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The NIOSH C u rren t  In te l l ig en c e  B ulle tin  is th e  p r im a ry  p ro d u c t  o f  th e  C u r re n t  
In te l l ig en ce  System . The pu rpose  of th e  C u r re n t  In te l l ig en ce  System  is to  p ro m p tly  
rev ie w , e v a lu a te ,  and su p p lem en t  new in fo rm a t io n  re c e iv e d  by NIOSH on 
o c c u p a t io n a l  h a z a rd s  t h a t  a re  e i th e r  u n rec o g n ize d  or a re  g r e a t e r  th a n  g en e ra l ly  
know n. The s ta f f  of the  NIOSH T echn ica l  E v a lu a t io n  and Review  B ranch , O ff ic e  of 
E x t ra m u ra l  C oord ina t ion  and  Spec ia l  P ro je c t s  was responsib le  for th e  p re p a ra t io n  
of th is  Bulle tin .

As w a r ra n te d  by th is  e v a lu a tio n ,  th e  in fo rm a t io n  is capsu lized  and d is se m in a te d  to  
NIOSH s ta f f ,  o th e r  g o v e rn m e n t  agenc ies ,  and  th e  o cc u p a t io n a l  h e a l th  c o m m un ity ,  
inc luding  labor, industry ,  a c a d e m ia ,  and public  i n te r e s t  groups. W ith r e s p e c t  to  
c u rr e n t ly  known h a z a rd  in fo rm a t io n  th is  sy s tem  also se rves  to  advise  a p p ro p r ia te  
m em b e rs  of th e  above groups of r e c e n t ly  acq u ired  sp ec if ic  know ledge w hich  m ay  
have  an  im p a c t  on th e i r  p ro g ra m s  or p e rc e p t io n  of th e  h a z a rd .  Above all,  th e  
C u r re n t  In te l l ig en ce  Sys tem  is designed  to  p r o t e c t  th e  h e a l th  of A m e ric an  w orkers  
and to  allow them  to  w ork  in th e  s a fe s t  possib le  en v iro n m en t.

IDENTIFIERS AND SYNONYMS F O R  ARSINE

C h e m ic a l  A b s t ra c ts  S erv ice  R e g is t ry  N um ber:  7784-42-1 
NIOSH RTECS N um ber: CG6475000 
C h e m ic a l  Form ula :  AsH^

Arsine
A rsen ic  hydride  
A rsen ic  tr ihyd ride  
A rs e n iu re t te d  hydrogen  
A rsenous hydride  
H ydrogen  a rsenide

The above in fo rm a t io n  was o b ta in e d  f rom  th e  N a t io n a l  I n s t i tu te  fo r  O ccu p a tio n a l  
S a fe ty  and  H ea lth 's  c o m p u te r iz e d  R e g is t ry  of Toxic E f f e c ts  o f  C h em ica l  
S ubstances  (RTECS), and f ro m  th e  N a t io n a l  L ib ra ry  of M edicine 's  c o m p u te r iz e d  
c h e m ic a l  d ic t io n a ry  f ile  CHEMLINE. R e g is te r e d  t r a d e m a r k  in fo rm a t io n  is n o t  
inc luded  in  th ese  f iles .  T h e re fo re ,  som e of th e  above  synonyms and id e n t i f ie r s  m ay  
be  t r a d e m a rk e d  b u t  a re  n o t  so in d ic a te d  above.

DHEW (NIOSH) Publication No. 79-142
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CU R R EN T INTELLIGENCE BULLETIN

ARSINE (Arsenic Hydride) POISONING IN THE W ORKPLA CE

The National Institu te for Occupational S a fe ty  and H ealth (NIOSH) recom m ends  
th a t appropriate w orkpractices be im plem ented to  reduce the risk o f worker 
exposure to  arsine (AsH^) gas. There is a high po ten tia l fo r  the generation  of 
arsine gas -when inorganic arsenic is exposed to  nascent (fresh ly form ed) hydrogen. 
This recom m endation is based on several reports of w orker exposure to  arsine 
resulting in severe toxic  e f fe c ts  or death . Most of the reported  cases occurred  
when arsine was acciden tly  generated  during an industrial process. NIOSH would 
like to  inform the occupational health com m unity of some o f the circum stances in 
which workers have been poisoned by arsine, w ith  particular em phasis on the 
underlying mechanisms of generating the gas. We requ est th a t producers and 
distribu tors of arsenic and m ateria ls containing arsenic transm it inform ation to  
their custom ers and em ployees, and th a t professional associations and unions 
inform their m em bers.

