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Table I Mineral macro-elements and middle-elements of to-
bacco-stalk biochar under different pyrolysis temperat-
ures

s (c) W o ¥ %
Temperature Phosph(fms Pota3511.1m CaICH{m MagnesEum
(mgg")  (mggh) (mggh) (mgg))
100 1.123d 10.44cd 14.05¢ 1.50d
200 2.786 d 26.54d 26.56 de 3.11d
300 4941 ¢ 5411¢ 42.45d 5.09c¢
400 9.346 b 113.25b 97.18b 9.87b
500 10.707 b 116.68 b 97.18b 12.27b
600 10.178 b 140.23a 104.84Db 10.57b
700 7.715bc 11258 b 80.19 ¢ 743 ¢
800 18.209 a 11586b 20243 a 22.01a
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Table 2 Mineral micro-elements of tobacco-stalk biochar under
different pyrolysis temperatures

wme (<) W % Vi 1
Temperature Boro? Ironﬁ Mangariese ch,
(mgg") (mggh (mgg™) (mgg"
100 0.013cd  0.125de 0.008 d 0.016d
200 0.015cd  0.361d 0.026 ¢ 0.030 cd
300 0.019¢ 0.285d 0.047b 0.055¢
400 0.010d 0.821 be 0.090 a 0.091b
500 0.011d 1.152b 0.090 a 0.090 b
600 0.067 a 0.946 b 0.095 a 0.094 b
700 0.040 b 0.811 be 0.065b 0.064 ¢
800 0.020 ¢ 1.862 a 0.236 ¢ 0.140 b

FR3 HEFEYIR CN TR EMREARRENTHL
Table 3 Contents of carbon (C) and nitrogen (N) in tobacco-stalk
biochar under different pyrolysis temperatures

PYRILIE (°C) (%) R(%)

Temperature C N CN
100 36.89 ab 240b 1536 a
200 41.00 a 3.56a 11.50 b
300 41.01a 3.80a 10.80 b
400 2397b 2220 10.77 b
500 1522 ¢ 143 ¢ 10.64 b
600 7.55d 0.84d 9.01 be
700 6.64 d 0.79d 8.43 be
800 349¢ 0.71d 4.95d
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Fig.1 Infrared absorption spectra of tobacco-stalk biochar under
different pyrolysis temperatures
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Fig.2 Adsorption isotherms of tobacco-stalk biochar under different pyrolysis temperatures
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Table 4 Specific surface area and pore structure parameters of tobacco-stalk biochar under different pyrolysis temperatures

SR BET tti'%@%ﬁ tt.—?Lﬁ LA t-Plotif%‘L Hﬁéﬁﬁ el tti'%?ﬂﬁR L LA
Temperature BET specific Specific pore Avera.ge t-Plot micropore specific Mesopore specific Mesopore
(C) surface area volume poresize surface area surface area pore volume
(m’g™) (em’ g™) (nm) (m’g™) (m’g™) (em’ g™)
100 0.824 0.001 1.847 0.146 0.370 0.002
200 1.619 0.003 1.847 0.286 0.928 0.005
300 2.880 0.005 1.766 0.800 1.522 0.008
400 6.072 0.009 2.769 0.955 3.294 0.011
500 6.849 0.011 4.543 0.579 4.477 0.015
600 5.269 0.008 3.794 - 3.491 0.014
700 4.659 0.008 3.694 - 3.294 0.011
800 1.199 0.003 5.439 - 1.046 0.004
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Table 5 Correlation analysis of tobacco-stalk biochar pore parameters

T A Lz L FL%E
Temperature Specific surface area Pore size Specific pore volume
R 1 0.321 0.900** 0.416
H AR AR 0.321 1 0.308 0.989™
Lz 0.900" 0.308 1 0.393
HALZE 0.416 0.989™ 0.393 1
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Fig.3 Specific pore volume distribution of tobacco-stalk biochar
under different pyrolysis temperatures
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Physico-chemical Characteristics of Biochars Prepared by Pyrolysis of
Tobacco-stalk under Different Temperatures

XU Liang', YU Xiao-na', LI Xue-1i?, WANG Yue-lin!, SONG Jia-qgian', YE Xie-feng!, LU Jian*"
(1. Tobacco Science College of Henan Agricultural University/National Tobacco Cultivation and Physiology and Biochemistry
Research Centre/Key Laboratory for Tobacco Cultivation of Tobacco Industry, Zhengzhou 450002, China;

2. China Tobacco Corporation Staff Training College, Zhengzhou 450008, China;

3. Xichang Branch of Liangshan Prefecture company of Sichuan tobacco company, Xichang 615000, China)

Abstract: The tobacco stalk was carbonized under different temperatures from 100 “C to 800 °C, and then the basic
physical and chemical properties of biochars were measured. The results showed that the mineral micro-element con-
tents of tobacco-stalk biochar were increased with the increase of pyrolysis temperature at 100-400 °C and kept relat-
ively stable at 400-500 °C. Mineral macro-element contents were showed overall an increased trend with the pyrolysis
temperature rise. The contents of carbon (C) and nitrogen (N) were increased gradually from 100 °C to 300 °C and
then were declined from 400 °C to 800 °C, and the C/N ratio was relatively stable at 300-500 “C. With the increase of
pyrolysis temperature, surface functional groups of tobacco-stalk biochar get condensed and its aromatization degree
was heightened. With the pyrolysis temperature rise, the porosity of tobacco-stalk biochar was increased first and then
decreased. The BET specific surface area, pore size and pore volume of tobacco-stalk biochar were the highest at 400-
500 °C. The mesopores were the main type of pores in tobacco-stalk biochar and mainly consisted of ink-bottle-like
pores. The tobacco-stalk-biochar had higher macro- and micro elements, stable C/N, and complex pore structure at 400-
500 C.

Key words: Tobacco-stalk; Biochar; Pyrolysis temperature; Physical property; Chemical property
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