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2 Experimental 

2.1. Materials 

 

Fig. S1. Chemical structures of (a) XAD7HP and (b) HZ-635 (R means Alkyl) 

2.5. Column separation experiment 

 
Fig. S2. Simple schematic diagram of the column system 

3. Results and discussion 

3.1.1. Effect of carrier and acidity 
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Fig. S3. Effect of contact time on the adsorption performance (m/V = 0.1 g/5 mL, 

Sc(Ⅲ)/Zr(Ⅳ) = 5 mM/5 mM, T = 298 K, shaking speed : 140 rpm, medium: (a) in 0.2 
M H2SO4, (b) in 5 M HCl solutions) 

3.1.4. Kinetic analysis 

In this work, both pseudo-first-order kinetics model (Eq. S1), pseudo-second-order 

kinetic model (Eq. S2), and Weber-Morris internal diffusion model (Eq. S3) were 

applied to analyze the experimental data[1, 2]. 

 lnሺ𝑄௘ − 𝑄௧ሻ = lnሺ𝑄௘ሻ − 𝑘ଵ𝑡 (S1) 

 t
Qt

=ቆ 1
Qe
ቇ t+

1
k2Qe

2 (S2) 

 Qt=kpt1/2+C (S3) 

Where Qe (mg·g-1) and Qt (mg·g-1) are the equilibrium adsorption capacity and 

adsorption capacity at time t (h) respectively; k1 (h-1), k2 (mg·g-1 h-1) and kp (mg·g-1·h-

1/2) are the adsorption rate constant of pseudo-first-order, pseudo-second-order and 

intra-particle diffusion model respectively. C is a constant associated with the thickness 

of the boundary layer.  

Table S1 Internal diffusion model fitting data in 0.2 M H2SO4 solution. 

Element T 
(K) 

Step 1 Step 2 Step 3 
KP1 

(mg·g-

1·h-1/2) 

C1 R12 KP2 C2 R22 KP3 C3 R32 

Sc 298          
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Zr 298 3.28 68.1 0.98 1.12 75.30 0.99 0.04 87.16 0.80 
 308 4.09 68.2 0.99 1.07 78.13 0.99 0.05 89.02 0.96 
 310 5.53 67.99 0.98 0.88 82.98 1 0.05 92.09 0.92 

Table S2 Internal diffusion model fitting data in 5 M HCl solution. 

Element T 
(K) 

Step 1 Step 2 Step 3 
KP1 

(mg·g-

1·h-1/2) 

C1 R12 KP2 C2 R22 KP3 C3 R32 

Sc 298          
Zr 298 3.28 68.1 0.98 1.12 75.30 0.99 0.04 87.16 0.80 
 308 4.09 68.2 0.99 1.07 78.13 0.99 0.05 89.02 0.96 
 310 5.53 67.99 0.98 0.88 82.98 1 0.05 92.09 0.92 

3.1.5. Adsorption isothermal 

The isothermal adsorption of TRPO/SiO2-P was analyzed by Langmuir equation 

(Eq. S4), Freundlich equation (Eq. S5) and Redlich-Peterson equation (Eq. S6)[3-6]. 

 𝑄௘ = 𝑞௠ × 𝐾௅ × 𝐶௘1 + 𝐾௅ × 𝐶௘  (S4) 

 𝑄௘ = 𝐾ி × 𝐶௘ଵ௡ (S5) 

 𝑄௘ = 𝐴 × 𝐶௘1 + 𝐵 × 𝐶௘௚ (S6) 

where Qe (mg·g-1) and qm (mg·g-1) are equilibrium adsorption capacity and calculated 

saturation adsorption capacity; Ce (mmol·L-1) means equilibrium ions concentration; 

KL (L·mg-1) and KF (mg1-n·Ln/g) are constants of Langmuir and Freundlich isotherm 

model; n means adsorption intensity; where A, B, and g are the Redliche-Peterson 

parameters. 
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