Stibine (SbH„), another toxic gas, is form ed when antim ony is exposed to  nascent 
hydrogen, m m ost situations where arsine can be form ed, stibine can also be 
form ed if  antim ony is presen t. Therefore, sim ilar w orkpractices should be 
im plem ented to  reduce the risk  of worker exposure to  stib ine.

BACKGROUND

Id e n t i f ie d  in 1775, a rs ine  is a  h ighly  poisonous, co lo r less ,  n o n i r r i ta t in g  gas  w ith  a  
m ild  g a r l ic  odor. I t  is soluble in w a te r ,  and s ligh t ly  soluble in a lcohol and  a lkalies . 
When n a s c e n t  hydrogen  is g e n e ra te d  in  th e  p re s e n c e  of a rse n ic ,  or w hen w a te r  
r e a c t s  w ith  a  m e ta l l ic  a rse n id e ,  a rs in e  evolves . M ost c a se s  of a rs ine  poisoning 
have  b e e n  a s so c ia te d  w ith  th e  use  o f  ac ids  and c rude  m e ta ls ,  one or b o th  o f  which 
c o n ta in ed  a rsen ic  as an  im p u r i ty .  O res  c o n ta m in a te d  w i th  a rsen ic  c a n  l ib e ra te  
a rs in e  w hen t r e a t e d  w ith  ac id  (1). A rsine  is c o m m e rc ia l ly  p roduced  fo r  use  in 
o rgan ic  syn thes is ,  and th e  p rocess ing  o f  so lid  s t a t e  e le c t ro n ic  com ponen ts .

In in d u s tr ia l  s e t t in g s  a rs ine  poisoning g en e ra lly  r e s u l t s  f rom  th e  a c c id e n ta l  
fo rm a t io n  o f  a rs ine  gas. M ost r e p o r te d  ca se s  o f  exposure  to  a rs ine  have  o c c u rre d  
during  th e  sm e l t in g  and re f in in g  o f  m e ta ls .  H ow ever ,  th e re  a re  m any  o th e r  
s i tu a t io n s  w here  exposures  to  le th a l  c o n c e n t ra t io n s  of th e  gas  have  b e e n  re p o r te d ,  
including ga lvan iz ing , so ldering , e tc h in g  and lead  p la t in g  o p e ra t io n s .  A rs ine  can  be 
p roduced  by  fungi (especia lly  in sew age) in th e  p re se n c e  o f  a rsen ic .  The ren ew ed  
i n te r e s t  in  co a l  a s  a  sou rce  of en e rg y  c au ses  c o n c ern  fo r  a  possib le  in c re a s e  in  the  
num ber  o f  exposures  to  a rs ine ,  b e c a u se  co a l  co n ta in s  co n s id e rab le  q u a n t i t ie s  of 
a rsen ic .  The p ro ce sse s  fo r  c o n v e r t in g  co a l  to  gas  and o th e r  by -p ro d u c ts  should 
include  p re v e n ta t iv e  m ea su res  a im ed  a t  reduc ing  th e  c h a n ce  o f  t r a n s fo rm a t io n  of 
th e  a rse n ic  im p u r i t ie s  in to  a rs ine  (1).
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O C C U PA TIO N A L STANDARDS AND EXPOSURES

The c u r r e n t  D e p a r tm e n t  o f  L abor ,  O ccu p a tio n a l  S a fe ty  and H ea lth  A d m in s tra t io n  
(OSHA) s ta n d a rd  fo r  o c c u p a t io n a l  exposure  to  ars ine  is 0.05 ppm (0.2 m g /c u  m of 
air) as a  t im e -w e ig h te d  av e ra g e  in any  8-hour w ork  sh if t  of  a  40-hour work w eek. 
The p r e s e n t  OSHA s ta n d a rd  fo r  o cc u p a t io n a l  exposure  to  s tib ine  is 0.1 ppm  (0.5 
m g /c u  m o f  air) in any 8-hour w ork  sh if t  o f  a  40-hour w ork w eek (2). The 1975 
NIOSH C r i t e r i a  D ocum en t on ino rgan ic  a rsen ic  re c o m m e n d e d  th a t  w orker  exposure  
to  ino rgan ic  a rsen ic  and to  a rs in e  be  l im ite d  to  0 .002 mg (2.0 yg) of a r s e n ic /c u  m of 
a ir  as d e te rm in e d  by a  15 -m inu te  sam pling  period . The docum en t s t a t e s  t h a t  the  
s h o r t - te r m  l im it  is in te n d e d  to  ach ieve  th e  g r e a t e s t  p ra c t ic a b le  re d u c t io n  in 
w o rk e r  exposure  while avoiding spurious sam pling r e s u l ts  which can  be  p roduced  by 
n a tu r a l  background  c o n c e n t ra t io n s  of inorgan ic  a rsen ic  (3). The 1978 NIOSH 
c r i t e r i a  d o c u m e n t  on a n t im o n y  re c o m m e n d e d  th e  r e t e n t io n  of the  spec if ic  F e d e ra l  
l im it  for o c c u p a t io n a l  exposure  to  an tim ony , w i thou t  recom m end ing  a l im it  for 
s t ib in e  (4).

