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Study on the performance of PVDF membranes and its
degerming effect for application of draft beer filtration
DONG Lun,LU Yin"*
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Abstract : Hydrophilic Poly ( vinylidene fluoride ) ( PVDF ) microfiltration membranes with finger - like structure and
reticular structure were used to filter bacteria. The relationship between the structure and pore size of PVDF
membranes and its degerming effect was studied.The influence of membrane structure and clean manner on the
degerming effect and filtration flux during draft beer filtration was also investigated.Scanning electron microscope
(SEM) and water contact angle measurer were used to characterize the membrane structure and its hydrophilicity.
The results showed that the degerming effect could meet the requirement of draft beer when the pore size grade of
PVDF membrane was about 0.22um for both finger-like structure and reticular structure membranes.There were no
significant differences between base-water-acid-water cleaning manner and the water cleaning manner on the
recovery of the filtration flux of reticular structure membranes.The draft beer flux for both of the cleaning ways was
stable to 22.2 ~22.4L/(m’ - h) around. The base — water — acid — water cleaning method was beneficial to the
performance of finger-like membranes where the draft beer flux was stable to 40.8L/(m*-h).Compared to the
base-water—acid-water cleaning way, the draft beer flux was stable to 35.0L/( m* -h) when the water cleaning
method was used. The results indicated that the water cleaning method was available for draft beer filtration
degerming when hydrophilic PVDF microfiltration membranes were used in performance.
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Fig.1 Schematic diagram of experimental equipment
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Fig.2 Experimental flowchart
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Table 1  Degerming effect of E.coli with different PVDF microfiltration membranes
RS FATEES LR (um) PR AR (cfu/mL) BRI (cfu/mL) AR (% )
1 R 1 2 99.96
0.179~0.234 3.5x%x10
PVDF-N ik i 2 2 0 99.97
PR 1 14 16 99.57
0.464~0.579 3.5x10°
2 19 15 99.51
1 s 1 0 99.95
0.199~0.252 24 x10°
PVDF—F 14 i 2 1 2 99.93
LI 1 \ 15 17 99.85
0.424~0.652 24 x10°
2 20 18 99.82
3 BRSP4 R
Table 3 Microbial test before and after draft beer filtration
NS LA () Ll DE A PR R (cfu/mb) Y85 R MR R (cfu/mL)
R 32 29
PVDF-N {8 0.179~0.234 T B TR 4 0 0
PNZ2 i) 11 0 0
RV 36 38 0 0
PVDF-F {8 0.199~0.252 T B TR 7 8 0 0
KT 14 16 0 0

2005 A KT R A EOR
K2 RIS EGE S MPN 40k 0]

Table 2 Contrast of E.coli test
with plate count and MPN count method

PR A (cfu/mL) PR R

ity YoMl P2 01 001 ooo1 EN/100mL
1 2 3 0 0 0 <3
2 8 0 0 0 0 <3
3 15 20 0 1 1 6.1
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