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| Iﬁﬁoﬁ‘fofﬁ,ﬂ: Electzo chomistsy (5 the baanch of physical
icﬁomfﬁ{'a’\g.- which eXplns electzicity  and chemical seaction:

ﬁ@}cﬁgp cf\:gn}'\cg( cells:

A device which converts chemical encrgyy into
electarcal energy Et{] Spontancons vedox veacktionn 15 Known
a5 clectao chemical cell (07) voltaic cell (o9) galvanic cell ©7)

Daniel cell -

5 salt B‘o’l’o(@c
5 Nyl + NHyNo3 (07)

Ol y P eclA ET\\03
1 ‘e’ wetaf (co&hod@)

7Y -n‘\(;‘{a[ | = il i
(o.vxoc(ﬁ) =1 i,J B s N

-
T T (nsoy s0lwtion) m)

—

—

| - -
} Zn50y 60.\u{10“§f:_—; m= s
| (1)

Tt consists of 4wo half cells the half cell ow the left sicle
consists o, ‘zene metal clegtaode’ dipped i Znsoy 50/14%.:"014-7’/@6

half il on +he ignt side comsists o ‘ou’ electyode dipped (n
These +wo  half colls  avt folned by salt

w  electzodes  ave connected 10

Cs0y  solntion -

bridge - In which zun and_C
voltmeter and  electrolytes Ensoy, Cusoy) connected by salt

b’ﬁo{g&-
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Qg\{ [ chyb’cscmfaizbn : | ” h\ 3

-
e Vo e W ‘I

= Awode half cell is witlen on left hand s5ide and cathode
half cell 5 waitlen on 7ight hand sicle.

=7 Awnode s %PTCSCV]'ECO[ 67 Flrst wetal elect7or and then

eleckvolgte - These two ae sepevated by vertical hne 6v)

semt Colont -

{Z'”/ noly  QY) Zn‘ 2150,

=7 cathode s veprcsenied by frrst metal clection and Haew
electwolyte - These two ase Sepcioted by vertical pz) semt colom
Cusoy [ cu ©07)  cusoy ; cu

=7 Thtso two €ef aso seperated by salt bridlge which ¢s fndicate
d by double vestical line

cell reaction — zn Z150
Cuso

OXiolati 0N \yr /
M"{Qi‘jom half cell WACHON T ‘2200 mekal ' acts as anode undeagocs
ondation waction by losing of elections fo foym (2’

onode ; - o [ 12
At n —— zr'? 4 9¢ (omo[aﬁmﬂ-)

&;[%h"gy Fxf\aif Cﬂ[ wo@mﬂ: ’Co]:'yoa’ metal * acts as cathode,

UNdergocs  seduction seackon by G}az’ﬂntam? of electzons +o
formn (o).

cathode: 12 -
At cathode WY 496 oy (fﬂ;ofmcﬁ"om)
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Neb Reaction: @
A T ey s
N —— zn'?yae

cul? +2¢ —>

Mt s oy

%O of salt bridaot salt bridge (5 Gnveried ©-shaped tubt
whith have kcl, kNos and  gelattn (o9) NAycl , NHy NO3 and geltin

75 9el shaft 15 known A "g@aa’ g0 _gc[ !

= It Prevents actumulation charge of [iquid junction potential
— It allows clections from anode o cothode

—> Tt docs not allows clectvolyte sybstance From anode to Cathode
Sl clectiodt FaRmal:

when a, wietal vod dipped in s salt solution
The metal otom  4onds ceither o lose electrons (oxidation) of
t0 occept electrons [eduction) the paocess of oxidationt (ow)
geduction depends on the natwse of metal- Tn this process
there develops o pofential betweew the wetal aloms and its
Corresponding Lons called +he electrode polential + There 15 o
betweent metal and metal ton and Tho pottntval  value of

'@[ccho(qw e zev0.aund hence f5 called single electrode yof-cmﬁth[-

T+ 5 measured (n volts:
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Electrolyiic cell 67) (136U Sibley cell B s
A devic, which converts electzical
o1y mto chemical ener9'y by sponlancous atdox reaction

i callecd electzolyiic cell ©n) frveversiple coll-

'E(&oh'oqui’s 0f Fusedl Nacl:
Al A i o I S Y

Tn 45 process fwo platinum  eleci70des
070 tmmessed  nto fused Nacl electzolyte Dlution, i this
two plattnum  olectaodes aze commected o baflery  positive celf
fermival connected  ploattnum  elctyode acts as anode and
undergoes oxidadion, negattve cefl teamimal acks os cathode and
undergoes  geduction.

At anode positton chilvvide fvons combine 10 ¥olease aﬂ;,
905 ot cathode, position sodtum (ons  gains eleCtyons fo forwm

. 'i'lr.;
sodium  wetal - i .
N
chi o ‘
e | guphite clectzode
6(60’:100&(&7100[&) b1 N -t X (Ca%ac(e)
| _ .. TNTT T N metal
%[ﬂh% %Cﬁgﬂ: oNacl —— oot +2c”

o .o~ wo—  (0xidation
%%OOV@. ¢l ——> Cﬂp/{‘—f 2¢ ( l )

r~

/E/"ﬁ' C%hoif/? aNat 499 - 2 Nov @’eolmohﬁm)
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%@% %ohon: acd”

o~

S ci;,_ N a2t
MNat+06” 5 oo

(?r\la'i'-f N 3 AN Cﬁ;)/f‘

Elects0 chemical 5631c5  (galvanic Seies) :

AV VR ALY AL

A 5e7ics of meta ls arsanged n

neeasing  oydes of Standard  seduction potential and decaeasiv
o7ded of standard oxidation potential 5 known as “electro chemical

