VI. WORK PRACTICES

Occupational exposures can occur in the manufacture of solid forms of
acrylamide [19,23], in the preparation and utilization of aqueous solutions
of acrylamide [16], in the polymerization process [20], and in the handling
of polymerized products which contain the residual monomer [17,18].

The conventional way of cutting bags of solid monomeric acrylamide
manually with a knife and dumping the pellets or flakes into the reactor
for polymerization should be replaced with a method that limits exposure to
acrylamide. One method that has been wused 1is a mechanized, maximally
enclosed, or ventilated system [57 (p 135)]. The only manual step in this
process involves placing the bags on the cutter; the rest is handled
mechanically. The bags are cut open automatically and the solid acrylamide
is dropped by gravity into the hopper of a bin. Any dust or wapor may be
controlled by a canopy-type local exhaust ventilation and trapped by a
filter. The empty acrylamide bags are transferred on a moving conveyor to
a compressor, where they are compacted and automatically inserted into
plastic bags for disposal. There is less chance of acrylamide escaping in
this system if the hopper is connected directly to the reactor.

The trend of some manufacturers to replace solid crystalline forms
with aqueous solutions of monomeric acrylamide has warranted special work
practices 1in handling the liquid form. Because of the high dermal hazard
of the aqueous solution of acrylamide, 1liquid acrylamide should be
transferred from the truck to the storage tank and from the tank to the
reactor in closed-line systems [57 (pp 134-35)]. If pressure buildup is a

problem, then the tank should be equipped with an alarm system to signal
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any internal pressure buildup so that corrective measures or evacuation of
the area may be accomplished as needed [57 (p 135)]. Filters installed on
top of the storage tanks should be routinely checked and replaced as
necessary. Safety features on the tanks should also be checked regularly
and corrected when found defective. Precautions should be taken for 1line
opening and tank entry [57 (pp 58-59),76]. Before opening up a line, the
worker or workers should set up a barricade to isolate the area and check
the condition and location of the nearest eyewash fountain and safety
shower. All workers involved in this operation must be supplied with whole
body protection, including air-supplied respirators (self-contained or
airline). This protective equipment should be worn when entering the tank
unless it 1s known that entry into the tank is safe.' A second properly
protected worker must be on standby outside the tank [76].

In addition to sound engineering controls, work practices should
emphasize personal protective devices, good housekeeping, and personal
hygiene. To minimize dermal contact with solid or liquid acrylamide, all
workers and nonworkers entering work areas should wear protective clothing
including long-sleeved coveralls, head covering including face shield
(8-inch minimum), protective footwear, and impervious gloves or neoprene
gloves with cotton liners [57 (p 6)]. Soiled protective clothing provided
at the beginning of each work shift should be left in bins at the workplace
for laundering after work. Protective and personal clothing should be kept
in separate lockers [76].

If there 1s any chance of skin contact with acrylamide, then the
protective clothing worn should be impervious to acrylamide. At the

present time, the suitability of impervious clothing for the protection of
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the worker has not been adequately established. In addition, it is
difficult for workers to wear this clothing for extended periods of time.
These factors emphasize the need for showers, eyewash fountains, and proper
engineering controls.

Protective clothing and some polyvinyl chloride (PVC) coated gloves
have shown a wide variation of permeability to acrylamide [77]. Of the
different types of gloves tested for resistance to penetration in an 8-hour
test period from a 507 acrylamide solution, the Edmond Snorkel Vinyl-coated
glove has been reported to have low permeability to acrylamide, whereas
PVC~coated gloves have proven to be more permeable to acrylamide.
Ther?fore, to ensure employee protection against dermal acrylamide
exposure, all protective clothing and glove types should be first tested
for their permeability to acrylamide before being worn. For further dermal
protection against acrylamide, all protective clothing should have a cotton
lining for comfort.

