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Table S1. Elemental analysis results for C;Ns and 10CN-MMT.

Elemental analysis result

Sample N% C% H%
C3Ns 59.8 36.5 1.77
10CN-MMT 0.427 0.497 0.833

Table S2. Kinetic parameters of various models.

Kinetic Models Parameters C3N;s MMT Ns 10CN-MMT
q.(mg-g™) 5.69 14.3 38.0
Pseudo—first—order k; (min™") 0.0291 0.0781 0.0870
R’ 0.930 0.903 0.971
q.(mgg™) 7.93 16.9 44.8
Pseudo—second—order k,(mg-g -h7") 0.00201 0.00601 0.00201
R 0.940 0.935 0.988
C (mgg™) -0.0750 1.34 4.12
Webber-Morris kia 0.609 1.89 5.03
R’ 0.954 0.927 0.936
a 0.226 3.68 12.1
Elovich B 0.399 0.281 0.111

R’ 0.948 0.955 0.995




Table S3. Isothermal model parameters of TC adsorption over 10CN-MMT.

Models Parameters
In! kg (L-mg™) R’ Standard error
Freundlich model
2.96 11.8 0.897 2.58
qm (mg-g™) ky (L-mg™") R’ Standard error
Langmuir model
45.9 0.143 0.997 0.01
Redlich-Peterson a K,(L'mg™) R’ Standard error
model 0.143 6.56 0.997 0.320
A Kr(L'mg™) R’ Standard error
Temkin model
10.0 1.39 0.972 0.980




Table S4. The comparison on the catalytic activity of I0CN/MMT activated PMS for pollutant

degradation with metal-free catalysts reported in the literature.

Sample Type of Cpal Reaction time Degradation TOC Ref.
pollutant (mg-L) (min) efficiency (%) (%)
10CN-MMT TC 50 120 95.0 81.1 this work
NBC;, SMX 30 5 99.8 81.7 [1]
N-CPANI DOX 20 120 91.7 83.8 [2]
BNC Phenol 30 100 99.6 68.3 [3]
BC-300 Phenol 10 98.3 98.0 46.0 [4]
PWC BG 10 120 95.0 61.0 [5]
FAC PFOA 4 360 93.5 84.5 [6]
INSDMC-30 4-CP 80 60 100 74.1 [7]
PDA-gCN-1.0 SMX 10 5 100 56.1 [8]
CN-CGs BPA 50 30 90.0 80.0 [9]

SBC TCS 9.8 240 98.9 325 [10]




Table S5. Possible intermediates of TC degradation.

No. Molecular weight (m/z) Tentative structure Detected
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Fig. S1. XPS spectra of Al 2p (a) and Si 2p (b) for MMT Ns and 10CN-MMT.
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Fig. S2. ESR spectra of C;Ns and 10CN-MMT samples at room temperature.
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Fig. S3. N, adsorption-desorption isotherms (a) and pore size distribution curves (b) of C;NGs,

MMT Ns and 10CN-MMT.

Fig. S3a showed the N, adsorption-desorption curves of C;Ns, MMT Ns, and
10CN-MMT. The N, adsorption occurred in the range of relative pressure from 0.5 to
1.0, which indicated that type IV isotherms existed in C3N5, MMT Ns, and 10CN-
MMT 112, The specific surface area of C3Ns could reach 170 m?-g™! with pore
volume of 0.530 cm?-g™! as shown in Fig. S3b. The specific surface area of MMT Ns
was small (26.6 m*>g™") and concentrated in the range of 2—10 nm, which belonged to
the mesoporous structure. I0CN-MMT sample with BET surface area of 58.95 m?-g™!
was higher than that of pristine MMT Ns. As shown in the TEM image in Fig. 4c,
C;3Ns was highly dispersed on the MMT Ns, and the average pore size (135 nm) of
I0CN-MMT was significantly increased compared with MMT Ns and C;Ns, and the
larger and open pore channels were favorable for the adsorption and desorption of

PMS and TC molecules.
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Fig. S4. Effects of CN loading amount (a), catalyst dosage (b), initial TC concentration (c),

temperature (d), and pH value (e) on the TC adsorption efficiency. Chemical structure of TC and

Zeta potential of 10CN-MMT under different pH values (f). General experiment parameters: [TC]

=50 mg- L™!; [TOCN-MMT] = 0.8 g- L™'; initial pH = 5.0; T =25 °C.
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Fig. S5. Freundlich (a), Langmuir (b), Redlich-Peterson (c), and Temkin (d) isothermal models for

10CN-MMT toward TC.
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Fig. S6. The cycle performance of TC adsorption over I0OCN-MMT.
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Fig. S7. The degradation performance of various samples toward TC(a). General experiment

parameters: [TC] = 50 mg- L™!; [catalyst] = 0.8 g- L™!; [PMS] = 0.3 mmol- L™'; initial pH = 5.0; T

=25 °C. The pseudo first-order kinetic models for various samples toward TC within 60 min (b).

