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Fig. S1. Photograph of synthesize BC and BC/MoS,/PAA composite
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Fig. S2. Non-linear adsorption kinetic model analysis. (a) Pseudo-first order (PFO) (b) Pseudo-second
order (PSO) (c) Intraparticle diffusion model (IPD) for Pb(Il) and Cd(II). (Initial concentration: 10 mg/L; pH

6 for Pb(Il); pH 7 for Cd(II); adsorbent dosage = 0.010 g for Pb(II), 0.025 g for Cd(Il); volume = 10 mL) onto

BC/MOoS,/PAA).



Table S1. Kinetic models, non-linear equations for adsorption of Pb(II) and Cd(II) onto

BC/MoS,/PAA composite
Model Non-linear equation
Pseudo-first order (PFO) 4, qe(l_e - k1t )
Pseudo-second order (PSO) qgk2 t

q,_q.kt +1

. . . 1 2
Intra-particle diffusion (IPD) ¢, _ k,t / L C

Where q. and q; are the adsorbed amount at the equilibrium and time t, respectively (mg/g); k;
and k, are the pseudo-first-order rate constant (min'!) and pseudo-second-order rate constant for the
adsorption process (mg/g min); Kiq is the intraparticle diffusion rate constant (mg/g min®3); and C is
a constant and proportional to boundary layer thickness, mg/g, qmax (mg/g) is the maximum adsorption

capacity.
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Fig. S3. Non-linear adsorption isotherm model analysis. (a) Langmuir (b) Freundlich (c) Temkin for

Pb(Il) and Cd(II). (Initial concentration: 10 mg/L; pH 6 for Pb(II); pH 7 for Cd(Il); adsorbent dosage = 0.010

g for Pb(II), 0.025 g for Cd(1l); volume = 10 mL) onto BC/MoS,/PAA).



Table S2. The leaching concentrations of Mo and S during adsorption of Pb(Il) and Cd(Il) onto
BC/MoS,/PAA adsorbent at optimized conditions (Volume= 10 mL; pH = 6, dose = 0.010 g for Pb(Il) and pH
=17, dose = 0.025 g for and Cd(II); contact time = 30 min for Pb(II) and Cd(II) and initial concentration =10

mg/L for Pb(II) and Cd(II)).

Concentration, mg/L

Metals / Adsorbate Pb(II) Cd(1I)

Mo 0.63+0.0023 3.4+0.012

S 3.39+£0.035 1.68+0.0052




Table S3. Cost-analysis of 1 g prepared BC/MoS,/PAA composite and comparison with
market price of activated carbon.

Raw materials Amount Unit Cost (Baht)
Waste coconut shell 10 g 0.0
(NH4)6M07024.4H20 0.575 g 3.66

Thiourea 1.15 g 0.0619

Polyacrylic acid 0.50 g 4.99

Distilled water 100 g 2.00
Electricity (pyrolysis, 1.0366 kWh 40.02

magnetic stirrer,

ultrasonication and furnace)
Total cost 50.69
Commercial activated 1 g 80.34
carbon (Sigma Aldrich)




