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Table 1 ~ Water qualities of actual circulating water,

replenishment and simulated circulating water

) Tii i/ T/ SR/

/k# 1 1 pH 1
(mg-L7") (mg-L7") (wS+em™)
SEPRIEIR K 640 ~700 330 ~350 8.8 2100 ~2200

SEFRAMK 240 200 8.2 670 ~ 680
HEAUMEER K 650 ~660 350 ~360 8.8  1220~1350
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Fig. 1 Schematic diagram of the experimental device for

electrolytic descaling of circulating water
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Fig.2 Effect of the mass concentration of the scale

inhibitor on the pH of circulating water
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Fig.3 Influence of the mass concentration of the scale
inhibitor on the electrolytic descaling effect of

circulating water

it ORI, ARSI N BELIR 0 e, P BRI R A
A
2.3 PEYETXTFE R R BRE IR 7K 4R B 220

4 g SHLY 7 P9 o 4 J3E 0 L iR 2 BRI BRI K il
BRI, R4 2R nl A B BHYR R A B3
PEPRK R BURE B A T R, 25 B 7910 A o vk
59 50 mg/L I, 6 J3E 25 B3k 25 MAAS 5 BHLIJ 51 i 139

4. 4% PEIEE 4.2% . XEZHWHTEAIREE . (1)
BELYR 790 T LA B ARG 38 /K B pH(E, BRI REAIE T 96 2R 7K
OB | Bl PR R Bl N (2) Ca®t Mg B
T 5B RS, M T H 5 HCO, .CO;™ Fl OH ™
SR T R A RN, PR 25 R R FEAIL

R R IR /%

100 200
PRI B BT i 4 B2 /(mg - L)

Pl 4 BELYR 790 09 Joi e e JBE o rhL e 25 Bk
R P4 52 )

Fig.4 Effect of the mass concentration of the scale

0 1 5 25 50

inhibitor on electrolytic removal of

alkalinity in circulating water
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Fig.5 Effect of the mass concentration of the scale inhibitor on micromorphology of the cathode scale
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Fig.6 Element distribution of the cathode scale
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Table 2 Elemental composition of the cathode scale

TE Bt 5358/ % J5F 5 %%

Ca 32.11 15. 16

C 13.19 20.79

0 52.94 62. 63

N 0.79 1.07

Zn 0. 74 0.21

P 0.23 0.14
pgiis 100. 00 100. 00
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Fig.7 XRD patterns of the cathode scale obtained at differ-

ent mass concentrations of the scale inhibitor
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Effect of a scale inhibitor on the electrolytic descaling performance of
circulating water

HU Kai' LU NingNing® CHENG Bin' TANG ShiBao' JIANG Yu'

1 s 2
MEI Gang  XIAO Ning™"
(1. CHN Energy Changyuan Wuhan Qingshan Thermal Power Co. , Ltd. , Wuhan 430080 ;
2. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The effect of a scale inhibitor ( KURITA ST-8690) on the electrolytic descaling performance of simulated
circulating water has been studied from the aspects of pH value, hardness removal rate, alkalinity removal rate, mi-
crostructure,, element composition and crystal structure of the cathode scale. The results show that the addition of
the scale inhibitor can reduce the pH value of the circulating water. The scale inhibitor can significantly reduce the
hardness removal rate of circulating water by electrolysis. The hardness removal rate decreased from 33. 6% without
any scale inhibitor to 8. 4% when the mass concentration of the scale inhibitor was 50 mg/L, and the actual cathode
scale deposition decreased from 23.2 g/ (m”+h) t0 6.7 g/(m”+h). The scale inhibitor can also reduce the alkalini-
ty removal rate of circulating water by electrolysis. The alkalinity removal rate decreased from 44. 4% without any
scale inhibitor to 4. 2% when the mass concentration of the scale inhibitor was 50 mg/L. Scanning electron micros-
copy (SEM) and energy dispersive spectroscopy ( EDS) showed that the addition of the scale inhibitor changed the
ordered compact structure of the cathode scale into a disordered loose structure. The scale contains the elements of
the scale inhibitor, which confirms that the scale inhibitor is involved in the scale formation process. X-ray diffrac-
tion (XRD) shows that the crystallinity of CaCO, with a calcite structure becomes worse, and the degree of crystal-
lization decreases after adding the scale inhibitor to the circulating water.

Key words: circulating water; scale inhibitor; electrolysis; hardness removal rate; amount of deposited scale
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