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Synthesis and Characterization of Novel Polysilazane as Precursor
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Abstract A silazane oligomer with low viscousity and latent active groups(Si-H and Si
(CH = CH,)) was prepared by coammonolysis of MeSiHCl, and Me (CH, = CH) SiCl,.
H,PtCl;(dehydrated)and dicumyl peroxide (DCP)were found to be effective to catalyse or
initialise crosslinking of the silazane oligomer respectively. The crosslinked polymer was py-
rolysed in a tube furnace to obtain high yield(over 74 % wt)ceramic at 1273K.
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KX FEMBFTRITMME. ACHGE T &A1& & Si-H # Si-Vi(Vi:-CH=CH,,
TRED i R by & MA R .

1 KEHES

1.1 &1

EEFEEHRARL HHEFNSSERN S00mL = O A 250mL FHAREH
HE. BATRNASERAD[ANTS G FES 2 26. 5SmL MeViSiCl, 1 20. OmL
MeHSICL (BE/RH 1 : DEBB=ZORKSF. AKKBRHEE, RSEP TOR#LE
HBABAES(99.99%0) , WAL BIFF 4G, 4 4h B GR. FAES#nEds g £%
FARBHZ _BREADBREL S, FEEE, AN IRN I - EEBBREREN, R
g ERYEAMRE. SR EEEY SR IEEAE 10mmHg/333K ¥ E 7818 5
EREM M8 24. 7g REBRNMERFOMRY, =% 83.5%.
1.2 ZBMERE

BREFBREBAAb BRI TE 393K, 0. IMPa N, 6h 44 T EREZE ST, NEER
FREABHERPPHT HAERHERE TER 30min.
1.3 WX F4

R4S CH 31 270— 30 BRI AP 66 E ) . 'HNMR (£ AC-80Brucker #H
FEHR {0 ,GC-MS(KYKY-QP1000A B FI{X) 1 TG-DTA ( B 7 Rigaku Thermoflex 5}#}1"
30 AT 8 = 5317
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2.1 RBrEYRSEH

MR R BE IR L - 5 R R AT BT Y M BT R AN

[— (MeHSi — NH), ; — (MeViSi — NH —), s — ], #8355 . SiC,NH,

MWFEYI R L0 50 615 (B DA LLE 1, 2100cm ™ 4b5R 8 J& T Si—H {45 8% 3h, 1410,
1600cm ™' Vi—Si #1145 R T i #kzh, 1260cm ™1k Si—CH; #R5,1180cm ™! N—H {145
P 3h,940em ™ (TR B F Si—N—Si {45k 5h. 12 Lambert 4,185 Si—H,Si—Me,
Si— Vi REAMKMEIRZ H Ai—n/Asi—me=0. 441, Agi-vi/Asi-m.=0. 562, B & R = & &
54 5 HEWTRY S5 BT SiC,NH, A —ERZE. B 2 'HNMR jE& MBI M T 0=
Oppm(SiMe,SiMe,),8=0. 8ppm(N—H) ,8=4. 7ppm(Si—H),8=6. Oppm(Si— V1), B
B EML. 83 Ssn/Ss—vi=0.280(16/57.1), X} ij A9 45 #3 3\, g [(SiHMeNH ). 45
(SiMeViNH) .50 1, FILLSM I TR — B SRR 2R TR SiCo. o5 ’NHs.ossﬁﬁ}E%ﬁﬁ%
£.

GC—MS st F FEFi th i, KW i m/e=229,255,262,284,314 Ry4>F R E, 4+
B %F BT 40T B ARG
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IR HE BB K R BA B R I =0 IR &4 H A B T H Sk 0 25 H BT, Fat . 7
Y REE E m/e>350 MR, BT ERB TP IXBATBERT I T ARG
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ERBEEABEE R, X EWEHITREMAATERLHE . Rt AEaEb e
LIRS It RN RUTE, REEAENBEEE SHEFEPLATOH—%. B
W, B R REREA Si—H M Si— Vi EHA, 4 FRISE S THTEREN TR :

=Si—H+H—Si=>=Si — Si=+H, 4 0
=Si — H+ CH, = CH — Si=—»=Si — CH,CH, — Si = (2)
=Si— H+ HN(— Si=), »=Si — N(— Si =), + H, 4 (3)
=Si — H+ HN(— Si=), »=Si — N(— Si=), + NH, 4 4
=Si—CH=CH, +CH, = CH — Si=—>=Si — (CH,CH,), — Si=  (5)