The NIOSH N ationa l  O c c u p a tio n a l  H a z a rd  Survey (NOHS) e s t im a te s  t h a t  approx i
m a te ly  900,000 w orkers  a re  o ccu p a t io n a l ly  exposed  to  id en t if ied  sou rces  of a rsen ic  
for vary ing  periods  of t im e  during  th e  workday . This e s t im a te  is n o t ,  how ever ,  
b a se d  on a c tu a l  w orkp lace  e n v iro n m e n ta l  exposure  m ea su re m e n ts .  H ow ever , 
a rsen ic  is a  w idesp read  e le m e n t ,  and th e re fo re  u n id en t if ied  exposures  can  o c c u r  in 
u n su sp e c te d  w ork s i tu a t io n s .  The NOHS e s t im a te  for o ccu p a tio n a l  exposure  to  
a n t im o n y  is a p p ro x im ate ly  1,700,000 w orkers  (5).

TOXICITY

The f i r s t  case  of ars ine  poisoning was r e p o r te d  in 1815 a f t e r  a  G erm an  ch e m is t  
d ied  f rom  an  exposure  to  a rs in e  in his la b o ra to ry .  F rom  1815 to  1928, 247 ca se s  of 
a rs ine  poisoning w ere  re p o r te d .  F ro m  1928 to  1974 an add it iona l  207 ca se s  w ere  
r e p o r te d ,  of w hich 51 (25%) w e re  f a t a l  (1).

A cu te  A rsine  T ox ic ity  -  A rsine  is th e  m ost a c u te ly  to x ic  fo rm  o f  a rsen ic  and one of 
th e  m ajo r  in d u s tr ia l  causes  of sudden  e x tens ive  hem olys is  (des truc t ion  o f  r e d  blood 
cells). I t  has  th e  ab il i ty  to  com bine  w ith  hem oglob in  w ith in  the  r e d  blood ce ll ,  
causing  d e s t ru c t io n  or se v e re  sw elling  of th e  ce l l ,  r en d e r in g  i t  no n fu n c t io n a l  (1). 
In h a la tio n  o f  250 ppm  (800 m g /c u  m) o f  a rs in e  gas  is in s ta n t ly  le tha l .  E xposures  of 
25-50 ppm  (80-160 m g /c u  m) for o n e -h a l f  hour a re  l e th a l ,  and  10 ppm  (32 m g /c u  m) 
is le th a l  a f t e r  longer  exposures . The M ean L e th a l  D ose  (MLD) is unknown fo r  m an, 
b u t  in sm a l l  m am m als  i t  is a b o u t  0.5 m g/kg  body w e ig h t  (6).

The c h a r a c te r i s t i c  f e a tu r e s  of a c u te  a rs ine  poisoning a re  abdom inal pa in ,  bloody 
u r in e ,  and  jau n d ice  (yellow d isc o lo ra t io n  of th e  skin). In it ia l  sym ptom s of a rs in e
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poisoning a re  h e a d ac h e ,  m a la ise ,  w eakness ,  d izz iness ,  d i f f ic u l t  b re a th in g ,  
abdom ina l pa in ,  n a u sea ,  and vom iting , w hich a re  usually  f i r s t  n o t ic e d  2 to  24 hours  
a f t e r  exposure . Bloody u r ine , l ig h t  to  da rk  red ,  is f re q u e n t ly  n o t ic e d  4 -6  hours  
a f t e r  exposure  to  a rs ine  and is o f te n  fo llow ed  by  jau n d ice  12-48 hours l a t e r .  An 
unusual b ro n ze  d isco lo ra t ion  of th e  skin can  o f te n  be o b se rv e d  accom pany ing  th e  
jau n d ice .  If  th e  ars ine  exposure  is s e v e re ,  th e  p ro d u c ts  re su l t in g  f ro m  th e  
breakdow n of r e d  blood cells  and hem oglob in  will c log  th e  kidneys, caus ing  a 
re d u c t io n  in  th e  am o u n t  of u r ine  fo rm e d ,  so m e t im e s  to  t h e  po in t  of c o m p le te  
b lockage  of u r ine  fo rm a tio n .  O th e r  tox ic  e f f e c t s  of a rs ine  inc lude  d a m a g e  to  th e  
liver and h e a r t ,  e i th e r  by d i re c t  a c t io n s  o f  ars ine  in th e  ce lls  or due  to  the  
fo rm a t io n  of a rsen ic  (1,7).