5e7its"

k _— k-H + lC@

o —— cat? +2¢°

No. —s Natly (2

MG —— Mg ;9O f ANODE
Al > AL 5P

n

o
> znt? 496

F&

> Fe'?+ 962

Po —— po*? 4 26

Hy — 91®; 2¢O j "BoTH ANODE AND CATHODE

CL —_ Cv\,f—? -+ ﬁﬁe
H% —> F)?H..;_;@@ CATHODE
FO ——> ey 32

Pt —> PT3430
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59nificance :
n (A Y a W
- we undleastood  veactiviy of 4he wmetals

¥ 7{190(’0’0?614 acts as both anode and cathode because of which

underqoes  oxication, gefuction reaction

8 Rbove the hychogen cloment the woetals acks as anode undergoe:
oxidation weaction which Gave negative electzode potential value -

e Bolow the hydaogen element the metals acts as cothode und ergoc:

Teduction geachvn which have positive clectvode potevitial value -

b o
WCJ 560“[4 Ca[CM[OL{‘C C[CCHO WO{Z«UC’ Dfoz-ce) EI\/”: ujz‘pm? 6[6[,'5'23’0 Cﬁawi’_
-cal 5615

EMF = Ecathode — Ecmodé]

b I motallurgy 'Comccff wo Should  sepeatt metals from ove-

¥ Above the hydvogen clement which acts as anele umdleagoes
Tapick Covgosion when Com pogeol 4p lowes position of wetals.

S&Wf\f@% ﬁﬁdﬂﬁ% electrode @) nogmal hyda0gen electzode

g?facfmg Plativnumn il frdo N of Hcl
Sofution « The Hoil 75 coalecd with cazbon black Powder which,

abs0Tb5 Nyolrogen gas. The Foil i5 closed with open fell fife,
9lns5 tnbe which bove {nlead For the SMij(V{’-m% of p,gc[;m?m
Gos ot 2ATP - The pladrnum foil Ab50765 hydaogen 905 then
Converted  tnto hjolrogen  elect7ode -

I Hege,, Pyolrogen electsode acts as amodc:

9. The electmolyte Solwtiovt aces as cathocle

www.Jntufastupdates.com 6



s Hy 925 (9ATP)

5 jﬂfo‘uffﬂum clectrode

' ‘_—ij—ifé‘“ﬁ Platinmmm fof( coalte] 1with cazbon

S ., blac k (node)
— = = " INHd soludinw (tathode)

At amnode : - .

At cathode: ot + ~
At cathodl e HT 30T Hy T @rccfmcﬁ‘ow)

= 7 7 - d '
> Heze , net reactionn 75'zev0’, e electzode fm‘cmﬂ"af also Zep -

Cafi
slowed chctande 09) 19 - g, clodo:
— Sotwnated kcd Solwtion fmcdius
—JT_J !__ wtion (medium)
] _ > pladivum foif
NHycl+ NH;T,N03 == :J: :;___> swmfcc( kd solutipn
. —}“*3' H9 - H9ycly paste (Cathrode)
> Pure Hg (anode )
Constrnction

It consists along 9lass tube the botowr 4o 4he

glass 15 filled with pure Hg' above the Puye Hg  mecndy - meacu:

0us Chloyide electzode - The gemaining poyiion of the fUbs (5
www.Jntufastupdates.com 7



filled with,  satuzated ket sofution. The 9loss havimg two tulleds,
one (s wsed for filled saluvaled kel and awnolher one is acts as
salt baidge: The plalinum clctiode (mmerseod fn the tube upbo

the paste -
=> The potcniial cofpmef electrode 7 dopends on concontration

of kcl sofntion
= If we take sotuwrateodd kol solution +hen the E°value 5107y .

workivg
At anodos  any — 17 198 pxidation)
AL Cgi@é* HYG* +28 ——> 99 frecuctiov)
=> The wek waction ¥ I - S0, tlectiock potevitial {5 zego-

%cc&ﬁorh‘bm cell s | : |
A device which Converts chernical cNeYGY o

electaical ene¥gy by spontameons wedox Teaction- Hevo, the
Concentration of electvolyte (5 Jiffesent 5 known as concentmtion

Cell-

A

 (iyel iy N3

=5 5a[+ 63’1.0(046
Ag — AY (Coﬁﬁocfc)
praode) |- Pl W E ,
el S = = e — == == AgNO3 sohwtio ()
M glution = = = = ) (= = =
(¢) |
_:j CQ>C1 |




S ¢y
OpETQIOT : Ty wwhich elctaodes e samo avl clectzons ot also
come,  but Comcemtralions av6 diffcrent ¢ and Cy- In Which
CQ> CI-
ﬂt aVZUC[C: +! _ ]
o Me) — e,y +16~ (oxidation)
, thode: +1 _ )
‘_ﬂj— ca Udo H?(q?) T —— AC}(CC?) fb"eo[uoimv])

net veactions

A9 () —> Acyfél ) +1e”
r
AC;(-E&) HIE — A9(cy)

| Tl
A9 () + H‘i@) > A, § G

?lcwiafz'mcg o "neanest equatio

= EMF = £°4 0:0599 o (k)
a4
= EMF = Ep-E_

Cll yepresevitations

A9 (c,)/f)QNO‘g (@) //’q?N%(Cf?) /8?(%)
= B 0099 1o (o,

BL= "+ 0:05% Jog

EMF

1

EgR - EL

E/+0‘Ljf)‘?§ dog(cq) — £ 9'__‘?,"?9_;’ dog(cy)

—
e

L0733 (_)jq? [Jog (cq) log (c,))

Cy

EMF = 0.0599 dog (Cy
2

——e
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:Q,@Hg?-‘ A device which converts Chewmical 6NeI9y fnto C@éfr%{;a[
enetqy {5 kvown as balery BoHedy princiPle {5 same 10
electro chemical celf.
The [
batleries A {wo %‘gj?CS ? -M@l/(f e
I Promonvy batlesyy

9. Seconolaay bafleay

;- . . ‘ o
?&m,@j‘g Ef@ﬂ@%- The 5Jra,'ﬁmg stage, of batterics () on -
1Chogable gafleries & known as PImary  bolleyies

ex: dry cell Lechinnce cell, zine air cell

| ’ o A Present WSIVg  bLatleates (o) zeChadgo.ble
botlevics 15 knpon as Eccoqumﬁ botteries.

