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Abstract: Ni-Co-LDH with multistage structure was prepared via in situ hydrolysis using ZIF-67 as
template. The effects of adsorption time, solution pH values, temperature and initial concentration of U( V[ )on the
adsorption performance of U ( V] ) were studied. The changes of microstructure, surface morphology and
oxygen-containing groups of Ni-Co-LDH before and after adsorption of U (V] ) were analyzed. The adsorption

mechanism of Ni-Co-LDH on U (V[ ) was elucidated. The results show that pH value change is the main factor
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affecting the adsorption,and the optimum pH is 5. 0,in which Ni-Co-LLDH-180 has the largest saturated capacity for

UCV[) .up to 1 135. 30 mg/g. The adsorption process of U(V])on Ni-Co-LDH-180 is consistent with pseudo second

order kinetic model and Langmuir isotherm model, and the adsorption process is a spontaneous endothermic process.
Ni-Co-LDH-180 has good selectivity for U(V[)in the mixed solution containing Ca*" ,Mg®" ,Ni*" ,Cu*" ,Zn*" ,Pb*" ,and
CO5 . Ni-Co-LDH-180 can effectively adsorb U(V]) due to the Ni——OH,Co—OH,and Ni—O—Co groups on its surface.

Key words: hierarchical structure Ni-Co-L.LDH ; uranium adsorption;adsorption kinetics; uranium adsorption mechanism
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1.1.1 ZIF-67 [l 4
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ANKIEIRER (n(Co) © n(ND =1 D AH P, &
FEUEN 90 C L4 532R R RE 113k 60,120 1 180 min,
4% 8145 3¢ B Ni-Co-LDH-60, Ni-Co-LDH-120 A
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D8Advance,Japan) ; fb 22 JE & RITE M SR H X 5
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2.1.1 SEM-EDS % #7
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1 ZIF-67 WHHEBEE
Fig. 1 SEM image of ZIF-67
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Fig. 2 Images of SEM-EDS: (a) (d)Ni-Co-LDH-60; (b) (e)Ni-Co-LDH-120; (c) (f) Ni-Co-LDH-180
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Fig. 3 XRD patterns of different adsorbents
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Fig. 4 Changes of adsorption quantity with different pH values
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Fig. 5 Effects of time on adsorption quantity
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Table 1 Parameters of two Kinetic models for uranium adsorption by Ni-Co-LDH-180
Qe.exp/ Pseudo-first-order Pseudo-second-order
(mg+g 1) ./ (mg s g 1) k1 /min! R? Gr.cl/(mg * g 1) ky/min ! R?
493. 80 242.43 2.967Xx10°2 0.924 4 503.51 3.757 X101 0.999 9
2.4 %8 U(V) R B B9 %2 0in 70 IR B <5 0 2k I W BB B A T Ni-Co-LDH-180 Xf UCVD
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Fig. 8 Adsorption isotherm model

Fig. 7 Effects of initial concentration of uranium on
adsorption quantity
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Table 2 Isotherm of parameters

Langmuir isotherm model Freundlich isotherm model
I]& Igﬂ—};ﬂ] ; 1 — 2 2
Quax/(mg + g~ 1) b/(L*mg 1) R? Kr n R?
Ni-Co-LDH-180 1 135. 30 1. 31 0.997 8 612. 05 0. 37 0.959 4
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Table 3 Thermodynamic parameters of Ni-Co-LDH-180 adsorption of U( V)
AGY/(k] » mol™")
AHC /(K] + mol ™) ASY/(J + mol ™!+ K1) [(K] = mo -
298.15 K 308.15 K 318.15 K
28. 24 150. 31 —16.57 —18.08 —19.58
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Fig. 11 Effects of interfering ions on adsorption quantity
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