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Abstract ; Biochar is rich in carbon, which can reduce carbon emissions greatly by carbon sequestration, and play a sig-
nificant role in controlling the diffusion of pollutants and promoting plant growth. Biochar, as a by-product of a variety of
agricultural waste, such as corn stove, can increase the added value of agricultural products and increase agricultural in-
come. To resolve the problem of the processing and utilization of corn stalk in North China in a high efficient, economic
and environment-friendly way, in this study, a series of biochars were made from corn stove under different temperatures
(200, 300, 400, 500 °C) using oxygen-limited pyrolysis method. The pyrolysis kinetics, structure, morphology,

element composition, specific surface area, pore dimeter distribution and surface functional groups were analyzed thor-
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oughly and systematically by according methods, respectively. The results showed the biochars prepared under different

pyrolysis temperatures possessed differential pyrolysis kinetics and distinct surface functional groups, which meant the

pyrolysis process of different biomasses. With the heating-up process of pyrolysis, the yield, contents of nitrogen and car-

bon decreased, but the hydrogen and oxygen increased ; meanwhile, the ratios of H/C and (O+N)/C decreased, which

meant the decreasing of hydrophilicity and polarity and the increasing of aromaticity and stability. Thermogravimetric

curve and differential thermal curve included three processes respectively. When the pyrolysis temperature was high, the

weight loss ratio was low and the curve tended to be gentle. The specific surface area, micropore specific surface, medi-

um pore volume, micropore volume increased with the elevation of pyrolysis temperature, but the most probable aperture

decreased ; moreover, adsorption capacity enhanced. In conclusion, the biochars could be prepared under 400 °C with a

relative high yield and the most stable structure and the best adsorption performance could be obtained.

Key words: corn stover, biochars, oxygen-limited pyrolysis, structure
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Table 1  Determinant for element contents of biochars prepared under different phrolysis temperatures
1 N ' A =3 A=
Jeteme N o " o e (LR /B
Pyrolysis temperature N C H 0] H/C (0+N)/C
(%) (%) (%) (%)
200 1.11 50.28 4.85 34.6 0.096 46 0.710 223
300 1.97 58.37 2.59 24.97 0.044 372 0.461 538
400 2.27 64.49 2.86 18.78 0.044 348 0.326 407
*x2 AERUEBEHENEMROLLRERMILEEXE
Table 2 Values of specific surface area and pore diameter of biochars under different phrolysis temperatures
BARR BE e AL H R AR - ML e JLfLAE
b . e . T LR . .
yrolysis Specific Micropore specific . Micropore The most probable
Medium pore volumn
temperature surface area surface area (mL - ¢) volume volume aperture
() (m* - g") (m* - g") e (mL - g") (nm)
200 2.211 5¢ 0 0.013 2¢ 0 4.13a
300 13.777 9b 0 0.031 4b 0 2.60b
400 107.010 3a 60.82 0.074 8a 0.028 0 2.12b

TE: AF/NGFEEFRIRTE 0.05 KT AFEREEZER,

Note ; Different letters indicate significant differences at the level of 0.05.
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