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Abstract : Quaternary ammonium salt terminated silane was prepared from aminopropyldimethyleth—
oxysilane with methyliodide and ionized 7,7,8,8 —tetracyanoquinodimethane (Li*TCNQ~) was prepared
from TCNQ with methyliodide and lithium iodide. Quaternary ammonium salt silane—TCNQ adduct (ST)
was prepared by reacting quaternary ammonium salt terminated silane with Li*TCNQ™ solution.
Poly (dimethylsiloxane) —ST adduct (PST) was prepared by condensation of a,e—hydroxyl group ter—
minated poly (dimethylsiloxane) (PDMS) with ST. Maleated polyethylene modified with PDMS (PST—g—
MPE) was prepared by melt polymerization of maleated PE and PST in internal mixer and PST—g—
MPE/carbon black (CB) and MPE/CB composites were prepared by compounding PST with MPE
and PST—g—MPE, respectively. The thermal and mechanical properties of the composites were
measured and dispersion characteristics of CB in matrix resins show that the dispersion of CB in
PST—-g—MPE/CB was better than that of MPE/CB composite.

Keywords : quaternary ammonium salt silane, maleated polyethylene, 7,7,8,8 —tetracyanoquinodimethane,

carbon black.

M E
P051t1ve temperature coefficient(PTC) 2] &4 A5ol &
F7F 229 AgAA | 2571 Adsstar ol wel S &

C°1V1 Aol FAS F7kslol A2 BFo| sk
QAL o2l 4 5 AKX, BN E, S8, v
917, HEIFFE 2 SRR TGO Tk AF} RE] &

KX
=
A<

TTo whom correspondence should be addressed.
E—mail: kdoowh@dankook.ac.kr

224

O

Jt}h? ouk o & PTC Alefe] AlZelli= BaTiAle] &kt
=2 Qo Curie 5(7) 2R P54 o8]
Jo] vehdtiar etelA Ik’ e o)5e ;}—0— A7 A
A7), A= ez Axo] Aeks 7L
A7} AE=E ] $hr 1 a4
AEA S 12 &

_E_ x.“zs]— 2= ohﬂrj_y_ a

o W
~ K
3!

rok
o

o7
1A
o

’3H€3]'J—Z]' ke W
A4 Sl A SHE
ﬁ’ﬂ PTC resister (PTCR) A&Z A%
53] FHEEEe] W] AR o438t A &t
Itk A4 EAke] A9 ThellAl PTC @7l
Alek] A=e] 7eel sfgEnk AdE Eelel

gy
flo

oy o 2
Hl o fo
il

b

o N > e ¥ koo g oo
(o]
t o
5;
O

O]—roix

ki

\__

=y
;O

£
£
_EL



Poly (dimethylsiloxane) ¥4 Maleated Polyethylene®] A|z8} 1 54 225

g#ll(LDPE) & ©]43 PTC &2 w4l tiido] Fx| H31
o} yHl% Zg]odA(HDPE) /7535 AR5t PTC &7
& Ao 93l Kohler’” A7 o]Fo W A7AE] 28] o
8] 9] A} gEEC] PTCR AR o]gso4 g™
PTCR aEAARS] AwAde w24 Eakd dAwA gxlol o3t
A1) tunneling @2 AgEoj2n] PTC d4ke] d2le] o
afo] we ATAES AWAAGY oo oJe Rulws? 7;,
FZold AmAd AAE7R 1HE WHEE] 2sle] WAl tun—
neling @4 Walat7] wEoleta st ok wgk i
k) g-go] Mol wl AA YRl FHEEH ] AH72e
o] 71584 tha] Adle] 7FAsl= negative temperature
coefficient NTC) @/de] Yeh by ol= FHEE= 3 1132} 319t
=91 HDPE?] oFst Al Age, = 22 Ui-e] st slsh4
Agteo] 7]o1gtthar A QIrk'® ol2lst NTC @4 PTC 4
ALl &goll Algte vt H7] wlitel NTC &= #AlAs] 9
slo] 12} SRS THAITIAY A dRke] ERIAE el ut
E A sitETe AW AdES ST vkt s

