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Abstract : Aqueous ammonia was used to pretreat wheat straw to improve biodegradability and provide nitrogen source for enhancing biogasfi—
cation efficiency. Three doses of ammonia(2%, 4% and 6%, dry matter ), and three moisture contents(30%, 60% and 80%, dry matter )were

applied to pretreat wheat straw for 7 days. The pretreated wheat straws were then anaerobically digested at three loading rates(50 g+ L., 65 g-

L and 80 g+ L") to produce biogas. The results showed that the biogasfication efficiency of ammonia pretreatment wheat straws could be im—
proved by enhancing the moisture levels. The total biogas productions of ammonia—pretreated wheat straws at 80% moisture content were

25.7~29.2 1., 35.4~38.1 L and 40.5~44.9 L, increased by 14%~29%, 26%~36% and 23%~37%, respectively, as compared to those of un—
treated ones. The wheat straw pretreated at 80% moisture content and 4% ammonia achieved the highest methane yield of 200 mLCH,-g™ VS

at the loading rate of 65 g+L™". The reductions of total solids and volatile solids were improved by 29% and 30% respectively, and the diges—
tion time was reduced 28%, as compared to that of untreated one. The main chemical compositions and extractives of wheat straws were also

analyzed; it showed that the decomposition of cellulose and hemicellulose content, the contents of cold—water and hot—water extractives could

be improved as moisture contents enhanced. The changes of main compositions and structures were believed to contribute to the improvement

of biogas production of ammonia—pretreated wheat straws.
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Figure 1 Total biogas productions of ammonia—pretreated wheat

straws at the loading rate of 50 g+ L™
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Figure 2 Total biogas productions of ammonia—pretreated wheat
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Figure 3 Total biogas productions of ammonia—pretreated wheat

straws at the loading rate of 80 g-1.”!
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Table 1 Methane yields of the untreated and ammonia pretreated wheat straws(mLCH,- g VS)

SR edba 0% A 60% ik 80% fik

2%NH, 49%NH; 6%NH; 29%NH; 49%NH, 6%NH, 29%NH; 49%NH; 6%NH,
50 gL 153 161 158 143 165 166 168 173 176 188
65 gL 157 168 169 161 163 186 186 187 200 189
80 gL 127 147 159 175 190 183 191 176 191 181
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Figure 4 The TS and VS reduction of the untreated and ammonia—pretreated wheat straws at 80% MC after digestion
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Table 2 Digestion time of untreated and ammonia—pretreated wheat straws(d )

SR edba 0% A 60% ik 80% fik
2%NH, 49%NH; 6%NH; 29%NH; 49%NH, 6%NH, 29%NH; 49%NH; 6%NH,
50 gL 23 23 27 23 21 25 23 20 21 22
65 gL 33 29 28 43 22 38 47 21 25 28
80 gL 45 48 40 52 24 40 48 24 29 49
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Table 3 Main compositions and extractives of untreated and ammonia—pretreated wheat straw
L 30% 5 7KK 60% 5 IK R 80% 7KK
FEdlsy RO
2%NH; 49%NH; 6%NH; 2%NH; 49NH; 69%NH; 29%NH; 49%NH; 69%NH;
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POKHERY) 14.9 16.7 19.2 203 16.9 19.3 205 19.3 20.7 226
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R-TEHRIY) 1.87 1.73 1.56 1.75 1.73 1.74 1.68 1.45 1.46 1.43
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