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Figure S1. SEM images of CB-2-2F (a, d), CB-4 (b, e) and CB-4-1 (c, f): the surfaces (a-c) and the cross-
sections (d-f).

Adsorption isotherm of RB on CB-4-1F

The adsorption isotherms of RB on CB-4-1F were measured as follows: 0.5 g of carbon bead was 

introduced into a plastic bottle containing 40 mL of a RB solution with initial concentrations of 10-60 mg/L. 

The bottle was then transferred into a shaker and shaken for 24 h at 20 oC. After equilibration, the solid 

particles were removed, and the adsorption capacity of RB onto the carbon beads was determined by 

applying the following equation:1

qe=(Co-Ce)V/m
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where qe is the equilibrium adsorption capacity (mg/g), Co and Ce are the initial and equilibrium 

concentrations of the RB solution (mg/L), respectively, V is the volume of the RB solution (mL), and m is 

the mass of the carbon bead (mg).
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Figure S2. Adsorption isotherms of RB on CB-4-1F at 20 oC.

Langmuir and Freundlich models were used in the analysis of the equilibrium adsorption isotherm data. 

The isotherm constants are shown in Table S1.The correlation coefficients of R2 are 0.976 and 0.96 for 

Langmuir and Freundlich, respectively, indicating the RB adsorption on CB-4-1F fits Langmuir model 

better. 

Table S1. Isotherm constants for RB adsorbed on CB-4-1F at 20 oC.

Langmuir Freundlich

𝑞𝑒 =
𝑞𝑚𝑎𝑥𝐾𝐿𝐶𝑒

1 + 𝐾𝐿𝐶𝑒

qmax: 2.79 mg g-1

KL: 0.315 L mg-1

R2: 0.976

𝑞𝑒 = 𝐾𝐹 𝐶𝑒1/𝑛 KF: 0.776 mg/g (mg/L)n)
R2: 0.96
N: 2.337
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