AL
2B v ARSHA Hell mE 7 398 Al
o] A7¥a Q). wghA] £ AF-ellA= polyorganosiloxanes-
HDPE®| “1#3ZEAA HDPE A BT #5k shghaS fal &
SF A7) SRR EUS 3l ol 8 PTC 5735 vEh]
= &) A A7 FHo] Qi) ¢ el OH71E %= poly
(dimethylsiloxane) (PDMS) ¥} aminosilane (AS) 2 7] =%
7} w$- 94231 7,7,8,8—tetracyanoquinodimethane (TCNQ) &
ol gslo] w3l Zeloe A (MPE) S HAA v o37]9 7}
BEdS compoundingste] PDMS WA MPE/7FE-E8 2313
£ Azskicy. PDMS W4 MPES %% FTIRZ NMRZ
g1l em DSCe TGA 9 UTME o835t PDMS HA
MPE/CB E3A12] 47, 7|44 545 S48k

4

ME. & A7 AM-E MEY X 2= AldrichAke] 23t
Z A GFrEgdit 1% oleh &, AEA THAZE Mitsu—
bish Chem AFe] F%=A 7H2E219] KETJEBBLACK EC 600JD
(M)A 1270 m¥Y/g, DBP &8 : 480 mL/100 g) & AM:-
aFom TCNQE: TCIAMY] AlES AAIst] A8tk 3—
Aminopropyldimethylethoxysilane (AS) 2 GelestAFe] A&
OE ARSI on okbigtel OHY7]1E Zh= poly (dimethyl—
siloxane) (M, : 1000)& (F)slgA2 2] AFS M-8
th 2 9ol §ulli= AldrichARe] A& g Alste] ARE-skleh

4%} ¢oEY AR-TONQ HSEHE(ST)S| M= 42 2w A
F—TCNQ adduct (ST) 9] #AzE= AllcocksH? Vygodskii 52
WS Fug Az olSEY, 42 YR EY e NMP
50 mL9} AS 9.05 g& #78717), Aawsg)7] 9 wnb |7t 5
2 200 mL 37" EekTe) 7rekar A 714 3t Adellx 24
A7 Zot Rk & thS methyliodide 7.05 g& 7}ske]
3 2o 1247 WA AT HES ABAE-S 80 Told A

7Azste] Tdol| 42 ARFAS Zhe AHRS Itk olesid
TCNQE= oFHEYEZ 160 mLel TCNQ 2.04 g= 200 mL
37 EFeknAel Theto] Hav)i df AdellA] 12413 kA
k5 methyliodide 6 g7 2253} 2% 1.34 g& 7Ist 54
3 27l 12417 HEEAIA Y] Li'TCNQ 49
sttt ol 23tE Li'TCNQ™ €< 80 mLoll 44} YR HS
25 mLE 7istal TUs 27delA 24413 w-EAIZD o
85 oA 7t Axste] AxAe] wksAAE STE A9
(F5F :82%).

Polyorganosiloxane(PDMS)-ST Adduct(PST)2| H|Z=. Poly (di—
methylsiloxane) —ST adduct(PST) &] A|ZE FERES FA]
Zeke]] OH7]S 2b= PDMS 60 g3 ST 4.32 g& 7leta A4
715 &}, 85 TollA vhSAIFeH HhE-2] T2 F3so] Aozl
ofghee] o & Bl RSN ES EFCE MFsto] vyt
$E52 PDMSE AASIL Wy AZFste] 24 Fz2e] w4
AEPSD S QUG (TFEE 90%).

PST A 235t Z2|0f2l(PST-g-MPE)2| HIZ=. PST WA
3} Z]odd (PST—g—MPE) 2 HakkeAF] internal mixer
(Rheomix 600P) & AHg-3to] 885§ o= A|=e3itk. MPE/
PSTY ¥7A 2AH]+&= 98.5/1.5% Hsta E77] Yo 5=
150 C= 3F9°oH 40 rpmolA 2087 £43ke] PST—g—
MPEE &3t}

PST-g-MPE B3F&H|/CB SgHI2] M=, 7HEE2=H(CB)2 150 T
oA 3AIZE Bt FF A=A T ARSSIGITE MPES) 7HEES)]
218]31 PST—g-MPE$} 71288e] FA|E 100/0, 95/5, 90/
10, 85/15, 80/20% WslE F-o] MPE/CB, PST—¢-MPE/CB
35 Azl o JHEEE ] gl wel MPE—0~20,
PST—g-MPE-0~20°% 747} Yepligict. o] sRHEss +
o7 B]&ol webA HakkeAl) internal mixer (Rheomix 600P)
o FskaL 150 T, 60 rmpelA 20837+ Edsto] A %38kt

AEAZ=. BAE<Q MPE/CB 2 PST—-2g—MPE/CB 23412
hot pressel #3&}la 180 C, 1000 psie] ¢HoZ A5l 1
9 2 mm 7L AFHE Az

717|2M.

