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An attempt has been made to develop a low cost system based on nephelometric
principle for measurement of suspended particles in the effluent from Sugar factories
and distilleries. The instrument uses a potential arrangement of two LDRs of 20mm
in diameter, for compensating for inherent non-linearity of LDRs and providing a low
cost alternative. The paper describes mathematical model and the experimental results.
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1. INTRODUCTION

The large number of distilleries, integrated with sugar factories in India. Produce huge
quantity of spentwash (~ 40.4 1010 Lit) as a effluent [1,2]. This spentwash is reddish brown
color, has caramel smell and is highly acidic in nature having pH 4 to 4.8 having high
content dissolved solids, high BOD and COD and is a major source of pollution [3].

Conventionally the suspended solids are measured by gravimetric method by filtering
the spent wash and weighing the dried residue. However, this method is time consuming
and prone to manual error. Nephelometric techniques provide an easier alternative [4].

This paper reports development of a low cost instrument based on nephelometric principle.
The write up describes the principle of operation, followed by modeling, simulation, design
and fabrication aspects of the instrument and the results obtained.

2. PRINCIPLE OF OPERATION

Fig.1 Shows the principle used for the measurement. Light from the source passes through
the sample and falls on the photo detectors D1 and D2 placed to view the source directly
and at orthogonal position respectively in line with nephelometric principle [5].

The intensity of the scattered light, ID2 is proportional to concentration of suspended
solids in the sample (C). Further, it will also depend on the source intensity I0 and attenuation
due to absorption according to Beers Law. The empirical equation for the intensity of
scattered and transmitted light is ID2 and ID1 respectively and is given by

ID2=K1I0Ce- t (1)

ID1=I0e- t(1-k1k2C) (2)
The ratio ID2/ ID1 will eliminate the effect of source intensity I0 and is a direct measure of

suspended solids and shows dependency on K1, K2 and C, and is given by
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