VI. DEVELOPMENT OF STANDARD

Basis for Previous Standards

In 1964, the American Conference of Governmental Industrial
Hygienists (ACGIH) [86] proposed 5 mg/cu m as a tentative Threshold Limit
Value (TLV) for benzoyl peroxide. The TLV is a TWA concentration for an
8-hour workday, 40-hour week. This 5 mg/cu m limit was adopted by the
ACGIH in 1966 and has remained unchanged [87]. 1In 1976, the ACGIH reported
a tentative short-term exposure limit (STEL) of 5 mg/cu m for benzoyl
peroxide. The ACGIH defines the STEL as the maximum allowable
concentration, or absolute ceiling, not to be exceeded at any time during
the l5-minute excursion period [88].

The 1974 revision. of the 1971 documentation [89] and the 1966
documentation [90] cited inhalation data from the unpublished industrial
hygiene survey [31] of a benzoyl peroxide manufacturer in November 1950.
The two plant inspectors experienced pronounced nose and throat irritation
when the concentration of benzoyl peroxide in airborne dust was 12.2 mg/cu
m, but they noted no adverse symptoms at 1.34-5.25 mg/cu m. Potassium
aluminum sulfate and magnesium carbonate were also present simultanously
with the airborne benzoyl peroxide. The authors, Moskowitz and Burke [31],
failed to isolate a single component of the dust as the irritant.

In 1966, the Pennsylvania Department of Health [91] listed an 8-hour
TWA concentration of 5 mg/cu m for benzoyl peroxide. This value was based
on the ACGIH TLV [87]. Pennsylvania also listed a short-term exposure
limit of 10 mg/cu m for 15 minutes for airborne benzoyl peroxide. The
Pennsylvania Department of Health [91] cited a report by Kayanovich et al
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[92] that exposure to starting materials in the manufacture of benzoyl
peroxide or to benzoyl peroxide itself caused respiratory tract irritation,
increased numbers of monocytes, and disturbances in ventilatory function.
However, Kayanovich et al [92] indicated that the production of benzoyl
peroxide was carried out in an enclosed system and was not accompanied by
the release of any toxic substance into the air. Benzoyl chloride and
phosgene were starting materials to which the workers were exposed. The
authors [92] indicated that the toxic effects seen in workers were
consistent with those that would be expected with exposure to phosgene and
benzoyl chloride.

In 1968, a report of the Internmational Labour Office [93] listed 5
mg/cu m as the maximum allowable concentration for benzoyl peroxide in the
Federal Republic of Germany. Winell [94], in a summary of hygiene
standards in different countries for chemicals in the work environment,
wrote that the Committee of the German Research Association based this

value on the ACGIH TLV. The Maximale Arbeitplatzkonzentrationen 1976

stated that benzoyl peroxide has very little effect on skin [95]. The
International Labour Office [96], in a 1976 tabulation of pefmissible
levels of toxic substances, listed 0.05 mg/cu m as the limit for benzoyl
peroxide in Bulgaria and 5 mg/cu m in Belgium, Finland, the Netherlands,
and Switzerland. The International Labour Office did not provide the bases
for these values.

The present federal standard (29 CFR 1910.1000) foryexposure to
benzoyl peroxide in the workplace is an 8-hour TWA concentration limit of 5

mg/cu m. This was based on the 1968 ACGIH TLV [97].
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Basis for the Recommended Standard

(a) Permissible Exposure Limits

Inhalation of airborne dust containing benzoyl peroxide has caused
irritation in humans [31] and animals [42]. Nose, eye, and throat
irritation were reported by two state inspectors at a plant where benzoyl
peroxide was used [31]. They experienced this irritation on 3 days when
the concentration of airborne benzoyl peroxide ranged between 1.34 and 82.5
mg/cu m. The interpretation by the ACGIH TLV Committee indicated that no
irritation occurred when the concentration of benzoyl peroxide in air was
5.25 mg/cu m or lower. Although this view may be correct, the lack of
details in the report makes verification of this interpretation impossible.
The inspection report did not specifically state that benzoyl peroxide was
the cause of the discomfort or whether potassium aluminum sulfate or
magnesium carbonate in the dust caused or contributed to the irritating
effects. The methods of analyses were not described. Since there is no
validated method of sampling and analysis for benzoyvl peroxide, the method
used to analyze the collected samples was probably not specific for this
compound. The possible toxic effects of airborne benzoyl peroxide on
humans cannot be accurately assessed because the report lacks essential
data.

