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Fig. S1 ZETA potential of g-CsNa, Ox-CN, Ep—CN and BSA-CN.
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Fig. S2 AFM image and corresponding height profile of Ox-CN
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Fig. S3 TEM images of as synthesised g-C;N4 and SAED pattern
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Fig. S4 Pb?" ions adsorption comparison of CN and BSA-CN (a) equilibrium adsorption

capacity and (b) percentage removal.
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Fig. S5 Arrhenius plot of log k, vs 1/T for determining adsorption activation energy.
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Fig. S6 SEM micrographs of BSA-functionalized CN (BSA-CN) after Pb?" adsorption along

with corresponding EDX spectra
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Fig. S7 FTIR spectra of BSA-CN after Pb>" and CO, adsorption respectively
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Fig. S8 (a) FTIR spectra of fresh BSA-CN and after the 1st and 3rd adsorption—desorption

cycles; (b, ¢) corresponding zeta potential distributions after Cycle 1 and Cycle 3

Fig. S9 Recyclability of CO, Adsorption isotherm of BSA-CN at 276 K (a) First cycle, (b)

Second cycle, respectively

Table S1. Equilibrium Pb?* adsorption comparison of CN and BSA-CN (T =25 °C, C, =30 mg L-
L, m=10mg, V=50 mL)

Relative
Absorbent Q. (mggh) Removal (%)
Improvement (%)
CN 59.8 39.8 -
BSA-CN 144.6 96.1 +141.8%

Table S2. Pb?* adsorption performance in real water samples (T = 25 °C, C, =30 mg L'}, m = 10

mg, V=50mL)
Pb?* spike % Removal
Water Type Q.(mggh) Retention (%)
(mg L)
10 99.3 49.6 -
DI Water
30 96.1 144.6 -
10 93.8 46.9 94.5
Surface water
30 89.9 134.9 93.2
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Lake water

10

93.6

46.8 943

30

90.9

136.4 94.3

Performance retention (%) was calculated by using the following equation ....
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Table S3. Comparative analysis of Pb?* adsorption capacity of BSA-CN with other materials

SI. Adsorption Referenc
Adsorbent Qmax (mg g1
No Model e
1 BSA-CN 292.94 Langmuir this work
Magnetic biochar from
2 329.65 Langmuir 1
modified AMD sludge
Magnetic graphene oxide- )
3 270.27 Langmuir 2
calcium alginate composite
Activated hydrochar (activated
4 . 289 Langmuir 3
via KHCO:s)
Modified KMnOs biochar
5 170.67 Langmuir 4
(KFBC)
6 MnO:-loaded resin 80.64 Langmuir 5
7 Biochar from corn straw 113.70 Langmuir 6
. Extended
8 Kappaphycus striatum 176.83 . 7
Freundlich
9 Costariacostata 160.990 Freundlich 8
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Table S4. Comparison of CO, adsorption capacity of BSA-CN with other materials

SIL. CO, Adsorption
Materials Temperature References
No Capacity (cm?/g)
1 BSA-CN 276K 23.40 This work
2 | Biochar of orange peel 273K 22.83 9
3 Biochar of bamboo 273K 14.12 9
4 Ph@SnO, 280K 9.948 10
5 ZTS nanocomposite 293K 11.32 11
6 BSA-CN 298K 8.35 This work
7 ZIF-8 298K 18.82 (0.84 mmol/g) 12
11.65
8 Enteromorpha 298K 13
(0.52 mmol/g)
16.35
9 | Pine sawdust biochars 298K 14
(0.73 mmol/g)
10 Ph@SnO, 300K 5.7908 10
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