
.re. 1"”?alil'fi“ - 

{it :53 (:1. £31134?“ ff- »“2:\=.fi-1‘Cacd\:r.\=f i
' 

'~ ran .1» ct. mg 
.‘i’. 52-; ’ is», int circa-Tiger ii 

hi” 'fd 5; 
"o um“ 

['s. E 
P)? PE‘Vfi‘ 6:0 !."_-.‘- 
' 

El 
:2 \s a, h’ 

it); 

IE. C” rrz. 
Fié‘gj. 4i '5 _' 4,... 

(’7 

THIS DATA SHEET is intended 
to guide employers, plant safety 
engineers, personnel managers, and 
supervisors to safe practices in proc— 
‘cssing'and handling all forms of ar- 
senic and its inorganic compounds. 
A plant engineer who desires addi- 
tional information should consult a 
competent industrial hygienist. Such 
an adviser, if not available within 
one's own company, may be ob- 
tained from. an insurance carrier. 
orivatc consultant, or state health 
Jr labor agency. 

2. The rncdical, personnel, and ' 

engineering controls described here 
- primarily apply to full- -time opera- 

tions. For intermittent handling of 
arsenic or its compounds and alloys, 
modification of these controls may 
be advisable, depending on the na— 
ture, frequency, and duration of the 
operations. 

3. Arsenic and its inorganic com- 
. pounds fall into three major groups: 

a. Elemental arsenic. 
b. Arsenicals, which comprise white 

arsenic (As:03), the arsenate salts, 
and the arsenite salts. 

c. Gaseous arsenic or arsine (Ad-13). 
Ar‘senic in the form of arsenic tri— 
oxidc (A520,) has been known for 
centuries-as an odorless and taste— 
less poison. Elemental arsenic, how- 
ever, is seldom responsible for fatal 
or disabling industrial poisoning. 
The effects of its fumes and dusts 
may be cumulative though and con- 
_inucd C\pOSurC may cz. use severe 
symptoms. Arsine, a colorless gas 
formed when nascent hydrogen is 

generated in the presence of com- 

This data sheet was prepared by the industrial Department of. 
1525 lxcrth Michigan Avenue, the National Safety Council, 

Chicago OOull, and is published by the Council. - 

pounds containing arsenic, is ex- 
tremely poisonous and can be fatal 
if inhaled in appreciable quantity. 
(See paragraphs 50 and 5].) 

Properties 
4. Although arsenic is stable in 

dry air, it oxidizes slowly in the pres— 
encc‘of moisture to form a grcyish 
mixture of arsenious and arsenic ox- 
ides. When heated, it ignites, burns 
with a bluish flame, and produces 
dense, garlic-odorcd fumes of ar- 
senious oxide. 

5. The strong inorganic acids 
vary in their manner of reaction 

’ 
' Table! 31 

Cw ‘- Per flent Arsenic in Certain of its Compounds . 

with arsenic. (a) With strong nitric 
acid, arsenic undergoes oxidation, 
ultimately to the pcntoxidc. This re- 
action is utilized industrially. ‘ (b) 
Cold dilute sulfuric acid produces 
no effect, but arsenic is attacked and 
dissolved by the concentrated acid, 
with liberation of sulfur dioxide. 
(e) Hydrochloric -acid ' alone has 
only a feeble action but, as aqua 
regia, attacks and dis'salves the ar- 
senic. - 

6. Arsenic reacts directly with 
the halogens to ignite spontaneously 
in an atmosphere or chlorine antl‘to 
combine, when heated, with bromine 

Compound Formula ' Per Cent 

Aiscnic trichloridc AsCl, .: 4?.
. 

Arsenic trioxidc 
' -‘ A530; 

’ 

' ‘ ‘76 

.Arscnic trisulfidc A533, 
- 

' 
' . 

61 
_

, 

Arsenic pentoxidc A530, 
. l 65 . 

