
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Separation Science and Technology
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713708471

Extraction and Spectrophotometric Determination of Vanadium (V) from
N-m-Tolyl-o-Methoxybenzohydroxamic Acid
Y. K. Agrawala; M. C. Chattopadhyayaa; S. A. Abbasia; M. G. Bodasa

a DEPARTMENT OF CHEMISTRY, INDIAN INSTITUTE OF TECHNOLOGY POWAI, BOMBAY,
INDIA

To cite this Article Agrawal, Y. K. , Chattopadhyaya, M. C. , Abbasi, S. A. and Bodas, M. G.(1973) 'Extraction and
Spectrophotometric Determination of Vanadium (V) from N-m-Tolyl-o-Methoxybenzohydroxamic Acid', Separation
Science and Technology, 8: 5, 613 — 618
To link to this Article: DOI: 10.1080/00372367308057051
URL: http://dx.doi.org/10.1080/00372367308057051

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713708471
http://dx.doi.org/10.1080/00372367308057051
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SEPARATION SCIENCE, 8(5), pp. 613-618, 1973 

NOTE 

Extraction and Spectrophotometric Determination of 
Vanadium (V) from N-rn-Toly I-o-Methoxybenzohydvoxamic 
Acid 

Y. K .  AGRAWAL,* M. C. CHATTOPADHYAYA, S. A. ABBASI, 
and M. G. BODAS 
DEPARTMENT OF CHEMISTRY 

INDIAN INSTITUTE OF TECHNOLOGY 

POWAI, BOMBAY-76, INDIA 

Abstract 

The reagent N-m-tolyl-o-methoxybenzohydroxamic acid is proposed for the 
rapid extraction and simultaneous spectrophotometric determination of 
vanadium in the presence of commonly occurring metal ions. It forms an 
intense violet colored complex with vanadium and the complex can be ex- 
tracted by chloroform from 6-8 M HCI. The violet complex obeys Beer’s 
Law at Amax (550 mm) with the molecular absorptivity 6.5 x lo3 and sensitivity 
0.01 pg of V/cm2. The effects of acidity, reagent concentration, and diverse 
ions on the extraction are discussed. 

I NTRO DUCT10 N 

Hydroxamic acids are the selective and sensitive reagents for the 
determination of vanadium(V) ( / -6 ) .  Molybdate, tungstate, titanium, and 
zirconium are most likely to interfere in the spectrophotometric deter- 
mination of vanadium. In the present communication the N-rn-tolyl-o- 
methoxybenzohydroxamic acid (N-rn-T-o-MBHA) is proposed to be a 
selective and sensitive reagent for vanadium(V). The use of N-rn-T-o- 
MBHA for the rapid extraction and simultaneous determination of 
microgram quantities of vanadium(V) is discussed in detail. 

* To whom correspondance should be addressed. 
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614 AGRAWAL ET AL. 

EXPERl M ENTAL 

N-nr-Tolyl-o-methoxybenzohydroxamic acid was prepared freshly from 
N-m-tolylhydroxylamine and o-methoxybenzoylchloride [mp 1 lo", re- 
ported 11 1 O (7)]. Its purity was checked by elemental analysis, I R ,  and 
U V  spectra. A 0. I-M reagent solution in ethyl alcohol-free chloroform 
was used for extraction work. Ethyl alcohol was removed by washing the 
commercial chloroform five or six times with about half of its volume of 
distilled water, and it was distilled after drying over fused calcium chlo- 
ride. 

An aqueous solution of vanadium was prepared by dissolving 0.626 g 
ammonium meta vanadate in a liter of distilled water. Its vanadium 
content was determined with a standard iron(l1) solution. 

The absorption spectra were recorded with a recording spectropho- 
tometer (Model SF-10, USSR). Absorbance at a particular wavelength 
was measured with a single beam spectrophotometer (Model SF-4, USSR) 
using 10-mm cells. 

Extraction and Spectrophotometric Determination of 
Vanadium (V) 

Five milliliters of vanadium(V) (6.15 x low4 M )  solution was trans- 
ferred into a 100-mI separatory funnel along with 5 ml of hydrochloric 
acid (6-8 M ) ,  followed by 5 ml of 0.1 M chloroform solution of the 
reagent (N-m-T-o-MBHA). The content was shaken for 10-1  5 min and the 
chloroform layer was allowed to separate. The violet extract thus obtained 
was dried over anhydrous sodium sulfate (A.R. ,  B.D.H.) to remove the 
moisture and transferred into a 25-ml volumetric flask. To ensure com- 
plete recovery of vanadium, the aqueous layer was extracted twice with 
5 nil of reagent solution and sodium sulfate was washed with 2 ml ( x  3) 
of chloroform to remove the last traces of violet color. Finally the extracts 
were diluted to the mark. The absorbance of the violet complex was 
measured at 550 nm against chloroform as the blank. The results obtained 
were found to be accurate within +0.5%. 

RESULTS A N D  DISCUSSION 

The absorption spectra (Fig. 1) show that the violet extracts exhibit 
maximum absorbance at 545-550 nm. The reagent does not absorb be- 
tween 300 and 600 nm. At 500 nm the absorbance is reproducible and all 
the measurements were made at this wavelength. The characteristics of 
the violet vanadium(V)-N-m-T-o-MBHA complex are given in Table 1. 
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FIG. I .  Vanadium-N-m-tolyl-o-niethoxybenzohydroxamic acid complex vs 
chloroform. 

