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Abstract - The thin films were obtained by Zylsiz & AFoltk olelgt 83
platsr:r.wa ptolvmeriijzaltion ‘ tgf phenyl gz 2L 75 BAdE JsAse
isothiocyanate. olymerizations were 7 A o] 5 gursk o .
carried out in  rf(13.56{MHz)) glow g L ‘]_EH?L%? %::'jﬂL;‘g
discharge generated in an inter-electrode H1 o JleduaE gA4ste ¥e
capacitively coupled gas flow system. It = A2y, CVDY 3 EH2vEE
was found that this monomer produces WX tlorszl whHo] AAHn QUch (1, 2)

uniform films with a wide range of e ==
. s Pt Plasma Polymerization
thicknesses, from hundreds of nanometers Sehzrt 23 (Pl y v

. o o Zzowz A -

to tens of micrometers. The deposition Method) & ai"“"io °F’H°j] S
rate appeared to be dependent on the F U3t 7o kg A xR Yol
substrate distance from the monomer v} ZglzulEdHd 28 AZFHE TE

inlet. The IR data revealed significant 2} wbole Zgo] a2 o3
decrease in -NCS groups content in the -

=18 B 213 =51 3l o 23
polymer as compared with the monomer THOE 53% Jta dfez 74

spectrum and indicated for the appearance el BE(Pinhole)e] §ixz WEA. Wzt
of new absorption bands corresponding to 24 9 UjekEAJo] 3t Byl A
the -CN and C-H aliphatic groups. The Alglz 9lojA] {7lubet AR Zgtzw

soluble fraction by GC was found to be Z&o] ol o]&5m gtk (3, 4) 18
composed of numerous low molecular

-weight compounds. v Zelzeledt dwte] EA WS YT
guy AFde Bpsln FetzoEgy
1.4 = ol Wik ZaA stmEAA ot {718

wlo] 2 &aHA Fn 2] FHFLE
FEREN R AARFE Bobdl f71wte dd 159 Fz2E oMHE &Y 71X
2y | mel frlebeto] ZRAln EhA] Rsta oh
Ae es thgasior & ool HA 2 dpddes nea AzA, 7tuAE
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%ol ALLE T gl ofolLE] QAo E
83 7-1A59 ¥)=x)3H(Delocalization)
2 Qlsld #HRT 542 7 HE ofol-
A€ @ AloHYl E(Pheny! isothiocyanate-
PITC)E ZxmE AHdn ne:x &
zvio) 9z PITC ¥ehd A e F ol&
utobo] 383 4-& 93 A pxe 3
A= EAS Hristd.

2.4 o

2.1 #HY olo|AE|2A|otHlo]E ¥}9}
(PP-PITC) Y Hix}

2% 18 $AR godd gaAHIFe] AL
wRAd 2¥Y ol FPRAAIR, ol
RF  Plasma  Generator(13.56(MHz],
AUTO A7), Model ST-500), w3 Al=d
(Load Coupler LC-1000), #h&lel 7} (Ar)
o %% zd A2 (Model RO-28, Tylan
Usa)® #%FA(Mass Flow Controller,
Model FC-280, Tylan USAYE TAHA
th (5) o|& ol&dl PP-PITC ¥#9g A=
HAT. B 28N FA20FH BERAL
AdolZk2 %  4(mt/min), PAFHS
13.56(MHz}. 7t2¥ 0.1(Torr], ¥AAY
< 200(W)eldct.

2.2 PP-PITC y2to €4 24

PP-PITCS TSt AR Fde 22X
E(CHCly)dl 7184 37 2449 &3
2 BHEg. FHAEE B48 A8t At
2 3gvtead " (Gas chromatography)et
A% BAY)(Mass spectrometry) LKB
2091 gas chromatograph-10% OV 101
Column(L=2.7m, id=2mm)]& AI&3g
o,

PITCS PP-PITCY IR 29Ed £4
(Bio-Rad win-IR FTS-165)& 93t KBr
N} g Az ZAFHAG.

a

3. 83 ¢ i
3.1 PP-PITC Yoo s¢#ta
PP-PITC %92 ¢ E&EZH 200(W),
0.1{Torr), 4(nt/min)< €33 KA} W
AAE 2o 2N YN E £9 4
%08 (nanometer)olA] 44 rvlojazulg
(micrometer)7t4] & WA €€ £ ARt

