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Figure 1 XRD patterns of FeOOH with different crystalline phases (color online).
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B 2 AR SEAHFeOOHMTESIFELE. (a~c) a-FeOOH, (d~f) B-FeOOH, (g~i) y-FeOOH¥ISEM, TEMAM &4 # TEME
Figure 2 Morphology characterizations of the FEOOH with different crystalline phases. SEM, TEM and HRTEM images of (a—c) a-FeOOH, (d—f) B-

FeOOH, and (g-i) y-FeOOH.

(a) 1.0

v-FeOOH

0.8
3
Q 061 $-FeOOH
(]
2
o 0.4
0
Q
<< 9.2 a-FeOOH

Blank
0.0
500 600 700 800

Wavelength (nm)

v-FeOOH

o p-FeOOH

o
o
2

-FeOOH

.°
o
L

Blank
0 5 10 15 20 25 30

Time (min)

B 3 =FAFESHFeOOH M 2 b Ml iG M L. (a) HyO,5 81 Fo-FeOOH. B-FeOOHFily-FeOOH M L. 5 AL TMBH) 45 41
A LIRS RE. (b) HyO, 58 Fa-FeOOH. B-FeOOHMly-FeOOH i {4 AL TMB 3] 77 % il £ (9 4% i % )

Figure 3 Comparison of peroxidase-like activity of three kinds of FeOOH with different crystalline phases. (a) UV-vis absorption spectra of TMB
catalyzed by a-FeOOH, B-FeOOH and y-FeOOH in the presence of H,0,, respectively. (b) Kinetic curves of the system catalyzed by a-FeOOH, B-

FeOOH and y-FeOOH in the presence of H,0,, respectively (color online).
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Table 1 Steady-state kinetic parameters of catalyzed oxidation of

TMB-H,0, by FeOOH with different crystalline phases

YK Y Ky (M) Vi M s™) Ky (nmol m™ s71)
0-FeOOH  H,0, 0.79 3.97x107° 0.79
B-FEOOH  H,0, 0.30 1.00x10™° 2.01
y-FeOOH  H,0, 2.96 2.87x107° 5.76
a-FeOOH  TMB 6.02 2.95x107° 222
B-FeOOH  TMB 0.94 1.04x107° 1.60
y-FeOOH  TMB 237 2.19x107 4.40
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Figure 4 XPS spectra of FeEOOH with different crystalline phases. (a—c) The XPS full spectra of a-FeOOH, f-FeOOH and y-FeOOH, respectively;
(d—f) the Fe 2p high-resolution spectra of a-FeOOH, B-FeOOH and y-FeOOH, respectively (color online).
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Figure S Schematic illustration showing the detection of ng+ based on the peroxidase-like activity of y-FeOOH (color online).
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Figure 6 (a) Fluorescence spectra in the presence of Hg2+ with different concentrations and (b) the corresponding standard curves (color online).
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Figure 7 Selectivity of this method for Hg2+ detection.
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Effect of crystal structure on the peroxidase-like activity of FeOOH
nanozyme and its application in Hg2+ detection

Qingzhou He, Zhongwei Jiang*, Yi Wang*

Engineering Research Center for Biotechnology of Active Substances (Ministry of Education), Chongqing Key Laboratory of Green Synthesis and
Applications, College of Chemistry, Chongqing Normal University, Chongqing 401331, China

*Corresponding authors (email: ywang@cqnu.edu.cn; zwjiang@cqnu.edu.cn)

Abstract: The catalytic activity of nanozymes is largely dependent on the crystal structure and physicochemical
properties of nanomaterials. In this study, three kinds of ferric oxyhydroxide (a-FeOOH, B-FeOOH, y-FeOOH)
nanoparticles with different crystal structures were synthesized in a controlled manner, and the difference of peroxidase-
like activity and their mechanism were systematically studied. The results showed that y-FeOOH had higher peroxidase-
like activity than the other two crystal structures, and its catalytic constants are 2.0 and 2.6 times those of a-FeOOH and
B-FeOOH, respectively, which was attributed to the higher Fe*'/Fe’" ratio on the surface of v-FeOOH than that of
a-FeOOH and B-FeOOH. Further, based on the excellent peroxidase-like activity of y-FeOOH, a new rapid, highly
sensitive and selective fluorescence method was established for the detection of Hg2+ with vitamin B1 as a substrate. The
detection range is 10—100 nM and the detection limit is 2 nM. This method has been applied to the determination of Hg2+
content in daily-used cosmetics. This work provides an effective way to obtain enzyme mimics with high catalytic
activity by regulating crystal structure, and develops a new method for detecting Hg2+ based on the principle of
nanozyme catalysis.
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