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Abstract: 4 biochars obtained from Phragmites australis and Sporobolus alterniflora were added to the anaerobic co-digestion
system of SSPL and cow dung matrix. Batch experiment revealed that biochar addition brought forward the peak day of daily
methane yield by 4~8 days and increased the cumulative methane yield by 78.8%~157.2% compared with the controlled group
without biochar addition. The promoting effects of the biochars were inversely correlated with the inorganic contents in their raw
materials. Biochar addition weakened the microbial bioavailability of SSPL in the liquid by adsorbing its toxic compounds, providing
supports and trace elements for microbials, and promoting the interspecific electrical transmission of microbials. The higher the
inorganic contents in biochar raw materials, the worse the adsorption performances on SSPL of biochars, which resulted in the higher
the organic contents in residues after anaerobic digestion. Biochar raw materials containing alkaline earth metals had better
promoting effects on anaerobic digestion than alkali metals when their inorganic contents were similar.
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Table 1 Characteristics of Phragmites australis and

Sporobolus alterniflora

LB ORIR)

i H Mo WK WKME HARKE  JRFOKE
(FW) (W) [3)) (DH)

T z)?ﬁ“ 6.24 6.72 9.54 18.77
R 7931 76.90 72.05 63.16

(FHEwt%)

EEm  14.45 16.38 18.41 18.07

C 40.22 39.98 42.84 39.32

TCER T H 5.64 5.71 5.17 528
(T2, wt.%) 0 47.26 46.43 41.66 349
N 0.64 1.16 0.79 1.73

K,0 6.56 8.28 521 435

Na,0 0.71 2.29 10.45 0.56

CaO 13.50 7.80 6.52 11.70

MgO 1.46 1.24 1.93 493

ALO; 0.90 0.52 1.13 13.13

Fe,0; 4.59 224 1.49 10.94

MnO 0.30 0.57 0.18 0.41
THICEEE  ZnO 0.14 0.13 0.47 0.41
(FHXHE.%)  TiO, 0.69 0.15 0.78 0.63
Cr,04 0.40 - - -

CeO, 0.42 - - -

P,0s 4.97 5.24 1.78 2.60

cl 3.64 6.73 19.99 0.60

SO; 3.97 6.64 5.57 4.63

Si0, 57.75 58.17 44,50 45.11

MR 100 100 100 100

O B 71 CHHAN+O+ K 53=100%.
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Table 2 Main characteristics of raw materials for anaerobic

digestion

SE SRR Koy BAEIE B

e i pH 1&
(TS,wt.%) (VS, wt.%) (wt.%) (TOC,%) (TN,%)

3% 15.36 81.35 18.65 7.05 4855 1.95
R 291 78.32 21.68 755  39.86 1.69
350SSPL 9.64  79.39 2.56
FWB  97.97 88.12 11.88 1125  70.54 2.04
SWB 9433 80.74 1926 1090 7472 3.04
HB 98.54 78.22 2178 10.50  74.94 1.52

DHB 95.86
TE:350SSPL:i5 Y 350°CHVE AT I HA AR

47.69 5231  9.55 59.01 2.11
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Table 3 Operating conditions of anaerobic digestion

experiment

s £3% RN 350SSPL AWk ¥igh pH
(9] (€] (8 (9 i1
CD 80 300 0 0 13.45 7.64
SSPL+CD 80 300 5 0 16.90 7.84
FWB 80 300 5 10 21.04 8.55
SWB 80 300 5 10 19.24 8.80
HB 80 300 5 10 22.94 8.35
DHB 80 300 5 10 19.51 7.95
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Fig.1 Daily methane yield of each anaerobic digestion group
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Fig.2 Cumulative methane yields of all the anaerobic

digestion groups
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Fig.3 Variation in total volatile fatty acids of each group during the anaerobic digestion process
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Table 4 Inorganic elements content in biochars

JUHR FWB SWB HB DHB
K,0 5.03 8.37 7.73 427
Na,O 1.4 7.65 22.66 1.32
CaO 14.24 5.56 8.03 20.51
MgO 2.64 1.46 53 3.17
ALO; 0.53 0.48 1.03 8.32
Fe,0; 1.19 3.1 2.49 12.02
Zn0O 0.07 0.1 0.06 0.22
MnO 0.25 0.74 0.28 0.38
CuO 0.02 0.02 0 0.04
TiO, 0.09 0.09 0.13 1.41
P,0s 42 2.02 1.69 2.49
SO; 0.58 122 1.16 0.46

Cl 3.68 16.57 40.53 6.09
Si0, 66.08 52.62 8.91 39.3
Jo%-i 100 100 100 100
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Table 5 Pore characteristics of biochar and their adsorption

performances of sewage sludge pyrolysis liquid

bk AL

LG iR TOC
FRAH AR e b

Yy  (em¥y)  (m) (mg/L)
1 1220.5t16
2 FWB 52.64 0.08 6.27 122.0+£5
3 SWB 126.50 0.09 2.79 180.0+£2
4 HB 129.90 0.06 2.34 188.3+8
5 DHB 20.46 0.04 13.91 217.6+3
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Fig.4 Scanning electron microscope images of the biochar before and after anaerobic digestion
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