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Removal of 1,2-Dichloroethane from Water Using Boric Acid-Modified Biochar
Supported Nanoscale Zero-Valent Iron
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Abstract: As an organochlorine compound, 1,2-dichloroethane (1,2-DCA) is potentially toxic and hazardous to the

environment. In order to remove 1,2-DCA more efficiently, in this study, boron doped modified biochar from acacia branches
was used as a raw material to prepare boron doped modified biochar-loaded nano-zero-valent iron composites (BBC-nZVI).
Scanning electron microscopy (SEM), X-ray diffraction (XRD), and infrared spectroscopy (FTIR) were used to characterize
and analyze the BBC-nZVI to investigate its removal of 1,2-DCA. The results showed that the composites prepared with
biochar at a pyrolysis temperature of 700 °C showed the best removal of 1,2-DCA, and the removal rate could reach 63.74%;
The removal rate of 1,2-DCA increased with the increase of the initial pH of the solution on the whole; In the coexisting ionic
system, the addition of SO+~ and a high concentration of K* had significantly inhibited the removal of 1,2-DCA, while the
addition of HPO42~ and Mg?* could promote the removal of 1,2-DCA.
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Tab.1 Specific surface area, pore volume and pore size of
different materials

Rk tbRmA(m?g ™) FL&/(cmig™)  FLAZR/(nm)
700BC 9.464 0.025 3.704
700BBC 181.589 0.129 341
BBC-nzZVI 240.633 0.164 3.413
nzVvi 74.431 0.221 3.056

2.1.2 SEM 4#1

ANTEIRE il AR 4 H 1 S e B A B 1 s

(a)700BC (b)700BBC

(c)BBC-nZVI (d)4b 2 /511 BBC-nzVI
1 700BC. 700BBC. BBC-nZVI #1432 f5 BBC-nZVI
MR F B EEE
Fig.1 SEM of 700BC, 700BBC, BBC-nZVI and
BBC-nZVI after treatment
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2 700BC. 700BBC. BBC-nZVI EhZIohitk
Fig. 2 Infrared spectra of 700BC, 700BBC and BBC-nZVI
2.1.4 XRD »#7

nZVI. 700BBC. BBC-nzVI ] XRD EiL i 3
FiRe

3 700BC. 700BBC. BBC-nZVI fJ XRD i
Fig. 3 XRD patterns of 700BC, 700BBC and BBC-nZVI
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Fig. 4 Removal effects of 1,2-DCA by composites with

different carbon to iron mass ratios at different temperatures
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Fig. 5 Removal effects of different dosages of BBC-nZV1 on
1,2-DCA
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Fig. 6 Effect of different pH on the removal of 1,2-DCA by
BBC-nZVI
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Fig. 7 Effect of different concentrations of K* on the
removal of 1,2-DCA by BBC-nZV1
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8 AEIRE Mg BBC-nZVI X 1,2-DCA BIZZHH
Fig. 8 Effect of different concentrations of Mg?* on the
removal of 1,2-DCA by BBC-nZVI1
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9 FREIKRE SO %t BBC-nZVI k4 1,2-DCA KM
Fig. 9 Effect of different concentrations of SO4> on the
removal of 1,2-DCA by BBC-nZVI1
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Fig. 10 Effects of different concentrations of HPO.% on the
removal of 1,2-DCA by BBC-nZV1
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