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Scheme 1 Molecular structure of bis( N, N-diallylamino ) methylsilane

'"HNMR, 8: 4.42 ~4.6( =Si—H, 1H), 0.05 ~ 0.26 ( = Si—CH,, 3H), 5.63 ~ 6.00
(—CH=CH,, 4H), 5.01 ~5.21(—CH =CH,, 8H), 3.25 ~3.4(=N—CH,—, 8H). "C NMR, §:
-2.81 (=Si—CH,), 48.70 (— N—CH,—), 115.26 (—CH — CH, ), 137.64 (—CH — CH,).
¥Si NMR, 8; -11.53. FTIR, #/cm™"; 2166 ( = Si—H), 1410, 1645, 3083 (—CH — CH, ), 1049,

= . X
1097 (ESi—N<C= ), 1260( =Si—CH,). JCE/Mr € H,,N,Si 51 (% ) : C66.10, H10.17, N

11.86; SEM{E (% ): C 66.26, H10.32, N 11.72.
1.3 REVYHNERERIE

HERIFREL 4 mg Pt(acac), . 1.18 g BRI 2.5 ¢ B2, W H B THME MNP DB, ROEHidE
Y58, £ 110.9 mW/em® JESRE | R BEFER ZIRKIB R A T AT RN, 55 min I — KA
LLAMGIE, 2960 min RN ZE IR, BEFEZRBRE ], 15 2R B AR TR P1.

'"H NMR, 8: 3.83 ~4.05( =Si—H, very weak); -0.15 ~0.19( =Si—CH,), 2.35 ~2.64
(=N—CH,—CH,—CH,—Si =), 1.4 ~ 1.64 (=N—CH,—CH,—CH,—Si =), 0.36 ~ 0.63
(= N—CH,—CH,—CH,—Si =), 2. 14 ~2.31( =Si—CH—CH,) , 0. 75 ~ 1. 09( =Si—CH—CH,) ,
3.1~3.31 (= N—CH,—CH = CH, ), 5.77 ~6.06 (—CH = CH, ), 4.96 ~5.21 (—CH = CH,).
“CNMR, 6: - 2.97 ~ 0.09 ( = Si—CH, ), 11.45~12.87 (= N—CH,—CH,—CH,—Si =),

14.08 ~15.50  (=Si—CH—CH,), 20.9~22.82  (=Si—CH—CH,), 27.94 ~29.43
(= N—CH,—CH,—CH,—Si =), 50.5 ~ 51.7 (=N—CH,—CH=CH,), 51.7 ~ 53.4
[=N—CH,—CH,—CH,—Si = # —N—CH,—CH(CH,)—Si =], 114.96 ~ 117.83

(—CH=CH,), 134.81 ~138.02(—CH = CH,). ¥Si NMR, &: -10.25[ HSi(CH,), =, weak |,
0.5(D, BELRAIT), -0.18(SD1, =AM HMZLHIT), -0.80(SD2, AL L¥It), -1.50
(L, &teon), -2.18(T, wwkkifion). EHF& M, =12500 g/mol, 7+ FEITM AR M /M, =
2.10, P RIRE(T,)H -84.6°C.

HERIFREL 5 mg Karstedt's L] | 1. 18 g BRI 2.5 o W, B HE TR B, fERENIBEHET
T80 CHATEA, 2936 h 45, HEL7EBRER, 13319 R Fm A P20,

'"H NMR, &: 4.4 ~ 4.6 (= Si—H, very weak); 0.05 ~ 0.26 ( = Si—CH,), 2.2 ~ 2.38
(=N—CH,—CH,—CH,—Si =), 1.54 ~ 1.6 (= N—CH,—CH,—CH,—Si =), 0.4 ~ 0.62
(= N—CH,—CH,—CH,—Si =), 2.49 ~2.63( =Si—CH—CH, ) , 0.83 ~1.22( =Si—CH—CH,) ,
3.22~3.37(= N—CH,—CH = CH, ), 5.86 ~6.1(—CH = CH,), 5.06 ~5.19 (—CH = CH,).
BC NMR, 6: —-5.52 ~ —2.75( = Si—CH,), 10.53 ~ 11.74 (= N—CH,—CH,—CH,—Si =),

