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[J CORROSION MONITORING AND PROTECTION FROM CORROSION OR
CORROSION PREVENTION METHODS

(1] Design and Material Selection . X :
The design of the material should be such that corrosion even if it occurs, is uniform and does
not result in intense and localized corrosion. Important design principles are :
(1) The contact of different metals in the presence of a corroding solution should be avoided.
In the absence of this principle, corrosion is localized on the more active metal, while the
less active metal remains protected. :
(2) If an active metal is used, it should be insulated from more cathodic metals.
(3) If two metals are to be in contact, they should be S0 selected that their exidation

potentials are as near as possible,
(4) When two di.ssimilur metals are to be in contact, the anedic material should have as large

(6) When contact of dissimilar metals is unavoidabl i s .
S e, § i ve inserted
between them to reduce current flow and attack on ltl;:: ?llneotln\s ulator should be e '
(6) If two metals have to be in contact. a protective coati Y
S \ ' : oati . Bhe o
the chance of pitting. Special care should be taken m‘ﬁ“‘;’;;‘;both the metals will reduce
any scratch or crack on the anod- coating can lead to intense t::tlnoltie Colx‘nplet:oht because
S¢ altack at the exposed areas.
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(7) When a structure consists of two dissimilar metals, it is beneficial to use a more active
third metal in contact so that the structure is saved from corrosion at the expense of the
third metal,

(8) When the design allows for adequate clearing and flushing of the critical parts (i.e.,
susceptible to dirt, deposition etec.) of the equipment. Sharp corners and recesses should

be avoided, because they favour the formation of stagnant areas and accumulation of
solids, '

(9 A.s far as possible, the equipment should be supported on legs to allow free circulation of
air and prevent the formation of stagnant pools or dam areas.

(10) Uniform flow of g corrosion liquid is desirable, since both stagnant areas and highly
turbulent flow ang high velocities can cause accelerated corrosion. So, highly

1mpi!;)gement conditions of flowing liquid should be avoided as much as practically
possible,

(11) A proper design should prevent condition subjecting some areas of structure to stress

(cold worked part). Such an area could set us.a galvanic couple with non-stressed (not
wocked) areas of the metal. '

(12) Noble metels are more immune to corrosion but they cannot be used for general purposes
for economical reasons. The next choice is to use the purest possible metal. Even minute
1TON In magnesium or lead in zinc die casting alloys may be highly detrimental.

(13) Both corrosion resistance and strength of many metals can be improved by alloying.
Several corrosion-resistance alloys have been developed for specific purposes and
environments. For example, stainless steel containing chromium produce an
exceptionally coherent oxide film which protects the steel from further attack.

[l Cathodic and Anodic Protection ! : -

In situation where it is impossible or impractical to change the nature of the corrosion
medium, corrosion control may be achieved by cathodic protection or by anodic protection. When
electrical current flows between the anodic or cathodic areas on a corroding metal surface, the
higher the current, the greater and faster will be the corrosion at the anode, The rate of corrosion
can be controlled by imposing additional current on the metal using an external circuit. If an --
opposing current is applied to nullify corrosion, it is called cathodic protection. If the potential of
the metal is so adjusted that the corrosion is appreciably suppressed because the metal is rendered
passive, then it is called anodic protection. The principle involved in cathodic protection is to
fo- ‘e the metal to behave like a cathogie. Since _there will not be_any anodic area on the metal,
corrosion will not occur. While in anodic protection, metal is passivated by applying current in a
direction that renders it more anodic. The technique is only applicable to such metals and alloys

which exhibit active-passive behaﬁpur, 9

' nment ' : el t : '
[ h'nl‘%:i%t‘r?)stir“fz 52:&:_2 of the environment can be reduced either by, (i) the removal of harmful

constituents or (ii) the. addition of specific substances, which neutralize the effect of corrosive
onstitu ; . _

i ironment. : _ ' . . 7
" D Doase th.e eITVII o gen concentration type of corrosion, exclusion of oxygen from aqueous

(1) Deaeration : In t};ly worrosion. Expulsion of dissolved oxygen is done by adjustment of
environment reduces me-th mechanical agitation. The .mejchod also re Toseachy, adjustment.of
temperature»btoietc}:-zzsgg the corrosion rate of steel pipelines carrying steam condensates from
water, there by de
boilers. i .

(2) Deactivation : It 1nv

. ueous solution, €
oxygen 1n aq 9Na,SO3 + 0Oq

lves the addition Vo-f chemica]s-, capable of co-mbining rapidly with the
olve _

_ godium sulphite.
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(3) Dehumidification : It reduces the moisture content of zir ¥ such 20 extent tug 4,
amount of water condensed on metal is to smzll to cause corrozion. Alumma or #ilicz g Wi
abgorbs moisture preferentially on their surfaces, are used only in dosed zress 3y
air-eonditioning shop. ion | 12

(4) Alkaline neutralization : It consists of preventing the U'TrOE::{:l'f? r.-;,_-r,.re.uz;:,qg_ e
acidic character of corrosive environment (due to the presence of HCL, Hz?, S ’Jz, CO, ste.). Byt
alkaline neutralizers ( like NH;, NaOH, lime, etc.) are gen erally injected either S P ied Heyuig
form to the corroding system or to its parts. This method has been widely used In comtrolling ¢,

corrosion of refinery equipments.