Chron ic  A rsine  T ox ic ity  -  Most r e p o r te d  ca se s  of a rs ine  poisoning  have  b e e n  a c u te  
or s u b -a c u te  in n a tu r e ,  usually  re su l t in g  from  a  single  s h o r t  exposure  o r  from  
b re a th in g  th e  gas for a  few  hours. In one r e p o r t  of ch ron ic  a rs in e  poisoning, i t  was 
n o ted  t h a t  a rs ine  in v e ry  sm a l l  c o n c e n t ra t io n s  a p p e a re d  to  e x e r t  a  c u m u la t iv e ,  
dam ag ing  e f f e c t .  This was m a n ife s te d  by a  p rogress ive  d rop  in th e  num ber  o f  red  
blood ce lls  and in th e  hem oglob in  leve l .  The exposed  v ic t im s  ex p e r ien ced  sho r tness  
of b r e a th  on e x e r t io n ,  and a  g e n e ra l  fee l ing  of w eakness. H ow ever ,  in  r e l a t i o n  to  
the  d e g re e  of b lood d e s t ru c t io n ,  th e  d e g re e  o f  known d isa b i l i ty  e x p e r ien ced  by the  
v ic t im s  of ch ron ic  a rs ine  poisoning was less  th a n  e x p e c te d  (8).

C hronic  A rsen ic  T ox ic ity  -  Since ino rgan ic  a rsen ic  is n e e d e d  to  g e n e ra te  a rs ine ,  
p ro longed  exposures  to  low levels  of a rs in e  a re  like ly  to  o c c u r  under cond it ions  
w here  w orkers  a re  also exposed  to  ino rgan ic  a rsen ic .  O nce  ars ine  is inha led , i t  
b reak s  down, r e le a s in g  ino rgan ic  a rsen ic  in to  th e  blood s t r e a m .  The w orke r 's  risk  
o f  a rsen ic  poisoning  is th e r e fo r e  in c re a se d  by  th e  c o m b in a t io n  of inorgan ic  a rsen ic  
exposure  and  th e  b reakdow n of a rs ine .  A n u m b er  of s igns and sym p tom s cure 
a s so c ia te d  w ith  a rsen ic  poisoning. W hen in g es ted ,  a rsen ic  com pounds c a n  cause  
n au sea ,  v o m it in g  and  d ia r rh e a  w ith in  a  few  hours. D e r m a t i t i s  m ay  be obse rved  
a f t e r  ch ron ic  inges tion , b u t  the  ty p ic a l  signs include in c re a s e d  p ig m e n ta t io n ,  and 
th icken ing  of th e  skin on th e  pa lm s  and  so les  of th e  f e e t .  C hanges  in  th e  h e a r t 's  
p e r fo rm a n c e ,  as  m ea su red  by th e  e le c t ro c a rd io g ra m  (ECG) have  been  r e p o r te d  
a f t e r  chron ic  a rsen ic  in to x ica t io n .  O bse rved  ECG changes  re g re s se d  a f t e r  a rsen ic  
exposure  c e a se d .  D e c re a s e d  num bers  o f  r e d  and  w h ite  blood ce lls  w ere  r e p o r t e d  in 
c a ses  o f  ch ron ic  in to x ica t io n ,  b u t  th e s e  changes  also r e g re s se d  a f t e r  a rsen ic  
inges tion  ended . Skin c a n c e r  has  long b e e n  cons ide red  a  consequence  o f  a rsen ic  
exposure , how ever  m ult ip le  c a n ce rs  of th e  in te rn a l  o rgans  h a v e  also b e e n  r e p o r te d  
(3).

C ase  R e p o r ts  -  M ost c a se s  of a rs in e  poisoning o ccu r  a f t e r  the  a c c id e n ta l  
g e n e ra t io n  of th e  gas in th e  w o rk p lace .  D uring r e c e n t  y e a r s  m any  in c id e n ts  have  
involved  a  r e a c t io n  b e tw e e n  a rsen ic  and  a lum inum , w ith  th e  subsequen t r e le a s e  of 
hydrogen  in th e  p re s e n c e  of w a te r  to  p e r m i t  th e  fo rm a tio n  o f  a rs in e  gas  (9). Tab les  
1, 2, and  3 l is t  ex am p les  o f  a c c id e n ta l  a rs in e  poisoning r e p o r t e d  in  th e  l i t e r a tu r e .
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TABLE 1. E xam ples  of w orkers  po isoned  by a rs ine  in sm e lt in g  and re f in ing  
op e ra t io n s .

