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Study on degradation of methylene blue by Fenton-like system with

modified bio-char loaded with iron
YANG Xinyu'?,FU Aidong', WU Xiangqian', SHEN Guotao', FANG Xiang',ZHAO Jianbo'-*
(1. College of Chemistry and Chemical Engineering , Tarim University , Alar 843300, China ;
2. Engineering Laboratory of Chemical Resources Utilization in South Xinjiang ,

Xinjiang Production & Construction Corps , Alar 843300, China)

Abstract: The modified bio-char K,CO,@BC was prepared by activating cotton straw as a precursor with K,CO,, placed
in FeSO, solution to form a suspension. After drying, it was calcined to prepare the modified bio-char catalyst Fe/K,CO,@BC
loaded iron. XRD, FT-IR and SEM were used to characterize Fe/K,CO,@BC and to study its acid and alkaline resistance.
Using methylene blue as the target pollutant, the heterogeneous Fenton-like system composed of Fe/K,CO,@BC and H,0,
was used to degrade methylene blue in water. The effects of pH, Fe/K,CO,@BC dosage, H,0,dosage, temperature and
other factors on the degradation of methylene blue were investigated. The results showed that the Fe species in
Fe/K,CO,@BC mainly existed in the form of Fe,0,, which had certain acid and alkali resistance and good stability.
Fe/K,CO,@BC-H,0, Fenton-like system could catalyze the degradation of methylene blue in water with high efficiency,
and the amount of H,0, was small, the pH of the system had a wide range of adaptability. The removal rate of methylene
blue still reached more than 85% after five cycles of catalyst use. The kinetic study showed that the degradation process
conformed to the quasi-secondary kinetic equation, which proved that the removal of methylene blue was determined by
the redox reaction in the Fe/K,CO,@BC-H,0, system. The activation of H,0, molecules by the catalyst and the generation
of hydroxyl radicals were the main reasons for the efficient degradation of methylene blue.
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Fig. 1 XRD of Fe/ K,CO,@BC before and after reaction
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Fig. 2 FT-IR of Fe/K,CO,@BC before and after reaction
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Fig. 4 Removal of methylene blue by different systems
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Table 3 Effect of Fe/K,CO,@BC dosage on removal effect

Fe/K,CO,@BC

B/ (1) 0-2 0-3 ! I3 2
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H,0, )11 i/
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Fig. 5 Effect of temperature on removal of methylene blue
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Fig. 6 Fitting curve of quasi second order dynamics
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Table 5 Fitting parameters of kinetic model for methylene blue

degradation by Fe/K,CO,@BC

THE— 3 g i M g3 Iy “E A
T/°C 0/

(mg-&g’]) kl/minil R (mgQ'eg/;’l) (g-mg’kﬁ/min’]) R
25  23.67 1.59x1072 0.866  92.59 2.21x107  0.999
30 16.02  2.71x107* 0.882  96.15 4.56x107  0.999
35 15.54  9.14x107° 0.644 86.21 2.97x107°  0.999

Wt T, Fe/K,C0,@BC~H,0,% Fenton 14
FRO6F I HY R W I i B N B S T G Bl ) A
Y, 3 W] A 3 T B 7 S e fife SI7 R R i ok B Y 32
P
2,11 BEHFIHTEIRE R
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PR T B PE . 5 2 B Fe/K,CO,@BC #E 47 RE 4> 55,
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TR PR T MRS, 7EAH W] 5256 4544 F (30 °C, pH=4,
Fe/K,CO,@BC # Ml 1 g/L, H,0, i & 10 mmol/L, X
% 240 min) T 42 40 B 100 mg/L V. H 3 5 R K, SE 56
ZiR K6,

£6 Fe/K,CO,@BCEIRE F4H1E
Table 6 Fe/K,CO,@BC recycling feature

Fe/K,CO,@BC
TR 0 ! 2 3 4 >
£ ER % 95.36 93.13 92.24 88.28 87.16 85.71

&6 n W, it 5 KIEH MG, Fe/K,CO,
@BC-H,0,% Fenton 4 £ X 7. F 3 5 14 25 [ R W A7
A%, AT fE 2 1 T Fe/K,CO,@BC it W 15 A W, 45
e A S TR T i VA SNl (= 0 AL B o<
FoBRFATE>85% , 2% BHIZ AR A 70 W] 41 B 22 Ik i .
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