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Abstract: [Objective] The effects of NaOH pretreatment and its combination with ultrasound on anae-
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robic co-digestion performance of wheat straw and pig manure were studied. [Method) Pretreatments with
0% +3% ,and 6% NaOH (CK,3% and 6%) and its combination with 15 min 250 W ultrasonic pretreatment
(CK+,3%+ and 6% +) were conducted for wheat straw before the fermentation with pig manure at mass
ratios of 2: 1,1 : 1 and 1 : 2 was carried out. The changes in anaerobic fermentation characteristics inclu-
ding biogas production,pH,alkaline and volatile fatty acids (VFA) were determined. [Result] The surface
structure of wheat straw was obviously damaged by NaOH pretreatment alone or combined with ultrasonic
pretreatment. At the beginning of fermentation,daily biogas productions of all treatments reached the first
peak around day 3.and dropped to the lowest value around day 8. With hydrolytic acidification, daily biogas
productions showed the second peak at different times. In the NaOH pretreatment or ultrasound combined
with NaOH pretreatment groups, when wheat straw was mixed with pig manure at ratios of 2 ¢ 1 and
1 : 1,the cumulative gas production increased with the increase of NaOH content. When wheat straw was
mixed with pig manure at the ratio of 1 ¢ 2,CK group had the largest cumulative gas production in NaOH
pretreatment alone groups, while 3% 4 treatment had the largest cumulative gas production in the com-
bined pretreatment groups. The anaerobic fermentation efficiency of pretreated wheat straw and pig manure
depended on mixture ratio. When the ratios of wheat straw to pig dung were 2 ¢ 1,1 : 1 and 1: 2,the pH
values of NaOH pretreatment alone were 5. 6—7.7,5.6—7.6,and 5. 7—7. 7,and those of NaOH pretreat-
ment combined with ultrasound pretreatment were 5. 7—7.9,5.6—7.6,and 5. 7—7. 7. There was no signif-
icant difference in pH values. When the wheat straw to pig manure ratio was 2 ¢ 1,the alkaline increase rate
was the fastest and remained high during the whole fermentation period,followed by 1 ¢ 1 groups and 1 : 2
groups. In the early stage of fermentation, VFA mass concentration fluctuated greatly, while it changed
slightly in the later stage. Overall, VFA of pretreated wheat straw with pig manure at the ratio of 1 : 1 was
close to that of the 1 ¢ 2 groups,both were higher than that of the 2 : 1 groups. Ultrasonic treatment alone
can improve gas production effect,and ultrasonic treatment combined with NaOH did not show synergistic
effect on gas production. [Conclusion] The wheat straw after pretreatment with 6% NaOH mixed with pig
manure at the ratio of 2 : 1 could achieve good anaerobic co-digestion performance.
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1. Temperature controlling box;2. Temperature sensor; 3. Strip heater;4. Thermostatic water tank;5. Taking sampling;

6. Airway tube;7. Air outlet;8. Water pipe;9. Substrate; 10. AD reactor;11. Biogas collecting bottle; 12. Water collecting bottle; 13. Water
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Fig. 1 Anaerobic fermentation device with controlled constant temperature''®
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Table 1 Experiment design of straw and pig manure under treatments
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Fig. 2 Images of wheat straw surface structure examined by scanning electron microscopy
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Fig. 3 Changes of daily gas production under different treatments

58 61

16 000 O CK: O 3%; B 6% 16 000 [ — OCK+; 3%+, B6%+
(= - = —
o — o ] —
B 14000 — 5 14000 [ - —
28 oot [ 22 12000 | — = _
i = — — g o — — —
ﬂﬂa 10000 [ — ﬂﬂ& 10000 [ [ ] = | — =
43 I — 43 | — — —
&‘e§ 8000 — &g 8000 — — —
B2 6000} — W% 6000 | — — —
-
(3] 7 (3] 1 1 |
2 4000} — 2 4000t — = —
2000 | — 2000 f — — —
L 2:1 101 1:2 g 201 101 1:2
JROEHAC Ee JRRHAC E
Raw material ratlo Raw material ratlo

B4 N [E) SUAR R /N 22 FE AT 45 08 2E T LU IR & R e R BL™ A Y 52 )

Fig. 4 Change of accumulated gas production under different treatments
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Fig. 5 Dynamic change of pH value under different treatments
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Fig. 7 Dynamic change of VFA content under different treatments
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