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Physwochemlcal Propertles ﬂf B)ﬁch‘ars Prepared from Dlﬁ’erent Feedstocks - and

Evaluation” of Its Potential -as A Slow rélease Carriers fqr Biochar-based Fertilizers
XING-Li-bin' , CHENG Jle GENG Zeng-chao' * 'ZHANG H%ng -wei' , LIANG Hong-xu' WANG Qlang SUN Qian-gian' , LI Yan® j

(1. in Laboratory of Plant Numllon and the Agri-environment in Northwest Chmq.,, Ministry of Agriculture, College of Natural Resources and Environment, Northwest A&F
University, deglmg 712100, Chmd 2. Cultivated Land Quality and 'ﬁgmu‘l’turdlEﬁwronmemdl Protection Workstation in Shaanxi Province, Xi’an 710000, China)

Abstract; The ability of bioehar to be a slow-release carrier for hiochar- based fertlizers is closely related to its physicochemical properties. Therefore, it is necessary to
evaluate the physicochemical properties of hiochars prepared from different feedstocks and pyrolysis temperatures before preparing biochar-hased fertilizers. Here, biochars were
prepared from apple pruning branches, cotton stalks, and Eucommia ulmoides branches through biomass dry distillation equipment at different pyrolysis temperatures (400,
500, 600, and 700°C ) , and the physicochemical properties of biochars, such as pH, thermal stability, BET surface area and pore structure, surface functional groups, and
mineral composition, were characterized. Gray correlation analysis and economic evaluation were performed to evaluate the potential of biochars as slow-release carriers for
biochar-based fertilizers. The results showed that the yield of hiochars prepared from the three different feedstocks decreased with the increase in pyrolysis temperature , and the
yield of apple branch biochar prepared at 400°C was the highest (37.4% ). The pHs of all biochars were greater than 10, indicating strong alkalinity. In the pyrolysis
temperature range of 400-500°C , the BET surface area and total pore volume of apple hranch, cotton stalk, and E. ulmoides branch hiochars increased with the increase in
temperature , and the maximum BET surface areas were 265.2627, 107.449 1, and 316. 1854 m”+g ™", respectively. When the pyrolysis temperature was greater than
500°C, the BET surface area and total pore volume decreased. FTIR and XRD pattern analysis showed that the biochars had a rich aromatic structure, among which the apple
branch and cotton straw biochars contained more mineral components, and E. ulmoides branch biochars were amorphous. Grey correlation analysis showed that when the
pyrolysis temperature was 500°C, the physicochemical properties of biochar prepared from the E. ulmoides branches were the best, followed by those of apple pruning
branches, and those of biochar from cotton stalks were the worst. However, E. ulmoides branch biochar had the highest production cost, followed by that of apple pruning
branch and cotton stalk biochar. After comprehensive considerations, the apple pruning branch biochar overall had greater potential as a carrier for BFs.

Key words: biochar; grey correlation degree; slow-release carriers of biochar-based fertilizers; Eucommia ulmoides branches; economic evaluation
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Fig. 1 Thermogravimetric analysis of biochars derived from different feedstocks and pyrolysis temperatures
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Table 2 BET surface area and pore characteristics of biochars

produced from different feedstocks and pyrolysis temperatures

B BET tf%@%ﬂ ,E’\}?Lﬁl P AL
/m”-g” /m’ g’ /nm
AB400 114. 980 0. 086 30. 054
AB500 265.263 0. 157 23.735
AB600 65. 862 0. 058 35.280
AB700 15.384 0. 031 81.417
CS400 16. 400 0.033 80. 112
CS500 107. 449 0. 086 32.185
CS600 31.344 0. 052 65. 743
CS700 27.278 0.041 59. 452
EB400 221.461 0.136 24.573
EB500 316. 186 0.179 22.652
EB600 312.597 0.178 22.827
EB700 12. 184 0.025 81. 896
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Fig. 2 Microscopic scanning of biochars produced from different feedstocks and pyrolysis temperatures
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Fig. 3 FTIR spectrum of biochars produced from different

feedstocks and pyrolysis temperatures
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Table 3 Correlation degree of biochars derived from different

feedstocks and pyrolysis temperatures using five indicators

Okl SRR/ C
400 500 600 700
AB 0. 670 0. 678 0.511 0. 493
s 0. 648 0. 626 0.553 0.515
EB 0.764 0. 826 0. 786 0.513
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Table 4 Feedstock cost for preparing 1t of biochar
via pyrolysis at 500°C
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