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Synthesis of Polyvinylsilazane (PVSZ) Microspheres and Their
Transformation to Ceramic

Jinhua Tai', Yuxi Yu”?, Delin Lai’, Haisheng San’

(1. The School of Mechanical, North China University of Water Conservancy and Electric Power, Zhengzhou
450011, China; 2. Department of Materials Science and Engineering, College of M aterials, Xiamen
University; 3. Key Laboratory of Fire Retardant Materials  Fujian Province, Xiamen University;

4. Pen-Tung Sah Micro-Nano Technology Institute, Xiamen University, Xiamen 361005, China)

ABSTRACT: The polyviny Isilazane (PVSZ) microspheres were prepared by co-precipitation polymerization: vinylst
lazane and divinylbenzene as co-monomer, azodiisobutyronitrile (AIBN) as initiator, and acetonitrile as solvent. Af
ter reaction 12h, the microspheres with a smooth surface have completely formed, which have an average diameter
size between 700 nm and 780 nm. The energy dispersive spectrometer ( EDS) spectrum reveals that the microspheres
consist of silicon, carbon, and nitrogen element. T he PVSZ microspheres were pyrolyzed at 1000 C, and the ceram-
ic yield was 35% . When pyrolysis temperature < 1300 C, the pyrolyzed PVSZ microspheres holds integrally sphert
cal architecture, which was amorphous phase structure. At 1500 C, the pyrolysis products were composed of grains

with different sizes, and the amorphous phase partially crystallizes to produce SizN4 phase.

Keywords: co-precipitation polymerization; poly vinylsilazane; microsphere; pyrolysis; ceramic
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Synthesis and Characterization of Poly( Aryl Ether) s Containing
I (Naphthalene- I Yisulfonyl ) Naphthylene Moiety in One Repeat Unit

Jinyan Wang, Ye Gao, Xigao Jian
( Department o Polymer Science and Materials, College of Chemical Engineering, Dalian
University o Technology, Dalian 116012, China)

ABSTRACT: A symmetric monomer Fchloro-4 (4 chloronaphtholsulfonyl) naphthalene ( CCNSN) was synthesized
from *chloronaphthalene, chlorosulfonic acid and thionyl chloride via the Friedel Crafts reaction. Four poly (aryl
ether)s (named as Pa, Pb, Pc, Pd) containing F(naphthalene Fylsulfonyl) naphthylene moiety were then prepared
by the nucleophilic substitution reaction of +chlore-4-(4-chloronaphtholsulfonyl) naphthalene (CCNSN) with 4, 4-
isopropylidenediphenol, phenolphthalein, 1, 4hydroquinone and 4 ( 4 hydroxyphenyl) (2H) phthalazin- Fone, re
spectively. The structures of the monomer CCNSN and its polymers were confirmed by FI-IR, "H-NMR and " G-
NMR. Thermal properties and crystallinity of the obtained polymers were studied by DSC, TGA and WAXD, respee-
tively. Glass transition temperatures are in the range of 226 C~ 318 Cand 5% mass loss starts at the tem perature
above 450 C, indicating the polymers have good thermostability. T he crystallinity of Pc from the reaction of CCNSN
and 1,4 hydroquinone is 16. 7% calculated by the equation of crystallinity, while the other three polymers are amos
phous. T hese polymers are soluble in chloroform, 1, 1, 2, 2-tetrachloro ethane, N, N-dimethyl aceamide and N-

methyl pyrrolidione, except Pe.

Keywords: poly(aryl ether sulfone); I (naphthalene Fylsulfonyl) naphthylene; phthalazinone; synthesis



