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ROUBAHEHHENR RO RITEMREBHTRT
2%r HHF

(CKEBTAEHAMLIR KE 116012)

B E RARBESKELKESENERNAK T ARREALRESROBIEMAR
ZHEI(HEPVA), 7EiBid “C-NMR 1 IR =¥t fTRIENEME, TR TR S PVAZS
(Mt R4S R EEIRIMY K L IERA T HEPVA thRELMENFE, BH & BMKEREE RN
HE R MM, '

X@iA  UC-BRI R, RAEMEMENM, ALY TRE, RCHERIEL

RomrE (PVA) EREZsk (EO) MARMFHM—RCEMALRL A E
(HEPVA), {EX—FBHF RS FHEL, & EO SHRBMK (25%LUT) REEXY
RSB TR EEBEME, i EO ZA4RBERNAFESHNY RN ERAGERH. K&
Rk, BEADKEAEEN (swelling agent)™? LI C5—CI5 HIHEHERIE A
REFMG 3%, AP EEAT RO (PEG) L, AIEEHES, LZHE.

Baudin E¥X{K EO L4 & HEPVA 37T “C B@RBIESHTY, Kl
45,7 HEPVA R5 FMgEH X &4F HOCH,CH,O—&H iR ARALMEE (PEO)
FE.

AXERTUERNEES FRENERFATIBD, HES PVA KRERNE
M, RAFEHEEERT AR EO &R HEPVA ik, HXH#ET T "C-NMR
A IR RE,IEH PVA ZRMUARRERNMEEFEERMNERESR, ML HEPVA
DTFPRE—ERN PEO #RFE.

1 sEheds

Ll gzEiRZEH (HEPVA) B4R

fEEH TRE, ERARSEMNSKENRETEER PVA SEBF I HEBE
BHEKESKBHRLKEHIA, RAEIRED PVA B, RET TREDEM.

FEZERR(ZE 5T EENMA 3g K PVA, 45ml XK ER EO, ®HE,
REBRBEHENES, SRS THBINRE 95— 100°ClRI KR, [7 B[R] AR 7 H
BUR K ENZIFEE 0.05MPa fURTHIIT, AR AERES, I8, BEE ™9, HRHA-H
B R TTIE B LR BOR, IR BRI EF DB RO (PEG), RET 60 CHZE KA
WT#R, =i EHFIT 8
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EO #£&8E= Wuepva — Weva X 100% ;
W aEpva
4 — W
EO 3K — HEPVA PVA 100 b .
Al 0.891 X Vgq %
A, Waueeva: 7ofh HEPVA E, g; Weya: FEkl PVA H, g; Veo: E¥ EO &
HH, ml,

1.2 HEPVA 3 #584E
1.2.1 BC-NMR 43#7: £HE JEOL F X 90QFT NMR &3 {X.

K EMBE ('C-NMR/COM) WEsk#: wEH D20; HAEIMESmm; JER
BE 60°C; BkMESFKN 6—8s, fkoifHifs 6 =60Cc; HHE 5000 Hz; 8K HiER., U
Spuso—ds = 40.50 4R,

BCNMR-DEPT/COM flisgs&ik: 6 = 135°Cc, H4&HE L.
122 OANEESHT: REABILA R 260-50 ASMPENEMME. BRE, Bl
B 400—4000cm,

2 ZER51hE
2.1 HEPVA Mi&BES#H

RAEKRZHE (PVA-117) FERE#HE(RRATKADBAE, EERZTR
SRPTFTUREARNAR, FEKE (EO) D—ERl—&kmkisk, 8Kk TAH
EO Z& &M HEPVA =Rk 1),

Tab. I Parameters of adduction of PVA with EO at 95—100C

Sample No. HEPVAl HEPVA2 HEPVA3 HEPV A4 HEPVAS HEPV A6
Reactants EO (ml) 1.00 2.40 3.40 5.10 6.80 9.00
PVA(g) 3.00 3.00 3.00 3.00 3.00 3.00
Max. pressure (MPa) 0.20 0.25 0.30 0.38 0.43 0.50
Addct. time (h) 6.7 9.5 10.5 14.3 15.0 16.0
EO content % (w) 9.10 18.5 25.3 46.4 53.1 64.3
EO conversion (%) 33.7 33.1 33.8 57.3 52.7 60.0

