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I The Use of Chemical I r r i t a n t s  i n  War 

C e r t a i n  chemical  i r r i t a n t s  a r e  used i n  v a r i o u s  c o u n t r i e s  
f o r  domestic p o l i c e  purposes .  When used i n  t h i s  manner, 

. t h e y  have been c a l l e d  " r i o t  c o n t r c l  agen ts" .  I t  i s  
impor tan t  t o  unders tand ,  however, t h a t  t h e s e  same chemica ls  
have been widely employed a s  a g e n t s  of chemical  war fa re .  
When used i n  t h i s  f a s h i o n ,  t h e y  a r e  c a l l e d  " h a r a s s i n g  
agen t s " .  

Although u s u a l l y  not  l e t h a l  by themse lves ,  h a r a s s i n g  
agen t s  a r e  employed i n  war t o  d r i v e  an enemy from cover  t o  
f a c e  cap tu re  o r  a t t a c k  by h i g h  exp los ive  o r  o t h e r  weapons, 
t o  u p s e t  h i s  f i r e ,  and t o  r educe  h i s  f i g h t i n g  e f f i c i e n c y  

. b y  f o r c i n g  him t o  mask. 

Harass ing g a s e s  were t h e  f i r s t  .chemical  w a r f a r e  
agen t s  employed i n  World War I. Al toge the r ,  some 13 ,000  
t o n s  were used, about  t h e  same amount a s  t h a t  of mustard gas .  

An even g r e a t e r  q u a n t i t y  of  h a r a s s i n g  a g e n t s ,  mos t ly  
O-chloroacetophenone ( C N )  and adamsi te  (DM) ,  was produced by 
t h e  b e l l i g e r e n t s  d u r i n g  World War 11. The mun i t i ons  i n t o  
which t h e s e  agents  were loaded included g renades ,  a r t i l l e r y  
s h e l l s ,  mortar c a r t r i d g e s ,  a i r c r a f t  bombs, c a n d l e s ,  and b u l k  
d i ssemina t ing  d e v i c e s .  

The p r i n c i p a l  h a r a s s i n g  chemical  w a r f a r e  agent  t o  be 
p repa red  and used i n  massive q u a n t i t i e s  s i n c e  World War I1 
i s  o-chlorobenzalmalononitrile ( c S ) ,  o f t e n  i n  a  fo rm t r e a t e d  
wi th  an hydrophobic adjuvant  t o  a i d  d i s p e r s a l  and r e n d e r  it 
more p e r s i s t e n t  i n  t h e  f i e l d .  The p r o p e r t i e s  of CN, DM, and 
CS a r e  summarized i n  ~ p p e n d i x  A. 





.II. The S t a t u s  of Tear Gas and Other  Harassing Agents Under 
t h e  Geneva P ro toco l  

The Geneva P ro toco l  of 1925 p r o h i b i t s  t h e  u s e  i n  war 
of "asphyxiat ing,  poisonous o r  o t h e r  gases ,  and of a l l  
analogous l i q u i d s ,  m a t e r i a l s  o r  dev ices .  . " Many governments 
have expressed t h e  view t h a t  t h e  use  of t e a r  gas  and o t h e r  
h a r a s s i n g  agents i n  war i s  p r o h i b i t e d  by . t h e  Protocol . .  
T h i s  p o s i t i o n  was dec la red  by t h e  United Kingdom, F r a n c e ,  
Roumania, Yugoslavia, Czechoslovakia ,  Japan,  Spa in ,  The 
Sov ie t  Union, China, I t a l y ,  Canada, and Turkey a t  Geneva 
on 1 5  January,  1931.* 

Subsequent d i s c u s s i o n  o f  t h e  mat te r  a t  Geneva l e d  t o  
an express ion  by t h e  United S t a t e s  of America t h a t  w h i l e  
t h e  u s e  of t e a r  g a s  f o r  l o c a l  p o l i c e  purposes should  b e  
a l lowed,  i t s  use  i n  war .should be p r o h i b i t e d .  ** T h i s  was 
t h e  agreed view o f  t h e  n a t i o n s  p a r t i c i p a t i n g  i n  t h e  D i s -  
armament Conference, expressed i n  a  r e s o l u t i o n  adopted  on 
23 J u l y ,  1932. 

111. Fu tu re  s t a t u s  of chemical i r r i t a n t s  

Over the  p a s t  f o r t y  y e a r s ,  many na t ions  have employed 
chemical  i r r i t a n t s  f o r  p o l i c e  purposes  whi le  r e g a r d i n g  
t h e i r  u s e  i n  war a s  p r o h i b i t e d .  The i r  use  f o r  p o l i c e  
purposes  i s  a  m a t t e r  f o r  n a t i o n a l  l e g i s l a t o r s ,  and i s  n o t  
a t  i s s u e  here. 

