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Table S1. Orthogonal design table

Lo (4%) Factors
orthogonal (A) holding (B) carbonization  (C) activator
test design Temperature (min)  temperature (°C)  ratio (C/KOH)
1 A, 60 B, 600 Ci1:1
2 A, 60 B, 700 Cy1: 2
3 A, 60 B; 500 C;1: 3
4 A, 90 B, 600 C;1: 3
5 A, 90 B, 700 Ci1:1
6 A, 90 B; 500 Cy1: 2
7 A5 120 B, 600 Cy1: 2
8 A5 120 B, 700 C;1: 3
9 A5 120 B; 500 Ci1:1

Figure S1. Methylene blue UV absorption spectrum
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Figure S2. Methylene blue dye standard curve diagram
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Table S2. Orthogonal experimental arrangements

Lo (49) Factors
orthogonal
fest design (A) holding (B) carbonization (C) activator
Temperature (min) temperature (°C) ratio (C/KOH)
1 A, 60 B; 600 Cil: 1
2 A, 60 B, 700 Cyl: 2
3 A, 60 B; 500 Csl: 3
4 Az 90 B, 600 Cil: 3
5 A, 90 B, 700 Cil: 1
6 A, 90 B; 500 Cyl: 2
7 A5 120 B; 600 Cyl: 2
8 A3 120 B, 700 Cil: 3
9 A5 120 B; 500 Cil: 1
Ki; 185.56 173.29 158.71
Kp 193.42 295.03 205.62
Kis 184.04 94.70 198.69
ki 61.85 57.76 52.90
ki 64.47 98.34 68.54
ki3 61.35 31.57 66.23
R; 3.13 66.78 15.64
Primary and secondary sequence B>C>A
Excellent level A, B, C,

Optimal combination AB,C,




Table S3. Surface area and pore parameters of biochar.

BET surface area Pore volume Average pore
Sample
(m? g1 (cm3 g1) width (nm)
BC 1,827.9321 0.5198 2.7058
N-BC 1,616.3728 0.2416 3.1968
Fe;04-N-BC 481.5964 0.097 3.6767

Table S4. Kinetics and intraparticle diffusion model parameters of MB adsorption on Fe;0,-

N-BC

Model and  pseudo-first-order  pseudo-second-order ) ) ) )
intra-particle diffusion

parameters dynamics dynamics
| I I
R? 0.8316 R? 0.9929 R? 0.9778 5.7575 0.9779
Parameters Ky 0.0397 K, 0.000113 K, 27.7533 5.7575 1.5598
Je 618.158 Je 656.086 C 309.40 527.26 607.82

Table S5. Parameters of isotherm models for MB adsorption onto Fe;04-N-BC.

Langmuir Freundlich Temkin
T/K o K B A
R? K 1/n R2 R2
(mg g™ (L mg™") (J mol") (L mg™h)
298 651.47  0.20169  0.9957 479.77 0.053  0.3649 32.84 1280.45 0.3652
308 721.14  0.14459 0.9912 460.69 0.078  0.5135 52.32 3.183 0.5142
318 785.26  0.13621  0.9942  466.50 0.092  0.6219 66.10 0.515 0.6230

Table S6. Thermodynamic fitting parameters.

Thermodynamic AHO ASO AGO (kJ mol)
parameter (kJ mol1) (J mol'! K1) 298(K) 303(K) 313(K)
MB 11.184 44.623 -2.1136 -2.5598 -3.0061




