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Isonicot in ie  acid  hydraz ide  (isoniazid) has  been em- 
p loyed  for a p h o t o m e t r i c  t i t r a t i o n  of  chromium(VI)  
and  vanad ium(V)  according to  the  following proce-  
dure  : 

To a mixture of chromium(VI) and vanadium(V) (2--8 ml 
of 0.05 N each) taken in the optical cell add 12--20 ml of 
syrupy orthophosphorie acid and make up the volume to 
40 ml with water. Arrange an inlet tube so that i t  is im- 
mersed at one corner of the cell out of light path. Pass 
carbon dioxide through the solution, to mix it, and stop the 
passage of the gas 30 see before taking the absorbance 

reading. Adjust the dial reading of the instrument to "0". 
Add small aliquots of isoniazid (0.05 M) from a mieroburette 
and note dial readings 2 rain after each addition. Plot a 
graph between dial readings of the instrument and the 
volume of isoniazid. The experimental curve consists of three 
straight lines intersecting at two inflexion points, the first 
corresponding to the volume of isoniazid required for the 
reduction of chromium(VI) to chromium(III) and the second 
corresponding to the reduction of vanadium(V) to vana- 
dium(IV) and chromium(VI) to chromium(III). Thus the 
volume lying between the two inflexion points corresponds 
to the volume of isoniazid required for the reduction of 
vanadium(V) to vanadium(IV). 

Inter]erences. I r o n ( I I I )  (50rag), eoba l t ( I I I )  (60rag), 
m o l y b d e n u m ( V I )  (40 rag), do n o t  interfere.  Tung-  
s ten(VI)  and  copper ( I I )  in terfere  in all  propor t ions .  

A m o u n t s  of  0 .03--0 .07 mMol of  Cr(VI) and  
0 .09- -0 .4  mMol of  V(V) have  been  de t e rmined  wi th  
errors  of  0.5~ a t  most .  
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I n  l i t e ra tu re  a few methods  [1,4, 5] for the  de te rmina-  
t ion  of  a m ix tu r e  of  th iourea  and  chlor ides  are  
ment ioned .  These methods ,  however ,  are  labor ious  
and  work  unde r  r ig id  expe r imen ta l  condi t ions.  

The  proposed  m e t h o d  pe rmi t s  the  analys is  of  a 
mix tu re  of  th iourea  ( subs t i tu ted  or  unsubs t i t u t ed )  
a n d  hal ides  (CI-, B r - ,  I - )  w i th  an  accu racy  of  4- 1 ~ 
The  m e t h o d  is s imple a n d  accura te  and  has  wide 
apphca t ions .  I t  is ba sed  on the  fol lowing chemical  
reac t ions  where si lver n i t r a t e  reac ts  wi th  th iourea  

and  hal ide  in molar  ra t ios  of  2 and  1, giving si lver  
sulphide and  silver hal ide,  respect ive ly .  

2 AgNO a -t- NH~CSNHR ~- 2 NH a --> Ag2S + CNNHR 
+ 2 NH~NO a 

AgNO 3 + X-  -+ AgX + NO~-. 

Thioureas  can also be de t e rmined  in  the  presence 
of  C1- or  B r -  b y  t i t r a t i on  wi th  po ta s s ium ioda te  [7] 
or  po ta s s ium per ioda te  [2] in  acidic med ium satis-  
factor i ly .  B u t  i t  was found  t h a t  these  ox ida t ive  
procedures  fai l  in the  presence of  I - .  However ,  
presence of  iodide  does no t  in terfere  wi th  our si lver 
n i t r a t e  t i t ra t ions .  The  mix tu re s  of  th ioureas  wi th  I -  
have  been as conven ien t ly  ana lyzed  as  wi th  C1- 
or  B r - .  

Experimental 

Reagen t s  

0.12V Silver Nitrate. Silver nitrate (AnalaR, BDH) was dried 
in vacuum desiccator for a day. Its 0.1 N solution was 
prepared by dissolving 16.989 g in water and making the 
volume to 1 1. 

0.1 N Ammonium Thiocyanate. Ammnoinm thioeyanate 
pure (S. Merck) was also dried in vacuum desiccator. 8.0 g 