;; Calcium arsennte Ca3(AsO,), 
. 
38 

,2 Ceppcr arsenitc f- CuHAsO, 
. 

' 

. _ 

i 

'. - 40 ’

. 

Lead arsenate Pb,(AsO,)= ' 

- 
16.5 f: 

' 

Potassium arscnatc KH=ASO‘ " 
_ 43.5 

Copper acctoarsenitc (CuOAgOJ)3 . C11(C:H:O:)1 
.u 

44 

The time-weighted ovung. oimonpherie concentration: Selicd ml: for {Onlinuout expuwu 
during an average work day are bated oh the pn (cfli arsenic in 1.5. (ompound. Ihis Volvo 
{colic-d ll»: Tl is 0.5 milligrom of uuenic pd cubic mole! cl air, 5:. paragraph 5‘. 
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Physical ' ' Meliiug Boiling Specific . 
Calm-noun! Formula Slate Color Point , Point Cnvily Solubility 

Arum}: (metallic) As llriule, Silver , 816 C (1.497 1") Q9 . . '. 5.6 lo Solulilc'm 
crystnl- gruy- 35 alum-.plncrcs. . 5.9 nilric lucid; 

, linc' turns Sublime: insoluble in 
metal black @ 615 C (1,139 I"). Walcr. 

in air Am arccinlol)‘ \olalilc @100 C (212 P). .4, 

Aficnic‘triclxlorille AsCl; Oily Color- ~18 C {—0.6} ) 1305 C (2671’) 2.163 Soluble in 
'Arsenic chloride liquid less concentrated 
Arsenious chloride ’ or “Cl and moxt 

Also Arse-nous chloride pale . organic 
known ‘ Butler of arsenic yellow liquids; 
as Caustic arsenic ‘ -dccmnposed 

chloride ' i by ”20; .' 
Fuming liquid . _ fume: in .- 

_ arsenic moist air. 

Arsenic trioxislo A310; Amorphous ' \Vlfilc Sublimcs ‘ 

. . . 3.738 Soluble in 
'Araenioux acid powder @4‘ 193 C (379 I“) glyCcriuc, 
“’lxilc Arsenic or acids, on 

Also 4 Arsenious oxide Vitreous M'clts all: alics; 
known Arsenious arsenic Lumps '315 C (599 F) slightly 
as oxide 

. 
soluble. 

~Arsenons anhyldridc 3n H20. 
Arsenic triaulfidc A535; Crystal: Yellow; 300 C (572 F) 707 C 0305 l") 3.43 Soluble in 
Also ArSenious sulfide - or changes . 

' ' ”NO; and 
known Arsenous sulfide powder to red alkaline 
as Arsenic lcrsulfide @ 170 C Lolulions; 

(338 F) insoluble in 
H20 and HCL 

Amenic enloxide A5305 Amorphous White Decomposcs @ . . . 6.085 Soluble, in 
Also powder 315 C (599 F) ,, 

' - water. 
known Arsenic anhydn'de - 

' alkalics and u ethyl Alcohol. 

Arsiuc ASH; ' Cas None -—113.5 C -—55 C ' 2.695‘ Soluble in 
Also Arsenic Hydride (—172. F) (—67 F) _2 : 

known Arseniurelted , 
51‘8““?

. 

.3 hydfcaen n f-Ulublc In 
. __ . nlcolaol am} 

I; 
. !_ 

' 

_. . . . _._ __,. alkalics. 

Calcium, arscnnle (3330.504): Amorphous White .. . . . ' v' . - .- . ' . Slightly 
, powder ‘ solublc'm 

. 

' cold water; 
insoluble in 
lnol water; 

- 
. 

' - soluble in 
. 

“ ' dilute acids. 

Copper arse-nil: Cullfrsos Fine Light Dccomposcs . . . . . '. Soluble in 
Also Cnpric ersenilc powder green ‘ 

. fcwds: _ 

known Copper Oahu. Cu;(AsO;)2 ' 3H20 . 
_ 

msoluble an~ 
“senile - 

' - . HZO "id - 

Sheele‘s green . alcohol. 

