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Abstract

Acetic acid is an important chemical raw material, which can be widely used in medicine, dyes, pesti-
cides, synthetic fiber and other industries. At present, China is the largest producer of acetic acid in the
world, but there is by-product water formation in the process of acetic acid production, so acetic acid
dehydration is an indispensable link in its production process. Compared with the traditional distilla-
tion technology, membrane pervaporation dehydration has the advantages of high efficiency, simple
operation and low energy consumption, so it has a broad application prospect in acetic acid dehydra-
tion. This paper summarizes the research progress of acetic acid dehydration pervaporation mem-
branes in recent years, and mainly analyzes the existing acetic acid pervaporation membranes from the
aspects of membrane materials and separation performance. Finally, the development prospect of
acetic acid dehydration membrane is prospected.
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1. 3l

LT AR B RE R T e —, FEPTAPEER OISR MR PR, U5
JRAE o, B BT Jekh. K2, SRRETUESEAT L[], (H2 LA IR bR H AR K
e B, ZRBAKRAE S IEA S ETZ. BT, Tk b FERREEE. W%k,
RIESETT L CBRAUK 73 15[2] [3]. AE H1 T LR K A4 54 F 58, SR ATRS TS5 T 2 256 IROAS v
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Aok, Rz, WK S SEURM B i AEBIE R, A5 B ERE SR TR A T
INRAWIREAE K P R A TR I I 2 e S MO 1) g ) 6 A O S AR e 11 LR I K
[8] [9]. B4, JEIRFEmKME(PBI) [10]. 5R-4 HAE-1 Jodfs(TPX) [11] [12]+ 2R (2,6- — H 5-1,4- K EH LW (PPO)
[13] [L4155 AR FH T 1) 2% 2 BRIB B VR A K JEE

T Ak, SR A I (SPEKC) EL A I R A 7P B ROM LI I e & g e P, Chen S8 A[15]4#4 3L 5 PVA
RERTBBRACRIK, RO IK RS SPEKC 2 & B i PR, M 66 f A E M T+
fE50°C, HERHE T ZHE N 90wt , i fr)JE A4y B K 143 34 0.492 kg-m >-h ™' 1 59.8. Lee %5 A\[16]
KBS AZHE PVA JB, SbRRE A 28RN 90wtol), BB IEIEE N 0.029 kg-m>h™, HERETHN
420. Fifif, A AT DK S AT SR (GO) 9K F TN B PVA JE 5 h 8 i (A 720& i@ . SE30 R B, 24 PVA
Hii5 2 8 W% R A SR IGANK I, ISR LR K R 2 B B RS B R AR E [17]. RERKZH
SRR GRS LR WK R E RSB MEN, (X R B A fe e m . IRk, BRI
(PPSU)A B A R 4F i AL A Ae e PRI A ) i2 G . 2011 4F Jullok %5 A\ K PPSU R F T Z IR it
Ky EIETER R M SRR TS R R AL 5 AR e

B R AR R S BRI, R ZHH T SRR MK A LR A2 TE o 2 eF 4 i Bk PR,
M3 = (5iE @ R . Zhou %5 A [18]LA Matrimid H 28 £F 45 N34k, @ fE & B bl &% — 28K
SEETHT CBREK. SE8RBL, 75 1015°C, HERNET A& RN 20wt%lh], ZIEE%E 8 E A
1.9 kg-m2ht, HBEETLN 95, AR, AT AR okt DR 5 i o Bt R
T LA TR B B LIRAUKI PV YERE.

