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Effect of backwashing and bubbling operations on the filtration of lactic acid fermentation
broth with hollow fiber membrane module. —Note—  Kanj1 Matsumoto,* KazuTosHI
KiraBayasHi, and Haruniko Onva (Department of Material Science and Chemical Engineer-
ing, Faculty of Engineering, Yokohama National University, Tokiwadai, Hodogaya-ku, Yokohama
240) Hakkokogaku 69: 477-481, 1991.

The membrane filtration of lactic acid fermentation broth related to miso production
was carried out using a hollow fiber membrane module. The effect of backwashing and/or
bubbling operations on the filtration performance was examined. The following results
were obtained: (1) The backwashing/bubbling operations were not so effective in maintain-
ing a high filtration rate in the case of a dense cell broth, but were considerably effective for a
lower cell concentration broth. (2) Bubbling after backwashing was more effective than
employing both operations at the same time. (3) There was an optimal applied pressure for
the backwashing/bubbling operations. (4) Only backwashing is recommended, in order to

simplify the operation and to prevent contamination; the effect of bubbling was not so signifi-

cant compared with backwashing.
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Fig. 1. Schematic diagram of filtration system. 1.
Automatic filtrate flux meter; 2. backwashing
device; 3. pressure gauge; 4. pressure control valve;
5. hollow fiber membrane module; 6. flow meter; 7.
heat exchanger; 8. feed pump; 9. fermentor; 10.
system controller; 11. computer; V: solenoid valve.
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Fig. 2. Schematic view of backwashing and bubbling
operations.
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Fig. 3. Time-dependence of filtration flux under the
different operating conditions. Feed rate, 2 //min;
filtration pressure, 23 kPa.

Cell Backwashing Bubbling Operatin

Symbols concentration pressure pressure o
(/D) (kPa) (kPa) condition

O —_ —
P 100 —
O 3 100 40 @
© 100 40 ©)
[ ] — —
A 50 100 —

* (D, Backwashing and bubbling operations applied at
the same time; (@, bubbling operation applied after
backwashing.
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Fig. 4. Dependence of filtration pressure on filtration
flux. Flow rate, 2 //min.
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Symbols concg;};)anon pzis;:)re px&is;:)re condition
o 100 40 @
° 3 100 100 ®
a 7 100 40 @
0 50 100 40 @

* @, Backwashing and bubbling operations applied at
the same time; @), bubbling operation applied after
backwashing.
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Table 1. Effects of backwashing and bubbling operations on filtration flux.

Filtration Operatin Backwashing Bubbling Flux at Flux ratio
pressure dit; pressure pressure steady state (—
(kPa) condition (kPa) (kPa) (m/h) x 102 )
— 0 0 1.30 1.00
— 50 0 3.49 2.68
— 100 0 2.90 2.21
23 — 150 0 2.84 2.18
@ 100 40 2.94 2.26
@ 100 100 3.30 2.54
@ 100 40 3.50 2.69
@ 100 100 3.90 3.00
@ 100 40 3.82 2.94
37 @ 100 40 4.06 3.12
@ 100 100 4.40 3.39

* @, Backwashing and bubbling operations applied at the same time; @), bubbling operation applied after

backwashing. The cell concentration was 3 g//.

Table 2. Effects of backwashing and bubbling operations on filtration flux.
Filtration . Backwashing Bubbling Flux at .
pressure gﬁ;ﬁ?&?ﬁ pressure pressure steady state Flux ratio
(kPa) (kPa) (kPa) (m/h) X 102 =)
— 0 0 0.60 1.0
— 50 0 0.86 1.4
23 — 100 0 0.72 1.2
— 150 0 0.66 1.1
@ 100 40 0.76 1.3
@ 100 40 0.76 1.3

* O, Backwashing and bubbling operations applied at the same time; @), bubbling operation applied after

backwashing. The cell concentration was 50 g/!.
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