Impervious gloves with separate cotton liners and impervious long-
sleeve overalls must be worn when handling equipment or containers used in
acrylamide operations. The gloves should be either gauntlet type or long
enough to overlap the sleeve [57 (pp 48-51),78]. A supply of these gloves
should be on hand in the workplace. After work, the outside of the gloves
must be washed before removal from the hands; if contaminated on the
inside, hands must be washed immediately and the gloves should be replaced
by a clean pair. Since eye irritation has been reported in acrylamide
operations [1] and acrylamide is volatile [1,3,4], chemical safety goggles
[76] should be worn in operation areas. Face shields are required in

addition to chemical safety goggles during line openings involving liquid
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acrylamide [76]. Eyewash fountains and emergency showers also should be
available in acrylamide work areas [57 (p 6)]. It has been reported [3]
that acrylamide monomer 1is neither an explosion nor a fire hazard when
stored at room temperature.

Solid acrylamide wastes, including compressed contaminated bags,
drums, drum liners, or containers should be disposed of either by burial in
an approved landfill away from drinking water sources or by burning in an
approved industrial incinerator [76]. Decontaminated 1liquids or any
aqueous acrylamide waste solutions should be drained to a sump for
subsequent treatment by an approved facility.

Good housekeeping must be instituted tc minimize the hazards of
acrylamide inhalation. Floors constructed of concrete in operation areas
should be sealed with a layer of impervious material to prevent the
trapping of acrylamide that may otherwise occur and to facilitate the
removal of spills [57 (p 135)]. Certain types of epoxy resin floors are
the most impervious to acrylamide penetration [77]. Thorough testing
should be conducted to investigate varying degrees of acrylamide
penetration through the epoxy resin floor covering before any epoxy resin
or other material is used as an impervious floor covering. Coroline 505
(an epoxy resin) is said to have a high degree of resistance to acrylamide
penetration as a  concrete floor covering. Other floor covering
formulations may also be effective. When spilled, solid acrylamide should
be either wet vacuumed or mopped up immediately and deposited in a covered
drum [57 (p 135)]. One quart each of 1.67% potassium persulfate solution
and 1.6%7 sodium metabisulfite solution should be mixed and used to

decompose each pound of acrylamide in the drum [57 (p 22)]. After 30
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minutes, the contents of the drum should be properly disposed of. The
residual acrylamide on the floor should be mopped with a mixture of 3
gallons each of potassium persulfate and sodium metabisulfite for every 250
square feet of floor area and the 1liquid residue should be properly
disposed of. Any acrylamide spilled on the surface of equipment should be
removed and transferred to a covered drum and treated as described for
floor spills. Contaminated equipment surfaces should be washed with a
mixture of potassium persulfate (1.6%) and sodium metabisulfite (1.6%)
solution by a worker wearing impervious long-sleeve overalls and rubber
gloves. The floor area adjacent to contaminated equipment should be
treated with the mixed solution.

Good sanitation and personal hygiene practices should minimize the
risk of acrylamide ingestion. Hands should be washed before drinking,
eating, or smoking. Food and beverages consumption or smoking should not
be allowed in any acrylamide work or storage areas. Showering 1is
recommended after each work shift [57 (pp 6,46)] before leaving the
workplace where acrylamide is handled.

For emergency conditions such as spills and leaks, full body
protection, including an air-supplied respirator, must be worn [76]. 1f
the eyes come 1into contact with acrylamide, they should be immediately
flushed with low-pressure flowing water for at least 15 minutes. Any skin
contacting acrylamide should be immediately washed with soap and flowing
water., Vomiting should be induced if acrylamide is ingested and the worker
is conscious. A physician should be contacted immediately. Employees,
physicians, and other medical attendants should be informed of the

possibility of delayed neurologic effects. All employees should be trained
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and verbally informed about accident and first-aid procedures and wuse of
respirators. They should also be informed of the hazardous areas, with

special instruction given to illiterate employees.
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VII. RESEARCH NEEDS

Two routes of entry, dermal and inhalation, are of major concern in
occupational exposure to acrylamide. Only two animal study reports have
briefly described the absorption [37] and toxicity [34] aspects of
acrylamide after dermal applications. No inhalation studies on humans or
animals have been found to date. The toxicity in animals of acrylamide
administered by dermal and inhalation routes should be investigated as this
chemical exists as an aerosol or vapor in the industrial work environment.
Such studies should involve investigation of both short- and long-term
effects.