. Lei“! arsenals PbflAsOda Crystal- 
, 
White 1.0:: c (1.903 P)". . . 7.30 'Solublc in . - 

inc . 
' ‘ '- 

‘ 
_ HNOJ': 

' 

. 
. . insolulllc- in 

‘I’Jtnuium nrscnatc KHzAsO. Crystals Colorless 288 C (550 F) . o . 2.867 - Soluble SD 
_' (monobnzic) or while - Valcri . 

. 

‘ 
- . insoluble In 

alcohol. 

Copper acclonncnile Powdcr Emerald . o . . . u o c z 50.10515 ’3 ' 

(CuOAnJla’ Cu(C:l-I302)2 - green . fads: , 
Cupnc accloarscnllc . .3nsolublc 2n 
Pans green ' 

; 
'- ' 33:0}‘01 "‘6 

Schweinl'urlh green 
. 

. 
‘ “5““ 

lmperial. green ‘ 

' King's green 
Also Emerald green -

' 

known New grccn. ' 

as . Pet green , . . 
Mos: green ' ' 

Mixi: green 
Vienna green ' 

' . 
Perm! green '

. 

‘ Specific gravily with reference to air = l ' "Slightly dccomPO-‘I’ ll 1.000 C ”.332 F) 

.. 2 - 
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with sulfur. 
' 7. Arsenic trioxide is the most 
important Commercial compound of 
arsenic, and is usually referred to as 
White arsenic or simply “arsenic." 
it is an amphoteric Compound, its 

:idic properties predorninating. It 
25 soluble both in hydrochloric acid 
to yield arsenic trichloride, and in 
alkalis to form arsenites. in water, 
it is slightly soluble—arsenious acid 
HASO:, being formed. EXposurc to 
oxidizing agents such as ozone, hy- 
drogen peroxide, or nitric acid read- 
ily brings about conversion to the 
pentavalent state; exposure to re— 
ducing agents reduce arsenic triox- 
ide to arsenic and arsine. 

8. Some of the preperties of ar- 
sanic and Several of its compounds 
,are given in Table II. 

Uses 
' 9. Elemental arsenic is utilized 
in the production of various alloys. 
it increases the resistance of copper 
to corrosion, improves its machin- 
ability, and raises the annealing tern- 
peraturc.

' 

lO. Arsenic trioxide is used in 
the production of pesticides, such as 
“tad arsenate, calcium arsenate, and 
copper acetoar‘senite '(Paris green), 
and in wood preservatives, such as 

' Wolman salts, which contain 25 per 
cent sodium arsenate. It is also em- 
ployed in the manufacture of phar- 
.maceuticals, glass, cattle and sheep 
dips, hide preservatives, poisoned 
bait, and weed killers. Arsenicals 
have been used in the manufacture 
of dyestuffs, in the production of 
chemical warfare gases, and as de- 
barking agents in the paper industry. 

11. Arsine is employed in the 
synthesis of organic compounds. 
. .' 
Hazards 

12. Occupational poisoning from 
pure metallic arsenic is rare. Ar- 
scnic trioxirlc taken internally is 

poisonous and can be fatal, but few; 
cases of general poisoaing have oc- 
curred from industrial exposure to 
this chemical. Dermatitis and per- 
foration of the nasal septum are 
‘ommon problems associated with 
arsenic trioxide, either because of 
direct contact with the comp0und 1n 
powder form, or exposure to it as 
air~borne particulate matter. 
13. Careful handling and reason-

