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Figure S1. XPS survey and detail scans of CB, GCB, and acid-treated GCB (0.1 M, 0.2 M, and 0.5 

M acetic acid). 
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Figure S2. Digital photo and zeta potential of CB, GCB, and acid-treated GCB (20 mg) in 30 mL 

water.  

Figure S3. Derivative TGA curves of CB, GCB, and acid-treated GCB as a function of time.  
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Figure S4.  UV-Vis spectra of CV as a function of concentration and the corresponding calibration 

curve. 

 

 

 

 

 

Figure S5.  UV-Vis spectra of MY as a function of concentration and the corresponding calibration 

curves (digital photos show the dye solutions before and after treatment with CB-based adsorbents 

overnight). 
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Figure S6.  Calibration curve of Cu2+ ions obtained by atomic absorption spectroscopy (AAS) and 

the representative Cu2+ solution after the treatment with CB-based adsorbents. 

 

 

 

Figure S7. Removal (%) of MY (a) and Cu2+ (b) using CB, GCB, and acid-treated GCB (0.03 g) as a 

function of time. 
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 Table S1. Specific surface area (SBET), pore volume, and pore size analysis of CB, GCB, and acetic 

acid-treated GCB via N2 gas adsorption-desorption isotherms. 
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Table S2. Langmuir and Freundlich isotherm parameters for the removal of CV using CB, GCB, and 

acid-treated GCB (0.5 M). 

 Parameters CB GCB 
Acid-treated 

GCB 

Langmuir 

qmax (mg/g) 181.8 161.3 312.5 

KL (L/mg) 21.3 23.8 30.9 

RL 5.9 x 10-3 4.2 x 10-3 4.0 x 10-4 

R2 0.971 0.983 0.989 

Freundlich 

Kf 12.08 10.31 14.56 

1/n 0.6531 0.640 0.677 

R2 0.958 0.980 0.983 

 

 

 

 

 

 

 

 

 

 

 


