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Fig. S1 TEM image and XRD pattern of N-doped Fe/Fe;C@C sample after acid

leaching.
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Fig. S2 FTIR spectra of N-doped Fe/Fe;C@C products at different temperatures.
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Fig. S3 Linear fit of using a Langmuir-Hinshelwood kinetic model at different initial
U(VI) concentrations. All batch experiments were conducted in m/V = 0.1 g L', pH =

6.0, 0.1 mM Na,COs;, and 7= 298 K.

Table S1. Comparison of sorption capacities of U(VI) on N-doped Fe/Fe;C@C at

different temperatures with other different adsorbents.

Adsorbents Conditions Omax(mg g References
Activated carbon pH3.0,T=293 K 28.3 1
Manganese oxide pH4.0, T=293 K 15.1 2

coated zeolite

Ulva sp.-Na bentonite pH3.0,T=303 K 54.0 3
Magnetite nanoparticles pH 7.0, T=293 K 5.0 4
Graphene oxide pH 5.0, T=293 K 313 5
N-doped Fe/Fe;C@C- pH 6.0, T=293 K 155 This work
600

N-doped Fe/Fe;C@C- pH 6.0, T=293 K 169 This work
700

N-doped Fe/Fe;C@C- pH 6.0, T=293 K 203 This work
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800
N-doped Fe/Fe;C@C- pH6.0,T=293 K 190 This work
900

Table S2. Kinetic parameters of U(VI) removal on N-doped Fe/Fe; C@C-800.

Fitted equation k; (mg L! min") K (L mg") R?

1 1

=332+ 0.0709 14.108 0.0133 0.999
To 0

Table S3. Components of contaminated groundwater.

Components CaCO; CaSOs Ca(NOj), K,SO4 Na,CO; MgCO; pH

Concentration 0.245 0.122 0.041 0.017 0212 0.092 68
(mg L)
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Fig. S4 The removal efficiency of U(VI) by N-doped Fe/Fe;C@C-800 in simulated
water (m/V =0.1 gL, pH = 6.0, I = 0.1 mM Na,COs, T = 25 °C) and contaminated

groundwater (m/V =0.1 gL', pH= 6.8, T =25 °C).
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Fig. S5 The linear plots of InKy vs. C, for U(VI) removal on N-doped Fe/Fe;C@C-800

at three different temperatures, m/V = 0.1 g L'!, pH =6.0, and I = 0.1 mM Na,COs.

Table S4. Parameters for Langmuir and Freundlich isotherm models of U(VI) removal

on N-doped Fe/Fe;C@C-800 at three different temperatures.

Experimental Langmuir Freundlich

conditions Oma(mgg!) b(Lmg!) R2 k n R?
T'=5°C 167 0.102 0.996 56.85 5.02 0.961
T'=25°C 203 0.075 0.990 61.40 4.58  0.962

T'=45°C 240 0.059 0.992 64.93 426 0.974
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Fig. S6 Raman spectra of N-doped Fe/Fe;C@C-800 before and after U(VI) reaction at

pH =4.0, 6.0, and 8.0.
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Fig. S7 XPS survey of N-doped Fe/Fe;C@C-800 before and after U(VI) reaction at pH

=4.0, 6.0, and 8.0.
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Fig. S8 High resolution N 1s XPS spectrum of N-doped Fe/Fe;C@C-800.
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