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Effect of Walnut Shell Biochar on Dry Anaerobic Fermentation

ZHANG Zhen, YANG Hong, YIN Fang, ZHANG Wudi, ZHAO Xingling,
WANG Changmei, WU Kai, LIU Jing

(College of Energy and Environmental Sciences, Yunnan Normal University, Kunming 650500, China)

Abstract: [ Purpose ] To improve the gas production efficiency of dry anaerobic fermentation of
cow manure and explore the effect of biochar on it. [ Methods ] The biochar made from walnut shell
under different temperature gradients was added into the dry fermentation system. The amount of
biochar was 4% of the total solid (TS), the amount of total dry matter in fermentation tank accounts
for 25% of total fermentation quality, and the inoculation rate was 30% of the total fermentation
weight. The fermentation experiment was carried out under the medium temperature (37+1)°C, and
the biochar and fermentation broth were scanned by electron microscope. [ Results ] 600H group
played a good role in promoting VS methane production, which was (183.46+2.93) mL/g, 30.52%
higher than that of the control group. Election microscope showed that microbial community aggreg-
ated in 500H group, 600H group and control group. [ Conclusion ] The biochar prepared at relat-
ively low temperature is not conducive to dry fermentation, and the biochar of 500H group and 600H
group is conducive to dry fermentation. This study provides support for the research of adding biochar
in dry fermentation.

Keywords: dry anaerobic fermentation; cow manure; biochar
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Tab. 1 Characteristics of cow manure and inoculum %

TiH AR RN & HEEEGE AR AHUE &

item total solid content volatile solid content total nitrogen content total phosphorus content organic matter content
1y 3

" 43.12+0.49 77.45+0.51 1.51 0.20 16.2
cow manure
R ER ol ARA
11.25£0.21 64.3120.28 0.18 - "

inoculum

no detection no detection

1.2 Wit
1.2.1 Bk Fe AR B AR A B 6
PGB AT FEANFRREES T, kst
FEAANFFERE Y 2549, BFG AP L R AR
LRIV R D BEFE AT T ANIR], o 500 °C
I LA R EL R AR, 5 E AR 100 °C 1)
T B A B R A5 e il 1 A 0 e A A AN R R B 1 e
ER, MORTRFOR A AL AR 7 B T S g b ds
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AR 3 h, ik E RSN, 153
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R & S T BT (SEM, Hitachi SU
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Fe
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IR R & Tk 56 %% B DO ) TAE MR RS
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FWARZ T TS N (25£0.5)%., 50 BRI 4 |
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Fig. 1 Experimental facility
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A RO TG 6 & = A IE TR
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5 C 13.29
[0 49.36
Mg 2.02
4 P 1.93
S 2.12
Cl 0.67
73 K 20.46
Ca 10.16
100.00
o -
ga o 2 4 -3 L3 o pry 18 1 B ke
300H (SEM) 300H (EDS)
1E element [atomic/% T mtap Sum Spectruer.
C 77.30
¥ 5 17.59
Mg 0.19
P 0.33
"] § 034
Cl 0.20
K 3.14
] Ca 0.81
=
EF [ Mn 0.12
el BE [l ] total | 100.00
o= s L L RAa T T v
e o 2 4 [ B 1w p¥ 14 16 18 ke
400H (SEM) 400H (EDS)
] LCJ T Bap Sum Spectnen 1
134 element [atomic/%
C 79.19
€] 19.27
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Ca 0.25
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=]
] sk
_ 1! = _‘_—_ _iu
i [ 2 4 ] ] b u ® b3 18 [
500H (SEM) 500H (EDS)
] element [atomic/%)| B,
C 72.04
] 0| 26.06
Mg 0.16
R Al 0.09
¥ ] Si 022
. S 0.18
0] K 0.43
Ca 0.82
i) La|
: Wi @T total_| 100.00
o= r T T 1 ¥ 1 J 1 T L} T 1 1 ¥ 1
S e o 2 4 & 2 10 12 14 15 12 ke |
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o

Note: 300H, 400H, 500H and 600H were the treatment groups of 300, 400, 500 and 600 °C; the same as below.
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Fig. 2 Microstructure and energy spectrum analysis of biochar in each group
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Tab. 2 Gas production by fermentation

T A 80% FRI (]

b TS F“ bt/ (mL-g") VS H i /(mL-g™) SR BE S B/ % S H g i /mL .
. - . time of dup to 80% of the total
treatment TS methane production VS methane production —average methane content total methane production .
methane production
300H 38.14+1.35 51.54+1.82 45.0 1136.20+40.62 ZB19K the 19" day
400H 68.02+1.24 91.93+1.68 48.0 1889.35+37.28 25K the 25" day
500H 95.9542.32 129.6743.13 50.0 2822.80+69.69 528K the 28" day
600H 135.76+2.16 183.46+2.93 54.0 4011.29+65.08 2830 the 30" day
CK 104.02+1.82 140.56+2.46 51.0 3164.85+54.68 #B31°K the 31 day
THAHA
blank group 0 0 0 0 0

7E: 300H. 400H.

500HF1600H9300. 400, 500F1600 ‘CAbFEL; CK. #Wh43s+iefdy; = A4, HM+AMm .

Note: 300H, 400H, 500H and 600H were the treatment groups of 300, 400, 500 and 600 ‘C; CK. cow manure+inoculum; blank. inoculum+biochar.
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Fig. 3 Change of methane content, daily VS methane production and cumulative VS methane production
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Fig. 4 Microstructure of anaerobic microorganism
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