MM B4 EAM : Perkin Elmer Spectrum GXZ& |83}
AEE KBr Aol A% ExspAY B55 #Al&ste] 400~4000
em™! 9] slellA S

8 xp7| 29 M 'H-NMRE VarianAH| 200 MHz EM—
3605 AHgslo] HAsI o Alss 7] Egvdido]
0.03% ¥ DMSO—ds 9ol g3l|A1A S35kt

BEY 2M  TGATE MettlerAke] TG 505 ARS&Rlth A&
6~8 mge AlbO; WMol ¥ AA7]5HF 3 20~800 T Hel
A 10 C/min?] 2552 3t

AIXFAIZERY 24 DSCi= TAAR] DSCE AMEsRlom AR
7~9 mg= 51 panell Wil Zd=2ellA] 200 T WA 10 €
/min®] SEEEE L4715 stellA S48k

TIAXE M : 7IAF EAL LlyodikAl 29 LR10KS! WHs
1 AF7)E o] 83l ASTM D 4129] o}d 352 AgHA
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il

2

o o
2
odo g fN

z
<

Polymer (Korea), Vol. 30, No. 3, 2006



226

2] 50 mme) AR Aete] AR dolE 20 mmz ol
9 20 mme] £ sho] APPEE Sk oln) F

A gel thell 103] WHE3t Hghs vERgsi)

BE=ZX| =X : Hitachir} FE-SEM(S—-800) & AM-3}%C
] ol 2 Ao MPE/CB, PST—g—MPE/CB compoundE 3
A A7 BZH sheetS shalT 7 whhd ] SAEES Z71A)
7171 9138t4] gold coatingdte] F7d3ston =74 Al &2
80004, 7F5H 2 8 kV o]qitt.

2ot H EE

4x} 42 ENH AMZ-TCNQ 2EIRFE(ST)e] M= TCNQE =
Zolu} 7] AR} FolA|ZHE AAE wol MY (TCNQ H)ne] &
sgoz B ol F49 TCNQE 7k M™ (TCNQ )n
- TCNQS] B3t o 5 o9 H7] AxAe 107°-107 Q!
em” ! AT ok AL olu] & oA ook LitTONQ
£ Allcock®] WS Zaste] TCNQS 29 T3 )5S ofA
EUED gohe] 7t A Azsilck 43} g e
A|F3= Vygodskii 50] WS o]&3lo] NMPol ASEl methyl—
odide® 7hele] WhgAIZOT WHSANEE B3] $lstel
FTIR¥} NMRS =%38}a 1 A3= Figure 1(a) ¥ Figure 2(a)

(a)

(b)

Transmittance (%)
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Figure 1. FTIR spectra of reaction products. (a)quaternary
ammonium salt silane and (b) ST.

-
(b) | Jtl N

Figure 2. 'H-NMR spectra of reaction products. (a) quaternary
ammonium salt silane and (b) ST.
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o Z+z} YEbSIT). Figure 1(a)ol Yeld FTIR 423
2 ¥ 1640 cm 'elA =N'CHs, 1100 cm 'el|A] —SiOC—,
850 cm 'ellAl —SiCHsell 71918t &4 337} Yebdth Figure
2(a)°ll JeEhd NMR 34435 29 0.1 ppmelA Si—CHs,
1.35 ppmeollA] —CHs—, 3.85 ppmoiA] o|&A]7]ol 7|13t u=
7F vERew 2.32 ppmelA YERE —CHz—NHgell 7191
937} 42 dREPoR o]&sbg ] wl 3.43 ppmelA] e}
U= Zo0 = Hol 43 ARFA Ago] AXEHUSS EIT F
AT