étudies have indicated no carcinogenic [49-51] or mutagenic [52,53]
effects from benzoyl peroxide. Sharratt et al [49] found that benzoyl
peroxide had no carcinogenic activity from skin painting of mice,
subcutaneous injection in mice and rats, and feeding studies in mice and
rats. Van Duuren et al [51] reported that benzoyl peroxide showed no
carcinogenic activity when used in skin painting experiments din mice,
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Hueper [50] found that rats implanted with encapsulated benzoyl peroxide
developed no tumors at the site of implantation. Epstein et al [52]
observed that benzoyl peroxide demonstrated no mutagenic activity when
tested in a modified dominant lethal assay. Benzoyl peroxide exhibited mno
mutagenic activity in bacteria and yeast [53]. No teratogenic studies or
epidemiologic surveys were found.

The ACGIH [90] documentation of 5 mg/cu m as the recommended limit is
primarily based on the report by Moskowitz and Burke [31] which, the ACGIH
interpreted, indicated that no adverse symptoms were observed by two plant
inspectors when the concentration of airborne benzoyl peroxide remained
under 5.25 mg/cu m. (As commented above, verification of this
interpretation is impossible because the report had insufficient detail.)
Few pertinent toxicologic data on humans have been found in the literature.
The animal data in the literature suggest that benzoyl peroxide is not a
toxic compound, although no definitive studies have been found. The major
hazard is injury or death resulting from fires and explosions caused by
benzoyl peroxide [3,40,41].

The available epidemiologic and toxicologic evidence on benzoyl
peroxide is insufficient to allow derivation of a new environmmental limit
or to warrant a change in the present environmental limit. It is
recommended, therefore, that the present permissible exposure limit of 5
mg/cu m as a TWA concentration be retained. Because of the apparently low
degree of toxicity of benzoyl peroxide, the action level 1is defined as

equal to the environmental limit.
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(b) Sampling and Analysis

It 1is recommended that airborne dust containing benzoyl peroxide be
collected on a glass-fiber filter and analyzed gravimetrically. If the
total airborne dust concentration is 5 mg/cu m or less, no further analysis
need be done. If the total airborne dust concentration is greater than 5
mg/cu m, a total peroxide analysis should be performed on the material
collected on the filter. A colorimetric analysis, developed from a method
by Dolin [62], was selected for benzoyl peroxide because it is simple,
reliable, and sensitive. However, the selected method is not specific for
benzoyl peroxide; other peroxides can interfere. A method [63] specific
for benzoyl peroxide, involving high pressure liquid chromatography, as
described in Chapter IV, should be used if other, nonspecific methods, such
as total peroxide analysis, show concentrations greater than 5 mg/cu m.

(e) Medical Surveillance and Recordkeeping

Little information has been found on the toxicity of benzoyl
peroxide, so frequent comprehensive medical examinations are not proposed
as a requirement, However, there is some evidence that benzoyl peroxide
and its degradation products, including benzoic acid, cause sensitization.
This sensitization should especially be 1looked for in the preplacement
examinations, which should include an examination of the skin.

(d) Perscnal Protective Equipment and Clothing

Clothing worn and equipment used by employees while working with
benzoyl peroxide and its formulations should be constructed of materials
that will not cause sparks, friction, heat, or shock. Because there is
some evidence that benzoyl peroxide and its breakdown products cause
irritation and sensitization, protective clothing and equipment, such as
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gloves, aprons, and goggles or safety glasses with side shields, are
recommended,

Respirators with cartridges or canisters containing activated
charcoal or other oxidizable material should not be wused because benzoyl
peroxide 1is a strong oxidizer. On respifators, holders of replaceable
filters should not have threads.

(e) Informing Employees of Hazards

The employer should initiate a continuing education program to ensure
that employees have current knowledge of job hazards and of proper work
practices and emergency procedures. Employees also should be informed that
irritation and sensitization can possibly be caused by benzoyl peroxide and
its breakdown products.

