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Figure S1. a-c) SEM images (at different magnification scales) of the BCM1 sample

prepared by the one-step pyrolysis of dead-leaf biomass and melamine.

Table S1. Production rates calculated for the BC-K, BCMO0.5-K, BCM1-K, and

BCM2-K samples.

Biomass powder weight  Biochar product weight Production rate
Sample
® (® (%)
BC-K 3 0.63 21.14
BCMO0.5-K 3 0.85 28.50
BCM1-K 3 0.48 16.00
BCM2-K 3 0.52 17.36
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Figure S2. N, adsorption-desorption isotherm for the BC-K sample. Inset presents the

corresponding pore diameter distribution plot.
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Figure S3. N, adsorption-desorption isotherm for the BCM0.5-K sample. Inset

presents the corresponding pore diameter distribution plot.
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Figure S4. N, adsorption-desorption isotherm for the BCM1-K sample. Inset presents

the corresponding pore diameter distribution plot.
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Figure S5. N, adsorption-desorption isotherm for the BCM2-K sample. Inset presents

the corresponding pore diameter distribution plot.
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Figure S6. FTIR spectra of the BC-K, BCMO0.5-K, BCM1-K, and BCM2-K samples.
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Figure S7. High-resolution XPS Ols spectra of the BC-K, BCM0.5-K, BCM1-K, and
BCM2-K samples.

Table S2. Summary of the oxygen-containing functional group percentages calculated

based on the high-resolution XPS Ols spectra shown in Figure S3.

Percentage of different O-containing functional groups (at.%)

Sample
Cc=0 C-O-H C-0-C
BC-K 5.04 28.49 66.29
BCMO0.5-K 13.57 40.27 46.16
BCMI1-K 13.95 26.81 59.24

BCM2-K 13.27 25.70 61.03
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Figure S8. Investigation of contact time impact on the adsorption performance of the

optimal sample (in this case, BCM1-K).
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Figure S9. Investigation of BCM1-K adsorbent dosage on its adsorption performance.



Figure S10. Investigation of initial TC concentration on the adsorption performance

of the optimal sample (in this case, BCM1-K).

Table S3. Comparison of the ¢,,,, of TC capture obtained for the optimal sample (i.e.,

BCM1-K) in this study with those in recent literature.

Temperature Gmax
Adsorbent pH Ref.
(°O) (mg/g)
BCM1-K 25 7 433.74 This work
Magnetic chitosan 20 7 211.21 [1]
Fe;04 NPs 29 7 19.6 [2]
RGO 25 7 4423 [3]
a-Fe,0;/RGO 25 4 18.47 [3]
Halloysite/chitosan
25 8.5 15.6 [4]
nanocomposite
Tricaprylmethylammonium
chloride-conjugated chitosan 45 7 22.42 [5]
hydrogel
Copper/cobalt
25 3.5 4.48 [6]
ferrite@chitosan
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Rice husk ash 40 5 8.37 [7]

Biochar with micropores

40 7 336.70 [8]
widened by GO

Biochar co-activated by

25 7 295.98 9]
MnCl,/KOH

AC 25 7 25.28 [10]
AC/Fe;04/ZIF-8 25 7 57.47 [10]

Chitin/calcite composite
25 6 150.76 [11]

extracted from shell waste

Note: GO, graphene oxide; RGO, reduced graphene oxide; NPs, nanoparticles;

activated carbon, AC; zeolitic imidazolate framework, ZIF-8.
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Figure 11. XRD patterns of the BCM1-K sample.
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Figure 12. a,b) The morphology of the recycled BCM1-K sample. (a) and (b) are the

SEM images at different magnification scales.

Figure S13. Investigation of TC solution pH on the adsorption performance of the

optimal sample (in this case, BCM1-K).
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Figure S14. FTIR spectra of the BCM1-K sample before and after tethering with TC

molecules.
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Figure S15. Van’t Hoff plots of Ink, as a function of 1/T for the adsorption system
with BCM1-K.

Table S4. Summary of the thermodynamic parameters obtained via the studies of the

temperature impact on the equilibrium adsorption capacities.

Thermodynamic parameters

TC
AG° (kJ/mol) AH® (13/mol) AS® (3/mol K)
concentration
25 45 60 25 45 60 25 45 60
(mg/L)
(°0) (°O) (°0) (°O) (°O) (°C) (°C) °O) °C)
50 -11.26 -10.04 -10.30 -20.22 -30.60
60 -10.77 -9.80 -10.49 -14.13 -11.94
70 -8.89 -9.96 -10.26 3.11 40.48

80 -7.65  -9.50  -9.99 12.85 69.19
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