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Effects of Metal lons on the Electrochemiluminescence of Ru(bpy)3
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Abstract Tris(2,2"-bipyridine) ruthenium(II) [Ru(bpy)3*] was oxidized to its oxidated state, Ru(bpy)3',
on a glassy carbon electrode at the potential of +1.50 V (vs. Ag/AgCl). Electrochemiluminescence (ECL)
was caused by the reaction between Ru(bpy);" and hydroxyl radical, OHs, generating the excited state of

Ru(bpy); " ". The effects of 15 kinds of metal ions on the Ru(bpy);™ ECL were studied.
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Figure 1 Setup for the ECL-FIA experiments
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Figure 2 Effects of various metal ions on the ECL intensity of
Ru(bpy); "

Concentration of each metal ion: 1 pg/mL

2.2 Ru(bpy)’

FH IR IE £7 (1) 0o 42 & IR~ Ru ATECAAIBCHIE BE 1Y)
Bofr Sk B, B TRMEH S e S E s 45 B
B BC A R ER A m] L 3l e 5 R hT BUE
Ru(bpy)? T VWAL 242, 285, 452 nm AL WU, TTAEWE



No. 18 B RS B R IRIIENE BT AU 2 RO R M T T 1887

WM 1 pg/mL 20 W21 VV), Pbdl,
Co(ID) B, A< LA WS WAz g it Fi 118 24 A B0 W AT g 1)
HBL. i Ru(bpy)d ™ 19 5¢ e 923 T L& BL, Co(Il),
V(V), Pb(I) & T HIAEAE AR B3 Ru(bpy)d ™ 955K 5t i
K (Anax =596 nm) 5 C 0. X R IR KA,
BRI IE 57 51X L6 & 8 & 1 o Afe, WA B &% 0 H L.
Co(I), V(V), Pb(IDE T IIAFAE A T3 Ru(bpy)s T ¥k
RASMIHEK.

TEIR 22 5206 45 B2 W], Ru(bpy)i ™ 1 7] 1 S8 AL ik
JE LA 2050+ 1.08 AT+1.01 V(I 3b). KR HIIMA L
ug/mL V(V), Pb(ID), Ru(bpy)d " (K14 5 LA fHF A
AR, ARSI W AT DT (B 3e, 3d), R V(V),
Pb(ID) % 7% Ru(bpy)s " A MA — 5 AL T
MY BUREL Doy R T HLAT AR IR TR AR IR /N, S22
2T V(V), Po(ID)E FAEAER, Ru(bpy)3 ™ 7ERR bl %
T PR 2 W™ R B (Do) 10 2246 X 1.0 mmol/L
Ru(bpy)} " FIAM 31445 1 pg/mL V(V), Po(IDH ] # £ 1)
Ru(bpy)s " ¥, BEATIRERAR 928, SRAFAN[H o R4
P T (1) BH B e L AEL ). PR AR LR 4, 55
Jit v AR, #R 4 N Randles-Seveik 75 FE13 A
FARE A R 9 HUOR B (R 1),

. nF
i,=0.4463nF Ac; (%)I/ZVI/ZDIQ

X n W TFHBE, F ORISR EE, 4 B
(em?), co A FLIE PR 7 FE (mol/em?®), T ok 45 %6HEL FE (K), v
N HURFRIE R (VIs), i, MIEHIRIA), D G TR
R K (em?s).

2.5 b

2.04 d

7

0.5 4 a

Current/uA
=
1

0.0 1

‘0.5 T T T T T 1
0.8 0.9 1.0 1.1 1.2 1.3

Potential/V
B 3 Ru(bpy); " M&Ru(bpy);" +Pb(I), Ru(bpy);" +V(V)#&#
HITEIRR 22 1t 2
Figure 3 CV curves of Ru(bpy)?" and Ru(bpy)?" + Pb(ID),
Ru(bpy)§+ +V(V) solutions
(a) 0.5 mol/L BRRZE M4 i(phosphate buffer, pH 8.2); (b) a+ Ru(bpy)? ' ;
(c) a+ Ru(bpy)fr +Pb(Il); (d) a+ Ru(bpy)gJr +V(V). Concentration of

Ru(bpy)§+: 1.0 mmol/L, concentration of metal ion: 1 pg/mL, scan rate of

potential: 50 mV /s
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Table 1 Effects of Pb(II) and V(V) ions on the D,,, value of
Ru(bpy)§+ in phosphate buffer

ey . D

Solution (Ass?ev12) (cm?es ) RSD%
Ru(bpy); " 6.35X107° 09991 3.52X10°° 0.76
Ru(bpy)?t+Pb(Il)  6.43X107° 0.9988 3.62X10°° 1.13
Ru(bpy)?*+V(V)  6.59X107° 0.9989 3.81X10° 1.87

¢ Concentration of buffer solution: 0.5 mol/L.

FERRIE AW, Co(In) i 176 1F HL Ay F 1t A v
B AL K Co(II) A1 Co(IV) 1) 48 4k 25 7 30 (Co™Y 1§,
Co0304), 1% A1 Btk v bR b A 5 Z0 AR W U,
Co(INM) CV EI(1& 4b)rhm) LA i i £ Co(ID) AN 1] i )
Ak g, HE AL o 4132 V. E S AT Co(ll) 1)
Ru(bpy)? " 1) CV EH (K 4c) il IBE R, 4k R &4 1
ug/mL {¥] Co(IDI, Ru(bpy); " I HUE HLALI K. X4
g BRI SAE R, Co() &4 TR, 5k
b7 Ru(bpy)s " AR, JLAAAE ) Co™Y B
TR BRI, SUR T B IIRA, 50T HAR R
Ru(bpy); AL RE IO R R, 7K T3 ECL RJG(EI
2).

Current/uA

Potential/V

B4 Ru(bpy); S Ru(bpy); " +Co(Ilyi# i (R F th % i £
Figure 4 CV curves of Ru(bpy)?" and Ru(bpy)?" + Co(Il)
solutions
(a) 1.0 mmol/L. Ru(bpy)?™*; (b) 1 pg/mL Co(ID); (c) 1.0 mmol/L Ru(bpy)?" +
1 pg/mL Co(II) in 0.5 mol/L phosphate buffer, pH 8.2, scan rate: 50 mV/s
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