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Abstract

In order to select the specific particle size of gasification slag and the ratio of gasification slag to
chemical fertilizer, the functional high efficiency gasification slag compound fertilizer was pre-
pared. The immersion test was carried out in the laboratory to study the large particles (1.00~0.50
mm, B), medium particles (0.50~0.25 mm, M), small particles (0.25~0.15 mm, S) Effect of gasifica-
tion slag particle size and proportion of 15%, 30% and 45% addition of gasification slag on NPK
release of compound fertilizer. The results showed that when immersed for 48 h, the release rate
of ammonium nitrogen, phosphorus and potassium of small particles decreased by 2.87% and
0.02%, 16.88% and 12.46%, respectively, compared with that of large and medium particles, re-
spectively. After soaking for 48 h, the release rate of ammonium nitrogen, phosphorus and potas-
sium in 15% treatment decreased by 4.45% and 3.93%, 51.39% and 24.64%, respectively, com-
pared with 30% and 45% treatment, respectively. Moreover, the NPK release rate of 15% treat-
ment was significantly different from that of 30% and 45% treatment, respectively. Therefore,
particle size and addition proportion have influence on nutrient release of compound fertilizer.
Under the same proportion of gasification slag (15%), the compound fertilizer with gasification
slag particle size of 0.50~0.25 mm had better retarded effect on NPK release than that with gasifi-
cation slag particle size of 1.00~0.50 mm and 0.25~0.15 mm. Under the same gasification slag par-
ticle size (0.50~0.25 mm), the addition proportion of 15% gasification slag had the best delaying
effect on the release of nutrients, followed by 45%, and the worst was 30%.
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Table 1. Basic properties of gasification slags with different particle sizes
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_ FH & (mm) 41 (mm)
et
1.00~0.50 0.50~0.25 0.25~0.15

Bl & (mg/kg) 17.0 1006.2 1460.5
B ¥ (mg/kg) 9.7 301.8 402.7
AT (mg/kg) 9.8 1157.5 1370.2
A% (g/kg) 0.25 4.22 4.90

2 (g/ke) 448 2.61 3.43
A4 (g/kg) 10.56 5.98 8.16
HHLE (g/ke) 452.1 629.3 608.8
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Figure 1. Effect of particle size of gasification slag on release of ammonium nitrogen in compound fertilizer
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Figure 2. Effect of particle size of gasification slag on phosphorus release of compound fertilizer
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Figure 3. Effect of particle size of gasification slag on potassium release of compound fertilizer
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Figure 4. Influence of proportion of gasification residue on release of ammonium nitrogen
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Figure S. Effect of gasification residue addition ratio on phosphorus release of compound fertilizer
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Figure 6. Effect of gasification residue addition ratio on potassium release of compound Fertilizer
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