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21 « Electron Transfer Reactions
STATION 1 - CELL NOTATION

anode reaction  Co(s)  Co’'(aq) + 2 e
cathode reaction Cu’'(aq) + 2¢ > Cufs)
overall reaction  Co(s) + Cu*(aq) > Co’'(aq) + Cu(s)

~ Copper
(cathode)

The “cell notation” for this electrochemical cell is Co(s) | Co™* || Cu** | Cu(s)
Use the above information 1o answer the following questions:

1. The left portion of the cell notation represents ihe Aty D8 Gnods cathode).

2. The “||” represents the SAt ®B@4b4g (anode / cathode /Galt 2

3. Write the cell notation for Cly(g) + Zn(s) - 7 €1 + Zo** Zn | Zn || Ua | 0"
4. Write the cell notation for 2Ag(s) + P — Pi(s) + 2Ag" Ag_| AJ* | P+ | Pt

21 « Electron Transfer Reactions
STATION 2 - E° VALUES

. N 1. A cell is made from Sn in 1.0 M Sn(NO;), and Al in 1.0
Standard Reducti ¢ -
 Standard Reduction Potentlals (volts) M AI(NOs)s. The E° of the cell is* 1.2 volts.
Ag'(ag) + ¢ - Ag(s) +0.80 B B+ Bloy= _ Y+ (4-{.1,{.)
Iy(s) + 2¢” — 2I(aq) +0.535 X . X
N . 2. Acell is made from 8o dn 1.0 M Sa(NOs), and Cdio 1.0
Cu™(aq) + 2¢ = Cu(s) +0.337 M Cd(NO;),. The E° of the cell is +» 2L volts.
| Sn*(ag) + 2¢ > Sn**(aq) +0.15 - 1Y + (+.40)
S7(ag) + 26" Sns) 014130 A cell is made from Ag in 1.0 M AgNO; and Cu in 1.0 M
Cd*(aq) + 2¢ - Cd(s) -0.40 Cu(NO3)x. The E° of the cell is +.43 volis.  (+ 4l )
207 (ag)y + 2+ Zols 1763 Fe e HETEE
) 2e o 200 ) Z7%0 + (-.337)
| 2H,0(1) + 2¢” — Hy(g) + 20H (aq) 0.828 | 4. A cell is made from Zn in 1.0 M Zn(NOs), and Agin 1.0
AP(ag) + 3¢ - Al(s) 166 M AgNO;. The E° of the cell isl-Se3_volis.  (+1.5€)

+.90 + (+.703)
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GTATION ¥ - NMERANST EQGUATION

867 (ag) + 22—+ Sn(s) 0.14

Standard Reduction Potentials (volts) 1. Fe(s) + Cu™"(ag) > Fe"(ag) + Cufs)  E°=+0.78V
a) Whatisn? _2  moles
| b) I[Cu™]=0.10Mand [Fe**]=1.5M,
AP (aq) + 30— Alfs) 166 | [1.5]
0 ( RT Q=== 15 A5y 27108
Ew=E - oinQ [I°]

n c) Calculate the E.y.
look at your equation sheet for R and F. . _ e 1 CL‘“¢) (2.7108 ) =
“n” is the moles of electrons gained or lost in a = &8y (__7,71_) (Guso0 )

redox reaction. =145 ,@ gt

. A cell is made from Sn in .25 M Sn(NOs), and Al in 0.25 M AI(NOs); at 25°C.
a) The B ofthe cellis -2 volis.  w de (4 Ldole) =
b) The reaction at the anode is: __ AL = AL3* + 2e-
¢) The reaction at the cathode is: _Qun ** * Ze-—3 S
d) The overall reaction is: 2AL # BSa¥* — 2 sV 354
) The value (_ifn is_w  moles.
L I VYD S NV MC R P L1
5¥1* (2s)® i
g) Calculate the E, .

