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Fig. S1 (a) Compressive stress-strain curves of the 3D NiFe-MoS,2~-LDH/CF hybrid monolith at strain values of
20, 40, 60, 80%; (b) Digital photograph of the obtained 3D NiFe-MoS,?>~-LDH/CF hybrid monolith after the

bending and compressive treatments.
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Fig. S2 FESEM image of NiFe-MoS,>-LDH in the absence of CF.
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Fig. S3 Raman spectra of the obtained NiFe-MoS,>~-LDH/CF and pure (NH;);MoS,.

Table S1 Langmuir and Freundlich isotherm parameters for Cu?', Pb>" and Hg?" on NiFe-MoS,>~-LDH/CF.

Langmuir model Freundlich model
ions Qumax (mg/g) Ky (L/mg) R? K (mg/g) 1/n R?
Hg** 462.08 0.0849 0.9994 139.27 0.3059 0.9389
Pb* 298.73 0.0561 0.9953 60.83 0.2872 0.9074

Cu?* 127.56 0.0383 0.9911 26.88 0.2241 0.9354




Table S2 Comparison of sorption kinetic parameters of various adsorbents.

Target Adsorbents Initial Adsorbent Removal Time of sorption References
ions concentration dosage efficiency equilibrium
(ppm) (/L) (%) (min)
Hg?* LHMS-1 0.0637 0.5 96.9 30 1
KMS-1 0.116 1 99.8 40 2
KMS-2 885.8 ~ 99.9 180 3
MoS,-LDH 27.1 1.17 99.8 60 4
Fe-MoS, 200 1 99 120 5
mercaptosuccinic 100 ~ 99 60 6
acid-LDH
Active carbon 20 ~ 91.85 105 7
NiFe-MoS,%-LDH/CF 10 0.5 99.9 20 This work
Pb2* Mg,Al-LS-LDH 50 0.5 72.8 120 8
Fe-MoS, 200 1 99 120 5
MoS,-LDH 19.2 1.17 99.7 30 4
Modified alkaline 1-30 1 95 100 9
lignin
KMS-1 0.061 1 99.8 120 2
TCAS-LDHs 50 0.5 93.9 120 10
NiFe-MoS,%-LDH/CF 10 0.5 99.9 20 This work
Cu?* Mg,Al-LS-LDH 50 0.5 47 120 8
nano-alumina 80 4 61.25 30 11
Fe-MosS, 200 1 54 120 5
MoS,-LDH 20.3 1.17 99.9 120
MGL 80 3.5 7.86 240 12
MNP-NH, 2-10 0.1 27-75 5 13
TCAS-LDHs 50 0.5 60.3 120 10
NiFe-MoS,%-LDH/CF 10 0.5 99 30 This work
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Fig. S4 (a) Adsorption kinetics of Hg?" with different initial concentration; (b) the corresponding fitting curves via

pseudo-second-order kinetics model. Experimental condition: 0.5 g/L of sorbent dosage, pH value 6.0, and

temperature 298 K.
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Fig. S5 The removal rate of Hg?* with various initial concentrations on NiFe-MoS,>~-LDH/CF and Mo

concentration in the filtrations after adsorption.
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Fig. S6 XRD patterns of NiFe-MoS,>-LDH/CF before and after Hg?" adsorption as well as the regenerated sample

after 5 cycles.
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Fig. S7 SEM images and corresponding EDS element mappings of NiFe-MoS,?>-LDH/CF during adsorption-

regeneration cycles.
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Fig. S8 The real-time flow rate in the fixed bed adsorption experiment.

Table S3 Parameters of the Thomas model in the column studies.

Factors Q (mL min™) Initial Krn R? qo (mg g™
concentration (mL min! mg1)
Flow rate 1 5 ppm 0.0030 0.9994 45.95
2 5 ppm 0.0058 0.9988 44.01
4 5 ppm 0.0141 0.9983 36.57
Initial 1 0.2 ppm 0.0137 0.9993 8.664
concentration
1 1 ppm 0.0035 0.9921 31.72

1 5 ppm 0.0030 0.9994 45.95




Fig. S9 FT-IR spectrum of NiFe-MoS,2-LDH/CF after the uptake of various heavy metal ions.

Transmittance (%)

Before adsorption

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm'l)

Intensity (a.u.)

415 %
\

— After adsorption Hg(Il)

Before adsorption Hg(1l)

Regenerated

200 300 400
Raman shift (cm™)

500 600 700

Fig. S10 Raman spectra of NiFe-MoS,>-LDH/CF before and after Hg?" adsorption as well as the regenerated

sample.

Table S4 The atomic percentages of Ni, Fe, Mo, S and Hg on NiFe-MoS,>-LDH/CF solid treated by different

concentration of Hg?* solution.

Ni (at%) Fe (at%) Mo (at%) S (at%) Hg (at%)
Before adsorption 15.92 5.38 2.16 8.71 ~
1 ppm Hg 15.89 5.37 2.15 8.69 0.04
10 ppm Hg 15.76 5.32 2.11 8.62 0.14
100 ppm Hg 15.66 5.28 2.06 8.37 0.66
500 ppm Hg 15.42 5.27 1.67 7.13 1.82
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