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Figure S1. The EDXS mappings of 2:1-600, 2:1-700, 2:1-800, 2:1-900 and 2:1-1000. 
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Table S1. The element percentage of C, O, Zn in adsorbents prepared wit different carbonization 
temperatures. 

Samples 
Element Percentage 

C (%) O (%) Zn (%) 
2:1-600 87.94 11.63 0.43 
2:1-700 89.15 10.59 0.26 
2:1-800 92.62 7.36 0.02 
2:1-900 89.78 10.21 0.01 

2:1-1000 72.74 27.26 0 

 
Figure S2. The TEM images of AC adsorbents synthesized at various carbonization temperatures 
(from 600 to 1000 °C) and mass ratios (0, 1:1, 2:1, 4:1, 6:1). 

 
Figure S3. The linear fitting of pseudo-first-order kinetics for MB by the AC adsorbents from (a) 
different carbonization temperatures and (b) mass ratios. 
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Table S2. Linear fitting parameters of the pseudo-first-order and pseudo-second-order adsorption 
kinetics of biomass carbon adsorbents with different carbonization temperatures for MB adsorption. 

Sam-
ples 

qe, exp (mg/g) 
Pseudo-First-Order Pseudo-Second-Order 

qe, cal 

(mg/g) 
k1 R2 

qe, cal 

(mg/g) 
k2 R2 

2:1-600 324 140.99 0.006725 0.9868 337.84 0.000131 0.9981 

2:1-700 366 117.44 0.01359 0.9747 375.94 0.00025 0.9999 

2:1-800 417 221.60 0.01310 0.8046 427.35 0.000163 0.9992 

2:1-900 617 147.02 0.01186 0.8552 625.00 0.000242 0.9998 

2:1-1000 879 94.09 0.01384 0.8667 862.07 0.000424 0.9999 

Table S3. Linear fitting parameters of the pseudo-first-order and pseudo-second-order adsorption 
kinetics of the AC adsorbents with different mass ratios for MB adsorption. 

Sam-
ples 

qe, exp (mg/g) 
Pseudo-First-Order Pseudo-Second-Order 

qe, cal 

(mg/g) 
k1 R2 

Qe, cal 

(mg/g) 
k2 R2 

0-1000 704 111.94 0.01207 0.9157 709.22 0.000385 0.9997 

1:1-1000 771 139.86 0.01193 0.9662 775.19 0.000346 0.9999 

2:1-1000 879 94.09 0.01384 0.8667 862.07 0.000424 0.9999 

4:1-1000 822 54.45 0.01193 0.8787 819.67 0.00093 0.9999 

6:1-1000 803 33.18 0.01069 0.8261 806.45 0.001437 0.9999 

 
Figure S4. The linear fitting adsorption isotherm of Freundlich adsorption isotherm for the AC ad-
sorbents prepared with different mass ratios. 
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Table S4. Linear fitting parameters of Langmuir and Freundlich adsorption isotherms of the AC 
adsorbents with different mass ratios for MB adsorption. 

Samples 
Langmuir Isotherm Freundlich Isotherm 

qm (mg/g) KL (L/mg) R2 KF (mg/g) n R2 

0-1000 523.56 0.02122 0.9902 85137.32 4.7897 0.9477 
1:1-1000 813 0.06241 0.9902 474307.5 5.5831 0.8662 

2:1-1000 869.57 1.8880 0.9999 3054007 17.2951 0.8611 

4:1-1000 813.01 0.1132 0.9946 748876.2 6.6428 0.6465 

6:1-1000 787.40 0.2906 0.9995 2176256 16.7112 0.9479 

 


