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Quiz 8
25.00 mL of 0.0500 M Sn2+ in 1.0 M HCl is titrated with 0.100 M Fe3+ in 1.0 M HCl.  The titration is monitored using a platinum electrode and the standard calomel reference electrode.  Determine the cell potential at 5.00 mL of Fe3+ added and at 25.00 mL Fe3+ added.

E(SCE) = 0.241 V

E0(Sn4+/Sn2+, 1M HCl) = 0.139 V

E0(Fe3+/Fe2+, 1 M HCl) = 0.732 V

25.00 mL of 0.0500 M Sn2+ in 1.0 M HCl is titrated with 0.100 M Fe3+ in 1.0 M HCl.  The titration is monitored using a platinum electrode and the standard calomel reference electrode.  Determine the cell potential at 5.00 mL of Fe3+ added and at 25.00 mL Fe3+ added.

E(SCE) = 0.241 V

E0(Sn4+/Sn2+, 1M HCl) = 0.139 V

E0(Fe3+/Fe2+, 1 M HCl) = 0.732 V

Titration reaction:

2{Fe3+  + e- ↔ Fe2+}

Sn2+ ↔ Sn4+  + 2e-

2Fe3+  +  Sn2+  →  2Fe2+  +  Sn4+
V* = (25.00 mL)(.0500 M)(2mmol Fe3+/1mmolSn2+)(1 mL/0.100 mmol Fe3+) = 25.00 mL

At 5.00 mL added

E
= 0.139 - .05916/2 log([Sn2+]/[Sn4+]) -0.241= 0.139 -0.05916log(20/5) -0.241 

= -0.120 V
At 25.00 mL (V*)

E+ = 0.732 -.05916log([Fe2+]/[Fe3+]) 

E+ = 0.139 -0.05916/2 log([Sn2+]/[Sn4+])
2E+ = 2(0.139) -0.05916 log([Sn2+]/[Sn4+])
3E+ 
= 0.732 -.05916 log([Fe2+]/[Fe3+]) + 2(0.139) -0.05916 log([Sn2+]/[Sn4+])

= {0.732 + 2(0.139)} – 0.05916 log ([Fe2+][Sn2+]/[Fe3+][Sn4+])
@ the equivalence point: 2[Sn4+] = [Fe2+] and 2[Sn2+] = [Fe3+]; therefore

3E+ = 0.732 + 2(0.139)

E+ = 0.337 V

E (@equiv pt) = 0.337 – 0.241 = 0.096 V

