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best, that is, the bulk density was 2.03 g/cm’, the linear change rate was 0. 42 and the compressive strength was
91. 1 MPa. When 5% -20% silicon dioxide samples were sintered at 1 400 C , the main phase of the material was
MgAl,O,. With the increase of silica content, the intensity of MgAl, O, diffraction peak decreased, thicker fibrous
structure appeared in the sintered body, and the density of the material increased. The presence of appropriate
silica can promote the preparation of high-performance magnesia alumina spinel materials by secondary aluminum-
lime sintering. In the sintering process, both the cell constant and the cell volume of the product go through the
process of first increasing and then decreasing, which is also the process of ion dissolution in and out. In this
study, the secondary aluminum ash can be treated economically and efficiently, which not only reduces
environmental pollution, but also solves the shortage problem of resource containing aluminum, which has a certain
significance for realization of secondary aluminum ash utilization problem.

Key words: secondary aluminium dross; MgAl, O, spinel; silicon dioxide; solid sintering method; bulk density;

linear change rate; compressive strength
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PRI, Zn/Co-LDHs KM B4 RO SRR 0% BRI - 67 -

I AL 5 B B R — A 2 AR i R oK I

RIS AR % #% (ZD -85 ) (B2 BT ( PHS -
25 ) CBAMAT UL A GG EE T (TOCS) | e B0 AL
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Fig.1 Characterization of Zn/Co—LDHs material
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Fig.2 Effect of Zn/Co—-LDHs material dosage

on phosphate adsorption performance
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Fig.3 Effect of solution pH on phosphate

adsorption performance
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Fig.4 Effect of phosphate concentration on the
adsorption of Zn/Co—LDHs
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Table 1 Langmuir and Freundlich isotherm
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Fig.5 Effect of adsorption time on phosphate

removal efficiency
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ZS R BT, 30 min W gk P-4 B W B
N 6.3 mg/g,
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n(Q, -Q.) =In(Q,) -k (5) MR AB S A 4 IR Zn/Co — LDHs X %
HE s 17 R WRAR (1) 501 72 B e 7
t/Q, =1/ (k,Q,) + (1/Q,,) (6)
x2 MR IIE M 12 S
Table 2 Pseudo-first-order kinetics and pseudo-second-order kinetic adsorption parameters
E— 2R3l 1 2R i PAE ki
e Q,/(mg-g™") ky/min~! R? Qu/(mg-g™")  ky/[g-(mg-min) '] R?
Zn/Co —-LDHs 6.38 0.13 0.93 6.83 0.02 0. 89
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Fig.6 Effect of different types of water on

phosphate removal efficiency
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Fig.7 XRD and FT-IR spectra of Zn/Co-LDHs

before and after phosphorus adsorption
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Fig.8 Zn/Co-LDHs adsorption phosphorus

mechanism diagram
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Preparation of Zn/Co-LDHs nanoadsorbent and its purification

effect on phosphorus-containing wastewater
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LI Yang'?, CUI Jiehu'?
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Abstract: Phosphorus is one of the main limiting factors for eutrophication in water bodies, and the removal of

phosphorus from the aqueous environment is of great significance for the management of eutrophication in water
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bodies. In this paper, LDHs have large specific surface area, good regeneration ability, and superior anion
adsorption properties, making them excellent adsorption materials. A new type of Zn/Co - LDHs nano adsorption
material was successfully prepared using zinc nitrate and cobalt nitrate as raw materials using hydrothermal method.
The new adsorption material was characterized using SEM, XRD, IR and BET, and adsorption experiments were
conducted on phosphorus-containing wastewater. The effects of material dosage, phosphate ion concentration and
adsorption time on the adsorption effect were investigated. The results show that the Zn/Co — LDHs nanomaterials
have a typical hydrotalcite-like structure and a large specific surface area; the adsorption isotherm of Zn/Co —LDHs
on phosphate conforms to the Langmuir and Freundlich adsorption isotherms; the adsorption kinetic process follows
pseudo-first-order kinetic model. Under the condition of 25 °C, with the 1.0 g/L dosage of Zn/Co —LDHs, the
10 mg/L. concentration of phosphate ions, the adsorption reached the adsorption equilibrium after 30 min, and the
maximum adsorption capacity was 6.3 mg/g. Zn/Co —LDHs had excellent phosphorus removal effect on different
types of eutrophic water bodies.

Key words: Zn/Co — LDHs; nanomaterials; adsorption material; phosphorus removal; adsorption quantity;

wastewater treatment
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