o T h ree  w orkers  w ere  po isoned  while using a  j a c k h a m m e r  to  r em o v e  slag
from  lad les . To red u c e  d u s t ,  w a te r  was sp rayed  on the  s lag . The w a te r  
r e a c t e d  w ith  th e  a rsen ide  o f  th e  a lkali  m e ta l ,  g e n e ra t in g  a rs ine  (9).

o A w orker  was po isoned  while deem ing an o b s tru c te d  in d u s tr ia l  d ra in
which co n ta in ed  a c id  l iquors w ith  a rsen ic  im p u r i t ie s .  A ga lv a n ize d  
shovel and b u c k e t  w e re  used  to  c a r ry  th e  sludge from  th e  d ra in .  The 
ac id ic  a rsen ic  liquor r e a c t e d  w ith  th e  zinc co a t in g  of th e  b u c k e t  and 
p ro d u ce d  a rs ine  (10).

o T h ir te e n  w orkers  w ere  po isoned  (3 died) during  th e  p u r i f ic a t io n  o f  lead
alloys. Arsine fum es  w ere  g e n e ra te d  by  m o is tu re  r e a c t in g  w ith  
alum inum  arsen ide  in m e ta l  d ross  (11).

o A w orke r  was po isoned  during  r e c la m a t io n  of m e ta l  f rom  f lue  dus t
ob ta in e d  f rom  b la s t  fu rn a c e s .  Z inc, w a te r ,  and sulphuric  ac id  h ad  b e e n  
added  to  th e  dus t.  Upon h e a t in g  w ith  s te a m ,  a rs ine  was fo rm e d  b ecause  
a rsen ic  im p u r i t ie s  and  n a s c e n t  hydrogen  w ere  b o th  p r e s e n t  (12).

TABLE 2. E xam ples  of w orkers  po isoned  by a rs ine  in enc losed  spaces .

o Two w orkers  w ere  po isoned  while  c lean ing  an a lum inum  t r a i l e r  ta n k  
w ith  a  phosphoric  a c id  so lu tion . The ta n k  had  b e e n  used  6 m on ths  
p rev ious ly  fo r  th e  t r a n s p o r t  of a  42% so lu t ion  o f  sodium a r s e n i te  (weed 
k ille r) .  Since t h a t  t im e  i t  had  b e e n  c le a n e d  w ith  s te a m  and d e te r g e n t ,  
and used  fo r  s to ra g e  and t ra n s p o r ta t io n  of a lcoho l and o th e r  industr ia l  
so lven ts .  B efo re  assigning  th e  t r a i le r  to  a n o th e r  c l ie n t ,  a  tho rough  
c lean ing  job  was o rd e re d ,  w hich re q u ire d  th e  hand  a p p lic a t io n  of the  
ac id  c le a n e r .  Subsequen tly , a rs in e  w as g e n e ra te d  by a  r e a c t io n  b e tw e e n  
th e  acid  c le a n e r  and th e  a lum inum  w hich had  a rsen ic  im p u r i t ie s  (13).

o T h ree  w orkers  w ere  po isoned  while using an a lum inum  lad d e r  to  descend
in to  a  c h e m ic a l  e v a p o ra t io n  ta n k  co n ta in in g  a  few  inches  of sodium 
a r s e n i te .  The alum inum  lad d e r  r e a c t e d  w ith  th e  sodium a rs e n i te ,  
l ib e ra t in g  a rs ine  (14).

o E igh t sa ilo rs  w ere  po isoned  w hen a  cy linder  con ta in ing  a rs ine  deve loped
a  lea k ,  e m i t t in g  th e  gas  in to  th e  a i r sp a ce  of a  ca rgo  hold  on b o a rd  a 
f r e ig h te r  (15).
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TABLE 3. E xam ples  of w orkers  po isoned  by a rs in e  in m isce llan eo u s  o cc u p a t io n a l  
se t t in g s .

o A w orke r  was poisoned  w hile pouring  f re sh ly  d ilu ted  c o m m e rc ia l  
hyd roch lo r ic  a c id  th rough  th e  p ipes  of a  w a te r  j a c k e t .  The m a n u fa c 
tu r e r  had  added  sodium a rs e n i te  and aniline  hyd roch lo r ide  to  th e  ac id  to  
a c t  as inh ib i to rs  to  th e  co rros ive  a c t io n  of th e  a c id .  Subsequently  th e  
m ix tu re  of w a te r  and sodium a r s e n i te  under th e s e  conditions  led  to  th e  
g e n e ra t io n  o f  a rs in e  (16).

o F ive  w orke rs  w ere  poisoned while w ashing a lum inum  s lag  to  d isso lve  out
soluble c o n s t i tu e n ts .  A p p a ren tly ,  th e  copper  in th is  m ix tu re  was 
c o n ta m in a te d  w ith  a rsen ic  (17).

