% A5 &
2025 4F 12 A

BB % 5 # A
MEMBRANE SCIENCE AND TECHNOLOGY

5 6 ]

Vol. 45
Dec. 2025

No. 6

B A LS i K 572 B M B 5

AL, 5048, OAFE, ¥k 9, % IR
(ZRERHE B ITDAHBRAR, JEI] 361022)

FE: AP AR KRG R L FONREBEIIK, Rk RS TREHZR . EREST
JRAEAE ZH O P, AT R R A B XA BB A XN ERET R LR GRS, b —F KT T %KX
M FEREILIR F5 LR £ fedb ik PR G K 2R G 0%, St R T RE AR T kA iid 2k Ay
B, BREN EXEERTARE 21 AL EXBERTARSE A1 L£E.FXBER
REREBWEERSHED 04N . HEXAERKEREAN YA ERSHTA 19. 2%, % XHE
BRI 45k TR B G 4 T a2 £, % &M 100 nm 3L4%.0. 2 MPa # 2 /& £ #= 300 r/min ¥4
AR A XA ERETB TR AES., LABEREORERFTEELT,
KR Wy B Ao Ty kR TR R e ARAR R 8 A Y A2 A B 18] 5T A ) £ 45 R B A B 2k 2
AFEG R, FIT BRI LB F M., AR T AL S A B2 B 7 X B A4
PRI AR R A AR R B DA IR — R & B 2 SR BOR G 4R, B BT R G R Ae

MR LR T EGEILRBEF LRST ER/T,

KEIW: AXMER; K2&9; EFNARAR; BiFE; £3E8

FESES: TQO28. 8 XEAFRERD: A

XEHE: 1007-8924(2025)06-0148-07

doi: 10. 16159/j. cnki. issn1007-8924. 2025. 06. 016

IR FE AN E AR IR TR B F i
5 R 4 ik R P A I T A 38 O SR g
TEHE A CH ML B 6 150D Ve 4 K o 3 1 31— ok
JETHEARE S TS h . BE%E TR X KR
Y i (A B R TE 1300 ~ 1504 (BT 3 80D 2
R RIS PNER S LA A 2 P N A &
% REAER o 9 A M 0 HOAR A VR T4 i
JO R Gy 7 o R TH R i BEf2 5 /D TR R 2R
A BE P BB R AN R 2 R B 2 o ol 22 i A2
TR I RN ZOR . A A IREAR 32 R
W) P i i £ R A e A R ) 5
HHBBIAE] 60 ~9 001 JCEk W L IS 2 TR R

Wk H A 2025-05-07; B RlfRde®) H . 2025-06-23

B o R . B I H AR AR AL G i it 0k
Jr X, HRR I R ARk B gl B i R TR
B R T T R KT B R AL T R
DA A8 P e (50 4 TR ) 25 i 225 R XA 1 G s
WeARRAES

A58 1 3 08y 22 A U 4o 08 A D AL D, AN AT
B Tl A Ve 2 A Tk 3 52 R R SR T B DE 2 B
B TR MGG T IR HOR K RIE L T 3ha&
TR A AR ZE AL IR D E I R A K
PR B IE YL B ) A 4 22 i e T U o T v R
Yy BRI TS Y A R s R T . H AT A R A
¥ sh S DEF AR N FFESR B4 1) A Al

FATE . 2024 4R T EARRMHE R H (350222024QY014)
B—AVEF A B L (1992-) , 5B AR ESE A, TARIW, 8- 98 A2, AR ST 5 10 N I 5 0 T &« BiAEH .

FE-mail : chenby(@suntar. com

GURARSC: WRAASC. AR B A0 A5, g e MR 4 R L B 1 S 05 e ok W o L) . B2 5 4R . 2025, 45(6)

148-154.

Citation: Chen BY, Li G X, Zeng D Q. et al. Study on soybean protein concentration using disk ceramic membrane and
membrane cleaning[ J ]. Membrane Science and Technology(Chinese) ,2025,45(6) : 148-154.



556 30

WA LA« A T M e 4 R 2 A T W e T I 149 -

s ORHIN 1 R S I A A A A
Bl 85 PR A IR Bl 5 2 [ e 5% (58] 2 A
S [ S B TEAP te 7 =  i Z A0 le hy  2
g 169 7™ ity S B ) — ol

AHIRFE R A 3B R 5 A e X g e M A7 X
RAPE 73 Nt SR AT R TP NIG R -4 = W D K )
P 10 Bl P R R A M AR OCR » DI A W T i 114
BATSRONIEVETT ¥ » Tl A $ I HoAR 2
fif.

