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The Effects of Polyphosphate Corrosion Inhibitor and Lime Water to
Reduce Red Water for Carbon Steel
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The main purpose of this study was to investigate the red water reducing effects of phosphate based

inhibitor when it was applied to water distribution system. The effects of pH, alkalinity, calcium
concentration in the reduction of the red water also studied. The most finished water in Korea showed

relatively high corrosiveness and was required to introduce some types of corrosion reducing methods such
as addition of alkalinity. The precipitation of CaCO, by addition of Ca(0H), formed porous film on the
surface of the carbon steel pipes and was displaced easily from the surface of the pipes; on the other
hand, addition of zinc orthophosphate (ZOP) formed reliable film on the surface and reduced iron release
and color. Although the main function of ZOP was to suppress the release of Pb and Cu, it also reduced
iron concentration released from water distribution pipes.
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Table 1. pH and Total hardness modification to tap water for carbon steel specimen experiments

Water quality Exposed specimen Total hardness,

number PH surface area(cm?) mg/L(as CaCO;) Adjustment to tap water
1 7.0 5.4 53 Not adjusted (tap water conditions)
2 6.5 59 53 bubble with CO, for 10 s
3 7.0 54 80 Add Ca(OH),, bubble with CO, for 60 s
4 7.0 3.9 60 Add Ca(OH), and SHP, bubble with CO2 for 60 s
5 7.0 49 60 Add 3mg/L(as P,O,) SHP
6 7.0 1.0 60 Add 3mg/L(as P,0O;) ZOP

Table 2. The drinking water quality for water treatment plants using

4-river basin
Basin oH total hardness U
{mg/l- as CaCO,)
Han river 7.0 60 -1.67
Nakdong river 6.9 15
Gum river 6.7 37 -
YoungSan river 6.7 19

2 28707 AH 5L 98 Mg
4 (ELGA HPLC MAXIMA) o]t}

9 ﬁé‘i"ﬁ"]“ﬁ PH65“
FREA Azt e & sl AA pHelw, #
FAANAE F2 FFdelr T4 e T2 H7b Y
= #oln, Fu 47 AddME
= Jebdt}(Table 2) .
A& Table 33 2+
\‘4- Alg-gdol wuk AA wAs 1Y 2413 i
R AAE il F71H
NEE +xEF AEEHe
o},

Phosphate based inhibitor2] <14t (P,O5) & &2

ascorbic acid WY& o] 83 FFE 880 nmolA
UV/VIS spectrophotometer(HP 8453)8 A}-&-3le] <14t
9 A sl vh(Eatonetal, 1995). %8 AL &3S

Aol =4 kel BEE 3mg/Lias POyl v, of

Table 3. Typical characteristics of base water

water quality parameter concentration(mg/L)

pH 7.0

Ca 18

Mg 3.6

Alkalinity (as CaCO,} 30

cr 11

SOz 13

phosphate(as P,Os) <0.01

Free chlorine 0.2
FEE S FACAA BABEY 1/3 $Eeln,
ol Hlas e e FY R e @
gt (McNeile and Edwards, 2002), %9} & &
% g2 24 59 52 Agass gk A
=5t 3 A BNFI)E o) 3o, & ARE A
g wAF goict TS A2 $4L DR-

¥
2010(Hach, 1997)& o|&3&le] Ald&AE of1l3}7|
o3 s AEE 2gadn, & 2 2

71718 AbE-8led 34 510nmel|A] ferrover iron regent
powder & AgEtel AFSdT EAEoR A1g
A FEE AF LR 3 a3 A" AlE 9
=EHA S Table 1] e}

pH % Total Hardness =8| 2|8t 5=

Z % Langelier Index, Ryznar

index, Aggressiveness index, Momentary excess, driving
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Fig. 1. Total iron released during 3 days 2-h stirred and 22-h
stagnation experiments for blank, added lime water and
without lime water.
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Fig. 2. Apparent color with iron released during 3 days 2-h stirred
and 22-h stagnation experiments for blank, added lime
water and without lime water.
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Fig. 3. Percent change in total iron release in carbon steel
specimens compared to pipe specimen with no lime waer
and with lime water.
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Fig. 5. Representative corroded carbon steel and not corroded pipe specimen after end of experiment: (a) tap water, (b) adjusted to total
hardness 80mg/L as CaCO3 with lime water, {(c) addition of 3mg/L MPP inhibitor(as P,Os), (d) addition of 3mg/L inhibitor(as P,0s).
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Fig. 6. Protective film with scale formed CaCQj precipitation in 30-
year-grey cast iron pipe.
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Fig. 7. Total iron released during 3 days 2-h stirred and 22-h
stagnation experiments for SHP, MPP, and ZOP.
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Fig. 8. Apparent color with iron released during 3 days 2-h stirred
and 22-h stagnation experiments for SHP, MPP, and ZOP.
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carbon steel specimens compared to pipe specimen with

SHP, MPP, and ZOP.
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