The s i t u a t i o n  t h a t  t h e  a g e n t s  have remained outlawed 
f o r  m i l i t a r y  use  a t  l e a s t  f o r  t h e  l a s t  fou r  decades  i s  
one t h a t  should no t  be a l t e r e d  unheedingly.  N e v e r t h e l e s s ,  
t h e r e  i s  a  danger t h a t  t h i s  might happen, not  s o  much by 
d i r e c t  r e -nego t i a t i on  of t h e  Geneva Pro toco l ,  bu t  by 
i n d i r e c t  sanc t ion  of  i n f r a c t i o n s  of  t h e  P ro toco l  and of 
t h e  customary i n t e r n a t i o n a l  l aw upon which it i s  based.  

* Documents of t h e  P repa ra to ry  commission of t h e  League 
of Nations Disarmament Conference.  C.4.M.4. 1931. 
IX.pp .  311-314. Attached a s  ~ p p e n d i x  B. 

** Minutes of t h e  Bureau of t h e  League of Nat ions  Disarma- 
ment Conference, S e r i e s  C, Volume I, page 57. 





I n  i t s e l f ,  t h e  m i l i t a r y  use  of h a r a s s i n g  a g e n t s  i s  
r e l a t i v e l y  unimportant  compared wi th  o t h e r  dangers .  The 
hazard l i e s  i n  t h a t  t h e  subsequent p r o g r e s s i o n  t o  psycho- 
chemicals o r  v e s i c a n t s  and t h e n  on t o  nerve g a s e s  may 
become apprec i ab ly  more probable .  It i s  not i m p o s s i b l e  
t h a t  an i r r i t a n t  agent  w i l l  produce d e a t h s  on a  b a t t l e f i e l d .  
Again, i n  t h e  eyes  of  an enemy t h a t  h a s  acces s  t o  l e t h a l  
chemical weapons, t h e r e  may be  l i t t l e  d i f f e r e n c e  between 
use  of a  l e t h a l  g a s  and of an  i r r i t a n t  t h a t  i n c r e a s e s  t h e  
l e t h a l i t y  of o t h e r  weapons: i n  t h e  h e a t  of  b a t t l e ,  t h e  two 
may be q u i t e  i n d i s t i n g u i s h a b l e .  Q u i t e  a p a r t  from t h e  
danger o f  a  d i s p r o p o r t i o n a t e  enemy r e s p o n s e  t o  h a r a s s i n g  
agents ,  t h e  f i e l d  commander who uses  such  a g e n t s  i s  h i m s e l f  
a t  l e a s t  p a r t i a l l y  equipped and prepared t o  u s e  more 
dangerous ones. 

I n  view o f  t h e  foregoing ,  t h e  Pugwash Study Group 
on CB Warfare u rges  t h e  d e l e g a t e s  t o  t h e  Eighteen-Nat ion 
Disarmament Committee i n  Geneva which soon may d i s c u s s  t h e s e  
ma t t e r s  t o  pay heed t o  t h e  important  h i s t o r i c a l  and p r a c t i c a l  
d i s t i n c t i o n s  between, on t h e  one hand, t h e  u se  of  i r r i t a n t s  
f o r  l o c a l  p o l i c e  purposes  and, on t h e  o t h e r  hand, t h e i r  u s e  
f o r  m i l i t a r y  purposes ,  emphasizing t h a t  i n  t h e  l a t t e r  t h e  
i r r i t a n t s  a r e  a g e n t s  of  chemical  war fa re .  





APPENDIX A 

w-Chloroacetophenone (CN)  C H COCH C 1  
6 5 .2 

CN i s  e s s e n t i a l l y  a  lachrymator  ( t e a r  gas ) . .  On 
exposure t o  a  c o n c e n t r a t i o n  of  above about 0 . 5  mg/m3, 
a  copious flow of t e a r s  beg ins  i n  l e s s  t h a n  a  minute.  A t  
h igher  concen t r a t i ons ,  o r  w i t h  prolonged exposure ,  i n t e n s e  
i r r i t a t i o n  i s  exper ienced  i n  t h e  nose and upper  r e s p i r a t o r y  
t r a c t ,  soon followed by an i t c h i n g  and b u r n i n g  o f  mois t  
a r ea s  o f  exposed s k i n .  Recovery i s  swi f t  a f t e r  exposure  
ends, bu t  a t  h igh  dosages ,  such a s  might b e  exper ienced  
wi th in  an enclosed space ,  s e r i o u s  lung damage may occur .  
A number of d e a t h s  have been r e p o r t e d  i n  t h e  l i t e r a t u r e ,  
due mainly t o  pulmonary oedema. 