o E ight ch ild ren  and one adu lt  w e re  po isoned  on a  f a rm  while c le a n in g  a
dipping v a t .  Two y e a rs  b e fo re ,  a rsen ic  had  b e e n  used  in th e  v a t  as an 
in se c t ic id e .  L a te r ,  w ith  a n o th e r  in se c t ic id e ,  su p e rp h o sp h a te  w as added  
to  c r e a te  an ac id  m edium , th e re b y  lead ing  to  a rs in e  p ro d u c tio n  (18).

o Two w orkers  w ere  poisoned a f t e r  a  c o m m e rc ia l  d r a in  c le a n e r  was added
to  a  d ra in  w hich  co n ta in ed  w a te r  and a rsen ic  res idues .  The d ra in
c le a n e r  co n ta in ed  sodium hydrox ide , sodium n i t r a t e ,  and a lum inum  
chips. These  chem ica ls  r e a c t e d  to  p roduce  n a s c e n t  hydrogen , w hich 
bonded w ith  th e  a rsen ic ,  lead ing  to  g e n e ra t io n  of a rs in e  (19).

A lthough th e  a c c id e n ts  i l lu s t r a te d  in th e  above ta b le s  d i f f e r  w ith  r e s p e c t  to  th e  
surrounding c i rc u m s ta n c e s ,  th e  basic  r e a c t io n s  lead ing  to  a rs in e  fo rm a tio n  a re  
s im ila r .  Arsine usua lly  evolved  w hen n a s c e n t  hydrogen  w as g e n e ra te d  in the  
p re se n c e  of a r s e n ic a l  com pounds, o r  by th e  hydro lysis  of a  m e ta l l ic  a rsen id e  in 
c o n ta c t  w ith  w a te r .  Invariab ly , th e re  was an  ac id  m ed ium  w here  m e ta l  was 
p r e s e n t  (e.g., d ross  re s idues ,  g a lv an ized  im p lem e n ts ,  a lum inum  tan k s  or 
im p lem en ts)  th e re b y  c re a t in g  th e  key  in g re d ien ts  n e c e s sa ry  fo r  ars ine  fo rm a tio n .

A m ore  r e c e n t  a r e a  o f  c o n c e rn  involves th e  r ec y c l in g  of b a t t e r i e s .  L ead  alloys in 
c a r  b a t t e r i e s  co n ta in  an tim o n y  as a  h a rd e n e r ,  w i th  a rsen ic  and s ilver  added  to  
inh ib it  co rros ion , hi th e  p ro d u c t io n  of " m a in te n a n c e - f re e "  b a t t e r i e s ,  ca lc ium  is 
added  to  th e  le a d  alloys as a  ha rden ing  a g e n t .  D uring rec y c l in g ,  a rs ine  c a n  be 
re le a s e d  if  sc ra p  con ta in ing  a rsen ic  is m e l te d  down w ith  t h e  " m a in te n a n c e - f re e "  
b a t t e r i e s  c on ta in ing  ca lc iu m . When th e  sc ra p  m ix tu re  is in  th e  m o lten  s t a t e ,  
ca lc ium  a rsen ide  is fo rm e d .  As cooling o c c u rs ,  th e  ca lc ium  a rsen ide  f lo a ts  to  the  
s u rfa c e  as p a r t  of th e  dross , and in the  p re s e n c e  o f  w a te r ,  a r s in e  evolves (20).
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OTHER CONSIDERATIONS

Stib ine  (SbH.,; hydrogen  an tim onide ;  a n t im o n y  hydride; an tim ony  t r ih y d rid e )-  
A ntim ony  (Sb7 c a n  be c o n v e r te d  to  s tib ine  by  a  s im ila r  se r ie s  of r e a c t io n s  r e q u i re d  
to  c o n v e r t  a rsen ic  to  a rs ine . S tib ine  equa ls  or su rpasses  a rs ine  in to x ic i ty ,  and 
causes  a  sp e c if ic  to x ic  a c t io n  which c lose ly  re se m b le s  t h a t  o f  a rs ine  (21). A lthough 
s t ib in e  is c h em ica l ly  s im ila r  to  a rs ine , i t  is less  s ta b le .  P robab ly  b e c au se  of th is  
in s ta b i l i ty  few e r  c a se s  of s tib ine  poisoning have  b e e n  r e p o r te d  (22). Stib ine can  
evolve  w hen c e r t a in  alloys con ta in ing  a n t im o n y  (Sb) a re  t r e a t e d  w ith  ac id  and 
su b je c ted  to  e le c t r o ly t i c  a c t io n ,  w hen c e r t a in  an tim ony  com pounds a re  t r e a t e d  
w ith  s te a m ,  or w hen ev e r  n a sc e n t  hyd rogen  com es in c o n ta c t  w ith  m e ta l l ic  
an tim ony  or w i th  a  soluble  an tim ony  com pound.

