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Table 1. Characteristics of common membrane processes

Process Pore size range Typical pressure Typical flux
Microfiltraticn 0.1~2.0 pm 20~345 kPa{3~50 psi) 100~300 L/m® h
Ultrafiltration 0.001~0.1 gm 345~1380 kPa(50~200 psi} 30~300 L/m? h
Nanofiltration 1~2nm 1030~ 3100k1Pa(150 ~ 450 psi) 10~150 L/m” h
Reverse osmosis 1~10A 1380~6890 kPa(200—~ 1000 psi) 3-30 L/m* h
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Fig. 1. Pressure-driven membrane process and

their separation characteristics.
MEF: microfiltration, UF: ultrafiltration
NF: nanofiltration, RO: reverse osmosis
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Table 2. Propertics of selected membrane materials
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Material pH range Maximum temperature(T) Solvent resistance
Cellulose acetate 20~73 30/65 Low
Fluorepolymer 1.5~12.0 60 High
Polvacrylonitrile 20~10.0 60 High
Polyarmide 1.5~95 &) Medium
Polyethersulfone 1.5~12.0 30 Medium
Polvsulfone 15120 80 Medium
PVDF 15~12.0 80 High
Alumina oxide 0~14.0 300 High
Zirconia oxide 05~135 300 High
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TT : temperature indicator, Pl @ pressure
indicator, FT : flow indicator, PI1 : recy-
cling pump, P2 : feed pump, P3 : NaOH
pump, PCV pressure control  valve,
pHIC : pH indicator centroller, FSEH :
first step enzymatic hydrolvsate, SSEH :
second step enzymatic hydrolysate,
TSEH : third step enzymatic hydrolvsate
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Table 3. General properties of samples before and afler ultrafiltration

Sample Alaska pollack Sardine Chub mackerel
Appearance .
PO White opaque Dark red Dark red
Water extract . . . .
. Milky emulsion Viscous Viscous
Concentrate - . - . . .
Slightly turbid Slightly turbid Slightly turbid
Permeate
Protein cone,(mg/ml}
Water extract 1.32 8.69 211
Concentrate 475 319 186
Permeate 0.31 0.29 051
Non protein nitrogen(mg/mi)
Water extract 057 1.42 0.89
Concentrate 0.53 0.88 0.15
Permeate 1% 16.2 196
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