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Table 1 Determination of K values for copolyethers

Content of ECH moieties M ys) Moy M ivron

No b
in copolyether (mol%) x107% x10°* %1073

1 7.3 2.2 1.11 1.06 0.49
2 6.8 2.79 1.3% 0.50
3 7.0 3.44 1.72 0.50
4 2.6 2.93 1.45 1.54 0.51
5 8.9 3.19 1.62 1.60 0.50

Mean value of K 0.50

* Calculated from "H-MR spectrum as shown in figure 2
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Table 2 Polymerization of THF initiated by PW,;

in the presence of ECH

Polymenzation condition®

Conversion A_’fn(mt) W /W

No [H,0]/[PW;] Time (%) K10 w/M,
(molar ratio) (h)

1 ) 4 62.0 8.85 1.71
2 10 4 56.4 4.61 1.48
3 10 6 69.2 5.30 1.54
4 10 8 75.2 8.55 1.54
5 15 4 28.5 2.18 1.56
6 15 5 40.0 2.32 1.65
7 15 6 49.6 2.49 1.55
gt 5 3.5 82.0 4,50 1.76
gt 15 5 74.6 2.35 1.55
tob 15 6 85.0 2.59 1.55
11* 20 6 49.7 1.60 1.42

*Bulk polymerization at 0~2'C ,[ECH] =1.00 mol-L ™!, [PW ] =
6.14%10 *mol-L"?
8[PW,,]=1.54 %10 *mol-L "
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Fig. 1  Effect of water on the conversion of THF

polymerization in the presence of promoter at 0°C
[PW,;]1=6.14X10 *mol-L~"
[EO}=[PO]=[ECH]=1.00mol-L"'
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Table 3 Polymerization of THF with stepwise addition of ECH

L P _ _
Polymerization condition Conversion Maygey My/M,

No.

[ECH] [HOV[PWy]Time (%) x10°% x10°?

(mol-L™') {molar ratio) (h}
1 0.50 35 6 13.0 1.16  1.47
2 0.5 35 10 21.6 1.29  1.37
3 0.5 35 24 60.0 1.90  1.60
4 0.5 35 48  61.3 1.76 1.57
5 No. 4

+0.50 - 6 86.4 2.09  1.51
6 0.50 20 24 68.5 2.06 1.47
7 No. 6

+0.50 - 24 87.4 2.12  1.45

"Bulk polymerization at 0~2C ,[PW,;]1=6.14% 10 *mol-L "
Y PW,,]1=1.54>%10 *mol-L""!
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Table 4 Average hydroxyl end-group functionality () of products

Polymerization condition®
No [ECH] Time [H:0l/
(kL) (B) (mlar ratio)

Conversion Macveoy Muoam”
(%) x107% w107}

1 1.00 7 30 16.5 1.06 1.11 1.91
2 1.00 5 20 33.6 1.54 1.45 2.12
3 1.00 6 20 48.7 1.60 1.62 1.98

* Bulk polymerization at 0~2T ,[PW;]1=1.54 % 10" *mol-L"!
* Caleulated from '"H-HMR spectrum as shown in figure 2
© F= Maveor /[ Mugiam 72] = [ M ovpon /M nnam 1 % 2

2 Ll ECH AR 7 5748 THF BB
(% 5 T # No.3 X #)IK'H-NMR i#, i 'H-
NMR B HARNATLES 2 HAHPHLKXK
BEBNTTFRM o - 2T UBAELRX

h i

L § ]

a ¢ d
CF;COOCH{CH,CI)CH;0— | —OCH(CH,CI)CH,0—~
L b i

b ¥ i
CF;COOCH ,CH,CH ;CHA0 — —0CH,CH;CH,CH0—

2 ?W%t JL

L 1 1 1
5 4 3 2
Fig. 2 '"H-NMR chemical shift assignments of
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Table 5 Chain structure analysis of products by "H-NMR
Polymerization condition® Conversion ECH rooieties -EOH® -EOH" -EOH,* Moo
Ne (H,0) Time (%) in chains {mol% ) * OH EOH (x10™%
[PW,;] (h) (mol% ) (mol% ) (molar ratio)
1 3s 4 23.6 6.8 83 59 ¢ 1.3¢
2 35 6 37.4 7.0 95 7 1} 1.72
3+ 30 7 16.5 7.3 68 59 0 1.11
4" 20 5 33.6 9.6 79 74 0 1.45
st 20 6 49.7 8.9 83 81 0 1.62

*Bulk polymerization at 0~2C ,[PW;]=6.14 X 10 "mol-L ™! ,[ECH] =8.4% (molar ratio}; *[PW;]1 =1.54 % 10 Zmol-L™'; “Content of
hydroxyl end-groups attached to ECH moieties toward total ECH moieties in chain; %Content of hydroxyl end-groups attached th ECH moieties
toward total hydroxyl end-groups; “Molar ratic of primary and secondary hydroxyl end-groups attached to ECH moieties
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TETRAHYDROFURAN POLYMERIZATION INITIATED

WITH HETEROPOLYACID
V1. EPICHLOROHYDRIN AS PROMOTER

CHEN Yu, ZHANG Guangli, ZHANG Hongzhi

{ Department of Polymer Science and Engineering , Chemistry Building, Peking University , Beijing  100871)

Abstract The polymerization of tetrahydrofuran( THF) initiated by heteropolyacid—H;PW ;04 (PW,;)
in low concentrations could be effectively promoted by epichlorohydrin ( ECH) . However, the promotion
activity of ECH is lower than that of EQ or PO, especially when water was introduced. The polymerization
started upon addition of epichlorohydrin. When the polymerization has stopped, it could be re-initiated with
the addition of a new portion of ECH. The products were found to be copolyether glycols with hydroxyl
groups at both ends. The percentage of the hydroxyl group attached to ECH moieties at the polymer chain-
ends was higher than 50% of the total hydroxyl end-groups. Most of the ECH moieties in chains attached
to hydroxyl end groups, and no primary hydroxyl groups derived from ECH could be detected.
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