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Fouling mechanism during refined process of Qinglue Tongbi Decoction
by inorganic ceramic membrane
DONG Jie, GUO Li-wei, YUAN Yuan
(Botanical Research and New Drug Development Center, Nanjing University of Traditional Chinese Medicine,
Nanjing 210029, China)

Abstract: Objective To study the fouling mechanism during the filtration of traditional Chinese
medicine decoction by inorganic ceramic membrane so as to make a valuable exploration both on membrane
fouling prevention and the industrialization of membrane separation technology in the field of Chinese
materia medica. Methods Micro-filtrating Qingluo Tongbi Decoction using alumina ceramic membrane,
researching the applicability of the membrane with different pore sizes, observing the fouling on membrane
surface by scanning electron microscopy, studying the resistance distribution of membrane in filtration
process, analyzing the fouling existence shape, position, and forming rule. Results In this system,
alumina membrane with the pore size of 0. 2 um was most suitable, which had the biggest permeating flux
and reservation rate of effective component with less fouling. Among the alumina membranes with three
different pore sizes, auto resistance and pore block resistance made up inferior percentage in total
resistance, fouling resistance distribution mainly consisted of the reversible resistance, such as
concentration polarization and gel layer resistance. Conclusion  Optimizing parameters of the techniques
in membrane process, using suitable pretreatment method and cleaning method can reduce membrance
fouling and make the memherane property recover.
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J8 Fe B 2 2 7 B Tolk KRR 1 R TR
FEHNAEHEAEEABMERRE R4 5%
a-ALO, JEEHFL 4% 0.05,0.2,0. 8 pm, FME 12
mm, P} & 8 mm,{ 220 mm, BHERZFHERHME,
FRALELRNEREAEHSBE. DV- 1 +/HE
1 (Viscometer Brookfield), # B LEO 1530VP H
HEs.
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2.1.1 HHHRB.FNARSAH EHE.RF
HESE G 1.0 kg B8 1 RN 10 FEK, E# 1
h, B 2w s FEAK, &8 0.5h,4 BYOARARE
W EFBEHARHEARBERESZ 0.1 g 48/
ml. .

2.1.2 (U 25 W R RO PR O e 2 LA
WHAHATEFME. REXGIETE0.15
MPa, R 40 C, KM HE:3 m/s,

2.1.3 EERFE - EHEGKRPHEFEMIERM HPLC
. Bigk Kromasil KA C:(250 mm X 4. 6 mm,
5 pm) (HEBI RN ED W ah M. B BR-K-Z R
(5545 ¢ 0. 2); K W KK : 262 nm; #ER - il M
£ .1.0 mL/min; R 8 0. 5 AUFS, BIg R %
TERBETEAET 2 000, FEHSHT, . FHERS
Hig N SR ELRTH.

SHRTREFNMANMERAT R EXE
®U, WMERRIE 120 CRETREEENS T X
W4 20 mg, A K 45 mL, @EE R, WS, HA

50 mL BIRP.MKEHE.B5,.H 0.44 mg/mL
SRS ER. BEREMBHEBMR 1.0.2.0.3.0,
4.0,5.0,6.0 mL,43 B8 25 mL B, MAKZE 6
mL, il 5% NaNO; 1 mL, {8 8 min; il 10%
AINO,); 1 mL, 3 6 min; i 5% NaOH £ 10
mL, ti/K EZIE, 85,58 15 min, LI N HE
2 H,F 500 nm AR ERIEE(AME REIH L&
A=0.018 2406.272 7 C, r=0.999 7, B&{tiH
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BEEEEREE, B0 mAEENEERAE T
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Fig.2 Relationship between pore
size and permeating flux
® 1 REBEL MBI RE R ERY &
FREFEW T LIE N, 8B R R RN
WhRWE A, HFLER 0.2 pm M 50 nm BHEERE
BEER WAL 0.8 um MBI HBBA R B
0.2 pm ILAKBABER FHMALE. dHEE
N ERE,0. 2 pm LEWRBEEMARIER.

