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Abstract: Objective To analyse the fouling mechanism of tannins simulated solution membrane process. Methods Taken the
simulated solution consisting of tannins and small molecularly effective substances (berberine and geniposide) as an object of this
study, the flux, the removal rate of the macromolecular substances, the size distribution of the different simulated solutions, and the was
investigate by Hermia model in this study. Results For tannins simulated solution and tannins + berberine + gardenoside simulated
solution, fouling occured within only one phase controlled by cake formation. Due to the presence of the cake layer, the permeation rate

of berberine and geniposide was not ideal in the simulated solution (67.63% and 87.55%, respectively). Conclusion The Hermia
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mathematical model could be used as an important method to study the mechanism of the membrane fouling of Chinese herbal extracts.

The formation and presence of the filter cake layer may be one of the reasons for the serious pollution of the traditional Chinese

medicines’ membrane process.

Key words: ceramic membrane; Hermia model; model system; fouling mechanism; Chinese materia medica; tannins; berberine;

geniposide; flux; removal rate; permeation rate
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Table 1 Characteristics of membrane blocking models

PH 2E A5 7Y ®ik FiRE
TV AR KT BEALAZ P O RATE I P R T J=J0/(2 Ket Jo> 1+ 1)1
e 4 PH ZE AR VIR OURRAE AL DAk, W BRIAS R AR B J=Joe Kert
R i) BH ZE AR W AR B i R I L BH 2 J=Jo/(Kiv-Jo t+1)
P B FE AR Y ANF LR P N BB FL AN, BEAR T RS FLAR J=4 Jo/(Kpe'Jo t+2)?

JJEGEE SRR Ko dEOHZE A IE R K- B R PHIE R K- DRI IEE R Ko bR IR DE W - ARW AL Wi

J-permeate flux Jy-initial permeate flux Kc~cake formation parameter

K,-pore constriction parameter e-natural logarithm #-time

Kp-complete blocking parameter Kj,-intermediate blocking parameter
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Fig. 1 Schematics of membrane fouling mechanisms
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Fig. 2 Particle size distribution of different simulated

solutions
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Fig. 3 Fouling mechanisms determination when filtering

berberine + gardenoside simulated solution
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Fig. 4 Fouling mechanisms determination when filtering

tannins simulated solution
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Fig. 5 Fouling mechanisms determination when filtering

simulated solution of tannins + berberine + gardenoside
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Table 2 Physical and chemical parameters of different simulated solution

. pH 14 WEE/NTU ZH % /(mPa-s7h) H1L S % /(uS-cm™)

" B BEW B BB BW BB BW B0

BRI 4089  4.532 2.56 0.26 1.12 0.98 203.00  155.40
ANBEBE T B R 5834  6.612 1.53 0.14 1.01 0.99 103.90 75.60
BRI 4/ INBEBR, A8 LU R 2.885  3.095  1052.00 11.20 1.21 1.04 808.00  708.00
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Table 3 Removal rate of tannins and transmittance of index components (X £ s, n =3)
FE b BRI A %% NBERIZE I /% BE T HIE I %%
BRI B 32234227 — —
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BRI A /INBEBR - HE T LIV VR 42.05+1.74 67.63£1.16 81.55+1.84
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B, BRI RIEERDN, AERENELR, /D
BERAIAG T (0B R KT 85%, DV ml fe
B BT P B PR AL o 5N 2 U ST B
WAL, B0+ /NBERR + 4G T FEA LA T 5 I R
BIP= e T — R R B o 8RR - /NBER A+ R T
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