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Fig. S1. N2 adsorption-desorption pore size distribution.

Fig. S2. Fluorescence changes of UiO-66-AQ suspension with added Zn(II) after long-
term storage.



Fig. S3. Changes in fluorescence intensity before and after the addition of Zn(II) under 375nm 

ultraviolet lamp.

Fig. S4. Linear regression of the emission intensity of fluorescence at 423 nm with [Zn(II)] at 25 
°C.



Fig. S5. I/I0 plots of UiO-66-AQ (0.1 mg/mL) in the presence of mono and binary ion systems (25 
°C).

Fig. S6. Effect of pH on the adsorbed amount of Zn(II). 



Fig. S7. EDS mapping analyzes of (a) UiO-66-AQ and (b) UiO-66-AQ/Zn.

Fig. S8. Energy dispersive X-ray spectra of (a) UiO-66-AQ and (b) UiO-66-AQ/Zn.



Fig. S9. FTIR spectra of UiO-66-AQ before and after adsorption of Zn(II)

Fig. S10. Zn 2p XPS spectrum of UiO-66-AQ after adsorption of Zn(II).



Table S1. UiO-66-NH2 and UiO-66-AQ pore structure parameters

Sample
Specific surface area

(m2/g)
Pore volume

(mL/g)
Aperture diameter

(nm)

UiO-66-NH2 796 0.539 2.68

UiO-66-AQ 401 0.466 2.38

Table S2. Fitting parameters of adsorption kinetics model

Table S3. Fitting parameters of Diffusion model in particles

Sample 
kd1

(mg/(g·min1/2))
R2 kd2

(mg/(g·min1/2))
R2 kd3

(mg/(g·min1/2))
R2

UiO-66-NH2 2.55 0.913 1.01 0.989 0.0156 0.857

UiO-66-AQ 3.42 0.998 2.30 0.996 0.120 0.940

Model Parameter UiO-66-NH2 UiO-66-AQ
k1 (1/min) 0.0299 0.0140
Qe (mg/g) 16.0801 30.2606Pseudo-first-order
R2 0.9486 0.9766
K2 ( mg/(g•min1/2) 0.0022 5.1388
Qe (mg/g) 18.00 34.4341Pseudo-second-order
R2 0.9886 0.9885
α ( mg/(g•min)) 2.0223 1.1288
β (g/mg) 0.3209 0.1358Elovich
R2 0.9809 0.9874



Table S4. Fitting parameters of Langmuir, Freundlich, Temkin and D-R isothermal 

adsorption models

Table S5. R-P isotherm model parameters for adsorption of Zn(II) UiO-66-NH2 and UiO-66-

AQ

Model Parameter UiO-66-NH2 UiO-66-AQ
Qmax (mg/g) 35.74 49.82
KL (L/mg) 0.01391 0.0278Langmuir

R2 0.9966 0.9956
KF (mg/g) 2.8511 7.2555

1/n 0.4682 0.3303Freundlich
R2 0.9523 0.9575

A (mg/L) 0.1131 0.2744
B 10.4117 10.1026Temkin
R2 0.9847 0.9729

Qmax (mg/g) 28.9651 35.4773
β (mol2/KJ2)×10-3 951.928 444.4528D-R

R2 0.8771 0.84592

Parameter UiO-66-NH2 UiO-66-AQ
KRP 0.60829 1.3993

αRP (L/mg)γ 0.01419 0.0385
γ 0.9974 0.9563

R2 0.9966 0.9956


