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Effect of biochar pyrolyzed from wheat straws at different temperatures on biogas production characteristics
of pig manure during mesophilic digestion

XU Cai-yun'*, JIN Hong—mei'*, CHANG Zhi-zhou'?, DU Jing"?, HUANG Hong-ying'?, Al Yu—chun', ZHOU Li-xiang’

(LInstitute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences; Jiangsu Agricultural Waste Treatment and
Recycle Engineering Research Center, Nanjing 210014, China; 2.East China Scientific Observing and Experimental Station of Development
and Utilization of Rural Renewable Energy, Ministry of Agriculture, Nanjing 210014, China; 3.College of Resources and Environmental Sci—
ences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: During anaerobic digestion(AD ), microbial intermediate metabolites often inhabit biogas production. Biochars may adsorb these
metabolites and improve biogas production when co—existing with manure during anaerobic digestion because of their large surface. In this
study, the effects of different biochars on biogas production characteristics of pig manure during mesophilic digestion were examined.
Biochars were obtained from wheat straws by pyrolysis at 400, 500 °C and 600 °C(i.e., BC400, BC500 and BC600) and added to the AD re—
actor at mesophilic condition(37£1)°C. Biogas and methane productivity were measured in the bench—scale batch AD experiment. Results
showed that the biogas and methane production was significantly( P<0.05) enhanced by biochar addition, with an order of BC600>BC500>
BC400. During 49 d AD, the biogas and methane production was 260.7~288.7 mL+g™ VS and 163.7~185.5 mL-g™ VS, for biochar addi-
tions, increments by 77.1%~96.1% and 78.1%~101.8%, respectively, compared with pig manure alone. Biochar additions also significantly
enhanced the digestion efficiency( Ty ) of pig manure and reduced the ignition time of AD system. The biogas production was obviously dif—
ferent among different biochar treatments, which was ascribed to the different characteristics of biochars, such as surface area and porosity.
These findings indicate that optimal biochar material and digestion condition should be considered during the operation of biogas plants.

Keywords: wheat straw—derived biochar; pig manure; mesophilic anaerobic digestion; biogas production characteristics
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Table 1 Characteristics of wheat straw biochars obtained at

different pyrolysis temperatures

B EC/  EAMERR BESR KD Swl V!
Biochar uS+em™ Volatile C/% Fixed C/% Ash/% m*-g” cm’-g
BC400 10.14 555 26.55 56.60 12.09 5.675 0.229
BC500 10.55 597 18.59 63.63 1632 7.340 0.402
BC600 10.55 669 16.05 61.80  20.81 12.075 0.975
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Figure 1 Anaerobic fermentation devices
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Figure 2 Daily productivity and cumulative production of biogas in different treatments during anaerobic digestion
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Table 2 Biogas production and methane content in different

treatments during anaerobic digestion

N T e

b3 . . .

Treatment Biogas production  Average methane Methane production/

reamen content/mL-g™” VS content/% mL-g" VS
TO 147.2+8.3b 52.7+2.1b 91.9+6.8b

T1 260.7+18.5a 63.4+3.7a 163.7£13.1a
T2 270.0£11.9a 65.0+1.2a 177.4+4.8a

T3 288.7£16.7a 66.4+1.6a 185.5£10.3a

TE AR/ INE TR AR A BRI 25 57 .35 (P<0.05 ).
Note: Different small letters indicate significant differences between

treatments( P<0.05 ).
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Figure 3 Methane percentages(a) and daily methane production(b) in different treatments during anaerobic digestion
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Table 3 Analysis results of Gompertz model

AbFR Treatments P,/mL-g' VS ~ R,/mL-g” VS-d" Ald R?

TO 178.4 591 471  0.995
T1 2772 7.79 345  0.9%
T2 273.8 11.52 3.02  0.996
T3 287.6 14.26 237 0.992
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