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TtV, 0.05 ppm ( ite 0.2 mg/m5)

Arsine is a colorless gas with a disagreeable garlic odor. 
It has a molecular weight of 77.93, specific gravity of 2.695, 
melting point of-113.5• C. boiling point of -55* C. a vapor 
pressure of > 1 atmosphere and decomposes at 230• C It 
is soluble in water, slightly soluble in alcohol and alkalies.

It is used in organic synthesis; as a military poison gas; 
doping agent for solid state electronic compounds.

Most cases of arsine poisoning do not result from the 
manufacture or use of the gas itself; rather they come from 
formation of arsine as a byproduct of a chemical reaction 
involving, in most instances, a base metal, an arsenic im­
purity, and an acid, or, rarely, a strong alkali.

The extreme acute toxicity of arsine is well known; 250 
ppm for 30 minutes is fatal, and 3 to 10 ppm can cause 
poisoning symptoms in a few hours.") Nau'h found that 
animals exposed three hours a day to concentrations bet­
ween 0.5 and 2 ppm developed blood changes in a . few 
weeks.

Published reports of occupational and other poisoning 
from arsine describe some 310 cases, 74 of them fatal, 
through 1959.111 Several reports since 1960 record 28 cases, 
with two deaths, in this country'*'> and abroad.'6-’0* Typical 
cases resulted in hemoglobinuria, jaundice and hemolytic 
anemia.

While data on the actual concentrations causing acute 
intoxication are lacking, post event concentrations of 70 to 
300 ppm (Morse and Setterlind, fatal cases,5 ppm Kip­
ling and Fothergill'61 and 0.5 ppm Elkins"' were reported. 
When urine samples were analyzed at early stages concen­
trations of arsenic ranging Irom 0.5 to 2 mg/l were the rule, 
but occasionally much higher values were found.

Bulmcr el afi'h reported a number of cases of chronic 
poisoning, with severe anemia. Urinary arsenic levels aver­
aged 2.3 mg/l, dropping to 0.66 mg/l three days later. 
Greig el af" recorded three relatively mild chronic cases 
with arsenic in urine levels of 0.5 mg/l.

In an extensive clinical study of 14 simultaneous cases 
of arsine poisoning,'1*' tissue arsenic levels, determined by 
neutron activation analysis, indicated a total body content

ol .irsi-im uni--third in nni- full the lethal dose (300 mg|, it 
one "assumes" that the poisoning action of the hydride 
follows to some extent that of the trioxide, none of the 
cases were fatal, but ranged from mild to very severe.. He­
molysis and renal damage typified the toxic responses. The 
most severely poisoned had oliguria for 40 days and re­
quired hemodialysis 10 limes, but hemolysis disappeared 
in a few days in all others. In four cases, renal (unction was 
impaired for a long time, but was finally restored.

Since arsenic appears to be excreted rather freely in the 
urine,"*' the levels found in the urine of intoxicated work­
ers could have resulted from inhalations of concentrations 
below I mg/m' or 0.25 ppm. The recommended TlV of 0.05 
ppm (0.2 mg/m') is the same as that of other inorganic 
arsenic compounds, which are considered substantially 
less toxic.

Other recommendations; Cook (1945) 1 ppm; Smyth 
(1956) and Elkins. (1959) 0.05 ppm; USSR (1966) 0.1 ppm; 
Czechoslovakia (1969) 0.06 ppm.

References;
1. Henderson, Y., Haggard. H.W.: Noxious Cases, Reinhold, NY 

(1943).
Z Nau, C.A.: South. Med. /. 41:341 (1948).
3. Clkins, H.6.: Chemistry of Industrial Toxicology, p. 64, Wiley 6 

Sons, NY (1959).
4. Konsen, J.L, Dodson, V.N.: I. Occup. Med. 8:540 (1966).
5. Elkins, H.B., Fahy, J.P.: Ind. Med. & Surg. J6;747 (1967).
6. Teltelbaum, D.T., Kier, l.C.i Arch. Cnv. Health 19:133 (19691.
7. DePatma, A.E.; /. Occup. Med. 11:582 (1969).
8. Kipling, M.D., Fothergill, R.: Brit. I. Ind. Med.. 21:7A (1964).
9. Kamhara, T„ Nohara, Y„ Ikegama, K„ Nakamura, I. Kajivvara, 

T.: I. Sci. labour 42:454, Japan (1%6).
10. (allentin, B., Frost, )., Grut, A.: Ugeskriit (or laeger 729:544 

(1967).
11. Morse, K.M., Setterlind, A.N.: Arch. Ind. Hyg. 4 Occup. Med. 

2:148 (1950).
12. Butmer, F.M.R., Rothwell, H.E., Potack, S.S., Stewart, D.W.: I. 

Ind. Hyg. 4 Tox. 22:111 (1940).
13. Greig, H.8.WV Bradlow, 8-A., Harrison, C„ Dalton, M.B.: So. 

At. Med. I. 32:101 (1958).
14. Arsine Poisoning in a Metal-Refining Plant, B. Nielson, ed., 

Acta Med. Scand. Suppt.
15. Elkins. H.8.1 Am. Ind. Hyg. Assoc. /. 28:305 (1967).

TlV, Appendix Ala— Recognized Carcinogen

0.5 fiber > 5 pm/cc — Amosite 
2.0 fibers > 5 pm/cc — Chrysotile 
0.2 liber > 5 pm/cc — Crocidolite 
2.0 fibers > S jim/cc — Other forms

According to recent authoritative mineralogical defini- 
tions/'i asbestos is "1J A collective mineralogical term en­
compassing the asbestiform varieties of various minerals; 2) 
An industrial product obtained by mining and processing 
primarily asbestiform minerals."

For the purpose of considering a recommendation for a 
threshold value of asbestos dust in the workplace, only the 
second definition above is applicable. Although there are 
lour types of natural mineral fibers that have been in in­
dustrial use, only three have been used in the United 
States: chrysotile, amosite, and crocidolite. The fourth, an- 
Ihophylliic, is mined and used in Finland. Ot the three 
types of asbestos that have been used in Norih America. 
Canadian chrysotile has formed 95% ol all natural mineral 
fibers used, with amosite and crocidolite (both imported 
from South Africa) constituting the other 5%. It should be 
noted that chrysotile is classified as a serpentine mineral, 
whereas the other three types of asbestos are amphiboles.

It is now generally recognized that excessive inhalation 
of asbestos dust causes chronic inflammations of lung tis-
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