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ABSTRACT

The objective of this research was the economic analysis of two different methods for the
clarification of sugarcane juice. The first method was the method of using 700 ppm of CaO (final
pH=7.9) and 1 ppm of Separan flocculant which previouly was being used. The other method
was using 500 ppm of CaO (final pH=7.4) and 3 ppm of Separan flocculant. This study was
carried out on an industrial scale in the Karoon sugar industry in south west of Iran. The results
showed that increasing the amount of Separan and reducing the amount of lime directly increases
the purification and the brix of the juice besides reducing the amount of lime precipitation in the
evaporators. Economic analysis of the total process showed that the second method of

clarification was 5 % more economical.
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Introduction

The sugarcane industry is one of the major food industries in Iran and produces around one
million tonnes of sugar each year. Clarification is one of the important processes in sugar
factories. Sugarcane juice produced after course filtration of extracted juice contains small
particles of bagasse and soluble substances such as salts, acids, proteins and polysaccharides.
Other impurities such as flavonoids, polyphenols and organic acids present in juice contribute to
the color of juice. The clarification process is required to remove or reduce these impurities to
produce clear and light juice [1]. The clarification is not a simple decanting process since the
product consists of a complex colloidal system in which the colloids present different isoelectric
points [2]. The clarification of sugar juice occurs by coagulation, flocculation, and precipitation
processes. Flocculation can be carried out by changing the pH using lime and Separan reagents
[3]. Such reagents modify the precipitation condition which removes impurities. Application of
lime, up to a pH between 7.5 and 8.5 can produce satisfactory clarification [4]. It is difficult to
establish an optimum condition for clarification of sugarcane juice. In general, the Separan dose
for treating the juice is varied from 1 up to 5 ppm [5]. In this study we investigate the economic
benefits of adding different amount of lime and Separan into the sugarcane juice by using a full
factor pattern of experiment design. The objective of this research was to establish the optimum
economic required dose of lime and Separan in sugarcane juice at the clarification section of

Karoon Sugar Company.

Experimental

To achieve the maximum productivity at minimum costs, two dose levels of lime of 5000 ppm
and 700 ppm based on CaO content and three dose levels of 1ppm, 2ppm and 3ppm Separan
were investigated in six experiments which were designed based on full factor experiment design
method. Each experiment condition was tested for one month before changing to the next set of
conditions. Lime and Separan addition was done by injection of lime slurry to the juice line after
the preheaters and the Separan liquor to the stabilization tank located after juice heaters. mean
juice property was monitored during production period to consider variation in juice properties.

The measurements collected during each experiment included the raw sugar colour by RM40
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refractometer, turbidity of clear juice by 2100Q turbidity meter, the monthly white sugar
production and the production costs. All materials used in this study were industrial grade
prepared by the Agro-industry company of Karoon. The instruments which were used in this
study were a RM40 refractometer, 2100Q turbidity meter, UV5 spectrophotometer, S400 pH
meter and XP205 analytical balance.

Results and discussion

The results of optimizing the clarification process are shown in Table 1. As can be seen the
minimum turbidity and raw sugar color occurred at a lime dose of 500 ppm and Separan
flocculant dose of 3 ppm. Field observations showed that increasing the amount of Separan and
reducing the amount of lime directly reduces the lime sedimentation in evaporators. This directly
reduces dead time for repairment and increases the production rate. Economic analysis of
monthly total white sugar production in each month of experimental production period is shown
in Table 2. The calculation of benefit, income and costs was based on monthly production rate
and production costs. The results determine the optimum economic conditions of using lime and
Separan flocculant reagent for clarification process of sugarcane juice. As can be seen in Table 2
the maximum productivity and the minimum costs occurred at a lime concentration of 500 ppm
and a Separan addition rate of 3 ppm. Comparing the monthly total production costs in these
optimum conditions with the production costs of using lime dose of 700 ppm and Separan
flocculant reagent dose of 1 ppm which was used during the last two years, the monthly net

profit increases around 5 % more than the average last two year's monthly net profit.
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Table 1. The results of the experiments at different dose rates of lime and Separan

lime dose Separan dose  Turbidity Raw sugar colour
(ppm) (ppm) ICU
500 1 13 1807
3 10 1612
5 14 1917
700 1 17 2314
3 15 2155
5 19 2443

Table 2. Monthly production data for the different experimental conditions

lime dose Separan dose Monthly production production costs($/ton)
(Ppm) (Ppm) (ton)
500 1 22895 260
3 27317 220
5 23450 260
700 1 26267 240
3 27115 230
5 22842 270
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Conclusion

This study shows that using lime and Separan flocculant at optimum conditions of 500 ppm
and 3 ppm respectively, reduces the sugar juice turbidity and raw sugar colour to some extent.
Comparing the monthly total production costs in this optimum conditions with the production
costs of using lime at 700 ppm and Separan flocculant at 1 ppm which was used during the last
two years shows that the monthly net profit increases around 5 % more than the average of the
last two years of monthly net profit.
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