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18 ¢ Electron Transfer Reactions

A VISIT TO ELECTROCHEMISTRYLAND

Consider the reduction potential chart Find and copy the reduction e}uatlons for Ag" — Ag® and Pb*" — Pbe.
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Phpae-—Pb  €°= —4/3V
1. Which metal ion has the greater reduction potential? /4 ﬁ

P

If these two metals (and their solutions) were used to create a galvanic cell, which metal would be the
anode? Pb Sma ller £°valve,

KA
Write the reaction at the anode: /7 b i 4 19 6 #de -

Write the reaction at the cathode: ﬂ 3 4 A /‘?/ 9
What is the overall reaction? 449 * 7 Pb—> PbL ¥ 152/2 9 v
What would be the voltage of the standard electrochemical cell? . f gty = 9 3 4

Sketch the cell: ﬁ{j
Pb
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8. Write the cell notation for the cell: P b P 6 A b 4 /4?
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9. How many moles of electrons are 1nvolve!2 in thlS reaction? n= 2

10. Find and copy down the Nernst Equation: e B Aﬂqa
11. If the standard cell is allowed to run until the [Ag'] = 0.75 M, the [Pb2+] = [ IISM

12. At these new concentrations, the cell voltage will be /1” ' (greater / less).
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13. Use the Nernst equation to calculate the cell voltage with these new concentratl 54
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AG, E°, and Kggq

Variables that appear in these equations are R and &.
Values and units? R =8.31J/mol K &= 96500 coulombs/mole e

E° and K AG® and E° AG® and K
log K =nE®/ 0.0592 @ 25°C AG® = -nF E° AG® = - RTInK
In K =nF E° Note: volt x coul =]
RT
AG® in kJ
Problems:
1. An early method of producing aluminum metal was the reaction of aluminum salts with sodium metal:
AP+ 3Na(s) = Al(s) + 3Na" °=+1.05V
What is AG® for this reaction == FE
_.—-304 kJ d) +202 kJ 9 éﬁz
~(2mol[ 76500 C
b) -101 kJ &) +304kJ 4(7 (3 ’{ —re / MV /OMJ
¢) +101 kJ

(3motJ(105Y) _ @

2. Calculate K for this reaction. /) j /{ = /‘LE =
0.0592 '”?‘25;4 f/axxo” \
A= 10 =

3. Calculate E° for the following reaction:

Bro +Re —> LBr~ #/.07 1y(s)+2Br(aq) - 2I'(aq) + Brs(
L 28" =2 RL" Fis3 —/.07#5‘3:@
iga ~ > fBra +e~—/07

Calculate AG for the above reaction

o 2" g _pFE

b)-105kle) e  -312kJ M VK
¢) +312kJ -(‘2”‘“/)(%5006/ L’/(/XC v i()oJaJ
#/ 05 KT

5. If AG of the following reaction is -203 kJ, what is E°? 2Ag"(aq) + Ni(s) — 2Ag(s) + Ni**(aq)

a) -1.05'V [g) -0.011V A6 =-nFE°

b) +2.10 V e)  +1.05V 7 o 530 c/

¢) +0.0011 V ~203/(J//00”/ _(ﬁm /[% CC/
g = mru

6. What is the equilibrium constant for the following reaction at 20°C?

Fe(s) + Cu*(aq) — Fe*(aq) + Cu(s) E°=+0.78 V 46 = —KT //L A/ = =N Fé

rg%i'i’g—zq S)) i:giigm Ik = FE @an)//ﬁmf
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Stoichiometry 96500 /no/c . (.0 (v

1. Calculate the quantity of electricity (Coulombs) necessary to deposit IO,Q.OOg of copper from a CuSQOy4
solution. e~ +(v¥ —Cou

100,005 | Imilbs |29 [gispo ¢
/%T/m% | it fposraze

2. How many minutes will it take to plate out 40.00 g of Ni from a solution of N_iSO? using a current of
3.450amp? 2€°tMt = N

oy /ey
3 /MQ//V’ /a’é__/%fwc//'@g / > ‘ ‘

3,450 tmp = 3.450C¢

3. What is the equivalent weight of a metal if a current of 0.2500 amp causes 0.5240g of metal to plate out
a solution undergoing electrolysis in 1 hour? ** One mole of electrons will plate out one equivalent
weight of metal

g ] 5240 /7
2580 AMP - 2500 C |3 6ddec | /mikec 9, 37400 ,go/ ?,—;_ij;o'%‘/ =[586. 29/
' sec | ] 96520 ¢ e

4. How many hours will it take to plate out copper in 200.00ml of 0.15M Cu27 solution using a current of
0.200 amp?

K 0,0300 md ¢v ) Fmle] %00 [ free I :@
ASM* 2 - J1to [imfe- /. 200C [36005C

5. A constant electric current deposits 0.3650g of silver metal in 12960 seconds from a solution of silver
nitrate. What is the current? What is the half reaction for the deposition of silver?

e~ +Hg? —>HY
3450949 | Imd Ay Inle~ JFhsmoC - fj?éé:}"i [0.252 #uf |
T 1075748/ B Imice-




