AD-A209 277

OFFICE OF NAVAL RESEARCH
Contract N00014-87-K-0541
R & T Code 4133020
Technical Report No. 13

The Adsorption of Isobutyramide at the Mercury/Aqueous Sodium Fluoride Solution Interface

by
W.R. Fawcett and A.J. Motheo

Prepared for Presentation
at

Electrochemical Society Meetin

. PR 4 U
g s Pbg' C
Los Angeles, CA May 1989 3‘;} i

e

CTE

W g
May 1, 1989 W %

Reproduction in whole or in part is permitted
for any purpose of the United States Government

"This document has been approved for public release
and sale; its distribution is unlimited"

A s "‘) 1 2
G v U e

L




& AEPORTY NO, L

13

REFORT DOCUMENTATION
PAGS.

5 Reviglont’s Actesaion Me.

& TS ond Dubritte
The Adsorption of Isobutyramide at the Mercury/Aqueous
Sodium Fluoride Solution Interface

L Repert Dete

May 1, 1989
[ 3

***"U.R. Fawcett and A.J. Motheo

& Porforming Organitetion Rege, Ne.

% Perterming Organization Neme end Adirese
Department of Chamistry
University .of California
Davis, CA 95616

1&. Projest/Tosk fWerk Ynit Ne,

) o SIPReNC) er Grem(®) Ma.

NO0014-87-K-0541

12 Seunesring Orgenisntion Name snd Address
Office of Naval Research
800 N. Quincy
Arlington, VA 22217-5000

1% Tres of Repert & Puried Coverse

1S, Suoplementary Netes

CA, May 1989.

Prepared for presentation at: Electrochemical Society Meeting, Los Angeles,

Absremt (Lismi 200 werun)

in the range 0.01 to 1 m.

tials.

teristics of the adsorption isotherm. (o) =

The differential capacity of the electrode/solution interface was measured
at constant concentration of NaF (0.25 m) for iso-butyramide concentrations
The capacity curves were typcial of those with
moderately strong organic adsorption with a deep shallow minimum negative
of the p.z.c. and desorption peaks at extreme positive and negative poten-
Analysis of these data demonstrates that reorientation of the
adsorbed amide molecule plays an important role in determining the charac-
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The differential capacity of the electrode/solution interface was measured at

constant concentration of NaF (0.25 m) for iso-butyramide concentrations in the
range 0.01 to 1 m. The capacity curves were typical of those with moderately
strog\g organic adsorption with a deep shallow minimum negative of the p.z.c. and
de;orption peaks at extreme positive and negative potentials. Analysis of these
‘data demonstrates that reorientation of the adsorbed amide molecule plays an

important role in determining the characteristics of the adsorption isotherm.
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W. Ronald Fawcett and Amur 1. Motheo®

mm of Chemistry, University of California, Davis, CA
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w.lnvemendybaainvoh‘v:ldinluxyolme
asdsorprion of amides from aqueous solution at mercury
clectrode [1]. The adsorptive behavior of these molecules is

uits t from other organic systems, displaying
which can be aaribued o molecular reorientation.
Soms of thess unusual i can be aaribueed to

stron, conpq!dnso the adsorption of acetamide and
Etmm«m‘mmmbym;u
differentisl capacity of the mercury/solution interface as a
functioa of electrode possatial and adsorbate concentration,
hoiding the concentration of the supporting electrolyse constant
(0.25 m NaF). The reference electrode was a sararated calomel
clecaods (SCE), and the posential of zero charge was obtained
ing the mercury electrode technique. The change in

Differential capacity a; t gotenunl data for [BA
concentrations in the range 0.01 w0 1.0 M are shown in Fig. 1.
These curves display a minimum at tials negative of the
p-2.c., whose depth increases with IBA concentration. The
maximum st more negative potentials is atzributed to molecular
m The p.z.c. was observed 10 move in the positive
i with increase in [BA concentration, an observation
which is attributed to jon of the molecular dipole with its
-n:ﬂ ards the ) in this ial .m

capacity curves were twice integrated with respect ©
potential to obtain the relative surface tension. These data were
then used to obeain the relative surface excess of [BA, "asa
function of bulk activity for constant electrode charge density.
The results, shown in Fig. 2, indicate that I" reaches a maximum
value at ~ -4 uC coxr? for high bulk concentrations: however, at
lower concentrations, I slowly increases as the electrode charge
deasity is made more negative. Parry and Parsons [2] found
similar behavior in adsorption of the p-toluene sulphonate anion
at mercury and proposed a two-position isotherm to describe
surface An analysis of the present data shows that
Mahmmnminmapoaﬂmph

which adsorption is significant. The results of this analysis and
@egmdmmmmdammm
in this paper. The discussion also includes an analysis of the
effects of ignoring variation in salt activity with increase in [BA
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Fig. 1. lefaennlenpmtyl'pmn elecuode tial for the

s Hg/solution interface for the sysiem 0.2S m NaF + xm

isobu ide where x is equal to: O(1), 0.01(2),

0.018(3), 0.032(4), 0.056(5), 0.10(6), 0.18(7),
0.32(8), 0.56(9) and 1.00(10).
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Fig. 2. Surface excess of isobutyramide agsinst electrode
charge density for various bulk concentrations:
0.0(16()1). 0.032(2), 0.10(3), 0.18(4), 0.32(5) and 0.56
m (6).




