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Figure S1. XRD patterns and FTIR of bagasse and ZBAC. 

 

 

Figure S2. TGA/DTGA of bagasse and ZIB. 

 

Table S1. SBET, DP and Vmic of BAC and ZBAC. 

Samples SBET Dp Vmic 

 (m2 g-1) (nm) (cm3 g-1) 

BAC 376.08 2.826 0.186 

ZBAC 831.23 2.519 0.453 

 

Table S2. Kinetic Parameters of TCH Removal onto ZBAC. 



Model Ⅰ qe,exp qe,cal k1 R2  

 mg g-1 mg g-1 min-1   

298 K 23.818 21.505 0.116 0.8523  

308 K 24.000 22.277 0.193 0.9481  

318 K 24.000 23.070 0.262 0.9864  

Model Ⅱ qe,exp qe,cal k2 k0 R2 

 mg g-1 mg g-1 g mg-1 min-1 g mg-1 min-1  

298 K 23.818 22.232 0.011 5.310 0.9437 

308 K 24.000 23.294 0.016 8.524 0.9106 

318 K 24.000 24.765 0.020 12.137 0.9988 

Model ID qe,exp ki C R2  

 mg g-1 mg-1 g min-1/2 mg g-1   

298 K 23.818 0.792 13.059 0.9083  

308 K 24.000 0.884 14.922 0.9426  

318 K 24.000 1.311 15.846 0.9136  

 

 

Table S3. RL values at various temperatures and initial concentrations. 

RL 240 mg L-1 300 mg L-1 360 mg L-1 420 mg L-1 480 mg L-1 

298 K 0.022 0.018 0.015 0.013 0.011 

308 K 0.005 0.004 0.004 0.003 0.003 

318 K 0.002 0.001 0.001 0.001 0.001 

 

Table S4. Constant parameter and correlation coefficients calculated for 

various adsorption models at different temperatures for TCH on ZBAC. 



Isotherm equation TCH 

  298 K 308 K 318 K 

Langmuir q0 (mg g-1) 173.3 207.9 353.3 

 K ( L mg-1) 0.183 0.781 2.418 

 R2 0.8011 0.9499 0.9830 

Freundlich kf 73.82 148.9 276.7 

 1/n 0.184 0.007 0.538 

 R2 0.9048 0.9070 0.9922 

DR qm (10-3 mol g-1) 0.707 2.381 15.13 

 K’ (10-2 mol2 kJ-2) 1.550 2.010 2.741 

 E (kJ mol-1) 17.96 15.77 13.51 

 R2 0.9068 0.9961 0.9907 

 

Table S5. Adams−Bohart, Thomas, Yoon−Nelson, BDST, Dose Response and 

Clark Model. 

  Parameters 

Model Equation Unit 

Adams-

Borhart  

𝑐𝑡
𝑐0

=
exp⁡(𝑘𝐴𝐵𝑐0𝑡)

exp (
𝑘𝐴𝐵𝑁0𝐿

𝑣
) − 1 + exp⁡(𝑘𝐴𝐵𝑐0𝑡)

 
kAB  N0 v 

L mg-1 min-1 mg L-1 cm min-1 

Thomas  

𝑐𝑡
𝑐0

=
1

1 + exp⁡[(
𝑘𝑇ℎ
𝑄
)(𝑞0𝑀 − 𝑐0𝑄𝑡]

 
kTh q0 

mL min-1 mg g-1 

Yoon-Nelson  
𝑐𝑡
𝑐0

=
exp⁡(𝑘𝑌𝑁𝑡 − 𝜏𝑘𝑁𝑌)

1 + exp⁡(𝑘𝑌𝑁𝑡 − 𝜏𝑘𝑁𝑌)
 

KYN Τ 

min-1 min 

BDST 

𝑐𝑡
𝑐0

=
1

1 + exp⁡[𝑘𝐵𝐷𝑆𝑇𝑐0(
𝑁0

𝑐0𝑣
− 𝑡)]

 
kBDST N0 v L 

L mg-1 mg L-1 cm min-1 cm 

Dose 

Responded  

𝑐𝑡
𝑐0

= 1 −
1

1 + (
𝑐0𝑄𝑡
𝑞0𝑀

)𝑎
 

α q0 

------------- mg g-1 

Clark  
𝑐𝑡
𝑐0

= (
1

1 + 𝐴𝑒−𝑟𝑡
)

1
𝑛−1 

A r 

------------- Min-1 

 