14.37 ~15.86 (=Si—CH—CH,), 23.10~24.10 (=Si—CH—CH,), 28.93 ~ 29.98
(= N—CH,—CH,—CH,—Si =), 46.69 ~ 50.24 (= N—CH,—CH = CH,), 51.37 ~ 52.87
[=N—CH,—CH,—CH,—Si = # = N—CH,—CH(CH,)—Si =], 114.25 ~ 116.52
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(—CH=CH,), 137.34 ~ 140.04 (—CH = CH,). *Si NMR, 6. -10.38[ HSi(CH,), =, weak ],
0.45(D), -0.16(SD1), -0.86(SD2), -1.60(L), -2.19(T). M, =13500 g¢/mol, M /M, =2.53.
T,= -90.7 C.
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Fig.1 FTIR spectra variation with the time change for Fig.2 'H NMR spectra of hyperbranched
the reaction system under UV irradiation polycarbosilazanes P1 and P2

Irradiation time/min; a. 0; b. 10; ¢. 20; d. 30;
e. 40; f. 50; g. 60.
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Fig.3 *C NMR spectra of hyperbranched Fig.4 *Si NMR spectra of hyperbranched

polycarbosilazanes P1 and P2 polycarbosilazanes P1 and P2
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Table 1 Macromolecular parameters of hyperbranched polycarbosilazanes P1 and P2

dn/de M,/ 103 K/ Integral in 2Si NMR spectra

Sample M, /M, a i . DB ANB
(mL-g™") (g-mol~") (mL-g™") D SDI sD2 L T

P1 0.074 12500 2.10 1.78 0.44 1.0 58 22.3 40.1 25.5 0.46 0.53

P 0.077 13500 2.53 3.55 0.46 1.0 4.8 145 17.4 12.1 0.56 0.71

Theoretical value!'®] — — — — — 1 12 54 108 81 0.42 0.46
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Fig.6 Double logarithmic plots and linear fit curves of intrinsic viscosity versus molar mass for P1 and P2
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Preparation of Hyperbranched Polycarbosilazane via
Ultraviolet Initiated Hydrosilylation

ZHANG Guo-Bin, FAN Xiao-Dong” , KONG Jie, LIU Yu-Yang
( Department of Applied Chemisiry, School of Science, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract  Hyperbranched polycarbosilazane P1 was successfully prepared from AB, type monomer bis( N, N-
diallylamino ) methylsilane via fast hydrosilylation initiated by ultraviolet( UV) irradiation, with bis( acetylacet-
onato) platinum( I ) as the catalyst. For comparison, hyperbranched polycarbosilazane P2 was also prepared
with the same monomer via heating-initiated polymerization at 80 °C with Karstedt's catalyst. The structures of
the resulting polymers were well characterized by FTIR, 'H NMR, " C NMR, *Si NMR and size exclusion
chromatography/multi-angle laser light scattering( SEC/MALLS) technology. By IR monitoring, it was found
that polyhydrosilylation initiated by UV irradiation was much faster than that initiated by heating. NMR analy-
ses confirmed that the resulting polymer possessed a hyperbranched architecture, indicating that a-hydrosilyla-
tion may mainly occur during UV-initiated polymerization. Degree of branching( DB) and average number of
branches (ANB) of Pl were determined via *’Si NMR and were found to be 0. 46 and 0. 53, which were close
to the theoretical values, respectively. And the weight average molecular weight, polydispersity index and
exponent for Mark-Houwink equation of P1 were determined to be 12500 g/mol, 2. 1 and 0. 44, respectively,
which were similar to those of P2.

Keywords Ultraviolet; Hydrosilylation addition reaction; Hyperbranching; Polycarbosilazane
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