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Structural feature and chromium( VI ) adsorption of biochar derived from Pennisetum hydridum

LAT Chang—hong'?, YAN Zeng-guang?, LIAO Bo—wen', LI Song—wei', HE Hong—zhi'?, LI Hua—shou?, CHEN Gui-kui'*

(1.Key Laboratory of Agro—Environment in the Tropics, Ministry of Agriculture, P.R. China, South China Agricultural University, Guangzhou
510642, China;2.State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sci—
ences, Beijing 100012, China; 3.Guangdong Engineering Research Center for Modern Eco—agriculture and Circular Agriculture, Guangzhou
510642, China)

Abstract: This research investigated the structural feature of biochar derived from Pennisetum hydridum under hypoxia conditions at three
pyrolysis temperatures(300 °C, 500 °C, and 700 °C) and its chromium( VI ) adsorption. Results showed that increasing pyrolysis temperature
decreased the biochar production rates, but increased ash content and pH values. Scanning electron microscopy showed that the hole wall of
the biochar prepared at 700 °C was thinner, with more attachments and protuberances inside than that at 300 “C. All three biochars had good
adsorption of Cr(VI), with adsorption capacity being higher at 500 °C and 700 °C than at 300 °C. The adsorption of Cr(VI) by biochars in—
creased quickly and reached saturation after 1 h, and remained no obvious changes after that.

Keywords: biochar; Pennisetum hydridum; pyrolysis temperature; chromium( VI ); adsorption performance; scanning electron microscopy
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mol - L), SRAFEERHELE Cr( VDIFEW T FH), 4
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Table 1 Content of heavy metals in stems of Pennisetum hydridum

LIBILHR Zn Cu Pb Ni Cd Cr
e 144.49+6.18 69.98+7.44 31.28+3.92 7.84+0.86 1.35+£0.61 0.80+0.30
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FH Microsoft Excel il SPSS 17.0 #1711 % 114347,
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2 ERESH

2.1 AEREBEEHENEYRKNEIZELIFHE

R 2% 2 AT, B A P B I O AT RLAE )
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Table 2 Characteristics of biochars from Pennisetum hydridum

under different pyrolytic temperatures

A=yl A ik 300 °C 500 °C 700 °C
PR % 47.31%5.54a 24.5023.67h 15.12+2.94c
pH 6.1620.05h 6.85+0.18b 8.72+0.12a
K53 1% 23.37+0.08h 25.38+4.48ah 30.86+1.86a

V< AT B R R R R AR AR T 400 6 4 A 1351
M2 B B M2 R (P<0.05).

Note: Different letters indicate significant differences between treat—

ments( P<0.05).
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Az 155 TR RIS P o o D BT s )
TRLRIEL, W B A R B0 7] 2 T S22 B3 J 22 40 A, AR
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LA 45 Kok F 500,700 CHil £ 04 A4 90 ik 11 Fre-
undlich ¥ n F 755 K XL 300 CRril 494
PIpe By R o X P AMELHY 4015 45 SR 1R 500,700 °C
]85 P 2 2 2 T 1 WA T 5 32 R I o 5 5 DR 300
CHrl s AEDI b
2.4 HEmxt Cr( V)RR Eh /1%

H I 2 AT L, RS TRIRL i A B A= R AE 1 h

R3 =ZMEBEETHENEMEEYWRMMEE Langmuir 5
0l Freundlich B % B8
Table 3 Langmuir and Freundlich models for adsorption of
chromium( VI ) by biochars obtained at different pyrolytic

temperatures from Pennisetum hydridum

Langmuir #7) Freundlich #7)
Q./mg-g™ b R*  Kimg-g' n R?
300 6.04 0.760 0.954 0.43 1.397 0.855
500 17.45 0.200 0.997 0.90 2.193 0914
700 17.15 0.307 0.921 0.93 1.898 0.935
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Figure 1 SEM images of biochars derived from Pennisetum hydridum under different pyrolytic temperatures
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Figure 2 Kinetics of chromium adsorption by biochar
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