1
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el

agy 1. Ea=ol s AT
fFig.1. Schematic diagram of plasma
polymerization apparatus.
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s} 719 BdAYE HEANAE FTFE S
o, 293 1@t A Lol 10(m}d 2
27t L=3(m) ¥ L=17(n)Y BFETG o]
S ¥ ZHEL Rolxn AUt 23 ATt
28ANE A9 2L 3% vehlz dLH
ol WHgHd Eixurt FYE] @ ¥s@
9] <ol olAlm tiAl AFAHR HEot
7] 9% Ao Lo AN} gle Aoz A
ztdo, adx 718e A« dg FEE
WHTS & & AQen Lol 3(em) <13ty
Y E R 4L, Lol 17(em) 1%
o] HYolHde ¥Z AL APE 4%
dojren Lol 3~17(cm)e] EHdMEe T¥
g ool FAHE S Dt}

L (a)L=3[ct0)
T ot P
tr (=17 {em)
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Fig. 2. Time dependance of PP-PITC

film thickness for different
substrate positions in the
reactor.
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3.2 st (PP-PITC) Y &t&td 1x

g 3 2Zxd FYUFY 7% e Ag
LS ¥W3ANAE o PP-PITC wg TAs
I Ude 94 HAEERFS vdehdg,

Lol Z715el uet dAdELE FH4EA &
7Fettizt Aadle Aoln, T=F BAARE
FASA A, F2d AXYELS MM F
7bste Zgeltt. B AZEol gAY FidEe
Wele] BANE $HTol HuAE
oJleld EHTEHE -N=C=SZo] Fetzr}
o ola) ZelA 2HATE AUE 2 £ 3
1 OEF A&YES PR SHER¥He
go] BAHEe HAFM B2E FHT EAE
3 e FH53F EAE] IAdHeE e
Zol olug}l 4zt =YX oz FFE AL
¢ & .

I3 4¥€ PITC 2xvist E=ol SHEYP 2
2 AFE FEHPP-PITC)9 IR a¥E:D}
EAE Jedc, PITCY AdEdsy A
3100(en™") ¥IE CH AZAFol9, 200
0~1700(ecn )l X el 4709 <% sae #@d
(CeHs)7l, 2160(en!) S32E C=N 423
%, 2050(cn™) F3AE -N=C=87]. 650(cm
1) sl3E S-CN A271%L vegdc, a9
dl PP-PITCS 2#HEHdME PITCY 29
EJdA & + gle. C-H AWE 2¢E 4
BlE M2E I35t 2900(cn )l A YeRY
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Fig. 3. Polymer film composition
contents as function of the
distance from monomer
inlet: (¥)carbon, (A)sulfur,

(@)nitrogen, (M hydrogen.

1 itk =& PITCAM -N=C=871& Y&t
e 2050(en)9] &4 H=7F PP-PITCH
AE 2200(cn™) HAZ AYstd ey
ol ool AE| @ Alohlo| EV|F} Egzplz <
ste] HMEsld & Jdedy, =% C-H A%
Z w=ze 2#(2900(cm*))F 1600, 1400
g 1000(em)ellA WEE sAFe] Ho
A Az Zgtzvuld o3 HEBANTGE FL
Z7oltk, 1¥ 5% PP-PITCY® FAAES
CHCl:o 7F8A4d AEd B4 AR
IR 2% Eglo|t}, o] 24EHEL 18 49
PITCY ~d9edzgls 843 & 54
ellm gled, CHClS 7849 &4
HEHJME N=C=8718 e 22
(em™?) A37} ZAHE wrto] oy tiE
aEg E Zgzold o8] gds) |
2888 & 4 k. CHClol B84
ABol AdEZdME FF& HIAEC] HoA
Ao zRe Zgzuid o WEE EFE]
7ratA BEdsled nEAzZ AAHATE AL
& % sk, o]¥@%o] PP-PITCAX e PITC
da B 4 e d3 #gle] oplE N2E
B350l #$&5rg PP-PITC7F AAZE o
Zalznlo] o Az LAY AE T
dojyn YL & + Uk (6. 7 .8)
PP-PITC¥ CHClsdl 71449 48y ¥
|4 HEL g o|Fojxn ZZe F&7} ©
2 ¢ & Ut HEAEA RS vk 22
otEa T (GO &) BN ZAE & 19
vehdch, sl2 azclEadsed o f B4
A2 RE CHClLol 714430 AEELS A
AZe 71 ARELE & 5 AT ol
AL 1A BPEES 3-S5
£2 nEA(PP-PITC)E ¥A4HAIe WEE
I of S wleg B olve, EAE AN
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a3 4. PITC 2ko{(A)} PP-PITCH(B)=
AWER},

Fig. 4. IR spectra of PITC-monomer(A)
and PP-PITC film(B).