(£ Work Practices

Work practices are discussed in Chapter V. 1In operations involving
the manufacture, use, or storage of pure benzoyl peroxide, the potential
for skin, eye, throat, and nose irritation and for fire and explosion is
greater than that for any of its formulations; protective clothing and
equipment should be worn whenever required to prevent inhalation of benzoyl
peroxide or eye and skin contact with it. Protective clothing, conductive
shoes and floors, grounded machinery, and other engineering controls used
to ensure a spark- and shock-proof environment will minimize the dangers
from fire and explosion. Smoking, open flames, or any other source of
ignition should be prohibited in benzoyl peroxide exposure areas to prevent
fires and explosions. Engineering controls must be used when needed to
keep concentrations of airborne benzoyl peroxide below the recommended
limit,
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(8) Monitoring and Recordkeeping Requirements

The workplace enviromment should be monitored semiannually and the
records retained for 30 years. Since mno chronic effects of benzoyl
peroxide have been found, retention of environmental and medical records of
employees for more than 30 years after termination of a worker's employment

is unnecessary.
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VII. RESEARCH NEEDS

Further study is needed to properly assess the toxicity of benzoyl
peroxide and to evaluate its potential hazard to the working population.
Presently, 1little 1is known about its toxic effects. The effects of long-
term exposure to benzoyl peroxide, particularly those caused by ingestion
and inhalation, should be studied, especially to determine if there are any
carcinogenic, mutagenic, teratogenic, or other systemic changes.

Little information has been found concerning the possibility of
absorption benzoyl peroxide through the skin, although skin contact is the
most common route of human exposure. Studies should determine if benzoyl
peroxide is altered during specific manufacturing processes and if the
resulting residues can cause skin irritation or other adverse effects.
Metabolic studies might provide information about the extent to which
metabolites of benzoyl peroxide are responsible for toxic effects.

Research 1is necessary to assess the explosiveness and other hazards
of exposure to benzoyl peroxide and its formulations. Laboratory
experiments should be designed to provide information that can be
extrapolated to full-scale decompositions, fires, and explosions and thus
aid the development of a standard hazard classification system which would
facilitate safe, consistent labeling, handling, and storage of benzoyl
peroxide and its formulations. The sampling and analytical techniques used
should be ascertained to be safe and reliable.

More specific work practices should be developed. The most

appropriate protective clothing and respirators for particular processes
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should be determined, and waste disposal procedures that are safe and
effective and that comply with current pollution control regulations should

be formulated.

84



10.

11.

12.

13.

14,

VIII. REFERENCES

Hawley GG (ed): The Condensed Chemical Dictionary, ed 8. New York,
Van Nostrand Reinhold Co, 1971, p 104

Benzoyl Peroxide, in Weast RC (ed): CRC Handbook of Chemistry and
Physics—-A Ready Reference Book of Chemical and Physical Data. ed
55. Cleveland, CRC Press, 1974, p C-418

Fire,. Explosion and Health Hazards of Organic Peroxides--Appendices
on Warning and Emergency Placards, Test Methods and Trade Name Index,
report No. 11, rev. New York, American Insurance Assoc, Engineering
and Safety Dept, Division of Technical Services, 1966, 90 pp

Properties and Essential Information for Safe Handling and Use of
Benzoyl Peroxide, Chemical Safety Data Sheet SD-81. Washington DC,
Manufacturing Chemists' Association Inc, 1960, 10 pp

Malkemus JD: Handling of benzoyl and MEK peroxides. Mod Plast
41:119-20,125,167,169=+70, 1963

Swern D (ed): Organic Peroxides. New York, John Wiley and Sons Inc,
1972, vol 3, pp 343-44,346

Uetake K, Sakikawa N: [Thermal stability of benzoyl peroxide.]
Nippon Kagaku Kaishi 3:575-83, 1974 (Jap)

Manly TD: Organic peroxy-compounds in industry. Ind Chem 32:271-76,
1956

McCloskey CM, Ellis A: The Effect of Moisture Content on the
Ignition, Burning and Detonation Characteristics of Benzoyl Peroxide.
Azusa, Calif, The Norac Co Inc, 1976, 5 pp

Plant observation reports and evaluation. Menlo Park, Calif,
Stanford Research Institute, Mar 1977, 306 pp (submitted to NIOSH
under contract No. CDC-99-74-31)

Hooft FV: Benzoyl peroxide, in Encyclopedia of Chemical Technology,
ed 2 rev. New York, Interscience Publishers, 1948, vol 2, pp 479-83

