
Appendix 1

Fig. S1 The pHpzc of SSA by pH drift method
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Appendix 2

Nomenclature

SMP Sulfonated methyl phenol resin

SSA Sewage sludge-derived adsorbent

WRB Wheat straw biochar

WEB Walnut shell biochar

TOC Total organic carbon 

COD Chemical oxygen demand 
𝐶0 Initial concentration of SMP solution, (mg L-1)
𝐶𝑒 Residual SMP concentration at equilibrium, (mg L-1)

𝑚 SSA dosage, (g L-1)

𝑡 Adsorption time (h)
𝑞𝑡 Adsorption quality of SMP on SSA at various time  (mg g-1)𝑡

𝑞1
Adsorption quality of SMP on SSA at equilibrium (mg g-1) for 

pseudo-first-order kinetic model
𝑘1 The pseudo-first-order rate constant (h−1)

𝑞2
Adsorption quality of SMP on SSA at equilibrium for the pseudo-

second-order kinetic model (mg g-1)
𝑘2 Pseudo-second-order rate constant (g mg-1 h-1)
𝑘𝑖 The intra-particle diffusion rate constant (mg g-1 h-0.5)

𝐼 Intercept for the intra-particle diffusion kinetic model (mg g-1)

𝑞𝑚
Monolayer adsorption capacity of SMP on SSA estimated by 

Langmuir model (mg g-1)

𝑏 Langmuir constant (L mg-1)
𝐾𝐹 Freundlich constant (mg g-1(mg L-1)−1/n)

𝑛 Heterogeneity factor of the Freundlich isotherm model
𝐸𝑎 Adsorption activation energy in the SMP-SSA system (kj mol-1)

𝑅 Gas constant (8.31 J (mol K)-1)

𝐴 Pre-exponential factor

∆𝐺0 Gibb’s free energy change (kj mol-1)

∆𝐻0 Enthalpy change (kj mol-1)

∆𝑆0 Entropy changes (J mol-1 K-1)
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