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Abstract 
 
Simple method for the determination of various metals (Fe, Mn, Cr and Cu) in 
water samples of selected sites using  hydroxamic acid has been reported. These 
metals are extracted by various solvents in between pH 3-6. The solvent extracts 
form an intense colored complex in visible range 300-750. This system obeys 
Beer’s law as reported® 
 
  Rapid, reliable monitoring and surveillance methods are essential for keeping a 
close watch on the water quality, human health and environment. Hence, it 
becomes important to monitor and analyze ground water used for drinking and 
irrigational purposes.       
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2. INTRODUCTION:   

Toxic metals are usually present in industrial, municipal, and urban runoff, which 
can be harmful to humans and aquatic life. Increased urbanization and 
industrialization are to be blamed for an increased level of trace metals, 
especially heavy metals, in our waterways. There are over 50 elements that can 
be classified as heavy metals, 17 of which are considered to be very toxic and 
relatively accessible. Toxicity levels depend on the type of metal, its biological 
role, and the type of organisms that are exposed to it. The heavy metals linked 
most often to human poisoning are lead, iron, cadmium, copper, zinc, chromium 
etc. They are required by the body in small amounts, but can also be toxic in 
larger doses. They constitute one important group of environmentally hazardous 
substances if present beyond permissible limits and hence they act as pollutants. 
They cannot be destroyed through biological degradation and tend to accumulate 
in environment especially with bottom sediments of water body by association 
with organic and inorganic matter 1. 

According to WHO maximum permissible limit for various metals like Fe, Pb, 
Mn and Cr are 1.00 ppm, 0.3 ppm, 0.05 ppm and 0.05 ppm respectively . Their 
excess in human body causes severe biological side effects like iron is 
responsible for "TOXEMIA OF PREGNANCY" 2, tumor development and may 
damage walls of arteries as well as heart muscle tissues. Similarly other heavy 
metals like Pb, Mn & Cr leads to nervous disorder and concentration problem 
,hypertension, kidney and liver damage3,respectively. 

 Hydroxamic acids are versatile reagents for estimation and separation of metal 
ions.  Their derivatives are biochemically highly active and find applications in 
medicinal use. They possess one or more –CONHOH- groups and have been 
extensively studied as a consequence of their biological importance which is 
related to their ability to form metal complexes. They are known to act as 
antibiotics 4,tumor inhibitor5-8, antiglucomal property 9-10,antiwrinkle property 
11and many of them are used as drugs,12-15. These are on the other hand versatile 
extractants and they have achieved significant importance as analytical tools for 
the separation and determination of large number of metal ions16-19. Iron (III) 
complexes of naturally occurring hydroxamic acids called siderophores are 
involved in the process of iron transport from the environment into living 
organism20-21. Natural trihydroxamic acid, deferrioxamine B, has been used 
widely in the treatment of iron overload associated with B-Thalessemia (cookey’s  
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anemia)22. The same compound has also been employed in chelation therapy to 
remove aluminium from patients suffering from dialysis-encephalopathy and 
Alzheimer’s disease23. The mechanism of inhibition appears to involve chelation 
of metals at their active sites. 

           With regards to the strong ability of hydroxamic acids to form chelates, it 
is used in identification  and determination  of metals in different environmental 
samples like water,soil etc. Thus ,this paper reviews determination of certain 
heavy metals in water samples of many areas and their biotoxic effect on man 
and the mechanism of their biochemical activities. 

 

3. EXPERIMENTAL: 

Material and method for collection of samples 

Reagents  

All the chemicals and reagents used were of Anal R grade. 

N-Phenylbenzo-hydroxamic acid was synthesized in the laboratory by the method 
reported21 . Purity was established by m.p, elemental analysis, U.V and I.R  
spectroscopy. 

Double distilled deionized water was used. 

Apparatus: Absorbance measurement were made with double beam Shimadzu 
UV-Vis spectrophotometer model no. 1700. 

Selection of sites: Seven water samples were collected from Berasia road of 
Bhopal .The samples were collected in polythene container which were 
thoroughly cleaned with 1:1 HNO3,  rinsed several times with distilled water and 
dried in an oven. The water samples were grouped under categories S1, S2, S3, S4, 
S5, S6, S7.. 

S1 : Lambakheda 

S2 : Golkhedi 

S3 : Gunga 
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S4 : Harrakheda 

S5 : Berasia 

S6 :Runaya 

S7 : Nazirabad 
 

Methods for determination of metals 

Iron (Fe): When an acidic aqueous solution of Iron(III) is mixed with 
hydroxamic acids, a violet red coloured complex is formed .The coloured 
complex is extracted with chloroform and absorbance is measured at 533 nm. 

Manganese(Mn) : The spectrophotometeric  characteristics of  red- violet 
complex  manganese with hydroxamic acid is studied. This complex is extracted 
in benzene solution of trioctylmethyl ammonium chloride. The absorption 
maximum is at 495nm and extraction is complete at pH > 9. 

Lead(Pb) : Lead forms a yellow coloured complex with hydroxamic acid at pH 
9.5 which is extracted with chloroform. The molar absorbtivity coefficient was 
found 4.0 × 10¯1 mol ¯1 cm¯1 at 390 nm . 

Chromium(Cr): Spectrophotometric  determination  of chromium(V)  with 
malachite green and acetic acid at pH 2.5 is reported .The complex shows molar 
absorption maximum at 560nm. 

Copper(Cu): Spectrophotomteric determination of copper using hydroxamic 
acid is based on the formation of colored complex.The coloured complex is 
monitored at 700nm 

 

RESULTS AND DISCUSSION : 
 
The present study is an attempt to detect changes in water quality characterstics 
with respect to heavy metals. The study reveals that there are additions of large 
quantities of effluents due to movement of fertilizer, agricultural ashes, industrial 
effluents and anthropogenic wastes. 
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The distribution of some trace metals in Berasia road of Bhopal district has  been 
depicted in table 1. Desirable limits in ppm ( as per, Indian Standard Drinking 
Water Specification 199122 ) and  maximum  permissible limits for drinking  
purpose of ground water are shown in table 2. 

Table 1.Concentration of heavy metals in ground water of Berasia Road  Bhopal 
in ppm(pre monsoon survey) 

 

Heavy 
Metals 

S1 S2 S3 S4 S5 S6 S7 

Fe 1.030 0.852 0.140 0.176 0.910 0.312 0.322 

Mn 0.001 0.000 0.001 0.002 0.056 0.042 0.035 

Cr 0.068 0.053 0.000 0.002 0.032 0.001 0.045 

Cu 0.001 0.0068 0.003 0.0065 0.0032 0.0054 0.0058 

  

Table 2.  Guidelines in drinking water by Indian Standard Drinking Water 
Specification2 

 

Heavy   metal According to Indian Standard Drinking Water 
Specification 1991 

 Highest desirable level Maximum permissible  limit 

Iron 0.3 ppm 1.0 ppm 

Manganese 0.05 ppm No relaxation 

Chromium 0.05 ppm No relaxation 

Copper 0.05 ppm 1.5 ppm 
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4. CONCLUSION: 

 The proposed spectrophotometeric  method is applied to determine various 
metals in ground water samples of Berasia road, Bhopal districts. Maximum 
population is still dependent  on  ground water sources for drinking purpose. 
According to analysis of specific water samples of Bhopal, Cu is not found 
beyond limit while Fe, Mn and Cr are found on the higher side in Lambakheda, 
Golkhedi and Berasia areas of Bhopal .Thus the ill effects of these heavy metals 
might be seen . 
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