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Chemistry 12
Electrochemistry Lesson #13 a
ELECTROPLATING and ELECTROREFINING

ﬁLECTROPLATING is the process in which a metal is _{" ﬁ‘jd gcgd or

D\cﬁtd ("“U:(- ' at a "cathode".

The CRWODE s made out of the material receiving the meivﬂ "\:.A_‘I'\m"'

The CLELCTRODUMEE SouUnt  contains ions of metal which are
tobe Olched? onto the CATHODE

The AN ODE is generally made of the m%tgl that is to be *')lgﬁd ,

but it may also be an inert material. eg. C ov

"Df

Draw an illustration of a copper medallion being electroplated with Nickel:
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Here the MTYXILL = is the CATHODE
At the ANODE OX|dat|on is occurring, the ox1dat10{n reaction is:
\\\ \\ — N A &
’VThe electrons always flow from P\N'JOL A CETHLOE  therefore the DC
supply is hooked up to supply the _C AT ooT with electrons.
The ELECTROPLATING SOLUTION contains Ni2+ and NO3™ so that:
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The CATION __IN.*% s attracted to the _ CHTHUE (Cor  s)
The ANION l\[‘(}g“ is attracted to the _ ANOVDEG (Y 8)
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ELECTROREFINING is the process of «mxhgqm& C»JA(Y\(\QJ\‘QQ\
Here is a cell that represents the electrorefining prodéss used at Cominco's

lead refinery in Trail, BC.
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Electrolyte

H SiF + PbSiF, Slime contains valuable
The ANODE reaction: e impurities (Ag, Au, Bi + Sb)
PbAs)------> Pb2* + 2e
The reaction that prevails is for Pb(s). The reactions with LOWER E° values
dissolve in solution. Those with HIGHER E° values do not oxidize but make up
a Slime at the bottom of the electrolytic cell. Companies such as COMINCO sell

the sludge for a profit (notice the presence of  \A and ;’,\-@ )
OXIDIZING AGENT __REDUCING AGENTS _E°(voLTs) U
Audt +3e <===> Au(s) These metals 1.42 .
Agt + ¢ <==> Ag(s) donet 0.80
Cu2* +)e <===> Cu(s) dissolve 0.34
Pb2* +Qe <==> Pb(s) -0.13
Fe2t +je <===> Fe(s) Thesemetals -0.41
Zn?* +3e <===> Zn(s) dissolve -0.76
The CATHODE reaction:

Pb2* + 2e --—> Pb(s)
The Pb2* is present in larger amounts in the solution and has the highest E°
value of all ions in solution, therefore it is reduced

OXIDIZING AGENT REDUCING AGENTS  E°(VOLTS)
These metals Audt +3e <==> Au(s) 1.42
are not present Agt + € <=> Ag(s) 0.80
in the solution® Cu2*t Qe <= Cu(s) 0.34
Pb2* +3e° <=> Pb(s) -0.13
These metals are  Fe?* +3e- <=> Fe(s) -0.41
not deposited Zn2t +3e <=> Zn(s) -0.76
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