(::’_‘t’:'ka@[’ Caclium Ca[[/ nickel metal ﬁyo[ﬂ'o[c cell -

N7y Cell (07) Lechlanche cells -

OL% +ve celf

KRNI M
r'l‘! :\ « R P
‘\‘- :"“ ‘:f.\\::"'
Graphite <=7 || |57« G NHycd + Zncdy + mno, + stiach
—t— e ‘1“; :.' '-""J "Jr\
(cathod ) Fh ?‘».'—f.*:‘.\, (electvolyte )
< U > —ve cell
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Zinc an octs as avode wndegoes  oxidation. gmyu ,

sl octs as cathode  but it dloes wot UNdeIgocs  yednchion -
geaction becanse, of it 5 a won- wmetallic eloment:

The Mmixtuge of NHL,CQ ; ZV]C/Q;‘)J MN0, and Swall amon-
-t of Staach youk)[w’ aGts as @[ccfzofrgfc which undergocs
Tednction  geaction.

At onodo:
N —— 2t 90 @Xfofaffon) 1

At cothode ; + - ‘
(sechuction)
Nt Reaction:
e N = gnPrae”
INHT £
W + IMNDy - 97 > MNp03 + 9Ny +H,0 -

In+ 9Nl + omn

Advaritoges -

I It 75 fow price:

| e
0 >z My 03 + 9N HyH0 (16V)

2. Tt glven 15 wit of voltage -
% These o1 MNONntoxic palerics-

uses: | ] : :
It s used W electionic devices ke calculator vadivs;

wall focks, vacmens . .ete.

INickel cachminm cels (Ni-cD) :

N Ao [ ad

It 75 on txample of exaw ple of

seccondary  Cell 07) battedy - T 4Ats  ceff Caafcum metal aoﬁ
a5 omode underqoes oxidation and  wickef oxi Fydao xide

www.Jntufastupdates.com 11



:\h‘o(ou)u, acts a5 catbode  undergocs  geduction  gud a[ga(;m,'
potassium  hycoxide (kon) acts as  electaolyte

The power out fo7 these balleries s yy

At anode:

T adraoHT M)y +at™ (oaidation)
de: 9Nl 3 i
M CAthodti antoo +oHy0 4367 s guien), + 208
‘ | Cffec/mcﬁ'oﬁ
et FEalhon: o | opg-

> cd OH)y + 067
.?Nfo.._(oH);, T 20 +26 — > 9NI(OH), + 20H”~

Cd+ FNIOOW)g +3H0 ——— cd i), + onifon), [iyv]

uses ¢

~— |
]-(V’rﬁ‘pge 4, Usec [m medical df?[t'cah‘bmg. x
9 These age used tm 7egearch  equipment:

3 These are ustd M Agh quality Lab equipments-
] l/ ) -
Nickel- -metal hgolicles cofl  (Ni= M)

In +avs cell  MH, acts a5 amodle uvicle7g-
—ots  oxidation and wickel oxihydioride [Nio o )] acts as

cothode wndergocs seduction and eleciso fyte solwtion is
alkaltne KoH solyution .

These  ballewies ame Mecharging rowes
5 19V -

o: J
-g_;t( %oi MH + oH ﬂ M‘FH;)AO‘!' P (O?C’Laofa-h‘b‘m)
At Cathode i Nio OH) FHy 04167 ——>  Ni@H), + o™ (sechuction)
~ N

e RO S HP E 6566 12 4




net zeaction s . @
R VO RV

MH 4 0H" —— M+ Hy0 4 1€
Nro@H + B+ —— W (o})@ +oir

;e

%565 :

I+ Tt 75 used tn electonic devices fike CovnpUters-
2 T+ also wsed o o[ech’waf Vehicless

C’Lx—fﬁa%m fov) C,@ﬂ( LF—anpcc([): Tn s cefl  Lothouma wetaf
acts as  anode ond undezgoes oxidation and Mo, acts
as cathode wndergocs geduction and  Lithium metal

079aniC  splvent Tl efécffoﬁg-tc-

The power outpul fov +his Cell i5 [1.3v]

RN

At onode » . . g
N = LYY e xidation)

e bl e - ¢
AF Catndets Muny + Lt —— o mno, frtofu Ghiow)

Mt deaction: oy > 4T e
MnOg + LMl 5 i mno

¥

by mnly —  £i- mno, (1:3V)

‘Ef)gf [tcations:

nAY N

I+ These are used ™ andtomatic cawmeros.

9 Conic typcs of [tthivw cells are wsed n 75t watches
oand cacm[a%oacs
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ch aig CellG:  Iwn the typo of prITvOTy cell, the cell of zivic
metol acts 05 avode undergoes oxidation avd porotS Cavbony Plaite
acts s cathode widemgocs weduction and alkaline koH acts o5 electaol-
~ o

At oanodo:

~ TS TNl —— 2y HoO 26" (oxidatiov)
cathode: L N
A Cothode: Lo, 4 Hy0 4 g P0H ™ Gecuction)

Net 7eaction:
o A oo~

0% — 70 (ev)

= Tho powtd owtput for t0his cell s — .5V
Applications:

DAL A

I Thesy oge used n milata7; voice tromsmitteds

It olo used @ eloc tgonic POYETS

sk ol
A fuel coll vs an electrochemical cell which Comerts

Chomical energy nto electrical encigy by using  fuel i the
Prsenco of oxygen and hydwgen 9ases wespectively.

