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Preparation of magnetic seaweed biochar and its application for

efficient removal of methyl orange from aqueous solutions
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Abstract: Magnetic seaweed biochar composite was prepared by in-situ precipitation method and used to remove
the pollutant methyl orange (MO) by adsorption and catalytic oxidation from polluted water. The samples were char-
acterized by scanning electron microscopy (SEM) , transmission electron microscope (TEM) , Fourier transform infra-
red spectroscopy (FTIR) , nitrogen adsorption isotherms (BET) , X-ray powder diffractometer (XRD) and vibrating
sample magnetometer(VSM) , and the catalytic oxidation of methyl orange by the composite was studied. The results
showed that the composite has rough surface, well-developed pore structure, and superparamagnetism, with specific
surface area of 388.56 m*/g, and magnetization of 31.38 emu/g. The best degradation conditions were as follow: the
biochar composite dosage of 5 mg, H,0, dosage of 50 wL, the initial pH of 3, and the temperature 35 °C. The biochar
composite has a synergistic effect between catalytic degradation and adsorption, giving rise to the removal rate of
MO of 99.4%. Therefore it has the potential to be developed as a new water treatment chemicals, due to the advan-
tages of stability, easy magnetic separation and good reusability.
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Fig. 1 Character analysis
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Fig. 2 FT-IR spectra of ABc and Fe,0,/ABc

BT R ECH R A W e . 34101 023 em ™ AbJ2: O—H
HIAR AR PR B0, 2 081 em™ J&2—C=C— ¥ 45 5 5l
1 620 em™ J& C=C Fl C==0 [P 4rde s , Rnm Mo,
TG SRR A A E R E AR TR
HHLY . Fe,0,/ABe fE 578 em™ &b A W g g Hi 3, &
Fe—O0—TFe {25 il 4R sl & gt — 25 30 Fe,0, B A%
N3 ABe i .
2.4 XRD&O#

FI X 55 26 75 951X % ABe I Fe,0,/ABe & & 44
BT 0T, 25 LR 3

7000

6000

5000

4000

3000

——ABc
- F3304/ABC

2000

L wm

0 10 20 30 40 50 60 70
20/(°)

3 ABc#Fe,0,/ABc € & # £ XRD
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Fig. 5 Effect of different conditions on MO removal
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Fig. 8 Effect of reaction temperature on MO removal efficiency
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