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Biogas production of unhydrolyzed solid from corn stover hydrolysate by anaerobic digestion

CHEN Shi-ping', TANG Xiao—yu*, XIAO Ze—yi", WANG Wen—guo?®, YIN Xiao—bo?, VENKATESH Balan®, WU Bo? HU Qi-chun®

(1.School of Chemical Engineering, Sichuan University, Chengdu 610065, China; 2.Biogas Institute of Ministry of Agriculture, Chengdu
610041, China; 3.Department of Materials Science and Chemical Engineering, Michigan State University, Lansing 48910, USA )

Abstract ; Biochemical conversion in lignocellulosic biorefineries generates large amount of solid residues (Unhydrolyzed solids, UHS ). The
UHS mainly contains carbohydrates and lignin. Anaerobic digestion could be applied to convert those carbohydrates into CH, and to natural—
ly enrich lignin for further utilization, thus improving the economics of the whole biorefinery process. Here the methane production potential
of UHS derived from corn stover biorefinery was investigated under different types of inoculum, diverse inoculum to substrate ratios (Rys)
and various fermentation temperatures. Results indicated that the biogas productivity of UHS was higher when using kitchen waste AD slur—
ry as inoculum, and the cumulative methane production was up to 208.06 mL g™ VS. The cumulative methane production decreased with
decrease in Rys. When Rys was in range of 0.1:1 to 3:1, the cumulative methane production was between 111.20 to 224.48 mL-g™ VS and
the UHS biodegradability ranged from 27.89% to 56.29%. The biodegradability of UHS decreased as substrate concentration increased.
The cumulative methane production was similar at both 55 °C and 35 °C at the same Ry, but the biogas production rate was much higher at
55 C.
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AR RIS L E S IF I TR S s E AR . A4S
RV T HERMZE T 2R L LA KR B B 55 2
B IR R o 7 0 T R o AN BI85 ks Ry I
B A BT 2R 4 1 S 41 4k 25 L i FR IR SR R F A
JLR

I HE S

1.1 SEIEHFR

S0 R FH ) B KRS FE K R % i (UHS ) p 35 [ 2%
BN 37 K2 2R 0 o e A S e s 4RI Ll 48 i
T S0k RFEFAE 120 CEAF R R & LT 4E 1 mk
TALEE 1 W™ SR IG R R G e R 7K A% 168 h,
T3 B0 A3 B BRI 3 [ (AR B s, P 25 1
TR BRI (25 bR 5% BA FE AR s v A AT I e ) L e
FEBI 4 [ ATR I TE 80 CTF Mt T 1 1 IHARAEAS

S SR FH AR 48 Jo s R AR T AR T L T 24 %
IR TSRS 7K T B R AT AR 5 Ve 242k A Al
FRIHARE S T E D s b . JE 80 H i
USRI LA LB A i KOBOR A J5T , SR 0 T AL IR
BRI T R, HEAT N k. S M &
BRREINR 1 PR,
1.2 £WH*

SEIG SR FHHE R EH AL i, I 118 mL [y

x 1 EMYR RS

Table 1 Characteristics of inoculums

TS itk VS (VS/TS)/

&Y INEU% AU % % pH
BIFRRRANE 0.6~0.8  0.4~05 60.1~62.5 7.2~7.4
T2 K DA AR L5 0.8 53.3 72
K] IR 5 e 3.0 1.5 50.0 72

=TS o BB VS i Ak 1A

TERAE R DA R B, R AR TR 60 mL, 38 2o 15 i
FEFRARHE N A R B o SR AN S IR ) B 42 R Ay
X BE BN SEBGAE S B A A TRE . UHS 19%7<
TR S 2 CUHS+HEFNM) ) 77 S ek 2 % R 2 (32
YD) S R A R B pH AR E) 7.0+0.1, 88
S N ZE S B IEm AR S min, HEH A SR, LURIE
LA PR AAIRER -
1.2.1 $ERMXT UHS P08 1 A 52

43 A ot 17 3 DR AR AR ) 24 I 7K DR AT Ak
WG 7K W R AETH AR V5 VRV i R AR R Ry o 42
Tl 54 LUAE Rys Ry 3:1[ 5 THE R PR (VS) it
B, REREE R 35 °Co 2 WAIUREI & ™= B e (A B A
FBE S i
1.2.2 R LGN UHS P25 0 71 200

DA ot B3 DR BT AL A AR ) , S s DR 42
RIS I AR 38 5 B I A A I Rus 53
HIE A 3:1,2:1,1:1,0.5:1,0.25:1,0.1:1.,0.05:1,, A [FA]
FEFW A A5 40 B R AR Rl s & dn gk 2
TN, R EE R 35 Co i BAEURE & H e = i
Bt 7 1 N A M RR TR (VEA )W BE

R 2 MGG

Table 2 Inoculum to substrate ratios in experiment

FEF LA FEFh i/ 371k FERIVR RS RIS
Rus g VS g VS g VS-L' g VS.I
3:1 0.36 0.12 4.50 1.50
2:1 0.36 0.18 4.50 225
111 0.36 036 4.50 4.50

0.5:1 0.36 0.72 4.50 9.00
0.25:1 0.36 1.44 4.50 18.00
0.1:1 0.36 3.60 4.50 45.00
0.05:1 0.36 7.20 4.50 90.00

1.2.3 JREEXH UHS P50 1 1520

DA ot B 3 R A T A TR R ), AR 4 L 5]
X UHS K&tk REs2mm () S2 B 45 5, ARAL L Rus 1y
3:1,2:1,1:1,0.5:1,0.25:1 HAERP L], K BRI 4
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20.74%H1 52.49% , For TH = BLALFE A RME AR RN
FBTRLAR M . AR FRME Y =2 [, AT AR f
T A ORAEFFAE M K i 3 R FH 1) B P A2 A5 1 ¥ v
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SE AR AN, S AT AR AL B AN R R
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4 UHS 3 2] = FoAsa] gy 8eFp ) vh i1 7 IR AR &
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AR B R TS R A AR R AR EL A1 LA B % P s
[F] B, DA o 35 T A T e R i, SRR e ik
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H e 7=tk 208.06 mL-g™' VS, B H AP Rz R 53
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B ot B AR AE A R, B ek BE RRAR PRk 2]

* 3 UHS £EMH
Table 3 Main composition of UHS
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Figure 1 Cumulative methane production and methane content

during UHS anaerobic digestion at different inoculums
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Figure 2 Cumulative methane production during UHS anaerobic

digestion at different R1/S
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Figure 3 Changes of TVFA during UHS anaerobic digestion process
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Figure 4 Cumulative CH, production and TVFA changes at different temperatures
* 4 TELRET UHS BBEfR 1t aE
Table 4 UHS biodegradability at different temperatures
EIU HEL PRI e i/ Sl Sl
YL e be™ &
HRh HA9] (Rus) , . A e e it
) g VS-L mLg ! VS BATE S e FETEERL g
mL-g™? VS mL-g™" VS
3:1 1.5 398.77 211.83+3.99 53.12 220.49+5.53 55.29
2:1 2.25 398.77 197.70+3.76 49.58 196.25+2.83 49.21
1:1 4.5 398.77 166.08+3.00 41.65 153.98+0.13 38.61
0.5:1 9 398.77 146.92+4.66 36.84 142.64+3.28 35.80
0.25:1 18 398.77 125.07+5.06 31.36 134.20+4.93 33.65
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