
Elertr o ch emietry 7 r obleme
1. Whan a solut ion containinq iodide ion is mixed wiNh manganese dioxide and acid, a cloud of purple iodine gao

ie given off. Use a Nabla of half reaalions Lo
a) wribe Yhe half reactiono Lhat occur.

2 7 '  -  l ,  ' Z c -

An), + 't t{ r ' Zc- -7 M^'* r 2 ++zO

b) wriLe Nhe balanced redox reacf,ion,

Z l -  +  F { r r O ,  + + H + +  l z  t  M " , = F  +  2 A ' O

2. When hoa cesium meNal io expooed lo chlor ine gao, a br i4hV f lash occuro as the elemenf,o reacI.  the product

is a whibe ool id composed of ceoium ions and chlor ide iono.

a) Wribe Nhe half  react ions Nhat oaour.
A n + -
Cs +  Cs *1-

C t .  F z e -  -  Z C t -

b) WriIe Nhe balancad redox reaction.

o  A -  o  C s *  +  Z C I _/ C s  +  C \ z  >

Z C s  r C t r i  2  C s C l
3. A cal l  is made up ae fol lows. A pieae of nickel foi l  is immersed in a beaker of nickel( l l )  chlor ide solul , ion, and a

otriV of co??ar foil is immersed in a beaker of coVper(ll) oulfaNe eolution. A wire Lhen connecLs Nhe mef,al

electrodea and Nhe beakers connecNed by a oalN br idge.
a) \Nrihe Vhe half  reacViono Vhat accur.  ldenNify Vha oxidaNion half  and Nhe reducbion half  .

Ni" .Za-+Ni  -o ,zb l  +  ox ,z  Ni  -+  ?  lJ ;2+ .Ze '

C,ut' *2c' -> Cr* .tO.34 ) r rd vz A;ts , 2e- + U

b) Which elactrode is bhe anode?

Nlclc/

c) Toward which elecVrode do lhe sulfahe iono mi7rale? 
n \

+ovwLda ntcW (*'o&' )

ka*holL )
e) It O.O2J mol of co??er io produced in the reacLion, how many molea of electrona flow throuqh Lhe wire?

d) Which way da f ,he eleclrono miqraYe in Nhe wire?

prrw n;cbl Qt'r*d"\ lo aogfrr

C,'F 'r 7a- -> Cr^ . '. Lo.oz<ov( A> (1 
f: lL\ 

'  0.o5o ̂ ol 1-
f) Toward which electrod,e do the nickel iona migraNe? +g 

I ^
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4.  An e lecNrochemical  ce l l  was made as fo l lows.  A weighed oLr iV of  Nin was immersed in a beaker of  one molar
t i f l ( l t )  aul fa\e and a weighed 6tr i?  af  s i lver  wao lmmersed in a oeaond beaker conNain ing one molar  o i lver
nif,rate, A wire Lhen connecbed Lhe meLal oLriVs and a oalL bridge connect ed Nhe beakers.
a) What is t"he balanced redox equaLion for Nhe reacfion?

Snz+.Ze-

Ag'  ' t -
+ S n  - O . l +  

7 *  o x  S n e  S o > *  + 2 t -

t  $  +o .Oo  J  
'  

f t o |  Ag*  ?c -  >

2 A g *  * S n  +  S , . ' +  +  z h s

b) Which elecNrode is f,he ca\hode?

AHg
c)  Towards which e lecf , rode do the o i lver  iono migrabeT

+rrr^u^/s Ag ko4'h&t )
4 Which way do Nhe elecVrone l low in Vhe wire?

lt,r,, In +a hg (o-,r/, +a c4{4o/c )
e) Did the si lver elecl ,rode gain or lose mass?

q1ils /n6,4A (A5, ,e- -> A3) sllvp,r it:-.ts chrt-rtg
w t_  _ . J  _  . . r  

+  f up ; f  dy " , l / f u
f) If 

'O.O1C 
mol of Lin 6oeo inLo ooluDion, how many molea of elecl;rono flow'Lhrouqh'Dhe wire?

S n ' F  , 2 c -  t  S n

+o z-{luot
ca*h"oL(

(0 ,  o  to  no l  S^  ) /  z  * . ! : -  I  =  O-o2o mo I  e -
' l  m o l  S n  /

q) l f  O.O2O mol  of  L in goeo into solu l ion,  how many moleo of  s i lver  are involved in Lhe reacEion?

