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Surface Characteristics of Four Biochars and Their Adsorption of Cd and Atrazine in Aqueous Solution
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Abstract : Biochars have recently been used to remediate water contaminated by heavy metals and organic pollutants. In this paper, four
biochars derived from organic wastes ( sugarcane top, cassava stem, rice straw and silkworm excrement ) collected from Guangxi were select—
ed to examine their pore structure by Scanning Electron Microscope (SEM ), type and quantity of total oxygen—containing functional groups
via Fourier Transform Infrared Spectroscopy (FTIR) and Boehm titration, and adsorption characteristics of Cd** and atrazine (AT) at dif—
ferent initial concentrations of Cd and AT and different pH values. Biochars obtained at high pyrolytic temperature (700 °C) had more pores
and basic functional groups but fewer acid functional groups than those at low pyrolytic temperature (300 °C ). The adsorption of Cd and AT
by the biochars could be well characterized with pseudo—second—order kinetic model. The Cd and AT adsorption increased with initial con—
centrations of Cd and AT. The adsorption efficiencies of Cd and AT were greater for biochars at 700 “C than 300 °C. Biochars adsorbed more
Cd but less AT at pH 6 than pH 4. Rice straw— and silkworm excrement—derived biochars had greater adsorption capacity for Cd?*, while
sugarcane top derived—biochar had more adsorption for AT.
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Table 1 Main characteristics of biochars studied

- 300 C 700 C
P
BCst BCes BCrs BCse BCst BCes BCrs BCse
TOC/g kg™ 500.58 528.19 331.14 227.79 669.47 692.00 499.46 368.16
CEC/cmol kg™ 25.46 33.04 40.15 59.58 20.45 23.01 28.90 39.61
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Figure 1 SEM images of biochars generated at 300 “C and 700 °C( 1000xmagnifications )
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Figure 3 Contents of oxygen—containing groups in diferent biochars
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Figure 2 FTIR spectrogram of biochars generated at 300 °C and 700 °C
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Figure 4 Sorption kinetics of Cd and AT by biochars
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Table 2 Parameters of Pseudo—first—order and Pseudo—second—order kinetic models for Cd and AT adsorption

T SRR B A/

HE— G B2l )~ T

WE W Bl )2 5

mg- g ¢i/mg- g ky/min™ r ga/mg- g ko/g mg™ +min™ r
BCst-300 AT 0.876 0.517 0.049 0.884 0.900 0.26 0.999
BCst-700 2.623 2.601 0.055 0.900 2.841 0.03 0.998
BCse-300 0.403 0.338 0.043 0.980 0.430 0.24 0.997
BCse-700 1.784 1.900 0.052 0.934 1.901 0.05 0.998
BCst-300 Cd 2.076 1.126 0.066 0.799 2.222 0.06 0.998
BCst-700 4.888 1.075 0.081 0.944 5.000 0.12 0.999
BCse-300 2.606 1.677 0.084 0.983 2.674 0.13 0.999
BCse-700 8.840 4.478 0.082 0.995 9.090 0.05 0.999
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Figure 5 Effects of initial solution Cd concentrations on Cd adsorption by biochars
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Figure 6 Effects of initial solution AT concentrations on AT adsorption by biochars
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Figure 7 Effects of initial solution pH on Cd adsorption by biochars
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Figure 8 Effects of initial solution pH on AT adsorption by biochars
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