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Figure S1. HRTEM images of G-CNT (a-c), ROCNT-3 (d-e) and ROCNT-6 (g-i).
Images of (c), (f) and (i) are the magnifications of the squared regions in images of (b),
(e) and (h), respectively. Squared regions in images (f) and (i) represent the defect sites

etched by the acid oxidation.
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Figure S2. The favourite adsorption configuration of PS on pristine surface and
different kinds of defects on CNT, respectively. Both the top view and side view are

shown here.
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Figure S3. N, adsorption-desorption isotherms of CNT catalysts.
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Figure S4. XPS spectra of CNT catalysts.
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Figure S5. GC-MS spectra of the BPA degradation intermediates by the ROCNT-6/PS

system.



G-CNT

ROCNT-1
ROCNT-2
ROCNT-3
ROCNT-4
-34 ROCNT-5
ROCNT-6

In (C/C,)

¢dpren

0 5 10 15 20 25 30
Time (min)

Figure S6. The kinetic analysis of BPA degradation on different CNT catalysts in the

presence of PS according to pseudo-first-order model.
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Figure S7. PS consumption on different CNTs (a) and the Kkinetic analysis of PS

consumption according to pseudo-first-order model (b).
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Figure S8. High-resolution XPS O 1s (a) and N 1s (b) spectra of the CNT catalysts.
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Figure S9. Contents of different O and N species on the CNT catalysts analyzed from

XPS spectra.

XPS N 1s and O 1s spectra of the CNT catalysts were deconvoluted to quantify the
types and contents of N and O species (Figure S8-9). It could be observed that the

catalytic activities of ROCNTSs had no positive correlation with neither N or O species.



1.0-'—-—\_.\._
< ——

QO
e
2 0.8
c J
2
[5]
g 0.64
w -
S 04-
g ]
D- -
o
0.0 ¥ T T T
0 5 10 15 20

Time (min)

Figure S10. Catalytic degradation of BPA by OCNT-6. ([BPA]= 0.09 mM; [PS]=1.5

mM, [OCNT-6]=0.1 g/L)
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Figure S11. (a) XPS spectra and contents of O species of ROCNT-6 and ROCNT-6

treated with 1.5 mM PS solution for 1 h; (b) Variation of S;0s* and SO4? ions during

the reaction of ROCNT-6/ROCNT-3 with PS solution for 1 h; (c) pH variation during

the reaction process under different conditions. ([catalyst]=0.1 g/L; [PS]=0.15 mM)

As shown in Figure S11, ROCNT-6 was oxidized after treated with PS solution for

1 h. At the meantime, one PS molecular decomposed into two SO4% ions, and water

was the origin of the O species, due to the decrease of pH of the reaction solution.
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Figure S12. (a) EPR spectra obtained by spin trapping with DMPO and TEMP in the
presence of PS and ROCNT-6 (reaction time=~5 min); (b) Degradation of BPA by the
ROCNT-6/PS system with and without methanol. ((DMPO/TEMP]=10 mM; [ROCNT-

6]=0.1 g/L; [PS]=1.5 mM)

EPR spin-trapping technique using 5,5-dimethyl-1-pyrroline N-oxide (DMPQO) and
2,2,6,6-tetramethylpiperidine (TEMP) was applied to identify the active species
produced in the ROCNT-6/PS system (Figure S12a). When DMPO was added as the
spin-adduct, signals assigned to 5, 5-dimethyl-1-pyrrolidone-2-oxyl (DMPOX) were
observed, which are distinguished from those of DMPO-SO4~ or DMPO--OH, and
always resulted from the oxidation of DMPO.!? This DMPOX signal further indicated
that there existed other kind of oxidative species in the reactions. Radical quenching
experiments also confirmed that radical species merely contributed to the BPA
degradation, because ROCNT-6 still maintained excellent BPA removal efficiency at a
high concentration of methanol (2000:1) (Figure S12b). Moreover, no signals were
obtained in the ROCNT-6/PS system using TEMP as the spin-adduct. These results
indicate the presence of active species other than radicals (SO4, -OH) and singlet

oxygen (*O.) during the reaction.
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Figure S13. PS consumption under different conditions: (a) BPA+PS; (b) EDTA-2Na
+PS; (¢) ROCNT-6+PS; (d) ROCNT-6+BPA+PS; (¢) ROCNT-6+EDTA-2Na+PS.