( o . o z o n n o l  S ^ ) ( z y l  A q r  a . O + O  r u o l  A ( l' r  r r n o r - s r i  )  
=  r J ' v a L r  l r t v t  '  

J
h) How many males of elec\rono f low Nhrough rhe salV br idge in parV (q)?

non. thc*.us {l*" Qhrn(L 4//^( ,n1 ir'c

M n z F  * Z A . O  - >  l - l n O z  + + l l + t Z c -  - l . Z g V

I t b ' -  Z l -  +  o .5 t  v

4 2Cr3* + 7H"O + 3?b2. ) Crr,O.,z- + 14.H' + 3?h

Z t v a r  , 1 | r { l +  C r a O - . | ' r l l t l *  + b c -  l 3 3 v

?b"r + 7c- + ?b ,,*S"")k,Y,yr,ovt"^u- Anewero-yaqeZ

- O,bq"V = nov\'z{iilrrlo1ts

no* +/q srJ/ brr/g<.

5. Calculate Lhe VoLent ial  for Nhe fol lowing cel lo and, indica\e wheLher Lhe reacNion io exVecNed Yo be
6?onvaneou6.
a) Cr + 3Ag. ) Crt' + \Aq

C " - >  C r ' r  , 7 e -  + o ' - 1 4 V

A 5 t  + e -  4  A g  l  O , W  V

b) Cu+ + Fe't '  ) Cu?'' + Fe?-'

C^t o Cnt' .7 c- - O 'lb t/

Fet* ,e- -> Fc'n + o.11 V

c) Mn2' + ZHrO + lr ,  )  MnO, + 4H' + 2l-

+  1 .5 ' l  V s,po*a"wows

+  Q . b l s pon{vnl o *s

-1.+U V -- nmq)dtd;l".'ootL5



Which is Lhe elronqer oxidizing aqant?
a) Zn2' or Ca2' Zn"+

-0,1b -2,L4 F

Which io Lhe oLronqer reducin7 aqenf,?
u') 

r.,Vn"'[!,t lb 
b)

8. \Nhich of Cr,lr, Al and Fe't' will oxidize Co?

Cr , A t cr*'{ i du<( , :. gpnrtal oridi( 4o
' 

l' a- F"tt
9. Which of Hr, Cl", Hg2' ,  and HrO, wil l  reduce Ag'?

er/-
I

| l . . J t j C " , * � * � � q . 3 { v t
&"  - )  C* t  t s  L -  -o .52  V

l ' \ " , O - >  O L  t 4 [ l  I  r { a -  - O ' 3 2

g9f-

V Z  )  F c t t  , 3 e -  ' 0 - O 4

F<-

7.

b) frr, or l,

l , o b  0 . 5 +

fra or 3n
2 . q z  D . J L l

6q

Ag*..  + A5 +o.@ * r t  z l + t  +  2 e . -  o v

Cl, '<

11. Which of l-, ?b, Drr, and 5n'' will ac'l as t fiAffiqenvs fctr gnat?
2l' + lz , 7e- -O.5+ t$rr, *)

7o -> ?b>r tzt- ro.taV Sn3| + Snlr nZe- -ol3 V
12. 7reAic1, Nhe reac'tion thaV wil l be f avoured in Xhe f ollowinoi cello.

A8* *

6 r ,  F

211.cs

0utts
Owz+

Cl . .  I  C ,^  +  ( - r * "  r -  Z  U-

b) A mixl,ure of Vowdered Al and Fe is added Lo a beaker of Cf'" eoluNion.

A\  ,F .  ,  Cv " '  ,  S ro

ryd + e- -> Crr" '

2s- +ZBr
*zc-  + H-r  2o l l  -

I c- -> Ct.,t F

vfu- >

C v 3 '
( - r 3 r

-o.*7 v
+ 3 e -  - ,  U -  o.14 q

ZCv' 
n .1 [t", ,  Crr0-r '- ' l {Fl '  *6i -1.33 v

L A L O ' >  o L  r  4 f l r  + 4 c - - o . ezv

&a.,

Co'> 6"r  '4-  'o '7O

l ,  v Z e - +  ? L -  r O ' S ' /

Hro" -) o>+ 7ll I

10. Which of Cu'z*,2n, acidic NO",-,  and Cl- wi l l  acc as oxidizina aqenf,s for Aa' l
C , ^ * . ? e - - > & , .  + o . 3 {  N O " - + f l l +  t 3 e - -  + N o  r Z t l 2 o  O . E G V
Zn -lt> cl- ?\)

