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Abstract : Membrane process was investigated to recover useful components, such as protein from rice-washing
water generated in the production of the washed-rice. The filtration experiments were carried out using not only a
dead-end Amicon cell to determine suitable membranes but also a hollow fiber ultrafiltration, spiral wound
nanofiltration and reverse osmosis modules for home water purification. Ultrafiltration module(molecular weight
cut-off = 10,000 dalton) was not suitable for recovery of useful components or protein in the rice-washing water,
but nanofiltration and reverse osmosis modules showed a good performance. In the case of 250% concentration of
the rice-washing water contained about 9% protein, the proteins in concentrates of nanofiltration and reverse osmosis
were 18% and 22%, which were about 2 and 2.4 times higher protein concentrations than those of feed,
respectively.
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Table 1. Composition of the Typical Rice-Washing Water

Carbohydrate Protein Fat Dietary Fiber Inorganics
Contents(%) 50 18 14 8 4
”
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(1) Nitrogen Cylinder
{3) Amicon Filtration Cell
(S) Permeate Reservoir
{7) Computer

Fig. 1. Schematic flow diagram of a dead-end filtration system.
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Table 2. Membrane Sheets for Dead-end System
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Makers Materals Remarks
YMI Amicon Regenerated cellulose 1,000 dalton MWCO
TL Saechan Polyamide Tap Water Purpose (Low Pressure)
BL Saehan Polyamide Blackish Water Purpose (Low Pressure)
RO Saehan Polyamide Sea Water Purpose (High Pressure)
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(2) Low Pressure Pump
(4) Ultrafiltration Module
(6) High Pressure Pump

(7) Reverse Osmosis / Nanofiltration Module

Fig. 2. Schematic flow diagram of a bench-scale continuous filtration system.
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Fig. 3. Permeation fluxes for various membranes with
respect to time.
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Fig. 4. Total dissolved solid(TDS) for feed and mem-
brane permeates.
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Fig. 5 Permeation fluxes for ultrafiltration(SK-UF10-106)
during concentration.
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Fig. 6. Permeation fluxes for nanofiltration(NE1812) and
reverse osmosis(RE1812-60GPD) during concen-
tration.
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Table 3. TDS of Feed, Permeate and Concentrate for RO and NF

NF-TDS (mg/L) RO-TDS (mg/L)

Feed (10L) 1440 1440
Concentrate 1610 1770

8 L (125% Concentrate)
Permeate 567 239
Concentrate 2000 2260

6 L (167% Concentrate)
Permeate 581 253
Concentrate 2770 3240

4 L(250% Concentrate)
Permeate 617 316
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