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Abstract ;: Microbial degradation of coal is an effective way for efficient and clean utilization of low rank coal ,and actinomycetes are one of
the main microbes to degrade low rank coal.Photooxidation pretreatment of low rank coal can increase the oxygen content of low rank coal,
which will help to improve the biodegradation rate of coal by microorganism.In order to obtain high—efficiency biodegradation strain of lig-
nite , five actinomycetes and four photooxidized lignites were tested by actinomycete—coal matching experiments. After comparing the degra-
dation effect of 5 kinds of actinomycetes and 4 kinds of photooxidation lignite ,the dominant strain selected was Streptomyces viridosporous.
Taking the absorbance value at 450 nm of the degradation solution obtained by Streptomyces viridosporous as the index, the single factor
experiments were carried out to determine the technological condition of biodegradation of Inner Mongolia Shengli lignite by Streptomyces
viridosporous. Finally, the determined optimum technological conditions were listed as follows: coal slurry mass concentration of
0.2 g/20 mL,inoculums size of 3.0 mL/20 mL, incubation time of 10 d, oscillation frequency of 160 r/min, coal particle size of 0.150-
0.075 mm and incubation temperature of 28 °C.According to this condition,the degradation effects of Streptomyces viridosporous degrading
GZTH,GHYH and GYBH were studied.The results show that under this condition,the degradation effects of Streptomyces viridosporous de-

grading the three lignites are all improved to some extent.It can be seen that the process conditions of photooxidation lignite degraded
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by Streptomyces viridosporous taking Shengli lignite in Inner Mongolia as the sample has a certain universality for the degradation process

of different photooxidation lignite , which can be used as a reference for the study of the better process conditions for the degradation of pho-

tooxidation lignite by Streptomyces viridosporous.
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1.1 BRERmAIE

RIS FHBERE A P 5 R 4 18 (SLH ) | 2= 7 B
I (ZTH) I PEZEIRAE I (HYH ) A1 5ot E 1R
BECYBH) , & HEAELE 60 C FHET 3 h, 0L B
JEE 4345 FRLEE A 0.150 ~0.075 mm FOBERE,
TR W% T ARE P 8 fogp Al SR e 25 | DR A o8 e T
U SRR IEA T AL B, AR e A 5 G, T4 v
SRR AT R AR . A SCRIH A AT T AT
ROk R A% A R 25 BERE HEA T G S AL T
SEFR TAL B A AR SR Dy I 20 g, SRR R BE
0.150~0.075 mm, %5 4R 638 B 150 W, 5y ik 5% il
120 r/min, 28 ALHHE] 42 h 3@ %] [E] 40 min, 75 356
AL JE B ERE, 43 9iE 8 GSLH , GZTH , GHYH #
GYBH, Y AL Tl 23 B T 2 43 #7745 SR L
1, XF 45Ot b I RE AT AU LR B A
GSLH .GZTH ,GHYH #1 GYBH 1) Lt 2 1 43 5
4.156 8 3.636 3.3.399 3 3.796 9 m*/¢g,

F1 BEEMILSHINTES T

Table 1 Proximate and ultimate analysis of lignite samples

i Tk i/ % TLR T/ %
HEAE
M Aug Vi FC, Caa Hyy Naa Stad 0.
GSLH 5.15 9.74 43.39 41.72 54.86 4.67 0.68 0.47 24.43
GZTH 13.39 8.03 49.35 29.23 47.89 5.03 3.31 0.72 21.63
GHYH 11.57 14.33 47.45 26.65 49.01 3.82 0.86 0.37 20.04
GYBH 9.14 3.82 41.97 45.07 65.42 4.85 0.94 1.27 14.56

VL o+ ORI L 2
1.2 BEHEER

1) PR B35

R 5 BRI W e 5 A v O
FCE B PLG (CGMCC, 3R 2) | B SRk g i IR — 5
Fide . AIEMETER 20 g, KNO, 1 g, K,HPO, 0.5 g,
MgSO, - 7H,0 0.5 g,NaCl 0.5 g,FeSO, - 7H,0 0.01 g,
A % B3 ig 15 ¢, 787K 1 000 mL, pH =
7.4~7.6,

