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Preparation of zinc-modified coal gangue and

its adsorption on phosphate from wastewater

ZHANG Geilu, ZHANG Mengyao s LIU Yiqing, ZHOU Jianmin, FU Yongsheng

(Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, P. R. China)

Abstract: Coal gangue is one of the biggest industrial solid waste in China, and it is widely used in the field
of wastewater treatment as adsorbent. However, there are a lot of crystal water and clay mineral impurities
in the natural coal gangue. If natural coal gangue is directly used to treat wastewater, there are some
problems such as low efficiency, long time and large dosage. In this experiment, ZnCl, was used to modify
coal gangue to reduce the crystal water and clay mineral impurities, increase the specific surface area of coal
gangue, improve the treatment efficiency and reduce the treatment cost. Through the modification
experiments under different conditions, the modified coal gangue needed for this experiment is obtained. At
the same time, the structure and chemical composition of the modified coal gangue are changed compared

with the original coal gangue. ZnO has replaced SiO, as the main chemical composition of zinc modified coal

Wi BH3:2021-01-15
EEWE 1A RHYIT R L (2018SZDZX0026)
YEB BT IR AR (1994- ), B, FENF AT P HIBFST , E-mail : 2779364582@qq. com,
XX GREEE B 1+, E-mail: liuyq@swijtu. edu. cn,
Received: 2021-01-15
Foundation item: Major Special Project of Sichuan Science and Technology Department (No. 2018SZDZX0026)
Author brief: ZHANG Geilu (1994- ), main research interest: water pollution control, E-mail: 2779364582(@qq. com.
LIU Yiging (corresponding author) , PhD, E-mail: liuyq@swijtu. edu. cn.



142 N = 7 N A

FROF E O

% 44 %

gangue, the Zn’" loading on the surface of coal gangue increases the specific surface area of coal gangue,

changes the internal structure of coal gangue, and improves the ability of treating phosphorus-containing

wastewater with coal gangue as adsorbent. Through the adsorption treatment of 50 mg/L simulated

wastewater containing phosphorus by zinc-modified coal gangue, the optimum adsorption conditions were

obtained as follows: The dosage of zinc-modified coal gangue was 1 g/L, the pH was 5 and the temperature

was 30 ‘C. In addition, Ca®’" and Mg®" can promote the adsorption of phosphate on zinc-modified coal

gangue,
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Table 3 Fitting results of kinetic model of adsorption process
EIPIE Ry W/ (mg+ L) K R? Ay SR -
25 1. 333 0.969 2 Y=-—0.578 8+1. 051 39 11. 256 2
—gIE
50 0.152 0. 861 5 Y=—0.066 1z+1. 306 37 20. 247 4
25 0. 251 0.999 0 Y=0. 039 5¢+0. 007 26 25.310 0
it/ 2/ 5s
50 0. 030 0.993 3 Y=0.024 0:+0. 019 07 41. 614 6
N A 1 h,ZnCL ¥ JE 0. 3 mol/L,
3 g

DAERE 50 mg/T 5 W K (0 8% M AT £ fi
A 0 R 1230, pH {7 7B 30 °C 4R
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AL I KA U PR S ZnO) S8R AT A7 B9
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