General experiment parameters: [TC] = 50 mg- L™'; [catalyst] = 0.4 g- L™!; [PMS] = 0.3 mmol- L';

initial pH = 5.0; T =25 °C.
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Fig. S8. TC degradation efficiency over I0CN-MMT, 10CN-MMT (700 °C), and 10CN-MMT
(800 °C) (a). Recycle tests of TC degradation over 10CN-MMT (b). XRD patterns of 10CN-MMT,

alkali-heat sample and the sample after catalytic reaction (c). General experiment parameters: [TC]

=50 mg: L!; [IOCN-MMT] = 0.8 g- L!; [PMS] = 0.3 mmol- L™!; initial pH = 5.0; T = 25 °C.
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Fig. S9. Degradation efficiencies of TC in different water environments (a). General experiment

parameters: [TC] = 50 mg- L™!; [IOCN-MMT] = 0.1 g- L'!; [PMS]= 0.3 mmol- L™!; T = 25 °C.

The catalytic efficiency of 10CN-MMT toward various organic pollutants (b). General experiment

parameters: [TC] =50 mg- L™!; [IOCN-MMT] = 0.8 g- L™!; [PMS] = 0.3 mmol- L™!; T =25 °C.



2023000341 K201-302 AT 282271 AV 22 SB 18 003016 ML 31568 m!lmfll\u Inl kl 10229034 A M S8 TA0TE4 WU TERES
T+ & B4 CIMES (87 000 180,006 H AcEsu“‘§|
100 e 100- 56 %)
"
» mn 9
% 9
s Hy H e
” 9.
™ — b
1 .....--""f- o
#lpn|| 1ma o o
& | e
o rss st gnn
0 | =
- .
§e i LR juo
€ wl £ a.
Hy
e e
n »:
1638 e
3 | 27200 25 o oM
3 man |mes
- I prise ma o
N 40034 44091 * e ELL] TMa2
103 I 0. g0z |47
| G‘!ﬂ W2 8Y 13053 48014
s \ | “ | ”, . m‘l 1100 mw | s
20698 i
.‘L LI b0 R I Hl Lu J“,Luu,, 1.||.| \I bt oo P A Rl Ot WU 11 00 O O e L e B 7 Y
W  we om0 A " " P " N P N M A " M A
m
0208034m2 NETE004 AT TES8 AV AT SO 38 70785 WL BSEL FOTI0BOMMINSTE RT 131140 v 16 S 15003006 ML S00E8
T o BSOS |57 000-T£0.000] T ‘[EQU\HSIDWMW
oy I T
- -
- - IS
s . ‘\\\‘
80- 8O- o
% %
rn = - 1
= L L= L~ o L
= 80 ) i e
gm L N o
200 L1 L8
g % 8w e i P rem
- L
1 1.
38 38 11438
353 3
. .
2295
- e o o8 w6 o 2 o
- 2 =0a)
= 5
zan
b T EEPE) ’::? bt ' e I
5 10093 7 - 7 s 8 w714
LB s | Lt | [ 20 e conss sunn 3 was rongs Tuana Al il M il ‘u vl .J. i ““"}"EL o fi 08 420 T M
1 J T 1 Y ¥ r r 1 T \ 4 ' Y . T T )
wa e e 20 M0 M0 0 4% 00 s s0 w4 w0 wo w0 w0 AR R A AR A AR AL
mz mz
20TM0805 1 BTOI-TSE AT E308TH AV 45 SA 15003008 ML 30EE 20080341 INT12T AT 104110 AV 11 S0 15 0030 ML 280E4
T4 B2 C1ne 57 008 788000 T +c £S5 QIS [£7.000740.00)
6 mun\\‘ 100- 127 o
4 -
0 90
" o
'S . A~ FO w0
s oF ~F s
. / redeam
P T 4
r = 80
g " g 03| som
% 2 %
at ! -
§ 0 = a0
»® oH a8
» 0
2 b
. 12108 1a2na am 20
i 1=
0 1aes 2401 aisoy 1 .
| n o WTH
s J h i L‘l Jl i 97 os B g g 72423 .
WA lu byl M.lqlhl-a.q Pt .*..,4._.,1_.4_‘._.,.4.... s
06 L

Q 0
—TC
] —
o '& 'a.
3 3 ! Toxic £
- =k 2| 0X] =
25 Jpositive 3 — e |2 10 =
2 _:i—ru ,"z T ‘1"
——FI15 | ¢ armiul d
] < 1004 )
E z z
= Z10004 £ 1000 —rw0
o (=]
0.0 \ — P S ¥ e \ —rn
Negative 100004 Not Harmful Not Harmful

Fig. S11. Mutagenicity value (a), acute toxicity LC50 of fathead minnow (b), and acute toxicity

LC50 of daphnia magna (c) of TC and its intermediate products.
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Fig. S12. ESR spectra of pure PMS in aqueous solution.
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