~1557-



4 Mj
e MW e

~
o, B

0 T

g

3N 000 U e

: s e
/_\\ﬂ//" \\]\\J/

T

TR am St fanCe ()

~ o omow

<,

SV U —— —
w0 000 2w 03 nuw

18] 5. PP-PITCY HoM S22XEo 224
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Fig. 5. IR spectra of soluble in CHCly
fraction(A) and ~  insoluble
fraction(B) of PP-PITC thin
films.

e 71299 E JeE 22 PITC/ Eg=n}
o o3 ojmg ez Wslg PP-PITCE
F4HAqe7te YEle 8% FANY. &
GC-MS ¥Hez®y Lt 47 2¥ &
& vtabdy Az e Fz, adan
FEEd 4gE vl FAE9] Ais 7}
5ilthe Al £ oF Fo}.

{N‘" LELY ) IRLE K] £ 2
i3 k] 10 i o1 l
CHS 10+ . . . N ) S~
CHS ' "S-
CHM 13 - ' S
CHAS 18 . ! © e
CHMS 10 ) Rea wo¥
CHNS @ . .- ' G-
Coba w4 - )
CHY, 1% . . P s “‘é...
Collh 11 B . B B 2 @j.b
CalhS 1M . . « e D
Cules 16 - ! (o]
Cublule 28+ - . 2 [ @)
Caltus 2 . ! oo
CullatinS 23 . . . . s ©-'
oy
Coflis 23+ . - . v 7 wews
CuMoN,S, T0 . . B O 1 1}

CeMyliys, o6 -
¥ oo

E 1. PP-PITC% SoiA 218492l 489 N

P
Table 1. Low - molecular weight
identified in soluble fraction

of PP-PITC thin films.

A&l 110, 124, 135, 154, 179,
184, 218, 2283 749 {ABAMEe 71&E
9 Fn&d dolg(9,10)% vindHE w 2
S A% 2HEHG F IAFG. 288
F4BE S o dSH Fe FE
L 4

1. GC-MS9 g3 AAE FHEEY T23
PITC7t Zelzvolo] o8] £t ¢-NCS:,
CN-, ¢-3 Z& grjzdg 2§ EAESS
Aate ZAY B e AAYF =
o} Yol FARAES I8 EREY NS
S B 1A BEo| A¥AFE 7 BAYEE
2} #4e & A9y Fa U JEER
C1sHsNS o] #Ao|th,

,N
Nu§ Mg,

és‘ @"'\s“@‘[ n
-0

§ ws N Nwg
&-0-S-0+50-60 o

2. Auxez € ess(thiophenol)® 4
o] = (disulphide) #HFol vlgtd 28
¥l ¥ € (biphenyl) 3 gud Aol
(diphenyl sulphide)¥ B8 E|2AloNo|E
2 57 3 e orsjd PITC BAEY
o] dstE o|@ct. o FHF L B WollAM w
2A olFoA8 nx9 AL MY €
(thiv) = Jol=Ed (nitryl) FHTEZ He
EloAlohdlol E BASE A& @Rl St
gelzrlo A olgdste ¥4 s AFE
ojt}, ofrlg =H'Qd ElAchilo]lE EAEYY
we e 8§F53HU 43 g 9gsEd
o7l gt W (3)e AEAFTE /N PYHE
9] BN Fo g 27 AFE 59 dhtol

o [0 o

3. B 1614 &2 % ¥$5%% 1A GHEE
& NhgHe] A7) R EoM Yudsed 29 3
dA B Al YojA4F 30wt’S Bk B
< %& 7INA R, ole Fo] AR U
iy Edsols gz ojv] EAste A
o2 HH¥Y. % Jehde 470(m™)e) ¢
g g3zt nEa gey F28 7HE 4y
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4. PP-PITC® oA 71844
BatgFo]l 1249 1429 % MY
Ee Egzuld o3 $Y¥F E
#3542 (open ring) A
Ztzseld B840 neAZR A
ZZoM FAY 71 gl

te Zo] olg Sy @

o
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4.2 £

PITC 2xvE Ap&3id
(PP-PITC)&
714 5482
ket
(1) Eetzelel] A R Aol 2714 4
e 2xvl2 5 247t AA SHojAe
vhe3t dit olEY o] mEA ¥4
ojAle ZAY oPEE . WEFFHHo
B3 sHoze U nER FA4d A 7
g,

(2) ¥ete] FAo] wgAlA Jlmel AR
ot A EHE vEhled L=10{(cn)
ojA B wtuto] 74X FUSHA Bojt.

(3) PP-PITC %%tel £43 A&AFE 713
BREEY TAHEL Rxvist Egtzuld 9
&A@ o uteto] He wFUFE oldste
d #Ad FEE AT gdoz FHzv
% 9%e Jﬂl’—%}q E4ET A7E 4 &

Zapzo} 3¢
dEq, 29 HHH P A
$Ng A%}E Oew 2ol &

glzel 2UEE Z2Psled 49T 28 &
Aoz 7lr41€1‘»}.
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