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Table 1 Pdymerization of THF imitiated by PWy,in the presence of oxetane {OX)
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Fig. 1 "HNMR chemical shift sssigniments of copolyether after
esterifying with TFA

Pdlymetization condition’ _
No Conversion (%) My X1073
[OX] (mol/1) [H,0]/{PW,;] (molar ratio} {PW,;] x10%md L) Time (h)
1 1.00 5 6.14 6 326 1.69
2 1.00 20 6.14 7 24.7 2.18
3 1.00 3 15.4 5 239 1.88
4 1.00 5 15.4 6 24.1 .92
5 1.00% 32t 5 15.4 B 31.4 1.17
* Bulk polymerization at 0 ~21T
* 2.00mol/L OX was divided into two parts, and the second part was added after 6k when the first one was introduced
Toble 2 Comparision of OX with oxiranes as promoter by the ' HHNMR
Pobmerization codicon Convof Printo  Prmoieriesin  —DIOH PO
No Pr in feed L1L0] Conv { %) ) . -Pr— -0OH
P (ol %) PW,,] Time(h) chain (%) chains {mol% ) (ol % ) (el %)
1 (8).4 7.6 20 7 24.7 91.6 24.5 19 65.8
20 OX 14,1 5 31.4 93.1 39.7 19 62.8
3 EO 7.6 20 0.5 7.5 9.5 9.8 81 57.5
4 EQ 7.6 20 1 20.4 298 1.1 50 66.3
5 EO ia.1 30 7 67.2 93.1 19.2 20 88.2
6 FO 7.6 20 4 57.2 91.5 12.4 36 72.0
7 PO 9.0 30 4 57.7 91.9 14.2 37 83
8 ECH 7.6 20 4 28.5 13.6 4.91 100 63.5
gt ECH 8.4 20 ] 49.7 100 8.9 83 81

* Bulk polymerization at ) ~2C , [PWy]=6.14 10 *moi* L~"
P PW1=1.54x10 YL
© Abbrewation of promoter

4 Content of hydroxyl end-groups attached 1o promoter meieties wward total promoter maieties in chain

* Content of hydroxyl end-groups attached 0 promoter moieties toward total hydroxyl end-groups

AADHBH R 2 £5, b al LU N OX #EA
FEYRTHEEHRERT oA, BRT
BO%H OX AR BITAAAT RSP . WS

WMEREHEMN OX B o RY4M 8 OX BITh 19%
(W-PrOH/-Pr-£2) FOX TR ELATE R SHA
HIRRED RRESUERRHE, DF 0%EH;
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BAREYRBETHOXERANBEANSEY
K F 50% , X — S 5L EO.PO #1 ECH SR #5
Pris g RS EHHI | RHLE B S PO N
LB OX 2 55| R ARBER T HNEH
W AR E OX ETEEN.
OXMEARMEAHBRT=LH8, X

2000 4F
Bide 3 Ring strain and besicity of cyclic ethers®
Ring strain (k]/mol})  Aveplem™!)*  AH (kl/mol}®
EO 114 g9 1.97
OX 107 120 2.94
THF 23 117 2.86

* The OD shift of CH;OD in IR spectra
b Heat of mixing with CHCl3 in 1:1 sclutions at 25C
* For PO

Table 4 Polymerization of THF with the different addition of OX

Polymerization condition®

OX moieties in

Conv (%) Muyao X1073  M./M,
[0X] (mal/L)  [Hy0]/[FWy;] (molar ratio)  Time (h) chains {mol% )
1 1.00 5 6 32.6 22.9 3.69 1.71
2 1/7%7 5 6 46.9 20.4 2.49 1.56
3 1/9%9 5 6 54.4 16.4 3.33 1.72

* Bulk polymerization at 0~2TC , [FW,;]1=6.14%10"? mal-L"!

b OX was divided into 7 parts, and introduced one part by one part every half an hour.
* OX was divided into 9 parts, and introduced one part by one part every half an hour.

BT OXAURBERANIEN . EAFTREN
FEH(RI F Ao AH,, BK, TR R B
a8, W R OX 7 THF B934 KR P 5 #E
R, G5 XA RO L RIBHA T HERR

EAR.RIMOXRBrEXeRuF oA MA OX K
ek, B R R PR KR A AT R A OX 4
T LB I B AR M R AKRBRE, WE 4
MBERTLIE S, X T REBATONR & RS %L

. B HEZHET 0%, TR OX LT ERASE
EEI OXAERMPHEIRTUERESHL HERN22.9%ET 16.4%.
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TETRAHYDROFURAN POLYMERIZATION INITIATED
BY HETEROPOLYACID
V1. OXETANE AS PROMOTER

CHEN Yu, CHEN Zhengzheng, ZHANG Guangli, ZHANG Hongzhi
{ Department of Polymer Science and Engineering, Chemistry Building , Peking Unuiersity, Beijing 100871}

Abstract The polymerzation of tetrahydrofuran ( THF ) initiated by heteropolyacid—H;PWy; Oy in low
concentration could be promoted by oxetane (OX), but the polymerization stopped at lower conversion than that
promoted by oxiranes. The chain structure analysis by NMR spectra showed that OX was more reactive toward
polymerization than oxiranes and more than 80% of OX were consumed through copolymerization, but not
initiation. By stepwise addition of OX the conversion of THF polymerization could be increased higher than 50% .
The percentage of the hydroxyl group attached to OX moieties at the polymer chain-ends was higher than 50% of
the total hydroxyl end-groups, inferring that polymerization proceeded quite similar to that promoted by ethylene
oxide and each chain was started with the OX moiety.

Key words Tetrahydrofuran , Oxetane, Heteropolyacid, Promoter



