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CHEM 281(01) Winter 2014. Chapter 5. HOMEWORK 7. Name ;

1) Which of the following reactions are redox?
a) NaCl+ AgNO; = AgCl + NaNQO; Pey

b) NaOH + HCl = NaCl + H,0

O Zn+2HCl > ZnCl+ b

d) 2Cr + 6HCI - ZCrC13 + 3H2 '{ e i . e
€) _MnOz +4HBr —>Br,+ MnBﬁ + Zﬁgd

2) Separate the reduction and oxidation half reactlons in foIIowmg chemlcal equatlons
a) Zn +2HCl > ZnCIg e H2 : - 3
ey ke

b) MIIO; + 4HBr 2 BI'; IF MnBrz + 2H20
* - <1 B i Gl

c)
c) 10K + 2KNO; 2 N, + 6K,0

3) Balance foIlowmg reactions that take place and give the sum of stowhmmemc coefficients.
a) Cr207 “(aq) + Cl (aq) - Cr“(aq) =y C];(g) (acid solution)

Bl‘z{g} + f\j‘lné(aq) (acid solution)

MnO(s) + AI(OH), (aq) (basic solution)
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4) Construct a Galvamc cellemploymg fo[lowmg reations:
a) NI{S) + cU2 ‘(aq) > Nf*(aq) + (,u(s) PPN

A

b) Zn(s) + 2H'(aq} -> Zn*'(aq) + Hy(g)
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To complete the galvanic cell a salt bridge, external wire and a voltmeter is used as show below:

Using the B values given in the table caleulate the E°.; for reactions in problem 4 and identify
following:
a) two half reactions; b) anode; o) cathode; d} direction of electron flow through the external wire.

a) two half reactions b)anmede  ¢) cathode d) the direction of electron flow through
the external wire.

2} Two half- reactions
Ni(s) + Cu?* (ag) -—--> Ni%*(aq) + Cu

Reduction Half Reaction(RHR): Ni(8) ------> Ni**(aq) + 2e-
Oxidation Half Reaction(CHR): Cu?* (aq) + 2e- ==m->Cu

Two half reactions written as reduction reactions:
. 2+ 70 = =
Ni(g) ~mmem- > Ni*"+(aq) + 2e- ;E halfcell — ~9-23V(anode)

Cu - Cu? (aq) + 2e- B0 1o o= +0.34V(cathode)

Cathode is the haif cell where the reduction is taking place and the arode is where oxidation is
taking place.

Cathode -Reduction

Anode-Oxidation (Remember vowels goes togather)

As a general rule cathode has 2 higher value of Echalf-cell than the anode. E.g.

E®\ini=0.23V(lower value- anode) E° - /cups=+0.34V(higher value-cathode).
E° .;; =E°(catode) - E°(anode)
E%cen “Ecucua+ - BN
E° = 0.34 -(-0.23) = 0.34 + 0.23
E?  =0.57 Volts
b) Anode
Mis)~Cn (anh —— >NiZ*(aq) + Cu
Reduction Half Reaction(RHR): Ni(s) -—-- > Ni**(aq) + 2e-
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Oxidation Half Reaction(OHR): Cu" (ag) + 2e- —>
Cathode is the half cell where the reduction is taking place and the anode is where oxidation is
taking place.

Cathode -Reduetion :
Anode-Oxidation (Remember vowels goes together)
Ansde: Ni(s) ------> Ni%"(aq) + Ze-
Anode is the Ni/Ni2™ -Ni electrode.

¢) Cathede

Ni(s) + Cu”" (aq) -—--> NiZ*(aq) + Cu
Reduction Half Reaction(RHR): Ni(s) —----> Ni**(aq) + 2e-
Oxidation Half Reaction(OHR): . O (ag) o Des s e
Cathode is the half cell where the reduetion s taking place and the anode is where oxidation is taking
place.
Cathode -Reduction
Ancde-Oxidation (Remember vowels goes together)
Cathode: Cu** (ag) + Ze- ——> Cu
Catode is the Cw/Cu”" -Cu electrode,
d} the direction of electron flow through the external wire.
Nis) + C?*+ (aq) -----> NZT+(aq) + Cu
Reduction Half Reaction(RHR): Ni(8) =wme- > Ni**(aq) + 2e-
Cxidation Half Reaction(OHR):  Cu2™ (aq) + 2e- ~—-mm- >Cu

As a general rule cathode needs electrons and anode has extra electrons. In this process electrons
flow from anode to cathode through the external wire completing the circuit required for the
current flow.

The direction of electron flow through the external wire: From Anede(Ni/NiZ' -Ni electrode)

to catode(Cw/Cu’" -Ca electrode).

6) Calculare the AG® value for reactions in problem 4.

AGOZ "nFEOCEﬂ:

F= 96,485 c/mol e-

E® =0.57 volts
cell

n =2 electrons transferred in the redox rt?aciion )
AGO= (2% 96,485x0.57)=-1.09% 10° (coulombs/volt) ; coulombs/volt=J

5 b * ¥ oy s LY
AGP=-109%10°7 : e o - e s e e e
The cell is spontaneous in the direction written in the net lomic equation since the AG g
reaction.
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7) Using Fllingham diagram find out the minimum temperatmre required for the reduction of Si0, by C.
Please WI'II'E the redox reactions mvolved.
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9) Using Lattimer diagram(Appendix 2) calculate the E’ for the reduction of HCIO, to HCIO in agueous
sing La ,
acidic solution.
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