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structures and stacks in thec-direction to form loose shape agglomerates, which havea more
exposed surface According to EDX spectra, the main chemical composition of bentonite was Si,
Al, and O elements, while Mg, Fe-LDHs primarily comprised Fe, Mg, O, N, and Cl. The EDX
spectra shows that Mg, Fe-L.DHs was uniformly loaded on bentonite.
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Fig. 2 SEM images of obtained Mg, Fe-LDHs (a) and Ben(@Mg,Fe-LDHs (b) compositeswith
various magnifications (inset pictures)

The XRD pattern of Mg, Fe-L.DHs sample represented peaks at dogs, doos, do1s, do12, di1o , and
dy13, separately, and the pattern of Ben(@Mg, I'e-L.DHs indicated peaks of bentonite and Mg, Fe-
LDHs, thereby showing BenwMg,Fe-LDHs composite has been obtained. The bands at 510 cm™!
in the FTIR spectra of natural clay and Ben@Mg,Fe-LDHssamples were due toAl-O-Si bending
vibrations. According to the FTIR spectrumof bentonite, a weak band under 795 cm™ and 838 cm™
represented the Fe—-O and Mg-O bonds, respectively, thereby revealing that bentonitehas
considerable Mg and Fe. The extreme absorption band at1034 c¢m™ belonged to Si—O bending
vibration, Ben(@Mg,FFe-LDHs also had this absorption band means Mg, Fe-LDHs loaded on
bentonite. The 3450 cm™ and 1641 cm™ band sbelonged to the OH frequencies of the water
molecule. Theband belonging to AI-OH was identified at 3625 cm™. The band at 709 cm™ was
correlated with whether interlayer carbonate was present. The FTIR spectra revealed bands in the
regionof 1540-1350 c¢m ' indicating the presence of intercalated COs® anions, which was the
result of the reaction with aCOy; in the solution during the synthesis.

The maximal adsorption capability of Ben@Mg,I'e-LDHs toward Ni(1I) and Pb(Il) ions can
reach to ~200.0 mg/g and 600.0 mg/g, respectively, exceeding those of conventional individual
components of composite at pH ~7.0. The adsorption mechanisms of Ben@Mg, I'e-LDHs
demonstrating that there may exist surface complexation, ion exchange, and chemical deposition
between BenwMg,Fe-LDHs and heavy metals. The heavy metal ions adsorption capacities
increase with increasing the Mg, Fe-LDHs/bentonite ratio in Ben(@Mg,Fe-LDHs samples. Thus, as-
prepared BenwMg,Fe-LDHs-based samples are expected to be a new adsorbents for the removal
and recovery of pollutants from aqueous environments.
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