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Fig. S1 The reflectance spectrum of opal template based on self-assembly of

monodisperse silica colloids.
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Fig. S2 XPS spectra of the CD-IOHs. (a) The wide spectra and high-resolution spectra

of Cls (b), N1s (¢), Ols (d).
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Fig. S3 Selectivity of CD-IOHs towards Cu(Il) ions (30 mM) in the presence of Hg(II)

metal ions (30 mM).
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Fig. S4 (a) The fluorescence spectra of CD-IOHs based on pHEMA polymer at Cu(II)
ions buffer solutions with various concentrations (from 1-7mM); (b) The relationship

between the relative fluorescent intensity (F¢/F) and the Cu(Il) ions concentrations.
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Fig. S5 The reversibility of the CD-IOHs.



Table S1 Summary of solvent sensing via various methods.

Solvents Detection Linear function Linear Refs
method detection range
Ethanol Reflection none none 1
Ethanol Reflection none none 2
Phenol
Ethanol Reflection none none 3
Acetone
Formaldehyde
Ethanol Reflection A= 0-45% This work
and 3.26[ethanol]+
Fluorescence 549.18




Table S2 The results of the determination of Cu(Il) ions in real water samples. (n=3)

Sample  Method Adding Found Recovery (%)
Tap Water PL

1 5 mM 4.94 mM 98.8

2 5 mM 4.93 mM 98.6

3 5 mM 4.67 mM 93.4

Sample  Method Adding Found Recovery (%)
Tap Water Ref

1 10° M 10595 M 93.3

2 10° M 1049 M 102.2

3 10° M 1049M 102.2

Tap water was chosen as real samples. Tap water was collected from our university.
Aqueous buffer solutions containing 5 mM and 10 uM Cu(II) ions, respectively, were
prepared for the dual-mode sensing measurement. For the PL. method, the CD-IOHs
were immersed into 5 mM Cu(Il) ions solutions for 40 min, then their fluorescence
spectra were excited under UV light of 380 nm and recorded by fluorescence
spectrometer. For the reflection method, the CD-IOHs were immersed into 10 uM
Cu(Il) ions solutions, then reflection spectra were recorded by fiber optic spectrometer.



Table S3 Summary of metal ions sensing via various methods.

Metal ion Detection Linear Linear LOD Number Refs
method function | detection of metal
range ions for
selectivity
Cu?" ions Reflection none none 1 nM 6 4
Hg?" ions Reflection none none 10 nM 6 5
Pb?* ions Reflection AL = 1 uM-10 | none 5 6
17.95Log mM
[Pb(ID)]+
117.5
Cu*"ions | Fluorescence none 0.4-180 250 15 7
uM nM
Cu?"ions | Reflection AL = 0.1 uM- | 30 nM 11 This work
and 13.08Log | 7 mM
Fluorescence | [Cu(Il)]+
126.96
Fo/F =
0.143
[Cu(ID]+
0.947
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