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Figure 1 (Color online) Representative TEM image of ZGC-0 NPs (Insert: HRTEM image) (a) and XRD patterns of various ZGC NPs after

calcination at different temperatures (b).
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Figure 2 (Color online) Chemiluminescence intensity of ZGC- Fe’ _H,0, system (a); chemiluminescence spectra of ZGC—FeB—HZOZ system (b).
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Figure 3 (Color online) Fluorescence emission spectra of various ZGC NPs at different calcination temperatures (measurement conditions:

excitation=254 nm, negative high voltage =900 V, slit width =

10 nm) (a); Chemiluminescence intensity of ZGC-FeH-HZOZ system involving various

ZGC NPs at different calcination temperatures (b); Hydrodynamic size distribution (c) and corresponding time-dependent distributions (d) of various
ZGC NPs at different calcination temperatures.
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Figure 4 (Color online) Effects of scavengers including AA (a), thiourea (b), BQ (c), and NaN;(d) on chemiluminescence intensity of ZGC-
Fez+-H202 system. Measurement conditions: ZGC-600 NPs, 1.2 mg/mL; Fe2+, 0.1 mM; H,O,, | mM.
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(a) ZGC-600 NPs, 2mg/mL; Fe%, 0.3 mM; H,0,, 30 mM; (b) ZGC NPs, 2mg/mL; Fe%, 0.3 mM; H,0,, 3 mM. DMPO40.1 M.
Figure 5 (Color online) EPR analysis of DMPO-+*OH-water (a) and DMPO-O, -DMSO (b) between ZGC-Fe’" and ZGC-Fe*"-H,0,.
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Figure 6 (Color online) The chemiluminescence response (a) and corresponding calibration curve (b) of ZGC-600 NPs to different concentrations of
H,0, (Measurement conditions: ZGC-600 NPs, 1.2 mg/mL; Fe%, 0.02 mM; PB (20.0 mM, pH 7.0)); Effects of competitive oxidants (c¢) and coexisting
metal ions (d) on the chemiluminescence sensing of ZGC-FeH-HzOZ, where 1-16 represents control, Na”, K, ca’, Mg2+, zn®", Mn®", Ni*', Co™", CT,
SO42', CO;Z', AcO’, NOs, F, Br(Measurement conditions: ZGC-600 NPs, 1.2 mg/mL; Fe2+, 0.02 mM; H,0,, 0.1 mM; PB (20.0 mM, pH 7.0); Other

competitive analytes, 1 mM; Possible existing ions, 1 mM).
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Table 1 Comparison with other methods for detecting H,0,
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Cr3+-D0ped zinc galletes-based near-infrared chemiluminescent
nanoprobe for H,0, sensing.

Yang Fengl, Xiny1 Yangl, Qianli Rao', Yingying Su', Yi Lv!"”
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Abstract: Chemiluminescence analysis gained popularity in optical sensing applications owing to its exceptional
qualities of high sensitivity, excellent selectivity, as well as fast response time. Regrettably, it is still quite difficult to
develop innovative chemiluminescence systems with extended emission bands and good signal-to-noise ratios. In this
study, the Cr3+-doped zinc galletes (ZGC)-ferrous ions (Fe2+)-hydrogen peroxide (H,0,)-based chemiluminescence
system was fabricated by introducing ZGC nanoparticles with great reactivity and near-infrared emission band, which
enabled remarkable H,O, analytical performance. Additionally, using chemiluminescence spectroscopy and reactive
oxygen species (ROS) related free radical scavenging studies, a new concept of chemiluminescence mechanism—
“ROS-triggered electron-hole annihilation” was proposed and thoroughly investigated. Benefitting from its high
chemiluminescence signal and autofluorescence-free background, the established ZGC-Fe%-HzOz system demonstrated
wide linear range between 10 uM and 100 uM, high sensibility with a detection limit (LOD) as low as 4.68 uM, and
excellent anti-interference ability and selectivity, indicating it potential application on other chemiluminescence system
constructions for highly accurate analysis.
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