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Study on Anaerobic Digestion of Straw Stalk
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Abstract: In this paper, anaerobic digestion states of wheat straw stalk with different solid holdups under thermophilic temperature(32~35 °C)
were studied. Anaerobic digestion processes of five different concentrations(5%, 10%, 15%, 20%, 25%, 30% ) and the concentration of 15%
with different particle sizes(<0.5 ¢cm, 1~2 cm, 3~5 cm ) were analyzed. The results showed that theoretical and practical gas production
were linearly dependent when solid holdups in the range of 5%~25%, the equation could be expressed as y=1.846 2x-448.73(R*=0.926 5);
The optimal solid holdup of anaerobic digestion was 25% no matter considering real gas production or the balance between producing acids
and using acids. The practical gas productions of 5%, 15%, 20% and 25% solid holdups were respectively more 18.8, 22.9, 47.4 and 109.0
mL-g™ than their theoretical gas production. The largest gas production was the particles with the size of below 0.5 ¢m, followed by 1~2 cm
and 3~5 cm. Based on the consideration of acidification, particles with size of below 2 ¢cm were chosen for anaerobic digestion. The final
products were getting black with time goes by and could be used as fertilizer. Further studies on shortening reaction time, degrading refractory
organics and strengthening pilot—scale study were suggested in the end.
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Figure 1 The sketch of anaerobic digestion
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Figure 2 Correction analysis
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Figure 3 Theoretical and practical gas production

22 REMKIREFSSE pH TH

pH [ R AN AL FE M N 2, R 2
FEAERALPRIBIT A IR, IRATH T 2 — X
FaE ) pH (EYE . I 0, BRBsE7E pH=6.8~7.5,
e PR el FLAEAE . A s, pH I 6.0 | T
9.0 B IAN R R IR IS THAERRM A T AEK,
HffEr pH (ES2 5.8, FrLF=mRE Brtif R &
T T 7 PP o T DU 4 Ry P i 450, 24 pH
HALT 6.2 B, Bt a sk Za0m M,

Fi IR [E ERANE], TR 5% . 10% 15%4FE A%
AR B DA L, R B RN =< i pH (AR
fEunE 4 FE 5,456 pH (EAEBIE LT LAE H %
10%I1 & BEYPRR LIS ™ 8, BRI BAR, 11
HF= S, 5 5% EYERECAT L, 1T 28 d, ¥k
BE 15%IE AL PR, 77 BRI LB IR, pH (B N R IR
FEIE, AR ) BRSSO IR, 5 28 d,

5% FEIH AR SURTR 169 mL, 117 15% W FE3H Ak
PrebrSARFRL 93 mL; 25 30 d, BlAE HBE TS BR , pH
B, PR IR G K T 5%4k
AR, 25 55 d, R R SRR
397 mL, L 15% 40k & A fE Ak, A= m LTt
SRR RGE 425 mL, B W S% R
Ko Bl pH WK 2T 7.0, BLAHEE F 08 B o
HRAEAAEE SR BB AR I LT, 2
55102 d, KBRS FREAR , SUARMABE 1222 mLL A
RIS T, & B EMA T S & B R A
5, J52 07 B ) RN B %o P S AR R b
23 BEMEREFSE pH T

PR AT AL 20 ek & W Ak e OB ik
K AR 2 [P 2 >20% , BNV vy 144 v i o 1, el Tk i
Yk ke B — > 035 B R B R, A
IR 455 A IR A L ar K, R & B R v
Ho et m AR , 51 & B R Y IRk, 55

1400 r
1200 r
1000
800
600
400
200

ARYmL

il /d
B4 RMSEFELTN

Figure 4 Change of cumulative gas production
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Figure 6 Change of cumulative gas production
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