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Study on influencing factors of membrane flux and membrane fouling resistance
in microfiltration of water extract of Cassia Semen
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Abstract: Objective To study the influencing factors of membrane flux (J) and membrane fouling resistance (Ry) in the
mincrofiltration of the water extract of Cassia Semen with ceramic membrane. Methods Based on single-factor experiment, the
process parameters in the mincrofiltration of the water extract of Cassia Semen were optimized by orthogonal design method using
weighted composite score of Rrand J as evaluation. The correlation between Ry and J with main four process parameters was analyzed.
Results The best microfiltration process condition was as follow: Membrane aperture size was 0.2 pm, concentration of the water
extract of Cassia Semen was 50.0 g/L, transmembrane differential pressure was 0.1 MPa, and crossflow velocity was 3.32 m/s.
Membrane aperture size had a significant correlation with Ryand J. Conclusion The process parameters have an important effect on Ry
and J. The primary and secondary order of the effect of four process parameters on R and J is as follow: Membrane aperture size >
transmembrane pressure > feed concentration > crossflow velocity.
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Gk, AT ESH, RNIES BEHEORRE A 2K
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1 XEEHR

RS P E e g, R ERR AR
AIRAFIHEE, FEBE LA 0.024 0.105 0.20 pm,
JEA R ZrOy; GQ76 B ML, bl & LU
WU s THD-0515W RIRIEIRAE, T3 REES
J”; TE4101-L 7R, FER R 2RI A
FRATE: REITFR T, PO A A IR 5T
NE], PRI TR, fiES 2012.02.07.
2 FAEEHR
2.1 AERNERERERRAFKERBEIE R
plsd

FRECR IR 4 By, B 1.5 kg, 23 AlhnoK
126 30 min, B 2 X, BER2h, 510012 £
K, 2 om0 fEEK, FH 4 Z2AmiEd, 1R
G, I RIKYEE 60 L (4245 25.0g/L). 30 L (4=
2550.0 g/L). 20 L (425750 g/L) F1 15 L (A2
100.0 g/L), ¥JLL 20 000 r/min 5.0 ab3E7, i sE s
OVRENAS 4 R, % FH o
2.2 fUEEiES JHNE

FH L R RE SRR BUOTC ML B B i FE i
FHAREIFCS, SRR RIRERK, BiE
T BEE T 5K )3 FEARSE , MU Rt g 1)
HEARXN IJ=VTXS), VNEFAAERR (L), TR
HURERFIE] Ch), S MBS RLERL (m®) . Frisekitis
JEETEASE FH 22 R 388 5 SR FH 7Kl e A 1 SR R A JEE
ARG TT
2.3 WUREREF RAMED

HT Darcy BEMBEIA 1S J RABE R=
Rn+Re=AP/(uJ), R FPEET IS (m™), Ry

HEARGI )] (m™"), AP ABEBEE 1% (Pa); u
NEHNRFE (Pass).
24 BESHXIRUEE M

BB R MR A 45 CIRIE, DUE
T 50 cm?s FLAAN 0.2 pm 1) ZrO, Ve Beiseie iy
MR, iSRRIk . B 22 . A
3 A FEBRESHON R FR A . R B
BRI Z ey, B R F A 1 ANEE [ E 53 4 2
AMHEZR; ARFEENIOR E IR E, FTR RS IEHRA
Wi lE R B B R s EREE R, Y U BRI
S RAS I 45 AR I 8 S
2.4.1  CRWRBREIREEXT J R Re (SIS FERE IR
7:790.100 MPa, MEIHIFUEN 3.32 m/s %6140, %
BT PRI 5 FORRBURE IR 12.5. 25.04
50.0+ 75.0 A1 100.0 g/L XF J 5 RefI52m . 4558 I3k
1. ATLAEH, J B BT rK SRR S FE 3
TR, HaRARGE . M Re 5 RRIUR SIS A
BIEMLRMER R EAHFEEXMGT, UERE
WREERG RIS, SR VA R UG n,  JEDFER K
BT, $RE TR RSERE, INE T IRER
WG, IR RE K, J TR, WEMRL
BHARWIE . Rk, s ok Fe v i 428 i k)
TR RIRE, 16— EREE LR AR MRS G,
TREFAIII RS E 1) Jo WA R, i1k
PR BRI T 50.0 g/L WHHONEH .

x1 RLRREREYN J 5 RHIFWE

Table 1 Effect of concentration on J and R;

BB EWRE (gL J(@Lm>h) Rym™!
125 127.4 289 615.800 0
25.0 111.6 667 848.345 0
50.0 64.8 940 694.139 5
75.0 50.4 1248 767.759 0

