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Figure S1. The experimental instrument used in this study.
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Figure S2. The adsorption capacities (a) and removal rate (%) (b) of HA by the bulk g-CsNs and
TCNs (Cra =100 mg/L, pH =3.0, T =298 K, the adsorbents C =0.4 g/L, t =240 min, and I=0.01 M).
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Figure S3. The adsorption kinetics of HA on the bulk g-CsNu (Cuss = 100 mg/L, pH = 3.0, T =298.15

K, C=04g/L, and I=0.01 M).
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Figure S4. The effect of pH on the adsorption of HA (a) and FA (b) on TCN-600 (Crss = 50 mg/L, pH

=2.0-10.0, T=298.15 K, Cren-600 = 0.4 g/L, and I=0.01 M).
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Figure S5. The zeta potential of TCN-600 as a function of pH (TCN-600 =1 g/L).
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Figure S6. The particle size distributions of HA and FA as a function of pH.
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Figure S7. The removal rate of HA and FA at low initial concentration (Chss = 5-20 mg/L, pH = 3.0,
T=298.15 K, Cren-600 = 0.4 g/L, and I =0.01 M).
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Figure S8. The removal rates measured as UV2s4 of landfill leachate concentrate on the TCN-600 (a),
and EEM of landfill leachate concentrate before (b) and after adsorption (c) (TCN-600 = 0.8 g/L) and
(d) (TCN-600=1.6 g/L)

(Chss =40 mgC/L, pH = 3.0, T=298.15 K, t=60 min) .

Table S1. The detailed experimental conditions adopted in this study.

Procedure t (min) pH Cuss (mg/L) I(M) TK) C(gl) KM Ca*(mM) Mg*(mM)
Adsorbent 240 3 100 001 29815 04 0 0 0
Capacities
Kinetics 0-240 3 100/50 0.01 298.15 0.4 0 0 0
Intraparticle )5 3 100/50 001 29815 04 0 0 0
Diffusion
. 298.15
‘?j;tfizfsn 120 3 25-200 0.01 308.15 0.4 0 0 0
318.15
Low Initial
Concentration 120 3 5-20 0.01 298.15 0.4 0 0 0
Adsorption
pH 120 2-10 50 0.01 298.15 0.4 0 0 0
Na+ 120 3 50 0-0.08  298.15 0.4 0 0 0
K+ 120 3 50 0.01 298.15 0.4 0-0.07 0 0
Ca?* 120 3 50 0.01 298.15 0.4 0 0-1.05 0
Mg2* 120 3 50 0.01 298.15 0.4 0 0 0-1.05
L Iﬁ;‘l’ﬁzﬁam 60 3 40(mgC/L) 0 298.15 0.4 0 0 0
Nitrogen
Adsorption/Deso 120 3 20 0.01 298.15 0.4 0 0 0
rption Isotherms
XPS Analysis 120 3 20 0.01 298.15 0.4 0 0 0

Contact time (t, min); HSs concentration (Chss, mg/L); ionic strength (I, M); tempera-
ture (T, K); the bulk g-CsN4 or TCN concentration (C, g).
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Table S2. The relative content of surface elements (%) of XPS spectra peaks of the bulk g-CsNs and
TCNs before and after adsorption of HSs.

C Content

CNs (%) N Content (%) O Content (%) C/N (ato. %)
The bulk g- 41.69 56.36 1.95 0.740
Bef CsNa
A dsirorteion TCN-500 41.83 56.28 1.89 0.743
p TCN-550 42.02 56.00 1.98 0.750
TCN-600 40.94 57.65 1.41 0.710
TCN-600 (after
HA 45.49 46.61 7.90 0.976
After .
Adsorption adsorption)
TCN-600 (after 5, 51.00 4.66 0.869
FA adsorption)
Table S3. The relative contents (%) of peaks in the N 1s and C 1s core region of the bulk g-CsN4 and
TCNs.
The Types of Relative Contents (%)

Assignments Position (eV) The Bulk

Core Region TCN-500 TCN-550 TCN-600

g-CsNa

C-N=C 398.8 70.25 68.07 70.94 69.74

N 1s N-(C)s 399.6 14.19 14.11 13.49 11.40
N-H 400.9 11.86 13.90 11.68 12.40

T-T* 404.5 3.70 3.92 3.90 6.45

COs> 284.8 10.01 11.14 11.79 5.90

Cils N=C-N 288.3 87.49 86.36 86.01 91.53
TT-T* 293.8 2.49 2.50 2.20 2.56

Table S4. Kinetics parameters for adsorption of HSs on the bulk g-CsNs and TCNs.