\ 

cicnt to control dust uxsperslon 1n 
the bagging and handling of 
nonvolatile :1 rs I‘IIIC C(hn’lOUIH‘Sv- 
\Vhere arsenic fumes may he pres- 
ent, such as irr the sinlcring and 
roastinrv ofa arsenic— bearing ores, 
complete enclosure and cxhaustven— 
tilation of the Operation is needed. 
if respirators are required for pro- 
tection against arsenic and its com- 
pounds, :1 respirator appmved by 
the U-S. Bureau of Mines for pro- 
tection against fumes not significant— 
ly more toxic than lead or a simi- 
larly approved air line respirator 
should be used. Handling arsenic 
trichloride requires cemplcte enclo- 
sure because it has a vapor pressme 
of approximately 1] mm at 7.5 C, 
which could result in an air con- 
centration of the order of 14,000 
ppm (parts per million). 
9 Direct contact with the skin must 

be prevented, particularly contact 
with the vesicants. Clothing con— 
taminated with dust or liquid must 
be cleaned before it is worn again. 

0 Eye protection is needed where ar- 
senieals are handled. Potential dust 
exposures must be controlled to 
prevent eye irritation. 

0 Good washing facilities and appro— 
priate eating and smoking regula- 
..tions- and enforcement of .them will 
prevent the possibility of ingestion. 
14. At high temperatures, arse- 

nic and its solid compounds be— 
come volatile and produce poison- 
ous fumes. Even though these com- 
pounds are noncombustible, their 
volatility'at higher temperatures 
makes the use of self-contained 
breathing apparatus mandatory for 

'_ anyone fighting a fire where they are 
present. . . 

15,. Arsine gas constitutes a se—
' 

rious industrial hazard. In fact, the 
. 

highest incidence of injury involving 
arsenic is caused by accidental poiSe 
oning from inhalation of arsine, 
which releases the hemoglobin from 
the red blood cells and ca j.-sily be 
fatal- Instances of chronic poison- 

_ 
ing from arsine have also been rc—‘ 
corded. Axsinc may be formed when 
hydrogen is generated in the pres- 
ence of a material containing arsen— 
ic. Censequently, concentrates, in- 
termetallic compounds, and drosscs 
containing arsenic should be han- 
dled with care. -

‘ 

0 In the smelting and refining indus- 
try, impurities in a molten metal 

-3- . 

dUUvUHH UL nIIlHUIHq. (\aagnlv 1') 

one of the more common impuri- 
ties and, along with others such as' 
antimony and sulfur, will combine 
with the aluminum and conttcnlrate 
in the dross. Wetting: this dross may 
cause one of several reactions or a 
combination of them. If nascent 
hydrogen is released, it could react 
with even minute amounts of ar— 
senic to form arsinc. if aluminum 
nrscnide is formed in the dross, it 

could react with water to form ar- 
sinc. These combinations of events 
have resulted in a number of fatal 
arsine poisonings. 

0 The recommended procedure for 
handling the dross is to'converl it 
to a granular, (lusty black form by 
the addition of sawdust. it is then 
roasted for at least one hour at 
1.80017. a procedure which effec- 
tively stabilizes it to prevent libera- 
tion of amine in the event of future 
wetting of the dross. ' 

‘- Certain important industrial metals 
such as zinc often contain enough 
arsenic to create a hazardous situa- 
tion in the presence of an acid. Hyw 
drogen may be produced by the re- 
action between the zinc and the 
acid and combine with the arsenic 
to form nrsine. Only a trace of ar— 
senic is required to create a prob-, 
lem. The metallurgical industry is 

particularly susceptible because acid 
treatment of arsenic-bearing metals 
is common. 

' a ‘. 

Containers and shipping 
regulations 

l6. Containers and shipping re— 
quirementslor arsenic and its com—' 
pounds are specified by Interstate 
Commerce Commission regula- 
tions.‘ All these compounds are 
Class B poisons and must carry the 
poison labei. Each container should 

. also carry a p1: nted or stenciled‘ 
label identifying the contents. 

l7. Metallic arsenic may be 

‘ftgent T. C. George‘s Tariff No, 
15. - Publishing interstate Commerce 
Commission Regulations for TranSpor- 
talion of Explosives and Other Dario 
gerous Articles by Land and Water in 
Rail Freight. Express and Baggage‘ 
Services and by Motor Vehicle (High- 
way) and \Vater, including Specifica‘ 
tion: for Shipping Containers. issued 
by T. C. George, Agent, 63 Vcsey St,, 
New Yorl: City 10007.

