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ABSTRACT 
 

Water found in nature is not pure in the chemical sense, but natural water are 
not regarded as polluted. Impurities in traces are universal for water. We get 
concerned only when its physical, chemical or biological characteristic deteriorate 
and becomes harmful to man. The causes of chemical pollution are of numerous 
types one of which is toxic metal ion. Under present investigation  the cause, 
analysis, and impact of Arsenic pollution on human life is being observed. 

In traces Arsenic is found everywhere and it enters the environment from 
natural and manmade sources. There is continuous cycling of Arsenic through the 
air, oceans and land all the time. Arsenic enters the living world in the body of 
plants and animals from the soil and water, and is released through combustion, 
decomposition and volatilisation. It is used in alloys, pesticides, wood preservatives 
and some medical preparations. It was formerly used in paint pigments but this use 
discontinued, when it was  found that under dump conditions, moulds converted the 
arsenic to the highly toxic gases arsine, and trimethyl arsine. It is also present in 
many sulphide ores of metals and is therefore emitted from metal smelters as an 
atmospheric pollutant Coal also contain significant amount of Arsenic and its 
combustion accounts for 20% of atmospheric emission. Coal ashes are also a 
significant source of Arsenic which  can be leached into water or the soil.  

The toxicological importance of Arsenic is partly due to its chemical similarity 
with Phosphorous which means that Arsenic can disrupt metabolic pathways 
involving Phosphorous Both acute and chronic toxicity are recognised. Arsenic is a 
cumulative poison, causing, vomiting and abdominal pains prior to death. It may 
also cause dermatitis and bronchitis and may be carcinogenic to tissues of the 
mouth, oesophagus, larynx and bladder. At the cell level it can uncouple oxidative 
phosphorylation and compete with Phosphorous in metabollic reactions. The 
sensitivity of organisms to the metal toxicity varies widely with species of plants 
and animals and genotypes within species. Many factors can modify the response to 
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the toxic dose of metals. Hutton has given 200 g/litre of As in drinking water is the 
threshold value for 5% prevalence of skin cancer for the life time exposure (70 yrs.) 
Arsenic is concentrated by organisms exposed to it and accumulates along food 
chains. Hence no need to say that Arsenic is highly dangerous substance for human 
health. 

Key Words : Dermatitis, Genotype, Combustion Arsine, Phosphorylation, 
Carcinogenic. 

 
INTRODUCTION 

Some of the toxic metals detected so far 
in air, water and soil are Pb, As, Cd, Hg of 
which Arsenic shows both acute and chronic 
toxicity and the continual inhalation of air 
borne forms of As is known to be 
carcinogenic. Respiratory cancer have 
occured in occupationally exposed workers. 
Arsenic is widely distributed in water at low 
concentration with isolated instances of 
higher concentration in well waters. 

The bore-wells and hand-pumps which 
were once used for bathing, irrigation is now 
abandoned due to polluted ground water in 
the region of high toxicity. 

The present investigation is to analyse 
arsenic beside other physical and chemical 
parameter in certain location. Moreover 
conductivity  measurements have also been 
carried out to throw light on geochemical 
structure of those region. 

MATERIAL AND METHODS 
Arsenic content can be analysed by 

colorimetric method, in which amounts up to  

1 microgram may be estimated by preparing 
orange-red solution of a complex of As with 
Silver-diethyl-dithio-carbamate reagent. The 
Arsenic is first of all reduced to Arsine by 
zinc in acidic solution. Volatile AsH3 is 
collected in silver-diethyl-dithio-carbamate 
reagent and the absorbance of the resulting 
coloured solution is then measured at 535 
nm. The reagent blank is used as a reference 
solution. Alternatively Arsenic content can 
be analysed in water, plant and animal 
samples by Atomic  absorption spectrometer 
equipped with gas flow meters. Arsine can 
be flushed with nitrogen into a hydrogen 
flame and measured by Atomic absorption. 
Other physical and chemical parameters have 
also been considered at different locations. 
EC was measured by Resistivity meter. pH 
was estimated with pH meter, TDS, and 
suspended solids was estimated 
gravimetrically. Acidity and alkalinity was 
estimated by volumetric method. Hardness 
was estimated by complexometric titration 
method. 

