Quiz 8
CHEM 311
Fall 2004

A chunk of tin oxide is dissolved in 1 F HCl, quantitatively converting the tin to its Sn(II) form.  The Sn2+ is then titrated with a standard solution of Ce4+.  The course of the titration is followed with a potentiometer. Calculate the cell potential vs. the S.C.E reference electrode at ½Ve, Ve, and 2Ve, where Ve is the volume need to reach the equivalence point.  
E(SCE) = 0.241 V

E0(Sn4+/Sn2+) = 0.139 V

E0(Ce4+/Ce3+) = 1.47 V
Titration reaction

2Ce4+  +   Sn2+  →  2Ce3+  +   Sn4+ 

E(½ Ve) = E0(Sn4+/Sn2+) - E(SCE) = 0.139-0.241 = -0.102 V
E(2Ve) = E0(Ce4+/Ce3+) - E(SCE) = 1.47-0.241 = 1.23 V

E(Ve)

E+ 
= E0(Ce4+/Ce3+) – 0.05916 log([Ce3+]/[Ce4+]) 


= E0(Sn4+/Sn2+) – 0.05916/2 log([Sn2+]/[Sn4+])

2E+ = 2E0(Sn4+/Sn2+) – 0.05916 log([Sn2+]/[Sn4+])
3E+ = 2E0(Sn4+/Sn2+) + E0(Ce4+/Ce3+)  - 0.05916 log{([Ce3+][Sn2+])/([Sn4+][Ce4+])} 

at Ve  3E+ = 2E0(Sn4+/Sn2+) + E0(Ce4+/Ce3+)  = 2(0.139) + 1.47

at Ve  E+ = 0.58 V
at Ve  E = 0.58 V – 0.241 = 0.34 V

