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Experimental study on the simulated biological methane
production process with lean coal

SU Xian-bo' ,WU Yu>? ,XIA Da-ping' ,CHEN Xin'

(1. School of Energy Science and Engineering , Henan Polytechnic University , Jiaozuo 454000, China;2. College of Resources and Environment, Henan Poly-
technic University , Jiaozuo 454000 , China;3. PetroChina Ningxia Petrochemical Company , Yinchuan 750026 ,China)

Abstract; A simulation experiment of the bio-methane generation process was performed under laboratory conditions,
researching and analyzing the different stages of the product. The data from the experiment were investigated through
FTIR and XRD analysis, gas chromatography analysis and XRD analysis. Results show that; (1) During the simulation
process , Lamellar diameter (L, ) ,Lamellar stack height (L) ,Lamellar spacing (d,, ) ,and Aromatic layer (N,) have
all been reduced ; hydrogen bonding is gradually weakened ,while the content of oxygen functional groups show varying
degrees of reduction; (2) In the reaction process,there is the production of three kinds of organic matters, which are
eradually consumed as the reaction proceeds; (3) The pH value of the reaction solution has decreased at early time,
then increased to 8. 4 and eventually remained at this value until the end of the reaction. From this experiment it can
be concluded that the CO, reduction is the main method of bio-methane generation,and the acid fermentation contrib-
utes minutely to bio-methane generation in the early period.

Key words:lean coal ; bio-methane ;microbial degradation ;reduction of carbon dioxide
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Table 1 Packing of experiment samples

FRAE IR G 1\’1)’%['@“ &‘Wlﬁ
FIK/mL Wi /mL fa/d
15 20 200 20 12
25 20 200 20 15
35 20 200 20 18
45 20 200 20 21
5% 20 200 20 32
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Fig. 1 Infrared spectrum of different coal samples
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Table 2 Absorption intensity of each hydroxide

radical in IR

i - RH-F2 - FHE-N
ZFR A Ereeg ik Sk R

SRR 5.265 5 6.803 1 14.022 0 4.791 2
15 5.820 1 24.141 7 0.048 4 1.110 7
2 5.758 1 17.903 4 1.408 8 0. 896 2
35 4.566 6 11.078 2 1.684 5 0.546 3
45 2. 600 4 5.8816 9.136 3 6.954 3
5 2.765 8 8.143 9 9.025 2 7.013 2
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Fig.2 The X-Ray diffraction spectral of different samples
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Table 3 The X-ray diffraction analysis date of samples

*i lﬁ‘l g)ﬂé% d()UZ La L«-, Nr
J g 3.477 0. 844 0.371 1.107
1 3.488 0. 841 0.375 1.107
2 3.487 0. 697 0.356 1.102
3 3.488 0. 692 0.336 1. 096
4 3.487 0. 626 0.362 1.104
5 3. 486 0. 541 0.307 1.088
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Fig. 3 The liquid product contents in different stages
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