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Synthesis of [Co''(H

n Co'(NOs), +{(1-x) Ks[Co!(CN)g]

XK [Pt(CN),]
(200) (400)
(220)
(420)
x=0 j\ /A
0.37
A i J\

0.60 (222)
_AJL_JLJ\._JUL

24 h stirring

0)2]{[Co"(CN)g]1[Pt'(CN),],}

[Co''(H,0)]{[CO"(CN)els_[PL'(CN),]

Co-Pt

[Co'(H;0)]5{[C0"(CN)1_[Pt'(CN),],}

X=0
0.37
0.60
1

Wavelength / nm

\ 4



25,042 4[Ru(bpy)]***

Conditions
hv [Co''(H,0),,].[(Co"y PtV,)(CN)e]: 80 mg
[Ru(bpy),]?* :1.0mM
4[Ru(bpy)I** WOC O, + 4H* 5.0, £ 5.0 mM
Pt and Co Solvent : 2.0 mL of Phosphate Buffer
(50 mM, pH 8.0)
4S50, 4[Ru(bpy)]3* 2H20 Ar Bubbling, 4> 420 nm, Reaction time 30 min
MEAFEORBEZE(L BMEARREREOPIEEMRE MY

x=0.37 0.60

0.16
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[Co''(H,0),], 5[CO™(CN)¢]
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Ca,[Co'(H,0),]; 5.[Co"(CN)¢]

_nwater _ Ca,[C0'"(H,0),]4 5 [CO"(CN)g]

{n CO”(N03)2 + m Ca(NOy), }"' KS[COIH(CN)6] 24 h stirring

Ks[Co(CN)g] : O — 100 mM
Co(NO3),: 150 mM, Ca(NO;),: 150 mM Ca-N

Reaction Time 24 h

x=0.37 2170 cm-"
— 0.14 2173 cm-"
§ = 0.06
~ o =) .
S R 9
x=0.37 ~ T g 2173 cm™
0 2173 cm™!
0.14
0.06

S U U

10 15 20 25 30 35 40 2300 2250 2200 2180 2100 2050
206, degree

Wavenumber, em’”’



Ca,[Co'(H,0),]; 5.,[Co"(CN)]

Ca?t Co
x=0
1.07 V
0.06
110V 0.14
|
0.37
115V
| IZO LA
|
1.16 V

Conditions

L L 1 1 l 1 L Working: Glassy carbon loading a catalyst

14 1.2 1.0 0.8 0.6 04 0.2 O Counter: Pt Wire, Reference: SCE
Solvent: 2.0 mL of Phosphate Buffer(50 mM, pH 7.0)
E, V (vs. SCE)




25,042 4[Ru(bpy)]>**

ky,

4[Ru(bpy)]?* WOC O, + 4H*
Cyanide Complex
450, 4[Ru(bpy)J*+ 2H,0
x =0.06
100% O, yield
TOF =6.4 x 102 s ©
€
©
S
0.37 2
>
0.14 w
o

Conditions

Ca,[C0"(Hy0),](1-[CO"(CN)e]: 80 pg

[Ru(bpy),]?* ;1.0 mM

Na,S,04 :5.0mM

Solvent : 2.0 mL of Phosphate Buffer

(50 mM, pH 7.0)
Ar Bubbling, 4 =450 nm, Reaction Time 15 min

80 ng

Q.E. =200%

Time / min



25,057 4[Ru(bpy)]***

Conditions
hv catalysts : 80 ng
2 + [Ru(bpy);]?* :1.0mM
4[Ru(bpy)I** WOC O, + 4H* | 5o, 15,0 mM
. Solvent . 2.0 mL of Phosphate Buffer
Cyanide Complex (50 mM, pH 8.0)

4S50, 4[Ru(bpy)]3* 2H20 Ar Bubbling, A > 420 nm, Reaction Time 15 min

— Cay 46[C0'"(H,0),]4 44[CO"(CN)g]
Scy 0s[C0"(H,0),]4 35[CO"(CN)g]

Mg 05[C0"(H,0),]4 45[Co"(CN)g]

[C0''(H,0),]4 50[CO"(CN)g]

No catalyst




Catalytic activity of polymeric cyano-bridged metal complexes, [Co'(H,0),], s[Co"(CN)g],
enhance by electronic and structural modifications partially replacing [Co"'(CN)g]*-

[Co"(CN)g]*>-

1. with [PHV(CN)gJ?- ;?— —

|
2. with [Pt'(CN),]%- ;CI)— — > ;oé vacant sites

| T/O

3. with aqua Ca?* complex —O0— —> e—w“e aquacomplex
(non CN complex)

TOF of O, evolution in a solution of pH 7 reached to 6.4 x 102 s*', which exceeds that of
IrO,.

Quantum efficiency for O, evolution with Ca,[Co'(H,0),], s \[Co!(CN)s] reached as high
as 200%.
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