The basic prnciples of fuel cells ome tdentical
to +h0s6 of the electro — chemical colls-

The fuel and the oxldisivg agents Az
Continmously avd sepeantelyy supplitd to the electaodes of coll,
af which they WNde790  seact ions © Puel cells are capable of
§mf]'0(‘gfﬂ% cwgrent as [ovig a5 the, qeactants ase supplicd -

www.Jntufastupdates.com 14 i



. Fuel cells axe chovocterised by e
e hgh enedqy efficiency -

9 Low 10iCe Level

z M0 theymal pollntion

Hachtogent - orgqen fusl colls (Hy-0y) -

In this fuel coll , 9 povous guphite
efectaodes  coated with platinum pasticles acts as anode: andf

cothode. -+ The @[cohm(qfc sofution 15 &54. of koH Solution weans
9.59 koH prsent tn roml of wales:

Rt oxgele - My + HOH™ —— o0 + ue (Oxidation)

AE CHHPOGET 09+ W0 T HE s Lou~ (e wotion)
et veaction: 3 | | |
A rvvfrl\ez‘ QH? +/LIOTT - Lch?O +,Lfff-
_ T
H .
e A% —> oo (l.93v)

= Tho POWCH OUl't'j?Mt' '(75‘ [ 23V

Applications :

VAL AN A

I A5 an awxifiazy ene¥9y sougce in SPACC Vehicle, swbwmarines. -

- ¢lC
9. becavse of hight weight , these avt  pPaefersed for SPace CIAFEt-

ond proctuct tho & a vamable Fresh water foy A
Pl iof0g6e

| Bnergyp Guversionn 15 uary high.

9- Noise & thermal polfution ozt how -

www.Jntufastupdates.com 15



3 Matvdoanance cpst 5 Low -
b Paoduct Hy0, 5 o oArtnking water source F0¥ astzonouts.

- Limitodions:
Vo N

[+ The [fettwe of Fuel cell s ot accm,m%cﬁf F0WN -
2 Tals nitinl costis high. |

Methyl alconol oryqent fucl cll{ cHgoH): [afkaline Frel cell]
Modtials: 2 porous nicke( plate , one yoa’oms ickel platt s coattd

mqum%eo( with Pltinum pagticle which acts a3 anode,
or0the¥ podous nickel plate (5 coated with silvey PpaFticles acts

05 cathode~ e eloctaolytt Sofution i sodwgatet koH Solwiion.

At anody: ) o

le GV@LJW@? %03 + 3He0 +66 — 5 oy~ (voc[mcﬁbﬂ)

et geachon: CHzOH -+ g6H" —— COy + S5Hg0 +6C~

53—99 + 3H0 + 66 —— QQH?'

L

CHOH+ 20y —— 0, +9H0

electic cugrent

€ el

e | —
(s

\ &

I

S

e

&
-
I 'Y

!

b

16




©)

Advomntagces :

I These cells are stable at afl envizonwental conditions .
2 Easy to tavnspost
3" [ess 7isk 10 aquatiC plants, aniwals - - ¢tc.

He Becouse wethanol possess Lowes flama bility lemit thon
ga.50ltne it Posses  [ess fae 7isk thaw gasoline-

5. BCO of high hydzogen concenitzation in methanol 415 an
excellent Fuel-

Phos Pho7ic Acid Fuel colls (pArc) : _,
In phosphoric acid fuel coll, 9pprous

Platinum, poagticles acts as gumode 4
cothode + The clectaolytic solution s o mixture of phosvhoric aci

& silica cozbide moatsix (5:"@,?} The Powts output 1s 199 — 400 ke .
Powt? output 5 vy high due to T 15 Steong acid acts as v

elctrobyto:

Covbont Plates coattod ypig,

At a&o@i Heg —— 4ty e @mbﬁn‘fomj

&f %ﬁ%: 03 ’f‘Lin—-rLtC— —_')_QH;)U (‘ICO(TA-CTE{OV])

net 7reaction:
a2

AN ?Hg -—_ﬁ;%fd_)‘ﬁ/ ~

BT aE — ano .

'?H.?'f' 03 = ?H‘?D (ioo.— LfUDKDO)

%y[i\%{w: |
- phosphoTiC acidh fuel cells ast useel $07 stah'onoady power
generotion with ouwtput- 100kw to 40O ke
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2 wsed Sov Lomge vehiclks 95 buscs:

Y VAV.Y.Y)  clectwic current
gfcci +oN Flow <——T, JJ" f{OV\]
s L
- | W ;—»’1—
htgd‘zoqen-—% Wy e %
/}\ H'f J/ ‘;a:’af
_%
H—
H-t o
H+._: A== > Ha0
I 4 |

: omoay(c' c{c'ch'roftgié athode
Moltev, %b&mﬁ fuel cells (MCFO): 10 4pis fuel cell, ove pozous

Nickef Pplate is ivnyn'@ma%of with platinum, payticles acts as
anodle ) aviothes poapus wicke/ Plote i Coated with Lethinated

m;cﬁo[ﬂ 0Xide acts as cathode . The cfcct’xo/%c sofution 75 sodvuwm
f@fﬂum WTLONHME and Ciamic ceff (K,mﬂo;). |

Af aviode: H + Ccoa®
lad [AYaY) ) O .
s ? 3 @ — Ho0 +CO;,+!9_C &de’ aﬁoﬂ)

‘ﬂ . —
A Cathodo: Lo, 4 COy +3C

7 — g5’ (Fecluction)

Net  weaction: :
~ e et |
9+ O

LV

> H?o+;a§+}%/'
]
703"’—%*% —>

'HQ +_LO

T Tt

ﬂ}yfﬁ:gaﬁb FF R
Molien. coxbonate fuel cels
ndustsies 4o pwduce efectyro Powe? vig,

A7 Used many
s“{rcavn U bines.
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electwon oW > Lc(ccm'c cwrrent (in)

| ]
| | 57
— —— / ; o
hqd'zrogcn_j T’ n i ,’L:__ ongen
ol \‘J _ 10N5 0'?
Ho «— a0 B sl
anode < e > g,[cc{‘mf!ﬁ(f,
i /
© Cﬂ‘H‘lOO(C
Lov0
@2‘:@/&5 A

QT390 The prowss of destouckion 6v) deberintfon of metals
Fuantityy by the actlon of cwvisonment 5 known as CorsosV

EX* | Tyon form sedelish brown Colous precipitott 1 IS Suzface
5 kown a5 usting of frov  (Fep03 % Hpll .