~
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Every employee who handle: arsenic or in compounds should wash belore acting or smolsing. 
Al lite and ol coth voriday. he should shower, change his :bOes and work clothes. Clothe: 
(including undervere} should be laundered belore they or: worn again. 

shipped in SOD-pound barrels or 
lOO-pound casks. 

l8. .Arsenie trichloridc may be 
shipped in 20- or 55-gallon drums 
or in S-gallon boxed glass carboys. 

19. Arsenic trioxide may be 
shipped in 5- to SO-gallon drums or 
in tight wood (oak) barrels of no 

, 
more than 700-pound gross capac- 
ity. Crepe-paper bag liners must be 
used unless the barrels are con- 
structed with tongue and groove 
staves. This compound may also be 
shipped in hopper or bottom-outlet 
cars equipped with waterproof and 
~dustprooi covers. These cars should 
be used only for delivery to plants 
'with private sidings. 

20. Arsine is shipped in steel 
cylinders; copper arsenite in l—pound 
bottles, wood kegs, or fiber drums. 
Lead arsenate in powder form is 
shipped in 

' 

sacks and lOO—pound 
barrels; in paste form, in cases, tins, 
lOO-pound kegs, or 300- and 600- 
pound barrels. - 

2|. Arsenic trisullide .is shipped 
in 50-pound multiwall paper bags. 
Copper acetoarsenite‘ is shipped in 
l—pound bottles, wood kegs, or fiber 
drums. 

Storage 
.

. 

22. Aréenic and its compounds 
..should be stored in areas removed 
from food or food products and 
from combustible materials. Those 
capable of sitting should be stored 
in containers of sift-proof construc- 
tion. Hoppers and silos made of 
mild steel are acceptable. 

23. containers that have held 
arsenic or its compounds should not 
‘be cleaned with mineral acids be— 
cause of the possibility of evolution 
of arsine. 

Handling.' 
24. Arsenic and its compounds 

require intelligent handling. Em— 
ployees must be completely familiar 
with the potentially hazardous na- 
ture of such materials. Employee 
training must include thorough in— 
doctrination in the use of personal 
protective equipment. 

25. The possibility of the forma- 
tion of arsine should be considered 
in processes and in areas where ar— 
senic or its compounds are handled. 
Adequate general ventilation and 
local exhaust removal must be pro- 
vided, unless the work. is done 

plant. 

26. Spills of arsenic trioxide or 
other powdered compounds of ar- 
senie shOuld be removed by a vac— uum cleaner with a fabric filter, nev- 
er by use of a broom. Personnel who 
empty the vacuum cleaner simuld 
be thoroughly trained in handling 
procedures. 

27. General handling precautions 
that should be followed are: 
a. Do not permit arsenic or its com- , 

pounds to come in contact with. 
the skin, eyes, nose, mouth, or: 
clothing. _ 

b. Do not eat or smoke in areas where 
contamination by arsenic or‘ its 
compounds is possible. -

' 

c. Wash the hands and face before 
eating. \‘lash the hands before 
smoking. Maize every ctl'ort to pre— 
vent ingestion of or contact with 
arsenic. and its compounds. 

Employee training ' 

28. 
i 

All employees working with 
arsenic should be trained to work 
in a hygienic manner. Such'training 
or indoctrination should stress the 
following poia, details of which 
are covered elsewhere in this data 
sheet: 

a. indoctrination in the toxicity and 
hazard of inhalation and dermatitis- 
proclueing effects of arsenic and its 
water-soluble compounds. . 

