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ABSTRACT

In the present work, a basic study on the in—situ biogenic methane generation from low grade
coal bed was conducted. Lignite from Indonesia was used as a sample feedstock. A series of
BMP (Biochemical Methane Potential) tests were carried out under the different experimental
conditions. Although nutrients and anaerobic digester sludge were added to the coal, the produced
amount of methane was limited. Both temperature control and particle size reduction showed little
effect on the increase of methane potential. When rice straw was added to lignite as an external
carbon source, methane yield of 94.4~110.4 mL/g VS was obtained after 60 days of BMP test.
The calorific value of lignite after BMP test decreased (4.5~12.1 %) as increasing the content of
rice straw (12.5~50 wt % of lignite), implying that anaerobic digestion of rice straw led to
partial degradation of lignite. Therefore, rice straw could be used as an external carbon source

for the start—up of in—situ biogas generation from low grade coal bed.
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[Table 1] Physicochemical Characteristics of Sample

item lignite (%) rice straw (%)
water (%) 31.33 5.69
3 component ash (%) 10.08 9.60
volatile (%) 58.59 84.71
C (%) 58.24 40.59
H (%) 4.07 5.92
Element analysis 5
(volatile weight base) O (%) 35.00 49.71
N (%) 1.13 1.13
S (%) 1.56 2.65
Higher heat value keallkg 4925 3801
(wet base)
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[Table 2] Change of Volatile Fatty Acids Concentration
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_ acetic acid concentration (mg/L) propionic acid concentration (mg/L)
time . e ; -
(day) blank size of lignite (mm) size of lignite (mm)

2~5 0.5~2 0.075~0.15 2~5 0.5~2 0.075~0.15

4 8.56 18.51 0 24.60 8.93 0 0

8 0 17.67 28.74 48.69 15.32 10.80 0

12 0 0 0 42.93 0 0

16 0 0 0 34.20 0 0

20 0 0 0 30.19 0 0

24 0 0 0 31.22 13.31 0 0

28 0 0 0 21.47 0 0 0

32 0 0 0 0 0 0

36 0 0 0 0 0 0

40 0 0 0 7.51 0 0
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[Table 3] Biogas Generation and Concentration Incubated at 23 C

, time size of coal (mm)
item blank
(day) 2~5 0.5~2 0.075~0.15
, 2 1.8 8.2 8.9 2.1
gas generation 23 - 1.2 0.1 0.1
(mL)
32 - - - -
2 0.9 1.5 1.5 0.5
CHy (%) 23 0.5 1.2 1.2 0.8
32 0.4 0.4 0.5 -
2 1.0 7.3 7.1 2.3
CO2 (%) 23 2.9 2.1 2.1 2.5
32 3.8 2.2 3.1 2.3
o]% ThA] 90Ut AR ¢k Mgtk 6 g& Zrorsle] MR Yeast extract® £%(0.1g) @
ARE Slo] BUAT Hige R0l FrH B S 22 @A ulaskick 30 ColMe] A
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[Table 4] pH and COD Concentration of Bioassay Medium after 90 Day

: size of coal (mm)
item blank paper
2=15) 0.5~2 0.075~0.15

pH 7.2 6.3 6.4 6.8 6.2
CcoD 181.4 194.3 210.0 267.1 396.4
(mg/L)

COD increass rate - 7.1 % 15.8 % 47.2 % 118.5 %
compared with blank
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[Table 5] Biogas Generation and Concentration Incubated at 30 C

size of coal (mm)
: time 0.075~0.15
ftem (day) | Plank 2~5 0.5~2 | 0.075~0.15 | (yeast extract
addition)
15 2.7 0.7 0.2 1.3 8.8
gas 30 0.0 0.0 0.0 0.0 0.0
generation 45 0.0 0.0 0.0 0.0 0.0
(mL) 60 0.0 0.0 0.0 0.0 0.0
75 0.0 0.0 0.0 0.0 0.0
15 2.6 1.2 1.2 1.0 4.3
30 1.2 1.1 1.3 1.2 1.4
CH4 (%) 45 1.3 1.1 1.1 1.5 1.1
60 1.0 1.6 2.3 3.8 1.5
75 1.0 1.1 1.0 1.4 1.3
15 2.0 2.7 3.1 2.3 4.3
30 2.1 2.2 3.7 2.1 2.6
CO2 (%) 45 3.8 1.8 1.8 1.9 2.2
60 3.5 4.7 8.0 8.0 4.1
75 2.9 3.3 2.0 3.8 5.2
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[Fig. 1] Cumulative biogas generation with different rice straw

addition
100
® RSO
o RS1.5
__ 80+ . v RsS3
= A Rs6e
= oy
T 60 vo v, v A
b= v v A a
@ [o AT AN o
2 AOOvoo v v y(A) AXOva PN
8 ovcgjg,a 0'9:) 2’0 VN o wa a
o 40 . v o AV I N A =
= L Rl SN N £~y 200 &y A& AD v
= A a . N
D oA v A
= 03 hd AN
20 {w A A o) v o v
N
a
AAoto
-
(o] T T T T T T
o 10 20 30 40 50 60

[Fig. 21 Change of methane concentration over time

600

500

400

300

100

Cumulative methane produced (mL)

0

T T T
RSO RS1.5 RS3 RS6

[Fig. 3] Cumulative methane generation

J.of KORRA, Vol. 23, No. 4, 2015



18 &0 XY s £4%

T 37t BMP &3 B2 = HiLA
EEINVE]
e E
83?1 ofafele] Sxe Hli’ﬂ‘ﬂﬁh o}
pHi= [Table 6] 2ol Hzle] H7leo
u—o]-x]‘— 7:1‘6L_ Eo]_]—_r gl_cl
PH WIS HojFo] ujooyo] gk
Aoz mald, wael Aol Hose
B §7UE el Z71ste] piIzk ol
o8 4w}
ojzjele] COD st Rl Hrlgo] was
= COD7} tzobdA] ekl9] f7l4te] 3] pH7t

\i

N

o]

o

2

(@)

O

)

z

{1
B
1 o

fo
0{)1' ofN i

)

O

L

i

W, o AL oXx ﬂlO
ox o

ﬁm

o= wolty BMP
oz AAdE COD s+

oH ge *aw et <l ol
HA g3jE &

571/4&°] COD ==

ag 5

H o
Ha 1l g

Fo7 FABHH 176 ~267 mg/Lo|dth

A 4Nz Az %

= 3 e

i

A3t Axk= [Table 617 [Fig. 4l2} 2tk

P

[Table 6] Characteristics of Medium and Lignite After 60 Day Incubation
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medium . COD (mg/L) . 981.1 1298.1 1509.4 2581.1
COD increase per g of rice _ 2113 1761 266.7

straw (mg/L)

higher heat value 5609.5 | 5357.2 | 5246.4 | 4931.9
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[Fig. 4] Higher heat value change of lignite with different rice straw

mass after BMP test.
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