When s tib ine  e n te r s  th e  b lo o d s trea m , i t  r e a c t s  w ith  th e  hem oglobin  of re d  blood 
ce lls ,  leading to  d e s t ru c t io n  of the  ce lls  (21). S tibine e x e r t s  a  d i re c t  e f f e c t  on th e  
b ra in  t issue  ce lls ,  lead ing  to  various  d e g re e s  of d e g e n e ra t io n  (23). V ic tim s of 
s t ib ine  poisoning have  ex p e r ien c e d  m a rk e d  w eakness , h e a d ac h e ,  n a u se a ,  se v e re  
abdom ina l and  low er  b a c k  pain , and blood in  th e  u r ine .  These  sym p tom s a re  s im ila r  
to  those  caused  by  a rs ine  to x ic i ty  (24).

NIOSH RECOM M ENDATION

In l igh t of th e  se rious  and a c c id e n ta l  n a tu r e  of exposure  to  a rs ine  a n d /o r  s tib ine ,  
NIOSH rec o m m e n d s  t h a t  s tep s  be ta k e n  to  p re v e n t  exposure  to  th e s e  gases . 
W henever th e  poss ib i li ty  ex is ts  fo r  e i th e r  gas  be ing  g e n e ra te d ,  such  as when 
working w ith  m e ta ls  (crude , d rosses , or im p le m e n ts  m ade  of m eta l)  c a re  should be 
t a k e n  to  assu re  t h a t  a rsen ic  and a n t im o n y  do n o t  r e a c t  w ith  any sou rces  o f  f resh  
hydrogen . S im ilar ily , w hen working w ith  a rs e n ic a l  com pounds, c a re  should a lw ays 
be  ta k e n  to  p re v e n t  th e  in a d v e r ta n t  g e n e ra t io n  of hydrogen  gas in  th e  p re s e n c e  of 
a rsen ica ls .  In a ll  o c c u p a t io n a l  s e t t in g s  w h e re  th e r e  is a rse n ic ,  w orkers  should be 
in fo rm e d  of th e  poss ib i li ty  of a rs ine  fo rm a t io n  when th e r e  is n a s c e n t  (freshly  
form ed) hydrogen  p r e s e n t .  L ikew ise , w o rk e rs  exposed  to  an tim o n y  com pounds 
should be in fo rm e d  of th e  poss ib ili ty  of exposu re  to  s tib ine  when f re sh ly  fo rm ed  
hydrogen  is p re s e n t .

F u r th e r  r e s e a rc h  on th e  chron ic  and a c u te  e f f e c t s  of exposure  to  a rs ine  and s tib ine  
is n e e d ed .  A lthough  th e  a c u te  to x ic i ty  o f  a rs ine  in hum ans  is fa i r ly  w e ll  de f ined , 
v e ry  l i t t l e  in fo rm a t io n  is ava ilab le  on long t e r m  e f f e c t s  of exposure  to  a rs ine  w ith  
s im u ltaneous  exposure  to  o th e r  a rsen ic  com pounds . In add it ion , m ore  r e s e a rc h  in to  
m eth o d s  o f  sam pling  fo r  th e  p re se n c e  o f  a rs in e  and s t ib ine  in  a ir  is needed , fo r  b o th  
m on ito ring  and d o c u m e n ta t io n  purposes .

In th e  ev e n t  a rs in e  a n d /o r  s tib ine  is g e n e ra te d ,  im m e d ia te  s te p s  should be  ta k e n  to  
rem o v e  w orkers  f rom  th e  c o n ta m in a te d  e n v iro n m e n t .  In ca ses  o f  exposure ,  or 
when any  sy m p to m s  a re  f i r s t  observed , p ro m p t  m ed ic a l  a t t e n t io n  is im p e ra t iv e .  
T r e a tm e n t  o f  a rs ine  poisoning should inc lude : (a) im m e d ia te  b lood  exchange  
tra n s fu s io n  to  r e p la c e  th e  d e s tro y e d  re d  b lood  ce lls ,  and also to  rem o v e  a rsen ic
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and th e  hem oglob in -a rs ine  com plex ; (b) th e  a d m in s tra t io n  o f  th e ra p e u t ic  am o u n ts  
o f  d im e rc a p ro l  (BAL); and  (c) dialysis  should be  s t a r t e d  if th e  p a t i e n t  has  s u f f e re d  
k idney  dam age . E xchange  tran sfu s ions  low er b lood a rs e n ic  levels ,  b u t  d ialysis , 
though  i t  m ay  be  l ife -sav ing , does n o t  rem o v e  a rse n ic  from  th e  p a t i e n t .  T h e re fo re ,  
e f f o r t s  should be m ade  to  r em o v e  a rsen ic  f rom  th e  v ic t im 's  body (25). O th e r  
m ed ic a l  support  m ea su res  should be u t i l iz e d  as in d ic a te d .
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CUMMULATIVE LIST OF NIOSH CU R R EN T INTELLIGENCE BULLETINS

