Electrochemistry

1. Consider the following reaction: FeSO4(aq) +Al (s) = Alx(SO4)s (aqg) + Fe (s)
a. Isthis a redox reaction?
b. If so, write out the oxidation and reduction half reactions.

c. What is the oxidizing agent? How about the reducing agent?

d. Balance the reaction using the half reaction method.

e. Determine E° for each half reaction. Is this reaction spontaneous as written?

f. Sketch a galvanic cell composed of these reactants and products.

g. Using the standard shorthand method,

h. How many electrons are transferred from the reducing agent to the oxidizing agent?

i. Determine AG? for this reaction.

j.  Determine AG at 25 °C if [FeSO4] = 250 mM and [Alz(SO4)3 = 1 nM.



2. Determine the oxidation state of each atom in the following compounds:

CoHe CaHq CaH2 SO3 SO

3. Using only oxidation states, determine how many electrons are transferred from the reducing agent to the
oxidizing agent.

CoHs + Hy -> CyHe

2 Csz +6 Hzo 9 4 CHgoH + Oz

4. Balance this reaction using the % reaction approach.

CeH1,06 + O -> CO, + H,0

Ag* + CH3CHO = Ag (s) + CH3CO,H



Standard Reduction Potentials at 298K, 1M, 1atm

HALF-REACTION E" (V)
Fog+ 28 = 2 Flag +2 87
D3 ) + 2 H+(aq) +2e = I:IZI:Q:I + Hz':lm +2 07
CO0™ag + 8 — C0™ag +1 82
HEDE(aqj + 2 H+(3'3I) +2e =2 Hg[:lm +1 77
POz +4 HYag + S04 @g + 2 8 = POS04s + 2 H30q +1.70
CE‘H(aqj +te —= CES+(aqj +1 61
MNOg g + & Hiap + 8 & = Mgy +4 HaOy, +1 51
AU g + 3 B = Al +1 50
Clifg) + 2 =2 Cfcaq) +1 36
CrO7ay + 14 Hiag + 6 & — 2 Cri*gg + 7 HOp +1 .33
MHDHS‘J +4 H+fa-:|‘.| +2E = Mﬂh{aq] + 2 HEDIT.I +1.23
Oy +4 Hagy +4 & = 2 Hy0p, +1.23
Eil’m) + 2 B —= 2 Eil’ -(3'4) +1 I:I?
MO gy + 4 Htbgagy +3 8 = NOgy + 2 HzOpy +0 85
2HO g + 2 & = Hi™ o +0 97
Ho:™ + 28" — 2 Hoyg +0 85
A g + B = Al +0.80
Fe*oq + & — FEuy +0.77
Oy + 2 HYaqy 2 8 = H1Osq +0 68
MNOyg e + 2 HyO0q + 3 & = MNOyy +4 OH gy +0 59
lipey + 2 87— 2 lgg +0 53
Opggy +2H 0+ 48— 4 OH 5y +0 40
CUTam + 2 8 — Clgy +1 34
AQCly + B = Adpy + Cliggy +0 .22
S04 ag + 4 HYaqy + 2 € = 503 + 2 Hz 0 +0.20
Cl¥qy + B — Cltgg +0.15
5™ +2 B = 8N, +0.13
2HYaqy 2 B = Hyy 0.00

Pb™eq + 2 8 = Phy, 013
SN ag + 2 & = Shigy 014
Ni* o + 28— Nig, -0.25
CoMagy + 2 B = Cogg, -0.25
PS04+ 2 € = Phgy + 5080y -0.31

Coi™uq + 2 8 — Ci, -0.40
Feltap + 2 8 — Fey, -0.44
Cri¥ag + 38 — Crgy 074
In™ g +2 € 5 Zhg, -0.76
[2H;05 + 2 8 = Hay + 2 OH gy -0.83
Mg + 2 € = M, RRT:
.-"3*-.|3+(an +38 —= -'E'\l(sj -1.66
Be™oy + 2 € — Bey, -1.85
M e + 2 € = Mg, 237
Ma*ay + B — Nag, -2 T

Cauq +2 8 — Cag, 287
Sritaqp + 28— Shy -2.39
Ba'* ey +2 € — Bag, _249q
Kl + 8 = Kig -2.93

|_i+|:aq:| + B — |_||:5:| -3.05