. Training in safe handling tech- 
niques. '

. 

c. 'i'raining on the proper lit, use. and 
limitations of prescribed respira- 
tory protective equipment. 

d. Teaching the absolute necessity of 
assuring that ventilation equipment 
is in operation at all times when 
work is being performed. 

c. Teaching the value of promptness 
and proper equipment in cleaning 
up spills. (See “Handling.“ 

1'. Explaining the necessity of pre— 
venting transfer ‘ol' arsenic com- 
pounds t'rom the plant into the 
home, which is the basis for cloth— 
ing changes at each work shift. 

-. 

g. Promoting personal cleanliness de— 
pending upon the type of opera- 
tions involved. Showers may be 
required- Employees should be cn‘ 
couraged to report all cuts, scratch- 
CS. or other injuries to supervision 
so‘that prepcr medical attention 
can he obtained.



~ on clean worl: clothes daily, includ- 
. in); cotton underwear and socks and ' 
a coverall. 

. 30. At the end of each workday, 
the employee should thoroughly 

‘ 

“"‘an his work shoes, take a shower, 
V 

..d make a complete change. of 
clothing. Work clothes should be 
laundered be fore they are worn 

. 

again. 
3!. Calarnine lotion and zinc ox- 

ide powder can be used on the hands 
' and other skin areas before work. 
If gloves made of rubber or other 
protective material are worn, they 
must be cleaned inside and out after 
each use. 

32. Local exhaust should be ad~ 
equate to remove dust or arsine. 
Dust respirators approved by‘ the 
U.S. Bureau of Mines should be 
available for emergency use. If the 
presence of arsine is suspected, com- 
plete respiratory protection approved 
by the Bureau of Mines for the spe- 
cific hazard is required. 

33. Safety showers and cyewash 
fauntains should be available, and 
they should be checked frequently 
to see that they operate properly.

! tliloiiort - 
34. Various methods of control- 

ling arsenic dusts and fumes are 
available. Where possible, an op~ 
eration should be completely en- 
closed. This either completely pre- 
vents the contaminant from entering 
the workroom atmosphere or limits 
to safe levels the amounts that do 
escape. In addition, this method is 

generally the least expensive. 
35. Many states and municipali- 

ties have dust corxtrol codes or orati- 
nances with which employers must 
comply. In a fcwstatcs,for instance, 
written approval of plans must be 
obtained before a local exhaust sys- 
tem is installed. Each employer 
should therefore know his state and 
municipal dustcontrol requirements. 

36. A local exhaust system for 
the control of an industrial dust or 
fume traps the air contaminant near 
its source so that an operator stand- 
i at the process is not exposed to 
l....mful conCentrzttions, if the sys- 
tem cannot be enclosed completely. 
Local exhaust usually is preferred to 
general ventilation. 

I 

the air-home arsenicnl contami- 
nant is drawn. 

b. Ducts, to carry the contaminated 
air to a Central point. 

c. Dust and finnc collectors, to 
Cltll the air before it is dis- 
charged. 

d. A [an and motor to keep the air 
moving through the system. 

0 \Vhite each of these parts slmuld 
be designed and installed to perform 
its required function with respect 
to the entire system, design of the 
exhaust hood demands the greatest 
care. The degree of control of dust 
at the point of generation or dis— 
persion is determined by (a) the- 
shnpe of the hood or degree of en- 
closure, (b) the location of the 
hood and its distance from the dust 
source, and (c) the rate of air—flow 
into the hood. A poorly designed 
hood can malze an exhaust system 
ineffective. 

37. There is no standard liood' 
design. In every case, the hood 
must be designed to fit the specific 
operation and to make the exhaust 
effective without interfering with the 
Operation. Among the factors to be

0

~ WVVU' Ur UW’ITI’C . 

' The hood should be shaped to con. 
form to the shape of the area of 
dust production so as to secure rea- 
sonably uniform air velocity over 
this area. A hood which does not 
enclose the process should be placed 
with its opening as close as possible 
to the point of generation of the 
(lust or fume because the velocity 
of the air drops ofT sharply. 

