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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 + NaNO, ey

b)NaOH + HCI = NaCl+ H,0
) Zn+2HCI > ZnCl, +H,

d)2Cr+6HCI > 2CiCl + 3H, yedoy - Oy
e) MnO, + 4HBr ->Br, + MnBr, + ZHZO

2) Separate the reduction and oxidation half reactions in followmg chemwal equatlons
a) Zn +2HCI > ZnCIz +H

b) MnO, + 4HBr = Br, + MnBr, + 2H,0
; = s’ -2

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

3) Balance followmg reactions that take place and give the sum of st(nchlomemc coefficients.
a) CrZO7 “(aq) + Cl'(aq) ----- Cr'*(aq) + Cly(g) (acid solution)

Bry(g) + i\?]n”(aq) (acid solution)

i st o /4 Mateclar Gqua :

MnOy(s) + AKOH); (aq) (basic solution)
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4) Construct a Galvamc cellemploymg followmg reations:

a) Nl(s) +Cu''(aq) > Nx“(aq) + Cu(s) e ey

N er M °

Ly

b) Zn(s) + 21{*(aq) = Zn**(aq) + Hy(g)

i 5




image2.jpeg
@ ’a:zt. b€ vencdion 5 2° 3 Zin %t 2e7
3) cod. vl geaciinn 2 5 M1 42~ ¥y,

B ox-half ; 287 7@, 420"

W

AW L a0 L o 2 Mt o

Joxhatt 1 1O 2 10K? & joe-

redhath 2 2000~ & (00 wasyt L O

? 072" 2\ 2 Crd3tacly (add Solution )

th €077 21407 *e” 3 23 al,0

s l2ci-=¢l, 4227 ) 43
loch > 3¢5 2 e
nekiontc s Cr, 02~ + 140h4 s o)™ 7 .34424‘ 2¢r 57y H, O
V.05 114 del o 24d 32 4rdz 3¢, Ty, 0
b) Br — 4 MnO4™ = 8r, * M 2 Caud Solddom)

£ 2

Cohe (e 04" 4 ge—y GHY 3 MnTt 2 41, D) %2

A 2w o O 22 g |

ZHAO4T ¥ 10T 4 bl * 5 54 4 2 +GH, O
OB ey, +i0e”

2Hn 04" + 1ol * jopp” 3 Begy tabAn e @, O
Mo HBY 2 242 14nDs 9 204n Bey 4 1iBr 4 €@, + 8110
DAL A 04 S5 5 50 14 ot Lbagic schu)
Yhy th‘«if + 3o 24,0 3 MOy + 400
ober Al Al 3, 2p, -

2101 KMRO4 1AL 5 0y sl Loy~




image3.jpeg
file:///Untitled

- f«\
2| NP =}
; " gurremt | e
sait bridee

- 4 Y
&

To complete the galvanic cell a salt bridge, external wire and a voltmeter is used as show below:
Using the E° values given in the table calculats the E°4; for reactions in problem 4 and identify
following:

a) two half reactions; b) anode; c) cathode; d) direction of electron flow through the external wire.

a) two half reactions b) anede  ¢) cathode  d) the direction 5f electron flow through
the external wire.

a) Two half- reactions

Ni(s) + Cu?* (aq) > Ni%*(aq) + Cu
Reduction Half Reaction(RHR): Ni(8) ===mee> N12+(aq) + 2e-
Oxidation Haif Reaction(OHR): Cu?* (ag) + 2e- ~=m> Cut

Two half reactions written as reduction reactions:
. s - = i
Ni(g) =----- > Ni"+aq) + 2e- ;E® e o =-0.23V(anode)
Cu > Cu™™ (aq) + 2e- B, e 1=+0.34V(cathode)
Cathode is the half cell where the reduction is taking place and the anode is where oxidation is
taking place.
Cathode -Reduction
Anode-Oxidation (Remember vowels goes together)
As a general rule cathode has a higher value of Eohalf-cell than the anode. Elg:

E® i+ =-0.23V (lower value- anode) E® cwcuns=+0.34V(higher value-cathode).
Eocen =E°(catode) - E°(anode)
Eocell :EOCu/Cu2+ i EoNi/NQ_:.
Eocell =034 -(-0:23)=0.34+0.23
E® . =0.57 Volts
b) Anode
Ni(s) + Cu?* (ag) -——> NiZ*(aq) + Cu
Reduction Half Reaction(RHR): Ni(s) =mmme > N2 (ag) + 2e-
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Oxidation Half Reaction(OHR): Cu?" (aq) + 2e- ~mmv > Cu
Cathede is the half cell where the reduction is taking place and the anode is where oxidation is
taking place.
Cathode -Reduction
Anode-Oxidation (Remember vowels goes together)

Anode: Ni(s) --——-> NiZ"(aq) + 2e-
Anode is the NI/NZ¥ -Ni electrode.
¢) Cathode
Ni(s) + Cu?* (aq) > Ni2*(aq) + Cu
Reduction Half Reaction(RHR): Nis) -~---- > Ni**(aq) + 2e-
Cxidation Half Reaction(OHR): Cu2™ (aq) + e~ ~-nm- > Cu
Cathode is the half cell where the reduction Is taking place and the anode is where oxidation is taking

place.
Cathode -Reduction
Anode-Oxidation (Remember vowels goes together)
Cathode: Cu?* (aq) + 2¢- > Cu
Catode is the Cw/Cu®™ -Ca electrode.
d) the direction of electron flow through the external wire.
Ni(s) + C2"+ (aq) ---—--> N2 +(ag) + Cu
Reduction Half Reaction(RHR): Ni(s) ===--- > Ni2+(aq) o
Oxidation Half Reaction(OHR):  Cu®* (ag) +2e- ==--n- >Cu

As a general tule 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 Anode(Ni/Ni% -Ni electrade)
to catode(Cu/Cu’" -Ca electrode).

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

AGo= *HFEOCEH:
F= 96,485 c/mol -
B? =0.57 volts

a =2 electrons transferred in the redox r«?acﬁion :
AGP= (2% 96,485 % 0.57 ) =-1.09% 10° (coulorbs/volt) ; coulombs/volt=J

; : o e
AGO=-109%x10°7 : o e R st Tl
The cell is spontuaneous in the direction written in the net 10mc equation since the AG g

reaction.
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7)  Using Ellingham diagram find out the minimum temperature required for the reduction of SiO, by C.
Please write the redox reactions involved.

ol - 2T AL v \ 7 :
] t‘ﬁ'gﬂﬂiuz}( WA b\r Q; -t Mo ALy f.;, Sw«sLj PR \i{ﬂﬁ‘ ;,,5_ 3"- @;‘,A o
Pl ] 3 ' L ; v ¢
‘"\:‘}h*\(’ﬂ‘?m d\qﬁzc)v;, W Shawie TRal  nai i I,Z’Mﬁk%«%v ~
3 o i D MmO - M40
&%  absnk Wooe whimt ¢ -5t W e

was  (vpes.

L ' 0 & S i
= ISRigies g ) o)
G LR T -
2
ol A aanctious 4t B e
b A e -y O""\gﬁx K &
i T2 Bl =
- L@ A 7 el
Jeapes 260 &
R i S ey
Gg +260 5 SO+ 200
£
8) Estimate the potential difference required to reduce TiO; to metal at 1000°C.
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9) Using Lattimer diagram(Appendix 2) caloulate the E’ for the reduction of HCIO, to HCIO in aqueous

acidic solution.
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