Fig. S1 SEM images of fabricated pure carbon for (A, B) without and (C, D) with

ethanol added



Zeta potential (mV)

Fig. S2 SEM images of CMS internal structure: cavity structure (A) and nanocolumn
array (B)
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Fig. S3 Zeta potential of CMS at different pH
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Fig. S4 The number of recycles of CMS for the As(V) (A) and TC (B) adsorption (Co=200mg/L,

m=0.02g, V=70mL)
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Fig. S5 XPS survey of CMS before and after the 1% and 4" As(V)(A), TC(B)
adsorption.
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Fig. S6 Adsorption isotherms of TC and As(V) on CMS at 298K, (A1, B1) Freundlich
model, (A2, B2) Langmuir model, (A3, B3) Temkin model
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Fig. S7 Kinetics linearly fitting of (A1, A2) PFO and (B1, B2) PSO for As(V) and TC,

respectively



Table S1. Concentration of Mg, C and N in different samples.

Concentration (%)

SPeces — o s I CMSAS(Y) 4" CMS-As(Y) 19CMSTC 4" CMSTC
Mg 18.83 13.89 13.81 8.32 3.22
C 15.35 13.23 11.25 35.45 61.32
N 10.78 4.34 1.63 5.57 3.16
AS / 2.63 2.64 / /
Texts

Text S1 Isotherms model for the adsorption
The Langmuir equation could be expressed as equation (S1)

C, 1 C,

= + =
e Om ¥ Kz Gm (Sl)

The Freundlich isotherm could be given as equation (S2)

1
Ing, = Inkz + —InC,
ng, = Inkg + —InC, (52)

The Temkin isotherm could be given as equation (S3)

RTI k +RTE c
q, = —Inky +—In
? b b 5 (S3)

where gm (mg/g) is the theoretical maximal adsorption capacity, k. (L/mg) is
equilibrium adsorption free energy function, kr [(mg/g)(mg/L)*"] and n represent
adsorption ability and adsorption intensity constant. b(= -AH, kJ/mol) represents
adsorption heat, kt (L/mg) is Temkin model constant, R (8.314kJ/mol) is the universal

gas constant and T (298K) is absolute temperature.

Text S2 Kinetics model for the adsorption
The pseudo-first-order kinetic model is described as equation (S4):
In(q, —q.) =Inq, — kit (S4)

The pseudo-second-order kinetic model is described as equation (S5):



(S5)

where ki and k2 represent the pseudo-first- and pseudo-second-order rate constants, ge

and gt (mg g*) denote the adsorption of As(V) and TC at equilibrium and time t (min)

Text S3 Intra-particle diffusion and Boyd model for the adsorption

The intra-particle diffusion kinetic model is described as equation (S6):
Qt = ki t*? + C (S6)
where ki is a constant related to intra-particle diffusion rate and C is a constant.
The Boyd kinetic model is described as equation (S7):
(S7)

Bt = -In(1- qv/Ge)-0.4977

where gt and ge (mg/g) are the amounts of As(V), TC adsorbed on the adsorbent at

time t and equilibrium time, respectively.



