View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

FR IS 10384 KT R
%#¥5. 20620061152035 UDC

B AR

£ % M X

B8 s O EE—7K L3 S1E R LR 7K

Pervaporation Dehydration of Ethyl Acetate—Ethanol-Water
Azeotrope

K & e

FEFHIFE L xR AT
+ b g Ao F A
LI H H: 2009 55 A
1L EFFE R . 2009 5 5 A
FALZ T B 0 2009 F A

HRI P
oo A

2009 &5 H


https://core.ac.uk/display/41410011?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BXEFEFAILIREEE A

AN EAZ AR SCEANAE FINE T RS SE IR TSR . AN
TER BT 2 A NS O R R RCR, A7 3 LI 4
J3 sCHTRAAR B, IFAF SR AEE AT (TR A 2 ARR B E (XA T) Do

LA L VAT W YU () ST
R, SR ( YR (4 & e sk R = 1 B, A
( ) S = e e (THAE LLEAE 5 YT SRS RS A 11 51

SR E AR, ARATIIUS N, Al AAERR . )



BIRFFAIRCEAERE A A

ANF R ZTTRZFARA (e N RS E 22 7 501 8 AT 92 k) 45
BT R BRI 24 7 18 30, JF ) F2 3 1 T el i e A IS AE 224 18 S (L
FEACT R LT R), PR VF 2 18 SCHE N B 1) K27 T R S Al P
1IN NI =9 TR PN 2 2 VAT AN 5 B SN T o 22 VAo
FRPAT B E A TR B, W SO0 SCIIAR BRI 4t R, SR BN
I Ny E e LN DA

N2 VA

( VLR RS OR 23 A 45 W A8 PR B e 3L, T gk
A BfE%, fe)aiE M Bk

( 2 AR, W IR

(B AE LA AR AR 5 AT NS EAHR 25 . AR 2407 10 SN 4
BRSO 2 O I MR S0, REE T TR RS 2 A 23 9 2 I
PRSI N NIRRT ARG, BRAH A TP #7183,
P36 EIR IR )

ER

Bl PNEEAE



wm B

LR LR E T T A, EAERR AR 10 L1 SBEAL b & SIERUK,
X = H SR CE = oo . R AR T SR TR S AT 2, IR
FEEAR, BeFER, BAE R . BEAAER MBI o R, L 2. ok
RiEh AR, P 2R otss Bim, HAAT R rEmrtae,
AR SR SR KM BT L8 L6 LK = a3 MK, 43 5l LABH & 1 B3R & 4 52
EHE(CS)FIE R TR G YR LIGRE(PVA) R IS R, S8 e AT ek, i siiE iR
I R 2080806 1% (FT-IR) ,  X— 4 Ze AT 4 (XRD), 41 4 i 52 (ESEM) ,  #4 L 7) #r
(TG-DTG), Hefulffi /3 ar, 2 LRI S T BOG IR A AL 27 S5 M AT RAE, RGHEILIE
RV IR A BL A vt fe

T B SR K, R SRR 1) S KM R SR LA g e i (PVP)EAT LR,
ESEM JERZ5 KB PVP 5 CS. PVA HIRAUR RIF. sLiGR, B PVP & if
s BRIOSEK YRR B, WIKEE RN, BiEE s E . MubRNR Y 25 CRY,
CS/PVP2s/G A 33 I A5 25 K 143 530k 1033 g@om >h' il 289; PVA2.5/PVP1.5/GAl
i 1) 3 R 40 85 TR 40 A 713 g@em 2! R 372

AT HEEIE R, R R (GA)ATACEE, IR I T AR 3 . SR,
GA AZHEREA MM B v i, S s R 2y B R M ERNELEE ) 25 CHRE,
CS/PVP,o/GAg 47 BRI 4N 85 K 740900 521 gm >k f1 1220; PVA3/PVP1/GA1.2
IR [ F R 40 5 IR 7 A 493 g@em >h ! AT 812,

ASLEWEFE T RN 0 B @ VAL PERE R, &5 R0, BEAG i B T, LR
WK EESEOR, BEm g, BTN SUEERREE R 45 CHE, CS/PVP1s/GAg 33
PR3 RS B A 740 0K 1297 gem 2h ! R 4815 PVA3/PVPI/GAT M (i3 51 43 25 K]
T3k 801 gm > 1 292, CS B IN A1 IR R il L HOMSh , v RE S s v 4
o SZAHLL, PVA JEARIL TR AITE . SIS, PVA B CS 8 BAT IR 4F
(Fior B ERe, T H AR

KT LRONE: BB Bk



Abstract

Ethyl acetate is an important industrial solvent and can be produced via direct
etherification. The resultant crude product containing ethanol and water will form ternary
azeotropes. Azeotropic distillation and extractive distillation have been used for the
purification of ethyl acetate; however, both of the two processes are suffering from high
capital and operating costs because entrainers are required. Pervaporation is an energy
efficient process for the separation of organic mixtures, and it is especially attractive for the
separation of azeotropic and close-boiling point mixtures. In this thesis, hydrophilic
membrane materials were used for the dehydration of ethyl acetate/ethanol/water azeotrope
by pervaporation. Chitosan (CS), a kind of cationic polymer, and polyvinyl alcohol (PVA), a
kind of nonionic polymer, were selected as the main membrane materials. Both of them were
modified to prepare pervaporation membranes. The membranes were characterized by FT-IR,
XRD, ESEM, TG-DTG, and contact angle and density measurements. Sorption-desorption,
diffusion and pervaporation were also carried out to characterize their performance.

Polyvinyl pyrrolidone (PVP), an idea hydrophilic membrane material, was used to
enhance the hydrophilicity of the membranes. ESEM tests showed that PVP had good
compatibility with both CS and PVA. Experimental results indicated that the hydrophilicity of
the membranes was enhanced, the swelling degree and permeation flux increased. The
CS/PVP25/GA0.33 membrane has a good permeation flux of 1033 g:m >h ' and separation
factor of 289 at 25°C; the PVA2.5/PVP1.5/GA1 membrane has a good permeation flux of 713
g-m ~h ' and separation factor of 372 at 25°C.

In order to improve the stability of the membranes, glutaraldehyde (GA) was used as a
cross-linking agent, and the membranes were annealed after preparation. Experimental
observation showed that the cross-linking can effectively restrain the excess swelling, and as
a result, the separation factors increased. The CS/PVP10/GA0.47 membrane exhibits a good
separation factor of 1220 and permeation flux of 521 g-m >h'; and the PVA3/PVP1/GA1.2

membrane exhibits a good separation factor of 812 and permeation flux of 493 g-m >h ™.



The influence of feed temperature was also studied. Experimental observations indicated
that with increasing temperature, the swelling of the membranes and the permeation flux
increased, whereas the separation factor decreased at the same time. The CS/PVP15/GA0.33
membrane exhibits a good permeation flux of 1297 g-m >h ™' and a separation factor of 481,
respectively. And the PVA3/PVP1/GA1 membrane exhibits a good permeation flux of 801
g-m >h' and a separation factor of 292, respectively. After immersing in the azeotrope for a
long time at an elevated temperature, the CS membranes may be solvated. The PVA
membranes exhibit a better stability than the CS membranes. In a word, the modified CS and

PVA membranes exhibited good separation performance with low cost.
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