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Scheme S1. Synthesis route of ethane PMO nanoparticles.
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Figure S1. Powder XRD pattern of ethane PMO used for the preparation of PMO@NaYF4: Yb3",

Ln*" (Ln =Er, Tm, Ho) nanocomposites.
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Figure S2. Particle size distribution diagram of ethane PMO nanoparticles.
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Figure S3. Powder XRD patterns of PMO@NaYF4: Yb**, Ho’" synthesized three times under the

same synthesis conditions.
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Figure S4. Thermogravimetric analysis of PMO@NaYF4: Yb3*, Er’*.
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Figure S5. The Stern-Volmer plots of PMO@NaYF4: Yb**, Er’* in the presence of Hg?" ions at
different temperatures (25 °C and 45 °C). An increase of the slope with temperature increase

suggests presence of dynamic quenching mechanism.
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Figure S6. Luminescence emission intensity of PMO@NaYF4: Yb**, Er*" in the presence of a single
competing ion (red bars) and in the mixture of Hg?" and competing ions (black bars).
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Figure S7. Combined powder XRD patterns of PMO@NaYF.: Yb*", Tm?* before and after sensing

experiments.
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Figure S8. Absorption spectra of isopropanol containing varied water content.
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Figure S9. Absorption spectra of n-butanol containing varied water content.
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Figure S10. Absorption spectra of ethanol containing varied water content.

Table S1. Comparison of various upconverison luminescence sensors for Hg?*detection

Need to pre- Linear Limit of
Sensors Structure property . . Ref.
synthesize UCNPs? | range (uM) | detection (uM)
A-DMSA-UCNPs Core-Shell Yes 24-120 2.47 1
A-PAA-UCNPs Core-Shell Yes 13.4-40 8.15 1
Ru-UCNP@HmMSi0O,-PEI Core-Shell Yes 0-46 0.16 2
UCNPs-aptamers-GNPs Mixture Yes 0.2-20 0.06 3
UCNP/ QDs Composites Yes 0.01-2.8 0.015 4
PMO@NaYFs: Yb**, Er¥* Composites; No 0-214.6 24.4 This




porous ‘ work ‘

Table S2. Comparison of various materials for determination of water content in organic solvents

) Linear Limit of
Sensors Measured media . Ref.
range (v/v) | detection (V/v)
Lignin-derived red-
o Ethanol 10-60% 0.36 5
emitting CDs
MOF:Tb Ethanol 0-11.76% 1.12% 6
Ethanol 0.43%
FS@ZIF-9/Co-formate . 0-10% 7
isopropanol 0.63%
Eu**@Ui0-66-NH>-IM Ethanol 0-2% 0.088% 8
Isopropanol 0.21% )
PMO@NaYF4: Yb**, Er¥* 0-0.75% This work
n-butanol 0.18%
PMO@NaYFs: Yb**, Ho** Ethanol 0-0.75% 0.29% This work
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