100.0 48.6 1406 188.200 0

242 BB ZEN R RAIEII ORI R &
WL 50.0 g/L PR BAF /K39, s A 3.32
m/s, 7l EEARIEAE RSN T K Reo S5 R WAR
2. WLVEER], MFEZFMGT, BREZEN JEH R
A IEAR—2, 7F 0.100 MPa LA'F, J MR Ry
ORI B, T Ja W AR TR E . Bt
NI, BEEESIRE Z MG, — i T
JRAE PR TR RN AR IR 2 HEE R, SRS e
FREEERGIN, IR T Ry, (HFEE L THIEDEZ 1)
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Table 2 Effect of transmembrane differential pressure on J

and R;
5 5 22/ MPa J(L-m*h Rym™!
0.025 273 185 367.264 8
0.050 432 498 459.117 3
0.075 59.6 725 369.108 2
0.100 64.8 919 475.177 8
0.125 68.9 912318.824 6
0.150 73.2 904 675.594 2

TR, BisgaTRe, RAMLIERES N Hoh—
J7 TN E 1B R ZE AR, BRI T G
JREBREN 77, RIS T JHRHIRERE, BRI
i —Ea R, JIRAEER, BT RERES
BOFUE N Bk, ZREHIEXN ZHWEm, ¥
T 72 W5 IS T 25 7E 0.075~0.125 MPa X e B 17K 32
g A F

2.4.3 RN SR RN FERS R 2N
0.100 MPa 254 T, &R =K E 50.0 /L 1
YA FR 3, 5 SN R T L0 T 5 ReR2IA
SERIER 3. ATLUEH, Bl TR B,
Y& J BRI, IR H T SPUEM O, 1 RS
JE TR ) AR ARG R ey, T
JETH R 3K, Rt TV R RN R, ) T
HAERER TR, A8 1R B3 T R 22 1

&3 RERENJ 5 REIFM
Table 3 Effect of crossflow velocity on J and Ry

PR (ms)  J(Lm2h) Ry/m™!
1.33 8.4 16 829 750.246 3
1.99 112 9 892 824.561 0
2.66 14.5 5023 814.183 9
3.32 20.4 3573 673.6719
3.98 27.6 1223 590.831 3

WG, BB AR, 15 Ry TREEA R,
AR T R AT . Nk, WIB e LR
AR VLB KBRS, RS THI i S LR FRAE 2.66
m/s DL EBONHEAE,

2.5 FAREILEZEHER MR

251 ERXRELZHSER £ E “2.47 TUAL Y
Seat b, B EEEILE (A RN EIRE
(B). BEEZE (O MEHEFE (D) 4 M
VR B %, SR 3 MAKCE, R Le(3Y)
ERFRZHRK, LLJ 5 ReWLEAS (OD) A
HERIRhr. J RV B e R 0 E AR AR, R
T AL A T P S I R R T AR AR R, B AN
JE IR B Sy 3L F g s Re PRI IS e B
FEFLSE, MR ANBE R, Hik, J5 Re
EROERE T2V RARISRERE R S, &1k
R PR AL E RN 0.5, OD=0.5 X Rinin/
Ri+0.5X Tl maxo AFIEIZ KT I 4.

x4 WBRIZSHERRITRER

Table 4 Orthogonal design and results of parameters in microfiltration

RIS A/pm B/(gL™h C/MPa D/(ms™") Rym™! J(L'm>hh oD

1 0.02 (1) 12.5 (1) 0.075 (1) 2.66 (1) 11374 508.910 7 48.5 0.6225
2 0.02 (1) 25.0 (2) 0.100 (2) 3.32(2) 11397 531.288 6 62.3 0.701 3
3 0.02 (1) 50.0 (3) 0.125 (3) 3.98 (3) 11 880 808.551 9 72.5 0.828 5
4 0.10 (2) 12.5 (1) 0.100 (2) 3.98 (3) 8 874 187.3322 56.9 0.880 2
5 0.10 (2) 25.0 (2) 0.125 (3) 2.66 (1) 6422 532.295 7 64.6 0.979 8
6 0.10 (2) 50.0 (3) 0.075 (1) 3.32(2) 8334 719.280 7 66.2 0.849 6
7 0.20 (3) 12.5 (1) 0.125 (3) 3.32(2) 7805 691.218 6 86.8 1.000 0
8 0.20 (3) 25.0 (2) 0.075 (1) 3.98 (3) 8 564 333.279 2 83.5 0.936 7
9 0.20 (3) 50.0 (3) 0.100 (2) 2.66 (1) 7275 523.486 8 78.6 0.989 2

K, 2.1523 2.5027 2.408 8 2.5915

K, 2709 6 2.617 8 25707 25509

K 29259 2.6673 2.808 3 2.645 4

R 0.773 6 0.164 6 0.399 5 0.094 5




¥4

Chinese Traditional and Herbal Drugs

H46% S 12 2015F 6 H « 1777 »

Xk B TR BRI 9 4 43934 Lo(3h) IECE
()77 SRR R B AT A A B, e g
K Ry, SERNR 40 ¥ IERIRIG 45 R AT T 2047
ZERNES.