Table 1. Comparison of PV performance of polymeric membranes for separation acetic/acid mixtures
#* 1. BAVERESBIBMACESYIN PV HEEELE

JiE LIRITKIR A ) (Wt%) T(C) HAE/ (kg-m2-h-h HERF o BHELW
PVA/SA 90-10 33 0.049 215 [19]
PVAJ/SPECK 90-10 50 0.492 59.3 [15]
90-10 50 0.248 103
SPEK-C [20]
90-10 20 0.079 153.13
PVA/MA 90-10 40 0.048 670 [21]
PVA/AN 90-10 30 0.090 14.60 [22]
PVA/PAA 80-20 40 0.040 75.8
PVA/PAA/0.75MAg 80-20 40 0.140 27 23]
PVC 50-50 40 6.000 45 [24]
SPBI 90-10 22 0.098 24,000 [25]
PPSU 90-10 80 0.480 12 [21]
99.5-0.5 30 1.709 408.91
PANMA [1]
915-8.5 30 4.375 35.98
2.2. FTHER

TR — Rt B2 Wi SRR, JEH DO UGRE « e i e s 2 R e P Rl 44
RAEAFTEHUBAE T 2 (L 26 A AT 3 TR S R S WINR . 25 18 B LB 1B AR JE R 2 7K P AT i
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FRPEI LR, b IR 5 2 X — PR I ARR LI . FE R IR A, ZSM-5 b A I [26] [27] A B4
FIEE[28] [29]. Y AL A E[30TA1 MOR A4 i [31] [32]45 EL &4l v F T WA AIB B R ALK it i FE v o

1 2 B[SO FH[AIO VY T A4 AH L% B2 1M T2 BRI AL sl B RERR Eh AT RE, HLE G350, RN FLiE
SEF B RT3 10 SRR LU (SARY) [33] 385, B A BRI 20 25 M BE R AS B PEAR KL FHGRT SAR.
MR A1 7 F 0 ) SAR MH, WA 4 Tl 43 v =28: 1) SAR H 1.0~1.5 1I{ik SAR fi; 2) SARE N
2.0~5.0 14 SAR £ /i, 3) SAR KT 5.0 fI7E SAR b A . i SAR A7 5, 4 NaA F1 NaY &35k
PERIA NI K, (BIERRPEN T Al JE T 5 A NaA HEZL 285, S 2135y B PEREFER . SR,
1 SAR HIESEKIEZE, AT ZRROKIER 5. B, a8 SAR Wb 7 (5 F0 88 e 5 7k Mk 14 =) s A7
BAEMR R ERVERE, 2l QIRIBIETRA K B MR

TES R A E S, ZSM-5 J8F M @B A &, HE248 SAR TE 2.5 £57 KHITuFE Al i, 2
VR R R A SRR VRO R 1, A LAE ZRRIBIB ALK R BRI R FERT . WEAAR, BEE 770
FIFLARIE, BRSPS, TR K. IRk, Zifeft SiAL EL ISR FasE 1) ZSM-5 i, Li %%
[3417E ALOs & A2 I K AT Bh 25 Sk ) 4% 1 SI/AL = 11.9 () ZSM-5 WA s, Sl B ik vi] DAk 45k
MFR B i Si JEF i AR RO 50, TR i K RS . (BRI I, b P )
FARKFEE L2 PRI SV A 2 B R e [ PR SR o Ak, AL TP 20 A7 250 B8 () AW 485
FF= A 500 . Zara %5 A [35]i L Vi 5 ZSM-5 JIE 2 [R1ER 1) 2 18] 20 A5 M i) 4% i PR RE R 1 SRR /KIS . 1%
ZSM-5 JEAE RS 55 i IRV B Va9 /K 123 8 B N 2.67~1.10 kg-m2-h™Y, H EH BIFHIFa e Rk
faEtE. i, Chen % \[36]4RIE T i f AT 1A HLIC BB EE L H 4 & 45 ZSM-5 i, 1%t 70 4o 1)
B ZSM-5 JRTE 75°C, 90Wt% ZFRIE A, 518 BB EN 0.98 kg-m2ht, BTN 3200, Xt
— UL T A A TR ZSM-5 R R I BRAR T It o AFUR MR MR SO L i T AR
F ARG R BEAT TR .

