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(0 NATURE OF THE METAL
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+ M s fownd o (orde wore v oo\
. “»03 ‘& ™ofe SolMe W base

M,,O; t ANaOH — ANaMD, t H,0
Sodium aluminate

(8 1eMPgRATURE
. H&Dh wmp — k?oh WwNOH W

REASONS
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Ggs othve) fo Haar W I8 (athodic Wik e base meta).

—less ackive

DLS AD VANT &UES ADVANTAGLES

* (anbe wied foy food wrbpnes R the \acacs&
W fer tiongd Sheets 18 ko manufachug ingy
londoiners wied for Shn\\ﬁ Soodclwdl , Suth as
ik {wd'{wa promuuds, pekle.

' Riting cotiim can Hake place (old Hins) " Sobk delnl tang ae cilied Yins.
No ease of opplicatim

. (mhaxﬁ of fo with $n

ot DIPPING PROCESS

organt Al - 50 wWoter
sofvent to b dewn mokten$n (solder: 50
rempve weface of Ckin) ‘"fm’gr

s Lyl Ty /seale P

Q) (prudting)



() INORWANIC. ConT b | eHamICAL ONVERSION owTN
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* Chemical Conveftion Conting is where & Sutbace layer of the mefal is converred
it o wmvowm by Chemia/ of Reckrocnemical feackions, Waidn fsrimg o bogrit
between e wndef mekol wface Ond Mae wrsn  emuloment

* (oabing MoV extrnal 5 INhortnk past of  metal

° Muda more smﬂ\ﬁ htd
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l\w\'\w\e onvy Yo nonferous mekalg
° Ppplicaole 1o DA\U ose weta\s that Pagg'wa%q,

© fhe method of developing an owde wy on e swiface by induced
onidahion in an ouidising enuigonment making the objeck e anode
(hone Ure name (ma%‘s‘mﬂ) and pacsimﬂ 0 owirent.

* oae fu control dnickness of prokeckive lmjl,( Formed.
o Mdenest due to induced omdahion dF metal (v g -a5 ) 08
opposed to natural corrosim (01 =05 um)
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PHOSPHRTING

B SR o

— phosphate \mdM of M
M

* Development o ?hosp\:\oe(e \wy,( on the Sucface \9\3 cethion of  metal
with diwfe phogphoric acid.

Tk is dore by dipping tht Oehcle n the p\noxp\m\inﬂ tolmhin
Wk o onerwital fxn, ok elechochemical

PHOSPHATING DA
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& Mo, 2o phosphates (ol phosphet) deviesse porosity, nvieage odhere nig
5 Noe\eiod®r; W0, NO;  nok u\o\wﬂ) ocel e¢atl

Condiions
PH; 1% -3
fompeioue: ~3S'C
feockon
Slecdfyfly — feq (10y), + 24, (phosphate lqu formed hbhlﬂ porous; point lock
oo Suctoce
(ORROSION CONTROL FOR myTOMOBILE BODIES

* huwomobile bodies art pre- treated with phosphate Cdipped into phosphote bath— primer)
* ooy lodes onko sucfuce obref Prosphating.
* Vone for all Sreel orhdes Crebrigurodurs Washing  matningg)

Gooskul oreas: low vesale OF carg due fo molthwie
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+ Substonces which, when odded wn Swal\ conendvakions o o

LYYositn  emviconment detreage the corrofidn voke ""d 'mh'\\oi’fim]
e reattion! O0F anode ond tatihode.

* T& towld be w & clojed envitonment [ showd loe onYOined
for corrofian  inWwitore

- Pacticular omount reqlwul) uwnlimited enviconment — not
‘ossi\o\L
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© 1 Aney Fstm tolldle sa\\rs,%he% will promote worrosion (depolorisen

* fov eagmpie, if Yyou 0dd U7, it comlines With M formt Soluble
Salv, Ond dcives (eaction W twe fscward  diretkion,

* pnodic mwibiters need Yo be added in qufficieny qQuontiries because
otherwise, not enowgh precpiole will fiYm; orly poct of the onede wil
be toveved and \otalited/ pmimj ovrotion occurs. Cony pack of anode
covered).

CATHODIC INH\B\ITORS

Liberation of H,

() Rerard the dilfusion oF N to Ane codnode
orqaniL cow\‘owds

©Gmmpe: ureo. CNM Lo NK,), thiouren (o Cenmyy”  Wmointng N,

* ey are odsevbed over the Suckoce of \he cathode ond peevent
H* iont from comir\a n Lonvaet widn  cathode

© fhevebire, W, \iberation iy (eduted Qnd hmee Gnodic RN i algo
feduied.

@ Inereage n, overvologe of twe suckace
* Gxomle: artenic 0vide CRs,00) anvimony oiide (Sb;04)

' 1,0y Qnd 84,0, ok vedu (ed O the catnode
A 52 — g

° Agfbwill ook e suclote of e (athode Codiovloed), whith hot
W, overvoltooe — liberation of W, bewmey Slower — cathodic
N reduwlS —  oanodie twn vedues



ABSMPHM of of m“ﬁm

(1) Removal of 0,

s Wi °“GS"‘ Savengers
*Clampler hydrazine ENaHG) ) Sodium fulpnite Cna, S0

NHy +0, — Ny +an0  Coxidabipn 4% Sulettawce)

4 +C
Nog30; +0, —— Na, 50,

* They cemove 0, fcom Unviconment — 0, absorplion
legt —> Codhodic exn  \ess — Bnodi¢ Txn  \esy

Q) Retard the diffusion of 0, to twe toxhodic Sucface Cannot uge
. W ont \i Moo _ Na* CNaoH is
U‘W\S \0‘32 Cictiont \ike My, 2ar, v produces-OH) solub\2 W H,0)

20+ Qou- — Znow), ¥
* This  predpitate will Oet 0dtorbed on +he tucfate of the cathode,
not olMlowing 0. o come dote to tathode
LIMITATIONS OF USING CORROSION INHIBLTORS

1. Tr con be wsed on\;5 W S\Jmm& W WWOh  LoTrosion  environment
® either comvained or fe%m('m’(td

d. w“ wntamifote the environment

3. Mony of fhese whibitort ofe toxit and connot be wsed in Systmg
Mad LoMe M comock With Wumawns (”3" P<51.03)
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& merhod of omh'nj o MeYal by convecting W& Lompletely
into Cathode and a0 pack of W & allowed Ao ack ot onode.

