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Abstract : Metal-organic framework materials MIL-100(Fe) and MIL-100(Fe)-DMA were prepared by hydrothermal and
solvothermal methods. The structures of materials were characterized by FTIR, XRD, SEM, XPS and N, adsorption/desorption. The
effects of initial St*" concentration, adsorption time, pH value of solution and different co-existing cations on the adsorption
performance of the materials were investigated by static adsorption experiments; The adsorption kinetics and adsorption isotherms
models of Sr*" adsorption on the two materials were studied. The results showed that the basic framework of the two materials was
consistent, and the effect of adsorbed Sr** on the material framework can be ignored. Although the specific surface area of
MIL-100(Fe)-DMA was smaller than that of MIL-100(Fe), the mesoporous structure formed by accumulation was more conducive to
the diffusion of Sr** due to the small grain size. The results of adsorption experiments showed that: with the increase of the reaction
time and the initial Sr** concentration, the adsorption capacity of the two materials for Sr*" increased rapidly and then gradually
reached equilibrium. With the increase of pH value, the adsorption amount of St** by the two materials increased, and the adsorption
effect was better under alkaline condition. The adsorption process of both materials conformed to the quasi-second-order kinetic
model, Weber-Morris models and the Langmuir adsorption isothermal model. The adsorption of St** by MIL-100(Fe) materials can
be improved by using trivalent iron salt as iron source and DMA as organic solvent.
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Fig.8 Influence factors of two MOFs materials on St*" adsorption performance
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Fig.9 Kinetic model fitting of Sr*" adsorption by two MOFs

materials
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Table 2 The parameters of Kinetic models for St*" adsorption

on two MOF's materials

5 5] 3 pr R Kmin')  Q.(mg/g) R
WE—RE % 0.06097 22.332 0.962

MIL-100(Fe) /E A fj]jj f
WK% 0.00366 24.614 0.989
MIL-100(Fe)-D #E—&71%%  0.07374 56.616 0.958
MA WE—H/Eh 1% 0.00191 61.443 0.987

%3 M MOFs ##HIR M Sr** A9BRL M4 U B S48
Table 3 The parameters of Weber-Morris models for Sr**

adsorption on two MOFs materials

2

W B 741) P K(mg/(gmin'?))  C(mg/g) R
T 1.087 11.110  0.978

MIL-100(Fe) T
HoBB 0.149 21.647  0.549
MIL-100(Fe)-D #—FrE 2.336 32.755 0.996
MA BB 0.898 48430  0.999
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Fig.10 Isotherm model fitting of St** adsorption by two
MOFs materials
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Table 4 The parameters of isothermal models for Sr**

adsorption on two MOFs materials

W B 51 ARl 2R R ¥ R
. K;=0.0046L/mg
Langmuir 0.962
MIL-100(Fe) 0, =35.718mg/g

Freundlich Kr=1.051, n=1.959 0911

K;,=0.0047L/mg

Langmuir 0.966
On=91.075mg/g

Kr=2.678, n=1.952 0.904

MIL-100(Fe)-D
MA

Freundlich

3 #it

3.1 AR HAKPGEREE R HGEH 4 T MOFs #
¥} MIL-100(Fe) ! MIL-100(Fe)-DMA. FTIR.XRD.
SEM-EDS. XPS FH Ny 5 W b/t B &5 01845 5%
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