No epidemiologic report on acrylamide has been found in the
literature to date. Such studies are needed to provide information on
occupational exposures to acrylamide and to determine the relationship
between airborne concentrations and observed effects on humans. No human
or animal studies have been found in the 1literature regarding the
possibility of carcinogenic, mutagenic, or teratogenic or other
reproductive effects of acrylamide. However, Hashimoto and Aldridge [38]
have observed a low level of incorporation of iv-administered 14C-
acrylamide in the DNA and RNA of rat brain and liver. These observations
and the fact that acrylamide bears a structural resemblance to other
biologically active  compounds, including a known carcinogen, vinyl
chloride, would suggest that acrylamide may produce mutagenic or
carcinogenic effects in mammaliam systems. However, there is insufficient
information to draw any conclusion at this time. Research efforts should

be dinitiated 1in these areas to answer these important questions. Studies
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are now being conducted by NIOSH to investigate anv mutagenic potential of
acrylamide.

Although the effects of acrylamide on the CNS are suggested by the
results of human [21,22] and animal [39,42,52] studies, the extent and
reversibility of the changes after short-term exposure, and the structural
damage after prolonged, low concentration exposure are not clear at this
time. Further research is therefore indicated in this area. Except in a
few studies [34,47,55], acrylamide has been used by various workers as a
tool for investigating its mechanism of action in causing peripheral
neuropathy in experimental animals. Toxicologic information on other
physiologic systems (such as cardiovascular, renal, hepatic, and pulmonary)
is lacking. Detailed investigations of the effects of acrylamide on these
organ systems in animals need to be done.

Available information on the pharmacokinetics of acrylamide is
inadequate. It is not known whether the toxicity of acrylamide is from the
parent compound or its metabolite or metabolites. The half-life of
acrylamide in the blood, plasma, and in various tissues along with fecal
and wurinary excretion rates should be investigated. Interdisciplinary
studies are needed to determine the metabolic/biochemical basis for
neurotoxicity and why the distal parts of central and peripheral nerve
fibers are most vulnerable to systemic acrylamide intoxication.

At present, no sensitive tests are available for early diagnosis of
adverse effects to acrylamide. There is a need to develop a sensitive,
practical, and economical test for this purpose. Research efforts are in
progress to develop such a test at Albert Einstein College of Medicine of

Yeshiva University.

96



Tomcufcik et al [10] found that varioﬁs acrylamide compounds
inhibited the grcwth of tumors in mice. Ismaylova [11] also found the same
inhibition property in tomato plant tumors and Ismaylova et al [12] in
plant tissue cultures. This property might be interesting to investigate
in mammals.

The recommended impinger sampling method for acrylamide has several
disadvantages when used for personal monitoring. These include breakage of
the glass impinger and spillage of the absorption solution during sampling
and subsequent shipment to the laboratory unless extreme care is taken. A
method of personal monitoring using a membrane filter followed by a silica
gel tube or other adsorbent tubes should be évaluated. The efficiency of
the method sought should apply equally to the collection of both acrylamide
dusts and vapors. Differential pulse polarography and gas chromatography
are the commonly used analytical techniques for the determination of
acrylamide in the industrial environment. Differential pulse polarography
requires validation of 1its reliability and reproducibility while gas
chromatography mneeds the development of an improved derivatization

technique.

97



10.

11.