(IROCNT-6]=0.1 g/L; [PS]=0.15 mM; [BPA/EDTA-2Na]=0.09 mM)
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Figure S14. (a) The reusability investigation of ROCNT-6; (b) XPS 10s spectra of
used catalyst and regenerated catalyst after 900 °C treatment. ([BPA]= 0.09 mM,;

[ROCNT-6]=0.1 g/L, [PS]=1.5 mM)
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Figure S15. Catalytic degradation of BPA on ROCNT-6 with other different

superoxides adsorbed. ([BPA]=0.09 mM; [ROCNT-6]=0.1 g/L, [superoxide]=1.5 mM)
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Figure S16. Catalytic performance of ROCNT-6/PS system for treating different
pollutants (phenol, 4-chlorophenol, carbamazepine and benzoic acid) ([PS]=1.5 mM,

[ROCNT-6]=0.1 g/L, [pollutant]=0.09 mM)



Table S1. Physicochemical parameters of the CNTSs.

N BPA equilibrium Reaction rate Reaction rate
Seer? O content .
Catalyst content adsorption amount, constants, constants,
(m?g) " (wt%) , )
(Wt%o) Q. (mg/g) Kspa (Min?) kps (min-t)
G-CNT 81 3.64 0.37 68 0.034 0.0037
ROCNT-1 89 2.11 0.22 58 0.034 0.0051
ROCNT-2 90 1.78 0 62 0.051 0.0052
ROCNT-3 95 2.07 0 68 0.056 0.0073
ROCNT-4 95 1.65 0.15 84 0.163 0.0152
ROCNT-5 101 2.57 0.39 115 0.283 0.0220
ROCNT-6 127 4.05 0.35 108 0.513 0.0270

aBrunauer-Emmett-Teller (BET);  Determined by XPS characterization.



Table S2. Comparison of recently reported photo/Fenton-like catalysts in BPA removal.
Catalyst . PMS BPA Volume of
) Reaction ) Removal k-value
Name loading 3/H,0,° concentration treated . Ref.
type ) efficiency  (umol/g/s)
(g/L) (mM) (mg/L) solution (mL)
Co-BiOCl . 95%
0.67 Photocatalysis - 10 30 . 0.01 3
nanosheets (120 min)
AgsPO 100%
&:P0«@ 025  Photocatalysis ; 10 80 ° 0.10 4
NiFe;O4 (30 min)
. 100%
Ag/SCN 0.6 Photocatalysis - 10 50 ) 0.01 5
(120 min)
. 100%
OA-g-C3N4 0.4 Photocatalysis - 15 50 . 0.02 6
(180 min)
. . . 94%
Bi4051>-BisO71 1.0 Photocatalysis - 10 50 . 0.003 7
(240 min)
i 95%
Feo.8C02204 0.1 Fenton-like 022 20 50 ) 0.23 8
(60 min)
) 100%
Feo.15sMno 850> 0.04 Fenton-like 052 1.1 20 . 0.14 9
(15 min)
) 95%
Fe(III)-g-C3N4 0.1 Fenton-like 1.02 23 100 ) 1.06 10
(15 min)
i 95%
Mn; sFe; 204 0.1 Fenton-like 022 10 40 ) 0.23 11
(30 min)
) 91%
ce-MoS; 0.015 Fenton-like 0.162 2 100 . 0.89 12
(10 min)
Fean5C04— . 100%
0.1 Fenton-like 0.65% 20 50 ) 1.22 13
N@C (12 min)
. 100%
FeCo-NC-1 0.1 Fenton-like 022 20 100 . 3.65 14
(4 min)
CN-Cu(Il)- . 98%
1.0 Fenton-like 10° 25 100 ] 0.01 15
CuAlO; (120 min)
S modified ) 100%
0.2 Fenton-like 0.04° 44 100 . 0.80 16
Fex0s (20 min)
ZIF-NC/ Photo-Fenton 97%
0.1 ) 1.0® 20 50 . 0.24 17
g-C3Ny -like (60 min)
10%Ag/mpg- Photo-Fenton 100%
0.1 . 1.02 20 120 . 0.24 18
C3Ny -like (60 min)
Photo-Fenton 95%
Ag/AgCl/Fh 1.0 . 10° 30 50 i 0.07 19
-like (30 min)
93% This
ROCNT-6 0.1 - 1.5 (PS) 20 20 . 2.72
(5 min) work




Table S3.  Water quality parameters of Pearl River 2

H TOC Total nitrogen =~ NH3-N  NO3° NOy SO4* Cr
P (mg/L) (mg/L) (mg/L) (mgL) (mg/L) (mg/L)
7.68 7.09 3.13 0.20 2.87 0.06 2.34 3.24

&Water samples were filtered by the 0.45 um PTFE membranes to remove the
particulate matters.
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