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1. Optimization of adsorbent 

In order to obtain the optimal adsorption properties of the architecture material, the effects of 

adding amount of caragana fiber (0.05 g, 0.1 g, 0.15 g, 0.2 g, 0.25 g) on the adsorption capacity of the 

material were studied under other conditions unchanged (Fig. S4). As can be seen, with the increase of 

caragana fiber amount from 0.05 g to 0.25 g, the adsorption capacity of the architecture material first 

increased and then decreased. When the mass of caragana fiber is 0.20 g, the adsorption capacity of 

architecture material reached 140.30 mg/g, which proved that the CKF mass of 0.20 g is the optimal 

addition amount. The amount of CR adsorbed by the architecture material is the best. In the following 

experiments, the architecture material prepared under optimal reaction conditions was used to 

investigate the adsorption behavior, such as pH influence, adsorption performance through peristaltic 

pump, and removal efficiency at low concentration. 

  



 2 

Supplementary Figures 

 

 

Fig. S1 The structure formula of chitosan [S1] 

 

 

 

Fig. S2 The structure formula of Congo red. 

 

 

 
Fig. S3. TEM image of caragana fiber. 
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Fig. S4 Images of CS (a) and CKF (b). 

 
 
 

 
Fig. S5 Effect of CKF dosage in adsorbent on adsorption capacity. 

 

 

 

 

 
Fig. S6 Hydrogen bonding interaction between the hydroxyl group of CKF and the amino 

group of CS. 
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Fig. S7 FTIR spectrum of CKF. 

 

 

Fig. S8 Adsorption capacity of Congo red dye by CKF, CS and CKF/CS, respectively. 

 

 

Fig. S9 (a) The curves of adsorption capacity versus equilibrium concentration (Ce, mg/L) for the 

adsorption of CR onto the CS/CKF composite material ; (b) The plots of Ce/qe versus Ce for 

the adsorption of CR on the CS/CKF composite material (fitting with Langmuir model); 

and the plots of log qe versus log Ce for the adsorption of CR on the CS/CKF composite 

material (fitting with Freundlich model). 
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Table S1 Fitting parameters with Langmuir model and Freundlich model for 

adsorption of CR 

            Langmuir model Freundlich model 

Samples kL(L/mg) 𝑞𝑞𝑚𝑚(mg/g) R2 kF (L/mg)1/n n R2 

CS/CKF 

composite 
0.446 135.12 0.9995 1.690 3.84 0.7929 
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