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It was difficult for traditional membrane separation to apply to filtration of
waste stream of yeast pharmenter because of extreme fouling and low flux.
Vibratory Shear Enhanced Processing (VSEP) has excellent fouling resistance, so
VSEP is expected to apply to this application. As a result of the test using VSEP
Series L (membrane area 0.045m?, laboratory scale) and Series i (membrane area
14.5 m? industrial scale), VSEP had several times flux to compare with traditional
membrane separation system. But there was the difference of flux between Series L
and Series i, so the scale up law from the flux of Series L to the flux of Series i
was examined using the test results. As a result of examining the scale up law, the

’ difference of shear rate and the configuration of the membrane module between
Series L and Series i are the dominant factors of the difference of the flux. The
flux of Series i is able to be estimated from the flux of Series L to accord both
shear rate and to consider the configuration of the membrane module.
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Amplitude at the rim of Frequency Average Maximum Minimum

VSEP the membrane module [Hz] shear rate shear rate shear rate
[mm] [1/s] [1/s] [1/s]
Series L 22 59.44 77089 104 233 40 886
19 59.30 65 843 89027 34922
12 59.04 43 607 58 962 23128
Series i 22 51.03 68 660 88 411 34 357
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Table 2 Specifications of NF membrane

Series 1 DFGHIZEBEERE EICHENFHERTE
BEREDOFEZIT, BEEY 2—-VAOEHOD
FIGED & FEBEE S & B PN TAE R EES L Lz,
F BB EAT D 12O B B Y v 7 L LT300 L
DYy EREBEL, Ny FEIERERITo 72,
2.3 BB & F

RO EE TlIkk4 2o UF &, NF K, RO
REBERIZ LT TRHET A 247072, UF BEid&E
I RATK XV ASE BB AE 25T KB R HIE % i
AT, RO BIIESBAE I T KBTS E %
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2.4 BEEH
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B L TN EERSHEE SN REZ0
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KIRIETH 522 mm TIT-77,
2.5 EAMRK

TER L7 RIS VB 2 B3 Ll DR 12 ¢
INVBER R TREL 72RO ETH L, BARICHER

Material Backing Membrane Temperature Pressure pH
Class [T] [MPa]
SPS* PS/PE** 15~30% NaCl rejection 80 3.0 (5.0) 2~11

*SPS : Sulfonated Polysulfone

F3® BIERM
Table 3 Operating condition

**PS/PS : Polysulfone/Polyester

AR NUBEEEEROSERYIEE &WLE
Table 4 Total solid and absorbance of waste stream
of yeast pharmenter

p . .
VSEP [Ii\e/lslimae Teml[)fa.cr?ture A:}llph;udebat the rldm1 of Total Solid Absorbance
a e membrane module (%] [470 nm]
(mm]
Series L 22 .
976 920~30 19 Series L test 9.23~17.09 21.0~31.7
.. 12 Series 1 test 3.45~5.82 15.0~27.6
Series 1 22
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Fig. 6 Result of spectrum measurement of infrared absorbance for saccharide
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Table 5 Typical analysis results of water quality of feed and permeate water of waste stream of

yeast pharmenter

Sample pH Total Solid lodine consumption COD BOD TOC
[—] (mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
Feed 5.5 46 400 1590 13900 24000 17 300
Permeate 5.5 8760 172 3700 4430 2 860
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