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B KA BOCTRANR S AN S AR 46 2R SR L2 2 25 (PVAIEC) £ <Al EC J4 SRS R D i RO
WAEHUEL. R HPLC 880 T &AL Ja PVA MR F VR BE S oK IR AL, JFBURG L. Srtisdiak. 20k
TR M HIEDIFL T EC 55 PVA MIRIAPEMBAFUETE. SLUR 45 RRW], W 2 I ARG A A E; PVA/EC

B SRR I AEA FL R 7> B YEREIL T EC B BUBAEY.

KR LHELYER: RAIGEE; WG W-TEARRASE: MR, S Ros @, Srmkng

HhESES: TQ028.8; 0657.7 XHERFRIRED: A

1 ®w &

R OIRRE(PVA) 7 T HA A I B S5 ), bk
JRSGE, SRAKPERR, by Jert s Rar, CH T
#oE KRR, Aal PVA KD S, HEEv
fift, ERNE Sy B R4 BN AT SR R . SCHR[3-5] 244
TR B BSR4 RN PVA Sk,
A AARBIERL, B, (H DL ZHE4F 4 25 (EC)X) PVA
ek, il PVAIEC A &R RERT DL s A o i vk
(HPLO)WISU &AL T 5 PVA M EHE RS AR oK W,
.

AT 9 o 5 T R R — [ A A AR 4% T
PVA/EC &bkl 0L S AR P E AN AR e 1k
1T THIIE. LL PVAIEC & A RME Ry ta i Hsiikl,
HPLC sEIHHERIE S ALl f5 PVA AR KM X
JLAPERE AR, SR, PVAIEC &4 1IsR/K
R E LAl PVA JEISAT BT BRAG, i KRR R e 1
FRBNEGE. AR TAE & MRS PVA SerEdeft T
HAEHE, §7KT PVA KRN AT,

2.1 LFE5RF

HPLC {%(VARIAN HPLC System), VARIAN RI
Monitor(5.12x10~* RI unit full scale); {# 37454 4h
WAL (FT-IR, Nexus—870 %1, 3&[H Niccolet /A #]); AT
SHH(TG, Pyris=1 4, E[E PE A7]); Bl DHrBAX
(WZS—1 B, bif): BefRh e vh(L-90 VA4, [REF K
SHUHT)s S EOR BT (BN 4% 0.5~0.6 mm, [
AL BN AR AT PR W)

EC[Ki/#(8~10)x1072 Pass, HUfU/E 2.13], PVACRH

UgFS BHA: 2004-11-15, f&[E HHA: 2004-12-30

XEHRS: 1009-606X(2005)05-0572-04

B 124, FEESE 98%).

NaCl, CaCly, FeCls KWy« 7K. SFAEE. LR LR
M. R, PR, FK. DE)-ARE. R, FLBE
Loy pral, WA BRI AR IRZERK. BREK
AIFEFESS, TEH IR 0.02 mol/L ¥ K1y D(+)—
ABE. BB FUMARIEISN 10 mg/mL, HRAEHY)
WIEH 10%(w).

2.2 PVNEC & K B it ERE&

K BIIR A% PVAIEC RIS S0, B
SR 4 mg/mL () PVA F1 EC 43 Bl TUKES IR
AN [A)J f: (1) PVA R EC ¥, (B N ICHI PVAVEC
RYVILREW, e PVA i 5r$05r 7124 0.00, 0.25,
0.50, 0.75, 1.00.

F LS MIEAR VL] 4% PVAIEC & 4 a4 k), B
FE A EITHE PVAIEC & &R HUINADTE R (K),
AT AR S A, 4% Y PVAVEC A 4x il 44(1:1, 2:8),
SRR LR IKVRIEVERR E AT o T RE S TR —
Serp R gy, DASR S B AY B RE ), R4S A IE KR )
PVA/EC & 4 AR EAT R, 50 CHET 54 A (ot kEER]
4 EC & iR Kb PR EC tail AL,

2.3 FREFITAIBEHBINE

7E 25°C, M5 AN EETHIE PVAIEC RAIILIRHA
R PERE B 7E B SR R AR T FH e B Rt B -0 5 A [
P AR E N PVAEC R4 bR 1

FHBA UL A 5 S JE 4 4 mg/mL (1) PVA/EC
WA CTREL
2.4 FTIRFATG ZRUEREYHBAERAREM

H FTIR 6 HEA(KBr )l 2 PVA/EC(2:8) & 4 fi
FRE K —34 i PVA R EC [8I AR A 251 H TG
PAEA (R AR, 20°C/min FHELE )T & PVA/EC(1:1,

EFE T WRIE1946-), &, ZEAIMEN, AR #Z, mo T SYEEE, E-mail: ahzhangxz@163.com.
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2:8)1 EC [H#AFEE TE.
2.5 HPLC &M EREM R R E AR
2.5.1 At

PVA/EC(2:8)F1 EC ¥4 1#% 4124 150 mm x4 mm i.d.,
WBHAR A IR ZEMK, W 0.5 mU/min, TAEKL N 15
MPa, HEFEHEE 10 pL.
2.5.2 Ff&L I HPLC &

P S R 350 IR AR A B P[]t RIS F) oK
FHRE S DR B ARAR Ve RSP 2 K, 25551 T3 1.

