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FEER, BEEEREIREMSDNEETHRRARGTHE, THASIHET
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BPERRE —EEN CRESH AR RS BT AR AR AR ANHE., 5T
B AMEENSETARAERE S T B8 RITORAREE fsk s
¥, EROKINANE. TARHEENE—S R E S THE RS, RAFE
SRR TR, ATV VIMS bk, B AW THas %, vkEH
25 BT o B & MR 45 A Rtk R O B
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B VIMS . S5 BR D82 Fluka AG, Chem. Fabrik AT, LT WIFRES
REN AAER R KBRS 0, s B2 98%.99.99% 99.6% 99.9%, B4
BIRVERE— SR E, HEER, ERARNEN, BER FRERT RIS,

RANMDEGLABSBMEETREERGRAENY, RF %% 13.56MHz,

IR JUiRsRF KBr EFr#k, 78 PE-580B M4TAMEIEM L3E1T; XPS WRMIREH
B RESE E, XPS JRRA LAB-Mark II 7 X-3¢: 8 FREI% 10, MR IE % MgKal,
2 XBT4E (Bx = 1253.6 eV), AW C/Si b O/Si th@E R (4C./SCu)/
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(A8in/SSisy) 1 (A0,,/SO.)[(ASisy/SSisy) KB, Hih 4% XPS HEMEED, 5 HRE
B AT, SCi, = 0.205, SSiy, = 0.17, SO, = 0.63; 7£ IMS-D100 Tl & 4 & 8 7 1Bt R Y
£ {7 PGC/MS i, SR SE-30 &3k, AR 40—200°C, S RIBEF 980°C; X-ray
Fl ESR MR BIZE D/max UBX-H £ F75HA1 JES-FE3 AX T H FetiRi bk
73 RA 1106 ATESHGETTRESHTIIR; KA Perkin-Elmer TGS-2 SH{L T
TG SR, JLUGRAT FERURE S B A O EIRS RS /A 10em PIR AN EE LEIE.

g B 5 it i
VTMS %ﬁku&%ﬁ%m%ﬁfﬁﬁ:ﬁ%ﬂ%m VIMS EETFEREEHF Af?Hz\Nz%J
ERFSEANHENSETARSYOOIGERTE 1, 1 ELREENEE 0 T:

100 -

O , . . X . .
4000 3500 3000 2500 2000 1300 1600 1400 1200 i0G0 80U 600 400
‘ g (em™)

B 1 PPVTMS f1 PP(VTMS/X) f IR i#t
X = Ar, H,\ N, (s) VIMS; (b) PPVTMS; (c) PP(VTMS + Ar);
(d) PP(VTMS + H,); (e) PP(VTMS + N,),
3050 3 3010cm™*(CH==CH,)+ 2960cm"’(vcnl)\29000m—‘(vcm), 14050m_’(8.5cﬂ,)\ 1250
cm™(8sch, )+ 1010cm ™ (ooex, )~ 950cm ™ (ven )« 860 F1 840cm ™ —CH,—Si(CH,);. 760cm™!
(vew,); bISERH ) T & %9: 3440cm™(OH) Hy KBr FE F % 7K # iR, 2960cm™!
@]

(veu,)~2900cm ™ (veu) 2120cm ™ (wgip) 1710cm“‘(—(Z/——)\léﬁcm"‘(CHz:CH), 1455
cm™(CH,)y 1410cm™(8usen,)+ 1250cm™(8icn,)v 1040cm ™ (wgi0s; BE SiOC). 835cm™
(sien, ), FoH1 2120,1710,1040cm ™ LA RIS ZE B fk thi A BT, ME 1 5]BH, &5
TRERBHEEN IR BEWAKR, S2F XD, FTDIHER 2120cm ™ Hifl kR x
B,

- /—>":'—:Si—CH; +H +e €))
—=S$i'+ CHj + ¢ 2)
=Si" + H'—>=5i—H(2120cm™) (3)

