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‘\B) Internal treatment : In this
to exhibit its ori
by adding app

process (also called sequestration), an ion is proh
chemical to the

ginal character by ‘complexing’ or converting it into other more soli?
ropriate reagent. An intdrnal treatment is acc

omplished by adding @7
boiler water either : (a) to precipitate the scale forming impurities in the
sludges, which can be removed

by blow-down operation, or (b) to convert them into comp”
which will stay in dissolvy

'd form in water and thus do not cause any harm.

Notes : (i) Blow down operation is Partial removal of hard water thr

when extent of hardness in the boiler becomes alarmingly high.
1) "Make up’ water is addition of fresh

Internal treatmen
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softened water to boiler after blow down OP‘-’ral::{,r-‘
| 's methods are, generally, followed by ‘blow-down 0}’*': ':ﬂet'
that accumulated sludge is removed, Important internal conditioning/ treatmen
dare
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Y
WATER AND ITS INDUSTRIAL APPLICATIONS

/({Colll)idil conditioning : In low-pressure boilers, scale formation can be avoided
iy adding organic substances like kerosene, tannin, agar-agar (a gel), etc., which get c:mt_ed
i over the scale forming precipitates, thereby yielding non-sticky and loose deposits, which
. can easily be removed by pre-determined blow-down operations.

;) Phosphate conditioning : In high-pressure boilers, scale formation can be avoided
by g%ing sodium phosphate, which reacts with hardness of water forming non-adherent
"ind easily removable, soft sludge of calcium and magnesium phosphates, which can be

‘emoved by blow-down operation, ¢.g.
3CaCl, + 2Na, PO, —— Ca;(POy), l +6NaCl

The main phosphates employed are : (a) NaH,PO,, sodium dilydrogen phosphate
acidic); (b) Na,HPO,, disodium hydrogen phosphate (weakly alkaline) ; (c) Na,PO,, trisodinm
hosphate (alkaline).
~ Note : The choice of salt depends upon the alkalinity of the boiler-feed water. Calcium cannol be
recipitated properly below a pH of 9.5, so select a phosphate that adjusts pH to optimum -.-aI}w (9.5-
'0.5). Trisodium phosphate is most suitable for treatment, when the alkalinity of boiler water is low, as
tis most alkaline in nature. If boiler water’s alkalinity is sufficient, then disodium phosphate is more
yreferred. But if the alkalinity of boiler water is too high and requires to be reduced, then monosodium
shosphate, being acidic in nature, is preferred.

(iif) Carbonate conditioning : In low-pressure boilers, scale-formation can be avoided
'y adding sodium carbonate to boiler water, when CaSO, is converted into calcium
arbonate mn equilibrium.
Caso.i + N32C03 —‘CﬂCOJ + Na‘_‘SOJ

Consequently, deposition of CaSO, as scale does not take place and calcium is precipitated
s loose sludge of CaCO,, which can be removed by blow-down operation.

Calgon conditioning : Involves in adding calgon [sodium hexfl meta phosphate
NaPQ,), to boiler water. It prevents the scale and sludge formation by forming soluble
omplex compound with CaSO,.

Na,[Na,(PO;),]J==2Na" +[Na,P,Os]*

Calgon

2CaSO, +[Na,P,0,5]*" — [Ca,P,0,5]* +2Na,S0,

Soluble complex ion
_ (v) Treatment with sodium aluminate (NaAlO,) : Sodium aluminate gets hydrolysed
ielding NaOH and a gelatinous precipitate of aluminium hydroxide. Thus :

NaAlO, + 2H,0——NaOH+ Al[OH/]!

Sod. meta-aluminate {Gelatinous ppt. )

The sodium hydroxide, so-formed, precipitates some of the magnesium as Mg(OH),,

»
r

MgCl, + 2NaOH —— Mg(OH,) | +2NaCl

/
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Mg(OH), plus AI(OH),, prog
The flocculent Pffﬂp'f"f;u‘:gal imp ui'mea inclu d;ng 1lllnr:

finely SUSPe“dEd and ¢ ed by pr&deterrmned blow -du“nd “Pﬁ

L can be remot Oper

precipitate \uminate in thick solution form is available i, le L

Note: :Sodium d this can be used as such for bﬁ”ﬂ‘l’-“’ﬂ[er | [. o y 4ng el
bauxite refining units an reatm .

Sealed glass bulbs, containing merc C e

Electrical conditioning: ury conn ;
rmatf,fg in the boiler. When water boils, mercury bulbs emit electric,| di }m::l g . o
forming particles to adhare/stick together to form scale. \argeg " %

(vif) Radioactive conditioning : Tablets containing radioactive g alts ar P
water at a few points. The energy radiations emitted by these salts preg, - ¢ ]"f!*-jl -

(viti) Complexometric method involves adding 1.5% alkaline ( l"”
feed-water. The EDTA binds the scale-forming cations to form stable ang ., bl
sludge and scale formation in boiler is prevented. Moreover, this treatye () COmpy \
of iron oxides in the boiler, (1) reduces the carry over of oxides with ste mj[ Ml
units from corrosion by wet steam (steam containing hqund water) ) Prog,

N
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