VITII. REFERENCES

Bikales NM, Kolodny ER: Acrylamide, in Kirk-Othmer Encyclopedia of
Chemical Technology, ed 2 rev. New York, Interscience Publishers,
1963, vol 1, pp 274-84

Christensen HE, Luginbyhl TT (eds): Registry of Toxic Effects of
Chemical Substances--1975 Edition. Rockville, MD, US Dept of Health,
Education and Welfare, Public Health Service, Center for Disease
Control, National Institute for Occupational Safety and Health, 1975,
p 43

Chemistry of Acrylamide. Wayne, NJ, American Cyanamid Co, Process
Chemicals Dept, 1969, 64 pp

Bikales NM: Preparation of acrylamide polymers, in Bikales NM (ed):
Water Soluble Polymers, Polymer Science and Technology Series. New
York, Plenum Press, 1973, vol 2, pp 213-25

Thomas WM:  Acrylamide polymers, in Bikales NM, Mark HF, Gaylord NG
(eds): Encyclopedia of Polymer Science and Technology--Plastics,
Resins, Rubbers, Fibers. New York, John Wiley and Sons Inc, 1964,
vol 1, pp 177-97

Blackford JL: Acrylonitrile, in Chemical Economics Handbecok. Menlo
Park, Calif, Stanford Research Institute, 1974, pp 607.5031A-
607.5033G

MacWilliams DC, Rogers JH, West TJ: Water-soluble polymers in
petroleum recovery, in Bikales NM (ed): Water Soluble Polymers,
Polymer Science and Technology Series. New York, Plenum Press, 1973,
vol 2, pp 105-26

Sussman DL, Chun-Chin Wang E: Flocculation of chrome~plating wastes
with polyelectrolytes, in Bikales NM (ed): Water Scluble Polymers,
Polymer Science and Technology Series. New York, Plenum Press, 1973,
vol 2, pp 75-91

Flock HG, Rausch EG: Application of polyelectrolytes in municipal
waste treatment, in Bikales NM (ed): Water Scluble Polymers, Polymer
Science and Technology Series. New York, Plenum Press, 1973, vol 2,
pp 21-73

Tomcufcik AS, Willsom SD, Vogel AW, Sloboda A: N,N-alkylene-bis
(acrylamides), N-(acrylamidomethyl)-3-halopropionamides and related

compounds--A new series of anti-tumour agents. Nature 191:611-12,
1961

Ismaylova SK: [Suppression of the development of plant tumors
(tomato cancer) by free-radical process inhibitors], in Materials of

98



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

the Session of the Transcaucasus Council for Coordination of
Scientific Research on Plant Protection, Baku, USSR, 1966, pp 4l12-15
(Rus)

Ismaylova SK, Kozlov YP, Gasanov RA: [Kinetic characteristics of
antitumor activity of monomers in plant tissue cultures.] Dokl Akad
Nauk Az SSR 22:74-77, 1966 (Rus)

Druckrey H, Consbruch U, Schmahl D: [The effects of monomeric
acrylamide on proteins.] Z Naturforsch [C] 8b:145-50, 1953 (Ger)

Hamblin DO: The toxicity of acrylamide--A preliminary report.
Hommage au Doyen Rene Fabre (Paris), pp 195-99, 1956

Kuperman AS: The Pharmacology of Acrylamide. Ithaca, NY, Cornell
University Graduate School, 1957, 86 pp

Auld RB, Bedwell SF: Peripheral neuropathy with sympathetic
overactivity from industrial contact with acrylamide. Can Med Assoc
J 96:652~54, 1967

Graveleau J, Loirat P, Nusinovici V: [Polyneuritis caused by
acrylamide.] Rev Neurol (Paris) 123:62-65, 1970 (Fre)

Cavigneaux A, Cabasson GB: [Acrylamide poisoning.] Arch Mal Prof
Med Trav Secur Soc 33:115-16, 1972 (Fre)