% 1 PVA/EC &4 . EC B HPLC SEIGHIIE (30°C)
Table 1 Data of HPLC with PVVA/EC alloy and EC at 30°C

PVA/EC (2:8) EC
Solute
Vg (ML) K Vg (ML) K

NaCl 1.754 1.447 1.489 0.561
CaCl, 1.679 1.205 1.473 0.452
FeCls 1.649 1.106 1.437 0.161
Benzene 11.476 33.067 10.273 71.419
Phenol 15.939 47.579 22.736 171.927
Isopropanol 2.182 2.839 1.767 2.822
Ethyl acetate 2.087 2.533 1.753 2.564
Ethanol 1.933 2.031 1.724 2.476
Methanol 1.834 1.707 1.699 2.274
Formaldebyde 1.750 1.436 1.529 0.903
Heavy water 1.616 1.000 1.541 1.000
D(+)-xylose 1.344 0.117 1.458 0.331
Rhamnose 1.508 0.650 1.444 0.218
Lactose 1.308 0.000 1417 0.000

Note: The PVA/EC (2:8) and EC columns were packed with 0.5054 g and
0.9891 g of packing, respectively. The retention volume of lactose was
used as Vmin, the retention volume of D,O was used as V.
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3.1 PVA/EC #HBARMMBAM
3.1.1 RHEEEARAL
FH A BORE BE VIS PVAIEC VR VA IR AR i
(n), SWRARAER, ZIRIFMEECRIE 1), X
15 Kulshreshtha ZCH (1 10 J 7 5 40 ¥ IR 20 P FR S
—H, U PVAIEC (MILR A IR I AR 2.
TEANTRILJE RO T LAGERE 5 55 AH IV 5
EARAEE, ZRWE 2. WL, fE20C. B
4 mg/mL F150°C. SRS 16 mg/mL i, ZaxikiE ()
HEA LT R HERR, 5ICR[7145 R 2, Ui
A& PVA 5 EC JLTIA RIS TIK IR 58 A AR 2.
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L Total conc. of polymer 4 mg/mL
Temperature 25°C
20+

15

1.0~

Specific viscocity (Pa-s)

0.5 -

0.00 0.25 0.50 0.75 1.00
PVA mass

Bl 1 PR TR AR R R

Fig.1 Relationship between specific viscosity and mass

percentage

20

18 | (b) Total conc. of polymer 16.0 mg/mL v
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Fig.2 The relationship between absolute viscosity and mass percentage in different concentrations and different temperatures

3.1.2 rieEm b

DA PVAVEC LIRS 4T 4R 0 LT it 4 B %
RIEE, R R G R (&), SRR e
Mg AR, H5SCER[8]45 et &
3.1.3 ZAMEHERAL

PVA, EC il PVA/EC(2:8) L3R [ A R 2L 40 e it
ELE 3, Bl EC ffveo L 1793 cm™ &b,
PVA/EC(2:8) ) ve=o tHELFE 1731 cm™ &b, bl IL,
PVA/EC JLIRIA R FPBEE PVA S8, veeo MAFIEIE
BAEARIT R, XitH] T EC Al PVA 2 a] HAT &8t —
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Fig.3 IR curves of PVA, EC and PVA/EC(2:8) alloy
3.2 AR EMRIE

1 TG 20 #7 PVA, EC, PVA/EC (K3 iR BE, 45

Y13 2. hRa WL, PVA/EC K EYERES EC &
BT, UiHT EC v HE PVA [HF#ARE .

% 2 PVA, EC R PVA/EC E&MMNFRIRE
Table 2 Decompoition temperature of PVA, EC and PVA/EC alloy

Membrane ™ (C) T2 () T9(C)
PVA 303.22 152.84 272.52
PVA/EC(1:1) 363.92 238.10 284.01
PVA/EC(2:8) 379.33 240.80 294.91
EC 382.26 265.06 313.57

Note: 1) The maximum decomposition temperature; 2) The temperature of
5% weight loss; 3) The temperature of 10% weight loss.

