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1. Data analysis

1.1. Kinetic data analysis

Pseudo-first order model (In(q. - g,) = Ing, - k1£)) and pseudo-second order model (¢/g, = 1/kq.>
+ t/q.) were applied to fit kinetic data, where ¢, (mg/g) is the sorption capacity of U(VI) at the
equilibrium, &; (1/min) and k, (g/mg-min) are the rate constants of pseudo-first order model
and pseudo-second order model, respectively.

1.2. Sorption isotherm analysis

Langmuir model ((¢.~¢n.K;C./(1+K;C,, where K; (L/mg) is the indicator of sorption enthalpy
relied on temperatures, ¢, 1s the maximum sorption capacity) and Freundlich model
(q=KrCe'", where Kr (mg'-"L"/g) and 1/n are the parameters relied on g, and sorption intensity
respectively)) were applied to fit temperature-related sorption isotherms.

1.3. Thermodynamic data analysis

Standard free energy change (AG°), the standard enthalpy change (AH°) and the standard
entropy change (AS°)) were calculated as K,/~(Cy-C,)V/C.m, AG°=-RTInK°, InK°=AS°/R-
AH°/RT and AG°=AH°-TAS°, where K, is the equilibrium constant, T is the absolute
temperature (K), and R is the universal gas constant 8.314 J/(mol K), K° is the temperature-
dependent equilibrium constant of sorption and can be obtained from the intercept of InK,; as a

function of C..
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37 Figure S1. TGA curves of PCNs.
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39 Figure S2. Pseudo-first-order (a) and pseudo-second-order (b) fittings for the sorption of U(VI)
40 on PCNs. Ciyviyjinitia=48.0 mg/L, pH=5.0, T=298 K, m/V=0.1 g/L and I=0.01 mol/L NaNOs.
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42 Figure S3. Distribution of uranium species states as a function of pH.
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44 Table S1. Kinetic parameters of the sorption of U(VI) on PCNs (T =298 K, pH = 5.0 = 0.1,

45 and I=0.01 mol/L NaNO3).

Pseudo-first-order

Pseudo-second-order

Qe,expa)
SOI'b ents k] qe, calb) kZ e cal
(mg/g) R2 R2
(/min)  (mg/g) (g/min/mg) (mg/g)
PCN500 158.3 0.068 6.1 0.255 0.027579 159.2  0.999
PCN550 281.6 0.092 11.7 0.463 0.018191 283.3  0.999
PCN600 217.4 0.075 9.9 0.312 0.021873 218.3  0.999

46 ¥Experimental uptake capacity.

47 YCalculated uptake capacity of pseudo first or second order models.



48 Table S2. Langmuir and Freundlich fitting parameters for the sorption of U(VI) on PCNs.
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Tem Langmuir parameters Freundlich parameters
Sorbents
Gmar (Mg/g)  K; (L/mg) R?  Kp(mg'™LYg) 1/n R?
PCN500 298 220.3 0.0115 0.983 17.36 0.6155 0.885
318 255.2 0.0139 0.987 19.93 0.6189 0.897
338 308.4 0.0165 0.989 21.78 0.6432 0.921
PCN550 298 368.1 0.0353 0.983 56.67 0.5097 0.875
318 425.2 0.0264 0.971 55.58 0.5727 0.859
338 507.6 0.0271 0.985 55.31 0.6521 0.887
PCN600 298 304.8 0.0127 0.976 23.13 0.6628 0.889
318 3459 0.0111 0.984 24.64 0.6942 0.899
338 410.2 0.0131 0.985 24.96 0.7408 0.914




50 Table S3. Comparison of g,,,, values for the sorption of U(VI) on PCNs with other sorbents.

51

Sorbents Experimental conditions ¢, (mg/g) References
Wood pin chip biochar pH 5.0, T298 K 35.0 1
Oxidized cow manure biochar pH 4.5, T298 K 73.3 2
Switchgrass biochar pH 3.9, T298 K 2.12 3
Amidoxime graphene oxide pH 4.5, T298 K 502.2 4
Activated carbon pH 3.0, T293 K 28.3 5

