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Abstract: Geothermal energy is a kind of clean, environmentally friendly and sustainable energy. With the proposal of

“dual carbon” goals , geothermal energy is becoming an important force to achieve the goal of net-zero emissions. With

the continuous development of geothermal resources, the number of high-temperature and high-pressure deep geothermal

well

s is increasing, and the domestic geothermal wells have reached a new depth of 5000 meters. High-temperature and

high-pressure environment is easy to cause the strength decline of cementing materials, admixture failure and excessive

water loss, so the performance of high-temperature cementing materials is increasingly required. Therefore, a new

high-temperature cementing material with excellent slurry stability, controllable thickening time, high stone strength and

envi

test

ronmental protection is needed. Through analyzing the mechanism of cementing material components, orthogonal

and range analysis, a kind of high-temperature (120°C) resistant cementing material suitable for medium and deep

geothermal wells is developed. The test results show that, the properties of cementing material such as density, water

extraction rate, stone rate, thickening time, water loss, channeling resistance, stone compressive strength and flexural

strength meet the requirements of cementing engineering in middle and deep geothermal wells.
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TE = (1) K (65t S 7K U8+ e by 4 Bl o2 5t 6 A9 7T 4 B ORI B
4 0.5) 3 5 WL BEFR] (XD ) FIRE AL 5T 257 54 o K98 T 5
I oo (2) Z R BER X 5 b iy B HE oA 101,

222 IEZIAE LR
AR A A5 P ZR B0 A ) K b 7 I 45 2R v AR Ak
] B0 58 B2 AT 7K 0 2 7K a8 52 0 K4 KR
GEit 550k A U S R R AT M 22
SR BT, BE TR E PR B9 F U o IE AR A5 R I
2,05 A PR R AR A B 22 23 B 4R L3R 3~6.
Iy M 3, 4 A P Z X TR A s TR i A A 22 A

F2 EXKBER
Table 2 Orthogonal test results

KPS A MEEB) X+MeC) s (D) FAEE/min 1 dy0ERE/MPa Hrk#/%  RKE/mL
1 1(20%)  1(2%) 1(1.2) 1(0.5) 83.52 21.74 0.63 66.20
2 1 2(3%) 2(1.4) 2(0.6) 140.68 20.69 0.47 43.23
3 1 3(4%) 3(1.6) 3(0.7) 257.81 20.70 0.23 30.43
4 2(30%) 1 2 3 144.07 22.81 0.73 64.00
5 2 2 3 1 244.55 23.66 0.43 40.70
6 2 3 1 2 84.66 23.44 0.13 31.90
7 3(40%) 1 3 2 286.49 24.79 0.70 62.13
8 3 2 1 3 83.35 24.40 0.27 47.60
9 3 3 2 1 124.39 2451 0.03 31.57
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component on thickening time
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Table 6 Range analysis of the effect of each

component on water loss
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K, 8.13 8.58 4.19 7.60 K, 139.86  192.33  132.9 145.7
K, 7.95 7.85 6.94 .64 K, 136.60  131.53  139.7 138.8
K, 8.22 7.87 13.17 8.06 K, 141.3 93.90  146.7 133.26
ky 2.710  2.860 1.397 2.533 ky 46.620  64.11 44.3 48.567
k, 2.650  2.617 2.313 2.880 k, 45.533  43.84 46.567 46.267
k, 2.740  2.623 4.390 2.687 k, 47.100  31.30 48.9 44.42
e 2% 0.27 0.73 8.98 1.04 e 2 4.7 98.43 13.8 12.44
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Table 4 Range analysis of the effect of each component

on the compressive strength after 1 day of curing
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under different temperature environment
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Fig.4 Curve of compressive strength of cement

stone with time
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Table 7 The compressive strength varies with
the curing time
Ryt /d 1 3 7 14 21 28 35 42
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Table 8 The average rate of change in
compressive strength
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Fig.5 3 day bending strength test curve of

cement stone body
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Fig.6 Electron microscope microstructure of

cement stones at different curing ages
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