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Abstract; To analyze the effect of Ca

serum albumin (BSA) , atomic force microscope ( AFM) technique was used to measure the interaction between

ions on the membrane fouling behavior in the mixture of SiO, and bovine

foulant-membrane and foulant-foulant under different Ca’* ion contents. Combined with PVDF membrane fouling
and cleaning experiments, effects of Ca>* ions on the membrane fouling behavior in the mixed Si0,-BSA system
were investigated. Results showed that with the increase of Ca®* ion content, the membrane fouling caused by SiO, -
BSA gradually decreased, owing to that the Ca’" ions changed the interaction between the foulant-membrane and
the foulant-foulant. The addition of the Ca®* ions could effectively trigger the hydration repulsion between PVDF
membrane and BSA or SiO,, which weakened the adsorption rate of BSA on the surface of PVDF and ultimately
reduced the membrane fouling rate at the initial stage of operation. As the Ca’* ion content increased, the
interaction force between Si0,-Si0, and Si0,-BSA increased, resulting in the formation of large aggregates and a
loose porous fouling layer on the surface of the membrane, accompanied by minor membrane fouling.
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£ 23 CHEHEVKBIRG & LR 2 min, Z J5 475 94
FEEHBC S e R T ) £ L afiK Gl &, SR L/ T VF
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Tab.1 Zeta potential and hydrodynamic diameter of SiO,-BSA

2+

under different Ca™" contents
B8/ (mmol - L") Zeta Hifii/mV /K JI¥ A%/ nm
0 -22.0 930
1 -17.4 1 036
5 -12.2 1 020
10 -11.8 1 060
30 -10.4 1273
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Fig. 1 Normalized flux and flux recovery rates of SiO,-BSA

fouled membrane under different Ca’* contents
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Tab.2  BSA removal rate under different Ca”" ions content
conditions
CaCl, 5 F5R B2/ (mmol -1 7") BSA EBE%/ %
0 90
1 56
5 53
10 51
30 50

1E 120 min IBATIFE] N, B 79 EE R 0,1,5,10
K30 mmol/L B, X1 1Y Si0,-BSA V5 Y4 IR 18 & H I,
FAHR T2% ,69% ,67% ,65% K 62% . T #H v 4
R 2N 52% ,56% ,57% ,59% F 66% . 5K,
Bl Ca’" W BB, W I 15 YL R 1 75 Y R e R
A 35 Y B R RSN, BRI Ca® " (1AL 1T A A0
2% Si0,-BSA X PVDF @ JERE A5 Y. iX 5 Lee 551
TR A AR, b A1 58 Ca® " X KSR A LA - TCHL
WORLR A HEYS YA 7 oM B S I I & B, Ca®* B A7 76 7]
DA S R YR 9 e F R Al T, Ca®
REAR 115 Y 5 B S A DL 5 TE WS G 22 ) (1)
FLHESR 7 IR T A LA A R T W B 2R R e
BRI Y JE WL, P R ™ A RS 2 (]
XTA LY Y AR R 83 K. T AE A B 58, Si0,-BSA
TSY P — B Ca®" Jin A, PVDF # % f X
BSA 2B 2R/, I, 56T Ca Jdi2% Sio,-
BSA JR AR R TS5 Yo d 7 R ) it R HE S 9RO Bl A, AT
i E— D HFSE.
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Ca’ " Yk i ¥ 384 &, PVDF-BSA 5 PVDF-Si0, 2 ¥}
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Ca’ " ¥R FESEINAE g/ X BRI Ca®" 2 il
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Ca™" contents
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Fig. 3 Curves of typical normalized adhesion forces versus
distance for BSA-BSA and SiO,-SiO, under different

2+
Ca™" contents
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Fig. 4 Curves of typical normalized adhesion forces versus
distance for Si0,-BSA under different Ca’* contents
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Fig.5 SEM of membrane surfaces fouled by Si0,-BSA under different Ca’* contents
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M AR TR 1 mmol/L i B4/, Al
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