BEFREE=-(BERFEANE/ KREPEREA
')y x100%
BT R = (PR WP e R /K R P e
&/)X100%
21 BMARISBEELRE
Table 1 Influence of membrane pore size

on permeating property

1 BEiEk/ BEHE AEEE BTEEE
# (Lem?+h™h) BRE/Y HE/ % BE/Y

50 nm 65 47-9 52. 4 52. 6

0.2 um 80 613 52.1 72. 4

0.8 um 53 57. 1 38. 6 52. 8
2.2.2 RAALBRHELEEERIFSEFKER

i B9 BEL ) 43 A A R FL AR B A0 48 T IR 2 4 A
KEESEE A A RZE 2, WTEAEH,50 nm, 0. 2
um, 0. 8 pm ALO, B # 45 EH KRB A
S B 0 F0 L 58 28 BH A7 A2 WBH T TR BT o L R D L 3
EREHAOMBREIARE S FAHE AN ETER
1. 0.2 pm FLAB Y BEM 2 AR (L BE Oy . R T VLR R A
MALAEEME A HH —F HH;50 nm, 0. 8 pm
ALLO, REZEM AR WOEE S, Ly HEMHE 7118
/N IERBCEME A AR FEEMNELE RN
ZH., 0.8 pm LW EEERLES R
86.16% . A4 0.8 pm RFLIRE A, KBUHLHG 5 5L
WRAESHEAD  SRYH— SRR EREN
WERA, RS BRD B ERE. 0.2 pm L1
AR T FLAZ AR 8/ KRR B ZE L O BT LA
8 AL, v 22 A B uE T BE A B (BB
B 12.76% . M 4L4: 50 nm MR, AT BB B TR AL
B2 LV WP R A BORL TS B Beb .
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IR WA RIS S
Table 2 Resistance distribution of alumina membrane
with different pore sizes while filtrating
Qingluo Tongbi Decoction

wERA HERHF HEEH 2 BES5E

L&

HAa/k Bk hiln 217 %
50 nm 61. 84 24.73 2.47 10. 95
0. 2 pm 81. 96 6.15 12. 76 19.53
0.8 pm 86. 16 2. 09 5. 92 5. 83
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RWE A SEH  WERERERRE NS REH.
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PAMELUE I L BT R E , R i Y A Ol 4
WEER, SHENERSR—B. 0.2 um ARH
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Fig.3 Top view of fouling membrane with pore sizes of 0.2 ym (A), 0.8 ym (B), and 50 nm (C>

3 #ig

W id xS B BUK R A BIUUA F LR RS
BEp s B PR E e S P BT 4.
3.1 ZAENBRENSSEFEEESEERNESGE
BOMBG R, M TFAPFREER ALK 0.2 pm
1L R R R 3E T R 00 BRI B R R
SEEHE, RN ERER, 0.8 um HEARILEZL
0.2 pm PEX B REEFRFSHELO, 5 H
rEGERRWRK.
3.2 MRRIFLAR i & 4k 55 Jo I 3 3 4% o B B 1 REL
ARG RY B ST AEL X TLER 50
am.0. 2 um, 0. 8 pum B LB, R ERILE S
FEWERALEEERTM A, 0.8 pm FLZEKMK
EWRACR G S0 BT EE A 0%, BE
BEFL A2 B 0 /N, ¥ 22 AR AL BHL It i/, R T TR BEL
BEHT R KA G E T HAE AR K SEM BiR,
BEEBRAAEABEAES. 0.8 m L BELER
FEGER™E, SR A EERERET, LR
THFAETL. 0.2 pm F 50 nm FLA2JE 5 Rt o 5%

B AR R s BEEE A BB P I o D, wl
HEANEEBEN Bl RARIETZSH. RA
M AT AW A A TS e R A R A
KKK .
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