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A comparison was made of the adsorption and kinetic behaviour of #-propanol, w-chloropro-
panol and w-aminopropanol. The differences observed are interpreted by considering a sorbate more
oxidized at E=0.4 V than the one sorbed in n-propanol solution. .

Although the anodic oxidation of various alcohols has been investigated rather -
extensively, much less attention has been paid to the electrochemical behaviour of
their substitution derivatives, i.e. halo- and aminoalcohols. The substitution consi-
derably affects the polarization of the parent molecule and thus it might be expected
that the electrochemical behaviour will be altered as well. In the case of aminoalcohols
the change in the properties is important, because this type of compound might be
a source of the electrochemical preparation of aminoacids (1, 2]. So far only few works
have been published regarding the 1nvest1gat10n of these processes.

In the present paper a comparison is made of the sorption and reaction proper-
ties of n-propanol, w-chloropropanol and w-aminopropanol.

Experimental

The experimental set-up was essentially the same as in [3]. The chemicals used
were of reagent purity and were redistilled in a reduced nitrogen atmosphere. Their
purities were checked by gas-chromatography. The base solution was prepared from
HCIO, of Suprapur grade and triply distilled water, combined with pyro-distillation
[4]. As reference, a hydrogen electrode was used in the same solution. The working
electrode was a bright Pt disc with 3.4 cm? real surface area, rotated at 1000 rpm.
The coverage by the strongly bound organic species was determined via cathodic
potential impulses at 20 V s, . '

Results and discussion

The current observable in the solution of w-aminopropanol changes with time
similarly as in the case of n-propanol and w-chloropropanol [5], as a result of the
inhibiting effect of the accumulation of strongly bound species (Fig. 1.). The change
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in coverage at E=0.4 Vis shown in Fig. 2.
The rate of sorption can be seen to dec-
rease in the sequence n-propanol, -
choloropropanol, w-aminopropanol. The
rate of oxidation of w-aminopropanol
proved to be slightly dependent on the
potential between 0.4 and 0.75 V (Fig. 3),
if the rates are compared at the same
coverage. The extent of sorption decreases
with the potential (Fig. 4.).

The charge required to oxidize the
sorbed species (determined by means of
anodic potential impulses at 20 V s7?9)
reveals that the composition of the sorbed
species does not change with the extent cf
adsorption at E=0.4 V (Fig. 5).
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Fig. 1. Current vs. time of adsorption curve
taken in 0.03 mol dm~—3* w-aminopropanol
solution in 1 mol dm—2 HCIO,at E = 0.4V

The substitution affects not only the rate of sorption but also the rate of reaction.
As may be seen on Fig. 6, at E=0.4 V the oxidation of n-propanol takes place with
. a much higher rate than those of w-aminopropanol and w-chloroporopanol, there
being practically no difference between the rates for these latter compounds. The
features observed might suggest the possibility that with the substitution the reactivity
of the alcohol is altered. On the other hand, it might be assumed that, due to the
presence of the substituent, it becomes more difficult for the molecule to reach the
surface. The latter assumption seems to be in contradiction with the observation that
the difference in currents for the substances studied appears even at the small coverage
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Fig. 2. The increase of sorption in time in a 0.03 mol dm~3 solution
of x — n-propanol; o — w-chloropropanol; @ — w-aminopropanol
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Fig. 3. Current vs. coverage relationships in
0.1 mol dm~3 w-aminopropanol solution at
different potentials: 0 — 0.4 V; x — 0.5 V;
e —06V;a—075V
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Fig. 4. Coverage values as a function of the time of adsorption in
0.1 mol dm—3 w-aminopropanol solution at different potentials: -
0—04V;x—05V; e¢—0.6V;A—0,75V
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As further possibility, it may be taken into

Qo account that the composition of the sorbed
e species seems to be different. This can be
4400 concluded from the charge necessary to oxidize

the species sorbed at E=0.4 V, which is 1

electron/adsorption centre for n-propanol [6]
4000 M ‘ and 0.5 electron/adsorption centre for w-amino-
. ? propanol (Fig. 5). Therefore it may be concluded

that the sorbed species are in a state of higher
0.2 0.4 8 oxidation in the latter case, resulting in a more
Fig. 5. The charge required to oxidize Profound inhibiting effect, similarly to the case
the sorbate at E= 0.4 Vasa  of w-chloropropanol as well [5]. This conclusion
function of the coverage appears to be supported by the observation
obtained in the following experiment. If the
species adsorbed at 0.4V are oxidized.by switching the potential to 0.75V, the
change in coverage and the current observed may be characterized according to
Fig. 7. Thus, in the case of n-propanol an oxidative-desorption occurs in the first
period of time following the change in potential, without considerable change in the
current, whereas with w-aminopropanol there is no”decrease in the amount of the
sorbed species, only the current dropping.
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Fig. 6. Current vs. coverage ralationships in a Fig. 7. Changes in current and coverage
0.03 mol dm~3 solution of x — n-propanol: . . following switching-of the potential from

0 — w-chloropropanol: @ — w-aminopropanol - 0 4 t0.0.75 V. x — n-propanol, 8, = 0.54;
’ - . C ¢ — w-aminopropanol, 6o, = 0.59
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~ On the basis of these observations it might be concluded that the substitution
increases the inhibiting effect by promoting the formation of a more oxidized state-
of the strongly sorbed species.
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- CPABHUTEJIBHOE M3YYEHWE AJICOPBIIMOHHUX U KUHETUYECKUX
CBOHCTB »-AMUHO-, »-XJIOPO-, u H-ITPOITAHOJIA

M. Hoeax u 4. Buwu
TIpoBeneHO cpaBHEHHE ANCOPOLMOHHBIX M KHHETHYECKHX CBOMTB H-IPONAROMA, W-XJIOpO=-

npona’osa u @-aMMHO-ponaHona. Paznuins o6wpsicHeHBI NIpA TIPEITIOJI0KE HIH Gounee OKHCIIEHHOTO-
copbarta vem npu E'=0,4 V OKUCIIEHHO} B cpele H-IPOMaHOJIA.



