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The Structural Characteristics of Biochar and Its Effects on Soil Available Nutrients and Humus Composition
ZHOU Gui—yu, DOU Sen", LIU Shi—jie
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Abstract: Biomass—derived charcoal, also named biochar, has the characteristics of high stability against decay and high capability of adsorp—
tion, so it can influence the environment through interaction with climate and geology. There is significant difference in structural characteris—
tics of biochar which is obtained from wood and agricultural residues by means of different procedures. As one possible source of the compo—
nents with high aromatic structure in soil humus, biochar is of great importance in improving soil fertility, and in maintaining the balance of
soil ecosystem. The aim of the research is to investigate the structural characteristics of biochar and the effects of it when applied to soil on
available nutrients and humus composition. The results showed that there was great difference between chemical structures of biochar which
was produced by different biomass. Aliphatic property of maize straw—derived biochar was stronger than that of pine—derived biochar and
commercial black carbon; Aromaticity and thermal stability was on the contrary; Properties of pine—derived biochar was just intermediate.
Biochar could influence the soil properties, after being added to soil and incubated for 45 days, and the content of soil organic matter, humic
acid and fulvic acid were more or less increased to different levels. However, humification degree decreased with the increase of incubated
time. The application of biochar could also increase the content of available nutrients, especially the content of phosphorus, alcium and mag—
nesium. The decreased AlgK of humic acid had a positive impact on the long—term preservation of soil organic carbon.
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Table 1 Elemental composition of biochar and commercial black charaoal

(Ui Clg-kg? H/g kg™ N/g-kg™ O/g-kg™ C/N EE/R H/C EE/REL O/C BE/R I
FEFF YR R 556.83 50.98 12.04 380.23 53.96 1.10 0.51
VNS 705.12 39.24 6.17 249.53 133.33 0.67 0.27

(BRI 705.60 36.32 5.90 25221 139.53 0.62 0.27
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Figure 1 Differential thermal analysis of biochar and commercial
black charcoal
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Figure 2 IR spectrum of biochar and commercial black charcoal
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Table 2 Reactive heat of biochar and commercial black charcoal

- i i 1 i 2 KRR RRT Hodk
C Rk -g? LfEimgeg?  C HHVK-gl KE/mgeg?  C VK -g? KFimgeg? kg mgegt R/
FEFFEYI R R 315 19.97 481 405 6.91 281 442 7.21 142 34.09 904 0.71
BRI R R 321 5.39 179 - - - 438 36.29 768 41.68 947 6.73
(G2 316 3.08 97 - - - 458 59.07 830 62.15 927 19.18
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Figure 4 Variation of SOC content
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Table 3 Relative intensity of the main absorption peaks of IR spectrum(semi—quantitive )
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Figure 3 Variation of soil available nutrients content
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