STY AxE= Li'TCNQ™ &3 43} ¢ Fee] g s 2t
£ ASE A Axsen vk F FA2] Livh AEy
Ak APE ST F2ERIE 918t FTIRZ NMRE 574313
o 71 A¥E Figure 1(b) 9 Figure 2(b) ol 2 YeER)S]
t}. Figure 1(b)°l] YEH FTIR 44 7E B TCNQY
—C=Ne] ¢J8k F59 37} 2200 cm ol UEbtow 7 vk
T I35 43 SEES Ae FdsAl S9EISIT Figure
2l YEPd NMR SHZ27E B 43 AdZFA 2] 2
& 9719} 543, 2.87 ppmollA TCNQ—ol| &3t =7} 1v)=
Ueh= Zlog Hol ST7F AlZREASS F0E 4= 9lgler
o)5 gAell thgt W71 E Scheme 19 HERAITH

PST 4 2423} Z2|0f|22(PST-g-MPE)2| M|Z. oFcho]
hydroxyl7]& zH= PDMSSF Wtel| o ZA1712 zH= silane”
TCNQ (ST)Z 85 CollA 4A17F 52 WhS-A]A wiko] silane”
TCNQ 7} £ PDMS(PST)E A|x3&+¢ith o]= MPEe°|
I ZE WHSA]A PST-g—MPES A Z3817] $8ke] MPESH
PSTE 98.5 : 1.5% internal mixerel 3}o] 150 ColA &
FSTAA PST-g-MPE 35 8AE Azt om ol st
37175 Scheme 20 YeRfITE o5 =S ERls]
$8te] FTIRS =748ta PSToll thet 2 Figure 3(a) ¥
PST—g—MPEe°] thét 21L& Figure 3(b)ell zHzF vehyiglct
Figure 3(a)°ll Yed PSTS FTIR $344d75 29 1640
cm™' @ 2200 em ™ol YERHE ST B4 9717} okshuo]
Uel-S-S gelalela —Siosi—dl 71918 &4 9137} 1090
cm ol LEREE: B1E 4= 9191om NMR S35} o EA]7]
of &gt 937} AL 1 wte] 935S STe} Ak Ze=
Hol PST7} Az oe-s g1 = A3dth Figure 3(b)ell 1
Eldl PST—g-MPE®] FTIR®] 574 A5 29 PSTS OH
719} MPE®] 3l Fgaqlate] wkgo] 3t o ~u|27]9]
E5 927} 1750 em” el YRS 1100 em”ellA Si-

EtO-.*N< M,

NMP

EtO—.NQc(aI@

TCNQ + Lil — Li®TCNQ6
/ .
EtO.Nl\\/I\e(ale + LOTONQ® -Lil Eto'N@@TCNQ@
ST

Scheme 1. Synthesis of quaternary ammonium salt silane—
TCNQ adduct.
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CH;

HO—HSi—O%;OH + ST —— HO+

CHs

Scheme 2. Synthesis of PST—g—MPE.
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Figure 3. FTIR spectra of reaction products. (@)PST and (b)
PST— g—MPE.

O—Si Al 71918t 937} oFeiAl ez 2102 Ho} PST—
g—MPE7} A58 18 5 3lich

¥™ Y. PST-g-MPE/CB &3] tiste] TGAS DSC
£ 543t I A3E Figures 4 9 5 YERAITE Figure 4
= PST—g-MPE/CB H&AolM CBY &l u= TGA 73
ATZ FR2E 9] shego| ulE F7) FEE W w824 MPE/

B E3tqoll A sHEEe o) dhafo] w2 F7) =8y el
I fARHAl et on] FHEES ] Fhgel] whebi i a7 Al
Al 2Rl o] §loth BEgk 510 TeollA 50%2] -
A FAELS Hola glor x7] BElel 420 CTolA Yeht
I 9lo] PSTO IiZER QI3 97 BEAL A Walex ¢
= A07 #=9r} Figure 55 DSC 235 yehdl oz
MPE—0%1 7%- 132 Coll] 70l &It 5= =27 e Wyztol
o3t AAA X 7. 118 TollM Yebdt) wbd PST—g—
MPE—-09] 7-9- MPE-0XT} 552 130 C F-FollA] Tl &gt
F4 vAg AFAHLS 116 TolA Yepstor A& o3 &
T 939 AH, A 1744 J/glE MPE-0RT w2 3k o
bty MPE-0 % PST—g-MPE—0, 5, 209] Th, 72 9 AH,
< Table 10 YERHITE Table 18 B¥ 7H2229] dlefo] 5
oAl 20 wt% = S7Ferel whet MPE/CBS} PST—g—MPE/CB
Al B T 9 AH 0 7T dofwton ol 73Rl
PST7} ggell w2 A3k 74 wlitoz gehec) 53]
FHEER ] Sk )9l PSTO] & - Fof wel A3t Wsish
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i—O si—o—sll\/\/ NMe~ TCNQ
n
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P
s (0]
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m | | | ® O
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Figure 4. TGA curves of PST—g—MPE/CB composite.
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Figure 5. DSC curves of PST—g—MPE/CB composite.

