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Abstract; According to FAOSTAT 2014, the production of potato is huge in China, which was almost
96. 136 3 Mt/a, accounting for 24. 97% of global production, but subsequently lots of potato stem leaves
were produced and had not been effectively utilized. At the same time, the corn straw is also a kind of
huge reserve of rural biomass energy, of which the production was about 44 Mt/a. The potato planting
area in China reached 5. 647 Mhm’. Southwest mountainous area, northwest area, Inner Mongolia and
northeast area are the main planting areas of potatoes, of which the cultivated area approximately
accounted for 62% of total potato planting area in China. Thus, large-scale biogas project in these areas
can be built by using potato stem leafl as a kind of raw material for anaerobic digestion, which is an
efficient path for potato stem leaf recycling. Therefore, based on the early single factor experiment, the
parameters optimization of anaerobic digestion process which used potato stem leaf mixed with corn straw

as raw material was studied. The quadratic regression orthogonal rotational combination design was used
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to determine the influences of material concentration, carbon and nitrogen ratio and inoculum quality

percentage on mesophilic anaerobic digestion of potato stem leaf mixed with corn straw. Through the

research, the quadratic regression model was optimized and decrease-dimension was analyzed by the

software of Design-Expert. The results showed that the optimum conditions were confirmed as material

concentration of 9.87% , carbon and nitrogen ratio of 18.73 and inoculum quality percentage of

20.82% . The predicted TS gas production was 54. 55 mL/g. In addition, the primary sequence of effect

of three factors was inoculum quality percentage, material concentration and carbon and nitrogen ratio.

Furthermore, the reciprocal action between inoculum quality percentage and material concentration was

obvious. During the verification test, the relative error of TS gas production between model calculation

value and experimental value was below 5% . The variance analysis was not significant, and the model

matched well with the experiment results.

Key words: potato stem leaf; corn straw; anaerobic digestion; process optimization
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Tab.1 Characteristics of experimental materials
ok E‘EI‘TZIKFEE %A«fiﬁx p—
I3 8/ % [t 4k 53 %/ e
AR () 86. 37 60. 25 12.6
B ST 94. 26 75.97 53.2
Y 5.72 3.85 24.6

1.2 KEHE

AT PR B B BEE T 5% ~ 15%
11T % 2 2R 0 B e SRR PR DR E T B SR HL R R LR
AR ERENRZ — Ak DR E 25 %
KAEFHR A R B R L BE O 10 ~ 28, O TR
FE LB B 2N FORFE FF IR A JRURL A H i ) 1) 7 5K
AR AR ) T 2 B A 10% ~30% Z [
il PR 4RI A 2 Bt 1 0L o i DR ST A (3, 10
PR 5K U3 2 iR

PREAIH ALK F 1000 mL 2 BT, BH A A%
BN 800 mL, 4> PRAR I f A 3 4 — > 4 “OR AT
SR AL Z (R JI B A e e IR AL AR B T
35CHAR IR K M FE IR A e 45 d, AL BB 3 A EE
SR E N 1 TR .
L3 A m Rt

iz Ff] Design-Expert 8.0 B, # 3% 2 Bdfa vk 17



5 43

Wt . SREET S TRFBTRAREH K T ZS 5k 175

®2 HBREEEHEG
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rotation regression analysis
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Fig.2 Relationships between each factor and TS gas product rate
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Fig.3 Response surface chart and contour chart of substrate concentration and C/N ratio
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Fig.4 Response surface chart and contour chart of substrate concentration and inoculum concentration
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Fig.5 Response surface chart and contour chart of inoculum concentration and C/N ratio
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