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A Study on Mg-Zeolite modification and removal of heavy metal using

zeolite in LAS (Lithium-Aluminosilicate) leaching residue

Gyu-Cheol Kim

Department of Metallurgical Engineering, The Graduate School, Pukyoung

National University

Abstract

Due to the recent industrial development, water pollution is getting
serious. Water pollution is becoming serious due to industrial wastewater
generated from factories. The main cause of water pollution from industrial
wastewater in factories is pollution by heavy metals. Heavy metals have a
very harmful effect on the human body. Therefore, industrial wastewater must
be discharged after passing the discharge allowance standard. Various methods
are being studied for the removal of heavy metals in industrial wastewater.
Recently, a lot of research is underway as a method of removing using zeolite
using adsorption properties.

In this study, zeolite existing in the leaching residue of LAS
(Lithium-Aluminosilicate) recycled resources, which is a kind of glass &
ceramic emerging as a substitute for lithium raw materials, was used as the
main raw material.

First, a reforming process experiment was conducted with Mg-Zeolite,

which has excellent adsorption capacity, and an optimal reforming study was



conducted. After that, a test wastewater solution was prepared and a study on
the adsorption and removal of contaminants present in industrial wastewater
was conducted with the modified Mg-Zeolite.

In addition, in order to obtain only pure zeolite in the LAS leaching
residue, a lithium compound was converted into lithium sulfate to further
remove lithium, and a method for recovering lithium from the LAS recycled

material was also devised.
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Table. 3.1 & A} XRF+ 4

Element Si Al Na C (0] Mg Ti Fe Zn Zr

Weight(%) | 16.08 | 9.66 | 854 | 12.74 | 46.59 | 0.61 1.55 | 0.28 | 1.80 | 1.25

Fig 312 H=& A U9 Al&ge]lEE gRlst7] 9lstel XRDwEA 23}
= YeAdg. =" A3 NagAlSijOp(H0)1590  Na-Al&2fo] E 9}

Li(AISi0) 9] Bdel Aol A48k As FAstAt
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Table 32 %A &eo]E XRFEA

Element

Si

Al Na C (0] Mg Ti Fe K

Weight(%)

26.00

5.73 | 1.42 1 984 | 5116 | 0.5 0.2 | 1.34 | 2.39

1.23

0.2
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(b) 1 1. Nay,Al,S511,0,4(H,0).;
1
1
1
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==
Z i 1
ﬁ 1
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1 1]
1
1 |l W11 111
LA A NI A L]
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Fig 3.19 & TAF Al& XRD #4
Table 3.10 = AR A5 ICP 4]
A4 2 FF(wtX)
SRR
Li Si Al Na Mg Zn
ICP 0.643 28.6 11.0 6.02 0.695 1.22
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Table 3.10 A=

AR AlEICP #41(2007C)

44 3 ¥ A2 sy
A2 A= (Wt9%) (mg/kg) LiAAZ
Lig & (wt%) (%)
Li Li
200C 1:1 0.325 3,249 49.46
200C 1:1.5 0.643 0.331 3,314 48.52
200C 1:2 0.355 3,047 44.79
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Table 3.11 #

= AL AJE ICP +4(3007C)

A2 2 3FF | 44 2 FF
A2 ‘?"15 H (Wt%) (mg/kg) LiAA &
Ligh = (wt%) (%)
Li Li
300C 1:1 0.073 728 88.65
300C 1:15 0.643 0.054 545 91.60
300C 1:2 0.055 549 91.45
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Table 3.12 #

= ZAF AR ICP #41(400C)

44 2 3 44 € FF
e A5 W (Wt9%) (mg/kg) LiAA &
Ligt#F(wt%) (%)
Li Li
400C 1:1 0.170 1,698 73.56
400C 1:15 0.643 0.155 1,549 75.89
400C 1:2 0.146 1,456 77.29
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