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Table 2 The conversion of Dy with  DMSO  and reaction time
d D Reacti x D3 conversion %
Tl R I 1 CHTTINSO = DMSO = DMSO = DVSO =
b b . . M 0. 043 0.0660 0.0846 0.119
3 3 m 3 i mol/L, mol/L, mol/L, mol/L,
p,M q p,N 10 1.88 3.79 6.33 11.9
20 3.81 8.00 11.1 22.4
p n 30 4.72 12.5 17.5 31.0
2.1 D, 40 6.14 15.8 25.0 38.4
60 9.67 21.4 30.1 57.1
THF t Dy 90 14.1 30.8 4.5 66.1
1.
Table 1 The conversion of D; with  THF and reaction time 2 DMSO - 1g l-x -t
Reaction x D3 conversion % 2.
time THF =0.0666 THF =0.185 THF =0.281 THF =0.444
[DMSO] = 0.119 mol/L
min mol/L mol/L mol/L mol/L. 0.20
15 1.56 2.01 3.80 5.20 [DMSQ] = 0.0846 mol/L
30 3.59 5.02 7.84 10.3 0.15-
60 3.74 10.6 14.4 17.9 .
9% 5.90 13.5 18.8 25.2 I o.100
120 6.23 18.5 24.6 34.8 _Cl\P [DMSO] = 0.0660 mol/L,
180 10.0 25.6 32.0 41.7 0.05F
[DMSO] = 0.0423 mol/L
0.00 1 1 L 1
1 THF -lgl-x - 0 20 0 60 80 100
P 1 Time (min)
! < 80% Fig. 2 The plot of —1g 1 - x versus ¢t with varying DMSO
THF -lg 1-x -t
THF k=K 17 P" 1 2 DMSO -lg 1-x -t
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Table 3 The k, values with varying THF le[DMSO]
THF k,
lg THF Igk,
mol/L 10>  min~' Fig. 4 The plot of Igk, — g DMSO
0.0666 0.445 -1.18 -3.35
0.185 1.64 -0.733 -2.79 -1.90
0.281 2.28 -0.551 -2.64
0.444 3.11 -0.353 -2.51 DMSO
“ Dy =0.676 mol/. 1 =0.0158 mol/L n=2. = - 0.0173 g¢lg k1 =
-0.0173 E17=0.961 17/ mol* min .
Igk ,-lg THF 3. DMSO
2.4 DMSO
[o)
2.6} .
2.8} o 2.4 P3Nu
& 300 Dy =1.62 mol/L.  P™ =0.0345 mol/L
Tl THF =0.543 mol/L ¢ = 15 min
3.4} 14.0% .
36 , , , , , D, =1.62 mol/l.  P," =0.0345 mol/L
14 -12 -10 -08 -06 —04 —02
1g[THF] DMSO = 0.207 mol/L t =
5 min 33.5% .
Fig. 3 The plot of Igk, versus g THF p,Mi
3
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THF 2 m=1 3
n=1 lgk 17 =-2.09 k1°= -lg 1 -x =0.4343k,1 3
8.13x 107" I; min/mol. k,=k 17P" -lg 1-x =0.4343 k
THF I7P":. k
THF I ¢ x
2.3 DMSO -lgl-x /-1gl-x, = 1,/ 1,7
2 DMSO PP, 4l 4
k, 4.
X, X, L, =t
Table 4 The k, values with varying DMSO *
k
PMSO ' lg DMSO gk, 12 4
mol/L 1073 min~! 5
0.0423 1.65 -1.37 -2.78 :
0.0666 4.03 -1.18 -2.39 THF n=1 5
0.0846 5.89 -1.07 -2.23 4
0.119 11.9 -0.926 1.9
0.0655/0.0232 = 0.0345/0.0158 “ 0.543/0.444
* Dy =0.676 mol/LL 1 =0.0158 mol/L
q=1.07 THF
Igk,-lg DMSO 4. 3k 17=
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Table 5 The —lg 1 - x with varying 1 P and ¢

Promoters P mol/L. I mol/L ¢ min x % -lg 1-x
THF 0.543 0.0345 15 14.0 0.0655 2.5

0.444 0.0158 15 5.20 0.0232 THF
DMSO 0.207 0.0345 5 33.5 0.177

0.0846 0.0158 10 6.33 0.0284
8.13x 107° L/ mol min I =0.0158mol/L. ¢
- _ 2 2 .
=1 k=0.515 L°/ mol* min v, =—d Dy /dt = k1 D, THF

DMSO n=2 5 DMSO
4 0.177/0.0284 = 0.0345/0.0158 *
2 _

0.207/0.0846 ~ x 5/10 q =0.939 s, ==d Dy it = k 1 D, DMSO 2

DMSO p,Mi D

4k 17=0.961 L’/ mol* min ’ D ;Nu
I =0.0158 mol/L. ¢ =1 k=60.8 1}/ P
3. THF DMSO
mol™ min
THF DMSO
>
DMSO THF 10 DMSO
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KINETIC STUDIES OF THE ANIONIC RING-OPENING POLYMERIZATION
OF HEXAMETHYLCYCLOTRISILOXANE D; INITIATED BY

HEXAPHENYLCYCLOTRISILAZANE TRILITHIUM

FAN Zhaodong' XIE Zemin®

U Beijing Institute of Aeronautical Materials ~Beijing 100095
2 Center for Molecular Science Institute of Chemistry ~ Chinese Academy of Sciences  Beijing 100080

Abstract The kinetics of the anionic ring-opening polymerization of hexamethylcyclosiloxanes D;  initiated by
hexaphenylcyclotrisilazane trilithium P;™  in the presence of DMSO or THF as a promoter was studied. The
conversion of D at different reaction time was determined from the ratio of the peak area of the NMR spectrum of D,
to that of the polymer. The reaction orders for THF DMSO D, and P;™ were calculated. The polymerization is a
reaction of 1% order with respect to D; THF and P, and 2™ order with respect to DMSO. The kinetic equations of
the polymerization reactions were also proposed. The kinetics of THF and DMSO is v, = —d D; /d¢ =k [ D,

THF and v,= -d D, /dt=%k 1 D; DMSO * respectively. The accelerating effect of DMSO was stronger

than that of THF and the rate constant of polymerization with DMSO as promoter was nearly 100 times as high as
that of THF.

Key words Hexaphenylcyclotrisilazane trilithium P, Conversion of Dy Kinetics The accelerating effect