3.3 BEWIERM LAY R E e R
3.3.1 JE/KMERERAL

1 SCHERO1 AL I B iR A 3K, 45 A ARSI HdE (55 1),
A SRAS B TR IR S K 2 AR, PVAIEC 24 0.6094
mL/g, EC 4y 0.1254 mL/g, Wil PVA 135 EC (137K
PERE.
3.3.2 AWM SR AE AN E S E0 i e

EREE . L RNREN S0 0, A IRt
HSCRR[O-114R BB A A 3K, 4588 1 4dkE, vk
FFAEX R BAE (9, 70)~ IEATRL L TRR A 2 55 (o) FNAEAR 1
ZH(an), T3 3. WKW WL, PVAIEC ¥ o {15 T EC,
VLI PVAVEC & 4 A BE 0 AN 128 fift (RS A AL I 43
SRR T 5 EC AR,
3.3.3 B

LEHUERAE R G DIEAR I B il 1A A WL
[RISRA M5 0 B AR I TCH L S A PR 22 0], ARSIk
PEOMR OG W RN G RN 228 s A BGRS TO0S s i

1 KAH, 255 SO ES R 5X SRTE B, 13,
1AV 3, =K el Knact, 1=K slKnact, f=(INps+In)/2.
SRS KN, EC [ AEZ KT PVAIEC &4,
UEW] PVAVEC & AR EL EC 3 AR5 AN 26 it 1)
WAL WU ) 7 B R

% 3 EC, PVA/EC E&EM I RESH

Table 3 Interfacial parameters of EC and PVA/EC alloy
Membrane 7n % % A ap o p
EC 1.089 1140 4570 1610 -0.037 0122 1.270

PVA/JEC(2:8) 1190 1.398 1.750 0.992 -0.209 0.383 0.276

Note: x=0.232 from Ref.[10], x is an unknown factor which can be assessed
from solution parameters.

4 &%

(1) PVA 5 EC U HIFHZ . EC X PVA BT
ARG PVA [ KPERE G TE, e PVA 34
FasEME: PVAIEC & & IR RL A B il AR A B )
S PEREIL T EC 3 UAL R

(2) HPLC il 5SS IS HA — e K&K,
S P S Bl B 5 S 9 T PRV AR ECAE D R SR 5 5
B M EIERIFE 5 PVA [eicdE st T He s, HE—
SHTE T PVA AR R 4.

SE K-

[1] KEEG, KAk, HREV. SRE OIEEEIER T2E S k-
ZREREY) [J]. BERE SHOR, 1988, 7(4): 8-13.

[21 248, XUGH, LRBE. Tivs B2 ZImRE IR T st [3].
B 51K, 1999, 19(3): 1-7.

[3] HAZRE, KA, MORR, &5, FeZEBE Bt AT B (D) [31. 1
JN1E T, 2002, 30(4): 5-7.

[4] =2k, BRdRte, TRME, 5 RO MOSUER OIRRE R g R T
PEfE [3]. 1R R B2 (A AR R4, 1998, 17(2): 10-13.

[6] Bizf=, kAL, & IRE-BERR LT Uk 2 LR RN IR ) 45 5 1 ik
WEFT [, BiAR4k T, 2001, 21(10): 28-31.

[6] Kulshreshtha A K, Singh B P, Sharma Y N. Viscometric Determination
of Compatibility in PVA/ABS Polyblends — |I. Viscosity—
Composition Plots [J]. Eur. Polym. J., 1988, 24: 29-31.

[7] BN, BN, X6 Rl 7 & SRR IL SO & Sl
JEREPEREIBE M [J]. KALEREEA, 1993, 19(5): 253-257.

[8] Mm%, BR¥Y, KAH. BE LM SRR 4 R R AR RAN AN
WHFL [9]. =BORA AR (B /P h), 2004, 28(3): 55-59.

[9] BR¥, wad, SRBIL. RELIBIMEIRETYE 2 A S IEIA R
WM A PERERAE [3]. 2 Hrilli~% 4, 2004, 23(5): 89-92.
[10] A4z S. RSBEFBIEIRAI R 0] XEE, P& 5 ER

2 EHiK, 1984, 4(2,3): 100-118.

[11] Zhang X Z, Gao S L, Chen J. Determination of Interfacial Parameters
of Copolyamide Membrane Material by HPLC [J]. &TF2 TFe2%4K,
2003, 3(4): 323-327.



555 1 1o 3 E S PVAVEC & AR 5 S L F vk RERALL 575

Preparation and Characterization of Interfacial Properties of PVA/EC Alloy Membrane Material

GAO Su-lian, WANG Xiao-fei, ZHANG Xiu-zhen, LIU Jian-xin

(School of Chemistry and Chemical Engineering, Anhui University, Hefei, Anhui 230039, China)

Abstract: The polyvinyl alcohol/ethyl cellulose (PVA/EC) alloy was prepared by means of solution blending and liquid—solid phase
inversion method. The HPLC method with PVA/EC alloy and EC as the column packing was employed to measure the retention values
and equilibrium distribution coefficient of both inorganic solutes and organic solutes. The interfacial parameters and hydrophilicity were
estimated from HPLC data, and the compatibility of alloy was also studied by means of viscometry, refractive index and IR. The
experimental results show that PVVA and EC have a good compatibility in PVA/EC alloy, and the alloy is superior to EC in separation
efficiency for non-dissociable polar organic solutes.

Key words: ethyl cellulose; polyvinyl alcohol; solution blending; liquid—solid phase inversion method; compatibility; HPLC; interfacial

parameters