Morviller P: [An industrial poison 1little known in France--
Acrylamide.] Arch Mal Prof Med Trav Secur Soc 30:527-30, 1969 (Fre)

Garland TO, Patterson MWH: Six cases of acrylamide poisoning. Br
Med J 4:134-38, 1967

Takahashi M, Ohara T, Hashimoto K: Electrophysiological study of
nerve injuries in workers handling acrylamide. Int Arch Arbeitsmed
28:1-11, 1971

Igisu H, Goto I, Kawamura Y, Kato M, Izumi K, Kuroiwa Y: Acrylamide
encephaloneuropathy due to well water pollution. J Neurol Neurosurg
Psychiatry 38:581-84, 1975

Fujita A, Shibata J, Kato H, Amami Y, Itomi K, Suzuki E, Nakazawa T,
Takahashi T: [Clinical observations of three cases of acrylamide
poisoning.] Nippon Ijo Shimpo 1869:37-40, 1961 (Jap)

Fullerton PM: Industrial diseases of the central nervous system.
Trans Soc Occup Med 19:91-92, 1969

Fullerton PM: Electrophysiological and histological observations on

peripheral nerves in acrylamide poisoning in man. J Neurol Neurosurg
Psychiatry 32:186-92, 1969

99



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Stokinger HE: 1In the field of toxicology. Ind Hyg Q 17:340-44, 1956

Fullerton PM, Barnes JM: Peripheral neuropathy in rats produced by
acrylamide. Br J Ind Med 23:210-21, 1966

Keeler PA, Betso JE, Yakel HO: Toxicological Properties of a 50.7%
Aqueous Solution of Acrylamide. Midland, Mich, The Dow Chemical Co,
Dow Chemical USA, Health and Environmental Research, Toxicology
Research Laboratory, 1975, 3 pp

Barnes JM: Observations on the effects on rats of compounds related
to acrylamide. Br J Ind Med 27:147-49, 1970

Thomann P, Koella WP, Krinke G, Petermann H, Zak F, Hess R: The
assessment of peripheral neurotoxicity in dogs--Comparative studies
with acrylamide and clioquinol. Agents Actions 4:47-53, 1974

Hopkins A: The effect of acrylamide on the peripheral nervous system
of the baboon. J Neurol Neurosurg Psychiatry 33:805-16, 1970

Hopkins AP, Gilliatt RW: Motor and sensory nerve conduction velocity
in the baboon--Normal values and changes during acrylamide
neuropathy. J Neurol Neurosurg Psychiatry 34:415-26, 1971

Bradley WG, Asbury AK: Radioautographic studies of Schwann cell
behavior--I. Acrylamide neuropathy in the mouse. J Neuropathol Exp
Neurol 29:500-06, 1970

McCollister DD, Oyen F, Rowe VK: Toxicology of acrylamide. Toxicol
Appl Pharmacol 6:172-81, 1964

Leswing RJ, Ribelin WE: Physiologic and pathologic changes in
acrylamide neuropathy. Arch Environ Health 18:22-29, 1969

Schaumburg HH, Wisniewski HM, Spencer PS: Ultrastructural studies of
the dying-back process—-l. Peripheral nerve terminal and axon
degeneration in systemic acrylamide intoxication. J Neuropathol Exp
Neurol 33:260-84, 1974

Hashimoto K, Ando K: Studies on the percutaneous absorption of
acrylamide. Presented at the XVIII International Congress on
Occupational Health (abst), Brighton, England, Sept 14-19, 1975, p
453

Hashimoto K, Aldridge WN: Biochemical studies on acrylamide, a
neurotoxic agent. Biochem Pharmacol 19:2591-604, 1970

Suzuki K, Pfaff LD: Acrylamide neuropathy in rats--An electron
microscopic study of degeneration and regeneration. Acta Neuropathol
(Berl) 24:197-213, 1973

