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Bridging ligand, X k/ dm?®mol 's™!
F~ 2.5 % 10°
Cl™ 6.0 x 10°
Br- 1.4 x 10°
I 3.0 x 10°
[N;]~ 3.0 x 10°
[OH]~ 1.5 x 10°

H,0 0.1
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Gibbs Free Energy

Nuclear Configuration

Mller, A.; Wierzba, W.; Pastorelli, M.; Polo, A. S., Interfacial Electron Transfer in Dye-Sensitized TiO, Devices for Solar Energy Conversion. J. Braz.
Chem. Soc. 2021, 32 (9), 1711-1738.



Q@ ON Alguiiys reagoes derauio=thoc

Universidade Federal do ABC “‘\ i

ﬂ\

:%9 Reacdo
20 [Os(bpy);]** + [Os(bpy);]** — [Os(bpy);]** + [Os(bpy);]** >10°
f [Fe(bpy);]** + [Fe(bpy);]** — [Fe(bpy);]** + [Fe(bpy);]** >10° Oér’o
G = [Fe(H,0)]>* + [Fe(H,0)¢]3* — [Fe(H,0)]%* + [Fe(H,0)s]** 3 5
-C%o [Co(phen),]?* + [Co(phen);]3* — [Co(phen);]** + [Co(phen),]** 40 a‘? §
S [Co(en);]?* + [Co(en);]3* — [Co(en);]3* + [Co(en),]** 104 L%”.g
[Co(NH,)]2* + [Co(NH,)]3* — [Co(NH,)¢]3* + [Co(NH,)]?* 106 c,cgso
[RU(NH,)]2* + [Ru(NH,)]3* — [Ru(NH,)c]3* + [Ru(NH,).]?* 8,2x10% &

Pouca variacdao no comprimento de ligacao
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[Os(bpy),]** + [Os(bpy);]** — [Os(bpy);]** + [Os(bpy);]** >10°
[Fe(bpy);]** + [Fe(bpy);]** — [Fe(bpy);]** + [Fe(bpy);]** >10°
[Fe(H,0)]** + [Fe(H,0)¢]** — [Fe(H,0)c]3* + [Fe(H,0)¢]** 3
[Co(phen),]?* + [Co(phen);]3* — [Co(phen);]3* + [Co(phen),]** 40
[Co(en),;]?* + [Co(en);]3* — [Co(en);]** + [Co(en),]?* 104
[Co(NH;)¢]** + [Co(NH,)(]3* — [Co(NH;) ]** + [Co(NH,)]% 10°
[RU(NH,)e]2* + [Ru(NH,)c]3* — [Ru(NH)c]3* + [Ru(NH,)(]2* 8,2 x 102
Calculado

[Ru(NH;)¢]** + [Co(phen);]** — [Ru(NH;)¢]** + [Co(phen),]*

K =26 x105 ky, =1x 104 M1st
1/2 =4,
ki, = (kllkZZKeqf ) =

Experimental
ki, =1,5x10* Mist
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Table 13.8

Caleulated and observed
rate constants for outer
sphere cross reactionse

log k120614 Ky2caled
Reaction K2 M s7) M7 s
Ru(NHyZ' + Ru(NH,)py** 4.40 1.4 x 10° 4 x 10°
Ru(NH,).py** + Ru(NH,),(bpy)’* 3.39 1.1 x 108 4 x 10"
Ru(NH;)z* + Co(phen)3*™ 5.42 1.5 x 10 1 x 10°
Ru(NH,)py** + Colphen)3" 1.01 2.0 x 10° 1 x 10*
Vie + Colen)i™ 0.25 5.8 x 107* X107
V2! + Ru(NH,)3" 5.19 13 x 10° 1 10
Vot + PeY 16.90 1.8 x 10° 2 x 10*
Fel! + Os(bpy)y" 1.53 1.4 x 10° 5 x 10°
Fejs + Fe(bpy)3" 3.90 2.7 x 10* 6 % 10
Ru(NH,)§* + Felr 11.23 7.4 x 10° 2 x 10°
Ru(en)i* + Fel! 9.40 8.4 x 10° 4 x 0¥
Mo(CN}™ + IrCl2™ 2.18 1.9 x 10° g x 10°
Mo(CN}™ + MnO, —4.07 2.7 x 107 6 % 10
Mo{CN)#~ + HMnO, 8.48 1.9 x 107 2 x 10"
Fe(€N)™*+ )= 4.08 3.8 x 10° 1 % 10°
Fe(CN);™ + Mo(CNi~ 2.00 3.0 x 10°* 4 x 10°
Fe(CN)™ + MnOj 3.40 1.7 x 10° 6 x 10

“ Marcus, R, A.: Sutin, N. Biochim. Biophys. Acta 1985, 811, 265.
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Alta confianca na teoria

— Caso Ky caied # Kizexpral Verificar se outro mecanismo nao esta
ocorrendo.

Teoria de Marcus conecta a cinética e a termodinamica

— k,, aumenta diretamente com K,

Este é apenas um pedaco da teoria
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i“ er, A. V.; de Oliveira, | illgiting Gharge Recombinationjinicts=RU(NGS)5 Diimime Sensitizersiwith
Universidade Federal do ABC | ArPiiatic Substituents. ACS A Mater. Interfaces 2019, 77.(46), 4322343234

1 i

R u 3+/2+*

®,,[TiO,(e)]

k. TiO,

ACS Appl. Mater. Interfaces 2017, 9, 39, 33446-33454

1. Injection

2. Hole-Hopping

3. Back-Electron Transfer

4. Regeneration

5. Recombination: TiO,(e) to |,
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i

Ru(phen) 5.1+0.5 14 +2 3.8 5.4+ 0.4
Ru(pyr) 2.5+0.2 5.7 +0.7 2.4 3.5+0.3
Ru(ind) 2.1+0.2 4.4 +0.4 2.1 4.2+0.4
Ru(cbz) 1.7+0.1 3.7+0.3 1.9 6.1+0.2
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