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Fig. 3 Experimental apparatus for scale dissolution
(1) Electric furnace (2) Pressure bomb
(3) Specimen (4) Temperature controller
(5) Thermometer
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Table. 1 Physical properties of (NH,),—EDTA
and V—675 solutions at 25°C
Item | specific viscosity pH
Name of ) odor
Chelant solution| 8ravity (est) C-10%
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V675
100+
B ~=—-—4 (NH.),— EDTA
75+
~~
&
‘; .
e
=
S 50
=3
N
25
\
T T T T T L) T \
30.0 1200 210.0 300.0 390.0 480.0 570.0

TEMPERATURE(C)

Fig. 5 TGA thermogram of (NH,),—EDTA and V—6%
solutions.
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Fig. 6 IR spectra of (NH,);—~EDTA and V—67 solu-
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Fig. 7 A comparison of (NH,),—EDTA and V—6%

solutions on tube scale dissolution for each thermal

power station.

(temperature : 1600C, PH : 9.4, concentration : 4wt.%,

time : 7hr)
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Fig. 8 Removal tests of scale by 4wt % (NH,),—EDTA
solution at 160C

DISSOLUTION FRACTION(wt.%)

ppmo|x, T&& 24ppmo 2 Telv A9 {35

¥ske-2 o 4 Udan(Fig 9, 2249 A FFH
o4 &3 AL 1,765 ppmo|x, T&]+& 120 ppms
2z 77 A9 $92e ¢ 4+ AR} Fig. 10).
Fig. 11-& -2 5 ¥ 3o} v} & Chelant solution$] scale
L3¢ e APY Aok £xvt FohPel wet
scale &3¢ F7lste A S el 160°C
& 2402 o) o449 LEoHE EHEo] 44
3] Zrasba 9ok o] Fig. 5ol 4 43l ule} el

Fig. 9 A representative photograpy after iron oxide
removal tests by (NH,);—EDTA and V—67% solutions.
(temperature : 160C, PH : 94, concentration : 4wt%,
time . 7hr)
Fo+Fe:0,+8NH*,+4EDTA=>
4Fe( 1 )EDTA +4H:0+8NH;

Fig. 10 A representative photograpy after copper
removal and passivation tests by (NH,);—EDTA and
V—675 solutions.
(temperature : 5C, PH : 93 ooncentration : 0.26wt.%,
time : 7hr)
Fe( 1 )EDTA+1/2 O=>Fe(I)EDTA
2Fe(IMEDTA +Cu'+NH,~EDTA=>
2Fe( 1 )EDTA+Cu( 1)EDTA+NH,*
Fe+Fe( 1 )EDTA=>Fe(passivation)
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Table. 2 The amounts and expense of required
chelant agents per 1kg scale of each thermal power
station

Power plant Seoul |Samc- [Pyeon{Yeong{Bory-| In- |Kum
name henpo| gtak | wol | eong | chen | san
Jtem T/P | T/P | T/P | TP | T/P| T/ | T/P
Chelant| Amount,/kg| 4.011 | 4.285 | 4044 | 3.997 | 4.001 | 3.987 | 4.005
solu
Expense .
tion Twon | 4331 | 4627 | 4367 | 4316 | 4321 | 4305 | 4325
Amourtt/kg| 3811 | 4.072 | 3.845 | 3.799 | 3801 | 3791 | 3.807
V-675
O von | 481 16473 | 4611 14436 14443 | 14405 14466

Table. 3 Scale analysis of each thermal power station
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: Item /P T/P|T/P|T/P|T/P|T/P| TP

s
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oo
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9 | Feds (wt.%) 57.32 | 90.23 | 9041 6658 9461 7540 69.87
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Fig. 11 An influence of temperature on scale dissolution
by (NH.),—EDTA solution.

(pH : 93, concentration : 4wt.%, Deposit : 600mg, time : 7hr)
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Fig. 12 Amounts of scale deposited on boiler tubes of
each thermal power station. )
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Fig. 13 An influence of temperature on corrosion rate
of carbon steel in (NH,;);,—EDTA solution.
(pH : 93 concentration : 4wt.%, time : 7hr)
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Fig. 14 An influence of temperature and iron oxide on

corrosion rate of carbon steel in (NH,),—EDTA solution.

(pH : 93 concentration : 4wt.%,
time : 7hr)

iron oxide : 440mny,

4. 4 =

] WA g Rl Hu ouwe] Fad Scaled
2527 7] $18F M 2§ A A Ko Z Chelant solution
] o= EDTA #4-& 2a3lo] AL&3 A 3, Scale
Sz 9g AL 160 Colela, A &84
7te 6~T7hrel & o 4 allrh o, Scale = A&
2 97wi.%o] Aol 9l iL, EDTA 4 ¢ 22 3.987~4.285
mg /il /hro] 2 e,

of YA o] g AP Feel Aol Aol
og Scale A7 FHRch $53he, A Aol
Hoh nelw V6756 wEw B wlsshARl

AAAl T4 o 4 ek

[o]

5. % 1 2 3

1. US. Pat. 3, 248, 269(1966)
2. BARE PRHER, “ROBERN BAKER~>
N 2, pp.257—60(1985)
3. W.W. Frenier and W.C. Kennedy, “Corrosion”.
42(10), pp.613—622, 1986
. US. Pat No. 3, 308, 065(1967)
. US. Pat No. 4, 443, 268(1984)
W.W. Frenier, “Corrosion”, 49(4), P.176(1984)
. R BUE B 3A, “RAGSARIHY, p.912(1988)
. W.W. Frenier, “Corrosion”, Vol. 49, No. 4, pp.176-
180(1984)
9. W.W. Frenier and W.C. Kennedy, “Corrosion”,
Paper No. 222, 1983.
10. W.W. Frenier and W.J. Settineri, “Corrosion”,
Vol. 36, No. 7, p.323(1980)

0 =N o e



