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Fig. 1 Kinetics of the polymerization of THF initiated with
PW; in bulk

[PW,;1=6.14%10 " *mol-L7*,[EQ]} =2.01 mol-L™!

a} 20C ,[EG]/[PW,;]=15,[THF].=2.96 mot- L™ ! ")

b) 0T ,{H,0]/{PW,;]1=30,[ THF],=1.7mol-L™""!
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Tabie 1 Detection of the concentration of active species

by sodium phenoxide

Pol . conditions”
ymn (P » ] % 107 .

(mol-L°%) "

Conversion

No.  [pw,,x10°] Time (%)
(mol-L™ 1Y) (h)
6.14 0.25 14.0 1.53 2.5

6.14 0.5 26.5 1.78 2.9
6.14 0.75 36.2 1.72 2.8
6.14 1.0 68.3 2.08 3.4

* Bulk polymerization at 0 ~2TC ,[EO] = 2.0mol* L™, [H0]/
[PW,21=15.0
* n=[P" J/[PW,]
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PHRBENN K 22[PW,] +2[HOROH].

LYEATE_MASERH . ESUNER
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HTFRRFREUHTN:

A[THF] x 72 + A[EQ] x 44
(M, - 18)

ECUREMSERREERES 2, 081

FopasERIMEBED N.

« A[ THF] X 72 + ALEO] x 44 _
(M, - 18)
2n{PW,;], + 2{HOROH]
B AR
- ST Sl g g
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Table 2 Comparison of calculated molecular weight of copolyether with the found

Polymerization conditions®

Content of EQ moieties in

No. Conversion( % ) M, x107% 4
[EOI{mol-L'}  [H:O)/[PW;,]  Time(h) chains{ mol % )*
1 2.01 0 - 0.3 5.1 8.99 2.71 3.0
2 2.01 0 1.0 19.0 9.63 9.82 3.1
3 0.40 0 1.0 30.0 3.85 13.8 3.2
4 1.00 5 1.5 54.9 12.0 4.07 3.3
] 0.5 5 2.0 36.3 6.4 6.36 3.4
6 2.01 15 1.0 16.3 10.3 1.34 4.2
7 1.00 15° 1.0 20.4 11.1 .66 3.6
8 1.00 15 5.5 53.5 13.2 3.56 3.2

* Bulk polymerization at 0'C ,[ PW;,]=6.14 X 10" *mol-L"!
® Calculated form 'H-NMR spectral ')

¢ BG was used instead of water
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Fig. 2 The 'H-NMR assignment of living species in THF
polymerization
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Fig. 3 Detection of the concentration of living species in
THF polymerization initiated by PW, at 0C

a) [PW;;)=1.54x10 "mol-L"!

b) [PW;,1=2.15%10 " *mol-L"!

£ EFR ,PW, 5| & THF BB & K, R
KHAEORR AqORHAES KEPEEFAER
HRERRPW,] AR RBESE SO
BEEAPH PWL,ABFHE, BHEETEEHK
BTHEBMER.

2.3 BARNERENHNE

HTREEATFH=ITRFHSETEE
B NTEESORE(P ]1=3(PW,,].. il 1
FHEZMSETHEH 0T W 20C K EW THF &
WMERGEREE £, 43N 3.78x10 3L
mol '+s '® 1.98%10 *Lemol !-5 L5 s
REMETFH THF B KE RN E R N —
BUUP R ARNMEEL ESEEES S
OWEM. XS MM E A PMoy, 31 % THF
MAMEOBE FH E,=3.15%x10" L mol !-
s '25T ) MERET.
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TETRAHYDROFURAN POLYMERIZATION INITIATED
WITH HETEROPOLYACID
V. DETERMINATION OF CONCENTRATION OF PROPAGATING SPECIES AND CHAIN
PROPAGATION RATE CONSTANT

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

Abstract Kinetic studies of tetrahydrofuran polymerization intiated by heteropolyacid showed that the

concentration of propagating species maintained unchanged in the main period of the polymerization,

indicating the absence of chain termination. The concentration of propagating species was measured by using

a modified sodium phenoxide method and hydroxyl end-group analysis method, and it showed that each of

the three protons in heteropolyacid initiated one chain. The same result was also verified for the acetic

anhydride promoted system by the hydroxy end-group analysis method. The values of the chain propagation
rate constant of THF polymerization at 0C and 20T were found to be 3.78 X 1072 and 1.98 X 1072

L-

mols!, respectively ,which are in correspondence with the chain propagation rate constant of THF on

ionic active species.

Key words Tetrahydrofuran, Cationic ring-opening polymerization, Heteropolyacid, Kinetics



