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Progress in membrane material for biofuel ethanol production using a double

pervaporation system
HAN Xiao-long , ZHAN Xia, WANG Lei, LI Ji-ding, YANG Ji-chu
(Membrane Technology & Engineering Research Center, Department of Chemical Engineering, Tsinghua University,
Beijing 100084, China)

Abstract: The structural characteristics of ethanol-selective membranes and water-selective membranes and their

pervaporation performance are summarized. The existing problems in current research is pointed out, and the development of

double pervaporation system is also brought forward .
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i3S, R T k¥ PDMS BEAY P AR, iF £ BF 55 & Xt
PDMS JEi#fT T REMBHEHR B LS HMER
B LR BE Y 3R B W AT B IR B AL R IR B
TR 2 W 45 5 . B3 SR P G Ath BB BB A 1 2R
¥ 5 PDMS ik Bt 3k B ok Bt % PDMS /9 # &&, 4n
Okamoto 1V B “ H A i-BEZK-BWE
FIR M (PDMS -PS -PHS) ik B S R W) A B 70 B8
BHEEEMTE/ KERNSE, £ 25CT 3k
RS EH 8% BT, KA BHET R 6.8, BBEEEX
4.5 kg/(m*+h)o FEXF PDMS 32 Bk B 4 75 11 , Ishihara
ST 3 7,0 - TR s R IR o SR TR B S AL SR W U
F 5% LR CBEEWRG , WELE PDMS R FHIBE
A EABHRFRENL 459, HBBEEH R
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Gonzalez — Velasco %[10] BT SY T BRAE & (4 X PTMSP
438 LR/ K PERR Y SE R, R 2 BERLR T & 4y B0
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1982 S PEE GFT AR R EF A iRl E . HiEHF
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OS2 BEIRCR B4 AL O, (H L 48 55 R, 3 B A4 L AR
B, e B H A S A 2 IR TE BB LA 1Y
—FPiRAE. AN Zhou P gk FIR IR MR MEE
A A (Mg, AL SisOy) A SR, R ARIRALF S
AHULTE S (LTCVD) 4 B BE A 2, K #E ] &
SEIKME ZSM-5 B A B, 7E 30°C R 2 BE R B 4 K
Mo B 100% EE A B, BEEEMN 1.0
kg/(m?*h)f&ZE 0.2 kg/(m?-h), %7k 0 8 & B
TR

[F B 5 B TARRE S XA 45+
TR BEST , 40 NaA FI NaY 2 Fh 3k 73 43 7 0% I . 1
B R AR IR I A, B KIERNE
SRR, BB ES M. T Ahna 25028 0 ) &
THERZEENREA KA NaA 1 NaY 2 Fhih A
Sy F OB, TEN A 7 R SR o, 2 bk A Y M AR
FaE , NaA BT RE T I — 26, 7F 25°C #E R ORL B BE /R
R 60% T, K/ ZEER) 43 B B F R ik 77 000,
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B/ THRAGMEEKERB MR EEE
¥ THLA B R B A HLE R & R A B
Huang %21 8 % 22 T R Al 6 B o 1 3 7 3 PVA
Xt FL K M RE Y R, 2 B LA T B 4R 20% AR
R4 PVA A TE, RILRR Silicalite 41, 5 2 HAth
MR E G BE RS T4 PVAENER; o E
B FB NaY 4h, AR A A B RE A A TR
PVA A 43 8BS T-o Huang AN, E R HEIH Y
ARG BEHEREFEESHA S TROILE SRS
F IR RIK /B K B 26 S JLAR SR X 7 BB AN i
WRREBUK BRI BIFEE L, i Sun 20K 3-5H A
= H SR B M A HZSM-5 J A 78 75 B0 i
AT BBk, 75 80°C #E b R B R B 43 %N 90%
A, H B EFH 158.02 | E 3] 274.46, B BEE
H1 0.0542 kg/(m*-h) $#2 & ] 0.2785 kg/(m’+h), K
MR RHE FE B A HLE R X LSS 7 RE B
B)5) 4 I, R RV B - B IR 5 B T BB SE I TE AL B 1
ERENERS RS FRESHS S E, W0 Uagami
231 S P o JO — R e L 4 T B L B S IE R
iz . Tig (PVA-TEOS) B - TCHL 7 1k B , 5 &% b 410
il T PVA WAk, I B A B M B, 7 40°CH#F
BOBR R B SN 85% 6, A B H TR 893, 8
HEEEHN 0.004 kg/(cm®+h),
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75— 77 T 2 X RS54 5 PR AR OC R B B R L 3 SF R AT
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KIFRBRI . £H NN, B LT JLIT B AT IR
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R 56 5 B A A F 5 308 02 LA B 4 A e i
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A T B AR Y R
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