Hig b BRI RWEHEF B RAFREARGIERD, BRISRMEL K
. NRFATLIER,DCP SEAR T & ¥ RY 3B (HEME e m Bt o F T A i B
HEREET, AR A H&£51 &M K AIBN,BPO,LO NIREE, X 530512 —BH.
IR, ATRER DCP R EERN P EABRES R T SHETHENAERZAENE
BRBL.
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K1 FRAFKGTHXBKEAR

catalyst (initiator) (% wt) temperature(K) crosslinked (?) /appearance
AIBN(1. 5> 393 no/liquid

BPO(1.5) . 393 no/liquid

LP(1.5) 393 no/liquid

DCP(0. 2) 393 yes/transparent, brittle solid
DCP(0. 5) 373 ‘ves/transparent,brittle solid
H,PtCl; (dehydrated.0. 1) 393 ves/transparent,brittle solid
H,PtCl;—Ethanol (0. 1) 393 no/liquid

H.PtCl; —isopropanol (0. 1) 393 no/liquid
H,PtCl;—DBP (0. 1) 393 no/liquid

none 393 no/liquid

none 453 yes/foamed‘ solid

AIBN: 2, 2’ Azobisisobutyronitrile; BPO; Benzoylperoxide; LO: Lauroylperoxide; DCP: Dicumylperoxide;
DBP : Dibutylphthalate

REEURFE 453K AT B A B BRI HUIR B M, IR B P A SRR
R B RRET R (D, (3), (D FHITHY.

=3B 7 R (HLPtCls 4, DCP 5| & THK B R B0 3 SRR = W45 i A —FE»
M IZER BT = £ 25 B 64 AR X IR R SO AL TT LA MR B9 & Hh ok (3% 2) . 72 DCP 51 R XBk 17
BT .Si—H R BRBARAAR /N T Si—Vi BIRER T FERZ (0. 25), RF DCP £ &
BB RSB HR N . HoPeCle LIEILRE SRR I % £ .Si—H #0 Si—Vi B RER
BT TRET 0.106,0. 23, Rt AT BEAR MEL TV B A R B TERICHRELL T »Si—
H HXF IR R BT & 0. 144,Si— Vi FRET 0. 140, B & . B AZER =4 = E KLk
B CBRH R (EHE FEARR) Bk SRR O 8RR A S0 » T2 38 1 A S
HAHTH R (3D, (O FR, Fe o] GEEREA 20 2R B R an R (5) By
Ko

x2 ARXBFHTHEDMEMBRE AR

catalyst(initiator) Asi—n/As—me As_vi/As—me
as—synthesized 0. 440 0. 560
DCP (0. 2) 0. 401 0. 317
H,PtCl; (0. 1) 0. 335 0. 332
heattreatment (453K) 0. 297 0.423
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X PIE =R EWMIRK . RATTRBRAEE K T 7= FALH 57 6% KA B Z G RER H )
65% LA k. B FIEHEFE M 10K/min FEKF) 0. 3K/min &, P& = FARRL M 64. 9% F
7] 78.5%.

#3 TRARBEGTHREE

_ treatment method catalyst (initiator) ramping rate(K/min) ceramic yield (% wt)
TG none 10 57.6
TG DCP 10 64.9
TG H.PtCl 10 70.0
TG DCP 5 67.2
TG H,PiCl; 5 71.6
tube furnace H.PtCl; 1 74.0
tube furnace H,PtCl; 0.3 78.5

Note: The highest temperatures are 1223Kand 1273K for TG and tube fumace,respectively.

& A HLPtCls {0 3CRE, 18 P9 % % 1t DCP ZBA & - iX & 1 T DCP XKL {X %
REZHEMAR.S—HEALZEW, ERBTELHRERE, FHBISIRE, M
HPtCle U7 #iEAb RE SR R, Si—H ZEP 1 Si— Vi B H R 51 A B 88 TP 4%
AT Si—H AFBAL KRS N—H mHRBE. EmMEL TRE. #8 THESR. X
5 22 Bk /o 2k H 89 A8 X R AL S A R — B

KT Rt B P EAMTRBE . U RFENRAFEERPIR B 5K T 1ER
— M.

1+ Hig

T MeSIHCL, 1 MeViSICL, 3650l 4 117 S P AR 7 0 {4 F- B2 LS HLPACL OB
KO DCP B s & 5 K B AR B XB W RB 2 ERBIRENBEERC
74 % wt).
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