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Electrochemical Theory of Corrosion
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fiefi5urfia anaerobic Aaagldiamzlud o 1aid
omeuaciiFiaeg|dloundumswdsu  sulphate
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Table 1 Electrode Potential Series of Metals and Alloys

Volt
magnesium -1.65 magnesium
aluminum -1.33 zinc
zinc -0.76 aluminum 25
chromium —0.56 steel or iron
iron (ferrous) —0.44 cast iron
cobalt -0.29 18-8 stainless (active)
lead
nickel -0.23 nickel (active)
tin -0.14 brasses
copper
lead -0.12 bronzes
hydrogen —0.00 copper-nickel alloys
monel '
copper (cuprous) +0.34 nickel (passive)
silver +0.8 18-8 stainless (passive)
silver
gold (auric) +1.36 gold
platinum
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Cu™ + Fe*— Fe*™ + Cu°

CuSO, + Fe —» FeSO, + Cu

FeSO, + Cu -4
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TaveAiaggens H luma szanansounudl H*
nale uslameiiogsmilaisansaumst H* Tunsa
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Cu + H,SO, 4
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VBIAS - BEQALHEN ANNUANGTIYDY

potential = 2.01 V.

WNnHBaN - aEQAfleN aNaLaNeITeY

potential = 0.67 V.
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M%ﬂ‘laitfua‘fﬁuagjﬁuﬁmw*uadﬂﬁmqﬁumﬁu electro-
lyte 8ndhe dhathadu aluminum Ffien e.p. o
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Types of Electrochemical Corrosion Cells
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1. Two-metal cell (Galvanic cell) 4 anode
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289116 (Faraday’s law)
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IwihuuufiGemh  concentration cell $rieeflunse
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mnég  leefindnafieiimdlasdondudtiaotu
mawnsaw  (wnefiaidlu  Chromium oxide film
Haariuin) femamwou graon Alasdlastiay Wald
alwimdense  fasfiomsynsaulas  electro-
chemical corrosion cells & laasaadimausnm
furnsnmidamdnteiuseunauasniduwén o
Aatlosiufida  Fanmansiaiilitauds 1010-
1120°C el chromium carbide ndudusidu
Tasdluadadan  udvnldifusugie  sensitization
temp (510-760°C) laeish

mstlasiuuazut latfoym Intergranular Cor-
rosion

(1) viliménaeuiad dufouiisqungi
1065-1120°C uiwnlAifiulaesr aznaulasdlan
mslud  ararmauazmailiidulaaiSavinlnlaif
namafazielasanms sl

@ ldlansduimsshriumivan  duenslud
siennlasdluagu Nb, Ta, Ti, luUSanmsnnwe
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WL intergranular corrosion 5 et urumEnaaae
fillavzdmon Nb, Ta, Ti, @eagshelaumms
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6. Dezincification uuLiifieruvaamans Tae
mwsdnifatunaandadldnuludinds doned
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Ieihewnzdufign  dezincification azdidade
nasew  Astlasiuife ﬁm’l*ﬁwa\umﬁaﬁhﬁﬁqn
antimony, arsenic, phosphorus Uuaging ity
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7. Concentration Cell Corrosion LLUU‘ﬁ
{Aewn concentration cell Fufhwaadinih @
anudntuvesdianlasianiuandaiu  fathadu
aundfigad Wihdsdimasuaaiindwalase  aglu
MIaran CuSO, Wantanil LLaz'é‘n'f’mﬁaasJ
Tussaray CuSO, Waiwn dodansnnems aud
nazualwininaluaeas  losvasuassudiagiums
sy CuSO, Famvawnvinfidiu anode uasiia
UfA% Cu® Cu™* + 28 a"mwam,tmo’ﬁuﬁagflu
Myarmy CuSO, Wadw awvmihdidln cathode
wavin@Unaen Cu*? + 28 Cu°

aqulléh dmsu concentration cell 1w Tame
fatlumsarmeniFanennezfiulaveiiia  cor-
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differential aeration %38 oxygen cell 8n¢hathg
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389 AN FIMIFLENTa ions 619 9 lrAau
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. o z
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[ X A X
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lane nsamsidan
M@ Stress Corrosion fNISNA1N corrosion
A A& A e A Gy
falagevitiuufagadanzuuy  pitting  Faazidu
301306uv8y Stress corrosion Miffurad pit Ll
A 4 R o
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3 ' a e A A
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gn cold working ann 2193zifi¢ stress corrosion
X I A o =
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(1) ﬂwiauTawxﬁqquﬁqq aAMEANNATER
Waran stress luiialaneas
(2) aRMMNTHLRTIFINARENTEUlANEIY
gy aegungl anenudidusasms msldas
HUEN
9. Fretting corrosion wuuhiflu corrosion
Afennmsded llifeniunged] electrochemical
cell @y Mpthagu NWNRRIN RaABLWL 9
(FULUEDRUZER)  SWaiuLLS  Quiimsusy
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*[ @ -1 § A v av o
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Prevention and Maintenance against
Corrosion
matlasiunarihpsnyiasasdng  aunsol
3 9§ v 0 3 ° v ada z
g o Lilynsaululoed avavilonaneds au
adfumen uasamwianadaaifiog 15914 laevn
1 e -
1. Alloying or Using Better Corrosion-
resistant Materials
add) vo 'y A & o
Awuldiunhrnlugasmnssundl - Fotna
AMIHNTOUTULTY IUWMANDIINM W38 steel Mu
mulsile Sulludaddlanznangfiiadn o) unudn-
aeha 1wuld stainless steel U nitric acid, 14
nickel w38 high nickel alloy fuamwiiueia
[ 14 o A ) ' a a
s Wudiu lumieFagiiase g maeil wiams
Chemical Engineering dnasfimmsvantiilany
afalamsacldiugmn corrosion athala athals
a N ! A
fif msrhihmnedseinnit avuanemuaanu
sadlanesiadmn corrosion laeszanmivhuiu naw
A 2/ a val &
Mgldlanzafiala  msazldfimmasadansiu o
Iugmwilndiduaiuanuasafunau, stainless
steel lugmwin@anasyusansa HNO; ifu
. . : Y v _—
aEaf uethman stainless Wlesums sensitization
Aognunliioumn  900-1400°C  iulumsidon
@ A ] 1Y, @ a
wanUszinnazynseuldlosnad lavde inter-
granular corrosion
2. Cathodic Protection
ad X ) o Al & 4 '
Abuodunanih  anode whuuiasynsaw
avrutimlancduill ep. o egnanidu anode
2 A ! A €aa
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, ¥ o oA a A y a
u viavhsuidduduimaaarldlanedu dudoned,
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cathode aclafimaynsaulurasm maagdias
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runszugmnmenenidilifiulangénn el
dwfindaamatlasiu ymihiidlu cathode 4399
(dmfinszudinihinaaaniy electrolyte fadin
faziflu  anode) wdngudenzafifiudhathanila
989 cathodic protection lunsifusimméngn
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3. Metallic and Inorganic Coating
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4. Organic Coatings
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5. Metal Purification
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6. Alteration of Environment
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7. Use of Non-metallics
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