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Application and research progress of hydrogen peroxidein water treatment
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Abstract: Peroxides are widely used in the field of water treatment, and have good removal effects on

heavy metal ions, harmful bacteria and difficult to degrade organic matter in water bodies. Their research

and development and popularization have become highly concerned topics in the field of environmental

protection. The mechanism and application research progress of different activation modes of hydrogen

peroxide in advanced oxidation in the water treatment process were reviewed. The research and application

progress of catalyst activation, external energy activation, activation of hydrogen peroxide in combination

with other peroxides, photocatalytic and electrocatalytic in sifu generation of hydrogen peroxide in water

treatment were discussed from the two aspects of activation and reduction of hydrogen peroxide

consumption. In view of the great research potential of new activation modes of peroxides, it was expected

to expand and accelerate the application and research of new peroxides in the field of water treatment and to

reduce the influence of peroxides on catalysts and stability in the system.

Key words:. peroxide; hydrogen peroxide; advanced oxidation process; water treatment; activation mechanisms

AR, HERCTD K 5 A s 5K AR AL
AL | AR RIRAL TR 2 S B G A T KR E
FeA | RO G R AR . K PRXERE AR ALY
EE bR KA YE, BT AR A PEEOR BT R S
FHEAWKRE L AREERIE L A T3 2
JER K AL BE A — S HAT PR R, SR, 15
G 1 LE ) 7K AR LR R TG TR A 88 25 B X S 7 2% R A L

fe&r. MR, mPAMLTZE (AOPs ) HIH N
REEME SRS ERBE AU SRR M A — FR AR
AT

AOPs Sl i F= A= i i M F 3, n Rt B il 3
(*OH ) SRR H 3L (SOye) HZBRIT YN
BARRE, RRESME4 K ZHCH HLIS Y 58 20 fh sk
Wt mE, AL R AR RE T 5 bR

s BEA: 2024-09-30; EFEHI: 2024-11-12; DOI: 10.13550/j.jxhg.20240750

EZ R

JAZ3E (2004—), 3, E-mail: 1664038086@qq.com. BRRA: A5k (1965—), 53, #%, E-mail: sheyb@zjut.edu.cn,



5512 W

JREAE, A A AR K AR B v 4 0 5 B

© 2591

WL AL BIEARSE (3R 1) ARES T HoAth 7 DL AL W I

F1E WA BRI R AR L

«OH #I SOZ'@EEE"J*E—?YE B L7, A Table 1 Standard electrode potentials of common oxides
AL AE 1, ~OH I SO T i (L IR i LS PR BB LY
. e e F, 3.05
ST, WAL (1,0, )., AL o e
(PAA), iSHifRE: (PMS) %, Wi 1 iR, it 0, 2.07
PR SERE, «OH JLFrT LS /KH A A HL H,0, 1.77
YidEAT RO, A AL SR T o A BN MnO, 1.68
RN COy. HO FICHLER, M ik 5 7k b 31 302 152
M H . RPN T (R RIS ). g L6
«OH+RH—R*+H,0 (1) 0, 1.23
*OH+R*—CO,+H,0 (2) SOje 2.80
a b Radiation
Fell o (" Water disinfection )
“OH s Tov Homaionof Q X @®
(" Meml ) ydroxyT; \ " INA

Activation ¢ Application
° e @ ] g
@ Contaminant degradation

radical

radical / | °

) U S¢* |
o ¥ ‘5@‘&‘
ATAYAY @Te L
AVATAYA \ () e /
.+ 1«1+ Carbon-based
Y W catalysts )
c .
AC
ACF S04
HSOs
H:0:
BC
HO-
+ * st Products
SOz
CNT OH
GE o e C
sp? g S208 * N
*OH,*HO,,*0; Y HSOs ¥ Pollutants
H,0, Ce H=0 i

M REAFWEIBITTR ;. AC HIETES; ACF AIGTERE4E; BC %}Ct-‘%i)%; CNT NAIKRE s GE J 1 SBM; Coo N ¥14%; PFRS

AN 1 2k

BT @B AL H0, P2/ -OH MUHLEE (a) ) i A C MR F /K Ab B & DLALER B G Ak =8 (b) U il Akt s

A OH /R B (c) ¥
Fig. 1

Mechanism of activation of H,0, by metal site to produce *OH (a)!%); Common mechanism and activation mode of

peracetic acid applied to water treatment (b)!"); Schematic diagram of activation of persulfate to produce *OH (c)!™
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Fig. 2 Common activation methods and their effects of hydrogen peroxide in advanced oxidation technology
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Fig. 8 Schematic diagram of electrocatalytic dual-pathway synthesis of H,0,®"): Different electrocatalysts coupled as anode
and cathode, respectively (a); Bifunctional electrocatalysts simultaneously used as anode and cathode (b)
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