[IV] Metallic Coatings he o

Metallic coatings are mostly applied on iron and steel because they are the chezp zad
commonly used construction materials and are also the most sucsceptible ones for corrogion. Toe
metallic coatings often used are of Zn, Sn, Ni, Cu, Cr, Al and Pb. Generally, the following metiys,
are used for metallic coatings.

(1) Electroplating : Noble metals such as Au, Ag, W, Pb etc and base metsl, &t proterms 4,
bage metal by virtue of its noble character. Tin plating and nickel plating are generally used The
electroplating of zinc is called galvanising. In electroplating, the object 1 be plated 15 made e
cathode of the cell. The electrolyte is a zalt of the metal to be depusited. The znode mzy e of e
metal to be deposited or it may be an inert electrode such as graphite. When the znode is fhas of
the metal to bs deposited, the ancde dizssolves o replenish the metal in the solution Using s
method metals like Au, Ag, Cr, Ni, Cu, Zn, Sn ete. may be electroplated. '

(2) Hot dipping : Hot dipping is used for coating metals with films of metzls Zaning Jow
melting point such as Zn, Su, Pb etc. In this process, the metal to be coated is dipped in the mukten
'lla'?;teh of the cr;fz_atmg metal for sufficient time and then removed out along with the adhering .‘3‘:;
= caﬁ;d ra;:s’r; :i ’f;mdmg a zinc cozting is called galvanising and the one providing 2 tin coating

.. (4) Metal spraying : In this method, the molten metal i
with the help of a spraying gun or pistol which mnnbe heldlsinsmyha_ngdmm the clteha:xad'?‘ase mg:a}‘
stream as required. This process is only used when hot dipping is not f-'ﬂ:;i T Taoiien metal
utilized for huge structures such as bridges. possidle. Metal spraying 3

metal, or a mixture of the powdered metal — coEonE
the melting point of the more fusible metal.andcema fther Iy, ﬁz’nme 1% oa temperatnre st helow
maintained during the process. This method is used for Or reduding ztmosphers 5 i1
surfaces with Zn, Al, Cr, Si etc. Steel may be casehard Pmd[ uang alloy 1 trom =nd sted
materials in the pack carburizing process, by cementation WIith ezt

cladding include :
(a) Rolling the clean .sheets or plates of the two ials together.
(b) Applying the coating sheet_ by spot welding or resistance weld;
' (c) Fusing the cladding material over the surface of the mef:-g,
rganic Non-Metallic Coatings -
(vl ’f’}% eg inorganic gon-met_alhc protective coating indude kT .
coating, anodized oxide coating and vitreous enamel egat; surface Conversion o e
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(1) Chemical dip coating or gur

faco convorsion : ''hone contings nre produced hy covering
the surface of a metal or alloy by chon

1 f ital . vieal or oloctrochamicnl mothods, The metal is immersad in
a solution ol a suitable chemical which ronets with the motal surfice producing an adherent
coating. These C()lltlng.u{'(m-d good protoction of the bane motal
environments and someti

from corromion in  #Home
: mes are of decorative value, The mont commonly used surface conversion
coatings are chromate coating

. 8, phosphato contings and oxido contingn,
(2) Anodized oxide coatings : P

rotectivo oxido filmn aro produced on Al and ita alloys in air
spontaneously. A more protective, thicker and strongor oxido film can be produced by making Al na
the anode in an electrolytic bath containing chromic ncid or oxnlic ncid or sulphuric neid, After
anodizing, the oxide coating is scaled by imn

: C 3 immeorsing in boiling watoer. This trontmont decreanes the
porosity and increases corrosion resistance of the film,

(3) Vitreous enamel coatings : Vitreous or porcolnin onamels are modified glaas-lile
materials having different compositions which aro usunlly appliod on steel and east iron
equipment. The metal part to be enamelled is first cloanod earofully to remove groase and oxide
scale. The vitreous material for the enamel, called frit in proparod by funing together refractory
acidic substances, e.g., quartz and folspar, with basic fluxes ¢.4., bornx, eryolite, fluorapar, soda ash,
litharge, sodium nitrate and this frit is appliod to tho motal,

These coatings are widely applied for forrous matoerials used for
pharmaceutical, chemical, dairy food and beverage industrios,

[VI] Organic Coatings

Protection of a metal surface from corrosion by using organic protective ¢
established practice. Important organic protective coatings include paints, varnishe
lacquers. When applied on cleaned metal surfoces, thuy act s offoctive inert bar
only protect the metal from corrosion but also afford decorative and nesthotic upg

equipments in the

ontings in an
B, onamels and

riers which not
yanl,
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