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Structural Study of Polymers Derived from

Hydrolysis of Si(OCyHs)4 by 2?Si-NMR
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Structural analysis of polysiloxanes produced during hydrolysis of tetracthoxysilane was carried out using
298i-NMR, GC-MS, and GPC. Four peak clusters observed in 2Si-NMR spectra of the polymers are assign-

ed to primary (Q,), secondary (Qy), tertiary (Qs), and quaternary (Q,) silicon atoms respectively, and the intensi-

ty ratio R of peaks (Q3+2Q4) to Q; was used for the evaluation of structural features; a) linear polymer

(R=0), b) branched polymer (1/3=<R<1), c) polymer possessing cyclic structures (Rz1), and d) crosslinked

polymer (R=0.5). Our polyethoxysiloxanes showed a value R>1, revealing that the polymers obtained

possess the cyclic and/or crosslinked structures.
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Fig. 1 29Si-NMR spectra of PES

a ) without the addition of Cr(AcAc);
b) with the addition of Cr(AcAc);

Table 2 Peak intensities as a function of
Cr(AcAc); amounts

%Intensities
Cr(AcAc)s; mg*

A1 Az A3 A4
20 16.0 41.4 30.4 12. 1
40 15.9 42.4 30.3 11.3
60 15.7 42.6 30.6 11.1
80 15.8 41.8 31.3 11.1
100 16.3 42.2 30.4 11.0

* Weight on PES (600 mg)

Table 3 Peak intensities as a function of repetition

time
9%Intensities -
Repetition time
A, A, Az Ay
5 sec 15.7 42.6 30.6 11.1
10 15.6 42.2 31.1 11.1
60 15.6 42.5 30.9 11.0

(40)
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Fig. 2 Chromatogram of PES by GPC

Table 4 Results of MS and NMR measurements
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Table 6 Results of MS and NMR measurements

MS NMR
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*2 § from Si(CHas)q
*3 Peak intensity ratio
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Table 6 Unit structures of PES samples
Q Q: Q3 Q1 |Q3+2Qq

PESNOS o0y | ) | © | o | @)
1 32.0 | 41.0 | 20.3 | 6.7 | 33.7
2 15.7 42.6 30._6_- _il.l . 52.8_-
“3— 9.6 I '_41.-5 i 35.8 13.1 62.0—I
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Fig. 3 Viscosity of PES vs. peak intensites
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Table 7 R value of PES samples

_ PES No. Visc;sit;(-cps) | R value*-
___17 _14_ | 1.05 )
2 I 166— 3.4

B 3 4500_ 6.5

* R value—=(Qs+2Q.)/Q;

(43 )
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