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Effects of Biochar Pyrolysis Temperature on Its Surface Characteristics and Nitrogen and Phosphorus Release
LIU Qing—song, ZHAO Li—fang

(School of Water Resources and Environment, China University of Geoscience, Beijing 100083, China )

Abstract: To investigate the effects of biochar pyrolysis temperature on its surface characteristics and nitrogen and phosphorus release,
cornstalk—based biochar(CB) and poplar—based biochar(PB) were produced at a temperature range of 250~450 °C. The surface elemental
and group composition of biochars were analyzed using X-ray photoelectron spectroscopy (XPS) and Fourier transform infrared spectrometer
(FTIR). The results showed that the contents of various elements varied with the pyrolysis temperature, but the trends were different for the
two biochars. The groups of biochar changed with a rise in pyrolysis temperature. The C=0 groups were increased and the aromaticity was
enhanced. With the rise of pyrolysis temperature, the release of NHi—N and NO;-N firstly increased and then decreased. The release of total
phosphorus increased to some extent for CB, while it increased firstly and then decreased for PB. The release kinetics of nutrient elements
varied to some extent for biochars pyrolyzed at various temperatures. The release process was almost completed in 48 h. The surface
characteristics and nitrogen and phosphorus release behavior of biochars were closely related to the pyrolysis temperature and biomass
source.
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Table 1 Surface elemental composition of CB biochar series(at/% )

e C (0] N P 0/C  (N+0)/C
CB250  77.74 19.61 1.20 0.27 0.25 0.27
CB350  75.71 19.55 1.10 0.39 0.26 0.27
CB400  71.11 20.74 1.73 0.36 0.29 0.32
CB450  67.59 23.07 0.32 0.29 0.34 0.35
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2 PBAEYIRKIREITEAK (at/%)

Table 2 Surface elemental composition of PB biochar series(at/% )

FEdh C 0] N P 0/C  (N+0)/C

PB250  83.00 15.25 0.96 0.25 0.18 0.20
PB350  84.88 13.19 1.99 0.28 0.16 0.18
PB400  84.63 13.11 0.76 0.33 0.15 0.16
PB450  84.51 13.02 0.56 0.22 0.15 0.16
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Figure 1 FTIR spectra of the biochars
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