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1. (1) A reaction follow the Eley-Rideal mechanism in which A, undergoes a dissociate adsorption.
A, +B—>P
(1-1) Write down the Langmuir isotherm.
(1-2) What is the rate law in this reaction?
(2) Describe the Stern model for the electrical double layer.
(3) State the Auger effect.

(4) The rate law in charge transfer reaction is given as :
VOX = kc [Ox]
Derive the following equation from rate law,
. = Fk:[O,]

What are the unit of k¢ in current density equation.

2. (1) Fill-up the four blanks using a (transfer coefficient).
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(2) Determine the effect that increasing the overpotential from 0.50 V to 0.60 V has on the

current density in the electrolysis of 1.0 M NaOH (aq), which is 1.22 mAc¢m? at 0.50 V and
25C. Take «a=0.50.
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0.7001 0.00665

0.3694 0.00588

0.1515 0.00553

0.0437 0.00283

0.0196 0.00153




(2) How many molecules of oxygen strike 1 cm? of surface in 1sec when the pressure is 10-6
torr and the temperature is 298 K?

(3) Write down the rate law for the deuteration of NH3 in which D, adsorbs dissociatively, and
NH; adsorbs at different site.

4. V. V. Losev and A. P. Pchel'nikov (Soviet Electrochem. 6, 34 (1970)) obtained the following

current-voltage data for an indium anode relative to a standard hydrogen electrode at 293 K:

0.350
1438

0.335
3.507

-E/V 0.388
JI(A m2) 0

0.365
0.590

Use these data to calculate the transfer coefficient and the exchange current density. What is the

cathodic current density when the potential is 0.365 V?

5. An early stud of the hydrogen overpotential is that of H. Bowden and T. Rideal (Proc. Roy. Soc.
A120, 59 (1928)), who measured the overpotential for H, evolution with a mercury electrode in
dilute aqueous solutions of H,SO, at 25C. Determine the exchange current density and transfer

coefficient, o, from their data:
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AN

0.60

0.65

0.73

0.79

0.84

0.89

0.93

0.96

Explain any deviations from the result expected from the Tafel equation.