®2 WBEEM

Table2 Experimental strains

DRI B AR YU 4 CGMCC %5
T LR B 1A (SF) Streptomyces flavovirens 4.851
SRIAEERE A (SV) Streptomyces viridosporous 4.1770
A 22 FH LT (AM) Actinosynnema mirum 4.1645
B R 1A (SM) Streptomyces microflavus 4.6556

FEETERIFIZER (KP) Kibdelosporangium philippinense  4.5860
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VEFH GSLH, I 751 b #1 7 X SR FH O 8046 99 Ak B
FRFRCA 1.3 0 B AR il 26 7, 3 7 o i I — 5
BRIk JRERERLRE SR ot S A T Ak B AT R A A 1) B
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S EIE

1) S i
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RigR 3L 20 mL #ZF SV BRI 2.0 mL, K5 5246 %
28 °C, IR A N 160 r/min, B35 14 d, Pl
BB 3 AP AT, BERA RS, 3 d AT
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£60.22 pm SRALIEREIE I8, DL BS Fok 2 b A
JEVRAE 450 nm ALY IGRE A, SRAS 3 A P17
B Ay XN RFERR . Ay B K R B I
B A B A i
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TN I8 K I JE IR AE 450 nm AL BB RE, SRS 3
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i

GSLH GZTH GHYH GYBH

Absorbance(450 nm)

B 5 MR REE SR
Fig.1 Results of five actinomycetes

degrading photooxidized lignites
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U, B SRR RE ) 0 A AL R BE AN — 0 s A 22 501]
B 5 Pl BT 4 OGRS R R R e ) Beom
BIRSRAEERE B (SV) o PR 2 2R A4 25 1 (SV)
R ARB R LS R R (1 2) . ¥ 1.2
g AR A SR B B TR R TR R ZE 530 nm AL AY
M SERED T AR BB S A A TR - IO B S R T
P THEAR R RV B R 3.7 x10° efu/mL,

(b) Witk
2 REEEEHSR
B 2 Features of Streptomyces viridosporous
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1) s

3 A IR B o) o L R TR A O SRk P S
I Ry 5 B iV VI ' B8 1 55 W), T R0 o o o O e 1
T A o[B8 508, I 0.2 g (LA 20 mL 3553
FIE R B A I8 KA, O 2.437, i i R T
0.3 g Ji , A TH2 T R, AT BRI I Ry i i st 45 20
R, A AR 06 %) R A T 2 400 S5 5 A o R 7 ) 3 42
SFEOME G I T4y, SRR R SR KA, (HL R
R ARG Rl 0.2 ¢ B BRI RR A
a3 AR A R0 P A 5 O e 3 e SO
HAEFARRER T, BT RER IR E N E o 0.1 ¢ B
9]0 = e ey RS (292 17 BN 2 AR
0T B A 7 W B, T A s T ARE K s Ak 2 1
KR o TSR B R sl AR A =
BRI ARA RANTE RS, 73 AR A S5 TE M ol b 5 e
Ao THI /N, PRI, 20 mL 35 357 5 00 5 A 4 5 h
0.2 g,

(a) [

3.0
'g 25F 2277 2.437 2.345
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2 20+ 1.871
N
8 15+
5 1.056
2 10F
2
< 05F

0
0.1 0.2 0.3 0.4 0.5

Coal amount/g
B3 Aol Xt AR RO R
Fig.3 Effect of coal amount on
A,s of degradation liquid
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4 Dy HE TR o S SR B TR O SR T PN S
B SRR A TR RO RE (52, l LA Bl $ i
SR IR Atp L B0 W D' AL XL 8 R 24 4 Ao i i
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3) Hi Rt [A]
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25| 243
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Fig.5 Effect of incubation time on

A,s of degradation liquid
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Fig.6  Effect of oscillation frequency on

A,s of degradation liquid
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Fig.7 Absorbance at 450 nm of degradation
liquid of three photooxidized lignites
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