3. FpYY $0IMS Frenish colows lavyer fn its susfacc fs kvown
as TUSHVI% OJC' Cojyl};»c'z’ (Cu‘@o)

Theoties of  covrosion:

I Acid — th on: »
ARG CP\,{?’QEL%) © Tht wietols twteracts with atMmosPhcye
Tases fike eavbont dioxicle , wate? vappu? and OXGTN 9as +o for
metallic C acl ! z i
BACOVIC aCids - Pupthur o bonic aciol eneFates Coyypsiov
t0 +he wmetal .

G Fet HoD+3¢0, +.1
T3 > Fo(ﬂcog;);

Ton caypomic aciyf.
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W thodyy (07) Divect chemical atfack %59;{9‘7 of Corgosions:

(e A 2 VO S A

Dy COT70510M

. |,

y b ]
oxidation coTr05i0v With Ciguid wotal
CoTFOSTON Othes Goses cov F05i07\

- oxidatlon  wmosion:  gyeta(s wacts with dpyy atmosphesic oxygen

to fovm o wmetal oxide flayer on #5 suzface

At 00k, : v i

t ) T M e (oxdddation)
AU Gathodt: b v - -

— 7% — o7 (zecductioy)
90+

dRTEN M+ o0 s 7 5
? Yy q
L}\)

metal oxide, doves

Natvde of N0 Lovger ;

I Stable, 1on-powous

If the My Loer
5 Which G5 proftctive and acts as o b
VNI,  thal means M0 loyer
WT05ic of wetal-
éx:

15 Stable and von-pogoy.
01T betwetl wetal and

Prevents the further
COPPET,  alwminiym,

f e If the M0 Layer s unstable then i+ 1%
eanatthy  decomposer docs vt takes

‘ jD/aCC OXvaen . T N
metal  covsosion docs ot “oke 99[515@- 7 M s

exr 90 i) platinum
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3. volodile natwio: I Hhe motal oxide Loyer @5 volatile @ nduze
vapid Covosion takes place-

ex: MO

M- 5table porous: I +he MoD & Laver 15 stabl and POTONS

Which caease 1he Fusthed corsosion of the wmetol

€xXy Chomium

) LR In this concept metals dnteracts
With othey gases ke Chlovine, flourime, Co, | Su,[}jﬁuja’ dioxide,

NOX' o form pwvtective omd nom- PATECEVG Loy

Cx.
= MWrdy —— o (Protective)

ntcly Sncly  {rion- Fotective)

In abgve two Example. sifyer

chlovine oo 40 forvm Fivtective (a
wetal to form  vion- Protective, [

motal integacts it e

7¢7  but fndeyacss WIith stanum
yes. '

%+ Ll ¥
AW mootal orosion:

All the metals aw, 501

| | s at 700m tempe -
-rotuwre extopt of MUICUTy~ The WEICUdy ftegact WHA  haiser

other metals 4o form mma[fj'awz exXCoPt of o

Platimum {5 ¢
Lqnid mutal  covrosion. Nown,

—=> This amalgum 75 useful i dental treatwent 4 full £l
avity present i eeth. |
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Web HepTeq (o0) cldkmchenniaal aback vhedy

Pasd

T electyochewical thedred wmetals acts as
anode undesgoes oxiclalion  and envivonwent i acls as catpode
'Lmo(effgocs Wduction weaction tn +wo cases those aze acidic
envigonment, basic 00 wentval enylronwient

A appds: M —— m*, e @%z'ofahbm)
At Cﬁiﬁog\g:

cas¢-1 1 opt a .
SOV L (N | [Bectnction)

case-il ¢ 1 *
AT gt D4 ——s 20 freduction)

Kusting of faon:
Tho 190 metal fteaacts 1oith basic oz) newtral
evwionwient 1o form vellow  colour ferzons hydaoxide « Trmediatehy

ft (05e5 wodes molecules 40 9et ecdisf,  byown  Colous precipitote

At 93,@05{9" o — m7 oy ee (oxi’c{aﬁ’om)

At %ﬁ%ﬂ _g')-O;) +H0 + 267 — 5 9o (weduction)

wmet yeacton:
N VRV F& —— Fﬁf?-p@@/

r\ —
302 +Ha 04267 o oo

F6+L0y +H,0 19 -

Viellow Colon7

= 9 FeoH)

FO( Q9 '__EO‘—) %&03'?6/"30
L—?—__/

Yeclolish bzown Colpua
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Tovmation of diffeent ypes of colls dwing Comosion: @
Theae 030 fowd 1ypes of clls.