Mageli OL, Kolczynski JR: Organic peroxides. 1Ind Eng Chem 58:25-32,
1966

Benzoyl Peroxide, in Fairhall LT (ed): Industrial Toxicology, ed 2.
Baltimore, The Williams and Wilkins Co, 1957, pp 166-67

Synthetic Organic Chemicals—-United States Production and Sales,
1973, USITC publication No. 728, US International Trade Commission,
1975, p 199

85



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Synthetic Organic Chemicals--United States Production and Sales,
1974, USITC publication No. 776. US International Trade Commission,
1976, p 197

Synthetic Organic Chemicals--US Production and Sales of Miscellaneous
Chemicals--1975--Preliminary. US International Trade Commission,
1976, pp 1-2,5

Meals R: Silicon compounds-~Silicones, in Kirk-Othmer Encyclopedia
of Chemical Technology, ed 2 rev. New York, Interscience Publishers,
1969, vol 18, pp 228-36

Freeman  FH: Dental materials, in Kirk-Othmer Encyclopedia of
Chemical Technology, ed 2 rev. New York, Interscience Publishers,
1965, vol 6, pp 783,832

Bloom TF: Electro-Motive Division, Plant 1--General Motors
Corporation--LaGrange, Illinois, Health Hazard Evaluation
Determination report No. 73-131-196. Springfield, Va, US Dept of
Commerce, National Technical Information Service, 1974, 8 pp (NTIS PB
249 376)

Lucas JB, Perone VB: Dermatitis Evaluation--Maple Creek Coal Mine.
Washington, Pennsylvania, United States Steel Corporation, 1976, 9 pp

Fisher N, Ritchie ML, Coppock JBM: Essential fatty acid retention in
flour bleaching and treatment. Chem Ind (London) 42:1361-62, 1958

Karasz AB, DeCocco F, Maxstadt JJ: Gas chromatographic measurement
of benzoyl peroxide (as benzoic aecid) in cheese. J Assoc Off Anal
Chem 57:706-09, 1974

Fulton JE: Acne--Pathogenesis and treatment. Postgrad Med 53:85-89,
1972

Morley MH: Decubitus ulcer management--A team approach. Can Nurse
69:41-43, 1973

Lamson  PD: Benzoyl peroxide in the treatment of poison dvy
intoxication. JAMA 95:663, 1930

Nencki M, Zaleski J: [Behavior of benzoyl and calcium peroxides in
the digestive tract of humans and dogs.] 2 Physiol Chem 27:487-506,
1899 (Ger)

Farmer RC: The stability of benzoyl peroxide. J Soc Chem Ind 40:84~
86, 1921

Tiunov LA: Toxicology of organic peroxides. Hyg Sanit 29:101-07,
1964

Lamson PD: Benzoyl peroxide--An apology. JAMA 97:1225, 1931
86



30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40,

41.

42,

43,

Macht DJ: [Untoward aftereffects of the therapeutic use of benzoyl
peroxide.] Dtsch Med Wochenschr 57:678, 1931 (Ger)

Moskowitz S, Burke WJ: Lucidol Division~-Novadel-Agene Corporation,
report No. L-430-50, Tonawanda, NY, New York City Division of
Industrial Hygiene and Safety Standards, Chemical Unit, 1950, 9 pp

Baird KA: Allergy to chemicals in flour--A case of dermatitis due to
benzoic acid. J Allergy 16:195-98, 1945

Knight RA, Kent-Jones DW: Some observations on the determination of
benzoyl peroxide in flour and bread. Analyst 78:467-69, 1953

Malten KE: [Synthetics and eczema as a problem of occupational
hygiene.] Ned Tijdschr Geneeskd 101:1319~25, 1957 (Dut)

Jirasek L, Kalensky J: [Occupational eczema caused by epoxy resins],
in Symposium Dermatologorum, Corpus Lectionum, lst, Prague, Oct 12-
15, 1960. Prague, Universita Karlova, 1962, vol 2, pp 203-11 (Ger)

Poole RL, Griffith JF, MacMillan FSK: Experimental contact
sensitization with benzoyl peroxide. Arch Dermatol 102:635-39, 1970

Eaglstein WH: Allergic contact dermatitis to benzoyl peroxide. Arch
Dermatol 97:527, 1968