Pseudo-First-Order-Model Pseudo-Second-Order-Model Elovich Model .
e(e)

HSS qE(C) k1 2 qe(c) kz 2 B o )
The Bulk

o-C:N HA 52718 0.852 0.838 54.514 0.218 0.881 0.294  255339.702 0906 63.228
-C3IN4

TCN-500 HA 70.440 0.157 0.877 74.451 0.003 0934 0.127 599.475 0.966 76.673
TCN-550 HA 103.301 0.146 0.796 111.879 0.002 0.893 0.073 308.622 0.971 123.816
HA 119.711 0.164 0.826 128.583 0.002 0.908 0.068 665.766 0.974 145.349

TEN-600 FA  44.798 0.344 0.971 45.982 0.017 0.989 0.461 2.410 0.991 46.832

Table S5. The parameters of adsorption isotherms for adsorption of HSs on TCN-600.

HA-Temperature (K) FA-Temperature (K)
Isotherm models

298.15 308.15 318.15 298.15 308.15 318.15

1/n 0.394 0.365 0.439 0.510 0.482 0.528

Freundlich Isotherm  ky ((mg/g) g4 36.856 37.801 8.396 9.794 8.480

Model (L/mg )1/n)
R? 0.980 0.965 0.980 0.979 0.960 0.983
b 0.034 0.052 0.031 0.015 0.018 0.014

Langmuir Isotherm

Model qm (Mmg/g) 221.353 226.778 358.739 149.879 144.444 170.172

R? 0.887 0.884 0.938 0.981 0.963 0.987
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Gm (mg/g)  327.879 344.771 399.766 213575  224.371 235.362

, ks (L/mg) 0.012 0.015 0.025 0.006 0.006 0.007

Sips Isotherm Model S

1ps isotherm Mode 1/n 0.667 0.621 0.877 0.769 0.714 0.794
R? 0.947 0.943 0.951 0.985 0.966 0.989

Table S6. A comparison for adsorption of HSs on various adsorbents.

Adsorbent Qm-na (Mg/g)  qun_ra (mg/g) References
Bentonite Nanoparticles 58.21 \ .
Montmorillonite Nanoparticles 48.20 \
Chitosan-H2S0: Beads 377.40 \ 2
Acid-Activated Greek Bentonite 10.75 \ 3
Layered Double
Hydroxides/Hollow Carbon 300.46 \ 4

Microsphere Composites

Powder Activated Carbon (PAC) 70.00 \ 5
SBA-15 8.50 \ 6
Algerian Bentonite 54.80 \ 7
Fly Ash 36.00 \ 8
Magnetic Chitosan 32.6 \ 9
Cellulose Aceta'ite/Chltosan 238,10 \ "
Nanofiber
Amine-F unctlon.apzed \ 395 "
Mesoporous Silica
Magnetic Graphene Oxide 98.82 72.4 12
This Study 331.31 185.93

Table S7. Thermodynamic parameters for adsorption of HSs on TCN-600.

HSs Temperature (K) AG® (kJ/mol)  AH® (kJ/mol) AS° (J/mol K)
298 -4.062 -39.017
HA 308 -4.296 -15.708 -36.992
383w 37003
298 -4.331 -1.074
FA 308 -4.282 -4.652 -1.199
318 -4.257 -1.239

Table S8. The relative contents (%) of peaks in the N 1s and C 1s core region of TCN-600 before and
after adsorption of HSs.

Relative Contents (%)

The Types
of Core Assignments Position (eV) TCN-600  TCN-600 After TCN-600 After
Region Helio HA FA Adsorption
Adsorption  Adsorption

C-N=C 398.8 69.74 47.46 56.31

N-(C)s 399.6 11.40 33.87 25.98

N 1s N-H 400.9 12.40 12.65 11.20

N* 402.2 \ 1.44 1.15

-1t 404.5 6.45 4.58 5.36

c-C 284.5 \ 5.06 1.93

C1s COs> 284.8 5.90 \
C=C 285.0 \ 13.11 11.71

C-O 286.0 \ 4.69 5.64
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C=0 286.7 \ 1.18 0.83
N=C-N 288.3 91.53 73.43 78.14
T-1t* 293.8 2.56 2.53 1.75
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