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(2) How many molecules of oxygen strike 1 cm2 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 D2 adsorbs dissociatively, and 

NH3 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: 

 

-E/V 0.388 0.365 0.350 0.335 

j/(A m-2) 0 0.590 1.438 3.507 

  

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 H2 evolution with a mercury electrode in 

dilute aqueous solutions of H2SO4 at 25℃. Determine the exchange current density and transfer 

coefficient, α, from their data: 

 

j/(mA m-2) 2.9 6.3 28 100 250 630 1650 3300 

λ /V 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. 

 

 


