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Study on electro-adsorption scale inhibition for valve equalizing electrode
LIU Qian, QIAO Wuning, JIAO Xiuying, MA Yuanshe
(Xi”an XD Power System Co., Ltd., Xi’ an 710075, China)

Abstract: The scaling of the equal pressure electrode of the converter valve cooling system will cause pipeline blockage ,
leakage and other problems, which will bring greater hidden danger to the stable operation of the converter valve and
even lead to DC blocking shutdown in serious cases. At present, the converter station mainly adopts the method of
removing the electrode to remove the surface scaling by hand regularly to solve the problem. Due to the large number
of electrodes in the converter station, the descaling work is a heavy task. In order to reduce the maintenance workload
of the converter valve and alleviate the scaling phenomenon of the equal pressure electrode, a method of equal pressure
electrode scale suppression of the converter valve based on the principle of electric adsorption is proposed. An electro-
adsorption scale suppression device is designed and connected to the simulated experimental platform of the cold water
system in the converter valve to verify the feasibility of the method , and further study the influence of the electrode plate
current density and inlet water velocity of the scale suppression device on the scale suppression effect. The results of
the study show that, after the simulated experimental platform is connected to the scale suppression device, the scaling
amount of a single equal pressure electrode is reduced from 0.5-0.7 mg to less than 0.1 mg in the same time compared
with no scale suppression device, which indicates that the electroadsorption scale suppression method can slow down
the scaling process of the equal pressure electrode of the converter valve. In addition, when the electrode plate current
density of the scale suppression device is 5-50 A/m’®, the scale suppression efficiency of the device increases and then
decreases with the increase of the electrode plate current density. When the inlet flow rate is 8-14 L/min, the scale
inhibition efficiency of the device decreases with the increase of water flow rate.
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Fig. 1 Diagram of installation location of electro-adsorption
scale inhibition device
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Fig. 2 Structure of scale inhibition device
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Fig. 3 Formation process of scale on anode electrode surface
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Fig. 4 Diagram of simulation experiment platform of water

cooling system inside valve
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Table 1 Initial water quality parameters
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Fig. 5 Scale morphology comparison of equalizing electrode
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Fig. 6 Scaling morphology of anode plate electrode in the
electro-adsorption scale suppression device
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Table 2 Mass changes of equalizing electrode and plate electrode of scale inhibition device
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Table 3 Initial water quality

9 7 i A LR mET Bk
TR C (mg'Lil) (;LS'(:mil) pH (mg'Lil) L
24.6 3.1 7.87 9.14 2.51 12

NI AR AR T 455 2 924345 1 HL B4 4 034
b o BSR4 BRI

(a)5 A/m?

(b)30 A/m?
7 ARBRRZEETIMEEEMARERERERSR

Fig. 7 Scaling morphology of anode electrode in the scale

inhibition device at different current densities
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Table 4 Relationship between anode electrode
fouling and current density

IR R fiimg  RRR R me g
5 38 632.15 38 639.30 7.15
10 38 632.00 38 640.53 8.53
15 38 649.41 38 662.58 13.17
20 38 651.02 38 675.31 24.29
25 38 631.51 38 655.10 23.59
30 38 632.92 38 656.00 23.08
40 38 655.53 38 677.86 22.33
50 38 631.60 38 653.13 21.53
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Fig. 8 Scaling morphology of anode electrode in the scale
inhibition device at different water flow rates
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Table 6  Relationship between anode electrode fouling and flow rate

WaE/(Lomin™) BT R /mg  WBEFE/mg WiE/mg
8 38 643.12 38 691.08 47.96
9 38 654.11 38 701.27 47.16
10 38 631.39 38 674.20 42.81
11 38 650.30 38 690.92 40.62
12 38 634.59 38 674.07 39.48
13 38 653.77 38 689.99 36.22
14 38 667.36 38 701.68 34.32
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