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Preparation of bentonite-based Fenton composite material and its adsorption and

removal of pollutants in wastewater

ZHENG Yu', YU Jie?, LI Ping' , WANG Chenyi', XU Yuanyuan', TIAN Xiao' , TANG Weiwei'
(1. College of Biology and Environment, University of Zhejiang Wanli, Ningbo 315100, China; 2. Ningbo Shenggian
Environmental Technology Development CO. LTD., Ningbo 315100, China)

Abstract: In order to realize waste recycling and remove pollutants from wastewater, two new Fenton-like compo-
sites (SFM) with dual functions of removing ammonia nitrogen (NH,*-N) and permanganate index (I,) were pre-
pared. The two SFMs are made by mixing fly ash, dried sludge and oyster shell as basic raw materials (FDO) in a cer-
tain proportion and adding two bentonite based inorganic mineral materials, which are respectively recorded as ac-
tivated clay type (ATC/FDO) and bentonite type (BT/FDO). The surface morphology and pore structure of SFM were
characterized by SEM and BET. The adsorption and removal effects of I;, and NH,"-N in wastewater under the
Fenton-like system of two kinds of SFM were comparatively studied, and the adsorption characteristics were ana-
lyzed by kinetics and adsorption isotherm models. The results show that the removal effect of ATC/FDO on Iy, and
NH,"-N is better than that of BT/FDO. After 5 days of treatment, the corresponding removal rate of ATC/FDO on I,
and NH,"-N is as high as 95.76% and 99.65% respectively. The optimum preparation conditions of ATC/FDO are as
follows: the mass ratio of activated clay as basic raw material is 5 : 5, calcination temperature is 400°C, calcination

time is 120 min. The optimum conditions are 20°C, pH=6.5, and the dosage ratio of ATC/FDO to H,0, is 5 g/L :

Wi BHEA: 2021-06-04; fEEIAHA: 2021-09-13; RABHEI: 2021-09-13 ; ML EH&ZAETE: 2021-09-23 12:23:25

M4 E % #udk: https://doi.org/10.13801/j.cnki.fhelxb.20210922.002

EE&UH: BEFEAREAIES (21207036); #iT4 TR 250158 (LGF21E080014); #iTL4 —FiéRl AW TAE” FFitdk4: (KF2021008); #iiT A A HL
T FE A Bt R A AR TS SCIG 0 H (2020E10018); WiVLTT 22 BE S b IR A AR BHE R IR A1 AT H

BISMEE: DB WL, #U0%, iAW, OF58 J5 10 5 B A B E 5163 E-mail: weyxz@163.com

SIAME: T, T, 2T, 45 I LA S ARl A B HOR I 25 BRBK s QeI TERE 1], 2P AR, 2022, 39(6): 2774-2782.
ZHENG Yu, YU Jie, LI Ping, et al. Preparation of bentonite-based Fenton composite material and its adsorption and removal of pollutants in
wastewater[J]. Acta Materiae Compositae Sinica, 2022, 39(6): 2774-2782(in Chinese).


https://doi.org/10.13801/j.cnki.fhclxb.20210922.002
https://doi.org/10.13801/j.cnki.fhclxb.20210922.002
mailto:wcyxz@163.com

T Wi g

IS BB ) 58 B R B 2% R B2 K T ¥ e B 1 RE

<2775 -

1 ml/L. The adsorption process of NH,*-N on the two SFMs conforms to the quasi-second-order kinetics and the

Freundlich adsorption isotherm equation. The research results can provide new technologies and new materials for

waste resource utilization and water treatment.

Keywords: Fenton-like composites; optimal preparation conditions; optimized processing conditions; NH,"-N

removal rate; I;, removal rate
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Table1 Main components of test materials

Material/wt% SiO, Al,O4 Fe,04 MgO CaO Na,O K,O Ignition loss
Dried sludge 47.65 13.84 14.14 4.22 3.12 1.92 0.94 3.44
Fly ash 45.32 24.29 7.39 2.46 2.69 1.38 0.75 2.42
Bentonite 69.80 14.26 1.86 2.78 1.78 1.48 1.61 3.16
Activated clay 63.44 15.69 2.37 1.36 0.58 0.69 0.84 3.94
Oyster shell 7.89 0.68 0.45 1.98 86.34 0.64 0.86 4.89
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Fig.1 Influences of mass ratio of basic raw material (FDO) to activated

clay (ATC) bentonite (BT) (a), calcination time (b) and

calcination temperature (c) of new Fenton like composite

(SFM) on pollutant removal rate
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type (BT/FDO) (b) new Fenton like composites at 50.0 K magnification
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NH,"-N and reaction kinetics linear fitting curves (c) of SFM
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Table 2 Kinetic parameters of NH,*-N adsorption of SFM

Model Parameters and equations ATC/FDO BT/FDO
Equation y=-0.0396x-0.1756 y=-0.0440x+0.5594
R 0.9203 0.8457
First order kinetics B
q./(mg-g™) 1.1 1.014
Gmax/ (Mg'g™") 1.093 1.005
Equation y=0.8365x+ 9.5827 y=0.7547x+ 27.5633
Second order kinetics R 0.9986 0.9853
q./(mg-g™") 1.091 1.016

Notes: R*—Correlation coefficient; g,,,,—Maximum adsorption capacity.
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Fig.5 NH,'-N adsorption curves (a), Langmuir (b) and Freundlich (c) adsorption isotherm equation fitting curves of SFM
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Table 3 Isotherm parameters NH,*-N adsorption of SFM

Model Parameters and equations ATC/FDO BT/FDO

Equation y=0.0316x+26.0459 y=0.1833x+31.1318
X R 0.8738 0.8583

Langmuir o
q./(mg-g™) 3.1614 2.215
K, 0.0012 0.0059
Equation y=0.9389x-2.6443 y=0.8022x-2.9694
R 0.9993 0.9966

F dlich

reundiic K 0.0711 0.0513
1/n 0.9389 0.8022

Notes: K; —Parameters of Langmuir; K;—Parameters of Freundlich; 1/n—Parameters of Freundlich.
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