TABLE I 

Spectral Characteristic of Vanadium-A'-m-Tolyl-a-methoxybenzohydroxamic 
Acid Colored System in Chloroform 

Concentration Color of maximum Molecular 

( M I  extract (nm) ( E )  

Wavelength of 

of acid chloroform absorption absorptivity 

0.01 
0.10 
I .oo 
2.00 
4.00 
6.00 
7.00 
8.00 

Amethyst 
Amethyst 
Reddish violet 
Reddish violet 
Reddish violet 
Violet 
Violet 
Violet 

480 
480 
5fO 
530 
530 
550 
550 
550 

4100 

5200 
- 

- 

6500 
6500 
6500 
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616 AGRAWAL ET AL. 

The Effect of Acidity, Reagent, and Time 

The maximum color intensity was obtained with 6-8 M HCl and was 
found to be stable for several days (8, 9).  The reagent had no effect on the 
color system; hence even a large excess of it could be used for extraction 
purposes. The effect of acidity on the extraction system is shown in 
Fig. 2, and the distribution data at different pH are given in Table 2. It 
can be seen that extraction is complete at pH 1 or < 1 .  The distribution 
ratio is infinite (Fig. 2, Table 2) at pH 1 or < 1 .  

Beer’s Law 

The plot of absorbance (at 550nm) vs concentration of vanadium 
gives a straight line which passes through the origin. Beer’s law is obeyed 

W 
V 
2 
U 
m tc 
0 In 
II1 
6 

I I I I I 

I .o 2 .o 3.0 

P H  

FIG. 2. Effect of acidity in extraction of vanadiurn(V). 

TABLE 2 

Extraction of Vanadium(V)-N-nr-T-o-MBHA Complex as a Function of pH 

PH Extraction (%€) Distribution ratio ( D )  

0.2 100 co 
0.3 100 co 
0.5 100 co 
1 .o 100 00 

1.5 90 30.0 
2.0 60 10.0 
2.5 30 0.8 
3.0 I 5  0.2 
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EXTRACTION OF VANADIUM (V) 617 

over the range of 0.05 to 15 pg/ml vanadium at 550 nm. The sensitivity of 
he reagent defined by Sandell (10) was found to be 0.01 pg of V/cm2 and 
[he molecular extinction coefficient worked out to be 6.5 x lo3 at 550 nm. 

Effect of Diverse Ions 

The present method was followed to study the interference due to 
various diverse ions in direct spectrophotometric determination of 
vanadium(V) with N-m-T-o-MBHA: Be2+ (30 mg), Mg2+ (30 mg), 
Ca2+ (30 mg), Sr2+ (30 mg), Ba2+ (30 mg), Ti4+ (20 mg), Zr4+ (20 mg), 
Fe3+ (25 mg), Co2+ (30 mg), Ni2+ (25 mg), Cu2+ (30 mg), Zn2+ (30 mg), 
Cd2+ (30 mg), Hg" (30 mg), AI3+ (30 mg), Pb2+ (30 mg), As3+ (30 mg), 
rare earths (30 mg), and 50-100 mg of chloride, fluoride, citrate, tartrate, 
oxalate, and phosphate did not interfere with the determination of 75 pg 
V in 25 ml. 

Analytical Data 

To test the reliability of the present method, different amounts of 
vanadium were extracted and determined. The data given in Table 3 show 
that there is good agreement in the experimental values. 

TABLE 3 

Analytical Data on Extraction of Vanadium(V) 

Vanadiuni(V) Vanadiurn(V) 
( ~ g / 2 5  ml of found Standard 
chloroform) (lug) Error deviation, u 

2 1.99 -0.01 0.01 
4 3.99 -0.01 0.01 
8 8.01 $0.01 0.02 

10 10.00 0.00 0.01 
50 50.00 0.00 0.01 

1 00 99.98 -0.02 0.03 
200 200.03 $0.03 0.02 

Acknowledgments 

The authors express their deep sense of gratitude to Professor A. B. 
Biswas, Dr. R. S .  Singh, and Dr. B. G. Bhat of the Department of Chem- 
istry, Indian Institute of Technology, Bombay, for providing the necessary 
facilities. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
2
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



618 AGRAWAL ET AL. 

REFERENCES 

1. U. Priyadarshini and S. G .  Tandon, Anal. Chem., 33,435 (1961). 
2. D. C. Bhura and S. G. Tandon, Anal. Chim. Acta, 53, 379 (1971). 
3. Y. K. Agrawal, Anal. Lett., 8, 863 (1972). 
4. Y. K. Agrawal, Anal. Chim. Acta, In Press. 
5. D. E. Ryan, AnaZyst, 85, 569 (1960). 
6. J. P. Shukla and S. G .  Tandon, J .  Indian Chem. Soc., In Press. 
7 .  V. K. Gupta and S. G. Tandon, Zbid., 46, 831 (1969). 
8. A. K. Majumdar, N-Benzoylphenylhydroxylamine and Its Analogues, Pergamon, 

9. H. L. Yale, Chem. Rev., 33, 209 (1943). 
London, 1971. 

10. E. B. Sandell, Colorimetric Determination of Traces of Metals, 3rd ed., Interscience, 
New York, 1959. 

Received by editor April I3, 1973 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
2
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1


