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Domestication of microbially enhanced coalbed methane microorganism

LIN Hai,SUI Meng-qi, WANG Han

(School of Civil and Environmental Engineering , University of Science and Technology Beijing , Bejjing 100083 , China)

Abstract; A methanogenic strain was obtained from anaerobic sludge. The strain was cultivated anaerobically with coal

as solo carbon resource. The methanogenesis regulation of coal consumed by the strain and the influence of convention-

al carbonaceous substrates on gas production were investigated. It is found that adaptive phase is decreased from 15

days of original strain to 6 days of acclimated strain. The gas production is greatly raised as well. A 28 days’ gas pro-

duction cycle can be divided into three phases,adaptive phase, gas-producing phase and stable phase. The total amount

of gas produced by 100 mL substrate is 182 mL which comprises 16% methane. Daily gas production increases at the

beginning and then decreases. During 15th day to 17th day, gas production reachs the peak amount of 20 mL/day. The

strain can also make use of sodium acetate and methanol to produce gas. However, sodium acetate has a better prompt-

ing effect on gas production of coal consumed by the strain.

Key words : coalbed methane ; methanogen ; increase production ; microorganism domestication
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ane ) YL, IR HoE SO DRAERUA: MRt S G o
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.1 ¥ &

HEFER A T R SRS AR B e, B A
BALVER . EREIARE, B WG b, A R
THAEY RS, WA AR BRI 5K AL
B IRAETH AL HER IR AR5 16
1.2 BEE5HE

EAER SR 5L . KH, PO, (0. 4 g/L) ,K,HPO,(0.4 g/
L),KCl(0.2 g/L),NaCl (2.0 g/L),NH,CI(1.0 g/
L) ,MgCl, (2.0 ¢/L) , BRI AW (1.0 ¢/L), LR
(2.0 g/L), T RFH (0.1% ) 1 mL/L, 44 RIEW
10 mL/L, i 0 R IE W 10 mL/L, K533 pH {H 14
TET.0,

Yk R 32 %E . KH, PO, (0. 4 g/L) ,K,HPO,(0.4 g/
L),KCI(0.2 g/L),NaCl(2.0 g/L),NH,CI(1.0 g/
L) ,MgCL (2.0 g/L) , ZFR#N (2.0 g/L) , BEREHZ AWK
1.0 g, /40.5~2.5 g, 7JR7(0.1% )1 mL/L, 4eE: %
P10 mL/L, TR IF R 10 mL/L, 3R 5 pH
HIHE 7.0,

i T & W W . MgSO, - 7H,0 (3.0 g/L),
NaCl(1.0 g/L) ,FeS0,(0.1 g/L) ,MnSO0,(0.5 g/L),
CaCl,(0.1 g/L),CuS0,(0.01 g/L) ,CoCL (0.1 g/L) ,
KAl (S0,), (0.01 g/L), NiCl, (0.1 g/L),
Na,MoO, (0.05 ¢g/L), ZnSO, (0.1 g/L), H,BO,
(0.05 g/L) /=M (1.5)",

A BRI AW E 2 me/L, R 2 me/L, 62
MR 10 meg/L, ¥ K 5 mg/L, i & 5 mg/L, JE
R (MHER )5 mg/L, 17 FRES 5 mg/L, X 4 7K H1 fig
5 mg/L, MR 5 mg/L, Bk R (454 %K B,)0. 1 mg/
L,

T TO R A RN A RS TR A5 F 0. 22 pum
(TR FL 0 S 0ok DB BR B, A 4 °C 1Y VKA A A
GlE

TG4 Na,S (1% ) Fl NaHCO, (5% ) 1R £ W 1 i
70 7E 50 mL AR TP EC ] 40 mL VW, AT
i Na,S 0.4 g, Jo7/K NaHCO, 2.0 g, i A4l Z <45
3k IKBRZS RS ~ 10 min J5, FIESSEACKRADN
721K 40 mL, filt 3 AR Sk 1Y W) g 2 K 26 FH 4R
% B, 120 °C K 20 ~30 min,

B SR IEAE R 45 100 mL ARG 2 mL
A JG4A Na,S(1% ) Fil NaHCO, (5% ) 1R & TAE M ik 5
o

AR R AR S o2 A T G A R AR 3 7 15
AR = A peii I AE R LA [R] e A
I AEAR(99. 99% ) SRR 23 A, 2SR 2 2 1 %
FRILFRIML 10 min 562 TCART (T K L4 aAr
RIC) WAy A LIS, e A B 0 TR
i, R Sk B Sk, K e B 2 A Sk A A ik 1Y
REFRFE N, R RS 77 2 A A AU, e B
FE, 120 C K 15 min,

1.3 EFHE
1.3.1 A4

SR 7 R e B = A X BRI () TR A A T
B, R AR U 532 100 mL 5
FRFEFN 2 mL AR, B2 10 mL (97506 1%
W, 7E 35 °C,130 v/min FE55E 15 d, R HHEKEE
SRR A ERIE S A CH, PR, —IR
WIS UG KR IR AR AR B R
R AR R 4 IR
1.3.2 EERM™R

R EEAR YA BRI 3 b FR A R O, 4
10 mL EEFEFER 2] 100 mL YL B FE 5P A
Kit2<200 HMEAE 2.5 g, 78 35 °C,130 r/min [ 5%
TEFHEKSR, SIS 1B A SEAT 7= SR Xt
.

