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Approaches to Internal Corrosion Control Technologies by Controlling
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Abstract

Although final water of domestic water treatment plants almost contains highly corrosive characteristics,
the countermeasures for eliminating internal corrosion of pipeline system have not been conducted yet by
controlling water quality in plants. The technologies of internal corrosion control are to control water quality
parameters(pH, Alkalinity, and Calcium Hardness etc.) and to use corrosion inhibitor. Under the conditions
of domestic water treatment, first of all, the technologies of adjusting water quality parameters has to be
considered. Otherwise, The technology of using corrosion inhibitor is favorably thought to be applied with
the technology of adjusting water quality parameters in accordance with the result of availability for water
treatment process. Since the technology of adjusting water quality parameter influences on other water
treatment processes, the guideline of water quality management to be apt for water quality characteristic is
required to be estabilished. While the selection of proper chemicals and technologies is dependent upon
the raw water characteristics and water treatment process, typically, the technology of Ca(OH), & CO,
additions is considered more effective than other technologies in order to adjust pH and Alkalinity, increase
Ca?* and form CaCO, film
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Aed o] AL CaCO;, FeCO;, Cu,CO;(0OH),,  AFE -1.0~0 fAlst== A%t 3l
Zn;(CO;y),(OH),, Pb(CO;y),(OH), 52 22 3%t
= MY AAT F e BY 82 U7 222 BAAAA L A&
ot 3, 7o, ofd T3 2L 559 & Feugtill e FAAAA L Feel A AFEH
A=rt e Aot (A SAATE, 3 YA Few, FEEY o] &S] ol RE AFz
1996). oA FEHSH Fosta e Aot (24
ojg} o] FEE] FHo] F&HH FAd nA  F, 2002),
© Gl AujAol7] wjEe 7 - wiFue T4 d A4 9 e 20 5ol mE FAAA ] A
AAst7] S18f 7Hd 71 2A QA Alo)71go] Hegel A B At #d AT e AF ok 27
A AL RSk Wetelth diEAR WHo  ©A <l HE, X T T qAAe #F
= pHet @7 =s st AomA Aelgd of A7, FAAC] & B wjgsde s &
T2 TUot AR sk o] pHe ¢S I 5o TFHeE HEH FFe Fulsde] 7
A etE ot (AL AT, 2004). ARAE 93 2 FAAAAE de o] &
Table 2= AF7ollA 5243 g A e ik (Edwards, 2002),
e A HeE AT Aew 72t Yepd A A 53] vlmoAe 1919 FH nl= A4 A (US-
1 AgEEE gote] #Esta Slvk. 59], vUld@ EPA)dAM = 585 %9 LCR(Lead and Copper
coMe dEAQ FAx5 LI AHULE Al Rule)S AFste] FujFdgolr] F2A 0 2o
ehata 9low, W=yt SUE LIAS 0o]4-& Ax 24 FEEA|qA ] 229} do d4s=s 77t
ati glvh. pHe W2 vetdld Ha pH 6.5 0] 1.3, 0.015mg/Lz 7F3}3te] met o] 7]Es WA
e fFABtES Aata vk, feivete pH 58S 7IWA Al FAANS ARHoR oA F
HAA7IEor Aot glov, vl=, £, Adte] e FA AR g A7 b i) e
7% pH 71%0] 6.5~8.50]0], 2o} A% A £ 3 YA F, 2002).
AFRoRA pH ZEES 75 Jx, FAYEE LI
Table 2. Control standard of corrosion for each country(AWWA, 1996)
Parameters Country?
affecting
corrosion N DK SF S NL UK us CDN G
pH 75~85 8.0 7~9 75~9 78~83 55~95 65~85 65~68 65~95
Alkalinity, mg/L
(as CaCO,) 12-20 >32 >12 >20 >40 >10
Ca-Hardness, mg/lL  15~25 20~200 20~30 20~60
Chloride, mg/L <100 <50 <100 <100 <250 <250 <250
Sulfate, mg/L <100 <50 <100 <250 <250 <240
Copper, mg/L <0.1 <0.05 <13 <10 <3.0H
Iron, mg/L <01 0.05 0.05 <03 <03 <02A
Manganese, mg/L 0.05 0.02 0.1 0.02 0.05 0.05 <0.05
Aluminum, mg/L 0.1 0.05 0.3 0.1 0.1 0.1 <0.2H
Langelier index(LI) -0.2~0.3 0 0
Cadimum, mg/L 0.005 H 0.005H 0.005H 0.001 H 0.2H 0.005H 0.005H 0.01H 0.005H
Lead, mg/L 0.05H 0.05H 0.05H 0.01H 0.015H 0.04H
Zinc, mg/L 1H 5H 1 03T 5H 5A 5A

Modified from Vik and Hedgerg(1991).