Amino modified graphene oxide pH 6.0, T298 K 80.2 6
Magnetic biochar pH 3.0, T293 K 54.4 7
Eucalyptus biochar pH 5.5, T293 K 27.2 8
Oxidized MWCNTs pH 5.0, T298 K 37.8 9
Phosphate graphitic carbon nitride ~ pH 5.0, T 298 K 333.5 10
g-C3N4,@Ni-Mg-Al-LDH pH 5.0, T298 K 99.7 11
U(VD)-imprinted g-C;Ny pH 5.0, T298 K 859.7 12
PCNS500 T298 K, pH 5.0 158.3 This study
PCN550 T298 K, pH 5.0 281.6 This study
PCN600 T298 K, pH 5.0 217.4 This study




52 Table S4. Thermodynamic parameters for the sorption of U(VI) on PCNs.

53

54 Table S5. Components of the simulated wastewater.

Sorbents T (K) AH® (kJ/mol)  48° (J/mol K)  AG° (kJ/mol)
PCN500 298 6.59 97.78 -22.54

318 6.62 -24.47

338 6.59 -26.45
PCNS550 298 6.07 105.74 -25.44

318 6.08 -27.55

338 6.07 -29.68
PCN600 298 5.23 97.03 -23.69

318 5.24 -25.62

338 5.23 -27.57

Coexist components

Formula weight

Concentration (mg/L)

CaCl,-2H,0

NaCl

NH4NO;
K,HPO,-3H,0
CH;COONa
MgCl,-6H,0
C¢HsCOONa
total-P

total-N

total organic carbon
biochemical oxygen demand

total organic carbon

147.0
58.4
80.0
228.2
82.0
203.3

144.1

4.0
7.0
176.1
36.7
204.9
34
107.1
5.0
61.6
122.3
222.0

326.0




56 Table S6. Comparison of photoreduction rate of U(VI) on PCNs with other catalysts.

Catalyst Conditions Electron sacrifice k (min!)* Ref.
ZnFe,04 0.21 mM U(VI), m/V 0.2 g/L, pH 5.0 24.0 mM CH;0H  0.067 [13]
0.21 mM U(VI), m/V 0.33 g/L, pH 4.0
Ti3Cy/SrTiOs None 0.008 [14]
Nb/Titanate 0.084 mM U(VI), m/V 0.2 g/L, pH 5.0 None 0.009 [15]
TiO, 0.42 mM U(V]D), m/V 0.4 g/L,pH 5.5 200 mg/L HCOONa 0.015 [16]
Sn-In,S; 0.06 mM, m/V 0.15 g/L, pH 6.0 None 0.078 [17]
g-C3Ny 0.084 mM U(VID),m/V 1.0 g/L, pH4.0 20 ppm bisphenol A  0.098 [18]
PCB/CN 0.42 mM U(VI), m/V 0.5 g/L, pH 4.0 None 0.049 [19]
TiO, 0.168 mM U(VI), pH 2.0 Methanol 0.016 [20]
P-g-C3Ny 0.12mM U(VI), m/V 0.5 g/L,pH 7.0 2.5 vol% Methanol 0.110 [21]
ZnO/rectorite 0.021 mM U(VI), m/V 1.5 g/L 1.0 M Methanol 0.014 [22]
TiO, 0.21 mM U(VI), m/V 1g/L, pH 2.7 1.68 mM EDTA 0.002 [23]
CaTiOs 0.084 mM U(VI), m/V 0.2 g/L, pH 7.5 None 0.011 [24]
PCNS500 48 mg/L U(V]), m/V 0.1 g/L, pH 7.0 Methanol 0.034 This work
PCN550 48 mg/L U(V]), m/V 0.1 g/L, pH 7.0 Methanol 0.057 This work
PCN600 48 mg/L U(VI), m/V 0.1 g/L, pH 7.0 Methanol 0.049 This work

*The reaction rates were calculated using the pseudo-first-order kinetics model.
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