I Diffcrent welal Coryosion

9. Diffegent aevalion ©v) concenivalion el corvosion-

3. woater [(ne covosiont

b Styess  Cpvaosion:

[ 'QLH%@Y}}L metal Cov705i0M 2

whenever two different metals placed
wm EffeCHO(\ng Solmtion  commected  with electrically . ﬂccofo[{mg to
gleckochemical Semes  put of these two wttals one metal Acts as
anode (zf’wc) UNdeYQots Corrpsion, anothe? wmetal acts as Cathode,
@oyymr) does not  underqoes corwsion 6 fnowwn as'oliferent

metal eoroee  corr0sion” o

CW

cathode)

e
(0&7100[6) ol ey ]

— - = clecivolyte solutinn

At avodes | |
z - o o
" SRR (@mdahom)

Ap cathocder  cut3g 5 cu frecuction)
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QSN TN N )

R+ Rifferent acvation (09) covcewlaation cell cory0 siom 3
LSS AV e VS P (e N D o~ g

In this cell 75 prepoaed by the Cconcentra-
o solulion. 72, metal c{z’yj?eo[ o ~Nacd solution
15 pastially e wAdipped) POV OF ZIMC wetal acts as anocle

unde7goes  comsion  and uncippeol portiont of zing metal acss
a5 cathode docs not undegoes  cowypsiom -

~tiovt of c¢lectvo lyte

ﬁ?m( B bureHe
- | stand o
L _
sofulion -

Ar onpde sz —> ' ae priclotion)

At cathodo: Lo +H0 426 5 goi” (echuction)

3. wWatey Lifne cormpsinn: . -
v A~ NQ, reu 9\»—2 I’Vb 'H/HS CC’/[( 15 }?3’6}9@3’(5{ 6% COWCG'I/I'{'?’GL—
~{ion of oxvygtwm Level

%’Vﬂﬂ“ Take o WAtt? containes which s filled with

ater  below the water Level i5 poor Oxg9enated paxt acts as
anode  wnderqoes  corwsion and  above the water Level 15 yics,

pxygent jort acts as cathode dots not umdergocs corsoison -



wich —F a por?
oW R Y,
OX‘/J%@% pode) |2 T 0XvyaeV)
== - 530 omode)
-

Y Gi9ess Covmsion:
stress Colls a7t pavpared by staessing
eXomplot Tn o naif , head  and ol part 5 styessed ovca acts

05 anode umdffa’gocg IWSI0N  « The ewmaining bocdly is unstaesse

aved, acts as cathode docs not umdergoes  covapsion.
(ANSt? 655096 de )

sech . .
- Tj}'ﬁa} CO\«@M%OCL(J) [5{’0’ C%%;{mo de) - (C atho
L ! &
styessed
azea, (avol) e coed
((,‘0\%05{ ) dig_‘

-

Tossivity of metals: staessed (ovode)

The Prcess n which o metal exhi bits
hi9heT Covosion.  wesistance s called Y passivity of wmetal”

when o stable, viov- posous and highes protect
-tﬂyc Mo0 layer” 15 foomed on the surfacc of it 5 caffe

"fassim'f\g " This metal My Lover 5 formed  a boyyiey betwee
wetal aud environwent avd protectVe the metal foxm Cory05i0N-
This  paoperty 75 called o ssivity”
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Tactors  tnfluenting aate of Corrosion:

A e VS A

L Aodwre  of wetal

I Nature of environwent

Z\[aé&?{g of wetal :

n

o
%) physical state, of wetals:

A A

The vote 0f Comrosions (5 informed by Gaain
dne 10 5Hiess | Smalle? 10e 5ize of metal greated the wate of codrosim

Y Position, of wmetal ow gg\ﬂvaf@j}c 567(¢S -

P A N~ v

when twWo metals aze v contact

Vo the 5¢aits acts as anode and,
uﬂc{wcgocs OTDNON - The, metal befow +he Sedies acts as cathode and
dotsvot  undergoes  corosion

With eledbwhgto - The wetal apo

c) 5/\%13‘9\96 Opf —mngﬁg(: A «fow%ﬁ swaface  of m@fa["rmyz’offy CoTa0dES

a5 it colleCts wmote ofuste 2 smooth surface  does mot corvocled Casily.

d it -
) TR & mal Geveaally PUTO meAals  does ot undle7 goces

Qmosion i tmpuwrties ame addedd undergees  corapsion.-
) 2Btwe of wyy Lage

If the Mmyp Laver 15 staple ) VOV~ Popus
(’/7,‘0»(‘3 BV]f Mg0 (o

) - 7T 15 Staple POTOUS which
CTEAss the Corapsion.
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. Natwae of enyionment : )
LA oy ~ e e e

o) et of temperatude:  Gyypsion vate (s paoportional to temperat-

“WTL , TACTEASES Hhe demperation vate of COTI0500n  also (ncyeascs:

o bumicty o7) MOTHUIE Mpistuge fin 4, atmosphere acts as

electrolyte and causes electao chemical coyvosiom (00) wett Corr05i0M,

c) Amount of XYW tn atwos phere :

| oxygen in a{wosth& CAUNGES c{i’ff&’fﬂn
~tal avation 4vpes of covmsion fess 0xy9enated port acts as
avode. and  moge aygenatiad poat octs as cathode - Corwsion
take ploace at anode-

d) presente  of WpUITiies fn ofwosphere :

Impurities [ike HyS, 50y - - - eAC presemt
. the atmodphese metal undezgots vapidly Cormosion -
e) E’JCJ%CT{’S _?_f PH:

In O\.CI‘O{IBC GVIUIGYOVVVVIUVIIL 1/1/]&{‘5[[ umcffjﬁ?ocs '3&)012:[
CoFY051071-

Corr0sion. Contao/:
- JPaopen designing ;

= Whot avode and  cathode wateridls aze ysed +o Jather thew ot
OTh 0f OVOG matenial 5 Lorge-

=2 The anodic pazt spoulf

not b6 Painted (pr) copted becanse
anvy 1 ovCks

1 Coatf’m% aaunses ’M}’faf CoOMY051 0
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- ?lvofo[ﬁ/;? alloys | o

= Angles , commers, edges should be awicled, (v o Structuze.

