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F 1. REMZBENIWSHFMITERDIH
Table 1. Proximate and ultimate analysis of raw coal and residual coal
Coal Proximate analysis (ad*/%) Ultimate analysis (daf*/%)
Moisture  Ash Volatiles Fixed carbon Cc o] H N S
Raw 3.92 28.27 52.93 33.76 67.15 24.29 5.27 1.09 1.58
Residual 3.87 27.23 51.86 33.43 63.13 25.21 5.02 0.92 0.84

* ad is short for air dried basis, and daf is short for dry ash free basis.
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Figure 2. FT-IR spectra of raw coal and residual coal.
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4. SRBALERIEELKA SEM B A
Figure 4. SEM of the coal sample treated before and after with SRB. A: raw coal; B: SRB treatment for 7 days; C:
SRB treatment for 15 days; D: SEM of the ZTS1 under 20000 times.

F2. FREMZRENLILEMALILRER
Table 2. Specific pore volume and specific pore surface area of raw and residual coal

Element Name Raw coal Residual coal
Pore surface area Adsorption specific surface area (m?/g) 0.295 m%/g 0.694 m?/g
Desorption specific surface area (m%g) 0.453 m*/g 1.179 m%g
Specific pore volume Adsorption pore volume (cm®/g) 0.002 cm®/g 0.004 cm®/g
Desorption pore volume (cm®/g) 0.002 cm®/g 0.005 cm®/g
Bore diameter Adsorption average pore size (nm) 18.995 nm 13.725 nm
Average desorption aperture (nm) 12.884 nm 8.511 nm
(A) (B)
20 r
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Figure 5. N; adsorption — desorption isotherms. A: raw coal; B: residual coal.
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Anaerobic degradation of Zhaotong lignite by sulfate reducing
bacterium Desulfotomaculum reducens ZTS1

Wei Liut, Xiaoyu Li, Huan He'", Zihao Chen®, Fan Chen®, Jiangze Wang?, Jian Liu?,
Linyong Chen?, Zaixing Huang'

! Key Laboratory of Coal Processing and Clean Utilization of Ministry of Education, School of Chemical Engineering, China
University of Mining and Technology, Xuzhou 221116, Jiangsu Province, China
2 State Key Laboratory of Coal and Coal-bed Methane Stimultaneous Extraction, Jincheng 048000, Shanxi Province, China

Abstract: [Objective] A SRB strain Desulfotomaculum reducens ZTS1 isolated from enrichment from coal mine
water was used to anaerobically degrade Yunnan Zhaotong lignite, and the physicochemical properties of which
before and after degradation with SRB strain were analyzed. [Methods] Mineral components, organic functional
groups, surface morphology, pore structure changes of lignite minerals before and after anaerobic degradation with
SRB were studied by proximate and ultimate analysis, X-ray diffraction, Fourier transform infared spectromotry,
Scanning electron microscopy and low temperature liquid nitrogen adsorption method. [Results] After anaerobic
degradation by D. reducens ZTS1, the ash and volatiles of lignite decreased slightly, the contents of carbon,
nitrogen and sulfur decreased, while the content of oxygen increased. The sodium thiosulfate disappeared in the
residual coal. FT-IR results showed that the methyl and methylene groups on the long chain hydrocarbon of lignite
increased, while the free hydroxyl group decreased. With the increase of coal surface roughness, the pore size of
small pore and the specific surface area of pore size Increases. [Conclusion] D. reducens ZTS1 can anaerobically
degrade Zhaotong lignite, and change the physicochemical properties of the coal.

Keywords: biogenic coal bed methane, sulfate reducing bacteria, lignite, anaerobic degradation, pores
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