1. C h lo roprene -  J a n u a ry  20, 1975
2. T r ic h lo ro e th y le n e  (TCE) -  Ju n e  6, 1975
3 . E thy lene  D ibrom ide (EDB) -  Ju ly  7, 1975
4 . C h ro m e  P ig m e n t -  Ju n e  24, 1975

-  O c to b e r  7, 1975
-  O c to b e r  8, 1976

5. A sbes tos  -  A sbes tos  Exposure  during  Servicing -  August 8, 1975
of M otor  V ehic le  Brake and  C lu tc h  Assem blies

6 . H exam ethy lphospho r ic  T r iam id e  (HMPA) -  O c to b e r  24, 1975
7 . P o ly c h lo r in a ted  Biphenyls (PCBs) -  N ovem ber  3, 1975

-  A ugust 20, 1976
8 . 4 ,4 '-D iam in o d ip h en y lm e th an e  (DDM) -  J a n u a ry  30, 1976
9 . C h lo ro fo rm -  M arch  15, 1976

10. R adon  D a u g h te rs -  M ay 11, 1976
11. D im e th y lc a rb a m o y l  Chloride  (DMCC) -  Ju ly  7, 1976

R ev ised
12. D ie th y lc a rb a m o y l  C hloride  (DECC) -  Ju ly  7, 1976
13 . Explosive Azide H a z a rd -  August 16, 1976
14. Inorgan ic  A rsen ic  -  R e s p i ra to ry

P r o te c t io n -  S e p tem b e r  27,1976
15. N it ro sa m in e s  in  C u t t in g  F lu ids -  O c to b e r  6, 1976
16. M etabo lic  P re c u rso rs  of a  Know n H um an

C a rc in o g e n ,  B e ta -N a p h th y la m in e -  D e c e m b e r  17,1979
17. 2 -N itro p ro p an e -  April 25, 1977
18. A c ry lo n itr i le -  Ju ly  1, 1977
19. 2 ,4 -D iam inoan iso le  in H a ir  and  F u r  D yes -  J a n u a ry  13, 1978
20. T e t ra c h lo ro e th y le n e  (P e rch lo roe thy lene ) -  J a n u a ry  20, 1978
21. T r im e l l i t ic  Anhydride (TMA) -  F e b ru a ry  3, 1978
22. E th y le n e  T h io u rea  (ETU) -  A pril 11, 1978
23. E th y le n e  D ib rom ide  and D isu lf i ram

Toxic  In te r a c t io n -  April 11, 1978
24. D i r e c t  B lack  38, D i r e c t  Blue 6, and

D i r e c t  Brown 95 B enzid ine  D e r iv e d  D yes -  A pril  17, 1978
25. E th y le n e  D ich loride  (1 ,2 -D ich lo roe thane) -  April 19, 1978
26. NIAX* C a ta ly s t  ESN -  M ay 22, 1978
27. C h lo ro e th a n e s  -  R ev iew  o f  T ox ic ity -  August 21, 1978
28. Vinyl H a lides  -  C a rc in o g e n ic i ty -  S e p tem b e r  21,1978
29. G lycidy l E th e rs -  O c to b e r  12, 1978
30. Epich lo rohydrin -  O c to b e r  12, 1978
31. A dverse  H e a l th  E f f e c t s  of Sm oking and

th e  O c c u p a tio n a l  E n v ironm en t -  F e b ru a ry  5, 1979
32. A rsine  (Arsenic  Hydride) Po ison ing  in  th e

W orkplace -  August 3, 1979

NOTE: B u lle t in s  # 1 th rough  #18  h a v e  b e e n  re p r in te d  as a  NIOSH p u b lica tion , #78 -  
127, fo r  th e  c o n v en ien ce  of th o se  t h a t  d es ire  a  c o m p le te  se r ie s  of C u r re n t  
In te l l ig e n c e  B ulle t ins . D is t r ib u t io n  of th is  p u b l ic a t io n  and  single cop ies  of 
B u lle t in s  #19  and  l a t e r  a re  ava ilab le  f rom  NIOSH P ub lica tions  
D issem in a t io n ,  D ivision o f  T e c h n ic a l  S e rv ices ,  4676 C o lum bia  P a rk w ay ,  
C in c in n a t i ,  Ohio 45226.
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