100



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Spencer PS, Schaumburg HH: Ultrastructural studies of the dying back
process--IV. Differential vulnerability of PNS and CNS fibers in
experimental central-peripheral distal axomopathies. To be published
in J Neuropathol Exp Neurol

Kuperman AS: Effects of acrylamide on the central nervous system of
the cat. J Pharmacol Exp Ther 123:180-92, 1958

Prineas J: The pathogenesis of dying-back polyneuropathies--Part II.
An ultrastructural study of experimental acrylamide intoxication in
the cat. J Neuropathol Exp Neurol 28:598-621, 1969

Spencer PS, Schaumburg HH: Central-peripheral distal axonopathy--The
pathology of dying-back polyneuropathies. To be published in Prog
Neuropathol

Spencer PS, Schaumburg HH: A review of acrylamide neurotoxicity--
Part 1II. Experimental animal neurotoxicity and pathologic
mechanisms. Can J Neurol Sci:151-69, 1974

Sumner AJ, Asbury AK: Physiological studies of the dying-back
phenomenon—--Muscle stretch afferents in acrylamide neuropathy. Brain
98:91-100, 1975

Spencer PS, Thomas PK: Ultrastructural studies of the dying-back
process--II. The sequestration and removal by Schwann cells and
oligodendrocytes of organelles from normal and diseases axons. J
Neurocytol 3:763-83, 1974

Kaplan ML, Murphy SD: Effect of acrylamide on rotarod performance
and sciatic nerve beta-glucuronidase activity of rats. Toxicol Appl
Pharmacol 22:259-68, 1972

Cavanagh JB: The significance of the '"dying-back'" process in
experimental and human neurological disease. Int Rev Exp Pathol
3:219-67, 1964

Pleasure DE, Mishler KC, Engel WK: Axonal transport of proteins in
experimental neuropathies. Science 166:524-25, 1969

Spencer PS, Schaumburg HH: A review of acrylamide neurotoxicity--
Part I. Properties, uses and human exposure. Can J Neurol Sci
1:143-~50, 1974

Bradley WG, Williams MH: Axoplasmic flow in axonal neuropathies--I.
Axoplasmic flow in cats with toxic neuropathies. Brain 96:235-46,
1973

Hashimoto K, Ando K: Alteration of amino acid incorporation into

proteins of the nervous system in vitro after administration of
acrylamide to rats. Biochem Pharmacol 22:1057-66, 1973

101



53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Hollinger DM, Rossiter RJ: Chemical studies of peripheral nerve
during Wallerian degeneration--5. Beta-glucuronidase. Biochem J
52:659-~63, 1952

Edwards PM: The distribution and metabolism of acrylamide and its
neurotoxic analogues in rats. Biochem Pharmacol 24:1277-82, 1975

Kaplan ML, Murphy SD, Gilles FH: Modification of acrylamide
neuropathy in rats by selected factors. Toxicol Appl Pharmacol
24:564~79, 1973

Edwards PM: Neurotoxicity of acrylamide and 1its analogues and
effects of these analogues and other agents on acrylamide neuropathy.
Br J Ind Med 32:31-38, 1975

Plant observation reports and evaluation. Menlo Park, Calif,
Stanford Research Institute, April 1976, 136 pp (submitted to NIOSH
under contract No. CDC-99-74-31)

Sampling and Analytical Method for the Determination of Trace Amounts
of Acrylamide Monomer in an Industrial Environment, analytical method
PAA No. 46. Midland, Mich, The Dow Chemical Co, Dow Chemical USA,
Designed Products Dept, 1976, 10 pp

Procedure for Sampling and Analysis of Acrylamide in the Atmosphere
Using Silica Gel for Adsorption. Linden, NJ, American Cyanamid Co,
Technical Services Dept, Process Chemicals Section, 1975, 5 pp

Determination of Sublimed Acrylamide in Air. Unpublished report
submitted to NIOSH by Rohm and Haas Co, Philadelphia, 1976, 6 pp

