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Fig 1, IR spectra of VIMS/Bz plasma polymer VIMS/Bz 1/2, Bz pressure 5,3 Pa, power §0W
(1) PP(VIMS/Bz) (2) PPVIMS +PPBz (3) PPVIMS (4) PPBz

(CH, =CH), 3020cm™ (353 CH), 2900 cm~!(CH), 2860 cm™!(CH), 1600cm™ (35IR),
1490 cm™'(¥3F), 1450cm™'(CH,), 1370cm“(CH3), 1250 cm™!(Si-CH,), 1070 cm™'(Si-0-Si),
1030 ¢m ™! (Si~0-Si g Si-0-C), 830 cm“(Si—CHa), 755cm™ 1 700 cm™! (FFER EAJFE‘*BFKJ%(
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Tab 1. The effect of power on XPS results of
VTIMS/Bz plasma copolymer films

. ) Power(W) C/Si O/Si

282, 287 292 50 .
Binding energy (eV) 40 10.16 0.44
60 12.30 0.88
Fig 2. C,5 spectra of VITMS/Bz 100 0.13 0.77

plasma copolymer films
VTMS/BZ 1/2 VTMS/Bz 1/2, Bz pressure 5,3 Pa
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Fig 3. Pyrolysis gas chromatograph Fig 4. X-ray diffraction sbcctrum ‘of
spectrum of PP(VTMS/Bz) plasma polymerized VTMS with Bz
VIMS/Bz 1/2 power 80 W VTMS/Bz 1/2 power 80 W
Tab 2, Pyrolysis products of PP(VTMS/Bx)
Peak number Molecular weight Molecular formula Name
1 88 C.H,,Si tetramethylsilane
2 102 C:H, Si ethyltrimethyisilane
3 78 CH, benzene
4 92 C.H, toluene
5 106 C,H, ' xylene
6 104 CH, styrene
7 120 C¢H,0 2-phenylethanal
8 150 C.H, Si . phenyltrimethylsilane
9 118 C,H,, 2-phenylpropylene
10 164 CH,Si trimethyIsily Itoluene
11 178 C,,H,Si trimethylsilylxylene
12 206 C,.-H,Si' trimethylsilyltetramethylbenzene
13 176 C,,H,Si trimethylsilylstyrene
14 154 C,.H,, phenylbenzene
15 168 CisH,s methylbiphenyl
16 222 C,,H,,05i thymol-monotrimethylsilyl

PP(VIMS/Bz) X {25 WA & RonFIE 4 . WERTH 8 #4, W\ PP(VIMS/Bz) HIERA
Rat.
2. VIMS 5 St kA MEH

TERE VIMS/St T HI& M S H F AR SN IR ERTE 5, %3 BT 3050 cm™
(Z 4 3£),3010 cm™' (353F CH), 2910 cm™'(CH),2850 cm™'(CH), 1600 cm™(3538), 1490cm™'
(F3) 1450 cm™*(CH,), 1370cm™' i 1245 cm~'(SiCH,), 1070 cm™'(Si—0—Si), 1025 cm™* (Si-
0-Si g Si~0-C), 835 cm™!(Si-CHjy), 755 em™ 1 695 cm™ (53 E A NMBBHRERE FHIIRSD .
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Fig 5. IR spectra of the plasma polymer b;epared at different

VTMS/St ratios

power 80 W St pressure 5,3 pa
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Fig 6. C,s spectrum of VTMS/St
plasma copolymer film

VTMS/St 1/2 power §0W

Tab 3, The elemental analysis results of plasma copolymer prepared
at different VIMS/St ratios
Ratio C H Si (o}
C/Si Empirical formula
VTMS/St (%)
2/1 83.54 7.47  5.25  3.74 15.91 Cs.95H7.47510.1900.0
1/1 85.43 7.01  2.85  4.71 18.14 C1.1:H1,0i810,1000.99
1/3 78.66 7.24  7.70  6.40 12.29 Cs.56H1.24510.1800.40

power 80 W, VTMS pressure 5,3 pa

3. VIMS 5 HFP B &Y &# .

AR VIMS/HFP [ THIENEBTFAREHN IR FERTE 7 44 )3FEMT. 1730cm™
MC=0% x, 1220cm™'(C-F), 980cm™'(C-F;), 735cm™'(Si-F), 530 cm™!(Si-0-Si), BR
PPVTMS (9 IR £ & F HIT 1220cm™!, 980cem™, 735cm™!, 530cem™ iR iy i&, PPHFP iy
IR &G HI 1730 cm, 530 cm™! IR ukig, 3 H 735cm™ iRkt VTMS/HFP £ F AR 4
¥tg 55, PPVIMS 5 PPHFP jR4 4 IR 2 B3 T VIMS/HFP IR FE P A LA 2100 cm ™!
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Fig 7. IR spectra of the plasma polymer prepared at different
VTMS/HFP ratios
power 80 W, HFP pressure 5.3 pa

(10)1/2 (11)1/1 (12)2/1 (13)PPHFP (14) PPVTMS
(15) PPVTMS + PPHFP

(Si-H), 1250 cm™ (CH,), 835 cm™!(SICH)R i, BIULTTLLIHIET VIMS 55 HFP 317 T #£X
Bo FFE VIMS/HFP ytbxf g & pE{T R aHH M, VIMS/HFP Ly 1/2 70 1/3 W R AR
H%E, XA VIMS 5 HFP (3% MR AR 1 2%,

TE R VIMS/HFP LTI &0 S8 T ihik R XPS R TR 4. NEF HC/Sith
BAR, RARGSHERSIERRD; C/FIEET 1.0, RURSETFERSH FHT,

Tab 4, The effect of pressure on XPS results of VTMS/HFP i
plasma copolymer films

? Ratio VTMS/HFP C/Si 0/S8i C/F

2/1* 24,10 1.45 1.02
1/1 11.54 1.25 1.48
1/2 0.82
1/3*¢ : 0.84

power 80W, HFP pressure 5.3 Pa
* HFP pressure 2.7 Pa
** HFP pressure 8,0 Pa
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THE STRUCTURE CHARACTER OF THE PLASMA COPO-
LYMERS OF VINYLTRIMETHYLSILANE WITH
BENZENE,STYRENE AND HEXAFLUO-
ROPROPYLENE

Yan Wenge
(Shenyang College of Pharmacy, Shenyang)
Chen Jie
(Changchun Institute of Applzed Chem:stry, Acqdemia Sinica, Changchun)

ABSTRACT 1In a capaciiively coupled RF glow discharge with external electrodes
plasma copolymurlzatlons of vmyltrlmethylsxlane (VIMS) with benzene(Bz), sty-
rene(St) and hexafluoropropylcne(HFP) were carried out,The structures of the copo-
lymers were characterized with IR, ESCA, PGC/MS. and X-ray. It was found that
the copolymerizations of VTMS with_ Bz, St and HFP have occutred. The increase of
C/Si ratios .of the copolymer indicates that the incorporation of Bz, St and HFP caused
the change of the copolymer composition, and as a result,the Si content of the copolymer
is relatively low. Si-H absorption peak does’nt appear in IR spectra.’

KEYWORDS Plasma, Coﬁolymcriiation. Vinyltrimethylsilane, IR, ESCA, PGC/MS,
Character
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