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Fig.1 Schematic diagram of methods for detecting concentration of electrosynthetic H,0,

ML Hy0, + 2KI + HyS0, — 1 + KyS0, + 2H,0 (1)

I, + 2Na,S,03 — NaS40¢ + 2Nal (2)
TBRSE: 2Ce™ + H0, — 2Ce™ + 2H' + 0, (3)
FERRANYE . 2KMnO, + 5H,0, + 3H,80, — 2MnS0, + 50, + 8H,0 + K,S0, (4)
BRiE: TiY + H,y0, + 2H,0 — H,TiO, + 4H* (5)
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Fig.2  (A) Schematic diagram of titration combined with ultraviolet absorption method; (B) UV-vis absorption
spectra of Ce* after adding various concentrations of fresh H,0,%; (C) Fitting curve of absorption at 316 nm

versus H,0, concentration>; (D) UV-vis absorption spectra of Ce** after adding electrochemically generated

H,0,%; (E) Linear calibration curve between the volume of electrolyte added and absorbance*"’

i
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Fig.3 (A) Schematic diagram of dipstick method *'’; (B) Schematic diagram of test paper method*!’;

(C) Detection of actual samples:m
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Fig.4 (A) Absorption spectra with blank subtracted ¥'; (B) Calibration curve of H,0,*; (C) Schematic diagram
of principle of UV-vis absorption method based on the conversion of aryl boric acid to corresponding phenols
(The change of absorbance with H,O, concentration is shown in the lower right illustration)w'; (D) Schematic

diagram of reaction of p-nitrophenylboric acid (p-NPBA) and H,0,"
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Fig.5 (A) Schematic diagram of nanozyme detection strategy[53]; (B) Comparison of test results by nanozyme

and titration methods >’

R HLGIH0, % B 15 A H R

Table 1  Comparison of methods for detecting concentration of electrochemically synthesized H,0,

Ik ST EL s R
Method Material Advantage Disadvantage
NI i S, " N N BRI R
AT RE T WALHR . DR . SERRRET . BRAREK AR A B Ai b
X . . . Cumbersome operation and low
Chemical titration KI, Ce(S0y),, KMnOy, Ti(SOy), Undemanding instrument -
sensitivity
IRYEE ALK IRYCR AR PRAERT R BRZERK
Paper test method Test strips, test readers Simple operation Large error
et _ R e MELLE i 8 S L €7 v
m"&l‘ﬂ'j‘ ﬂﬁﬂ&?ﬁ Xﬁﬁ%ﬂiﬁﬂﬂﬁ& N :ﬁﬂﬁ%‘% N 41ﬁ%ﬁ ﬁ@ﬁ(f}f% N {Eﬁfﬁfj‘fr% N ?;&’ﬁf l'ﬂi ﬁﬂi}*“%u
5 (1 3 . .
. . BT kT High sensitivity, high accuracy, o . .
Uv-vis absorption method e 3e s ; ) Difficult to judge by simple
p-NPBA, Cu™, Co™, Fe simple operation . .
colorimetric method

LM RAGINER . b ARSI AR

i 3,355 DU BRI | 2.2 B ALK LB PRI R
AL 3- 2 FEIR I Rk bk -6- TR . AP ke Wide linear range, low detection Enzyme activity is affected by
Nanoenzyme method TMB, ABTS, OPD limit, colorimetric aided various physical and chemical
discrimination conditions

7 (Note): p-NPBA, 4-nitrophenylboronic acid; TMB: 3,3",5,5'-tetramethylbenzidine; ABTS, 2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonic acid ammonium
salt); OPD, o-phenylenediamine.
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Research Progress on Detection Methods for
Electro-synthesized Hydrogen Peroxide

MIAO Yan-Rong, DING Zhen-Yu, JIANG Yuan-Yuan', LU Yi-Zhong’
(School of Materials Science and Engineering, University of Jinan, Jinan 250022, China)

Abstract Hydrogen peroxide, as an important chemical oxidant, has been widely used in many fields. To improve
the anthraquinone method in industry, exploring high-performance electrocatalysts and preparing hydrogen
peroxide by electrocatalysis have become the current research hotspot. As an important index to measure the
performance of electrocatalysts, it is necessary to compare and summarize the methods for detecting the
accumulated concentration of hydrogen peroxide produced through electrocatalysis. In this paper, the current
methods for detecting the concentration of electro-synthesized hydrogen peroxide were reviewed, the advantages
and disadvantages of different methods were compared, and the future methods with application prospects in this
article were prospected.
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