j )  A mixLure of Dr,  and Cl,  is added Lo a beaker conLaining copper( l l )  oul faLe and a copper rod.
Br. ,  Clr- ,  Ur,,  So+r- ,  Cn , too

nn lt^ NlO::;)---- .- -s

Sn4+ +  Zc-  - )  S , , r 'F  +  o '  |  (

' Plooln't t1

Fe"* * c-^fe2n ,O.1J

, 2 c '  - O . 1 0 v

A7-tA5. tc' -4t8O

.ob  v
-  o . ( l  v
* O . l ( o  V

+  O , 3 1  /
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+o. t+ v
,4"-  -O,gZ

ox

c) ANin aNrip ia immersed in nibr ic acid.

S n +  S o t *  v Z e - 2 L + L  t

2* ro  +  oz  r+H r

3 S r , +  Z N O . -  *  g . H t  +  3 S t n z l  * Z - N O

S D r

d
H t  ,  N O z -

f(u

,  A-o

7c- -> l+=

o

o.q)

d) A coVVer rod is immersed in a 1 M soluVion of HCl,  Y,hrough which is bubbled O,,  at  101.3 k?a.

C ' ,  i  F l r  , C l -  ,  O z  ,  A r O

9 l}, t  + (x" .  Ze- - o,s+l
0w -7 (* {  *  c-  -O.52

z e f  - >  C l r t  2 c -  - l ' 3 6 v

2ArO +  OL  ,  * I * r  , {e -  - ) 'ZZV

2 U ,  Q - , t H +  n  2 C u ' * ' Z H z d
1 3 . ? r e d i c L E h e a ' v e r a | | � h e n f ' h e f o | | o w i n q a r e e | e c 9 r o | y z e A . C a | c u | a | e . V h e

minimum volNaqe f ,haf,  musL be appl ied Vo Nhe cel l .
a )  l M N a t  N o *  ,  l '  ,  l l r O

2 l - + >  l >  t Z L '  - O

2lloO 2 Da- * +il* t,{e- -0.82

2  l -  j  ZAoo r  7 O H -

4/

ryA

Otq6'lw

+ '/OH -

ZH. l . z s v
rn ks( k.
olpd

, c l -  , L o

+ +ttoo+ oz , ( H t

b Hrc: @ -> 6 -  t

r Z il.

4 l f r  t

' , 7 - - _ _ - - . ' - , - _ - - - - - - - - - - - 'r q l i l  |  oz ' *H '  *  V t -  - ,  z / r o  l . z3 l
Z ilrcs p Zc- -> H, r ZoH- -a4/

NOr - *4t1' b3,e- + IUO .Zil ,C) 1076

2t+>o *- r  zo l l - -  0,,11 L/

Z H +  . 2 c -  +  H . O.(b

Oz * zt+* ,2c-  + l .O- 4o.7o

' 2 z - -  LsL
2H.O "  h -  >
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c )  1 M  C u F 2

d  2 F -  - >

Zll.c; -, Oo

n  z +
\rt,t

F

r '  , ,  Aro

' z .e1 re c) - F r

+  f H '  , ( a -  - O . t Z 0&z+ F s-

l H p r Z z -

2t+ro ? ZAr^"  *  O> ,  4H'  *2C6- o,10

1 M  C o l ,  a n d l  M  H C I ( 0 "  ,  l - ,  l J ' ,  C l - ,  H r o

r c..h +o-lb

+ l1r,  ZO//-  -O-t /

/ ^ug/ k

%P0vl

- 0 4v( re/ co, '  + %-

I z-u! 'u-
Cl-  - ,  Cl .  t  Zz '

' 0 . 8 2

'  l , A 6  y '

2  I -  '  2 H 4
, l

-  t 7  " z -

e)  1  M NaOH,  uo ingFe e lec \ rodas Mo* ,  oH-,  Fc

Fc 4 Fc'* rZc- + 0, '14 ,A
+ o . 0 4
- o . 2 2

,  Lle'  -0: lo

2 t l  >o + 2a- -> l l, r ZoH' -O.+l

V m"*
aVTL el

.1  I
-o,'ll

o.s+
bc

2llzo -> OL + +H * + (e-

i Z o t t  
' - )  Q > ' 2 H z o

F c  v  z V l r ( )  - > >  F " z r  r A ,  Y Z O I I

1 M H l , u o i n q C u e l e c t r o d e o  t l t  , I -  , t n ,  H r )

z l+vo )oz,  tH+ +4"-  -o .ez

Z f  - >  l > r L c -  - 0 . 5 +
-  0 , 5 2
-  o ,3+

.sQonbreo*Sv t -

+  o . o z V
no Jolf"f" 'wy|r/

f)