N = Norway, DK = Denmark, SF = Finland, S = Sweden, NL = the Netherlands, UK = United Kingdom, US = United States, CDN =

Canada, G = Germany. A = asethetic, H = health, T = taste.
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Table 3. Proportion of corrosion inhibitor at WTP in US gto] BA A g e A=t}
HE 1994 1996 2001
M‘%%i “ 38% 7 39% 56% 2 (MCM) = ;Z;Z)Tizlfdl
EN 288 "TRE 2Ny RIVIE(19%)
PN .
A(dm?) x day
3. THEIX =Hoj| ofst FAMO Bl=E4
o oW 27] Ao FA (mg)
2 Addde FAIA 2HE 9 FEEY K o oW, 3 Al e 74 (mg)
24 A B B 83E AV aA 345 o oW FAEE A F AlEe] A (mg)
o] BT B SR RYESHES dAste] = o o0A4: A3 @A (dm = 10cm)
A dtzA NaOH 9 2435 o] &3 #4207
24 el BAA anel el 2 A £, FEE AT NS A% pH el &
A& 7hed s Wrhetnat dAlsksl. sS4k (THMs, HAA;, CH &) W& 5o 9
e VA A5 3 B a5tE 20 A
3.1. NaOHE o|&%t FAHo| 2ot =A & fe7t sleng A5RAE BT At Y
pH 3 &2 = & FAJAAE 245t £3589 sto] BYUHE a3l
AR (FAA ) S A &, BRI R A
ol BAA g3E vlasty] Heto] 34 B 3.1.1. NaOH <}l €] gt LIA] %= 15}
Ao FEH ~E (Coupon Test) & R ZHEE pHE A4 Hit 6.4, A4 7.02.24 NaOHE
A ske] 2004, 698 109712 AT sdoto] oF 8.074A] 2okl en, o whet H LI
B4l 4% A2E J5ol NaOHE ©Eom  A4E 247k 326, 2,57, -1.409] % war}.
FS1ste] BAAS (LD E Auetg on), 2445 /)
A Ao FHAW(RB AD)E skl NaOH 312, pH 24 470 B4 % 23w 2425
FUAT AT Y PAEE PAGYUOR 24 pH 23 A LI ghol BT 257904 pH 23 ¥
P -1402 /jsEen, Livsie B 2axs
o 9 Raw Walaat A3k Fig 4,59 2o
- RARE pHZY A%< o)l 67744 Bt
%] FAAZ &3S Bylen, 1857} At
® ° L88% Axo AL MAEHE BT}
” . RATo| A% pHE 280} LIASE Qe &
28, : 27] 8F A E 60% AT AL FAE Yot 12
t | FrHE 2000 wobilen, ol pll oo 3
B - 1Y 5zo4 s99 93te] A" AFo] Z748 A
: om 2N
° >
T” 3.3, pHAS AF] 25548 AT 24}
. @ Chemical Tank @ Flow M eter pHE ¥ LIAFS 7H’1‘_§} Al27} THMs
@ Visual Check Tube @ Line Mixer 58.4%, HAA; &= 27.7%, CH 34.2% Z7}38F9 o,
Fig. 3. Schematic diagram of pilot plant for corrosion coupon test in THMs, CHe} A5 o %%é_ I =& A8 2
Ql ¥hA HAA©] -6, 7, 893= 28] 997 E =

B WTP.
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Table 5. Variation of water quality according to Corrosion control chemicals injection
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pH value at saturation (pHs)

68-73=-05

240mg/L
190mg/L

=73

(Adapted from The Nalco Water Handbook, F.N. Kemmer,

ed., McGraw-Hill, New York, 1979).

Raw water calcium
From chart : pHs
Langelier index

Alkalinity

pH
Temperature

Example:

Ca hardness, mgiL asCaCQ:
Fig. 10. Graphical determination of pHs and Langelier Index.
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