1710, 1040cm™ FHFWIER TEEH T REARFERFHEAS S R VRS W IR
RHEHEBERRESPERCE.
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H2 EREDRTHEH PPVTMS 1y IR Jtig
EF: 2.7Pa; (1) 100w, (II) 120w, (III) 80w, (IV) 60w,

=SiCH, R B ME R BRR(DF(2), 11 Asin BT 80 FH —FEHT A, PHBHTHRE
KIS AR, Si—HBERE & EHTE.
VIMS FEFERREYH XPS %
1,0/‘“\ RTE 4. @3 Cus Ous Siyy WIEE
RERRGERT, 7KHE C/si bt
O/Si th. ThHEFEH N XPS & RIS
MR TE I 2, WNEREH, KeWw
hEENERA, XA IR SHOER—
BUEANEEY C/Si HLREE R
&y C/Si Hufk. C—H #8824 98.8
kcal/mol, Si— C 4 8 24 74kcal/mol,
Hb e Hlr Si—Cigth C—H BB
1 ! { BOERNBMEHENETEBRE, RN
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60 80 100 120
Th 48 (W) FEBBEBES R
K3 szt PPVTMS il ti s =SiCH, X =Si" + CH; + e,
—O— Asius —0— dsiocn,. 3t BLAE R R B 62 T B AL
®1 HEAMAY XPS BRMEW
TiER (w) c/si o/si
60 4.80 - 0.40
80 3.59 0.48
199 ' 372 0.62
120 4.59 0.64

* EA: 2.7Pa,
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®2 ESMREY XS ERQEW

EH (Pa) c/si 0/si
' 2.7 3.59 ' 0.48
5.3 4.64 0.36
8.0 5.42 ) 0.74
* ThEK 80w
%
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Beé & N, SETSETHEN PPVIMS WM alaETnEl |

4. WNREH, BEAEIHFE REMCHEMRETRE, @0 THBK; BINEA
B Ar REMRNLL T Ne ZINT R BIKAZE T REWME,

®3 7E Ar I RHRAWEY PGC/MS LhRH

&5 SFE = EE R

1 44  co,

2 “ . CH,CH=CH,

3 74 HSi(CH,),

. 74 : H,Si(CH, )(CH,CH,)
p 86 HSi(CH, ),(CHCH,)
6 88 ‘ . HSI(CH,),(CH,CH,)

* Thk. 80w; VTMS EF: 5.3Pa; Ar EF): 5.3Pa.
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#4 LN, DEEHRAYE PCC/MS ZR*

&S k SFE RN

1 42 © CH,CH=CH,

2 74 HSi(CH,),

3 74 H,Si(CH, )(CH,CH,)
4 86 HSi(CH,),(CHCH,)

s s HSi(CH,),(CH,CH,)

6 101 H,NSi(CH,);(CHCH,)
7 102 ’ Si(CH,W(CH,CH,)

* &HREZE 3, Noy EJ5.3Pa,

X-ray WRGRRTHE 7, WERTREME, #AREWAEREH.,

ESR A& RATHE 8, EhE -
R, RAREWEFER
EEMBEBE, XXHTE IR 45 30}
HiEH Si—H @ERWE B EH
= :

WE, ENMEETFSENRE 7
W TG RS RIRTH 9, 10 550 % 2 ) 15 10 5
F11, B o EBH,ThR Y S0w NELS | IR0 |
%mT&ﬁE%ﬁ: lj]$£ﬁ£.ka mﬁﬁE—F ) E7 PPVTMS g X-HLiatid
B XATHER BT M 80w E, EREK, SHERAWA N, XA IR M IHLR
—Br. W 10 Bty FETBAR, BA MRS B BIT . X TR BT IRRY , 3 B %

K8 PPVTMS gy ESR i



42 : ®m A F ¥ B : 1990 4

&, fféﬁié’]%‘*%?ﬁéﬁl% B/ 11 %8, Ar, Hyy N, SREFRERSIAERRE DR
BEFEMR. MX=MS4TE, REDORRBEREN No> H, > Ar.