"A tl, r 2 o H - - \ , f l
O.Ocs,

F] o , 3 4

4E; -0,54
' ) o y t * i l r  ' * e -

+ C o
-)

, HuO

fr/or + c

->
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N a *  ,  $ o * ' - , i l r o

L 0  +  O z  * + l { *  * 4 o -  - O . b L v

14. An aqueouo soluNion of sodium sulfa 'Ve io elecLrolyzed. l f  l iLmus ?a?er io diVged in 'Dhe solu\ ion around Ehe
anod,e durlng elect ' rolyoio,wha7 colour wi{ l  ths l iDmuo Nurn? What colour wi{ l  bhe l ibmue turn when dipped in
Ehe soluXion around Nhe cathode? l f  Ehe elecNric curren\ io Nurned off  and Nhe anode and caEhoAe oolul , ions
are atirred taqether, whaL will be Xhe pH of the reoult;ing aoluLion?

ea{'ho/-t rK

o"@ >
77-^ lurrtS bk+

*4* ztlzo * 1H"p -> O 2- r (//t r zl/> r ,b# -

b il.O + oL ' *H{ + ztl- * '{oH -

(e H,o € oz t  zH,- )  - )  ' ( t l  - -  J-  oH-= gt
1b. How many moles of Cu can be Vroduced by paooin7 a 2.5O A currenl. t ,hrough 1 M CuSO,rfor 4OOA s?

cor,lo*hs - (2.*s n )( +ooo' t) = t0 000 c

t0  0@ c C u ' *  r / 2 -  + C *
q b &o c/mot e-

(o, rc* r-yr/ : w
yval z-

"& + I,#:1ff/", recr

TGzs q t- Yt-*J-.-
253,ff i1 g/,r 'al  ,Ll  rnol l ,

J-
z

e-) (

C. csoz {. mol c

(0, ooz 4" nol L- \ ( qc ffi) C7,,,ot e- )

) j

reA
N a F  * e - - >  A l  - 2 1 1 n

I  q t l n  t 2 e - - >  d  f f il-ztl.o +7e- -> 11, t zoTO'Yl't
t e -

O" O 5z r^oo C.,

16. How many coulombs are required lo produce A32b q of l ,  by elecLrolysis of an aqueouz solubion of KI?

2 l -  )  l L t U -

F,lecLrochemioLry Trobleno - Answero - Tage 6
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cou.tor-bs = (12.1 A X 3lo oo s) = 4s ooo C

,l'5 0 00 t- = 0.4C0 ̂ole-
qb od) c/,r.l "-

- ) (  l - - ' t  ! b \ ( t o 1 . = S r ^ o ,  ) - -
\  z ^ o l z -  /  '

electr ic iEy ( in coulombo) io required f .o produce 1.OO

n

17. A12.5 A, currenf,  wao paooed t 'hrough a 1.OO M solut ion of lead(l l )  ni t raf ,e for 1.OO h uoing inerL electrodes.
How muoh will f,he maso of the cathode have increaoed after 1.OO lQ

(o .4t/" ,ol e

18. WhaN qu
oo luD ion

2 k '

1 8 , 3  q
- l

- V

tanLity of
?

kq of Br, by elecLrolysia of Kbr

(qc &o ?*,,- ) l . 2 l  r  t o o  _ L

19.  WhaL maao of  L in can be VlaLed ou7 af  a 5n/ '  so luLion i f  we Vaoo 3.OO Afor  6.00 h?

Cst^lon-bs = (s.oo A)(Zt boo s ) = b4 gn e 5r,'* ' 2e--> Sn

39 ,1  c1  Sn

20. A cerLain amounL of elecbric i t 'y deVooito 45.O q of ei lver from a solut ion conLaininq si lver ions. WhaL mass
of coVVer will Lhia amounN of elecf,riciNy depoo'rV from a soluNion of copper(ll) oulfaNe?

wr r /2 '  >

ooo,
t 5q.

0 , 1 t 7  r n o l  e -

1 3 , 3  q  L