Procedure for Sampling and Analysis of AMD in the Atmosphere Using
Water for Adsorption. Linden, NJ, American Cyanamid Co, Technical
Services Dept, Process Chemicals Section, 1975, 2 pp

Mattocks AR: Spectrophotometric determination of pyrazolines and
some acrylic amides and esters. Anal Chem 40:1347-49, 1968

Croll BT: The determination of acrylamide in polyelectrolytes by
extraction and gas-chromatographic analysis. Analyst 96:67-77, 1971

Determination of Acrylamide Monomer by Refractive Index, analytical
method PAA No. 43. Midland, Mich, The Dow Chemical Co, Dow Chemical
USA, Designed Products Dept, 1976, 6 pp

Determination of Acrylamide in Water Solutions, analytical method PAA
No. 33, Midland, Mich, The Dow Chemical Co, Dow Chemical USA,
Designed Products Dept, 1976, 4 pp

MacWilliams DC, Kaufman DC, Waling BF: Polarographic and
spectrophotometric determination of acrylamide in acrylamide polymers
and copolymers. Anal Chem 37:1546-52, 1965

102



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Betso SR, McLean JD: Determination of acrylamide monomer by
differential pulse polarography. Paper submitted for publication in
Anal Chem

Kimmel CE: Material Safety Data Sheet. Midland, Mich, The Dow
Chemical Co, Dow Chemical USA, 1975, 2 pp

American Conference of Governmental Industrial Hygienists, Committee
on Industrial Ventilation: Industrial Ventilation—--A Manual of
Recommended Practice, ed 14. Lansing, Mich, ACGIH, 1976, pp 1-1 to
14-8

American National Standards Institute: Fundamentals Governing the
Design and Operation of Local Exhaust Systems Z29.2. New York,
American National Standards Institute Inc, 1971, 63 pp

American Conference of Governmental Industrial Hygienists: Threshold
Limit Values for 1966--Recommended and Tentative Limits. Cincinnati,
ACGIH, 1966, pp 3,15

American Conference of Governmental Industrial Hygienists: Threshold
Limit Values for 1967-—-Recommended and Intended Values. Cincinnati,
ACGIH, 1967, p 6

American Conference of Governmental Industrial Hygienists: TLVs—-
Threshold Limit Values for Chemical Substances and Physical Agents in
the Workroom Environmment with Intended Changes for 1975. Cincinnati,
ACGIH, 1975, p 10

American Conference of Governmental Industrial Hygienists, Committee
on Threshold Limit Values: Documentation of the Threshold Values for
Substances in Workroom Air, ed 3. Cincinnati, ACGIH, 1971, pp 5-6

Permissible Levels of Toxic Substances in the Working Environment--
Sixth Session of the Joint ILO/WHO Committee on Occupational Health,
Geneva, 4-10 June 1968. Geneva, International Labour Office, 1968, p
357

Technical Aspects--Aqueous Acrylamide. Midland, Mich, The Dow
Chemical Co, Dow Chemical USA Designed Products Dept, 1976, 36 pp

Information Concerning the Use of Respirators, Gloves, and Epoxy
Floors in Acrylamide Operations. Unpublished report submitted to

NIOSH by American Cyanamid Co, Wayne, NJ, August 1976, 5 pp

Material Safety Data Sheet. Philadelphia, Rohm and Haas Co, Employee
Health Protection Dept, 1974, 2 pp

103



	RECOMMENDATIONS FOR A STANDARD; PREFACES; INTRO.
	BIOLOGIC EFFECTS
	ENVIR. DATA & ENGIN. CONTROLS; DEV. OF STD.
	WORK PRACTICES; RESEARCH NEEDS; REFERENCES
	WORK PRACTICES
	RESEARCH NEEDS
	REFERENCES

	APPENDICES; TABLES & FIGURE

