Vol. 28 BHEFEALFEFIR No. 11
2007 411 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 2214 ~2218

AT BRREFES D FERZIHEE

WERL, PR, FTH, BEF
(PUNIRE G AR DR ERE M LN E, @RS TR, WH 610065)

WE B IAATZIRRE IS, RARE G BRI T8 &0 TR REER O (PVAe) , 4%
MBS FRAROHEE(PVA). R TRERE | SIERIWE | BRIRFILERXT PVA 1 4F R4
FEMRREM. T T MR AF i PVA 85t or k. 51 %M, FIHIILRZLIR TR & 7] LS B E
EIE (14 ~20 C) Bl H B A TE N 9899 IR T PVA, BAEWFEXT PVA (0T MEH A BE Y
. ELFF AR A EHER S X BRI NREY S TRER S, A TESMAA, BRI, e
X, PVAc SZALFIZCIR G W2, s X PVA ML AR B A AR . (R, 7T DASE i SR G k4%
il PVA 953 f FE 25 1.

KR LIENFLRER G Mo Ti; ROMEE; a5

FESES 0631 ZERERIRAD A MEHE 0251-0790(2007)11-2214-05

TR R R LT A Y S LT AR R R R IT 10 2 — , R OREE(PVA)ME T it BE AL Y ek S ey
Sr PR R AL [ M R R PVA ZF AR RS Y RSB S R TR G HET L
WABA = PVA BT R HIRTT 1, (ERSTR LI TR (VAe) F IR I 5y R A T PR R AL | M LA 21 5 g 2R
FREMERAY S, RIS B S HE R S 22 P& TR By SCHERY PVA, 3K PVA 2121 o 3 B o 152
PRI, fEME T RAFEERSG ) BRRE Y MREED | IR G JoL®
G AETTE AT LI R B R, NI R A PVAL R I Se Ty B AT Tl AL IR 1 2
FEATVFZMELUSR R 14 R, i HL Sk A7 i LA L 0 BIGR) 5580 2 4 B 22 4k 10 R e AL AT SR AN M Y
.

ARSCR HITCFLAL R FLICR G 7k M4 A i SR R il 4 e 051 PVAL 7] 5 o B i Ak PVA
Yy ez BT, R, W T RIS, Ok L GEFLIR IR G X 4T A e R RE AL SR B AN A
PR, (R AT AR A R A R AR e % i, A A T AReIR, 5 T TolkfeE™. BTk
FULTFLIER A 55 50 5 PVA BFFS I RIE R 21200 | A5 SR et P 14 43 ek e 43 43 A A8 Ak
TR IESE 0 AR IARGE. TCFLAERI LR & 4 PVA I B AL S5 M A% " . AR SGE R iF 5T TE AL
WHNFLRCR S BRI, T o 8 TR AT R 3, IRB 2 i o 15 R PVA
A H A

1 LEs

1.1 SCIEJE#

BEIR C MR (VAe) Tolk gk, M)ildefess) e, WosZEm, IRRELhE(E; Tmme (KpS) , /it
ali, ERTT T SRR, FERE KR ESS S, R TR A BRICHIREN (Na,S,0,) , /2 Hr4l,
KEALSARAST =50, AR TERAEA; K&K, A, SR/ T 3 pS/em.

1.2 PVAc %l &

FH 500 mL (4 = SO AEF h 200 v/min AIHLBESERE T, Sein A BT Lol 7: 309 25 B 17K Fl VAc,

WA B R 1 h, SRIEHIIAS] &7 (KPS/Na,S,0, BE/RE N 1:2) , A ER M b, & (ki

ek H W . 2007-03-09.
HAETH, SRR STIILEITH (HEHES . 51412020404SC0101 ) ¥5 Bl
BRI R, B, 22, WA S0, B2 FEINRE S 0T R 4 K m PERE LT 4E A9 FT. E-mail ; xujj305@ sohu. com



No. 11 RELE, RIMALRBLHES TR LR 2215

DR H AT, B 260k R RN 0 E T ok AR LR Rk L, 1SR AR A PVAC.
1.3 PVAc HIEEfR

14 80 ¢ PVAc ¥ T 1600 mL HI i, 7£ 60 CHHif 2B — WG , 212 MA NaOH /KE
Trmsfd, dRSEmiPlE 3 h, FEERERFSE 4, FHKVEVR 4 IREDAT 155 PVA.
1.4 WK 5FRAE

KA AIE . BB EGTE GPC, IS HP1100, PUS K AR, ~2 3 6Rm
%, PL-gel {0354 | BIKZIGVERREE.

PVAc BZALFEEF] DB = (DP,/DP,) -1 KFEAE, DP, i PVAc BIERAE,; DP, iy PVA BB G,

ERALRINE o FEAS[R) RN B BEBORE , FREEJS N 2 T 35 S EC 4 19 BT 430N 10% A9 X — 1 BH 3R
), ek, BT, MEE R RA YN S . BRA YR TR S R G RN AR TR 2 A
RN s T) ) B AR

2 FER5TR

i VAc 45 PVA 2B B, 156 VAc il A 36 R A4 PVAc, SRS PVAc BRI 45 PVA,
M4 S PV Ac TEKFRIT, 2 76 S REAb & AR Wi, (i PVA RO A BEREAR, PR UL il a5 o F i
RNVEFERY PVAc 255 70 F & PVA MUHTHE.

