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Derivation of generalized kinetic equation for RR'CHOH oxidation:

Start with the equation for film surface coverage where I’ is surface coverage (mol
area), Nguy is moles of Ru', A is film surface area, d is film thickness, n is number of

electrons transferred per reaction, F is the Faraday constant, and Qcy is charge passed
during the catalysis,

N .,
I'= -Z =[Ru;ed]d.:——n%‘: (1s)

rearrange (1s) to get

Qu. =nFAd[Ru,,] (2s)

Differentiation with respect to time gives i,y the catalytic current,

dQcat — ica[ - n.FAd d[Rured] (38)
dt dr

Convert to current density, j ., by the relation

b .
cat 4 S
= (45)

jcat =
This gives catalytic current density as a function of [Ruyeq]

. d[Ru_,]
=nFd =2 (5
J cat d /e ( S) )

Correct for the fact that not all Ru sites are catalytically active by multiplying by a factor
J/, the fraction of sites which are catalytically active, '

.@:ﬂvﬂ%%lww

This is the catalytic current density due to catalytically active Ru sites.

Assume the following kinetic scheme:

K, ‘ - :
RR’CHOH = RR’CHOH; (partitioning into the film) (7s)
- Ka S . o
Ruex + RR’CHOH;  Rue, RR’CHOH;  (association with Ru complex) (8s)
Ru, RR’CHOH; “k—b Rurd + RR’C=0 (oxidation) (%)

fast : - cq
RUpeg —= 5 Rueyx + ne (re-oxidation of Ru complex)

(10s)
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Figure S1. Catalytic current (a) and normalized catalytic current (ica /T ) (b) versus
surface coverage, T, for oxidation of 2-propanol (0.1 M) by poly-cis- .
[Ru(vbpy)2(OH,),](CIO,), on a 3 mm glassy carbon electrode. The electrode was held at
1.25 V in a stirred 0.1 M HCIOy solution and a 77 pL aliquot of 2-propanol was injected
after the film oxidation current dropped to a steady baseline. The catalytic current was
measured in the limiting current region, 550 s after addition of the 2-propanol.




