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Table 1. Distribution ratios of different mineral groups
Test Montmorillonite/(g/L) Kaolin/(g/L) Silica sand/(g/L)
1 0.00 0.75 0

2 0.25 1.25 0

3 1.70 5.10 0

4 3.50 7.00 0

5 3.80 7.60 1.9
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Table 2. XRF analysis results of coal samples of different density grades

Density levels<1.3 Original coal Density levels>1.8
Element Content/% Element Content/% Element Content/%

Sio, 2.6600 Sio, 21.0800 Sio, 37.9700
Fe,O, 0.4135 Fe,O, 1.5290 Fe,0, 3.0210
Ca0 0.3540 Ca0 0.8020 Ca0 1.5500
Tio, 0.2930 Tio, 0.5240 TiO, 0.6680
Na,O 0.0790 Na,O 0.3050 Na,O 0.2200
MgO 0.0730 MgO 0.1790 MgO 0.3160
K,0 0.0293 K,0 0.1650 K,0 0.2910
S 0.3640 S 0.2600 S 0.1370

CO, 93.7000 CO, 60.7000 CO, 31.5000
P 0.0150 P 0.0270 P 0.0190
Br 0.0876 Br 0.0122 Br 0.3097
Ba 0.0240 Ba 0.0280 Ba 0.0270
\% 0.0121 \Y; \Y 0.0120
cl 0.0615 cl 0.0310 cl 0.0310

Al,O, 14.4000 Al,O, 23.9500
Zr 0.0112
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Figure 2. Phase composition of coals. A: original coal; B: density grade is <1.3 g/cm® C: density grade is
>1.8 g/cm®.
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Figure 3. Biological methane production from coal
samples of different densities.
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*3. BHEIWVALSRERSESENHEXEDN
Table 3. Correlation analysis between coal sample
industry analysis index and gas production

Ash content Fixed carbon content Volatiles content
Pearson —0.842" 0.806 -0.712
Sig 0.035 0.053 0.113

*: at the level of 0.05 (Sig), the correlation was significant; **:
at the level of 0.01 (Sig), the correlation was significant.

A XRF W A [ 25 B 4 R o R &
R, 1 SPSS ¥ H b I K TEHLIT R 5
PR SRS AT, AR ANER 4 TR, AR 4
il AFH, S, Fe. Ca. Mg MUFh & &S
PR R EMDG, BIIX 4 FhOT R SR R
— MR EZm, H SRS ®ESTREIEMNLX,
1M Fe. Ca, Mg =MITR & i 5 A AL
KFR. diH XRD k5, Fe. Ca. Mg —#
JCRAEMCAL 53 FIRE I 22860 AKALRERRES | A4k
EEREE =AY, H AR X =R P o A A
Wy SAEAEMEIVE N o 40T, XTI Py x4
AR MR HGE AN 2 ARSI T
BB 406t A= 9 PR o 1) 7 A A i A R o1 217220
B AW 5T 45 SR R W bR o3 5 46 W W Be i 7 1
ARG, AT RE St K 7E T e /N B2 0 S 3 R AR A
5 BB O3 AN [6) i o3 2 5 A, DL 22 TR
R4 MOPMEBENTESTSEMEXENT

Table 4. Correlation analysis of main inorganic
elements in ash and gas production

Element Sig Pearson
Si 0.093 -0.989
S 0.047" 0.997
Al 0.151 -0.972
Fe 0.024" -0.999
Ca 0.014" -1.000
Ti 0.162 -0.968
Mg 0.031" -0.999

*: at the level of 0.05 (Sig), the correlation was significant; **:
at the level of 0.01 (Sig), the correlation was significant.
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Effect of ash and inorganic minerals in Dalita long-flame coal
on biogas production
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Abstract: [Objective] This study focuses on investigating the effects of ash content and minerals in long-flame
coal from Daliuta with different density biogas production by simulated gas production experiments with enriched
cultures of anaerobic bacteria and archaea. [Methods] Daliuta long-flame coal was separated into different
fractions by density with small floating sedimentation. The physiochemical properties of the coal fractions,
including proximate analysis, XRD, and XRF were analyzed. These coal fractions were used to conduct biogas
production experiments. The methane yield was used as an indicator to evaluate the effect of ash content on gas
production in different coal fractions. The effect of minerals in coal was also investigated by amendments of
commercial-grade minerals. [Results] It appears that the effects of ash content in coal on gas production is
significant (P=0.035). i.e., ash content is negatively correlated to the methane yield. Moreover, minerals such as
kaolin, siderite, and ferrous magnesium oxide in the ash could suppress gas production. Experiments with different
mineral ratios confirmed that gas production was prominent with low content of clay minerals and restricted with
high content of clay minerals. [Conclusion] The ash content of coals of different density generally has a significant
effect on biogas production. The methane yield was low for high-ash coal and high for low-ash coal.

Keywords: biogenic coal bed methane, low rank coal, ash, inorganic minerals, methane
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