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ABSTRACT: In a column experiment with low rank coal, rice straw was additionally supplied to induce
methane gas generation by microorganisms in the state of supplying microorganisms and nutrients, and
long—term biogas production characteristics were observed, When the weight ratio of the rice straw to
coal was 0,04 or less, there was no significant gas generation, At 0,08, the biogas was generated for about
90 days. However, the methane gas generation was only 5% compared with the vial test result at optimum
condition, Therefore, in order to produce biogas in the coal deposit in situ, a reactor that operates at
COD concentration of 2000 mg/L or more at a ratio of 1:3 or more of rice straw to coal should be installed
on the ground or under the ground, Liquid from the column filled with coal and rice straw and a liquid
from vial containing rice straw were analyzed by microbial community analysis using pyrosequencing method,
and compared the dominant microbial species among the two samples, In terms of the uniformity and diversity
of the bacteria, the coal—filled column showed various species distribution, which has shown to be a

disadvantageous microbial distribution to methane production,
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Table 1. Physico-chemical properties of lignite and rice straw

Parameter Lignite Rice straw
Moisture content (as received) 31.33 % 8.37T %
Ash (as received) 4.20 % 10.91 %
Volatile matter (as received) 27.29 % 64.79 %
Fixed carbon (as received) 37.18 % 15.93 %
Carbon (dry) 58.24 % 37.17 %
Hydrogen (dry) 4.07 % 5.92 %
Oxygen (dry) 35.00 % 49.71 %
Nitrogen (dry) 1.13 % 1.13 %
Sulfur (dry) 1.56 % 2.65 %
Calorific value [kcal/kg] (as received) 4925 3801
TrESlom(F £ 1.2 1), AEFH= 2o r A AAE o] &3t FHAE ol&dto] Wi 7k WAy
Asdto] AlA] Wdo] 249 Hul 2.4 LYt A FS 24511, 7149 === Gas Chromatography
B2 A4y HAEH YL AR BEEHE o (GC—6890N, Agilent technologies, USA) @A &=
ASAL, o] AU derRdel EekE 480 E PRV wAsidrh AW FR AReIA Ag
2w gk 2 AFEEZE 1IALE ¢ 600 mLE < A% 4 £9] AF4E wiEAlA pHL}F COD
%$HA] 7 tH(Table 2, Fig. 2). 2 ZAstAt,
At SAT AddolA] ARt 7ias ] Al
Table 2. Condition of column experiments
ltem Column 1 Column 2
Total volume 4.8 L 4.8 L
Coal filled volume 2.4 L 2.4 L
Coal filled Nutrient solution 1.2 L 1.2 L
Oal e Sludge as inoculum 240 mL 240 mL
cotumn Coal 15 kg 15 kg
NaHCOs 144 g 288 g
Rice straw 120 g -
Volume - 2.4 L
. Nutrient solution - 1L
Rice straw -
filled column Rice straw — 60 g
Sludge as inoculum - 360 mL
Yeast extract — 15 g

Fig. 1. Column experimental apparatus.
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Fig. 2. Biogas generation in a coal-filled column containing rice straw

Table 2. Analysis of leachate concentration of

coal-filled column

Column 2
Column
Parameter 1 Coal filled Rice straw
column filled column
pH 6.6 6.5 5.8
COD
669 872 1455
(mg/L)
ol BajE grl4te] AAE Bl 7|elsks

i

1>

Bacteria®] Operational

taxonomic

24 2He o3t
& (Lignite Column)}t
23t A& (Rice Straw)
o] Folg ua

units

(OTUs)9] 7%, Lignite Column®| Rice Straw©]
H|gto] thas =& 25 Erth E3F Shannon,
Simpson index Ai}o] W= Lignite Column2]
H|ABE FYU%E (evenness)?t ThOFA(diversity)O©|
L5 Rice Strawo] vlste] S7HE ASRE UERE
o, ol Rice Strawe] A% wek A4 e o
A FUS LR w, e S 49w

o) by Brtel upe
Y33t Ak Fig. 30 Ly et

=
s e
2 phylum—class—order—family

vAE 24
—genus level oA =5 H2 BA519=1| Unknown
o H]5o] Zth 0.92%0]1A nl¥= o3 g/l
fashtin weE,

459 B4 Ayl Lignite Column2]

749 Bacteroidetes’} 34.8%, Tenericutes’} 28.2
%, Actinobacteria’} 14.8 %= JEFH YA, Rice

[,
i
rr

=

Phylum

Table 3. Comparison of diversity of microbial communities

Group Sample Name OTUs Chaot Shannon Simpson Goods Coverage

Bacteria Lignite column 71 92 3.8391 0.8724 0.9904
Rice Straw 63 71 2.3722 0.5414 0.9956

Archaca Lignite column 34 34 3.1305 0.8337 0,9998
Rice Straw 15 15 2.2966 0.6925 0.9997
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