HAB/NMLUER T B CHA B0 Fom i Kt am, HimrE B, & ZBRBK Pk gE
SRR Cui ZE[371 LKA LRI T T Wb I, 76 75°C, #EELRF 2R & BN 50wt %
T, RS B A K BIFRIFRaEYE . Gu [38]52Mb S E 1 4% SAR ) CHA Bl ik 7 ikt ] T
ZIRIEK o % CHA BB B m I e Fa e MR S AR IO RERR Ll , 108 il 4 T 68 toho A o A U e /K P v
TEEEATIFHIRIRT] . Yamanaka S5 [39] DA HE = FH 4L FH ES T (BTMA+) A T M5, K FH 20 0 () 4k
7 aALO; Hifk L4435 CHA By . 78 75°C. HERNR T 2.1 9 5OWt%I , 955 il & 17 55
K743 19 7.80 kg-m2-h™ AT 2480, I JU4E, #i/K MFI B3k 47 RSB 1AL 0 BRI TR IR EE A B B
A RKEE[40] [41] [42] [43]. MSCERA AT LS 2EHE H, &R0 28 R A T U TR BRI 1 Vi P A 1R KA i 7K
R T 32 2 FUH T TEHUE S B LR AK I PV PERE.

Table 2. Comparison of PV performance of inorganic membranes for separation acetic/acid mixtures

2. RHEDBECRFMACREYIN PV MEBEELE

i LTRIKIR A (Wtve) T(C) A&/ (kg-m2-h-71) SHEFEF o =PI
ZSM-5 50-50 70 0.785 381 [34]
ZSM-5 90-10 0.25 165
ZSM-5 75-25 0.85 230
ZSM-5 50-50 75 2.21 200 [44]
ZSM-5 30-70 2.60 115
ZSM-5 15-85 3.40 125
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Continued
CHA 50-50 75 8.00 2500 [39]
MOR 90-10 75 0.97 1200 [45]
Zeolite T 50-50 75 0.90 520 [37]
Silicalite-1 98-2 80 0.45 0 [46]
Silica 50-50 90 5400 125 [47]
Silica 90-10 25 0.016 324 [48]

AFFSERIEE T B SR RHAL A S Y B BAT AR L s o b1 SR G WIS e 5t By
I B EAE IS EEEMN R FE, EBE Ry AL R SV s i is . HiE,
TEMURBAEDS J 8 A2 BB P FX) 7 w2 s ) B0 B DAE S PO A R 1R [49] - 3 3 B T A WL S5 LR 7318
RRAN KR B I LR i LE

Table 3. Comparison of advantages and disadvantages between organic membrane and inorganic membrane for separation
of acetic acid

7 3. BIESZIRS B BB S LA

B Wit o B
TR . R, BRI, ‘ .
AL Y T MG FIOEEL s R,

HRAF 1R B ) 2 B AR B

GRELY. SRR AR Bk
L &JE. W%, AAEE. WA FasE MEUr . WUMGREE R, MathR. MR AR & il
(ZSM-5. A B, Y #F1 MOR). MOFs % ToiE Kk HIFEE A
3. ik R FREE

312 i ARSI PR P F) R N SR A5 e (R 70 B P B S LR MK ) 2 2Bk o AESEBR I Tk LRI, A
BUEAEEIE R . 708 R 7 RIS 8 PR 55 7 T AR AE AR 2 BU R o AU A BEAEBR TR 261 T A BRI A J
73, AHILRIR A G e BL R A v A ) FELAS 1 ok A BAE Tk A IR . BRI, R FE R A EL LAk
RE R LF IR AEE, K HCAE b v ) B R R 22 5 T AT 1k

Gt R G VIR ENUEAE R A P A E VERUIR, AN AT LIRBUK. TFR, FEHRAR
N T REEER AR E AT N, D 3T T2 k. R, dlA AR, Bk BRI A Y
W B A5 R ARG 1 LRI K HRAE Tl K-P R o fEIXTT T, 28 SR ORI B s R SR e
FERE BT RA R B DAV R AT JEaER, BB B EORIE R E IS 7 BRI RN HEfE ,
NG R T E K ATREBH T — € RITTik,  FEARR A SRR A 2R
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