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Concentration of Cane Juice by Means of Membrane Process
Shiro KISHIHARA, Hajime TAMAKI*, Satoshi FUJII and Yoshihiro KOHDA**

Faculty of Agriculture and * The Graduate School of Science and Technology, Kobe University,
Rokkodai, Nada, Kobe 657
**College of Agriculture, University of the Ryukyus, Nishihara, Okinawa 903-01

In the present cane sugar factory cane juice is concentrated by vaporization through
application of heat in a vacuum pan. This process expends a great deal of energy. Some
experiments for concentration of cane juice using reverse osmosis technique which has an
advantage for energy balance have been tried. The present study was carried out to obtain
additional information for application of reverse osmosis process to concentration of cane juice.
Direct application of the technique to cane juice was infeasible. After several pretreatments
cane juice was concentrated under different operating conditions by the reverse osmosis
technique. The permeation flux was increased with lowering sugar concentration, rising
operating pressure, elevating temperature and rising stirring speed. So -called “hot liming” was
undesirable for the pretreatment of the reverse osmosis technique. Ultrafiltration through
PM-10 membrane (cut-off molecular weight of 10,000) resulted in improvement of the flux of the
reverse 0Smosis process.

Ultrafiltration through a self-rejecting membrane formed on a porous ceramic tube was
more recommendable for the pretreatment because the flux through the self-rejecting mem-
brane was larger than that through PM-10 membrane and when the permeate resulted through
each ultrafiltration technique was concentrated by the reverse osmosis process, the flux of
permeate through the selfrejecting membrane was practically the same as that through PM-10

membrane.
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Fig. 1 Apparatus for reverse osmosis
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Fig. 2 Apparatus for ultrafiltration through self-rejecting

membrane on Dynaceram
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Table 2 Relationship between flux and viscosity in concentration of PM-10 membrane-permeate

by reverse osmosis

Temp. Viscosity Relative viscosity Flux Relative flux
Q) (c.p.) (at T°C/at 20°C) (1/nh) (at T°C/at 20°C)
20 1.64 _ 1 13.5 1.00
1.00——1_00

30 1.25 _ 1 18.0 1.33
0.75——1‘31

40 0.98 _ 1 22.0 1.63
0'60_—1.67
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Fig. 3 Relationship between flux and sugar concentration

(AS-194, 30°C, 40 atm, 500 rpm)
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Fig. 4 Relationship between flux and operating pressure
(AS-194, 30°C, 14.4°Bx., 500 rpm)
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Fig. 5 Relationship between flux and temperature
(AS-194, 14.4°Bx, 40 atm, 500 rpm)
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Fig. 6 Relationship between flux and stirring speed
(AS-194, 30°C, 14.4°Bx, 40 atm)
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Table 1 Relationship between sucrose concentra-
tion and water removal in concentration of
14°Bx sucrose solution

Water removal Sucrose concentration

(%) (Bx)
0 14.0
35 20.0
50 24.5
60 28.9
70 35.2
80 44.9
85 52.0
90 61.9
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Table 3 Clarification of limed juice through Dynaceram or PM-10 membrane

Flux Solid Color - :
(1/nth) (Bx) Value Turbidity Purity
Dynaceram 105 14.0 0.360 0 90.2
PM-10 membrane 26 14.0 0.308 0 90.5
Clarified juice 14.4 0.514 0.174 88.6
Raw juice 14.4 0.393 3.46 87.8
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Table 4 Concentration of pretreated cane

juice by reverse osmosis

Flux

(1/m* h)
Permeate through Dynaceram 17.6
Permeate through PM-10 18.0
Raw juice 145
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