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Characterization of biogas production by anaerobic digestion of ensiled
rice straw
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China)

Abstract: It is important to conserve fresh rice straw effectively for sustainable resource supply for year-round
biogas production. In this study, experiments were carried out evaluate the impacts of ensiling pretreatment on biogas pro-
duction of rice straw at medium temperature [ (37£2)°C ]. Results showed that, after 30 d ensiling, pH value of the rice
straw significantly dropped to 4. 02, cellulose content was significantly decreased by 6.39% and total carbon content was
decreased by 8.40% , compared with un-ensiled rice straw. The anaerobically digested ensiled rice straw produced 3 370 ml
biogas, 22.36% greater than fresh rice straw. Ensiling is technically feasible as a conservation and pretreatment measure for
fresh rice straw biogas production.
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Table 1 Changes of physico-chemical properties of rice straw before and after ensiling
IKFERSFF TS( %) pH VYR (%) AHER (%) AFEE(%) HE(gke) Bk (g/kg)
S K FEFSFT 35.36+0.38 7.60+0. 18 27.46+0.98  40.09 + 0. 21 7.46+0.64  7.19+0.88  521.69+5.93
HIEKRERFF 40.3120.43% " 4.02+0.07** 27.35£0.39 33.70£0.27* 7.10£0.53  9.01+0.24 477.86+7.94*"

FRRZEFBE (P<0.05) 5 *F FARZERWEE (P<0.01)

2.2 BIKBEFREILESESHEE
2.2.1 pH AR Z=AFTWA ANFEAFRAH L
FErh pH Z2ALULIE 1, I 1 AT ZE R RT3 d, 4%
REFRLH pH (T K, T3 T4 R AR I 2 o5 K, B
TP PSFEFE pH By R 0 25 02 2 1 IR A0 & TR
W LT RE, IR K3 d, T4 . T3, T2, T1 I TS
pH {E43 514 6. 43 6.50.6.87 7. 18 #17.37, K5,
FACFRE) pH (H 2212 01, I e LR FFAE— AT
FasE WK, R 6 45 R I, £ A B pH (H 2R
7.50~7. 60, AbFREIFH A K,

BT B 7K A il A e 283 S W Rk IR AR T
30 d H 22 W 2, 8l 2 s IREURBE 1
d J& , AL B A 25 W T (G oK e
FiAF) 5 T5 (L) 7= AR, M T3 (F K
FEFF) fierm , HoUko2 T4 (WK R R FF+4535) , T2
(EEKFERGEFF+ 48 3% ) A, 1T UL 75 WK R A 71 & i
Ja sk RIS AR, A% 4 d 5, R K
BOFEREER 8 d. 55 9 d B, HINKFERSFE
Epr et K RS R AR LG, I KRR RS AT L AT 10 d H
FREHE TR, WA, E B R SRR,

RUKFERFF2E NG, A M FH Y0 G 3, Baii)
PR EE, T1T2 f1 TS KEEH =S E 28 e

L FERE 2 d 5 B Sk B — A/ e Bl %
1,76 7 d J5 SGRBIE 2 4>
8.5
8.0 |

7.5 Fi)

pH

7.0

6.5

6.0 101214161820222426283032
IR Tl (d)
—o— TI(EKFEREFT);  --o- T2(EEKFEFEFT+HIEE);
- T3(H W KFEREFT); o TAEF W KFEREFTHIE20);
—=— TS24l 35)
E1 SFREBEEERS pH T

Fig.1 The change of fermentation pH in different treatments
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Fig.3 Changes of cumulative biogas production of rice straw in

different treatments
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Fig.5 Changes of VFAs content during anaerobic digestion
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Table 2 Mass Changes of TS, hemicellulose and cellulose of rice

straw before and after anaerobic digestion

ib B TS(g)  EHHER(g) HF4EF(g)
RIEH EEFLAT 24.00+ 0 6.59+0.40 9.62+0.09
KWEfE BERSFT 9.20+£0.57 2.19+0.15 3.65+0.17
WEFEFFHIE2E 10.13+0.21 2.91+0.28 3.27+0.36
HICFSFF 7.10+0.10 1.25+0.42 1.71+0.19
FIREFT+352 8.10£0.98 2.23+0.61 3.28=0.65
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