Table 1. Various Values of Thermal Properties

7 (C) 7:.(C) 4H (J/g)
MPE-0 132 117 194.5
PMPE-0 131 116 174.4
PMPE-5 130 115 166.2
PMPE-20 128 114 115

£ djlez A3l Ar, At o A He A2 YEidth

7IHI® M. PST—g—MPE/CB 53] tfste] QAL =E
=4sl1 1 A= Figure 69 YeERITE Figure 6(a) oA
MPE/CB &3tae] 75 7FE-E8 9] o] 0olA 20 wth =
Z7Vebel wek Hof QA EE 232004 325 MPagE 443}t
A Z718E Jehlglew PST—g—MPE/CB B39 A$ %
20014 308 MPaZ T7Fe YRStk =] Afol&
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350 Hols AL fdst A4S 7IA= PDMS7}T FAKE<] MPE®|
3 3004 e PeTaaIpE | CB M e TR 285t dye Alsdch 3 MPE-0~15%}
2 2504 I I PST-g-MPE-0~15 H3Al= 7REEe &% Sl wet =
X, W37 AL ol A s =AE oL} FhEEe &)
5 150 21 20 vl 4% QBRI Aol YA AU 3]
17} 504
g oo otk o] Aekow w9l PDMSS] Qdakuct 2AAZ 7Hlw
- el gar 57}011 ohet Jo] o A Agalol vhekt A
= 9 2 Alsdrk Figure 6(B) & A&5 5743 A¥E PST—g—
0 oo 5 % MPE/CB % MPE/CB &34 5% FhLE e gefo] F713ko]
Carbon black content (wt%) w2} 168004 2.0%, 170004 1.4% =2 F23F 2182 7HAE v}
(@) Ehl glom g sheee ﬂakow B 21 o]
o = 719) U g Ao vk,
—PE | CB BEZX| £Y. PTCR 1A ¢ A4k tunneling &
S - =1 PST-g-MPE / CB Aol o)gt AT sE0] WA H 1& FEFo sk &
E RSO A% 1A SRSl Aol v A Holst
s A ol 3 L FWA QAR Wskw 4] Fole
g 105 T AE AW 1A AEA FAATY 2A Ak ook 7
. bk olelet RAHES Hals] fiste] MPE/CBS} PST-
g _
= g—MPE/CB 53HA|9] 7R2E] el we RE2AE 5748t
0 0 T 11 7 A= Figure 7] YeRAUT) Figure 79 (@) 9} (0=
Carbon black content (wt%) MPE-5, _1Oﬂ éxﬁ@y/]_o]uq (b)ﬂ' @@= PST—¢g—MPE-5,
(b) ~108] Z32%0Ich MPE-52] 7% 5-671 4o s
Figure 6. Mechanical properties of MPE/CB and PST-g— ol g E FHE Holu 3lou PST-g-MPE-59
MPE/CB composite. (a) Tensile strength and (b)Elongation AS 2~3M ARZ S E BAaadr) €53 FA el
at break. v ok o]8] SR E IRk B A71+ 50 nmE HERASITH

AW:S,J msmmm (3 aEtM)

(a)

™

R
.

)
+ x ,%
I AR
ATS&OkV103mmx801k\(} 4 500nm

4

(c) (d)

Figure 7. SEM images of the cross—section of MPE/CB and PST—¢—MPE/CB composite. (a) MPE—5, (b) PST—g—MPE-5, (¢)
MPE-10, and (d) PST-g-MPE-10.
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FREEHS] S 10 wt% S7MA 42 MPE-10 % PST—
g—MPE-10¢] 4% (a), (b) 2] AF¢Ht; w2 drkse] S5
I QS Hola Qluh FHEEY ]Jxke] ¥¥i= MPE/CBE o
Ehd (a), (¢) oM BT} PST—g—MPE/CBZ teRd (b), (d) 2
7971 o 127 ¥xske 2SS st wiHAE o
B3l TR 88 =Y 5 S Bl ol SEtE Fo
% Ao7 7lgE)
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Poly (dimethylsiloxane) —STE 223} Z&]od @ (MPE) o
TIZEAIFA PST WA MPEE A%38 v 7HEE23) Ak
w3&lo] MPE/CB, PST—g-MPE/CB &A1= A %8ta 725
O] gkl WE d2 9 VAA 54 a8a RERAE 54
sto] A& A2 vy At

