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Experimental method for optimizing the molding conditions of hot-pressed briquette
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ment and Safety Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China; 3. College of Safety and Emergency Management En-
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Technology and Management, North China Institute of Science and Technology, Langfang 065201, China)

Abstract: In response to the problems of low strength and high permeability of coal materials in the current physical simu-
lation test of coal mine gas dynamics, a set of experimental research methods for optimizing the molding conditions of hot-
pressed briquette. Firstly, a hot-pressed briquette test system was independently established and the advantages and future
improvement directions of the test system were summarized. At the same time, based on the Horsfield dense stacking the-

ory, the optimal preparation plan for coal briquette materials was formulated. Finally, a molding condition optimization
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method was developed that combines the Markov distance measurement method and the golden section method. To verify
the effectiveness of the experimental method, the secondary carbonization experiments of briquette were conducted under
different molding pressure conditions by controlling the molding temperature to 311.8 °C, heating rate to 5 °C/min, and
holding time to 5.3 h. The response characteristics of the microstructure, physical and mechanical properties, and permeab-
ility characteristics of the hot-pressed briquette under different molding pressure conditions were studied. The results show
that with the increase of molding pressure, the total porosity gradually decreases, and the uniaxial compressive strength
shows a trend of first increasing and then decreasing. The main forms of failure are block spalling and longitudinal frac-
ture. The initial permeability shows a trend of first decreasing and then increasing, while the minimum permeability shows
a trend of first decreasing, then increasing and then decreasing. Using the specific values of each molding condition as the
test points, and the key parameters of hot-pressed coal and raw coal as the evaluation parameters, a sample matrix was
constructed to calculate the Mahalanobis distance between hot-pressed briquette and raw coal under each molding condi-
tion, and then optimize the experimental interval using the golden section method. The optimized final molding pressure is
80 MPa. Under these molding conditions, the density, uniaxial compressive strength, and initial permeability of the hot-
pressed briquette produced are 1.137 g/cm’, 12.21 MPa, and 1.32 x 10™"° m’, respectively. They are highly similar to the
1.132 g/em’, 12.83 MPa, and 1.08 x 10™"> m? of the raw coal, achieving the goal of improving the strength of the briquette

and reducing the permeability of the briquette.
Key words: coal mine gas; hot-pressed briquette; uniaxial compressive strength; permeability
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Fig.1 True diagram hot pressed coal forming device
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Table 1 Main technical parameters of system
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Table 3 Packing characteristics of Hexagonal reducing balls
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Table 5 Porosity component content and proportion of hot pressed coal different forming pressures

LB S /% fLdilt/%
AHUTE J1/MPa

AL il KAL SRHL AL L KAL
30 16.04 10.05 531 31.40 51.08 32.01 16.91
50 14.96 9.33 6.86 31.14 48.04 29.96 22.03
60 16.25 8.99 6.44 31.70 51.26 28.36 20.32
70 15.86 8.82 5.67 30.35 52.26 29.06 18.68
80 16.22 7.89 5.43 29.55 54.89 26.70 18.38
90 15.89 7.66 497 28.52 55.72 26.86 17.43
100 16.72 7.20 4.60 28.51 58.65 25.25 16.13
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Fig.7 Porosity component of hot pressed coal under different
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Table 6 Proximate analysis and basic parameters of hot pressed coal under different forming pressures

UL F1/MPa K5¥1% KA1% R ES1% EE B % PR I% (g - om )
30 5.94 8.84 28.07 57.15 1291 1.101
50 5.89 8.89 28.05 57.16 13.68 1.127
60 5.84 8.98 28.02 57.15 14.76 1131
70 572 9.04 28.85 56.39 15.84 1.137
80 5.71 9.07 28.81 56.41 15.85 1.137
90 5.70 9.05 28.80 56.45 15.88 1.137
100 5.70 9.06 28.78 56.45 15.93 1.136
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Fig.8 Uniaxial compression deformation characteristic curves of hot pressed coal under different forming pressures
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Table 7 Hot pressed coal basic mechanical parameters

under different forming pressures

WA S /MPa SRR /MPa SMERTRE/GPa TAMALL
30 751 0.386 0.472

50 9.85 0.633 0301

60 11.27 0.472 0316

70 12.15 0.491 0357

80 12.21 0.578 0.296

90 12.16 0.674 0.284

100 12.14 0.489 0.360
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Fig.10 Variation curves of permeability-axial strain-principal stress difference of hot pressed coal under different forming pressures
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Table 8 Secondary carbonization briquette permeability

parameters under different forming pressures

WAE/MPa FHABERN0 S m?  RNBIERN0 " m?
30 2.04 1.46
50 1.49 0.85
60 1.43 0.81
70 1.32 0.60
80 1.32 0.78
90 1.33 0.78
100 1.33 0.73
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Table 9 Evaluation parameters of hot pressed coal and raw

coal under different forming pressures
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