JE¥t PVA FiRH EO £4EM HEPVA ZLAEEEKURE N PEG, RH
BC-NMR B2 ERuE 1 Z@ 4, £ PVA ) “C-NMR EEH, "TRKAL
REMRPEE, AXEMGIERFTA,XZEHT PVA RO TFREECELERBEOER
Fris Ry, M1 Schaefer AR TEY, HAr T 6 = 66.6,67.9(68.1), 69.4 Hy4H i fifk
HEEHSARME rr, mr F1 mm ZR7EKREERPKREE, FEERSBE
(Integrated intensities) S=FMIZHWFFIPREFRHMERELRPIXA, REERFS
BRE T, XFMELRXRARAE NOE %N I,

HTHEEILRREF EO LA PEO #EERMATaEME,HEPVA £y ¥C-NMR
EERAE ., XBMPRELRULEHOEEMLAY a. b i “C-NMR LM B3R (=
2) A &%,
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1 3 4 2
a CH,—CH,—0—CH,—CH,—0OH

1 3 4 5 6 2
b CH,—CH,—0Q—CH,—CH,—0—CH,—CH,—0H

Tab. 2 Chemical shift of compounds a and b in **C-NMR spectra (CDCl;, 60°C)E3

C1 C2 C3 C4 (63 Cé
a 15.0 61.6 66.6 72.1
b 15.0 61.4 63.5 66.6 69.9 72.8

ZRER a, b LEWILEABENES, TN E HEPVA S FhEEEDHH
ALLE EO TnEkFEkHy PEO # 8., 7EiT HEPVA KyREHZ#HH, HEPVAC-NMR
EE PR &R R sk 3,

3 6 1 11 2 12
—CH,—CH—CH,—CH—CH,—CH—
| | !
OH o] o
| ]
7 CH, 9 CH,
{
5 CH,
8 CH, ]
| OH
1
10CH,
4 CH,
1
OH

Tab. 3 Chemical Shift in *C-NMR spectrum of HEPVA (DMSO, 60°C)

C1 Cc2 C3 C4 (63 Cé
45.16 66.61
42.99 43.58 45.70 62.06 62.49 67.91
40.13 68.07
69.43

C7 C8 C9 C10 Cc1 C12
68.91 71.16 71.54 73.33 75.88 76.58

MER PVA F1 HEPVA2 PHyashtiE s i, TTLIER] 1066 cm™ 4 HILAY
i C—O fEERaIRECT , HIEB T =¥ EO fnpkE RFLE.
2.2 PVA sRUEREEEXE

T PVA By“CNMR B, FLIRZIET PVA S#ERBEMEUXEERE HEPVA
e EO BB mmrIR(E 1 ZHE 4). HMREZFILHFFIH AR B &R
FREEPROERBECGE 4) KE, EMRRNBERFAR, Xk HEERSBEN
ER, LU Hh =M R F R ESROZER. Nfist—F R =R kR R BN
RAH EO MRRBLAH TRIABAEANEY, MEE EO L4RE—FHERMN
mm VHEERRNERS, mr IIBWRZ, r YBRREES/N,
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Fig. 1 22.6MHz "*C-NMR spectrum of Fig. 2 22.6MHz "*C-NMR spectrum of
PVA-117 (DMSO-d6, 60°C) HEPVA2 (DMSO-d6, 60°C)
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Fig. 3 22.6MHz “C-NMR spectrum of HEPVA4 (DMSO-d6, 60°C)