. k)
Crewz 1.52v — ‘&Z';:-sz;i‘) ((-380) = [1»51 V"““*‘l
o P>

21 ¢ Electron Transfer Reactions

STATION 4 - BALANCING REDOX EQ’S(ACIDIC)

Balance the following equations in acidic solution:

Cr077%(aq) + C2047(aq) — Cr*¥(aq) + CO(g)
Nl + 14U Cr 04T 2GR+ T

. e
2 Co” o *&?\”:

Crr07™ " + 3C20¢™ & [4HE —» 2C/3F + COL + THLO

MnOy (aq) + SOs(g) > SO{Z(aq) + Mn*z(aq)
O
\&s\' r%(’k" SMa0 T MM :’?“:M h
L. YE \X\.
ko P30, ATS0qET QM R

2Mn0y~ + S50, + 2H0 —» 550y ~ ZRatk ~HT
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ETATION 5 - BALAHNCING REDOX EQ'S {BASIS)

Balance the following equations in basic solution:

Mn**(aq) + Cl0; (aq) — MnOo(§)+ClOo(g) -
TR, M: M Oy » Skt HB
2o a0y —Ecl0: TS

Mu*" r 20207 = MnOa + 2CL0;

Cly(g) > Cl (dq) + ClO3 (aq)
- *’ul - ‘&L,L

tho v Clp — 2cr0y” » 12HAT CID<T

@O 2+

o e roCT ¢ A% ( M

Qo + iho e

Arow
loce~ + 2Oy */‘ZHLO

(oCly + b0 ~ 12OH7 72 [T
L(fg;_: Low- —= loceT + 2%
P

21 « Electron Transfer Reactions

STATION 6 - ELECTROLYSIS
How long will it take to electroplate each of the following with a current of 100.0 A?

1 0 g of Al(s) from aqueous Al**,

oA « _Z'I.otztz =~ ,009 3% st

{ @, LbeEd
WOOOM/% 9"‘?5 ¥ Guseoe  Bmke-  lnstAr N
: /3‘)" oo O
= [lol. 2 sSe< W e
SeA~ UP
1.0 g of Ni(s) from aqueous Ni*%. e 50' R

Zelem GusoOX Llﬁ_ 37,,%5 See

LDJ&"’V}@M& [P R VI
leo 0 Aep 5335-—(_
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STATION 7 - REACTIVITY

Consider the following half-reactions and E° values:

Ag'(aq) + e — Ag(s) E°=0.80V
Cu'?(aq) + 2¢" - Cu(s) E°=034V
Pb(aq) + 2¢ — Pb(s) E°=-0.13V

1. Which of these metals or ions is the strongest oxidizing agent? ﬁ'ﬂ_" me s+ L l‘;bb:‘:c ed )

2. Which is the strongest reducing agent? &;3 LW\* L.‘lul1 o 34,4’ opibl‘b@&))

Predict whether each of the following reactions will occur as written:
3. Cu™ +Pb® — Pb™ + Cu®

. B A Ol
4. Pb™ +2Ag° — 2Ag" + Pb° N (opposrbe reack o wortd )
5. 2Ag" +Pb> - 2Ag° + Pb° N (bokh redued >

21 « Electron Transfer Reactions

STATION 8 - SKETCH A CELL
Consider these half-reactions & E° values:
Ag'aq) + ¢ —> Ag(s) E°=0.80V
Cu'*(aq) + 26" > Cu(s) E°=034V
Pb**(aq) +2¢" — Pb(s) E°=-0.13V

‘Which two metals and 1.0 M solutions

/ would give the greatest voltage? % _'Eb

@ | . Label:
I F VA the anode reaction

% the cathode reaction

A the overall reaction

the metals used for each electrode

the fons in solution ¥ el & < dbeeret

the expected voltage Elws * +.80 % («43)

the direction of flow of electrons Awebe = Cagviv

the flow of ions in the salt bridge

the charge on each electrode (+ or )

Anode osidati i ) _ ions you pight use o the salt bridge ko #4037
node oxidation reaction Catitode reduction reaction 0 (hserved changes in the electrodes

P =P ¥ 2e~ Ayt e > A’} ANONE  GeTs  ShatLen
'PBVZA6+——7 ZA:' ~ P APUNE TS LALASR

electrof

SATREYVY