1.3.3  FFYIE

KB YGE AL YMEIE % & A FIIR A
PRREIEATA LA A B IR A 9 AL

PRI IR B W 5 g/, LA S o/L Y
JEE A RV FE A B ) s 3 Bt R RRAL e 4y
10% , FLZIRYI R BT W B R 25 o/ L, 22532 7 it
W, B LR A R 28 d, IR FHHEK IR SR, i
SEREH AR, BUR S Y BY BB SR AT K
ARG AR AT LUASURI P Ay i 510 7 FH B o e 3
RAETER, BABELREL,

1.3.4  YHbEF Y-S5

DU Ry I A T 9L 5 TR & 3 SO 5T

14 100 mL & 48 K5 % 3 4% T0 S AR ) O 03 3 3
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125 mL B ILE P, 2Rl A AR A 2 ¢ M
FE(<100 H) JEMA 2 mL i JEVE AW, 2R 5 3 Fh
10 mL B Fh, 7E 35 °C, 140 v/min F 3535, FATM 4,
T IME AN IR 2 H . SR HE K I 4R
SR GO SREER A X B A, A S
I S A b FR e 3
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Table 1 Microorganism domestication
s TROMARY AR niess
(g-L) #%/H fl/d
! 5 <200 28
2 5 <200 28
3 10 <200 28
4 15 <150 28
3 20 <150 28
6 25 <100 28
7 25 <100 28

1.3.5 R RGN B b= A A i S 56

HifFsR R, RAEA Y AT FR i A S A YR
fife (0 A HL Y AT B2 v ME B AR A L 0 A B B R
PR ARSI B AR RIS IS A [ 5 V5 X B R
S F Gt (R B2

(1) SRR X TR ™= S B SE I 5258, o) I 34
P A 100 mL B335 3E, M ARE 2 ¢, ZTREN
0.5 g, FINARJFEFITE AW 2 mL, IAE8 AR O
A 10 mL B, 7E35 °C,140 v/min FRIET
9% 28 d, R HHEK LIRS e SRR R R R
A,

(2) P X TR o 7= S S T S T I
LA 100 mL 3555, A 2 ¢, HEE 0.4 ¢,
SRIG AR JE R A W 2 mL, I 788 A SR LT
PEA 10 mL BE AP, £ 35 °C,140 r/min B2 T 537
28 d, RHHEK B SR il s B R M R A,

(3) Z TR B4R o i X6 B B = S e 25, )
SR A 100 mL 8535 3551 2 ¢ B, 2 50m A
0.2,0.5,1.0 g LR, FMAEJFEFE G 2 mL,
FFMASWEN FTHA 10 mL P, 7F 35 C,
140 v/min FZAF T 28 d, R AHEK IR SR,
RRILSR A,

1.4 #®NAE

K FH HP6890 SAH S ATM = M i 4347
#<:He 8.3 mL/min; ¥ L6 :2. 5 ¢ 1; 4354 .30 mx
0.53 mmx40 pm PLOT Q,30 mX0.53 mmXx25 pm
PLOTSA MS; #EREEHIEEE . 150 °C ; K il % . TCD #F

R 4% s #13 :30 °C,
2 HFREWE

2.1 EMHPESEMIIML

1 o] LLE H BEYI OB B 34T, A ) 22
R EEREH LI EE TR ES, K&yt
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Fig. 1 Results of domestication efficiency
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P 2 T O PR P S S R SR BT R
B 182 mL, FHEERIEZIN 16% . 25 AR
N 116 mL, BP UL B A AT LUR]FEE S, 4 66 ml,
WA Bt th B A, mTIA 450 3 BB
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Fig.2  Curves of gas production rate after domestication
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Fig. 3 Curve of everyday gas production rate after domestication
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Kl 4 S SRRENXT AP = S A RS2, AT LA
B AT A 2 R8N 75,28 d BYPE ARk F] 170 mL,
By SR S wm A A R AR L, R SRR AN &
YE AR HA L SRy B Y 1 7= A i S i, S8
EORE AR IR R PR A 2 T 240 mL, FRAL LA
HERIEIE N T 58 mL, HJMA LRSIk T A
)7 HBE 3

ST IR AT REA B O, WA AR B AT LRI T SR
B, DT G AR G 5 R, SR A R T A R
IS ARA R =Y, B B ARG I T R R ] A R
Bk 1 353 TR AR W SO 1) B e A B g )
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PARPRHE R A A S w3,

&S AT TR AT A 1,28 d R
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Fig. 6 Curves of gas production rate with sodium acetate increase
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1.0 g FXTAS N 0. 5 g £ BRAN Y 15 7 3 7= 180 R 4
/N, R 22 mL, UEEH ZRREA R BINGT TR A
AR RREEL LA, SGEMART RS E, &
100 mL 523NN 0. 5 ¢ ZFRANEAIERT,ED S o/L,

3 5 it

(1) F=HBERE 2 7 WYL , X R RE T B
FPEE L EN I 15 d ZkEE] 6 d; Rt Y
I, AR ZYIAGET A 30 mL 3 % 260 mL, BRIk
KR B Ik U B 3 T S B ST HG in 5 R AR Ak 34, 5
4 YRR, N 62 mL,

(2) PR EA RN, PR IR 28 d, AT 3
AP B 38R PR E BT, 100 mL Y R
W BE N 20 o/ L BYBEFR U M S A5 182 mL, kg
WREZ) N 16% , L H =S a2 e 3 5 k2> 1
POHP 15 ~17 d PP RE K, IAF] 8 mL,

(3) BEAN AT LLRIFH 2 R g A H =R, SRR
PAFRR B =SB 3 AR o B 2 B SR
AHEBEIN, PR R, YIS 1.0 o/
100 mL 53R HE0T 7= a2 A T DU A il R 1) 5%
FRIEWM T 80 mL,
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