The f i e l d  c o n c e n t r a t i o n  f o r  m i l i t a r i l y - s i g n i f  i c a n t  
ha ra s s ing  e f f e c t s  i s  above about 7 mg/m3. The human l e t h a l  
i n h a l a t i o n  dosage,  e x t r a p o l a t e d  from animal d a t a ,  i s  

3 es t imated a t  around 11 ,000  mg-min/m , about t h e  same a s  t h a t  
f o r  t h e  blood gas ,  cyanogen c h l o r i d e .  

o-~hlorobenzalmalononitrile (CS) ( o ' c ~ . c  H .CH=C(CN) 
6 4 .2 

CS was developed i n  t h e  1950 ' s a s  ' a  r ep l acemen t  f o r  
CN.. It was t h e  cu lmina t ion  of  a  search  f o r  a h a r a s s i n g  
agent t h a t  would p r o v i d e  a  more po ten t  i r r i t a n t '  a c t i o n  
than  CN and a  lower p r o b a b i l i t y  of complete i n c a p a c i t a t i o n  
than  such agents  a s  DM ( s e e  below).  

I t s  e f f e c t s  a r e  q u a l i t a t i v e l y  r a t h e r  s i m i l a r  t o  t h o s e  
of CN, bu t  a r e  brought  about a t  lower f i e l d  c o n c e n t r a t i o n s :  
m i l i t a r i l y - s i g n i f i c a n t  harassment occurs  a t  c o n c e n t r a t i o n s  
above about 1 mg/m3. The f u n c t i o n i n g  of a  m u n i t i o n  charged 
with  CS i s  t h u s  l i k e l y  t o  be cons iderab ly  more e f f e c t i v e  
over a  g r e a t e r  a r e a  t h a n  t h e  same munit ion charged  w i t h  CN. 

A v a r i e t y  of human l e t h a l i t y  e s t i m a t e s  have  been made 
which range  from 25,000 up t o  150,000 mg-min/m3. w i t h  
regard t o  t h i s  v a r i a t i o n ,  it i s  p e r t i n e n t  t o  n o t e  t h a t  t h e  
human l e t h a l i t y  e s t i m a t e s  f o r  t h e  ha ra s s ing  a g e n t s  a r e  
highly  unce r t a in .  They a r e  made by e x t r a p o l a t i o n  from 
r e s u l t s  obta ined wi th  l a b o r a t o r y  animals. Data  from 
ins t ances  of d e a t h  i n  p o l i c e - t y p e  o r  combat employment can 
only be extremely imprec ise .  



10-Chloro-5, 10-dihydrophenarsazine (adamsi te ,  DM) 

DM i s  a  s t e r n u t a t o r  (upper  r e s p i r a t o r y  i r r i t a n t )  
developed dur ing  World War I. When used i n  minimum 
concen t r a t i ons ,  it causes  g r e a t  i r r i t a t i o n  t o  t h e  upper  
r e s p i r a t o r y  t r a c t ,  t h e  s e n s i t i v e  p e r i p h e r a l  nerves ,  and t h e  
eyes ;  it a l s o  i r r i t a t e s  t h e  o u t e r  s k i n ,  b u t  no t  t o  s o  g r e a t  
an  ex t en t ;  when p r e s e n t  i n  s t r o n g e r  c o n c e n t r a t i o n s ,  o r  
when inhaled i n  weaker concen t r a t i ons  f o r  a  long t ime ,  it 
a t t a c k s  t h e  deeper  r e s p i r a t o r y  passages .  The i r r i t a t i o n  
beg ins  i n  t h e  nose ,  a s  a  t i c k l i n g  s e n s a t i o n ,  fol lowed 
by sneezing,  w i t h  a  f low of  v i scous  mucous, s i m i l a r  t o  
t h a t  which accompanies a  bad co ld .  The i r r i t a t i o n  t h e n  
spreads  down i n t o  t h e  t h r o a t  and coughing and choking set 
i n  u n t i l  f i n a l l y  t h e  a i r  passages  and t h e  l u n g s  a r e  a l s o  
a f f e c t e d .  Headache, e s p e c i a l l y  i n  t h e  fo rehead ,  i n c r e a s e s  
i n  i n t e n s i t y  u n t i l  it becomes almost unbearab le ,  and t h e r e  
i s  a  f e e l i n g  of  p r e s s u r e  i n  t h e  e a r s  and p a i n s  i n  t h e  jaws 
and t e e t h .  These symptoms a r e  accompanied by an o p p r e s s i v e  
p a i n  i n  t h e  c h e s t ,  s h o r t n e s s  o f  b rea th ,  and nausea which 
soon causes r e t c h i n g  and vomiting.  The v i c t i m  h a s  uns t eady  
g a i t ,  a  f e e l i n g  of v e r t i g o ,  weakness i n  t h e  l e g s  and 
t rembling a l l  over  t h e  body. These symptoms s t a r t  two o r  
t h r e e  minutes a f t e r  exposure begins;  a f t e r  it ends,  r e c o v e r y  
i s  u s u a l l y  complete i n  one t o  two hours .  

The f i e l d  concen t r a t i on  of  DM f o r  m i l i t a r i l y - s i g n i f i c a n t  
h a r a s s i n g  e f f e c t s  i s  about t h e  same a s  t h a t  f o r  CS. The 
human l e t h a l  i n h a l a t i o n  dosage i s  e s t ima ted  a t  around 
15 ,000  mg-min/m3. 


