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Abstract: To solve the problems of low chemical treatment efficiency and high treatment cost caused by entanglement of cellulose,
hemicellulose and lignin in straw, the process of "first fermentation + NaOH treatment + secondary fermentation (PNS)" was adopted,
and the effect of primary fermentation time on biogas production of straw was studied. The results indicated that the digested rice
straw could still be used for biogas production with total solid (TS) biogas yield of 28.11-50.73mL/g TS, and the biogas yield was
inversely proportional to first fermentation time. After the NaOH treatment, the material structure of digested rice straw was obviously
damaged and a large amount of organic matter was leached out. The concentrations of COD, TN, NH;~N and NO; -N in the rice
straw leachate were significantly increased by 128.56%~213.62%, 93.92%~110.59%, 53.90%~73.78% and 112.08%~188.98%,
respectively, compared with those without NaOH treatment. NaOH treatment did not destroy the skeletal structure of digested rice
straw, but changed the relative content of functional groups of digested rice straw, which intensified the destruction of cellulose,
hemicellulose and lignin. After first fermentation of 15, 25, 35d and NaOH-treatment, the digested rice straw were reused for biogas
production. The TS biogas production of digested rice straw were increased by 77.37%, 119.41% and 159.94%, respectively, compared
with that under control treatment. The longer primary fermentation time, the better effect of promoting biogas production. After the
experiment, the total biogas yield of rice straw of the treatment of primary fermentation time with 15, 25 and 35d were 202.78, 205.15
and 210.21mL/g TS, respectively, which were significantly increased by 11.89%, 13.20% and 15.99% compared with that of
correspending control, and the total fermentation time were extended by —12, -2 and 8days. In summary, when adopting the process of
PNS, the primary fermentation time of 15d is suitable.
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Table 1 Gas datas of each treatment after the experiment

R T R FSNZn
AbEE 3 TS P25 EPSYAS 3 TS 5w HESFES S TS P25
(d) (mL/g TS) T4 (%) (d) (mL/g TS) (%) (d) (mL/g TS)
TIS 15 146.8 72.40 28 89.98 27.60 43 202.78ab
T15ck 15 146.8 82.31 28 50.73 17.69 43 178.36d
T25 25 168.09 81.93 28 74.82 18.07 53 205.15a
T25ck 25 168.09 90.87 27 34.10 9.13 52 184.98cd
T35 35 174.86 83.18 28 73.07 16.82 63 210.21a
T35ck 35 174.86 92.79 26 28.11 721 61 188.45bc
CK 55 181.23d
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Table 2 Changes of physica—chemical properties of water solution extracted from biogas residue of rice straw obtained before and

after NaOH treatment
szl COD(mg/L) S (mg/L) A A (mg/L) A% (mg/L)
T15ck 6004.29£469.51° 185.88+24.79¢ 92.75+1.96° 71.34+1.03¢
T15 18830.17+566.59" 360.45+7.81° 142.74+5.89* 206.16+2.44°
T25ck 7104.72+403.30° 198.25+13.12° 87.20+1.96° 107.08+1.54°
T25 16239.36£185.05° 417.49+7.29° 151.54+3.21% 227.10+2.98"
T35ck 6997.88+462.62° 196.19+17.50° 95.53+13.75" 89.21+0.85¢
T35 17574.83+403.30° 389.25+19.30° 153.85+9.82° 233.44+3.50
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