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Fig. 1 Morphology features of maize straw biochar-based fertilizers
F1 ERBHEVRREEMILELE
Table 1 Total pore volume and average pore diameter of maize straw biochar-based fertilizers
(em’/kg) (nm) pH
3.7+£0.02a 34+1.0a 8.22+£0.02a
30% 2.1+£03d 2.7+0.6c¢ 5.20+0.02d
40% 3.0£02c¢ 29+02c¢ 5.59+0.01 ¢
50% 33£05b 32+£04b 6.20+0.03 b
P<0.05
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Fig. 2 FTIRs of maize straw biochar-based fertilizers 2.3
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C-0-C 466 ~ 1 081 cm H o 13 4%
Si-O-Si 24.5%(  2)
2
H/IC O/C (N+0)/
-OH -OH C 2
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H/C O/C (N+0)C
C-0-C
N H (0]
1247 ecm™ 1 040 cm’!
CH 47.7% ~ 68.4%
(500 C)C-0-C 20.2% ~ 28.2% 59.4% 24.1% N O
-COOH 1 820 ~ 1 648 cm™! 59.5% ~ 82.6% 164.0% ~
.COOH  228.8% 71.9%  196.5%
H/C 0/C (N+0)/C
-CH;

2972 ~2953 cm’

2 882 ~ 2862 cm’!
2940 ~2916 cm’!

-CH,

R2 EAREBEHREEYRR. EYRREERNENEAS TREMFR T
Table 2 Elemental compositions and atomic ratios of organic components in maize straw and its biochar and biochar-based fertilizers
30% 40% 50%
C(g/kg) 437.9+7.2b 6353+58a 200.7+2.8 ¢ 239.8+£3.9d 3324+4.1c¢
H(g/kg) 49.1+3.1a 425+23b 305+18¢ 324+1.1d 33.9+2.1¢
O(g/kg) 278.5+2.4d 210.2+33e 383.9+27a 365.2+3.1b 3352+50c¢
N(g/kg) 56+09¢ 125+1.1d 41.1+0.6a 37.1+0.5b 33.0=1.4c¢
H/C 0.11b 0.07 ¢ 0.15a 0.14a 0.10b
o/C 0.64d 033¢ 191a 1.52b 1.01c¢c
(N+0)/C 0.65d 0.35e 2.12a 1.68b 1.1l¢c
P<0.05
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Structure and Performance Characterization of Maize Straw
Biochar-Based Fertilizer

LIU Changtao', HOU Jianwei’, SUO Quanyi'", SHI Liping'

(1 College of Grassland, Resources and Environment, Inner Mongolia Agricultural University, Hohhot 010019, China;
2 Wujiang College, Tongren University, Tongren, Guizhou 554300, China)

Abstract: In order to investigate the characteristics and structure of maize straw biochar-based fertilizer, this study
self-prepared maize straw biochar-based fertilizer, and further identified the effects of biochar addition on appearance features,
surface functional groups and compositions of biochar-based fertilizers. The results showed that there was an abundant pore
volume, and the disorder surface was increased with increased amount of chemical fertilizer added. The total pore volume and
average pore size were ranged in the range of 2.1-3.3 cm’/kg and 2.7-3.2 mm, and 2.8 cm*/kg and 2.9 nm, respectively. The
C-0O-C, -COOH, -CHj; and -CH, were disappeared after the biomass was carbonized, which implied that the chemical fertilizer
only affected the elemental composition but didn’t affect its original molecular structure of biochar. Compared with biochar, the
biochar-based fertilizer had lower C and H contents and higher contents of N and O, which were in the range of 47.7%—68.4%,
20.2%-28.2%, 59.5%—82.6% and 164.0%—228.8%, respectively. For element components, there’s an increase trend for H/C, O/C
and (N+0O)/C of biochar-based fertilizer. In conclude, chemical fertilizer has been adsorbed onto the pores of biochar without
changing the framework, structure and functional group contents of biochar, however, the changes in element components can
increase the water retention and adsorption capability of biochar-based fertilizer.

Key words: Biochar-based fertilizer; Appearance features; pH; Functional group; Element component
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