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Abstract: Coalbed methane (CBM) is developed through pump drainage and depressurization. The production and migration of pulverized
coal are important factors affecting the production characteristics of CBM wells. Due to the influence of coal heterogeneity, reservoir
stimulation, and drainage system, the characteristics of pulverized coal production and migration vary across different production stages of
CBM wells. Based on the collection and analysis of pulverized coal from CBM wells in the Panzhuang, Shouyang, and Shizhuang blocks of the
Qinshui Basin, the morphology, concentration, and composition characteristics of pulverized coal produced during drainage were revealed. To
investigate the influence of the shape factor of pulverized coal particles on the static settling final velocity, the characterization parameters of
the pulverized coal shape factor were introduced to modify the calculation model for static settling final velocity based on the particle size
distribution characteristics of pulverized coal produced from CBM wells. The modified model was then validated and analyzed through
laboratory experiments. Additionally, based on the results of laboratory simulation experiments of pulverized coal migration in wellbores, the
critical flow velocity for particle migration was determined, and the critical discharge rate for the migration of pulverized coal of different
particle sizes was analyzed and evaluated. The results showed that the main components of pulverized coal from CBM wells were clay

minerals, with an average mass fraction of 74.4%. The particle size of pulverized coal was concentrated in the range of 2~50 pm. The particle
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size of the pulverized coal first increased and then decreased in the CBM production stage. The calculated results were in good agreement with

the experimental results (R* = 0.99) by introducing the pulverized coal shape factor into the particle static settling final velocity model, thereby

improving the accuracy of critical migration velocity calculation of pulverized coal in the wellbore. Based on the production systems of CBM

wells in the Panhe and Shizhuang study areas and laboratory simulated wellbore pulverized coal migration experiments, the critical migration

velocities for pulverized coal particles of >180~250, >150~180, and 38~380 pum were 0.020 m/s, 0.010 m/s, and 0.035 m/s, respectively.

The corresponding minimum water production rates were 5.2 m*/d, 2.6 m*/d, and 8.5 m*/d, respectively. A daily water production of a single

well exceeding the minimum water production can reduce the risk of pulverized coal accumulation and pump sticking within the wellbore,

providing technical support for optimizing production systems and achieving continuous and stable production of CBM wells.

Keywords: coalbed methane; pulverized coal; settlement; model modification; migration experiment
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Fig. 1

Particle size characteristics of pulverized coal produced from coalbed methane wells in Shizhuang North, Panhe, Shizhuang South,

and Shouyang blocks of Qinshui Basin
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Table 1 Particle size distribution characteristics of
pulverized coal at different production stages of coalbed
methane wells in Shizhuang North, Panhe, Shizhuang

South, and Shouyang blocks of Qinshui Basin
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Fig. 2 Comparison of pulverized coal morphology in coal reservoirs and wellbores
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Table 2 Mass concentration characteristics of pulverized
coal produced from coalbed methane wells in Shizhuang
North, Panhe, Shizhuang South, and Shouyang blocks of
Qinshui Basin
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Fig. 3 Inorganic mineral mass fractions in pulverized coal
produced from coalbed methane wells in Shizhuang North, Panhe,

Shizhuang South, and Shouyang blocks of Qinshui Basin

HCE R0 B 2 R B R AT 5256, SO0 25 R 4N 5% 3
AN (YX=1,YX=2) B8 DU HLIT oy & 2 S
(PH-117H5.SYE-30X2) flF 5%t i S5 LA JC L™ 90
3, R A AR B R O ) 1 ik SR 2 T HER
VRN o TCHLE 40 58 25 ) 52 BIHER 19 52 i B ] il 4 iz
JIT LAHESR BB 553 LT L 0o 32

#x3 BEEMBSSHSEESHFRIIIEE
Table 3 Comparison of pulverized coal composition in
reservoirs and selected coalbed methane wells
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Fig. 4 Theoretical value and experimental result curves of static

settling final velocity of pulverized coal
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Table 4 Comparison between experimental results and
theoretical calculation values of pulverized coal particles
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experimental results after modification
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Table 5 Experimental scheme of dynamic settlement of
pulverized coal with mixed particle sizes
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