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Study on the Physicochemical Properties of Biochars Prepared
from Barley Grass and Pine Needle Under

Different Drying Pretreatment Methods

Zheng Chu'*,Xu Na'? Dong Haiyan"’,Lin Yuxia',Shi Chenfei'*, Wang Guoxiang"*

(1.School of Environment, Nanjing Normal University , Nanjing 210023, China)
(2.Jiangsu Key Laboratory of Environmental Change and Ecological Construction,Nanjing 210023, China)

Abstract : In this paper,barley grass(BG)and pine needle (PN) were used as raw materials for the preparation of biochar
through pyrolysis after pretreatment with vacuum freezing and blast drying, respectively. This study aimed to investigate
the differences in the physicochemical properties and stability of biochar under different raw materials and preparation
conditions. The results showed that an increase in pyrolysis temperature from 400 °C to 700 °C led to a reduction in BG
and PN biochar yields by 8.39~9.30%. This was accompanied by a decrease in surface functional groups and a reduction
(0.43~1.84 mg/g) in dissolved organic carbon ( DOC) concentration. Conversely, the ash content, carbon content, pH,
and levels of typical metals such as sodium( Na) ,calcium( Ca) , potassium( K) ,and magnesium( Mg) increased , resulting
in improved chemical and thermal stability. When compared to BG biochar produced at the same temperature , PN biochar
exhibited a higher yield, greater carbon content,and higher chemical stability, albeit with lower ash ,nitrogen content,pH
and DOC levels. The drying method exerted minimal influence on the types of surface functional groups and the internal
crystalline structure of the biochar. Specifically,freeze-drying resulted in a decrease(0.55~2.06% ) in biochar yield and
a reduction in DOC content compared to blast-drying, yet it yielded a higher total metal content and enhanced chemical
stability. This study provides valuable reference and technical support for the preparation of biochar, particularly in the
selection of pretreatment methods.
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Fig.2 FTIR spectral spectra of barley grass biochar and pine needle biochar
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Fig. 3 XRD patterns of barley grass biochar and pine needle biochar
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Table 1 Elemental analysis of biochar

FERL 24 FR C(w,%) H(w,%) N(w,%) H/C RA(w, %)
GBG-400 63.60 3.79 4.69 0.06 11.31
GBG-700 66.89 1.85 0.14 0.03 19.68
FBG-400 63.42 3.79 4.95 0.06 10.74
FBG-700 65.07 1.85 0.15 0.03 21.21
GPN-400 70.32 3.95 0.43 0.06 6.10
GPN-700 81.05 1.58 0.17 0.02 8.20
FPN-400 71.07 4.01 2.40 0.06 7.20
FPN-700 80.94 1.82 0.09 0.02 7.60
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Fig. 4 pH and DOC content of biochar
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Fig. 5 Metal contents of barley grass biochar and pine needle biochar
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Fig.7 Biochar thermogravimetric analysis chart
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