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A Study of On-Line Corrosion Monitoring in Chemical Cleaning Process

Bo-min Seo, Jong-kwon Lee and Su-hoon Park*
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A power generating boiler has been cleaned chemically to improve heat efficiency
and to prevent corrosion. The cleaning procedure consisted of acid cleaning, neu-
tralization and passivation stages, which took 3~ 7 days. It was necessary to develop
the effective on-line monitoring method during cleaning procedure to reduce the
cleaning time. ZRA(Zero Resistance Ammeter) method among the various monitor-
ing techniques was adopted due to its simplicity and convenience. The graphite and
304 stainless steel as a counter electrode were employed. The corrosion current was
measured and compared, which reflected the surface characteristics and the chemi-
cal properties of solution.It could be concluded that ZRA was adequate method to
monitoring the chemical cleaning process of the tube.
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Fig. 1. Flow chart of chemical cleaning treatment
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Fig. 2. The current-time diagram tested in dilute
AX454 solution at pH 8.5, 60°C.
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Fig. 3. The current-time diagram tested in dilute

AX454 solution at pH 9.0, 60<C.
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Fig. 4. The current-time diagram tested in dilute
AX454 solution at pH 9.6, 60C.
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Fig. 5. The current-time diagram tested in dilute
AX454 solution at pH 9.0, 50°C.
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Fig. 6. The current-time diagram tested in dilute
AX454 solution at pH 9.0, 70°C.
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Fig. 7. The current-time diagram of steel cleaned

in dilute AX454 solution at pH 9.0, 60°C, fdlowed

by multiple passiv ation treatment.

A% AL BI f5d AP L Fod PN
Az ¢8d" AL pH 9.0, 60CAA A &
| A, 23, $AAE 39D o ANFHe
2 AF7E dyddte AP vssged ot A
< AXNE HHANAe] ALt vEs E oo A4
A HZAAMY BRFS 13 AAQA Ad 1
1000gA, Ad 2= 1500~2000uAc] L 23] A4 A)
A 1& 500pA, Y 2= 1000~1500pA9 AF
@& et 3948 vEFT A E
12 Roe 23 AAFA 9 AFgel @it AFH
AR ZAT 23] AAo) B ¥ AFEE A
cl olRL 13 A2 FHAee &3 o &
¢ Aoz BATL F, HZ Hr7l2 A3l BFH
vgto] FA=jo] 28 AAA AFgN 4%E 7
A Aoz B, o|RO2 Kol EF WM
7l ¢a=HYertet HZ 529 42 $YanE
By 98l HZ 58 2A17 1402 10mlA 5
3 F/MNZIEA "A sk 44 HZE AN
TRAL FRAY BeE E F ANen 13 4
A Boe 3 ARge HYAT 3 AHd o
@ 1, 23] MA Aol ZAF AolE BT 9
HY 2z v Fo & o 13 AMAA $PH=
E AR d¢ ao= RN 2ES €U0

o|8] 3t ZRA 9% ZAAHL 1996 69 o5
ALy @A LEE A A4AH, FHH
2, A ZE AAAR s HFAy
& AAE 2o HAG Yygos HAHU



250 P4 8Nx A28A A3zA 1999. 6

4.2 E

ol 4e] YA A oy 4¥FA} dEd gL
ZAEE& 4ot

1) ZRAY 2 F AHAA AP AFA 7
A& #J&ed s {48 YHoz HriEY
53 g4 F34A9 M7l 2=¥3 5& 59
Aoz AAY # e £ Wyez yrigo

2) 60ColA pH¥3lel wE HIFA AF, F
g, Ao BE A A graphiteg £F
BEEZ ¢ A2 271 STSE &SABE 3& Ad 1
o AFgel ¥ wgen pH 9.094 25§
geld 4¥29 257 €48 AAA AFH
o] 2, ¢rYol A& AU HZ A7 &
A HAFge F712 Rol gA7 AL S
g & At

3) 60C, pH 9.001A4 AtAIANA AAYA 271X
13 M8 F oA 3 8 9 AFeIANEE &
A 13 ARAY LHANY= A8 43N BE5H
oot g Zo 23 AR AFgkol A dA 2
HA A HZ 5= H3d BEg 98 &
=7t 71848 9A "AFgel #AFHAAR 2

Zag Aole vladld 13 APez: FEE
i%d AE & A d&L U

go 2 pHel W2tel BdA Y Fxol BatA o
g g Bols ASARE MNLE A4 A
Ale] ARPE @ £ & F AE s & A
I e ez 449

References

1. Jae-Pyung Kim, Korea Electric Power Co., KRC-92
C-J03 (1993).

2. T. R. Anderson, T. Sontvelt and R. Mollen, Proceed-
ings of the Corrosion/87 Symposium on Corrosion,
p. 83, NACE (1987).

3. “Corrosion”, Vol. 2, p. 20 : 144, Ed. by L.L. Sheir,
Newnes-Butterworths, London, United Kingdom
(1979).

4. Sheldon W. Dean and Donald O. Sprowls, “Metal
Handbooks”, Corrosion, 9th Ed., Vol. 13, p. 197,
ASM, Metals Park, Ohio, U. S. A (1987).

5. D. A. Jones, “Principles and Prevention of Corro-
sion”, 2nd Ed., p. 179, Prentice Hall, New Jersey,
U.S. A (1996).