Ede M: A double-blind, comparative study of benzoyl peroxide,
benzoyl peroxide~chlorhydroxyquinoline, benzoyl peroxide-
chlorhydroxyquinoline-hydrocortisone, and placebo lotions in acne.
Curr Ther Res Clin Exp 15:624-29, 1973

Kingsley I: New York Telephone and Telegraph Company--770 Broadway--
New York, NY, Health Hazard Evaluation Determination report No. 75-
178-295. Cincinnati, US Dept of Health, Education, and Welfare,
Center for Disease Control, National Institute for Occupational
Safety and Health, Hazard Evaluation Services Branch, 1976, 5 pp

Lappin GR: Safety warnings concerning benzoyl peroxide~-Dewar
flasks. Chem Eng News 26:3518, 1948

Meagher E: Sensitive chemical blamed for blast--Explosion traced to
truck cargo but what triggered it is mystery. Los | Angeles Times,
August 19, 1974, 2 pp

Wazeter FX, Goldenthal EI: Acute Toxicity Studies in Rats and
Rabbits. Unpublished report submitted to NIOSH by International
Research and Development Corp, Mattawan, Mich, Nov 1973, 12 pp

| )
Kuchle HJ: [Studies of the adverse effect on eyes by organic
peroxides.] Zentrabl Arbeitsmed Arbeitsschutz 8:25-31, 1958 (Ger)

87



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Radomski JL, Woodard G, Lehman AJ: The toxicity of flours treated
with various "improving'" agents. J Nutr 36:15-25, 1948

Arnold A: Effect on dogs of flours treated with various improving
agents. Cereal Chem 26:46-51, 1949

Toxicity and Health Hazard Summary, report No. 900713. Rochester,
NY, Eastman Kodak Co, Laboratory of Industrial Medicine, Health,
Safety, and Human Factors Laboratory, 1964, 2 pp

Horgan V7, Philpot JSL, Porter BW, Roodyn DB: Toxicity of
autoxidized squalene and linoleic acid and of simpler peroxides in-
relation to toxicity of radiation. Biochem J 67:551-58, 1957

Philpot JSL, Roodyn DB: A comparison between the effects in mice of
injected organic peroxides and of whole~-body ZX-irradiation. Int J
Radiat Biol 4:372-82, 1959

Sharratt M, Frazer AC, Forbes OC: Study of the biological effects of
benzoyl peroxide. Food Cosmet Toxicol 2:527-38, 1964

Hueper WC: Cancer induction by polyurethan and polysilicone
plastics. J Natl Cancer Inst 33:1005-27, 1964

Van Duuren BL, Nelson N, Orris L, Palmes ED, Schmitt FL:
Carcinogenicity of epoxides, lactones, and peroxy compounds. J Natl
Cancer Inst 31:41-55, 1963

Epstein SS, Arnold E, Andrea J, Bass W, Bishop Y: Detection of
chemical mutagens by the dominant lethal assay in the mouse. Toxicol
Appl Pharmacol 23:288-325, 1972

Mutagenic Evaluation of Compound FDA 73-81--Benzoyl Peroxide Lucidol-
78 (Wet). Springfield, Va, US Dept of Commerce, National Technical
Information Service, 1975, 33 pp (NTIS PB 245 494)

Kaznina NI: [Spectrophotometric determination of dimethylaniline,
isopropylbenzene hydroperoxide and benzoyl peroxide in the air.}, in
[Hygienic Problems of the Production and Utilization of Polymeric
Materials.] Moscow, Issledovatelskii Institut Gigieny, 1969, pp 268~
73 (Rus)

Dugan . FR: Rapid spectrophotometric determination of microgram
amounts of lauroyl and benzoyl peroxide. Anal Chem 33:696-98, 1961

Dugan PR, O0'Neill RD: Modified spectrophotometric reaction for
detecting organic peroxide. Anal Chem 35:414-15, 1963
]

Benzoyl Peroxide-Failure Report. Menlo Park, Calif, Stanford
Research Institute, 1976, pp S253-1 to §S253-2 (submitted to NIOSH
under Standards Completion Project, contract No. CDC 99-74-45)

88



58.

59.

60.

61.

62.

63.

64,

65.

66.

67.

68.

69.

70.

71.

72.

