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anode: CeLi & Cq + Li" + ¢
cathode: CoO, + Li* + ¢ & LiCoO»

ImA=1x 10*‘%. 1h=3600s

I mA-h= [1 x 107 %](3 6005s)=3.6C

Li )
9—7%5;% 1.0247 x 10” mol LiCoO, which holds 1.02y7 x 10 mol Li"

and 1.02;7 x 107 mol ¢ (1.02;7 x 10”7 mol c")(9.649 x 10° m(ﬁ c.] =9854 C
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(b)
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(d)

Pt(s) | Bra(/) | HBr(agq. 0.10 M) || AINO3)3(ag, 0.010 M) | Al(s)

right half-cell: ARF + 3¢” = Als) Ef = -1.677V

left half-cell: Bro(y+2¢” = 2Br”  E° = 1.078V

. ] 0.059 16 1
right halfcell: £y = {4677 - = g T 0T } = 17164V

0.059 16 .
left half-cell: E. = {1.078 - =2 g [0.10]2} =1.137,V
E=FE—E_=-1.7164-1.1372 =-2.854 V. The right electrode is more
negative, so clectrons flow from Al to Pt. Reduction occurs at the left-hand

clectrode. The spontaneous reaction is

2Biy(h) + Alls) = 3B+ ABF
143 mLof Bry = 44.6 g = 0.279 mol of Bra. 12.0 g of Al = 0.445 mol of
Al The reaction requires 3/2 mol of Bry for every mol of Al. The Bry will
be used up first.
0.231 mL of Bra = 0.721 gof Bry = 4.51 x 10-3 mol Br; =
9.02x 103 mole” = 870 C. Work = £-¢ = (1.50)(870) = 131 kJ.
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(€) 1 =+PIR =~/(1.00 x 10-4)/(1.20 x 103) =2.89 x 104 A

= 2.99 % 109 mole’/s = 9.97 x 10-10 mol Al/s = 2.69 x 10-8 g/s
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A hydrogen pressure of 727.2 Torr corresponds to (727.2 Torr)/(760 Torr/atm) =

0.956 8 atm. (0.956 8 atm)(1.013 25 bar/atm) = 0.969 5 bar.

s [0.01000] (0.914)
0.7983 = E'pgr| ag-0.05916 1og (5565512 10,610 001(0.898)

= E'Agt|ag = 07992V
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Balanced reaction: HOBr + 2¢” + H* & Br™ + Hy0

HOBr — 3Br AG) = —1F(1.584)
%Brz - Br AG, = —1F(1.098)
HOBr — Br AG3 = AG) +AG, = -2FE;

. —1F(1.584) - 1F(1.098)
£y = OF =

1341V
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FeY™ + ¢ FeY?-

= ES
T FeY 4+ ¢ 2 Fe2t + Y4

El = -0.730V

E" = E$+0.730
But £° = 0.059 16 log [Ky (for FeY2-)] = 0.846 V = Ei
V.

Fe2* + Y4 = FeY2-

= E° - EZ = 0.116




image14.png
(a)

E(right) - E(left) = E°(right) ~ £°(left) -

P
RT Ap-(right)
E(right) = E*(right) - 2—,T I ot ——

PY(right)
el
RT - Ag(left)
E(lett) = E*(left)y - 57In 777,
(lef) ( 2E PE(lett)

Net reaction: reverse left half-reaction and add it to right half-reaction:
MgFa(s) + AloO3(s) + Y2 Oa(g) + 2¢- = MgAlO4(s) + 2F
MgO(s) + 2F- = MgFa(s) + Y2 Ox(g) + 2e”

net reaction: Al O3(s) + MgO(s) &= MgAlO4(s)
Nernst cquation for net reaction:
RT AkGight) pr  AZ(left)

SEmM T T+ sEn et
27 PYright) - 2F T PE2(left)
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The activities of F- are the same on both sides and the activities of O; are
also the same on both sides, so the In terms cancel, leaving E(cell) = £°(right)
~ E*(lefty = E*(cell).
AG" = -nFE = —(2)(9.648 5 x 104 C/mol)(0.152 9 J/C) = -29.51 kJ/mol,
where we made use of the fact that a volt is equivalent to one joule/coulomb.
AG® = AH® -TAS’
-nFE° = AH' ~TAS" = -nF(0.1223+3.06 x 105 T)

= -nF(0.1223 V) - nF(3.06 x 10-5 7)

= —nF(0.1223 V) - T {nF(3.06 x 10-5 V/K)}

AH AS°
A = -nF(0.122 3 V) = —(2)(9.648 5 x 104 C/mol)(0.122 3 J/C)
= -23.60 kJ/mol

AS® = nF(3.06 x 10-3 V/K)
(2)(9.648 5 x 104 C/mol)(3.06 x 10-5 V/K)
5.90 C-V/(K-mol) = 5.90 J/(K-mol), where we made use of the

conversion coulomb-volt = joule.
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a E = 0731~ — g——————
@ 2 o3 PCgHg[H‘]2

0.05916  Pcamy
b = 0.731 +0. s [H] - 05
(b)y E = 0.731+0.05916 log [H*] > log Peat

This is £7 whenpH =7

(©) E” = 0.731 + 0.05916 log (10-7:00) = 0.317 V
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HNO
P 0.05916log [ ! 2]
[NO3][H*P

2
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But [HNO;] = Wand [NO3 ] = Fno;s.

Putting these values into the Nernst equation gives
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005916, 1 K
2 BT+ k(1072 T M

E = 0433 = 0.940 = 7.2x 104
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(a) 7 = coulombs/s. Every mol of O3 accepts 4 mol of ¢”. 16 mol Oy/day
= 64 mol e/day = 7.41 x 104 mol e/s = 71.5C/s = Tl.5 A

(b) = Power/E = 500 W/115V = 4.35 A. The resting human uses 16 times
as much current as the refrigerator.

(¢) Power = E-I = (1.1 V)(7l5A) = 719W
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6.00 V
- = -3
1 20100 W 3.00 mA = 3.00 x 103 C/s

00 x 103 C/
[#&C/mm (6.022 » 1023 ¢/mole) = 1.87 x 1016 ¢7/s

P=E-T=(600V)(3.00x103A) = 1.80x 102 W
80 x 102 J/
A80X 10T g 63 1019 gj”
1.87 x 1016 ¢7/s

(1.87 x 1016 ¢7/s)(1 800 s) = 3.37 x 1019 electrons = 5.60 x 10-5 mol

P=EI=E@E/R)=EYR = E = \[PR = \J(100 W)(2.00 = 103 W) = 447V
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