PA ReFH J HIZE G VRS R SR bR, B3R 4 ik
% RIEKR/DNER, SR FEEHFEX A A>C>B>D,
X ERFZHATEMHT, HE A B: K>K>K);
H#E C: K,>K3>Kp; & D: K3>K 1 >Kso MR
STHENMEEREY: HNEAZKFZREREE
BEM (P<0.05); MHEHE B. C HAKPFZHZER
TEFEM (P>0.05), AR SR O R I %
WON T BEARERAS . LRI, 18 SRR T 25

K5 BESH
Table 5 Analysis of variance
WZERWE mEVHAM HAEE O FHE  BEE
A 106.202 9X 107 2 70.887 P<0.05
B 4754 6X 107 2 3.174
C 26.918 4X 1072 2 17.967
D (i®%) 1.498 2107 2

Foos(2,2)=19.00 Fooi(2,2)=99.00

N AsB3CyoDys BPULFLAZN 0.2 pum PR, il
JET FERNR R RIREIEFE 500 g/L, BSIREEN
0.100 MPa. RFLHE A 3.32 m/s.
252 WAFRLE  NHE BRI T Z &R
ENE, FZ T %M, 43 B0 3 A Ui KSR E
HATIGUERE, W Re & Jo GERIE Rear BN
7028 833.021 5. 6 982 285.776 5. 7 160 283.680 5
m ', JHA 87.1. 903, 89.2 L/(m*h). 45H%H
KA IEZ R T2 &4 BA — e i,
253 IE T ESHE IEACR I 45 FANIE M
(1) HRAES T FIFH SPSS 17.0 A Xl
TE ResJ 5 HEGIE T 2 S50 2 0] A R 34T 0BT
SRR 6. THMERRIFLED NS R J UL
THEMGA T E 2 A7 R E A E M, Pearson
A 2B 9 N-0.772. 0.774. 0.830, HI —~#H X
] P AEE/NTF 0.05, Ja& XU PAE/NF 0.01, R
RPER R MU MR RIRE . BSE 2 T
TR 5 IEAZ IG5 P 45 SR 2 [ 3570 S8 25 A O
F H CAAH ¢ R BN RAE A M 5 IE 256 H
MM TR — 8 SRR, A SR P

*6 RWIELZSUSITFNIERIEXRY

Table 6 Correlation coeffcicents of parameters in microfiltration and evaluation index

” Re J oD
2 Pearson AHISME:  EEME (UMD Pearson A<M EEME (UMD Pearson #zePE: B3N G
A7 —0.772 0.015" 0.774 0.014" 0.830 0.006""
BB B R -0.018 0.963 0.268 0.485 0.169 0.664
PETE R 7 -0.158 0.685 0.294 0.442 0.437 0.240
JIE& T 97 T 0.310 0.417 0.243 0.529 0.059 0.880

E0.05 KT GO ERFEMSE T 0.01 KT GUID _EREMR

*signiﬁcant correlation at 0.05 level (bilateral); **signiﬁcant correlation at 0.01 level (bilateral)

BT 4 Fp T2 HO S R Re 5 J (520
DT R P LA > i 8 1 22 > ) ot £ R P > ik
THI AL T

(2) ZPERNVAZHT: RPN ERE T 22
HEEZREAEREN KR, i8H SPSS 17.0 ff,
PL Re A1 J IZEEVEME (V) AR E, W TLES
FBEALAE (XD BB IR (X)) B E 22 (X))
JEmAE (X)) BAARHTZLELMEUE 5T,
SRR 7. BALPERERA, EMHKERE Ry
9 0.955, YLERBR N 0.912; [AIVAREA B BRI
F 5 10.428, P{E 7 0.022 (<0.05), EHG i
Xo RMEAR WEEN 0.825, BIHTEN

*=7 BRUEIZS%STEMNEmANETRR
Table 7

microfiltration and evaluation index

Regression coefficient of parameters in

N b R 2L o
R ——— R EH P
B  IREiIRE
W 0.365 0.152 2394  0.075
fEFLE 1.403 0.250 0.830 5.615 0.005
BHRIRE  1.348 1.181 0.169 1.142 0317
BEEEZE  2.663 0.902 0437 2954 0.042
JREAE#E  0.014 0.034 0.059 0.399 0.711

B-[l 757 2 1) R 5

B-regression coefficient
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Y=0.365+1.403 X;+1.348 X,+2.663 X51+0.014 X;.
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JE 22 8w 1V 2= P AE 23704 0.005 (<<0.01)
0.042 (<0.05), WM HHHGH¥%E L.
3 e
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