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Effects of Thermo-chemical Pretreatment Temperature on
Dry Anaerobic Digestion
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Abstract; The complicated fibrous-network structure of lignocellulose has adverse impact on the starting
time of biomass dry anaerobic digestion. According to the pyrolytic properties of lignin, thermo-chemical
pretreatment by using fluidized bed was put forward to pretreat the biomass. The present work was aim to
investigate the influences of the thermo-chemical pretreatment technique on the biogas production via
biomass dry anaerobic digestion. Experiments for the biogas production via biomass dry anaerobic
digestion using the corn stalk samples treated at 150°C, 170°C, 190°C, 210°C in a fluidized bed and
untreated sample were carried out at 35°C for 42 d, respectively. Obviously, the results showed that
thermo-chemical pretreatment could change the fibrous-network structure of lignocellulose. It resulted
5.98% ~22.25% and 1.75% ~ 20.99% decrease on hemicellulose and lignin, and enhanced the
methane production ranging in a certain temperature. The digestion time Ty, mirrored the efficiency of
fermentation, 190°C and 210°C pretreatments got the shortest digestion time which were shorter 3 d than
the untreated of 30 d. The highest methane yield of 30 d was obtained at 190°C pretreatment biomass sample
which was 16.30% higher and the start-up time was 2. 10 d less than the untreated. Other pretreatments also
improved the methane yield by 1.67% ~ 9.78% and resulted the start-up time less than the untreated.
Although 210°C pretreatment could destroy the structure of lignocellulose more seriously, it also led methane
production reduction due to the more wastage of hemicellulose and cellulose. The conclusions could be made
that thermo-chemical pretreatment technique is one of the effective methods to improve the methane production
and accelerate the start-up time of dry anaerobic digestion observably.
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Tab.1 Main parameters of corn stalk, biogas residue

and pig manure

el BE e mHE D RV SRV % i
FRFEFF 92. 89 84.72 38.24 0.79 48. 41
Rt 21.02 6.01 3.98 0.29 13.72
b 38.18 20.24 9.79 1.25 7.83
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Fig.1 Schematic map of bubbling fluidized bed reactor

for thermo-chemical pretreatment of biomass
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Tab.2 Initial total solid content and rate of biodegradation

after digestion of different pretreatments

it B/ C TS it jr 4/ % TS £BEH/ %
HRAb#E 92. 89 30.27
150 98. 67 30. 95
170 98. 68 31.65
190 99. 05 33.63
210 99. 83 36. 14
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Fig.2 SEM of corn stalk of different pretreatments ( x500)
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Tab.3 Content of LCH with different pretreatments

. AR ARET#E HFHE
g/ C o o = /3
FESE/ %  RESEV % BRSSP

ARALFR 29.93 6.29 40. 86
150 28. 14 6.18 39.53
170 26.51 5.74 38.21
190 25.22 5.21 37.03
210 23.27 4.97 34. 88
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Fig.3 Daily biogas production with different pretreatments
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Fig.4 Cumulative methane production and fitting

results with different pretreatments
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Tab.4 Model parameters of methane production

identified from Gompertz equation

ELE/C P,/mL  R,/(mL-d™") 7/d R?

RALEE  11106.34 438.42 9.30 0. 999 6

150 11301.20 437.93 8. 96 0.999 5

170 11 463. 41 450. 83 7.90 0. 999 2

190 11610. 13 480. 38 7.20 0. 999 0

210 10331. 68 440. 76 7.45 0. 999 4
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Fig.5 Methane concentrations with different pretreatments
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