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Figure S1 DLS size distribution (a) of UCNPs. XRD pattern (b), Raman spectrum (c), 
O 1s XPS spectrum (d) of plasmonic WO3-x.
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Figure S2 DLS data of the UCNPs/WO3-x hybrid.

Figure S3 Typical SEM images of optical fiber (a) and optical fiber coated with 
UCNPs/WO3-x (b).
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Figure S4 The enhancement factors diagram of UCNPs/WO3-x for 520, 543, and 650-
nm emission bands.



Figure S5 The illustrated principle diagram of UCNPs/WO3-x probe for H2O2 detection.

Figure S6 The fluorescence spectra (a) of UCNPs/WO3-x probe under different PH 
conditions. Dependence of 520-nm fluorescence intensity of UCNPs/WO3-x probe on 
pH (b).

Figure S7 The fluorescence spectra of UCNPs/WO3-x probe under different 
temperature (a). Dependence of 520-nm fluorescence intensity of UCNPs/WO3-x probe 
on the temperature (b).
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Figure S8 The fluorescence spectra of UCNPs/WO3-x probe in fresh ultrapure water 
solution with dissolved oxygen.

Figure S9 The fluorescence spectra of UCNPs/WO3-x probe before and after 10 days 
(a). Repeated H2O2 detection cycles (c) from 0 to 10 μM of UCNPs/WO3-x probe. 

Figure S10 The photographs of WO3-x samples with different H2O2 concentration 
addition.



Figure S11 The fluorescence spectra of UCNPs/WO3-x probe with addition of different 
milk samples.

Table S1 Comparison of detection performance of various methods
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