1 Sy

L1 #5iH

BRI RS CM19/35/250,100 nm) /iy =
ISR DA R F A

B B 8 (15 152X 4, 5,100 nm/50 nm)

A IR ERE JE T DA RR AR A .

520 (Bt Ht 43850 R 0 2R 1 S0 R : B 0. 6 kg
St TR e EEN (A EERARA
"D, B U ALK T 12 L gk, 55 4)
30 minld b, 003 . RE 40 85 8 R B
2Rt PRI A 3 B K SE L2 H15 . 455 GB/T
20371 — 2016 £ & in T FHAE Y 26 1 bR
1.2 R ES5EE

& AP B RS 36 1 £ (B SPPM-C- 10, i1
FHO. 104 m”) R =l % B 52 95 1 48 (B9 MFM -
C—10, AL 0. 108 m?) il =ik AL JE 1)
AHBRAE EH . B R (S NDJ - 99, #5 4
AR (R AR A A, A, LG —fa Rl
ACESATBR S Wl o Bl 8 Bt ok 8 A B R an 1l 1 o
7No

() BAPE BRI (b) B B B I (o BAPRE BRI (D BRI S
Bl 1 bR e D S B B e

Fig. 1 Ceramic membrane systems and filtration process
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Fig. 2 Flux (a) and viscosity (b) of different ceramic membranes
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Table 2 Concentration performance under different pore sizes
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transmembrane pressures
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Study on soybean protein concentration using disk ceramic

membrane and membrane cleaning

CHEN Boyi, LI Guixiang , ZENG Dongqing » YAO Meng , HONG Yubin
(Suntar Membrane Technology (Xiamen) Co. , Ltd. , Xiamen 361022, China)

Abstract: A critical challenge of conventional membrane technologies in concentrating soybean protein
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solutions is their low concentration factors, which fail to meet the required feed concentration for
subsequent drying and result in high energy costs. This study employed the disk ceramic membrane to
concentrate soybean protein, and compared it with the tubular ceramic membrane. Operating parameters
(pore sizes, transmembrane pressures, and rotation speeds) of the disk ceramic membrane and flux
recovery performance using different cleaning methods were investigated. Results showed that the tubular
ceramic membrane concentrated soybean protein solutions by about 2 times, while the disk ceramic
membrane achieved approximately 4 times concentration. The maximum solid content of the concentrated
solutions from the tubular ceramic membrane was 9. 4%. In comparison, the disk ceramic membrane
reached 19. 2%. The concentrated solutions of the disk ceramic membrane met feed requirements of
subsequent drying. It maintained higher permeation flux and concentration efficiency under optimized
conditions (100 nm pore size, 0. 2 MPa transmembrane pressure, and =>300 r/min rotation speed).
Membrane fouling, caused by the coexistence of saccharides and proteins, was mostly removed through
integrated physical and chemical cleaning methods. The formation of melanoidins in the final stage of the
Maillard reaction was inhibited by shortening the time and lowering the temperature during alkaline
cleaning. The water flux of the disk ceramic membrane was successfully recovered. This study offers a
green and highly efficient approach with high concentration factors for non-Newtonian fluids in fields, such
as food, beverages, pharmaceuticals, enzymes, fermentation and plant extracts. It also provides cleaning
guidance for membrane fouling caused by the coexistence of saccharides and proteins.

Key words: disk ceramic membrane; soybean protein; non-Newtonian fluid; membrane fouling; Maillard

reaction
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module structure and membrane material also had a significant impact on AGMD performance, with the
best performance when using a hydrophobic membranes with 1 mm gap width and 0. 45 ym pore size.
During the LILMC deep concentration treatment process, the performance of AGMD was stable, and its
rejection rate of all pollutants except ammonia nitrogen reached more than 99%, and there was no
significant membrane contamination and membrane wetting when the concentration factor was 5. It can be
seen that AGMD technology can be applied in the field of LLMC deep concentration treatment.

Key words: landfill leachate; air gap membrane distillation; deep concentration; permeate flux; concentra-

tion factor
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