complete 
ban on 2,4,5-T should therefore provide additiond 2,4-D sdes. Growth in other 2,4rD uses is dso expected over the next few 
years. The use of chloroacetic acid as a raw materid for CMC should increase at about 2% per year. Over 20% of the carboxy-
methlyceUulose produced is used as a drilling mud additive in oil production. Drilling mud appUcations stagnated in mid-1983, 
but have since been increasing. Textile uses for CMC should grow at 4% annuaUy during the 1985-89 period. Consumption of 
chloroacetic acid for other uses, including dyes, pharmaceuticals, personal care products, and food additives, is expected to grow 
at about 3% per year. Overall, chloroacetic add demand should increase by 5% in 1984 as the economic recovery continues. 
Thereafter, annud growth should average about 3%. 

PRICING The Ust price for MCAA has been 56 cents per pound since 1982. Import vdues in the 1980-83 period ranged 
from 34 to 37 cents per pound (foreign port) compared to US Ust prices in the same period of 40 to 56 cents per pound. 
Although some imports were purchased directiy by consumers, a large proportion is believed to have been resold at prices doser 
to Ust. Chloroacetic acid prices should rise with increasing costs of raw materids and energy for foreign and domestic producers. 

AVERAGE PRICE RANGE-CHLOROACETIC ACID (MONO) 
Cents Per Pound-High Purity-Flake-99%-Drums-Carloads-FOB 

1960 1965 1970 1975 1980 1981 1982 1983 1984 1985 1987 1989 
Trade List 19 19 21 40 50 52ft 56 56 56 58 62 66 

Prices for 1970 were listed on a freight equalized basis. Before April 1983, prices were listed 
for "technical. 98%" material. 

SUPPLY AND DEMAND MiUions of Pounds Estimated Domestic US 
1960 1965 1970 1975 1980 1981 1982 1983 1984 1985 1987 1989 

Capacity 66 68 79 70 102 102 102 122 138 
Production 53 71 55 48 27 29 23 40 
Imports 11 17 26 25 38 37 30 19 
Demand 64 88 81 73 65 66 53 59 62 64 68 72 
Production was reported by the International Trade Commission through 1969, but has not been reported since 
(except in 1979, but the valve was low because a major producer did not report). Therefore, demand and pro-
ductionfigures'forthe'yean'after1965 art•estimates.Exports are not reported separately by the government, 
but trade sources report that they are small 

AVAILABILITY US merchant market sdes of chloroacetic acid are estimated at about 20-30 MM pounds. Currently, 
American Hoechst is the only merchant market supplier of chloroacetic acid. American Hoechst, untfl starting US production in 
1983, resold imported materid. Dow's chloroacetic acid production is now thought to be quite small. In the past, Dow probably 
used chloroacetic add as a raw materid for bodi chloroacetyl chloride and 2,4-D. It is now probable that Dow can produce 
chloroacetyl chloride by a different process. It is possible that Dow now produces chloroacetic acid by hydrolysis of chloro
acetyl chloride for use in 2,4-D production. Hercules produces chloroacetic acid captively for carboxymethylceUulose. 

Chloroacetic acid imports rose from 11 MM pounds in 1960 to 30-38 MM pounds in 1980-82. In 1982 and 1983, more 
than two-thirds of the imports came from Germany. Imports dropped in 1983, reflecting the startup of Hoechst's new 40 MM 
pound plant at Baton Rouge, LA. AvailabiUty of chloroacetic acid should be exceUent. lf American Hoechst's plant were to 
encounter operating difficulties, MCAA would be available from several foreign sources. 
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PRODUCERS AND CAPACITIES-CHLOROACETIC ACID-1984-MILLIONS OF POUNDS 
PRODUCER LOCATION 1984 CAPACIW 
American Hoechst Baton Rouge, LA 
Dow Chemicd Midland, MI 
Hercules HopeweU, VA 
Pfizer Groton, CT 
Vertac Jacksonville, AR 

TOTAL 

• t e n r**. 

T0TAL * EPA AIR DOCKET 
Based on published data and trade estimates. American Hoechst started., 
production in early 1983. Buckeye Cellulose (Procter & Gamble) shut 
down a 4 MM pounds per year plant at Memphis, TN in late 1983, stopping 
carboxymethylceUulose production as well 

END USES Chloroacetic acid, monochloroacetic add or MCAA, is a Ught-colored soUd melting at 62° C JPPjjfd as' «*«* 
S - n «r in "80%aoueous solution The major appUcation for MCAA is the manufacture of carboxymethylceUulose (CMC). 
E S S .hloLcette S -wTdkaU ceUulose (made by soaking ceUulose in 18% sodium hydroxide) to produce sod.um car-

thiosdicylic acid with chloroacetic acid. Mna„tit. aciA Hvdrolvas of cvanoacetic acid produces mdonic acid; 
Chloroacetic acid reacts with alkdi cyanides to form ̂ ^ ^ ^ J ^ ^ ^ 0 ^ disubstituted mdonic esters, 

dcoholysis produces mdonfc esters. Barbiturates »«' ^ J " * ^ used in permanent hair 
Chloroacetic acid reacts with sodium hydrosulfide: to ^ ^ ^ " J ^ J J S S e stabuLrs. Pfizer reports production of 
waving preparations. Thioglycolic add .. ato u s e d * i s a ^ ^ ^ ^ ^ 6 ^ ^ n y / m a t e i J . 
chloroacetic acid to the Intemationd Trade Commission, and «"*wvea l0 ™?iJrbv ^ ^ e i ther chloroacetic acid or chloro-

Substituted chloroacetaniUde and chloroacetam.de h e * * ' ^ r f ^ ^ ^ 
acetyl chloride with 2,4 îchlorophenol. ^ ^ ^ ^ J ^ J ^ • ^ ^ d *>r metolachlor (Dud TM). • r ^ s s ^ *£*?£ - - —• WR Grace aiso produces * 
cine b u u S ^ i n d i c a t e that Grace uses technology not requiring chloroacetic acid. 

END USE PATTERN-1983 ESTIMATE 
DERIVATIVE PERCENI 
CarboxymethylceUulose 58 
2,4-Dfchlorophenqxy Acetic Add ** 

MANUFACTURE ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ' S ^ ^ ^ ^ ^ ^ 
of acetic acid. Do- chlorine f a « "P"*"1 ™» * S j i t ^ t a S 3 c • » »,^atetscrnbbmg. Crude crystals rf chloroacetic 

produces vmyiraene vu. ^̂  i, j , , -™re init«nt to the eyes and respiratory 
ENVIRONMENTAL, .ChlorOKetic acid is . « * » . . k a a W * £ - J * £ " " S T ^ m s . t n L * * has "suited 

•""" When h-ted to decmpoadon, c h l o r o f Kid releases h i * toxic ta™, of phos,™. and h y d ^ c h i c * . 
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