Banerjee DK, Budke CC: Spectrophotometric determination of traces of
peroxides in organic solvents. Anal Chem 36:792-96, 1964

Taub D: Safe purification of benzoyl peroxide. Chem Eng News 37:46,
1949

Davies AG: Organic Peroxides. London, Butterworths, 1961, pp 196-
200
Rieche A, Schulz M: [Attention to safety when recrystallizing

dibenzoyl peroxide.] Chem Technol 11:264, 1959 (Ger)

Dolin BH: The determination of benzoyl peroxide dust in air. NY
State Dep Labor Div Ind Hyg Mon Rev 30:25-27, 1951

Benzoyl Peroxide. Menlo Park, Calif, Stanford Research Institute,
1976, p S253-1 (submitted to NIOSH wunder Standards Completion
Project, contract No. CDC 99-74-45)

Gruber MP, Klein, RW: Determination of benzoyl peroxide stability in
pharmaceuticals. J Pharm Sci 56:1505-08, 1967

Daly RE, Lomner JJ, Chafetz L: Selective assay of benzoyl peroxide
in lotions and creams. Pharm Analyst 64:1999-2000, 1975

Benzoyl peroxide bleach (Benzoic acid) (22)--Official final action.
Assoc Off Anal Chem 14:228-29, 1975

Peroxide value, AOCS official method Cd 8~53, ed 8., Champaign, Il1,
American 0il Chemists Society, 1973, 2 pp

Special occupancies, in National Fire Protection Association:
National Electrical Code~-1975. Boston, NFPA, 1974, pp 70-345 to 70-
375

National Fire Protection Association: National Fire Codes--A
compilation of NFPA Codes, Standards, Recommended Practices, and
Manuals; Flammable Liquids, Boiler-Furnaces, Ovens. Boston, NFPA,
1974, vol 1, pp 33-1 to 33-51,35~1 to 35-38

Loss Prevention Data--Organic Peroxides--Hazard Classification
(Tentative), report No. 7-81. Norwood, Mass, Factory  Mutual
Engineering Corporation, Public Information Division, 1974, 10 pp

The Storage and Handling of Organic Peroxides in the Reinforced
Polyester Fabricating Plant, bulletin No. 19. New York, Society oF
the Plastics Industry Inc, 1975, 4 pp

Loss Prevention Data--Organic Peroxides, report No. 7-80. Norwood,
Mass, Factory Mutual Engineering Corporation, Public Information

Division, 1972, 8 pp

89



73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Hagopian JH, Bastress EK: Recommended Industrial Ventilation
Guidelines, HEW publication No. (NIOSH) 76-162. Cincinnati, US Dept
of Health, Education, and Welfare, Public Health Service, Center for
Disease Contrecl, National Institute for Occupational Safety and
Health, Division of Physical Sciences and Engineering, 1976, 330 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 Inc: Fundamentals Go&erning
the Design and Operation of Local Exhaust Systems, ANSI Z9.2-1971.
New York, ANSI, 1971, 63 pp

BZQ-50, BZQ-55--Benzoyl Peroxide Paste, technical bulletin No. Té4-
02-75. Richmond, Calif, Witco Chemical, US Peroxygen Division, 1975,

4 pp

Mageli OL, Kolczynski JR: Peroxy compounds, din Mark HF (ed):
Encyclopedia of Polymer Science and Technology. New York, John Wiley
and Sons, 1968, vol 9, pp 81l4-41

Noller DC, Bolton DJ: Safe handling and storage of organic peroxides
in the laboratory. Anal Chem 35:887-93, 1963

Bolt RO, Joyce RM: Laboratory explosions with ethylene and carbon
tetrachloride. Chem Eng News 25:1866-67, 1974

Tobolsky AV, Mesrobian RB: Organic Peroxides—-Their Chemistry,
Decomposition, and Role in Polymerization. New York, Interscience
Publishers Inc, 1954, pp 72-148

National Institute for Occupational Safety and Health: Good
Practices for Employees~-Fiberglass Layup and Sprayup, HEW
publication No. (NIOSH) 76-158, Cincinnati, US Dept of Health,
Education, and Welfare, Public Health Service, Center for Disease
Control, NIOSH, Division of Technical Services, 1976, 32 pp

