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Abstract: High-salinity mining wastewater is produced in the process of zero discharge. Due to its complex composition
and high organic concentration, its treatment has become a worldwide problem. Hence, it is urgent to develop efficient
technologies to remove refractory organics from high-salinity wastewater. E-peroxone process is a novel advanced oxida-

tion process, and its advantages of high efficiency, good flexibility, and environmental friendliness make it a promising
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technical option for deep removal of organics from high-salinity wastewater. In term of this, this study firstly analyzed or-
ganic compounds in a high-salinity mining wastewater from western China with gas chromatography-mass spectrometry
(GC-MS). A total of 15 organic compounds were detected, and they can be divided into three species, that is, macrocyclic
siloxanes, esters, and nitriles and amides. Among them, dimethyl phthalate (DMP), an ester compound, showed a high
peak signal, with its peak area accounting for 20.38%. Hence, DMP was selected as the characteristic compound of the
high-salinity mining wastewater to investigate its removal kinetics and reaction mechanism in the E-peroxone process,
based on which the technical and economic feasibility of E-peroxone process for the treatment of practical high-salinity
wastewater was further explored. Results show that DMP was difficult to be efficiently removed by conventional ozona-
tion due to its relatively low ozone reactivity. In contrast, by electrochemically in-situ generating hydrogen peroxide in
conventional ozonation, the E-peroxone process obviously increased the hydroxyl radical ((OH) concentration in the reac-
tion system by 1 order of magnitude, and thus significantly accelerated and enhanced the removal of DMP in the solution.
Further theoretical calculations show that the C4 and C8 sites on the benzene ring of DMP are the dominant reaction sites
for "OH attack, and transformation products of this reaction pathway were also detected. For the treatment of practical high-
salinity mining wastewater, the E-peroxone process also exhibited the highest organic mineralization efficiency and the
lowest energy consumption compared with conventional electrolysis and ozonation. Therefore, the results of this study
demonstrated the technical and economic feasibility of the E-peroxone process for deep removal of organics from high-sa-

linity wastewater, showing a promising application potential.
Key words: high-salinity mining wastewater; organic pollutant removal; E-peroxone process; dimethyl phthalate; reac-
tion mechanism
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Table 1 Water quality parameters of selected

high-salinity mining wastewater
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Schematic of experimental setup for E-peroxone process
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Table 2 Analysis of organic pollutants in high-salinity

mining wastewater
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Fig.3 Comparison of TOC removal and mass concentration of H,0, and Oj; in different treatment processes
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6C —0.016 6 —0.103 5 0.094 7 0.0991
7H 0.0530 0.022 6 0.085 4 0.0314
8H 0.057 7 0.014 6 0.109 9 0.047 6
9H 0.0577 0.014 6 0.1099 0.047 6
10H 0.0530 0.022 6 0.085 4 0.0314
11C 0.216 8 0.162 3 0.2345 0.0361
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150 —-0.129 3 —0.153 5 -0.1159 0.018 8
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19H 0.044 9 0.034 7 0.0522 0.008 7
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21C 0.017 6 0.006 3 0.026 2 0.0100
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Fig.6 Organic pollutant removal from high-salinity mining wastewater by different treatment processes
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Table 4 Pseudo-first order rate constants of TOC removal (k.p,) at different reaction conditions
IKFE Hok Bk Bk WM Bi/em  W/mA  OsELRE(mg - L) kypy/min! R
IR Ti, 04 Ti 1.0 300 — 0.005 8 0.99
DMP R — — — — 90 0.006 0 0.69
R b 54 Ti, 04 C-PTFE 1.0 300 90 0.049 4 0.99
IR BDD Ti 1.0 300 — 0.004 9 0.99
IR Ti/IrO,-Ru0O, Ti 1.0 300 — 0.000 5 0.92
GRS Ti/Pt Ti 1.0 300 — 0.000 1 0.78
i fh Ti, 0, Ti 1.0 300 — 0.000 3 0.94
L fha Ti,O; Ti 1.0 450 — 0.000 4 0.96
2K — — — — 90 0.006 8 0.97
LR fb R AR Ti, 0, C-PTFE 1.0 150 90 0.0100 0.98
WK L e e .
R AL B4R Ti 0, C-PTFE 1.0 300 90 0.014 2 0.99
=] T
FRfEAL LA Ti,O; C-PTFE 1.0 450 90 0.0153 0.98
LRIk B4R Ti O, C-PTFE 1.0 300 55 0.009 5 0.99
L fb LA Ti, 0, C-PTFE 1.0 300 20 0.007 8 0.99
R b 54 Ti, 04 C-PTFE 2.0 300 90 0.0115 0.99
FELfEAL LA BDD C-PTFE 1.0 300 90 0.017 6 0.99
RN A=Y Ti/Ir0,-Ru0, C-PTFE 1.0 300 90 0.0147 0.99
AL LA Ti/Pt C-PTFE 1.0 300 90 0.0154 0.98
PR E e FE
500 90 500 90
450 80 450 80
70 70
400 60 400 60
g 50 g 50
£ 350 £ 350
3 40 3 40
300 30 300 30
20 20
250 250
0
200 250 300 350 400 450 500 550 600 200 250 300 350 400 450 500 550 600
Ae/NIM A../nm
(a) ™ FF7K e R P R 7K (b) HIAL A ARAL B 180 min = /K AE
FCHRSE
500 500 0.30
450 450 0.25
400 400 0.20
g g
£ 350 £ 350 0.15
~ ~
300 300 0.10
200 250 300 350 400 450 500 550 600 250 300 350 400 450 500 550 600
Ae/NM Ae/NM
(c) FAHARLHL180 min)5 /KFE (d) AL R AR AL #1180 min /5 /K
B 7 RIEZKEERRE 10 755 i =456

samples after 10 times of dilution

Fig.7 Three-dimensional excitation-emission matrix (3D EEM) fluorescence spectra of different wastewater
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Fig.9 Specific energy consumption (Csg) during the treatment of high-salinity wastewater by different processes
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