0 Air xnovumeut must always be past 
the employee, then over the dust 
source, and directly into the face of 
the, hood. ' 

38. The Inn should be of sum. 
cicnt capacity to maintain the rc‘ 
quired air capture velocity at the- 
point of [generation of the dust. ln— 
ternal battles shOuld be installed to 
guide the air flow where it is most 
needed. Flanges should be provided 
wherever possible to reduce the air 
flow from areas where no dust is 
produced; that is, air-ilew contours 
should be controlled. ' 

39. When control at the source 
is not possible, other r‘nctohds may 
have to be considered. Any one or 
a combination of the following types 

Portable exhaust hood I: med over parloblt mixer. Air contaminant should be‘ "tapped near 
its source so that those near the process are not expound to hormlul concentration». It the 
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.limit the exposure. 
. ’ The dusty operation may be en- 

.Closed, with or without a local cx- 
hanst system. An enclosed opera- 
tion generating large quantities of 
dust usually needs to he exhausted. 
or the dust will leak into the sur- 
rounding atmosphere. 

‘° The (lusty work may be performed 
in a separate building or may be 
isolated lay partitions to reduce the 
numher of employees exposed to 
the dust. The employees who are 
still being exposed should be pro— 
tectcd by respiratory protective 
equipment. . 

' Keeping the materials moist may be 
a practical means of control. 

0 General room ventilation can be 
used to dilute the_'dust by adding 
large quantities of air and thus pre- 
venting build-up of dust concentra- 
tions. Examples of this method are 
roof fans and roof monitor win- 
dows. But it generally is inefficient 
and ecnsivc to attempt to control 
contaminants by dilution. 

0 The dusty work may be performed 
at night or on week-ends to reduce 
the number of employees exposed. 

0 Cleaning dust accumulations front 
overhead beams. for instance. is 

preferably done during a weekend. 
The employees who are exposed 
should use appropriate respiratory 
protective equipment. 

Symptoms of poisoning 
40. Employees should be famili- 

ar with the symptoms of poisoning 
and should immediately report to 
the medical department if these 
symptoms occur. 
4L Symptoms of poisoning by 

arsine are severe nausea, severe 
headache, abdominal pain (usually 
cramps), and numbness and tingling 
of hands, feet, and face. 

42. Some literature on the sub- 
ject states that arsine can be recog- 

' 

nized by its garlic—like odor. How- 
ever, a number of victims have 
stated that they smelled nothing un- 
usual at the time of exposure. Those 
receiving less than the lethal dose 
usaally reccwcr without serious alter— 
cfl'ects although permanent injury 
may occur if exposure has been 
.hronic. . 

43. t‘tt'St'hiC tt-ioxitle, if Sval- 
lowed in even Very small amounts 
(1 or 2 grains), can cause acute 
poisoning. Symptoms are severe a‘o— 
dominal pain, dil’liCUlty in swallow-
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ing, tight feeling in the throat, vom- 
iting, inability to urinate, cold and 
dump skin, rapid weal: pulse, shah 
low breathing, and sometimes con- 
vulsions. 

44. Symptoms of poisoning from 
arsenic trichloritln may be intense 
irritation, itching, or ulceration of 
the skin and mucous membranes, 
multiple neuritis (inflamation of the 
spinal nerves) with sensory and mo- 
tor disturbances, loss of hair, sweat- 
ing of palms and soles. 

