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Abstract: In order to explore the influencing mechanism of ultrasonic treatment on anaerobic

fermentation of straw, the study investigated the effects of ultrasound treatment intensity and
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single ultrasound treatment time on the growth of anaerobic microorganisms and dissolution of
soluble substances, initially determining the valid range of ultrasound intensity and single
ultrasound treatment time. Orthogonal experiment was employed to evaluate the effects of
ultrasound treatment intensity, action time and time interval on biogas yield and CH, content in
biogas obtained from anaerobic fermentation of straw. It is found that the growth of anaerobic
microorganisms could be promoted by increasing the sound intensity of ultrasound under
1.2 W/em®. The growth of bacteria could be promoted by ultrasound treatment at the sound
intensity of 0. 8 W/cm® for 15 minutes whereas it could be inhibited at a long-term ultrasound
treatment. Ultrasound treatment at the sound intensity of 0.8 W/cm? for 30 min. could
increase the straw dissolution rate by 13.5%. Ultrasound treatment at 1.0 W/cm® for
15 minutes each time at the interval of 50 minutes could bring forward the gas production peak
by 4-5 days. Meanwhile, it could also boost the total gas yield and CH, production by 24.48%
and 25.92%, respectively. Overall, ultrasound treatment can improve the gas production
efficiency by promoting the growth of anaerobic bacteria, accelerating the nutrient dissolution
from straw and improving the mass transfer of fermentation broth. The results can provide
reference for application of ultrasound to anaerobic fermentation of biogas.
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Fig.2 Effects of ultrasound treatment intensity on

growth and development of anaerobic microorganisms
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Fig.3 Effects of ultrasound treatment time on growth

and development of anaerobic microorganisms
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Fig. 4 Effect of ultrasound treatment time

on rice straw dissolution rate
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Table 1  Effect of combination of ultrasound intensity, single ultrasound treatment time and time interval on gas production

8041 : ARJUKY e P /ml CH, &/ %
PR/ (W e em %) FYGHE 7 AL HE B /min fsf 8] 6] % / min

1 0.6 10 30 52 732 56. 20
2 0.6 15 50 55 967 57. 31
3 0.6 20 70 56 312 56. 41
4 0.8 10 50 62 394 56. 60
5 0.8 15 70 62 798 57.50
6 0.8 20 30 62 705 54. 80
7 1.0 10 70 61 853 58. 40
8 1.0 15 30 64 647 54.10
9 1.0 20 50 62 586 56. 90
K1 55 003. 67 58 993. 00 60 028. 00

K2 62 632. 33 63 137. 33 60 649. 00

K3 63 362. 00 60 867. 67 60 321. 00

R1 8 358. 33 2 144. 33 621. 00

ALK 1.0 15 50

C1 56. 64 57.07 55.03

C2 56. 30 56. 30 56. 94

C3 56. 47 56. 04 57. 44

R2 0.34 1.03 2. 404
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