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ABSTRACT

Impact of Soya solvent extraction plants on local groundwater of nearby industrial area of Betul district 
was studied. It was observed that the concentration of TdS, EC, hardness, Chloride, Phosphate, BOd, 
COd, were higher in the groundwater samples. 

INTROdUCTION

Soyabean is world’s one of the most useful and cheap-
est source of protein. The botanical name of Soyabean 
is Glycine max. M.P. has emerged as the Soya state 
in India. Major portion of Soyabean is cultivated in 
M.P as compared with overall production in India. 
There are a number of Soya solvent extraction plants 
in the state. The composition of soybean constituent 
are moisture (11% Max) protein (48% min), fat (1.57% 
Max) Fiber (6.5% Max) sand/ silica (2% max) Ure-
ase (.30% Max). In this paper the adverse impact of 
chemicals used and discharged through ETP in Soya 
Industry on local groundwater has been studied.    

MATERIALS ANd METhOdS
Oil extraction process

Soyabean is mainly used for Soya oil and vanaspati 
as cooking oil. The steps used for oil extraction are 
cleaning, cracking, cooping. Seeds are heated through 
jacked steam and open steam to soften the seeds. 
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The seeds are flaked between two rollers then flakes 
are dried using hot air. The dried flakes are sent to 
extractor and Hexane is sprayed on material to ex-
tract oil. The hexane condensed out and recycled to 
the process. The crude oil extraction is heated up to 
50oC to 60 oC . Water and phosphoric acid is added. 
To remove the phosphate, gum and free fatty acid 
from the oil. Caustic soda is used to neutralize it. The 
bleaching agent is used to remove colour. Lastly oil 
is then deodorized by heating at 220oC in the above 
oil extraction process major chemicals used are hex-
ane, phosphoric acid, bleaching agent and caustic 
solution. The effluent of the process is discharged in 
ETP for treatment and the treated effluent finally is 
used for irrigation or discharged which can affect the 
ground water quality.

Sampling site and Analysis

The samples were taken from in side and near by 
area of  Betul Oil & Flour Mill throughout the year. 
APHA (1995) and Trivedy and Goel (1986) have been 
used for the analysis of ground water for pH, Electric 
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Table 1. Mean values of phyico-chemical parameters at sampling Sites of soya solvent extraction plantat dist. Betul

S.N Parameter Permissible      Premonsoon       Monsoon   Postmonsoon
   Limits

1. pH 6.5-9.2 6.3 7.1 6.8 6.7 6.5 7.5
2. ECMhos/cm. 300 1480 830 1550 990 1999 1064
3. T.D.S. mg/L 500 1080 680 1174 720 1999 610
4. Total Alkalinity mg/L 600 330 580 280 500 836.2 192.7
5. Total Hardness mg/L 600 410 720 160 624 1600 360
6. Ca Hardness mg/L 200 90 510 40 465 160 280
7. Mg Hardness mg/L 150 320 210 120 159 1440 80
8. Chloride mg/L 1000 370 430 258 252 355 127.8
9. Fluoride mg/L 1.5 0.9 0.7 0.83 0.87 1.08 0.56
10. Phosphate mg/L 0.1 1.3 0.6 0.9 0.2 1.0 0.4
11. Nitrate mg/L 45 145 55 128 40 140 51
12. Sulphate mg/L 400 150 110 139.2 98.3 503 20.7
13. Salinity mg/L  1.110 0.622 1.162 0.742 1.999 1.233
14. Turbidity NTU 20 085 002 095 003 69 003
15. DO mg/L 6 5.6 6.1 5.1 6.4 5.7 8.1
16. BOD mg/L 6 128 45 77 62 112 65
17. COD mg/L 10 360 190 208 190 480 240
18. Zinc mg/L 1.5 0.210 0.330 0.196 0.200 0.260 0.230
19. Copper mg/L 1.5 0.380 0.370 0.324 0.328 0.380 0.310
20. Iron mg/L 0.3 1.110 0.320 1.020 0.226 1.110 0.190
21. Manganese mg/L 0.05 0.620 0.030 0.541 0.010 0.680 0.070

 

conductance TDS, Turbidity, Alkalinity, Total Hard-
ness, Calcium and Magnesium Hardness, Chloride, 
Fluoride, Nitrate, Sulphate, DO, BOD, COD and some  
Heavy metals like copper,  Zinc, Iron and manganese.

RESULT ANd dISCUSSION
  
pH of all water samples was found to range between 
6.3 to 7.5. The samples collected from the Industrial 
area and inside the Soya plant were found acidic in 
nature. Electric conductance is a measure of water 
capacity to convey electric current. The specific con-
ductance of all samples is above the permissible limit 
(300 mg/L) of WHO indicating the contamination of 
water through waste. High TDS value is responsible 
for high concentration of minerals. Concentration of 
TDS  can also be estimated on the basis of electric con-
ductivity measurement. Hardness of water increases 
due to presence of carbonate and bicarbonates ions 
in ground water. We observed high value of COD in 
all water samples throughout the year Fig. 2. BOD is 
also high in all water samples throughout the year. 
These values are much above n the limiting values 
indicating danger for domestic uses. 
 Chloride in drinking water is harmless if present 
below 250 ppm but its higher value at some stations 
causes harms to metallic pipes and crops Chloride 
value of all samples are above 250 ppm. Phosphate 
values of all samples are higher then permissible 
limit. Shown in Fig. 1. It is due to excess addition 
of phosphoric acid during oil extraction process of 
the plant. We observed the Nitrate value of some 
water samples are above the permissible limits Fig. 3 
shows excess of Nitrates it is particularly dangerous 

to infants less than six month’s causing child disease 
Methemoglbi-
naemia. During the analysis of heavy metals in the 
year 2007-2008 we observed the value of Cu & Zn, 
with in the permissible limit but the value of Fe & 
Mn. was above the permissible limit. When the value 
of Fe is increased in water their taste and odour can 
be changed.
 Reasons for high value of these parameters are 
due to the accumulation of minerals, salts from the 
industrial waste water to the soil and leaching to the 
ground water.
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