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Abstract: The ceramic precursor diblock copolymer polyvinylsilazane-block-polystyrene ( PVSZ-b-PS)
was synthesized by reversible addition fragmentation chain transfer ( RAFT) free radical polymerization
methods using vinylsilazane and styrene as monomer. The diblock copolymer was found to organize into
spherical micelles in N N-dimethylformamide. The micelle core consists of PVSZ and the shell consists
of polystyrene the diameters of the micelles evaluated by DLS and TEM ranged from 70 nm to 110 nm.
Upon evaporation of the solvent these micelles self-assemble into polymer film which was pyrolyzed at
800 °C to obtain ceramic nanoparticles. The diameters of the ceramic particles estimated by AFM and
SEM ranged from 30 nm to 40 nm. XRD analysis of the ceramic particles revealed that it was SiC grain.
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Fig.1  Synthetic route of PVSZ-b-PS diblock copolymer

VSZ  PVSZ-b-PS FTdR 2 . VSZ  PVSZbH-PS FTAR
:3400 ¢m ™' N-H 3050 ¢m ™! C-H(-CH =CH,) 2980 cm ™' 2950 cm !
CH 2100 ¢cm ™' Si-H 1400 cm™ 1600 ¢m ™' c=C 1250
em™! Si-CH, 1120 ¢m ™! N-H 880 c¢m ™! Si-N-Si . VSZ
RAFT 1700 ¢m ™' RAFT . FTAR
DTBA VSZ  RAFT PVSZ-b-PS
ir ------- i|||,:§- gy — - ‘l
| PVSZ-b-PS l § RAN M 1o
| sof |\ \ | 1 =
| 1700 | \\,,----)_ -L“--.‘_‘ 1 4
; ! ol ! N>-PVSZb-PS 1? =
| | = | | 4 z
— T\ A | £ i i \\ | 3 '
| VSZ Ii.‘u' ' r. ( h"l | = 40} e '-_11 \ 14 =
i ||i| |i .": ) , | \ s
: v 201 -
| % '. | 7
L . | S o
1000 'Gl’ll?l-l__“" "-_"-;il.i-H-I““” ”“”‘IIIHIJ -"-I‘|"“h-_:'l‘!-l;“‘"-lijl-l] : f\f‘.‘ll.l. . .!;I'MIJ“.”:.[.I:;!-J-

Wavenumbers/cm Temperature/®(

[# 3  PVSZ-b-PS ) TGA-DSC (i€ L J2 PS 1) TGA fh2k

%] 2 Vs7Z L PVSZ-h-PS 5:-:'-._: ” )
' hrd Fie.3 TGA-DSC curves of PVSZ-h-PS.

2 FT-IR spectra of the VSZ and the PVSZ-b-PS

Fig. 2 together with TGA curve of PS
3  PVSZbPS TGA-DSC PS TGA o PVSZ-b-PS
: 50 ~300 °C 25wt% PVSZ
; 300 ~ 600 °C 25wt% PS TGA
PS ; 600 ~ 1000 C 10wt% PVSZ



5 Polyvinylsilazane-b—Polystyrene 1269
° TGA-DSC 300 ~ 600 C PS
PVSZ-bH-PS PS PVSZ PVSZ
800 C . PVSZ-HPS  DSC 800 C
o XRD.SEM  TEM o
30
(a)
= 20}
g
E:g..- 10 |
Ll
20 40 60 80 100 120 140 160
Particle diameter/nm
4 PVSZHPS DMF DLS (a) TEM  (b):PVSZHPS  AFM (c)
Fig.4 DLS histogram( a) and TEM image( b) of PVSZ-b-PS micelles in DMF; AFM micrograph of PVSZ-b-PS film( c)
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Fig.5 AFM image(a) SEM image(b) and XRD pattern( ¢) of the PVSZ-h-PS film pyrolyzed at 800 °C
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