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of adsorption of S. Moreover, c is the coordination 
number in the adsorbed monolayer and AGr, 
measures the energy involved in the process 

S-StW#+W-St#-s 

where the hyphen denotes lateral interactions 
between contiguous particles in the adsorbed mono- 
layer, The derivation of eqn. (1) relies on the follow- 
ing assumptions: (i) the activated complex for the 
electrode reaction is specifically adsorbed and is the 
same independent of whether it is formed by dis- 
placement of adsorbed solvent molecules or of 
adsorbed surfactant molecules; (ii) the theory 
of absolute reaction rates applies; (iii) the sur- 
factant is adsorbed under equilibrium conditions. The 
expression for AG,, depends both on the particular 
model of the adsorbed monolayer and on the partic- 
ular mechanical statistical treatment of this model. 

For all systems investigated the quantity (cn+ 
AGrJRT) turns out to be notably positive. This 
behaviour can be explained by the ability of adsorbed 
water molecules to establish strong ion-dipole inter- 
actions - and, possibly, further interactions of a 
more specific nature - with the charged activated 
complex, no such strong interactions with this com- 
plex being established by adsorbed aliphatic mole- 
cules . 

The experimental dependence of ke_ 1 for Pb- 
(OH); and Bi3+ reduction and for Pb’(Hg) oxidation 
upon the bulk concentration of n-butanol, under 
certain experimental conditions, suggests a gradual 
passage from the mechanism previously outlined to 
an alternative mechanism in which the rate deter- 
mining step involves the tunnelling of the trans- 
ferring electron for the Me(I1) + e + Me(I) charge- 
transfer step, across the adsorbed monolayer of 
the alcohol. This gradual passage takes place as 
the n-butanol bulk concentration is progressively 
decreased. 

The dependence of the rate constant b.=r, 
suitably corrected for diffuse-layer effects, upon the 
applied potential in the presence of the various 
normal aliphatic alcohols, is in qualitative agreement 
with an expression which accounts for the progres- 
sive increase in the compact-layer thickness with 
an increase in the length of the hydrocarbon chain. 
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This communication presents some preliminary 
results on the electrochemical reduction of tri- and 
tetraphenylethylenes in dimethylformamide (DMF) 
and hexamethylphosphoramide (HMPA), as part of 
a more extensive study on the correlation between 
kinetic and thermodynamic properties of radical 
anions and electrode reaction mechanism of the 
parent molecules. 

Triphenylethylene (qb3E) 
Cyclic voltammetry of e3E in DMF with 0.1 M 

TBAP as supporting electrolyte shows two rever- 
sible reduction peaks, corresponding to the formation 
of the anion radical (R + e *RT) and of the dianion 
(Rs t e * R=), provided the solvent is carefully 
anhydrified, the last traces of water being eliminated 
by addition of alumina or molecular sieves directly 
into the cell. Traces of HsO, in fact, cause the irrever- 
sibility of the second reduction peak (disappearance 
of the corresponding anodic peak) even at a scan rate 
of 400 V set-‘. Further addition of Hz0 affects 
also the reversibility of the first reduction peak, 
which increases in height giving eventually a single 
irreversible twoelectron peak. 

Macroscale electrolysis in the presence of Hz0 
yields quantitatively triphenylethane. 

The anion radical R?, stable in absence of proton 
donors, undergoes a relatively slow decay in the 
presence of Hz0 at low temperatures (-30 “C) 
according to the following mechanism: 

2R’ kd, RtR’ 
K 

(I) 

kP 
R=-RI-Is 

HS 
(2) 

HS being the proton donor. Holding for R= the sta- 
tionary state hypothesis the decay rate of R7 results 
-dCnT/dt = 2k#dCkT/(kL t k-&n) with k; = 

k,Cns. This results in a second order reaction when 
Cn Z+ Cnr, so that CR is practically constant. 
Values of kd, k+ and k; can thus be obtained, 
the equilibrium dismutation constant having been 
derived from the peak potential separation. On the 
other hand, for k&n < kb one has -d&S-/dt = 
2kdC&. These conditions, which can be realised 
at higher temperatures in voltammetric conditions, 
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correspond to an irreversible dismutation and allow 
an easy determination of k,; the latter results 9 X 
IO3 N’ set-’ at 40 “C with an activation energy of 
10 kcal mol-’ which compares very well with the 
value of 9 X 10’ M-r see-’ obtained at -30 “C. 

The 


