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Research progress on the mechanism of microbial
mineralization stability of biochar

LIU Jie' YANG Yan' HAN Lanfang’ SUN Ke'™*

(1. State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing,100875, China;

2. Institute of Environmental and Ecological Engineering; Guangdong University of Technology, Guangzhou, 510006, China)

Abstract; The potential of biochar for soil carbon sequestration and soil amendment depends on its
microbial mineralization stability-in soil. To clarify the microbial mineralization stability of biochar in
soil is the key to promote the application of biochar in carbon sequestration and soil improvement.
Based on the current research on microbial mineralization stability of biochar, we systematically
summarized the decomposition rates and mean residence time of different kinds of biochar in soil.
The effect of various factors ( biochar characteristics, soil properties and the addition of exogenous
labile organic mattér, etc.) on microbial mineralization stability of biochar was discussed. Also, the
variation of biochar properties and the interactions among soil microorganisms/organic matter/
minerals in the process of biological decomposition were expounded and the mechanism of the
influence of endogenous biochar minerals and exogenous soil minerals on the mineralization stability
was briefly described. Finally, the deficiencies of the current research were summarized and the key
points for future research were proposed.
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Table 1 Studies on microbial mineralization stability of biochar in soil using *C and " C isotope labeling methods

R PR Wiy =S ST T B Ikl

JEt S IR (] . / 272 30k
Feedstock Heat treatment Experiment time Decomposition Mean residence References
temperature/ °C rate/ % time/a
FEA 450,550 120 4" 0.4—1.1 — [26]
IKFEFE AT 250,350 124" 2.1—2.8 — [27]
INFEFERT KA 450 74 d* 0.2—0.3 — [28]
ok R 350,800 60 d* 0.3—0.8 — [29]
INZFERT 400 115d* 3—12 — [20]
TURL 350,700 87 d* 0.1=0.8 — [30]
B 400 8.5a" 0.7x1073 4000 [31]
A 400 1181 d* 1.4x1073 2000 [32]
/AN 450 158 d** 0.3—0.5 40 [33]
ggggi; AR, 400,550 5at 0.5—8.9 90—1600 [34]
Hnt-fi 450,550 2a* 0.4—10.6 25—451 [35]
FAAR 350 48 4" 3.2 56 [36]
LN 550 120 4~ 0.3—1.4 22—67 [5]
FAAR 450 180 d* 0.4 389—605 [25]

o SCES S IR ICEG Ancubation experiment. * % [ [A]SCHE Field experiment.
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interaction with soil)
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