SACRIFICIAL ANODE WMETHOD

« The protected meta) Sruure & convevred 4o (okinode b?)
conmne i na W Yo 0 mofe octive ™e\a\

* (ommonly wsed anodes: Mg ,2n

* these medals, being more Qetive , ck 08 onode and  wnde(qo
peeferential (orrofin | therely proteching Ane metal Wrudtufe.

* Since the onodic woterioll Gre tacnificed, Yhis method s caled
Sacrkiciol gnode wenod.

© eanoutted anode needs 4o e replced:

@ A small Blot of Mg comnedked  to loucied pipelines by new ones.
Ll Mg bat can Profeck uph Rlem)
&) Mg ba fived fv ¥ne sides of ocoun- gowng Ships

AOVANTAGES
1. Inttallbion ® s‘\mﬂe
L Does ot (equire powe( Swpply

DS ADVANTAGTS
L TnoWES recuing & pundiduce bteante  exwaugred  anodes
need b be (e | \miod\‘m\\x

AT ot witd ag gacificial onode (protedh Wsel:-¢not srudhurdd
* o poorly mvxt\uc}ic\g medium, anodes netd o be placed ose(



IMPRESSED  CURIENT METHOD  (\ec?)
Cethode Anod €

temioal terminal
DC
Metp
A : Aventh)

* Bakfill: foy MoV

tonductance rh
‘ to«\aum%mmm., el nert anode

apk\’fe
KIvP kil et

. aw\\Q“\f\ & DC cuicent,
fwe provected mekal & mode Cadhode by LON\%\"\I‘ﬂ it 4vdne

inode terminol of Yhe externol foucce,

© The onode of fhe Soure © Lnneded fv o Welt eledvode,
wually geophte . ~
f bawHR oE ﬂ\opmm v oke K used 4o imgrova covdudance.

WORING,

*Mhe metal shtuee, being odlhode, dows ok ummao o (Yoham.
' The onode; being inerk, (emairg unofteced.

AOVANTAOES

LIMTATIONS

L Gxponsive metod swee T weels Wigh wureat o sofe protedion
of fae Shadtuce

L 3F imprecsed Guvtnt won-uniform on e oniee  tueface, locad
anode and cofwode will be Evmed ond lotalised (Ypiim @
e plae.

2. “"ﬂd‘oﬁm ewborittie ment: € Ermotionof K, main (xn ocathod.
W e’ \nto lodhice oFmefal— prestuce buildcup — blisters fofmed



APPLALATIONS

1. wadaes over rivers (ool oY power)
L okbshore Snudures (il cigy)
3. 0il prpelineg

(@) ANODIC PROTECTION

(MPRESIED  CURRENT tetHop

* Fof metall Fhad how Oukive —passive bewaviouy

€
(povewwial)

loo(i) Lot
> Corrusion carrent

seTyP

* Lelodively new method;, uted spo h\b\z

°o Onw fw severe cased oF Coccosion:

. ban mmpma\m of wn(. Kty w el comtaiaeds.
o Should mainktun \)o&w\h‘a\ ok Pauiw_ n,“‘\ﬂ\

. \)S‘\No ?okm\'iosh\'.



POTENTLOSTAT
* Three electvode s”mm

“Ahree fuminols . ¢
» Q\ethonic deyice @('
1%
eletival N\ { H ;SOq
Clounre( \H
cledrode) & N anode (omk)
¥ setond i

refe rem::s (colowe)
dectvode  tlectvode)

* Find Qostive (eqin by thanging €
© Rebornce t’,l'Q\Yode‘3 wn\?l\%u%\y meaibres potential
Vo ol GO cuvrent Chut o possive \ayer)

* Mnodic partecion is grvtection by &wdo%u grotechve Hlvw

oy mpp\\ml anodit  Lacrent (,onhmo\ma on  exdernal
Wq O

Sowfce ﬂ ?o&cy\h‘ot’rwf
Rotemhottad” (¢ on eledhvonic device waidh maintaing Uhe

proteched wetnl O conttond— potentinl wifn ceppter fo
e rduenct  eledvode.

* TH has el teiminoals

Pmode : Comnecked o Vrm:}'« rank (WE)
Cokode: Conneckt +p Py Makrode CCE)

el AWrminel: connedred v wlowme| elecivode (RE)
* During operodion; pofentio frad muinkaing 0 tontkant”
po’f!/MiQ\ betneen ‘he fomt Ond He retedence eledvode
Lorveﬁpw\ir\‘g o the pasiive vouge.

AOVANTAKS

4. kw\im\»iui\a n eﬁnme\\uj Wrosive e on mewdt
® low byt dewpnd.



LUMITATIONS
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APPLLL ATIDNS
L. Skeel conYoine(t  0sed in haunspaviodion of Loncentvoted agdc