I S —— i

g s )

= The waterials should vot have $hoTP cramens- and wevises.
Theyy  help v store of MPWITIES-

= The Pioper design should avoidd the presence wurses betwesy,
the odjacevit pazts of dhe Strmctuse-

T
] 9
e 1
]
z o
1 I —
= i, - -
A g
4
“
Foor . pooT
= S
weld T’Omt
) V77777 77777777 77 777777,
FZ///';Z’/’/ ///,,;,///@ ) u///////{//f//////ﬁ/;j @009{
| wed 10
T T i S T 772
] o best
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. When ever possible the equipment showld ke supportech on legs
free, air cizenlation:

v Cothodic paotection:

Ny AN Y

The principle fvolued  tn this metol 15 10
force the wetal to be protected (ke o cothode thoy by CoF90510V)

does not eccnrs. TE s two types
I 5007 fical anodc protection
20 Impwessed current cathode protection

- sagifical auodic proteotion:

‘ 501
A e P Tusulnbed CoPPeT Wire

e == ﬂ'—— Cathode,

L — -— —f
W

In this metiod o wore anode metal 75 egmaécte
Comnected 10 base -motal for Patection frowt  coyp0siont the
wote avode metal iiself coraode Slowly, awpile the bast 15
Protected
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The o7t anede metal s calleef  sacaifical ama(;[e'.'.

WO covds the sucrifical avode 15 weplaced by fresh one |
Jonegal all used]  sactifical anode Mg-zn , Bl .- ede.

App [Tcatiom ¥

- To prevent  Comosion of under stand fom PR, ealfle notins
- To prevont -Qrr0siov of Shiphulls- .- ehC

ual
@
“J|IQ
D BRI A I S
I R N R SRR o
= ;-‘f“',\‘c;*t-; '_-——'“ 501( '
Anode Y ] MR TR KPR
G G Tvsulated Coppey
T LR IEE N wize
coal :

precze o 7T P Pire e cathode

-—

I Hiis method oM tmpaessed cuzzemt (s appliech
W OpPosite  digection 4hen +he base wmetal chavnges faom avode to

cathode -
In +his method the base metal 5 connected o negative

tegmimwal of D-C - Hemce +he base wetal acts as cathode and

Wo%ccfc@l faom o050V + The Positive teamival of DC - conmecte-
—d 40 gwphitt and acts as eathede  anode  undergocs cmosio-
N This tjpe of protection 15 used o buared off pipes, wottd



App ltcatipns; *

T Prevent gust formation of Laid Upsps -

2. To Prevevit  wust Forwalbw Tn tganswissiont [tne fowlss:

PFOtCCLECHUG  Coatings:

A V.S VRV VU N

Metallic coating: i, SuIfalG of base metal 15 Coatedd with an
othey wetal 5 called m@fa{h'c Coating - 1t 5 of two Bygpes -
) anedic cootivg.
W) cathodic Cooting
) avodic VG 1 e, base wetal 5 Coated with moTe anode metol
15 Called “anode Qativg"  Genesally used avode wetals are zn,
Mo, Al - AR
If ony holes beaks @r) cracks oo formed on the anode

cootitng . 2 qahanic cell 5 formed between the coat metal and
e,xjoosticé post of baseo wotal =ztve 45 wove anodic than fyon -

Tonce zine acts a5 anode and undergoes cozavsion, Fe actsas
cathodo and protected Fvom  Coxyosion:

Base metal on 5 Coaded With wmore anpde 20N
(Coaiﬁof metal) «

'ID cathodic Coating :

Genewally used cotpode @etin Gn) -

,, Cathode
cooting paovide effective protection +the [uee medal on

, (\y when
the Lavjer (5 ontimuons and doCs viot foyrm AN ol (7)) break
(okr'8 21 .

If ang hole (v (zack axe formed on the cpgtey Layey « The base
metal undtr9ocs  mme cowmsion.

by S
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example :
Ton coating ow the swaface of 701 Paovides jWOfGG'lLtOVL

and o5 long 05 1he SuTfacs of wetal 5 coveged but TF any ﬁo/o

v crack Fowed tn loyer

f{f)?%afiglft mﬁhgg_f)s of rr0sioN:
I 'Ga(uam'sfm% ) }

| } Hot dipping process

2 Tomning == =g S

3. Electa plting

Y. 2lectapless Ploting

5. Metal c{ao[cfﬁ/l?

Jo! t- (zp’ fto(
. shet zn’ (0
ion ' sheet

f-(irtf( H{:pﬁoLE | hot woten Zm) NHy, L flux
solutio 4 woted L35 -u3oc)
(é0-a0T)

excesszn’
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- . . 17
_ Galvanising 15 the papcess » The (ron, Sheet 15 Coated with

LnC - The Tron aaticle {5 fiyst dipped (n dimic Hysoy o vemouve
qust and dwst: Thew | this metal 5 0{5]9}9@0{ m wolten zine bat
mamtarn ot u30G - The swrface of bad i Covesed with NHyCl

Flux - Por sticking ow the surface of moHen zn’ The coated

base metal 5 passed thwough - unifoym e thickness of coal
metal * Pinally we get galvanising  asticle:
9. Trnning «

AV, Y R oV

Toming 15 cooded tn ovet the fon of steel oaticls T

. I T acid
PS5 Consists Tn FIsSE tyeatng  steol sheet tndintt SM(fﬁW”

e it T h o
1o gevnove omy oxide fFilm- AfFCT this, it yasscoﬁ Jc&mfoqua[w
bt of zinC Chloride Flux - The Flux helps +he -moltert M o

Q
' h
odd et to the wetal sheet - wext, tho sheet  passes thaongn Ay

tonk of wolten 4 omd fomally though o Sevics of 70[{-075{?";3{%;«»
wnded meath the susface of o Laye?d palm oil + The palm oil pavtects
the, ot tin- conted  sugface aganist oxidation. The 70lle7S

o VNOVG AN 6XCe55 of 1N and ywofmcc o thin £l of uniform
thickvess -

Q) @)
rr/ _ +- O : O \L

N e R W22 11/ 1YY,
6“ Ccss {l’ﬂ /‘i: :— - el ‘P‘\t ‘:,.,I :_..:--’.‘{‘
|4

[

PRI - 8 % \‘ :':: “;‘::'"—% 'ZHCJQ? ’F’(%X
{ ‘mofffcﬂé_“:‘_:_‘;’ .‘T. __-f. _: :j g ::.'\-_:'."" e -~

