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Abstract: Life cycle evaluation and crop yield were used to comprehensively evaluate the environmental impact of value—
added biogas fertilizer such as biogas-ammonium sulfur liquid fertilizer and powder traditional biogas fertilizer and chem-
ical fertilizer in eggplant cultivation. Environment evaluation results showed that compared with BF( biogas fertilizer) un—
der equal nitrogen conditions of 340 kg N * hm ™*  the total environmental impact values of BS-ASL ( biogas-ammonium sul—
phur liquid fertilizer) and BS-ASC ( biogas-ammonium sulphur powder) were 41.0% and 46.3% respectively. Although
environmental impact value of BF increases in proportion to the amount of nitrogen applied the yield of eggplant with biogas
fertilizer nitrogen of 85 kg * hm ™ were higher than yield of 170 and 340 kg « hm ™. The eggplant output of the BS-ASL was
63.42 t * hm ™ which was 27.9% higher than that of the equal nitrogen BF. BF after value-added treatment was used for plant—
ing in order to significantly reduce NH; and heavy metal emissions and effectively increase yield. Although BS-ASL increased
production costs to a certain extent it obtained the higher eggplant output with less possible environmental impact.
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( BF340) . BS-ASL

( Total Nitrogen TN) 4
4 ( CF340) .
BS-ASC.

1.1.1 ( UCF: ~40% N: P,0,: K,0 =21:6: 13,
340 kg * hm (15%P,0;) . (99%K,S0,) ) -
1 TN.TP  pH
TN /(g-kg") 1.26 +0.005 1.96 +0.016 4.46 £0.010 200 210 —
TP/(g* kg“) 0.9 +0.03 0.076 £0.0004 3.606 +0.0008 — — 60 150
pH 8.16 +0.11 8.17 +0.13 7.68 £0.21 — — —
1.1.2 5 0 ~30 cm 5
170 kg * hm > "* . 100 o
500 kg * hm > " . ( p)
4 BF85.BF170.BF340  BF680 4 -
:85.170.340 680 kg * hm >, o o
( Biogas residue BR) ( Biogas 1.2 LCA
slurry BS) o LCA N
2 ",
35% 1
25% 2 3 20% ° . ( LCA)
20 ~30 mm o
0 ~30 cm N - LCA
5 o o,
2 (kg *hm™?)
2 3
CF340 UCF 568 119 UCF 405 85 325 68 325 68 340
BS-ASL.  UCF 568 119 BS-ASL 17000 85 13750 68 13750 68 340
BS-ASC UCF 568 119 BS-ASC 425 85 340 68 340 68 340
BF85 BR 6750 30 BS 11277 21 8646 17 8646 17 85
BF170  BR 13250 60 BS 21615 43 17292 34 17292 34 170
BF340 BR 26750 119 BS 43230 85 34585 68 34585 68 340
BF680 BR 53250 238 BS 85520 170 69170 136 69170 136 680
1.3
° NH3=2f=1(m/emXEFi) (1)
NH,.NO; .N,0.NO,. : NH, keNH,; m,,, ,
PO, . . i kg, EF, i
N o ; EF  0.25 EF 0.35
1.3.1 0.60 0.80 " .
pH NH, NH, 1.3.2
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Mg j i
mg’ Cfert ij J i ( 3) o
3 (mg*kg™")
UCF
Pb 0.76 578.95 0.1335 3.1665
cd 0.02 52.63 0.067 0.945
Cr 1.32 342.11 0.038 6.519
Ni 0.59 105.26 — —
Cu 1.8 121.05 0.517 114.7
Zn 7.96 852.63 1.3235  323.4
Hg 0.02 0.06 0.001 —
As 0.2 19.18 0.002 0.1075
4 N
CO, 1@ 8700 kgCO,-q * 0.82°
N,0 296 ©
NOy 320 ¢
NOX 0.7 * 36 kgS0,-eq ° 0.73 *
NH; 1.88 *
NOy 1® 55 kgNO; -eq * 0.74 ®
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NOx 1.2°
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. ( ) N,0
5 NO, NH, NO;
( 5) NH, .
2.1
446.0 mg * kg™'  168.5 mg * kg N,O
NO, . 0.
. 340 kg * hm > 2446 kgCO,-eq
( CF340) . ( BF340) . ;
( BSASL) . ( BS-ASC) 0.2939  0.2984 kgCO,-eq
2~7. 20.1%  22.0% .
( ) °
(kg *hm™?)
CF340 BS-ASL, BS-ASC BF85 BF170 BF340 BF680
NH, 84.08 106. 63 106. 11 57.68 113.37 227.63 453.26
340.00 340.00 340.00 85.00 170. 00 340.00 680.00
NO; ~ 65.53 147.30 46.48 94.93 51.96 80.78 166.94
N,O 7.15 8.72 7.00 3.42 4.49 8.59 17.25
NO, 1.50 1.83 1.47 0.72 0.94 1.80 3.62
PO, - 0.05 0.05 0.05 0.05 0.10 0.19 0.39
0.02 0.88 0.88 3.09 6.01 12.11 23.75
o NH,
NH, NH,
53.0% 53.3%.
Montemayor **
pH
NH, NH, .
NH,.NO;  PO;~ 2
40.0% o
NO;
3 o
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14
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6
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