D 42 dEEDE 2 AEE o231 TCNQS} HHAlA 4
2} e Af-TCNQ adduct (ST) S AZ31T ©12 PDMS

HESAIA Wite]l OH7|7} £4181= poly (dimethylsiloxane) —
ST adduct (PST) & A3k Th

2) MPE$} PSTZ internal mixerol] 7}sto] A=2Ako] £¢
¥l PST-g-MPEE AlZshal o5 Zha=#a ukdste] 7he
E29] gleko] w2 PST—g-PME/CB B34S A%tk

3) PST—g—MPE/CB H&A ol 7HEEHS] o] 0ollA
20 wt%E 7Vl wet 7,9 7.9 A9 —1~-2 C HgF
< ®olal §low AM,ol S 174.4904 115 J/g= A #Ax
sk3let

4) PST7} £99¥ PST—g—MPE/CB EatAe] 9 712 e
9] gk Z7lo|| whgt Q= 200004 308 MPa® Z7}a}
o MPE/CB E3A R W2 QTS Ho|n JR259
9] ghao] 20 wt%<! 79 MPE/CBE 325 MPa, PST—g—
MPE/CB &38t4l= 308 MPa® A 4+ 714tk

5) MPE/CBS} PST—g-MPE/CB E&Hol $H= 7128
O] YA+ 2715 H 50 nmP L S YA MPE/CB &
AR Zgkon Pake 2 o]FoiFlT),

N
>
1o
my
re
e
-
s

,
_>‘\i_4‘
¥ -
BN
ol
o

1
2

3
4
5
6
7

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

229

71 A ® A AlE
o ofo] ZARE=H YL

. G. G. Hamman, Phys. Rev., 106, 1358 (1957).

. Y. Chekanov, R. Ohnogi, S. Asai, and M. Sumita, Polym.
/.. 30, 381 (1998).

. E. Andrich, Philips Tech. Rev., 30, 170 (1969)

. W. Heywang, Solid State Electron., 3, 51 (1961).

. J. Meyer, Polym. Eng. Sci., 13, 462 (1973).

.X. Yi, G. Wu, and D. Ma, /. Appl. Polym. Sci., 67, 131 (1998).

. R. Strumpler, G. Maidorn, and J. Phyner, J. Appl. Phys.,
81, 6786 (1997).

. Z. Z. Huang, R. Yue, H. L. W. Chan, and C. L. Choy,
Polym. Composite, 19, 781 (1998).

. F. Kohler, US Patent 3,243,753 (1996).

T. J. Hall, US Patent 6,259,997 (2000).

O. Breuer, R. Tchoudakov, M Nakkis, and A. Siegmann,

J. Appl. Polym. Sci., 13, 1665 (1999).

K. T. Chung, A. Sabo, and A. P. Pica, J. Appl. Phys., 53,

6867 (1982).

Y. W. Liu, K. Oshima, T. Yamauchi, M. Shimomura, and

S. Miyauchi, Synthetic Met., 101, 451 (1999).

J. Feng and C. M. Chan, Polymer, 41, 7279 (2000).

K. Ohe and Y. Natio, Jpn. J. Appl. Phys., 10, 99, (1971).

H. Tang, Z. Y. Lio, J. H. Piao, X. F. Chen, Y. X. Lou, and

S. H. Li, J. Appl. Polym. Sci., 51, 1159 (1994).

S. J. Park and J. S. Kim, J. Colloid Intert. Sci., 244, 336
(2001).

S. J. Park and J. S. Jin, J. Colloid Interf. Sci., 242, 174
(2001).

H. R. Allcock, M. L. Levin, and P. E. Austin, /norg. Chem.,

25,2281 (1986).

Y. S. Vygodskii, N. A. Churochkina, T. A. Panova, and Y.

A. Fedotov, React. Funct. Polym., 30, 241 (1996).

Polymer (Korea), Vol. 30, No. 3, 2006



