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Spectrophotometric Investigation of Vanadium 
(V)-N-Pyridylaminot hioformy1.N '-phenylhydroxylamine 

S .  P. MATHUR, R. S. THAKUR, C. S .  BHANDARI, and N. C. SOGAM* 

Department of Chemistry 
University of Rajasthan 
Jaipur, India 

A B S T R A C T  

The pink complexes of vanadium (V) and N-pyridylaminothio- 
formyl-N'-phenylhydroxylamine are  extractable into chloroform. 
Spectrophotometric studies show that the 1:2 complex predomi- 
nates in the acidity range of 2.5-6 N HC1. The values of the 
stability constants, stepwise and overall, have been calculated 
following extended Yatsimirskii, Leden and Harvey-Manning 
methods. 

I N T R O D U C T I O N  

The analytical applications of N-substituted amino thioformy1-N'- 
phenylhydroxylamines a r e  well documented [ 1-41. The present com- 
munication deals with the spectrophotometric investigation of vana- 
dium (V) complexes of N- pyridylaminothioformyl- N'-phenylhydroxyl- 
amine (PAFPH). The study has established the existence of a 1:2 
(meb1:ligand) complex depending on the pH. 

*Deceased. 
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E X P E R I M E N T A L  

M a t e r i a l s  

The reagent was prepared following the method of Bhandari 151. A 
standard vanadium solution was prepared by dissolving ammonium 
vanadate in warm ammonia and then diluting to known volume with dis- 
tilled water. The vanadium content of the solution was determined by 
coniplexometric titration with ethylenediaminetetraacetic acid, 
Erichrome Black T being used a s  indicator. A standard solution of 
strength (0.60 X mole/liter) was prepared by appropriate dilu- 
tion of the stock solution containing 1.0 mg/ml vanadium. 

Standard reagent solutions of desired strength in alcohol-free 
spectral grade chloroform were used and stored in an amber bottle. 

Other chemicaIs and solvents used in all spectrophotometric 
measurements were of spectrograde quality. 

A Beckman Model DU quartz spectrophotometer was used for the 
measurements of absorbance, and a Cambridge bench type pH meter 
for pH measurements. 

P r o c e d u r e  

An aliquot of vanadium (V) solution (0.60 X mole/liter) was 
taken i n  a 100 ml separatory funnel and the acid concentration in 
aqueous phase adjusted to 5 N HC1. Different amounts of equimolar 
reagent solution in chloroform were added in such a way that total 
volume of nonaqueous phase was 1:l and mixture was then shaken 
for 10 min to reach equilibrium. The pink colored chloroform layer 
was allowed to settle, separated, and dried over anhydrous sodium 
sulfate. The combined extract after drying over sodium sulfate was 
diluted to 25 ml with chloroform. The complex shows an absorption 
maximum at 480 nm when measured against a solvent blank. 

The vanadium complex is extractable into chloroform from 2.5 to 
6 N HCl- with no appreciable ch$nge in sensitivity value. The molar 
abxorptivity i s  (2.6 f 0.02) X 10 /mole-cm a s  calculated from Beer's 
law. 

R E S U L T S  AND DISCUSSION 

The stepwise formation constants KI and Kz of vanadium complexes 
M L 1  and MLz , respectively were calculated from graphical extrapo- 
lation method of Leden's [ 6 j  and Yatsmirskii's [ ?] methods. Several 
suitable subsidiary functions were constructed and the appropriate 
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TABLE 1. Stepwise Formation Constants for the Vanadium (V)- 
N- Pyridylam inothiof orm yl- N'- phenylhydroxylamine ( 1: 2 composition) 
Complex at  30 i 1°C 

Method log K i  log K2 log KiK2 

Leden [ 61 5.32 5.24 10.56 

Yatsmirskii [ 71 5.16 5.83 10.99 
Harvey and Manning [ 81 - - 10.18 

limiting values at zero ligand concentrations were utilized to a r r ive  
at  the result. It is assumed that the absorbance corresponds mainly 
to a mononuclear colored complex species of vanadium. From the 
established composition 1:2 (metal:ligand), the f ree  ligand concentra- 
tion for each solution was calculated from Beer 's  law data. The 
values of log KlK2 obtained by the above two methods a r e  in agree- 
ment to the values obtained by Harvey-Manning's [ 81 method. The 
values a r e  given in Table 1. 
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