National Institute for Occupational Safety and Health: Health and
Safety Guide for Plastic Fabricators, HEW publication No. (NIOSH) 75-
150. Cincinnati, US Dept of Health, Education, and Welfare, Public
Health Service, Center for Disease Control, NIOSH, Division of
Technical Services, 1975, 68 pp

BZQ-40--40% Benzoyl Peroxide Pourable Paste, technical bulletin No.
T9-06-75. Richmond, Calif, Witco Chemical, US Peroxygen Division,
1975, 3 pp

Benzoyl Peroxide, in National Fire Protection Association: National
Fire Codes--A Compilation of NFPA Codes, Standards, Recommended

90



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Practices, and Manuals; Combustible Solids, Dusts and Explosives.
Boston, NFPA 1974, vol 3, pp 49-63 and 49-64

Mageli OL, Noller DC, Mazurowski SJ, Linden GF, de Leeuw FJG: A
relative hazard classification of commercial organic peroxides.
Presented at the 20th Annual Meeting of the Reinforced Plastics
Division, The Society of the Plastics Industry Inc, Chicago, Feb 2,
1965, 14 pp

American Conference of Governmental Industrial Hygienists: Threshold
Limit Values for 1964. Cincinnati, ACGIH, 1964, pp 1-5

American Conference of Govermmental Industrial Hygienists: Threshold
Limit Values for 1966--Recommended and Intended Values. Cincinnati,
ACGIH, 1966, p 6

American Conference of Governmental Industrial Hygienists: TLV's—-—
Threshold Limit Values for Chemical Substances and Physical Agents in
the Workroom Environment with Intended Changes for 1976. Cincinnati,
ACGIH, 1976, pp 2-11

American Conference of Governmental Industrial Hygienists, Committee
on Threshold Limit Values: Documentation of the Threshold Limit
Values for Substances in Workroom Air, ed 3, 1971. Cincinnati,
ACGIH, 1974, pp 23-24

American Conference of Governmental Industrial Hygienists, Committee
on Threshold Limit Values: Documentation of Threshold Limit Values,
rev. Cincinnati, ACGIH, 1966, pp 18-19

Benzoyl peroxide, report No. 432, Harrisburg, Pa, Pennsylvania Dept
of Health, Division of Occupational Health, 1966, 1 p

Kayanovich VA, Kavalerova  SM, Troitskiy  SA: [Problems of
occupational hygiene and the health conditions of operators producing
benzoyl peroxide.] Gig Tr Prof Zabol 6:46-49, 1962 (Rus)

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, 1970, P
277

Winell M: An international comparison of hygienic standards for
chemicals in the work environment. Ambio 4:34-35, 1975

Committee for the Testing of Harmful Materials: [MAC Values for
1976, communication XII.] Bonn, Bundesrepublic, Deutschland, German
Research Association, 1976, pp 20, 46 (Ger)

Ist Draft--Tabulation of Permissible Levels of Toxic Substances in
the Working Environment in Selected Countries. Geneva, International
Labour Office, 1976, 4 pp

91



97.

98.

99.

100.

American Conference of Governmental Industrial Hygienists: Threshold
Limit Values for 1968. Cincinnati, ACGIH, 1968, p 5

Roach SA: Sampling air for particulates, in The Industrial
Environment--Its Evaluation and Control. Cincinnati, US Dept of
Health, Education, and Welfare, Public Health Service, National
Institute for Occupational Safety and Health, 1973, pp 139-53

American Conference of Governmental Industrial Hygienists: Air
Sampling Instruments for Evaluation of Atmospheric Contaminants, ed
4. Cincinnati, ACGIH, 1972, pp N-1 to N-7,N-13,N-14

Relative Humidity of Aqueous Sulfuric Acid Solutions at Various

Temperatures, in Perry JH, Chilton CH (eds): Chemical Engineers
Handbook, ed 3. New York, McGraw-Hill Book Co, 1950, p 168

92



	RECOMMENDATIONS FOR A STANDARD; PREFACES; INTRO.
	BIOLOGIC EFFECTS
	ENVIRON. DATA; WORK PRACTICES
	DEV. OF STD.; RESEARCH NEEDS; REFERENCES
	DEV. OF STANDARD
	Basis for Prev. Stds.
	Basis for Recommended Std.

	RESEARCH NEEDS
	REFERENCES

	APPENDICES; TABLES

