
 

Figure S1. FTIR vibration spectra of butiá precursors (a) FIB, (b) ALM, (c) END, and (d) 

DOA. 

 

 

 



 

Figure S2. XRD patterns of butiá precursors (a) FIB, (b) ALM, (c) END, and (d) DOA. 

 

 

Figure S3. SEM micrographs of butiá precursors (a) FIB, (b) END and (c) DOA. 

 

 

 

 



 

Figure S4. FTIR vibrational spectra of biochars (a) FIB.700, (b) ALM.700, (c) END.700 

and (d) DOA.700. 

 



 

 

Figure S5. XRD patterns of biochars (a) FIB.700, (b) ALM.700, (c) END.700 and (d) 

DOA.700. 

 

 



 

Figure S6. N2 sorption/desorption isotherms of biochars (a) FIB.700, (b) ALM.700, (c) 

END.700 and (d) DOA.700. 

 



 

Figure S7. Pore size distribution for biochars (a) FIB.700, (b) ALM.700, (c) END.700 and (d) 

DOA.700. 



Table S1 Surface area, CO2 adsorption capacity and activation agent from different adsorbents presented in literature  

Precursor Activation 
Surface Area 

(m² g-1) 
CO2 Adsorption 

(mg g-1) 
CO2 Adsorption 
(mg CO2  m-2) 

Fonte 

ALM.700 - 1.92 48.87 25.453 This work 

Marine shale - 19.62 293.98 14.984 [1] 

Chicken manure wastes - 4.38 47.98 10.954 [2] 

Arundo donax - 16 87.18 5.449 [3] 

Chicken manure wastes KOH 22.22 85.82 3.862 [2] 

Palm solid waste - 24.5 73.06 2.982 [4] 

Torrefied beech wood - 36.2 70.41 1.945 [5] 

END.700 - 58.39 66.43 1.138 This work 

Chicken manure wastes HCl 136.75 77.02 0.563 [2] 

African palm shell KOH 365 193.64 0.531 [6] 

Kevlar carbon fibers CO2 469 224.45 0.479 [7] 

Arundo donax ZnCl2 1420 498.33 0.351 [8] 

Pollen KOH 232 77.89 0.336 [9] 

Arundo donax KOH 849 277.26 0.327 [3] 

Pomegranate peels KOH 585 180.88 0.309 [10] 

Palm kern activated carbon CO2 167.08 50.17 0.300 [4] 

FIB.700 - 183.59 54.59 0.297 This work 

Macadamia nut shell CO2 425 123.23 0.290 [11] 

Arundo donax KOH 637 165.39 0.260 [3] 

DOA.700 - 220.43 51.76 0.235 This work 

Paulownia sawdust KOH 1643 352.08 0.214 [12] 

Cokes KOH 1375 250.86 0.182 [13] 

Coal char KOH 675.37 107.82 0.160 [14] 



African palm shells KOH 1890 277.26 0.147 [6] 

Carrot peels KOH 1379 183.96 0.133 [10] 

Coconut shell CO2 1327 171.64 0.129 [15] 

Melamine-doped phenolic-resins KOH 1196 154.48 0.129 [16] 

Paulownia sawdust KOH 1643 211.25 0.129 [12] 

Rice husk CO2 1097 136.43 0.124 [17] 

Fern leaves KOH 1593 181.32 0.114 [10] 

CCA-treated wood H3PO4/CO2 773 83.0 0.107 [18] 

Coal char KOH 1352.06 143.03 0.106 [14] 

Pollen KOH 1460 150.51 0.103 [9] 

Polyacrylonitrile NaOH 1020 96.82 0.095 [19] 

Polyacrylonitrile NaNH2 833 77.02 0.092 [19] 

Beer Waste Hidrothermal 622 57.50 0.092 [20] 

Polyacrylonitrile K2CO3 1250 107.38 0.086 [19] 

Cotton Stalk Al2(SO4)3 2695 186.6 0.069 [21] 

Arundo donax ZnCl2 1420 88.02 0.062 [3] 

Empty palm fruit bunch - 1080 49.29 0.046 [22] 

Beer Waste H3PO4 1073 35.21 0.033 [20] 

Poplar Anthers KOH 3322 89.78 0.027 [23] 

Empty palm fruit bunch Hidrothermal 1163 29.09 0.025 [22] 

Empty palm fruit bunch Hidrothermal 2510 37.58 0.015 [22] 
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