MES 601 Fundamentals of Materials Engineering

Homework 2 – due Monday October 19, 2009


1. Determine the lines for the Eh-pH diagram at 298 K for Al-H2O from the following data:

<Al> Go = 0; <Al(OH)3> Go = -271.9 kcal/mol; {Al3+} Go = -115 kcal/mole; 
{H2O} Go = -56.69 kcal/mole;

This includes correctly balancing the equations between the constituents and finding the equation of the Eh-pH line for that equation.  There are three equations between the three constituents.

Also answer the following questions,

a) under what conditions is aluminum stable in water from the data given?
b) what is the predominant species at Eh=0.45 volts, pH=55.

2.	The current density of a 10-4 M Ag+ solution in an electrochemical cell was measured to be 0.1524 amps/cm2; for the same concentration of Zn2+ in the same cell the current density was measured to be 0.2 amps/cm2.  The diffusion coefficient of Zn2+ in water was known to be 7.1x10-6 cm2/s.  Find the diffusion coefficient for the silver ions.  State all the assumptions you made.

3.	The limiting current density for zinc deposition at a cathode is 0.221 amps/cm2, when the zinc ion concentration is 3x10-4 M.

a) What is the diffusion boundary layer thickness?
b) Draw the observed potential versus log current density graph, and calculate Ebulk.
c) At log current density equal to half the limiting current, discuss how accurate the assumption of equal activity coefficients for the surface and bulk zinc ions is.
