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Resear ch progress of or ganic per mselective pervapor ation membranes

ZHOU Zhihui, ZHAO Yao", WU Hongdan
( College of Resources and Environmental Engineering, Wuhan University of Science and Technology, Wuhan 430080,
Hubei, China )

Abstract: In recent years, membrane separation technology has been widely used in the separation and
recovery of organic compounds. Pervaporation can effectively separate azeotropic/near-azeotropic mixture,
isomers, temperature-sensitive compounds and shows great application potential in the field of organic
compounds recovery due to the advantages of low cost, mild conditions, simple equipment, and zero
pollution. With focus on organic permselective pervaporation, influence of material characteristics on membrane
structure and property was firstly analyzed followed by review on effects of preparation conditions and
surface modifications on membrane performance, especially the performance in organic compounds
recovery. At the end, existing problems in pervaporation technology were summarized and future research
directions were prospected. It was recommended that future research of organic permselective pervaporation,
with the help of new calculation tools, should focus on the improvements in material selection, preparation
and modification processes.
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Fig. 1 Schematic diagram of pervaporation process
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Fig. 2 Flow chart of secondary hydrothermal synthesis
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Fig. 3 Flow chart of PDMS polymer film prepared by solution
casting
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Fig. 4 Flow chart of PAN coating preparation

VTR J2 3 T AR i S PR 75 SR S 65 38 1Y TR 2 6
RERIVRZ WAL, BEE 2B, 4y B SOR
D1 I i ] i Pl N I BN R I AL M =Y B RS
AW, GRSEEMEINRES, M2
B2 RWREEH, M EaBsack, ik REaT
Wl N T 5%, SR AR RO Bk s e iEm A
LB AR Y 3 20 T 22—

24 REREGE

ST BR A v 3k T T AR v ) AT
A EAAE R A & R AR, TELFLZ
IR LN — 2R EUEZ . BTSRRI F A
HORMZ, RNAER A &A, I E R4
YEAREE, ISR G B2 E P R Bt 4t
2T AR e R HLA A 38 0 IC 2R B0 R I LA
JEI B A IE B 8 B L 3R A EE AR ) 2 T B0
JE. B S AR mBAEH&EBERARRRE, &
I R A VE & B BRI A AR . BREGE . X
PR T RE A 5 (TR v I R R b
%, B BEAIE A R A AR, B E APk
SR e IR E B E AR

KA wvep ARSI
Bl 2
——s 0 s
Hom
- KHAR  RERERE  AHR

K5 FUim Rk h &5 E IR AR R R
Fig. 5 Flow chart of pervaporation membrane prepared by
interfacial polymerization
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Table 1  Application of pervaporation separation of organic matter/water system
[UIES IFEIR R Tk 5% HLE/°C i/ [g/(m®-h)] Iy R 22 3CHk
Silicalite-1 EtOH/H,0 10 50 3000 92 (8]
Silicalite-1 EtOH/H,0 5 60 1520 3.14 [9]
Silicalite-1 EtOH/H,0 5 60 3010 2.35 [9]
PDVB/PDMS EtOH/H,0 6 70 800 9 [19]
Silicalite-1/PDMS EtOH/H,0 5 50 5520 155 [21]
COF-LZU1/PDMS n-butanol“/H,0 3.6 64 2694 38.7 [30]
ZIF-8/PDMS EtOH/H,0 5 40 1778 12.1 [32]
PDMS-PTFPMS EtOH/H,0 5 60 1348 10.1 [35]
NaCl/PDMS EtOH/H,0 5 30 13 11 [42]
Al,Os/PDMS EtOH/H,0 5 30 10 10 [42]
PVDF/PDMS EtOH/H,0 5 30 30 8 [42]
CTF"/PDMS n-butanol/H,0 4 60 2816 62.8 [43]
COF-300°/PDMS RS /H,0 1 80 2136 39.6 [44]
Z,)#3/PDMS BERE/H,O 3 65 737.6 49.1 [45]
L IF%E/PEBA SEHNA/H,0 0.005 25 3.47 721 [45]
PMMA®/PVC IR /H,0 5.6 30 502 28 [46]
SiO,/PDMS/PVDF W 22/H,0 — 50 6.59 2.55 [47]
ZIF-67/PEBA EAc”/H,0 6 60 2299 122 (48]
ZSM-5/PEBA EAc/H,0 6 50 1895 108.52 [49]

DCTF: —F I =HEHESEF R . @COF-300: —Fhibfr & @A PUHEZEH B, OPMMA : RH LN IHIR . @n-butanol: 1E

T, @EAc: ZRZHR. —CFEIEE .

OB —Fh e w WAL Tk, Tz Tk
=230 I | AN =3 ol 2 =N o7 Y AN | 2 e
SR R A B AR R AT . B A
VAR Al BB B A AT B B IR B K
B B AR e FE 2B moh i 2w, i s A
LB B PR AL B A L K B B VR AL Rk . TE Y
fit, UENO 250U [l Silicalite-1 47 X 5 2 43 5k
N 10%H) LEEER T B IBRAAD B, BTG B
1 i 3 A 91%, o B R EGK 92,

IE T By — R S A fL TR, 3558 A AR B
Ay . W FEEG . AR, It
AN, IE T EEA S — i EL Vs g 4 B A kR . LEE
AU A = BHEZR (CTF) MRS PDMS Hil 4
2 T FE AR B 1 T R i, oK I hE A BN 4%

FIIE T BSR4 2 1 T B 50l 72.3%, 7
B RBGL 62.8. CTF MR IIAA R LR T PDMS
FAILBR R BE AT IE T A A e i v

BT & — Pl G €035 W R A, nT FVER HLA
B OB, AT AR Tl A A Al . i TR
FEFUKTE 97.5 CETE & KBET BN 65%M 3t
WYy, EHALS )y Bk OB RS S R e . LT 25150
CAEFEEYE PDMS X i 80 3% BRI /K I T
HATB BRI, B RETIA 49.1, AR
B 7K R J b B 0 R 3 4 R T PDMIS IR AY
T 5 ok e R X A S ) 25 8 e

LR TR — M EZENA VLT RER, 2
EE AR EVER . Tl 44808, K& & EAc
W T LI S 3B ok A WL 8 B TR AR B AT 43 5 T
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