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Study and application of change law of foamed cement
slurry density for coalbed methane

WANG Chufeng'?, WANG Ruihe' , WANG Fangxiang' , WANG Chengwen'
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2. China United Coaled Methane Company Limited, Beijing 100011, China)

Abstract ; Foamed cement slurry has been used in well completion in coalbed methane development due to its low density, high
intensity and good anti-channeling ability. However, the density of the foamed cement slurry in borehole is instable and can be
greatly affected by the well depth. In this study, laboratory experiments were carried out with the two foamed slurries of differ-
ent densities (1. 10 g/cm’ and 1. 20 g/cm’) | in order to investigate the density variation of chemical and nitrogen-filled foamed
cement slurry at different pressures (i.e. well depths). The bubbles size in the cement stone was measured using the micro-
structure SEM diagrams. A cement displacement model using foamed cement slurry in coalbed methane wells was established in
consideration of the cement displacement process and rheological properties of the cement slurry at different depth and pressure.
The application of the model in 11 wells was conducted. The results show that the variation of the foamed cement slurry density
with temperature and pressure is in accordance with the Boltzmann function. The bubbles size in the cement stone reduces
sharply firstly with the increase of pressure and then its variation becomes smaller at high pressures. The qualification rate of
the cementing process based on the model developed in this study can be 100% and the merit factor is more than 96% .
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Table 1 System compositions of novel foamed cement slurry
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- LTPN/ % SC-1/% CM-D/% CM-L/% FC-A/% % (g-em™)
1 G % 1.80 1.2 0.35 L3 2.5 50 1.10
2 G % 1. 60 1.1 0.30 1.3 2.0 50 1.20
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Fig.1 Influence of temperature on density

of foamed cement slurry
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Fig.2 Influence of pressure on density

of foamed cement slurry
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Table 2 Change of foamed cement slurry with density

HANGUK VI I/ (g « em™)

R/ &1/

°C MPa IR % WG %5
1. 10 1.20
20 W 1. 100 1. 200
23 2 1.385 1. 440
27 5 1. 448 1. 489
30 8 1.476 1.494
35 10 1. 480 1. 499
40 12 1.482 1. 502
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Table 3 Comparison of change rules of density

of foamed cement slurry

HoOE HPRAR TP EIL/ (g » om™)

B/ i/ PIGRHE 1. 10 VIR 1. 20

T OMPa g PERREEME SSONGE BEISTRER
20 W 1. 100 1. 100 1.200 1.200
23 2 1.382 1.798 1. 438 1. 805

27 1.448 1. 830 1. 488 1. 831
30 8 1.471 1. 841 1. 496 1. 841
35 10 1. 479 1.842 1.501 1. 845
40 12 1.481 1. 845 1.502 1. 850
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Fig.3 SEM of foamed cement matrix (1.20 g/cm’) at difference curing conditions
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Fig.4 Change of density of foamed
cement slurry with well depth
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Table 5 Cement construction parameters of TS53-1D
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Fig.5 Change of liquid column pressure in coal reservoir
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