TR

Hys0y (E0-90C)
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o

5 Tlectyo plating - 2

AN A Y AN Y

Ag wmedal -
(amode))

E ‘fé::-———) cothode

f— =

AR

-
— —_—

—— =1 5ilver thivogamide sofwiion

-—

TR

o

. Blectwoplating & o piocess tn which the coated
‘medol {5 ofoyosffeo[ onn the basc- metal by yaﬁﬁz’mg DG Hmfm/g/z
o electiolyte solution. : _
oF \ Tn s piocess. the cleaned 6as56 metal 5 made .
05 cothode 0 be  commecttd megative o termivals of p-C and
o eoat metal 5 taken cleckORE - The electaodes ot
Wit 4o batlery and OC- CwrItnt {5 passed . pw -
Cehctilysis is takes place omd the  codt metal 5 deposited
Ve +he base metal

xarple s |
T~ The €sat 5 coast silved on v coyye’f 5PoOTL Wﬁ'(ﬁ;g@
Spoon acts @ cotthode and siflver acts as anode. and stlver
0
thio sulphus ©) CyvIote

age conmected oC ,Ag S deposited o the spoon-

75 electaolyte - when the electyodes

"5NIO Newme of the avode  Eleckrolgte golution
I Silver 5ilve? thio cyanide
9 AN Ancly
EX ‘Vlka(’}[ NI.C.LQ
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% b Pplatinum prcly
5. cadvminm aAsoy

Electroless plating :

AN AN NN il

A techingue of deposition of coat wetaf
ond o catalystical active surfoce of basc metal by as

mitable ‘Jﬁc{ma'm% ogevits without wsing clectsical emergy is
fnown s “electwkss Plating”

Electroless Plating process :

FAV .V N a VO N oV V)
In 05 process eloctaons elease from the
oxidotion of weclucing oagents , seduce the wiotal ons at

talytically active surfacc to wmetal atowms and depositte] 40
coat- metal-

Electiokss plating of NiCke |-

I AAVER AV I &y

E ﬂnfﬁfn? solution (o7)

' — Nicly solution
electaolitic bathivg solutiov - .

- Reduncing agent —  sodinm hygophosphate

3. buffer solution —  Sodium acetate

4. Medvum solwtion (071) sodinm  suctinate
complexing agent

PP s

6 fompeTaturt  — 93¢
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. ity ) )
~ HoPO3 + HoO  — HpPO3 -+ 9HO 0O (om'afah"om) '

at cathode ; _ ) |

~ AN A N{*~9+g>@ —> Nt (Vﬁo[ULOh'OVI)

?L“Qg@? gaﬂfﬂj!@g of Coppea

| Eafﬁfmq solntion ©7)

electo (itc éa%i’mg solution — Gy
2 Cf?co(memg agent  — JCO’JVHO[O(GQI?O[&-
3-  buffer soluttom — Fochelle, solt (SOofﬁ/th jpo%assz'mm—fmﬁa@

b. Medvm solution (o7)
Complexing  agent

EDTA solution

5. Py told

- Temperatud — 25¢

At ovodo:

. |
o~ A~ '

e
HCHO + UOH™ ——— 91C00® + 9Ho0 +Hy -+ e

%J—{— Cﬂ%’ﬁ'ggf&:

ewt? 4962 5 cu
%ﬁi%f CL@O[,«’(;V@ (07) M& tal sandwitch (g ;
' Y S A A

In this process base metal 5 coated
with w0 fomogeneons metals 4o form  claddivg  speet like

comd witch e
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"%@f\@” Dwao olwminium & coaled witt, 1wo Al 'meta/s 5
the prsence of clectaic wlrs py opplying tempeIatuse

and PEssut® o foam Al-clad sheet -

'*.' _ '.dVv’D'Ob _
o Tt Uum

Al - clad sheet

Al

g e 1Y

oints 09) g19amic coting

! ot 15 o ofv'sj'n:’%zbm oFf v y@mﬁnf
m o medinm  oil patnt Contoin the following ek gaidicnts-

T %Oﬂkgs: These ae added 1o paints 4o (ol together oll The
tngridients with pigmonts:
' X! WAX

@ Filles : Thest, ' age addﬂf[ to pants to vedwuce the cost & €0
TMPIVE the special LWOFWJG‘? (tke, dwra biltsed  hozdwess, Staevigd
exy "fa(C','sf(z:ca,, Gy Psum .
B PQWGMSt These a6 added o paints for different colpuss
l ex. cosbon— Black

Zno — whitt, -

Yo DG oil: The [iquidk position of patnts fn which the
j%"@mcamt' (s dissolved (s called medrum o) oFyivg oil-
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ex:  sogabeonn oil, fi5hoif i

5 ”l’mmmfs Thest, o7 added to pamt 40 veduce the thin so

1hat, they con casily applitch  on Hhe suzfact

exs fey0sono , vitaw M-C

——

£ g:’[as%fcf’zwﬁz These o6 added to paints 4o give the
jv(aﬁﬁcmg and Hmabzfﬁy to the yam{'

%% 'T’?ﬂj?ﬁcﬂ%ﬂ AMINE:

T Antoxidants

VAV B2V VI o VI o

g 6656 076 aofofcof to paints 4o prevent omoﬁmhow of*

Patnts - e
8. Anti 5&:3@51/19: These age added 4o paints 40 prevent

N oS _ SR
Skinning of pafvits-

i polyhydoxy  phenyl

s
S'o:B\)Q,PDJ/li Vewlcotaloo
M Bed

www.Jntufastupdates.com 38





