A E
2024 4

56 4]
12 A

BB % 5 # A
MEMBRANE SCIENCE AND TECHNOLOGY

ok w280 B A RAL RIS B 58 0 e

Sk, FEG. APk AR

(R Tl RS AR T 2B [ SR P B TREEAR B ST 0
FHEME : TR E RS0, f At 211816)

FE . BRALAE I LA RS0 W B AR L B R AR T R B KA R 6 R Ak R K
I T @A AR, AR R RSN RR AR T MRy B4, L¥hh R E
IR K B AE. AR E RIS R AR G E Ry BRI RG ELRB. AL
R RIL T AR KSR S B AR AR AR ER ARG KRR 5 ERT
BRACEE AR 45 M Fo kB M IR 32 6 77 ik A ROmE B ST R o B M AR 69 R vl e R & B 4
B AR F o 3T B AR I 09 AR R AR ] B A i MR R BAT TR A b K o B #9 A Al e

Vol. 44 No. 6
Dec. 2024

JEM A 2k B R RBERAF,

KR AL ; WKy B MEMIRAE; A@EER

hESES: TQ028.8  XEMRER: A

XEHE . 1007-8924(2024)06-0145-13

doi: 10. 16159/]. cnki. issn1007-8924. 2024. 06. 017

AR Az 850 T U R 3 5 T
A R Y Bt 2 A 1 5 i PR K AR i
K ELHEHERCE AR R - R 23 3 BB R A 3E
TRIR B o I 230 A 28 PR TG S g AR 5 v 7K v
TH RS RN AR S 1T LIS 55 3 2 7K 43 T
THIZR 5 YH A 7K L A3 EBORY vk P K LAY 5 ik P K R
VAR B K a1 1 Ca) TR, A5 58 1Y Ak R R
CUNEE 3 TR S BRBEE (W R TR 7L 46 R 48
A O SIS K R I A A O 1 A R R
2 K FLIR R FLAL 0 i R — e L4k 1)L
oK Z (8] I H LA —Fpde e i AR S A AE e L 38
T AR GE A BB A SR R R .

R M, 7E 7K A 90 AL 3 K FL (Oil-in-Water)
o, FLAL AR Y S b o Tk B —E

Wk B A . 2024-06-14; &R R E) H . 2024-08-28

PR v B 1 () Fros. I 2 4L 4 8 i
RF i A FIBE A )T R T 2 AL H e i F LA il
TR 1Co) 1, SEm R FL 1 43 1. R, 76—
TE BT 26 S ik 23 K AR 7. I, i
HOEIREI AN W | P il PONE LS (BN E DORTHY ey &S
B CH EL HA AR MK FLIRA AR E P R EL)
{2 FhASARTR AR 23 B T iR A A2 BRI F . ANl 1
(D PR RSB K o 725 Y F 2R A, T WA
FUNEA N ABEFLL E Y BELE Y B Lk (R
LRGN S DN - ¢ 20 S RE U B g TS RS
S5 Hor R B REFL I 1 LA IO ) S 2 A
I P PR AT M AR DA T S O L. S S LA IR AR,
SE VR IR » IR A A BRI T T R Y
IR PR R UL R O 5 AL A 2

FEGTUH - S E S AR H (2022YFB3805002) 5 [ 58 F AR BL27 HE 4 T [ (22308150) 3 VLUK H 4F FE 4 1 H

(BK20220345)

S —AVEF A HARCL988-) 55 WU NN o o8 o 1 W50 A4+ 32 8 Ao Wl e S A 1) o) 4 A0 A5, T8 IRAE

# , E-mail: xingwh@njtech. edu. cn

BIFASC AR 2224, IR AR, 45, K o s R AL RE R A s R [T . Rl 54K . 2024, 44(6) . 145—157.
Citation; Gu Q L, LiJ Y, Zhong Z X,et al. Recent progress on SiC membranes for high-efficient oil-water separation[ J ].
Membrane Science and Technology(Chinese) ,2024,44(6) ;145—157.



. 146 - OB %5 R o5 44 %
VA i FLAk
, um 20 pm Aoum vis_ggn: p
i THIAH
:: R 7Lt
(b) —_—
(RGPS )
S e
© K i .
THKFLIR
A=y
A g
K
Re THKFLIR
Bl 1 (a) Sk i o 25 LR RE PRI ZK 20 B H AR 5 (b) /K LR TR it B s R
(o) FT RSt HL B K LB R 73 B /R B s (D K FL A REEL o 2 s = A
Fig. 1 (a) Classification of oily wastewater and corresponding oil-water separation techniques; (b) schematic illustration of

the formation process of oil-water emulsion; (c) oil-water emulsion membrane separation process based on

size sieving mechanism; (d) oil-water emulsion separation based on demulsification mechanism
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Fig. 3 Progress in silicon carbide membranes for oil-water emulsion separation
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Fig. 4 Key factors that influence the microstructure of silicon carbide membranes
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Table 1 Average pore size of silicon carbide membranes

prepared using silicon carbide particles with

various particle sizes
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Table 2 Sintering temperature, microstructure (i. e., porosity and average pore size), operating conditions
(i. e. , initial concentration, transmembrane pressure and cross-flow velocity) and oil-water separation

