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Heat i

Nomenclature;

C. interfacial concentration, melfem®

{, butk coneentration, melier’.

D difiusion coeMicient of e metal jons, emfsec.

F faraday's constant = 96489 coulemb = 96480 A sec,

2
£r l'roude nunber, Fr="—.
frr

& gravitational acceleration, cmfsec ™.
Mt cathode height, em,

¥ oxygen pas discharge velocity, cm/sec,

ga(C, -C )

2
14

Gr GrasholT number, Gr =

L apphied curtrent, A,
f current densily, Afem’,

i; mean limiting current density averzged over the
Afem”
4 mass transfer rate excluding migration, molicm’.sec,
R eguilibrium constant of the adsorption reaction.
& mass transfer cocfficienl cmi/sec.
I’ atmosplieric pressurs.

L

Ke Reynolds number, Re="—_
o

whele cigcirode surliace,



) v
Sc Schimidt number, Se=—.

Sh Sherwood number, Sk:;——f..

7 absolute temperature, K.
zihe number of iransfarred electrons = 2 ia case of CuZ 1008,

(Al the maximum decrease in the limiting currend densily, corresponding Fo

fulf sarlace coverage,

1 the absolute viscosity of solution, g.cm'[.s' '

@ the degres of surface coverage.

7 the density of bulk solution, ofem’.

o' the density of the solution at the interface, ofem”.

An= 4 -4 afem’.
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SUMMARY




Summary

The thesis deals with the study of the effect of the SAS on the
electrodeposition process in acidified CuSQ, selution and includes

three chapters

The first chapter presents a survey on lhe mass transter
processes, types and shapes of electrodes, and literatures survey on

previous work.

The second chapter is devoted for the results change of volt
with current oblained by above mcasurements in absence and
presence of SAS wilh diffcrent  concentrations and at different
temperatures for cell using copper and lead anodes. The hmiting
currents, 1;, and the themmodynanuc paraméters {rE, ﬂ'Gi &I--ﬂE ﬂSfS

were caleulated.

The third chapter also discusses these resulls. It was found
that [.angmuir isotherm was applied and the adsorption parameters
were calculated which were found to obey Langmum adsorption
isotherm. Data showed that the addition of 3AS decrease the
limiting current, and the decrease in limiting current 15 ranged {rom
5.7% to 26% for cell using copper anode.and fom 11.11% to 50%
in the case of cell using lead anode depending on the nature of SAS
and its concentration and zlcohol. 1t is suggested that the decrease in

the limating current is attributed 10 adsorption of acid on the copper




i 4

swriace and increases in the viscosity of the medmm as well as the

- - - - o A
decrease m the diffusivity of Cu™.

It was observed that the inhibitive efficiency of SAS in case

of copper node is n the order:
CTAR > Triton X-100 > SIS

It was found that the inlubitive efficiency of SAS i case of

lead anode 13 11 the order:
CTAB > Trton X-100 > SDS
and in the case of mixed SPLS the order is as follow:
SDS + CTAB > CTAB+ Triton X-100 > SDS + Triton X-100
and 1n the case of alcohol the order is:
Pentanol > Propanol > Ethanol > Methanel

It was observed that the percentage of inhibition 15 lower m

casc of copper anode than in casc of lead anode.

The thermaodynamic results led to conclude that the rafc of
adsorplion of thesc SAS was deereased by raising the temperature
while above 30°C the desorplion was complete indicating that the
process is physical adsorption. The negative AS values suggest that
the orpanic rmmolecules arc ordered in  the solutton under

Investigation.