VTMS H kA TS BT ShE
0 b——n
"o w @ A NS E T HES MO TR
— 80 GERAUFITHRS, 6, 7. E5F6.7
*:5;” & W I, RAYRE BARA KA IR,
50 . XPS s BA—BL. B4, I 5 EH
a0 30 _3"3(} D 30 EHLMEESEFSELPR MM, Bk
e QA REHE, HHESETSKOE
HY RADETFHEH PPVTMS § TG s ENBEEWARERRNER, R6R
EH: 2.7Pa; (1) 60w, (2) 80w, (3) 100w, B, ’Dj$igj(’ C/Si #1 H/Si thTFBE;
100 (7) (8 |
90
gSO
= (9)
“ 20 -
60
30 130 230 330 430 530
A (C)
E10 ZERAEATHEN PPVTMS i TG pig
(7) =4 5.3Pa, (8)=15 8.0Pa, (9) =6 10.7Pa,
%5 AHASEKLATHEORESYHTESITE
He c H si o N %% R
1/2 46.62 | 8.01 30.6 14.77 / Cy.09Hg 015,000 0
VTMS/Ar| 1/1 49.18 8.16 27.3 15.36 / Cy10Hy.14Si0.9500.56
3/1 50.00 8.29 26.8 14.91 / Co.1rHy 358i0.9400.95
VTMS/N, 1/2 45.30 7.94 23.7 13.55 9.51 Cy.78H;.04Ng.65815.5:00. 85
1/1 51.62 8.56 19.7 18.63 1.49 | C,.30Hy.5eNo.118i5.100, .16

* gk, 80w; VIMS FE: 5.3Pa,

#®6 AEHETHEHREWOTEDHE

TR W C H Si 0 % % R

80 53.11 7.81 27.1 11.98 C,.H; 4:510.9100.15
100 47.82 7.73 28.91 15.64 Cs.99H;.73511.0,00.5
120 45.44 8.42 31.05 15.09 Cs.1sH3.42811.1,00.94

* EHF3: 2.7Pa,
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100f—

90} (4)
= 80p
}-70L |
# g0 . (6)

S0f

S0 130 230 330 430 530
BECC)

il EXRFSEFIEELETHERN PPVIMS &) TG 4
T 80wiREAf: 10.7Pa; PM/PX.: 1/1; X: H, Ar,N,; (4)=7
Ny, (5)=8 H;, (6)=9 Ar,

RT AREANTHEHNRAUTRISFE

EH Pa C H Si o) Zm R
2.7 53.11 7.81 27.1 11.98 Cu.sHy.4:510.9700.75
5.3 48.93 8.40 27.30 15.37 Cu.08Hy.40810.9500.56
8.0 54.15 8.96 24.78 12.11 CusHy.06510.5500.76
* Tha: 80w,

7 MRA,EJEA, H/SI gk, BHi, WHEMEN RS RE YA R 744
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THE STRUCTURE AND PROPERTIES OF PLASMA POLY - |
MERIZED VINYLTRIMETHYLSILANE*

YAN Wenge, CHEN Jie, LU Lizhen and WANG Shicai
(Changchun Instituse of Applied Chemistry, Academia Sinica, Changchun)

AnsTRACT”

In a capacitively coupled discharge witih external electrodes, vinyltrimethylsilane (VTMS)
was polymerized. The deYmer structure was  characterized with IR, XPS, .PGC/MS,
X-ray, ESR and clemental analysis. A polymerization mechanism was speculated. The ther-
mal property of the polymer was studied by means of TG analysis. The polymer is found
to be amorphous through X-ray study. XPS examination indicates that oxygen is incorpor-
ated into the polymer chain when plasma gases are not added, and the C/Si ratios of poly-~

mer are lower than that of polymer in genmeral. TG study indicates that the polymer has
better thermal stability.

Key words Plasma polymerization Vinyltrimethﬂsiléne IR, XPS »
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