performance (i. e., stable flux and rejection) of SiC membranes

T N N T el B
/T 2/pm /% (mge LD MPa (mesh b /Y SCHR

SiC/SiOC 600~1 000 0.3~1.4 30~40 1 000 0.2 0 — 81~98  [57]
SiC HFs 1350 1.73 — — 0. 02 0.03 700 98. 75 [58]
SiC 1 660 — 32.1 — 0. 025 — 553. 8 91.5 [59]

i) Cembrane — 0.1 — 262 0.02 0 — 94. 8 [56]
SiC 1 600~1 900 0. 35 — 400 0. 008 - 150 99.7 [55]
Mullite—bonded 1 000 3.7 44.7 1657 0.18 0 25. 89 91 [60]
LPS 1700 0. 69 51 1 000 0.2 0. 04" 726 96. 5 [61]

RB SiC 1 000 0.4 46 500 0. 05 1.3 162 98. 5 [13]
Mullite- bonded 1 000 3~4 36~45 1657 — — — 89~92  [62]
Mullite—bonded 1 400 3.7~6.5 38~50 1557 - - - 89~93  [63]
HFs 1 500 0.71 — 200 0. 025 0.15 103.9 93.5 [20]

SiC 1 300 2.25 o1 1581 0. 24 - 3 77~86  [11]
2-layer SiC =>1 800 0.269~0. 282 - 4 800 0. 15 0.5 - 93.8 [10]
2-layer SiC >1 800 0.269~0. 282 — 275 0. 064 2 67 97 [19]
SiC UF — 0. 04 - — 0. 09 0.5 - =>96 [64]
®H LiqTech — 0. 04 — — — 2 =200 — [65]
78 Saint-Gobain — 0.25 — — 0.1 - =400 — [66]
i CoMeTas 2 400 0.1 — 7.564~9. 568 0.2 0 — 87~90  [67]
LPS 1 000 2.1~3.5 35~42 200~1 000 0.02 0 123 89.1~94. 3 [32]
SiC(NaA-r) 1 000 0.4 48 500 0. 05 1.3 162 98.5 [16]
SiC(NaA-r) 1 000 0.4 48 100 0. 05 1.3 600 92 [16]
SiC(NaA-r) 1 000 0. 53 48 500 0. 05 0.5 163 95. 6 [16]
SiC(NaA-r) 1 000 0. 53 48 100 0. 05 0.5 490 90. 6 [16]
SIC(WG+ZrO:) 1 000 0.75 40 500 0. 05 0.5 60 95. 8 [14]
SIC(WG+ZrO,) 1 000 0.75 40 500 0.02 0.5 46 98. 4 [14]
SIC(WG+ZrO:) 600 0. 58 47 500 0. 05 0.5 171 85.1 [14]
SIC(WG+ZrO:) 600 0. 58 47 500 0. 02 0.5 125 88.9 [14]
SiC (co-sintering) 600 0.25 — 500 0.05 0.5 35 99.1 [18]
SiC (co- sintering) 600 0. 25 — 500 0.02 0.5 47 98.9 [18]

“a" PR BRALAE R AT (22 AR FREGH b7 45 i g A 5l 23 8 (Dead-end filtration) . — " ARME * « " HFE.
TRRIGTE. 2B BB 1 B AL RERR I T o K B — I A T R A e B 1) FL 45 A4 A i

BT A SR R AT DABRSE S e UE ARAL IR R A T T B R L O A ) SR 5 B Bk A
A G BRI RS P WL BT SE 3 AW Be. Wi RERHHKFLIR B > B PEREIEA T 1 oA, BRI
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membranes for water filtration applications[ J]. Ceram 251.

Recent progress on SiC membranes for high-efficient oil-water separation

GUQilin, LI Junyou, ZHONG Zhaoxiang » XING Weihong

(National Engineering Research Center for Special Separation Membrane, State Key Laboratory
of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China)

Abstract;: Owing to the excellent chemical corrosion resistance, high temperature stability, surface
hydrophilicity and unique surface charge, silicon carbide (SiC) membranes show great potential in oily
wastewater treatment. The microstructure of SiC membranes not only determine the separation efficiency but
also closely correlate to the surface wettability. Therefore, manipulating the microstructure of SiC membranes
by regulating the preparation processing parameters would be an effective pathway to further improve the
separation efficiency in oily wastewater. In this review, the recent progress on SiC membranes for oil-in-water
(O/W) emulsion separation is briefed. Then, the methods and pathways to tune the microstructure and
surface characteristics of SiC membranes are summarized, accompanying with the potential impact on the
separation efficiency of O/W emulsion. Finally, the perspectives of SiC membranes for O/W emulsion
separation, especially the pathways to the microstructure regulation and low-coat fabrication are provided,
aiming at the cost-efficient, high-efficiency and green fabrication.

Key words: SiC membranes; oil-in-water emulsion separation; microstructure regulation; surface wettabili-
ty
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structure of MOF glass materials make them excellent membrane materials for the preparation of defect-
free molecular sieving membranes. This paper summarizes the melting mechanism of MOF materials,
examines various types of MOF glass materials with different structures and properties. Further, this
article reviews recent research progress in the design and development of MOF glass membranes for gas
separation,

Key words: metal-organic framework; amorphous; adsorption; MOF glass membrane; gas separation
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