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£ 2k: [Rulv-bpy)s]2" 2} vinylbenzoic acid(vba)2 F%3 ugbAZ¢] dopamined HHSA|#
FAE AFGE AFED o] IRAR FEETe) A3 2 Axpdd A4S Ayt F o
BAQ] Eu)7l 5:29 0 FEFEEE AFE 1.84%107% s7loln FEE Hulold T AEuE

5:1.689]¢dth GC/p-IRu{v—bpy)3}?"/vba — dopamine¥ 8 428 HZ)M hydroquinone=
quinone +2H" +2e79] ZZul2o| oJat FAHY = A FeE- &l (pH=7.10) 4] 0.17 VoI,
A71E0 g olA HEAT (ke /)T 2.58%10° cms™ A F4157] MR 2,410 & grojok
EQCMHloll &3t Akl gdstA o)A Aaish= 54157 ARtk 3.28x10% gmol 't] Zth

ABSTRACT : The [Ru(v—bpy)s)®*and vinylbenzoic acid (vba) were electrochemically copoly-
merized to afford electrodes modified with dopamine to study their properties such as
electropolymerization rate, redox process, and electron transfer. The optimum mole ratio of the
monomers was 5 : 2, which gave 1.84 Xx1072s™ of rate constant for first order reaction, while
the ratio of the substanczas on the copolymeric film produced was 5 : 1.68. The formal potential
produced from the hydroquinone=quinone+2H"+2e™ reaction at the electrode of GC/p-[Ru(v-
bpy) sl *"/vba—dopamine was 0.17 V in phosphate buffer (pH=7.10). The electrocatalytic rate
was 2.58x10° cms™!; 2.41 times faster than that of non-modified one. The mass change
measured by EQCM was 3.28 X 0® gmol ! which is larger than that of non-modified one.

Keywords : [Ru(v-bpy);]**, vinylbenzoic acid, dopamine, electropolymerization, copolymer.
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Figure 1. Cyclic voltammograms of GC/p-[Ru(v-
bpy) sl **/vba(mole ratio = 5:1) (A), the ratio = 5:2(B)
in 0.1 M TBAP/CH3CN and electrode A(C), electrode
B(D) in phosphate buffer (pH=7.10).
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Figure 2. Cyclic voltammograms of GC/p-[Ru(v-
bpy)s) ' /vba(5:2) modified with dopamine at scan
range of — 0.30 to 1.30 V(A), and — 0.3 to 0.60 V(B)
in phosphate buffer (pH=7.10).
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Figure 3. (A) is Chronoamperograms of electropoly-
merization for (a) [Ru(v—bpy)sl?*, (b)vba, and (c)
512 mol ratic of two compounds, (B) is time
dependence of frequency changes of a quartz crystal
resonator for Figure 3(A) respectively.
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Figure 4. Plots for first order reactions time depen—
dence of frequency changes of a quartz crystal
resonator for the polymerization reaction kinetics of
[Ru(v—bpy)31%* (A), vba(B), and 1:1 mol ratio of two
compounds(C).
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Figure 5. Rotating disk voltammograms of Pt/p-
[Ru(v —bpy)sl*/ba(A) and Pt/p-[Ru(v—bpy)s]*/vba-
dopamine (B) electrode in phosphate buffer (pH= 7.10).

7} Figure 601t} 93714 i, n, F, 4, c*, ke, D, v
we 27 AR, d-Sel #oIF ™A= Faraday
A0, dadss, A7|ESuyr3o] e &
T, B, F Ax 9 3z o)
o 1ig ool thale mAstn 2] AHefA R
B kalE T8I Dopamine 22 =457 3.0
I 3 47 1.07x10°% 2.58x10° cms™'ge)
FAE AFol AAAGHANA Zwjso] 2.414)
9 & 4%& Bt

QCAZIDL [Ru(v-bpy)s]®*/vbaZ® 5 : 29| En|z
st QCAE Ptil=4bell S8 Fof %9 W3}
£ 1824+ 1 Hz%3 &7l dopamineS HH$-X|5H &
o 2 924%1 Hz® Jelstth o] gE2HE (2)
2ol wpz}t Albd Ao WEs 27t 1.66x1074
8.41x107° gem %It} Figure 1(B)2] AlgslolA
¥ E-& (surface coverage : )& T3+H 3.25%
107 molem™20Jt}® o] & Aatsbd 74zbe 511

ul

=
A
e
AL

»

SRR

x10° @ 1.26X10° gmol™'o|t}, BZeha]o] A%
F AEY En)l 5 ¢ 20]2® o)l 3 5/72

poly [Ru(v—bpy)sl?* el 2/7= poly-vbaoltk uwh

Polymer (Korea) Vol. 25, No. 6, November 2001



Dopamine2 2 5418 [Ru(v—bpy)sl?$ Vinylbenzoic Acid®] 25E mut A=) 7|38 4

H
Poly{ Ru(v-bpy),?"/ R-COOH + EDC + NH, H

OH

—————=  Poly{ Ru(v-bpy);*/ R-CONH \/\G—ou + H,0
———————— Poly{ Ru{v-bpy),*"/ R-CONH \/\éo 2+ 20

Scheme 1.

A F AR 22} 365X 10° W 1.46X10° gmol 0]
At ey A 23sE dopamined] % 2.0x 10
gmol™' T Atk $¥E o) 32570 LT gk
REEAIZNS F93] ZA B157) wWEe] ~COOHE9|
R HE EAT THAEE olF A wekA F
Fapgdell A vbazt EvlET &L ool Hh-gEle] ¥
SRR T AEY 2AMZL 5 1.68°] Htkn
A=

dm=9.10x107% gHz 'em 2 4F )

EQCMZ2t. Figure 7(A)& Pt/poly- [Ru(v-bpy)s]®*/
vba A5E AQdE 8N (pH=7.10) A 0~1.30
Ve AGMAA 20 mVsT'Y AMEER CVE k=
S AFee] HEE 2 Aol wEal uy Ao
A gdulg o]& FET §rste] dFe] et
-0.3~0.3 Vo AgHAeNA 1F59) W= 29.5%
0.5 HzolW, dopaminel @ 4218l A= Az}
Figure 7(B)°]i 38 Wsh= 51.240.5 Hzolth
ol dopamine®Ate] AFOE o At uelA
quinone hydroquinone ®Wk2o] o] oA R
Bt wepa o] Alsl-gh g Tkl Tgk U
Al pumpingSE )8 oA Fvksl AR
dopamine®l] &g Ao E 4 it} o]i= Scheme 1
3 o] AdstabgelA quinonedol] AzhulFO] qui-
noidd 28 =i olg & FRI} AR ZFbE
AR g3 sEbA Sl 75717 - COOHY
WET} dopamine®] FAFHWA FlRd, oyl @ o-
HA=oz golAn ATl AAA FozM A
gy el Akl Wyl FlsA Hich
F AT gF= 11.7 HzolBER AFASI)A] 2po)
+ 3.276x10% gmol~'o|t}. o] 4219 dopamine®

ZEIH #2574 65 20014 119

20

/ a y=-7.7242+85461 X R"2-0.938
v b y= 3.8446+28.858x R"?=1.000 |
0 |
0.05 10.15 0.25
@ 1/2

Figure 6. Kotechy-Levich plots of Pt/p—[Ru(v—
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pamine (B) electrode.
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