45'. Symptoms of poisoning from 
copper arsenitc and copper aceto- 
arsenite are. similar to those from 
arsenic poisoning. Lend :trsenntc 
has a ”double—barreled“ effect be- 
cause both lead and arsenic; are 
highly poisonous (although, individ- 
ually, arsenic is a more powerful 
poison than lead). Symptoms of 
chronic poisoning from lead arse— 
nate are similar to those caused by 
lead; they include loss of appetite, 
metallic taStc, constipation, severe 
abdominal cramps, facial pallor, 
mild jaundice and anemia. 
46.116 ClteCls of chronic poi- 

sorting by arsenic or arsenic com— 
pOtinds first show themselves on 
the skin, on he mucous membranes 
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of the eyes, and upper air passages, 
in the gastrointestinal H.161, and in 
the nervous system. Often symptoms 
Such as weakness, loss of ap, elite, 
and occasional nausea develop slow- 
ly, with the eyes skin, and require.- 
tory system being affected later. 

47. Dusts on the skin, especial- 
ly where there are folds, as around 
the mouth,or where the surfaces are 
moist, as in the armpits, set up an 
eruption or cczematous condition 
which, if not treated, will lead to ex- 
tensive ulceration. l‘nhalation of ex- 
cessive amounts of dust will lead to 
perforation of the nasal septum. 

First old 
48. if an acute exposure occurs 

during the handling of vesicant ar- 
scnimls, take the victim to a clean 
area, remove contaminated clothing 
under a shower, flush exposed skin 
thoroughly with water, and call a 
physician. 

49. if its 
compounds has been swallowed, 
vomiting shouid be induced as soon 
as possible. The victim shOttld be 
given a glassful of warm water in 
which a tablespoOn of common salt 
has been dissolved. This remedy 
should be repeated until the vomited 

:trSetxic or one of



unu_xcgp warm \vllttc H\\'.lltlllu incu- 
ical assistance. 

50. For a case of acute nrsinc 
poisoning, there is no specific first- 
'aid tnenSnre other than immediate 
removal of the victim from the ex- 
posme, Medical attention should be 
secured promptly. A worker ex— 
posed to appreciable concentrations 
of arsine should be hospitalized at 
OllCC. . 

Threshold'limit values 
51. The threshold limit values 

(TLV)——~the time-Weighted average 
atmospheric concentrations believed 
safe for continuous exposure during 
a normal work day—established by 
the American Conference of Gov- 
crnmental-lndustrial Hygienists are: 
Arsenic and compounds. 

based on the per cent 
arsenic in the com- 
pound (sec Table I). 0.5 Mg/M? 

Arsinc 0.05 ppm or 0.2 Mg/M3 
Calcium Arsenate l.0 Mtg/M3 
Lead Arsenatc 0.15 l‘x‘lg/M3 

52. The calculated limit value 
for arsenic trichloride would be l.2 
mg per cubic meter of air or 0.07 
ppm, based on its arsenic content. 
However, due to the irritant and 
vesicant nature ol'arscnic trichloride, 
it would be “advisable to set a limit 
\vell below this figure. 

Medical examinations 
53. Workers who handle arsenic 

or its compound; should be given 
thorough preplaecmcnt physical ex- 
aminations and annual examinations 
thereafter. 

54. People subject to chronic or 
reCurrent skin conditions or to in- 
testinal or nervous disorders should 
not be assigned to jobs in which 
they may be exposed to arsenic or 
its compounds. Since these condi- 
tions are also symptoms of arsen- 
ic poisoning, diagnostic difficulties 

1]“; ll' £1 

substances. 

Vloslc disposal 
55. \Vnslc. materials containing 

arsenic or its compounds should be 
buried in an isolated area. (Check 
the rules and regulations of the state 
health department and other reguo 
latory bodies in the particular area 
involved.) This area should be 
fenced and restricted. No trespass- 
ing or animal grazing is to be al- 
-lowcd. The site selected shortld be 
so located that there will be no pos- 
sibility of arsenic leaching out or 
being carried by surface drainage to 
streams, ponds, or private or public 
water supplies. 

56. Combustible containers that 
have been used for arsenic or its 
compounds“ should be burned in 
small quantities when there is- 
enough wind to disperse fumes. The 
area} dmmwind from the burning 
site should be unoccupied for a dis- 
tance that will allow szxfc dilution of 
fumes that may be generated. 
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