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Table 1  Effect of water on the polymerization of THF

Polymerization condition® . —
Conversion M_.(GPC)

No [ED] [H;OJ/[PWH] Time {%) x 1073 MWD
(mol-1.71) {molar ratio} {h)
1 2.01 0 1.0 19.0 5.0 1.92
2 2.01 0 4.0 83.5 6.0 3.59
3 2.01 15 1.0 16.3 1.9 1.71
4 2.01 15 4.0 65.0 4.0 1.52
5 2.01 30 1.0 16.3 1.4 1.69
6 2.01 30 4.0 6.2 2.4 1.69
7 1.00 i5 4.0 50.0 4.3 1.91
8 1.00 0 4.0 73.8 12.0 2.08
9 1.00 15° 5.5 53.5 3.56 1.62
10 1.00 15° 6.2 60.5 3.32 1.60
11 1.00 30° 6.0 30.2 1.11 1.30

a. Bulk polymerization at 0~ 2T, [PW;;] = 6.4 X 10 *mol+ L™ '; b. BG was used instead of water; c. EG was used

instead of water
4 7k3E THF XS TIEPHIFEATH

KA GCBRERSH EO {248 THF B &R NMAR, RAER M MEHBNE —F
B EG =g, HBKRPAKE EO RET KBRS . i FIEBE(HCIONER T EO
TOCRMKBENERBEE N 6.3x10 4 'U), ZEFRITMESN EC WBERRIVE
EEHUSEN1.42X10 emol s ™, HMEB B XERE), TUHEMN EO R4 K#KR
W EG B R, RERE RN, EG (L4 WE. iiE 1 a7 W, €K #4F 48min i 7T
3 82% /Y H,O ¥ 4L EG, HEAMIT T EG ES 5 RV N, MR Nk E+HHY
KRR BT (DRF LR EG, MARHESSHINRRN . BT A (22) 577858 6
HRRMHENKRRON. KBERY EG NEREH R NSRRI, HEREy
ARBFEAREE RV RN (DR TE.

H®
HyO+EQ ——» EG e}
@
+HIO ——= () OH (2a)
N.@ NCH,);] o
+EG ——= ) OCHCH20H (2b)

YCHY/H



246 B O T ¥ 1999 4

100 |-

£ sor

=

2 60

H4

4 w0

g . THF

[ 20 :ECZ)O——EG
0 1 1 i 1 !

1] 50 100 15 200 250

Polymerization time (min)

Fig.1 Reaction behavior of water in THF bulk polymerization at 0T
[PW2]1=6.14 210 *mol-1" ", [EQO]=2.01 mal-1"1, [H,O0]/[PW,;.]1 =30
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Table 2 Venfication of the prediction of molecular weight of copolyether

+ 18 (3)

Polymerization conditions' Conversion Content of EQ M ox10°?

No [E0]  [HO)/[PW;]  Time (%) moieties in ’

(mol1"1) (h) chains (mol% )" 1 T Fond”
1 1.00 15¢ 1.0 20.4 11.1 1.71 1.66
2 1.00 15° 5.5 53.5 13.2 3.60 3.56
3 1.00 5 1.5 54.9 12.0 4.15 4,02
4 2.01 15 1.0 16.3 10.3 1.43 1.34
5 2.01 0 0.3 5.1 8.99 2,60 2.71
6 2.01 30 7.0 67.2 19.2 3.22 31.04
7 2.01 30 8.5 68.3 20.6 3.27  3.00
8 0.50 5 2.0 36.3 6.4 6.66 6.36

a. Bulk polymerization at 0T, [PW,;]1=6.14 x 10" *mol - L™ ; b. Caleulated from 'H-NMR spectra; c. BG was used

instead of water
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THTRAHYDROFURAN POLYMERIZATION INITIATED

WITH HETEROPOLYACID
[l . REACTION BEHAVIOR OF WATER

ZHANG Afang, ZHANG Guangli, ZHANG Hongzhi
{ Deparimen: of FPolymer Science and Engineering, Chemistry Building,
Peking University, Beijing 100871)

Abstract The reaction behavior of water in tetrahydrofuran polymerization initiated by a
heteropolyacid, H;PW,, Oy in the presence of ethylene oxide was studied. The variation of
components during polymerization was monitored by gas chromatography. Most of water was
converted in the earlier stage of the polymerization into ethylene glycol, which was consumed
in the subsequent reaction process through chain transfer reaction. Water could not take part
in the initiation reaction to start a polymer chain and might reduce the activity of the
polymerization. Low molecular weight glycol such as ethylene or butylene glycol has a similar
effect with water on controlling the molecular weight of the polymer. The molecular weight
of the product can be predicted by an equation based upon concentrations of molecular weight
controller and heteropolyacid, and conversion of polymerization.

Key words  Tetrahydrofuran, Cationically ring-opening polymerization, Heteropolyacid,
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