2.1 RAERNEBENESRIMERNIMN

K1 AR R AIREE T AL RIFLRER A PVAC ML R 5SROI R, S MA iR 4%
L, PVAc W EFLEFI R EWAEIHETY, H 100 -
H A ORI AR 4 B B SIK
SREARNRER S, KN RS, 5T
Wik, RA R E R R, A H
2B, N1 R ] AR H, BARER
GHREE (14 °C) A B AL (20 °C) Jinik ) 20
T p st a A B A X1, 435078 5 F12 h, 1 0
s I 6 R AR AN AR R, 1 i TR

80

60

Conversion(%)

Polymerization time/h

J40% Iety, JE AR R 20% oA, XU Fig.1 Conversion at different polymerization time
CIRGBUECE AR STR N (=R S | s (CEERT S L] and temperatures
zﬁ;ﬁﬁrj‘igug/l\ﬁ% Eg!ﬁ%{t% n( Initiator) : n( VAc) =1:1600, m(VAc):m(H,0) =3:7.

2.2 BABENPVAc A FERSTES I

TESIEFE VAc FIBE/R LR 1: 1600, ik BT R 3: 70, BFEANFERGEE T PVAe B4 F i
FHA A, DASKER ) PVA 43Fi, 25008 1. m3R 1 I, BEEREMNTHE, PVAc IR AL
AK, (OB PVA BIRGEERIBEAL, PVAc STILEERG N 51 FA RAER IR T 8 CHEAY ik
FHBERE 21, 5% , WV AFEARSEIFT. SLIHIE 14 ~20 CHEAER LR, — B FERAa 8%
RGN, PR R B S MR T MR AIG, 10 VA 19 A LR G5 & A 1 sk Ko
BERERS | HARFE RS TRILAE AR IRALAE ', LI T A R AR I & A IR B T v R s
By AL FIFE I PVAC AR K. 7EACHE PVAC F77E FRA & C RN E M VAe IWFoE 45
T, FERAEEME N 1) REEEEFE RS W AL L 0] SR SRR M BE e A W B R 2 51, 1) EREMBE L AL 1l

Table 1 Polymerization degree and distribution of PVAc and PVA at different reaction temperatures

Polymerization temperature/°C Conversion( % ) DP of PVAc DP of PVA DB
8 21.5 — — —
14 93.2 11045 6868 0. 608
20 95.1 10972 6542 0.677
25 95.6 10769 4873 1.210

30 96.2 11004 4432 1. 483
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Table 2 Polymerization degree and distribution of PVAc and PVA at different initiator concentrations

n( Initiator) : n( VAC) Conversion( % ) DP of PVAc DP of PVA DB
1:1200 96. 8 10714 6868 0.56
1: 1600 96.5 11134 6768 0. 63
1:2000 93.3 12385 6831 0.83
1:2400 90.3 13566 6852 0.98
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Table 3 Deliquescent experiment of PVAc with different conversion *

Conversion( % ) Weight of PVAc to be dissolved/g Weight of insoluble PVAc/g Winsouble pvae” Wpvae (%)
10.3 2.0 0 0
29.7 2.0 0 0
40.0 2.0 0. 06 3.0
88.0 2.0 0.50 25.0
95.0 2.0 0.59 29.5

* Reaction temperature: 14 °C, n(Initiator): n( VAc) =1:2000.
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Preparation of High Molecular Weight PVA by Emulsifier-free
Emulsion Polymerization

QI Yu-Dong, YE Guang-Dou, LI Shou-Qun, XU Jian-Jun "
(State Key Laboratory of Polymer Materials and Engineering, College of Polymer Science & Engineering,
Sichuan University, Chengdu 610065, China)

Abstract The high molecular weight PVAc was prepared via an emulsifier-free emulsion polymerization, by
using redox initiator system. The PVAc was then hydrolyzed to high molecular weight PVA. The influence of
polymerization condition on molecular weight and distribution of PVAc is studied, such as the polymerization
temperature , initiator concentration and conversion of monomer. The control method of structure of linear high
molecular weight PVA is discussed. The results show that the PVA with DP =9899 can be gotten via the emul-
sifiter-free emulsion polymerization at room temperature(14—20 “C ). The polymerization process has notable
influence on the molecular weight and structure of PVA. The high molecular weight PVA with narrow distribu-
tion and orderly structure is obtained in constant velocity period of polymerization, while the branching and
cross linkage of PVA become prominence during acceleration period, causing a bad effect on linear degree of
PVA. Therefore, the control of molecular weight and chain structure of PVA can be achieved by manipulating
polymerization process.

Keywords FEmulsifier-free emulsion polymerization; High molecular weight; PVA; Structure control
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