Table 1 : Concentration of various parameters in the Ground Water sample of the Study 
Area. Block Udaipura, Distt. Raisen, Madhya Pradesh (India) 

S. 
No. Parameters Permissible 

Value 
Sample 

I 
Sample 

II 
Sample 

III 
Sample 

IV 
1. pH 7 to 8.5 8.1 8.0 7.8 8.2 

2. Conductivity 
(µmho/cm) -- 1657 1076 1824 1248 

3. T.D.S. (mg/l) (500 to 
<2000) 1602 1624 1677 1583 
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4. Acidity (mgCaCO3/l)  31.7 33.2 12.1 26.6 

5. Alkalinity 
(mgCaCO3/l) 

(200 to <600) 395 347 381 415 

6. Hardness (mgCaCO3/l) (200 to < 600) 454 384 436 498 

7. Chloride (mg Cl/l) (200 to 
<1000) 351 328 304 392 

8. Phosphorous (mg 
PO4/l) 

 2.2 1.5 0.8 2.4 

9. Nitrate (mgNO3/l) 45 0.8 0.9 1.0 1.6 
10. Sulphate (mgSO4/l) (200 to <400) 298 197 287 312 
11. Fluoride (mg/l) 1 to 1.5 0.42 0.23 0.82 0.18 
12. C.O.D.  32 38 28 44 

 
 
Table 2 : Concentration of various Parameters in the Surface water sample of the Study 

Area Block Udaipura, Distt. Raisen (M.P.) 

S. 
No. Parameters Permissible 

Value 
Sample 

I 
Sample 

II 
Sample 

III 
Sample 

IV 
1. pH 7 to 8.5 8.2 7.9 8.3 8.1 

2. E. conductivity 
(µmho/cm) -- 2876 2234 2794 3090 

3. T.D.S. (mg/l) (500 to <2000) 1655 1684 1712 1634 

4. Acidity (mgCaCO3/l)  34 37 16 28 

5. Alkalinity 
(mgCaCO3/l) 

(200 to <600) 415 389 404 455 

6. Hardness (mgCaCO3/l) (200 to < 600) 486 412 464 479 

7. Chloride (mg Cl/l) (200 to <1000) 376 346 327 434 

8. Phosphorous (mg 
PO4/l) 

 1.8 1.3 0.7 1.9 

9. Nitrate (mgNO3/l) 45 1.2 2.1 2.0 2.7 

10. Sulphate (mgSO4/l) (200 to <400) 276 212 296 322 

11. Fluoride (mg/l) 1 to 1.5 0.24 0.36 0.56 0.44 

12. C.O.D.  30 27 21 39 
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Fig. 1 : Showing different parameters of Ground Water and Surface Water of the Study Area 

 
Fig. 2 : Showing different parameters of Ground Water and Surface Water of the Study Area 
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Table 3 : Heavy Metal Contents (Fe and As) 
In Ground Water Sample of the Study Area. 

S. No. Metals Sample I Sample II Sample III Sample IV 
1. Arsenic 0.128 0.267 0.145 0.182 
2. Iron 3.728 4.067 2.975 0.708 

In Surface Water sample of the Study Area 
1. Arsenic 0.230 0.295 0.186 0.242 
2. Iron 1.626 1.864 1.324 0.505 

 
RESULTS AND DISCUSSION 
The analytical results of the water 

samples (Ground Water/ Surface water) for 
various parameters are presented in Table 1, 
Table 2 and Table 3. Finally, the 
concentrations were compared with 
permissible limits laid down by B.I.S. 

The results indicate that the water 
environment of the study area is also polluted 
It was observed that in all samples electrical 
conductivity exceeded due to high. 
Concentrations of ionic constituents present 
in the water bodies under study and reflect 
the effluent from sewage. Other parameters 
also show exceeding value for drinking water 
purposes. Alkalinity was found to be high. 
This high value indicate the presence of 

weak and strong bases such as carbonates, 
bicarbonates and hydroxides in the water-
bodies. For surface water alkalinity may  
result from waste discharge.  

Hardness in water is caused by divalent 
cations like calcium, magnesium ferros ion, 
manganese etc.  

The presence of toxic heavy metals in 
water may be contributing to high hardness 
values. Although the concentration of 
Arsenic is low but since it accumulates in the 
body, hence in near future it may produce on 
alarming situation. The pollution of water 
environment may be due to heavy 
withdrawal of ground water and pollution of 
acquifers and surface water bodies due to 
effluents and run off from solid waste 
dumps. 

 
Fig. 3 : Showing different parameters of Ground Water and Surface Water of the Study Area 
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CONCLUSION 

Arsenic is a toxic element and occurs, 
widely in nature. It is used in alloys, 
pesticides, wood preservatives and some 
medical prepartions. It is also present in 
many sulphide ores Coal ashes are also a 
significant source of Arsenic, which can be 
leached out into water or soil. Arsenic is a 
cumulative poison. It is concentrated by 
organisms exposed to it and acumulates 
along food chain. Consequently it may cause 
dermatitis, bronchitis and may be 
carcinogenic to the tissues of mouth, 
oesophages, larynx and bladder. Hence the 
use of Arsenic must be controlled or stopped 
wherever possible otherwise it may produce 
an alarming situation. 

The disposal of liquid and solid effluents 
on land must be stopped forthwith. The 
effluent should be properly treated and 
letting out of these waste in surface water 
bodies should be firmly checked. 
Development of greenbelt  should be made 
mandatory to improve the environmental 
condition. 
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The Earth is yours,  
Save it 


