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Examples:
*Ca (HCO3)2 = Heat = CaCO; + H,0O + CO,
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*Mg (HCO;3), #Heat ® Mg (OH), + 2CO;
O g5 A1) ASuild o e<i 3B (Sludge) A Ao qu s a sailal) L 5
AN olaa L B3 sa gall il
*Precipitation of Silicates (SiO3"), Sulfate (SO, ), Carbonates (CO3").
*Fe + 2HCO3; = Fe(OH), +CO,
*Fe(OH), # Heat = FeO
*FeO-»Heat =2 Fe,04
*Fe,04 > F6304*
*Carbonic deposits from oils.
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Atanode:  Fe = Fe?* +2e
At cathode: 2e +H,O +1/2 O, = 20H"
Fe*” + 20H =+ Fe (OH),
Fe (OH)Z +0, - Fe (OH)3 -» Fe,O;
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Amines Distribution ratio (Vapor to liquid)
Morpholine 0.4 -1
Cyclohexyl amine 4.0-> 1
Diethyl amino ethanol 1.7-1
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(Tetrahydro — 1, 4 oxazine)
(Heterocyclic secondary amine)
(ol 98 ) gall ABla B cpa g il (g0 SIS ol A 6 S palgns
Neutralizing amines:
RNH, +H,O®%RNH;" +OH" (pH*)
RNH, +H,CO;#RNH;" +HCO; (decreasing in CO; level).
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Tri-Sodium phosphate (orthophosphate) for heated system- Organic

phosphate for cold system (like cooling towers).
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Inorganic: Sulfite — Hydrazine...
Organic: Tannin — DEHA (=diethyl hydroxyl amine).
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Naz;PO, + H,O # NaOH + H3;PO, (Ortho phosphoric acid)
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At pH >9.5:
Ca™ + HsPO, +Ca3 (PO4)2* +PO, (excess)
Mg++ + HSPO4 +M93 (PO4)2* +PO4 (excess)
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{Added PO,* range [20 - 40ppm]}
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Theoretically: 1ppm O, needs 10 ppm Na,SO;
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Na2803+ H28}+ SO,
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N,H, + O,=2 H,0O +N,

dissolved salts &Y 4di LaS a9 i) (5 o dda GRS Y 31l O o3 LaSy

Forrso J) dduh o2 9 JSUI (e dgand dpaal) o A 0985 8 by LS ilDal) slsa B
ferric acid (FesOy)

N,H, + 6Fe,O; = 4Fe;0, + 2H, O + N,

85 W gy IS ) g uladl) e KU A Lt jalas ) Jeady 88 o dwmy 98 oS
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At high temperature:

2N,H, P N,+2NH; +H,

3N,H, P N,+4NH;

{Added Hydrazine range [0.1-0.5ppm max]}
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Dissolved _ .
. Alkalinity | Phosphate | Hydrazine Total
Boiler [ pH |  salts (opm) | (ppm) | (ppm) [hardness
(ppm)
1 10 2756 56 3 0.04 0.5
2 10 1788 80 24 0.32 0.6
3 10 1303 84 20 0.3 0.5
4 10.5 1215 133 6 0.12 0.9
3 10.5 1150 116 18 0.28 0.8
H Dlisa?tl\s/ed Alkalinity | Phosphate | Hydrazine Total
P opm) | ®Pm) [ (epm) | ‘(ppm) |hardness
10.5 1820 80 13 2 0.5
7 10.5 1553 60 15 5 0.8
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Blow down (K) = B/A X 100
If (K) =5% (i.e. Removal of 5% of water boiler).
Blow down (K) = (Chloride in feed water/Chloride in Boiler) X 100
Lo A JA iy ) oIS & game = A3 L A1 Sy 5510 ¢ sana
Sl sy Vg L Y A eaiall Yy @il Aalal) cililuall 8 culay 5 5ISN Las) o3

Blow down (K) =5 - 20 %
Blow down [Manual — continuous — Automatic]
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