%4 = S SR No.4
1999 4 8 A ACTA POLYMERICA SINICA Aug., 1999

LR

RSB0 | MUK ER S
. REIENERE R LR

KEF KIA KT

(AR KEEFSGFTFIEER Jbx 100871
@A FeE AU HETES HEZER

BRERINARARAEALE(EQ) AR R HFHERAERE AL (PW,) 3 & (1 I8 E ok g
(THR)YBA RN, P8 FRTEIEEPARES F o BN S EHFEHFY MELH B0 FHEH,
HRIEMET PW,3I K THF RERE 4h AR HESY Y FOEH#TRETRAOREN S 4 &
FROZ AU E A A PW,, 5 2K THF B 434 8P EO M KT AT 9.

1 oW, BeRESHRAR
1, 4-T ZB(BG), 1, 6-C " B(HG) & EG ¥ A WHl2 7, HaT s K& . THF,EO, PW, Fil i ik
B, ESEBME,"HNMR & GC MEHE LR,
2 EOX THF BE&EEN{EHIER
EO {Bi#9 PW, 5| %/ THF BARNFREM GCRESW EO MR N MEN, XA EOME
R ETMESGERE. —HEOER EES

100 % B9 ) ;(: THF MR EEV R R A (LA 1), et R & R
= sop * X | 2'0 o EABRTT AEERFIM —ERE EOF, RE
A U R USEENEAT, H % EO MRS R 4 K 2
§ ol 13 § I (E% 7 1 No.13 B 14, No. 15 & 16), i3 P4
£ 7103 i PW,LTE 0C F AR M THE B & KW LA

20 105 EOBETFH AT RALBAGME LR L FE

e e PERLIERFEL, FRAE EO MRS T ALK IR

Polymerization time {min} B,REAE THF B4 Al HE EO R &
B3l ALEEMESYENNE EORE.
Fig.1 Reaction behavior of EQ in the polymerization LZRFHESHRE— S SEAEERY EG, FO R

of THF initiated by PW,; at 0C PR DXN TR RS R, AT -
[PWiz]=6.14 %10 “mal-L7", B A—BEN S O BTHEN S BE, BEE
[EO}=2.01mol-L™ !, {H,0]/[PW,,] — 30 S hEET EO R TS ERY e S ]IV

KF 50%, Thr RRILNMR XMW afg st R B RBPERT EO R ximB RN SIS RN G EY
FES0%LLE(RFE L), RH EAREEERN, IRSOEA REAENE O EXCHENHEE, bF
BIEHTESYERA EOERN. K RRNIBARRNTETHE T PW0, K5t ):

%1998-090-21 M/, 1998-12-18 8 S ST ST MEEWEL FTHTH (RS 98000122);

w JETUBE A
502



4 % RERMSIRUSHEMES R 503

A 1y low concn. and nucleophilicity
“H*"{from PW,,) + O 'ﬂ[H oj] (1
N high ring strain
TN fast
8] —b[H (8] (8] ] {2a)
@:l D low conen. and nuclecphilicity
ir O |
s L%
G —H O o fast (2b)
NS f4h)
Table 1 Polymenzation of THF initiated by PW . in the presence of EQ
- : eanst Conversion Centent of EO _
Polymerization conditions Yield [T EOH/ O™
No TEO] [H,0)/[PW;;]  Time (%) of EQ into moieties in 5 (mol %)
X
(mol'L™")}  {md ratio) (h} DXN(%) chains(mol % )® 10 e
1 2.01 0 0.3 5.1 2.1 9.0 2.7 52.0
2 2.01 0 4.0 84.0 25.4 12.4 7.99 76.0
ad 2,01 5 0.5 7.1 2.2 7.9 2.28 54.6
4 2.01 5 6.0  78.7 16.8 17.1 T.87 80.8
5 2.01 30 0.5 11.6 3.2 10.2 1.56 03.2
5] 2.01 30 1.0 16.3 5.8 13.1 1.74 68.¢
7 2.0 30 7.0 67.2 11.5 19.2 3.04 8%.2
2 2.01 30 8.5 68.3 12.3 20.6 3.00 87.8
9 1.00 15¢ 0.5 7.5 ~0 9.8 1.00 57.5
10 1.00 15° 1.0 20.4 2.5 11.1 1.66 66.3
118 2.01 30 0.5  30.8 ~0 16.7 1.07 72.1
128 2.01 30t 2.4 70.4 3.2 23.8 1.20 80.1
13 1.00 3o 3.0 14.5 ~0 23.5 1.01 93.8
No.13+
14° — 3.0 30.2 47.4 26.9 1.11 94.6
1.00
15 1.00 18 5.5 25.0 25.0 21.5 1.00 63.4
No.l5+
16 00 — 4.0 45.0 50.0 30.0 1.38 69.2
1.00'

a) Bulk polymerization a1 0°C, [PW;]1=6.14 x 10 *mol-L.7", b) Calculated from ' H-NMR spectra; ¢)-EQH represents the
hydrexyl end-group at copolyether chains attached 10 EO moieties; d) Polymerization temperature - 5T ; e) BG was used
instead of water; f) HG was used instead of water; g) [PW,]1=1.54 X 10 *mol'L™'; h) EG was used instead of water, i)
EO was added alter the first dormancy reached
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Fig.2 Kinetic curves of polymerization with stepwise additions of EQ

Bulk polymerization at 0T, [PW,;] =6.14 X 10" "mal: L™ {[THF), = 1. 7mel - L 7')7

a {EQ0) =2.01 mol- L', [H:O]/{PW;2] = 30; b) The time was recorded as the
supplementary amount of EQ (1.01 mol* 1.7 ') was added after 18h of reaction a:c) The
polyrnerization tire was recorckad as another 1.01 mok L' B0 was cdded after 24b of reaction b
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TETRAHYDROFURAN POLYMERIZATION INITIATED
WITH HETEROPOLYACID
. REACTION BEHAVIOR OF ETHYLENE OXIDE

ZHANG Afang, ZHANG Guangli, ZHANG Hongzhi
( Department of Folymer Science and Engineering, Chemistry Building, Peking University, Beijing 100871)

Abstract Reaction behavior of ethylene oxide in the polymerization of tetrahydrofuran
initiated by HyPW,;0, was studied. The polymerization started upon addition of ethylene
oxide, and stopped with complete consumption of ethylene oxide, but started again when a
new portion of EQ was added, and also stopped after the new portion of EQ was exhausted
again. Part of ethylene oxide was transformed into dioxane at the fairly beginning of
polymerization in the presence or absence of water, but the formation of dioxane could be
suppressed by the addition of ethylene glycol. Kinetic data showed that the concentration of
propagating species maintained constant during the polymerization with stepwise addition of
EO. A reaction mechanism was postulated based on the structure analysis of the product and
kinetics study.

Key words  Tetrahydrofuran, Cationic ring-opening polymerization, Heteropolyacid,
Ethylene oxide



