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Table S1 Summary of pore parameters of all the adsorbent

Adsorbent Specific surface area (m?/g)
TpPa-SOs:H 2433
MIL-101(Cr)-NH. 1139.8
TpPa-SOsH@MIL-101(Cr)-NH: 368.2

Table S2 Isotherms model constants for adsorption of Au(IIl)/Pd(II) on TpPa-

SOsH@MIL-101(Cr)-NHe.

Adsorbents T (K) Langmuir model!'] Freundlich model
Qmax(mg/g b(L/g) R?  K(mg!™Lrg I/n R?
) D)
Au(Ill) 298 1659.6 132 0.99 1046.1 0.367 0.93
Pd(ID) 298 400.5 072 0.97 188.7 0.357 0.98

(1] Langmuir equation: e = qmax b Ce / (1+bC.); ! Freundlich equation: q. = k C.''

Where C. (mg/L), Q. (mg/g), and Q.x (mg/g) represent the concentration of uranium
in solution, the uranium adsorption capacity of the adsorbent, and the maximum

uranium adsorption capacity at equilibrium, respectively. b and K are Langmuir and

Freundlich isotherm adsorption constants, respectively.



Table S3 Calculated thermodynamic parameters from the thermodynamic equations.

Metal ions ~ Temperature (K) AG°(kJ.mol'!) AH°(kJ.mol") AS°(J/mol-'.K-")

Au(III) 298 -17.96 61.78 355.8
313 -19.07
333 -20.63

Pd(II) 298 -6.37 36.5 143.8
313 -8.56
333 -11.48

AG°=AH°-TAS? AG°=-RTInKc; K=q./C.
Where K. (L/mg) is calculated as g./Ce., R (8.314 kJ/mol-K) represents the universal

gas constant, and 7" (K) denotes the absolute temperature.

Table S4 Comparison of Au(Ill)/Pd(II) elimination by TpPa-SOsH@MIL-101(Cr)-

NH: and other adsorption materials.

Adsorbents Adsorption capacity (mg/g) Refs
Au(IIT) Pd(ID)
TpPa-SOsH@MIL-101(Cr)-NH2 1659.6 400.5 This work
Biochar 246.9 44.7 [10]
MOFs 77.4 88.7 [11]
Microgels 241.3 275.8 [12]
COFs 1913 - [16]
Graphene oxide 1076.6 216.9 [26]

Chitosan 1322 1337 [31]




Cellulose - 143.4 [32]

Table S5 Kinetics model constants for adsorption of Au(III)/Pd(II) on TpPa-

SO;H@MIL-101(Cr)-NH..

Metal ions Pseudo-first-order parameters [] Pseudo-second-order parameters [?!
Qe (mg/g)  ke(h?) R? qe (mg/g) ks (g/mg/h) R?
Au(IIT) 586.2 127.6 0.649 587.3 0.031 0.98
Pd(II) 184.5 33.6 0.413 188.5 0.61 0.96
Metal ions Intraparticle diffusion modell!

ki(mg/g/h%> R? ko(mg/g/h%) R2 ky(mg/g/h5) R2

)
Au(IIT) 49.2 0.99 1.93 0.90 0.59 0.92
Pd(II) 42.3 0.98 4.65 0.86 0.71 0.96
IPseudo-first-order equation: g = q¢[ 1 —exp(—kit)]; [2 Pseudo-second-order
equation:
qe = Tt okt jzzist ; BlIntraparticle diffusion equation: 4= kitO's +C

Where q. (mg/g) and q; (mg/g) represent the equilibrium adsorption capacity and the
capacity at any given time ¢, respectively, while k¢ (h'!), ks (g/mg/h) and ki(mg/g/h%>)
denote the rate constants of the pseudo first-order, pseudo-second-order models and

intraparticle diffusion.

Table S6. The concentration of the metal ions e-waste leaching solution.



Metal ions Au(IIl) Ni(II) Cu(Il) Zn(I)

Concentration (mg/L) 18.3 2670.7 7035.8 6.3
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Fig. S1. Adsorption Isotherms fitting using Temkin for adsorption of Au(Ill) and
Pd(II) on TpPa-SO;H@MIL-101(Cr)-NHz (Cyqn=10-160 ppm, Cpgn= 5-60 ppm, pH

=2.0,m/V=0.1g/L).
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Fig. S2. Adsorption kinetics data fitted by Elovich model (Cyay=30 ppm, Cpg(n= 20

ppm, pH =2.0, m/V =0.05 g/L).
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Fig. S3. Adsorption performance of TpPa-SOsH@MIL-101(Cr)-NH: toward metal

ions in real laboratory waste solutions.
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Fig. S4. Adsorption capacities of Au(lll) and Pd(Il) ions onto the



TpPa-SOsH@MIL-101(Cr)-NH2 composite in a binary mixed solution system

(CAu(III):3O ppm, CPd(H)= 30 ppm, pH = 20, m/V=0.1 g/L)
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Fig. S5. The SEM-EDS images of TpPa-SOsH@MIL-101(Cr)-NHz(a,d), TpPa-

SOsH@MIL-101(Cr)-NHz-Au(b,e)and TpPa-SOsH@MIL-101(Cr)-NHa-Pd(c, ).



