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Abstract; Fouling in geothermal systems reduces the efficient exploitation of geothermal fluids. In this
paper, a scaled geothermal well in Bono, Hebei is selected. The type of scaling is analyzed while the
scale inhibitor filling device is developed and designed and the scale inhibitor filling test is carried out in
the field under various working conditions, with which the scale inhibition rate is calculated and evalua-
ted. The results showed that the scale components of the geothermal well were aragonite and calcite,
and that the scale inhibition rates of the four selected scale inhibitors were all above 80% , among which
the best one scale inhibitor reached 94. 49% at a spiking concentration of 35. 95 mg/L.. The scale inhi-
bition effect in one heating season shows that the chemical scale inhibitor can effectively solve the calci-
um carbonate scaling in wellbore and surface equipment.
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Fig. 1 Structural location map of Jizhong depression and Raoyang depression'"’
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Fig. 2 Schematic diagram of well casing structure
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Fig. 3 Geothermal heating system diagram
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Fig. 4 Scaling situation
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Tab.1 Ion concentration of geothermal water

AR K* Na* Ca® Mg** cl- S0,> HCO," CO,>
W/ (mg - L") 149. 30 1 691. 00 88. 56 20. 08 2 387.00 104. 90 838.20 0. 00
K2 XETESEENL—RKE
Tab. 2 List of regional element content percentages

JLE C (0) Mg Ca Sc Fe Sr
LI Wi/ % 8.75 45.18 1.55 41.95 0.39 1.69 0.49
W1 145355 Wi/ % 10. 82 48.09 1.75 37.90 — 0.37 0.90
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Fig. 6 Morphology of secondary electronic sample of pipeline scaling sample
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Fig. 7 Morphology of secondary electronic sample of valve scaling sample
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Fig. 8 Schematic diagram of scale inhibitor filling device
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Tab. 3 List of scale inhibition effect of different scale inhibitors under different working conditions

1126 1131 4 200 7C WT-1100
REL35 71 e J32 BH3f % RELIJ 751 v 2 FHIG % RELIJ 751 v 2 BRI BHSIREE pHIER
/(mg - L") /% /(mg - L") /% /(mg - L") /% /(mg -+ L") /%
11.30 66. 50 15. 81 69.61 19.23 75. 66 19. 28 71.97
21.74 71.25 25.61 89. 37 29.72 79. 47 28.25 75.91
30. 43 80. 37 35.95 94. 49 38.74 80. 24 38.56 80. 41
— — — — 48.82 85.04 — —
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Fig. 9 Graph of scale inhibition rate of different scale inhibitors
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Fig. 11 Variation curve of calcium ion concentration in sampling port of different scale inhibitors
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Tab. 4 Comparison of field test and laboratory test data

Ca™/(mg - L")

AR SR EAI TR EWIA PR %
11-BY1 JF/K 20201216055001 77.05 75.43 -2.10
1-3 20210315010003 93.27 89.22 -4.34

1-5 20210315010005 97.32 97.31 -0.01

2-1 20210315010011 48. 66 49. 06 0. 81

2-4 20210315010014 83.13 80. 80 -2.80

2-5 20210315010015 85.16 85.61 0.53

2-6 20210315010016 89. 21 86. 33 -3.23

2-7 20210315010017 93.27 88. 66 -4.95
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2) BR e B B IR EE I R S8, A TR BELI 7R 7R
RFPTHF A B AEAE LR Ca> WEAE3 h 5
ALK EIRR e , DRt A A BELG 700 A 00T 5
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[

3) A EME T BHYG 2 &, 37 I K
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35.95 mg/L B BHIFRINF] 94. 49% , — A REZE
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