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Abstract

Co-degradation of coal and straw could produce significantly higher methane which was potential to increase biogenic CBM.
In this study, the success of microflora and organic compounds during co-degradation was determined by MiSeq and GC-
MS, and compared with cultivations with only coal (C) and with only straw (RS). The results showed that the methane
production in co-degradation was 12 times higher than that in cultivation C. A shift of dominant methanogen was caused by
the addition of straw from acetoclastic Methanosaeta in inoculum to methylotrophic Methanomethylovorans in 7 days, then
hydrogenotrophic Methanobacterium. The bacteria and fungi with ability to degrade macromolecules in coal and metabolize
VFAs were enriched which would facilitate methanogenesis. VFAs, especially butanoic acid, were dominant in intermediates of
co-degradation which contributed to methane production as their content were negatively corelated with methane production.
The different component of intermediates and microbial communities among co-degradation, cultivations C and RS suggested
that the metabolic pathway in co-degradation was distinctive and the fracture of coal molecules was almost completed in the
first 7 days of cultivation. Coal might also serve as the suitable microhabitat for microorganisms to avoid the threat from

environment in addition to function as methanogenic substrates.

Hosted file

manuscript-20200924-cl.pdf available at https://authorea.com/users/373636/articles/491270-
enhancement-of-biogenic-methane-production-by-co-degradation-of-coal-and-straw-
microbial-and-organic-analysis

(a) 800 (b) 2000 9.0
A CRS o C s RS A TOC: ZACRS £YC EERS
700 | 18001 pH: —a—CRS —e—C —=—RS
A b 1600 - .
= I E Lo
2 s00f 1 H
El 2 1200 F
e L <
2 400 1000
< 3001 §D 800 -
= 200l « 5 600t
s
100 - 3 400
e )
e ¢ ° 200 -
ol e o<
i . : . . . : i 0

Time (Days) Time (Days)


https://authorea.com/users/373636/articles/491270-enhancement-of-biogenic-methane-production-by-co-degradation-of-coal-and-straw-microbial-and-organic-analysis
https://authorea.com/users/373636/articles/491270-enhancement-of-biogenic-methane-production-by-co-degradation-of-coal-and-straw-microbial-and-organic-analysis
https://authorea.com/users/373636/articles/491270-enhancement-of-biogenic-methane-production-by-co-degradation-of-coal-and-straw-microbial-and-organic-analysis

@"]

(a)

Rel

(@

Relative abundance (%)

ve abundance (%)

60

PC2(143%)

~
=5
~
3
8

I Othersand Unclassifid

Chloroflexi
304 ] Ruminiclosiridium
- I Ncsativicoceus
s nierococ
B Others and Unclassified 3
60 H
[ Methanosarcina 2
= Firmicutes
Bl Methanosacta ]
S
[ Methanomethylovorans §
B Methanobacterium &
acellibacteroides | Bacteroidetes
CRSO CRS7 CRSI4 CRS2I CRS28 CRS3S CRSO CRS7 CRS14 CRS2I CRS2 CRS3S RS3S
_ L2 ™ Stucoromycota
(C)IOO Chytridiomycota
Basidiomycota
80
3
H
2
]
3
]
H
2 Ascomycota
o
z
=
z
&
CRSO  CRS7 CRSI4 CRS2I CRS28 CRS3S RS3S
- - 35 0
* o Propanoic acid  —#— Acetic acid (b)  Propanoic acid (c) 5
4~ Isobutanoic acid - Butanoic acid 30 —a— Acetic acid “ . . .
+— Isopentanoic acid —— Pentanoic acid | . a— Isobutanoic acid _
~»— Isohexanoic acid —e— Hexanoicacid | 2% 25 . o v Butanoic acid =  Propanoic acid
v v g - Isopentanoicacid [ g 40F ¥ = Acic acid
v v 52 —<— Pentanoic acid g -4~ Isobutanoic acid
£ > Isohexanoic acid E 30 v Butanoic acid
£ 15 N 3 + Isopentanoic acid
@ g o > Isohexanoic acid
2 220
£ 10 - Hexanoic acid
2 s 10 . s : 3 :
H .
N . .
0 0 * ' 2 2
7 14 21 28 35 7 14 21 28 35 7 7 21 2 35
Time (Days) Time (Days) Time (Days)
2 0 o W » 0
Pe1 @02%)



