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Abstract: Pyrolysis is an important process for efficient remediation of petroleum-contaminated soil (PCS), but how to reuse the
obtained carbonized soil (RCS) has not received enough attention. In this study, RCS was treated by ball milling to activate its
environmental catalytic components, and the obtained carbonized soil (RBCS) was used to activate peroxymonosulfate (PMS)
oxidation to treat organic wastewater. The results showed that when the dosage of RBCS was 2g/L and the dosage of PMS was
1.5g/L, the removal rate of aniline (AN, 100mg/L) reached 99.9 %. Compared with RCS, ball milling treatment significantly
improved the activation performance of RBCS for PMS oxidation. Quenching experiments and EPR tests showed that SO, . -OH.
'0, and environmental permanent free radicals (EPFRs) existed in the RBCS/PMS system. Electrochemical experiments show that
there is also an electron transfer mechanism in the RBCS/PMS system. Ball milling exposes more metal oxides, amorphous carbon
and oxygen-containing groups on the surface of carbonized soil. Metal oxides and oxygen-containing groups can activate PMS to
produce reactive oxygen species to attack AN, while graphitized carbon and EPFRs may promote PMS oxidation by accelerating
direct electron transfer to degrade AN. This study provides an environmentally friendly, value-added transformation strategy and
treatment method for RCS, which is expected to have a good application prospect.
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Fig.9 DMPO and TEMP spin trapping EPR spectra, oxygen vacancy EPR spectra and linear sweep voltammetry tests

2.4.3 RBCS RMNHETEATEE #5058 Ak s B
i) RBCS %3 &, fir % 4 AR-RBCS, ff] XRD.FTIR.
Raman Al XPS %f RBCS I AR-RBCS #17#1E,
B 25 OV 1 32 BN A A B 10(a)
RBCS Il AR-RBCS [ XRD &3, B AN A4 R1AT 5
S A AT S 0 R A B LT B ZE 00 UE S T M
RHE AL R NV i As e M. 10(b)>A RBCS Al
AR-RBCS ] FTIR & AR-RBCS # i C-H & fig
VA ) W A e A FH i 3 5 BRI, U6 B RBCS ik Y
HI A A S Y9 RBCS/PMS i — 35 [ .C-O &

(2)XRDG % v: Si0,
—— RBCS v %: CaCO,
—— AR-RBCS ¢: ALO,SIO,

of & vy I v v
L PN T Y | RS\

S8 (a.u.)

10 20 30 40 50 60 70
2q (%)

e B O 5 B A2 T A2 40, 1T e 2 5k B A ALY
WA RN G R A TRE C-O0 5T
LT 5588 5 A Tang 25 PHRAE T U5 00, A b it
AT 2 1 1 C—O F [ RN I 5 B LA 3 sy IR AR AL
I JR AT, AT LSS SR AL ) 7] PMS 3 I L
¥, 03k PMS i) 0-0 #2418 10(c) 2 RBCS A
AR-RBCS [f) Raman Y i €], {4k ) B 5 RBCS [#)
ID/1G {E 1A 34 0, A S5 A0 FE B B, 300X 2 i 1
WAL BAGEHSE T P EBS RIS
A

AR-RBCS

A e
(b)FTIRG % 3 3
Z s S F 7

7 co © o o
7]

B R(% )

GG . . L C A
4000 3500 3000 2500 2000 1500 1000 500
BB (em™)



N, e - > Stk e YL L e . 2y T N
9 3 A AR -ER S g e A R B #h A 5033
" (©Ramanti% D ] ()XPSHi
2000F —— AR-RBCS RBCS
— RBCS —— AR-RBCS
1500}
g i 1,/1,=0.77205 K e -
= = %\..W\‘ N Kca Si
500 =S
ok
1,/1,=0.58032
500 M"—*’\J———‘—'—"J———J—«LA__A_
. : i ) . . . .
1000 1200 1400 1600 1800 800 600 400 200 0
P2 ALR (em™) i1 (eV)
(e)C1s)bi% c-C (HO1sHi% C-0(64.64%)
RBCS o (47.83%) RBCS
c=0
Q051%) (g 150y (32.48%)
C=0(7.88%) Metal oxide(27.48%)
| ARRBCS & | AR-RBCS
= - C-0(72.43%)
p-p
(5.49%)
Metal oxide(27.57%)

294 292 290 288 286 284 282
S5iEr i (eV)

i 10 RBCS 1 AR-RBCS [ XRD Jif. FTIR J6i. Raman Y&il%. XPS J6ifk.

534 532 530 528 526
454 (eV)

L
538 536

C 1s Jeis#1 O 1s Vit

Fig.10 The XRD spectra, FTIR spectra, Raman spectra, XPS spectra, C 1s spectra and O 1s spectra of RBCS and AR-RBCS were

analyzed
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