Tab. 4 Triad comonomer distribution for PVA and HEPVA

PVA HEPVA2 HEPV A4
Triad rr mr mm Ir mr mm rr mr mm
Chemical shift 66.61 68.07 69.43 66.61 68.07 69.43 66.61 68.07 69.43
Relative intensity 0.2445 0.4062 0.3493 0.2782 0.4395 0.2823 0.3938 0.4117 0.1945
Ratio 1.00 1.68 1.43 1.00 1.58 1.01 1.00 1.05 0.49

MG EL R, B BERAHR: B Murahashi 2 ARHBE PVA
7£ IR JEE G 916cm™ F1849cm™ HURIKIESRE (D) iTEEESHENLRRY;
Syndio% = 60(D916/D849) + 7
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g Fig. 5 Comparation of the absorbance
Fig. 4 22.6MHz ""C-NMR spectrum of between 1000—750cm™ in FT-IR spectra
HEPVA6 (DMSO-d6,60%C) of PVA, HEPVA2, and HEPVA4

Iso% = —78(D916/D849) + 59

Hetero% = 18.7(D916/D849) + 34
MARE 5 i,k HEPVA £4& EO &EAUH#RE,DI16/D849 EMavtass. " Iso%
THEE K, Hetero AEX T Syndio % th B THE#S.

XFfp PVA S Frh AR BX IR EEZER T UNERBEERILAFFINEE
RABEWERE: AT PVA S FHNEREERR/, BEAEB/ NS THA&EE,H
MEIERTLH PVA HESETNEARN., EZFMIBFIIH, 1 THERRELHEN
SPHEBEEEHT, B THEZRANEFEEY, AMESERERS. 1 mm REHEHE
NEAGR, ZREERRK, M=8%BNEEEEAHSTIROHESIN: > mnr>
mm, EUREXNFERN EO 5 PVA MERRKAERF, PVA RETHE, EO B4
BRTEX, ER—THERERNER, IRBEKREEREPERERERORBERT
EO sy FHEH T #, KERM, MEZMIYEREERT, mm BMLEKRSSE EO By
MR R, XA EO ZE&BRMEN, EX—AKRH EO 5 PVA REEY Bz
iRy, MM EO Z£E&ERSH, ATRECHENER, — T HEMAEKRT HEPVA #ER
MBFERE, 5—HEE HEPVA ERENERKRE, HEPVA STFHRERDL
A EO B A MBET R,

2.3 HEPVA 4 PEO #EtSH

M 2. & 347 TLIES], M EO AEBMES, HE PVA $BRIRERIEE
(C3, C6) HEXBEAEFEMK, MET EO MAKAYRIE, KB MNEENAREE, H
mRE R EO A& #H HOCH,CH,O—ERRIE (C5, C9) BEMAMTRE
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PEO #BIARIIE (C4,C7,C8,C10) REMINBEALE, RERE EO HFARRE
#y HEPVA4 F1 HEPVAG6 JEEH, XA PVA 1 EO MyMBR KR » 75 5 BL 04
BT HEPVA (U EXBFAENEMHEE, B EO MARRNARERD, RERRE
HAINE RN A L RS  EMRBLLRE, NiZRMEES EO MMA R ST
Bay;iMY EO S5 RE|—ER/E, M PEO #EHy &= thfaRH i,
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STUDIES ON HETEROPHASIC ETHOXYLATION
OF POLY(VINYL ALCOHOL)

WU Zhining, YANG Jinzong
(Department of Fine Chemical Engineering, Dalian University of Technology, Dalian 116012)

Abstract Through heterophasic adduction between the hydroxyl group of poly
(vinyl alcohol) (PVA) and ethylene oxide (EO), hydroxyethyl poly (vinyl alcohol)
(HEPVA) with different contents of combined EO were obtained. The relationship
between tacticity of PVA and its ethoxylation reactivity was discussed based on st-
ructural characterization of HEPVA by ®C-NMR and IR Spectroscopy. The differe-
nt rates of increase on the content of polyoxyethylene chain in different reaction
stages were also disscused.

Key words Microtacticity of polymer, “C-NMR, Reaction with polymer, Hydro-
xyethyl poly (vinyl alcohol)





