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Fig. S1 Statistical particle size distribution of Zr-TBAPy xerogel.

Fig. S2 Statistical particle size distribution of Zr-TCPE xerogel.
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Fig. S3 PXRD patterns of Zr-TCPE xerogel and Zr-TCPE/B.



Fig. S4 Statistical particle size distribution of Zr-TCPP xerogel.
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Fig. S5 FT-IR spectra of Zr-TBAPy, Zr-TCPE and Zr-TCPP xerogels.
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Fig. S6 a) N2 adsorption-desorption isotherms and b) Horvath-Kawazoe micropore 

analysis of Zr-TCPE xerogel.
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Fig. S7 a) N2 adsorption-desorption isotherms and b) Horvath-Kawazoe micropore 

analysis of Zr-TCPP xerogel.
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Fig. S8 Schematic diagram to illustration the synthetic route of Zr-TBAPy/B.

Fig. S9 Statistical particle size distribution of Zr-TBAPy/B.
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Fig. S10 PXRD patterns of Zr-TBAPy/B and Zr-TCPP/B.

Fig. S11 Statistical particle size distribution of Zr-TCPE/B.



Fig. S12 Statistical particle size distribution of Zr-TCPP/B.
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Fig. S13 FT-IR spectra of Zr-TBAPy/B, Zr-TCPP/B, Zr-TCPE/B and the original 

butterfly wing.
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Fig. S14 FT-IR spectra of Zr-TBAPy and Zr-TBAPy/B.
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Fig. S15 Energy gap calculation of a) Zr-TCPE, Zr-TBAPy and Zr-TCPP xerogels, 

and b) Zr-TCPE/B, Zr-TBAPy/B and Zr-TCPP /B.
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Fig. S16 Luminescence excitation and emission spectra of a) Zr-TBAPy xerogel (λem 

= 520 nm, λex = 465 nm) and b) Zr-TCPE xerogel (λem = 498 nm, λex = 395 nm) at 

room temperature.

400 450 500 550 600 650 700 750 800

0.0

5.0x104

1.0x105

1.5x105

2.0x105

2.5x105

3.0x105

0 1 2 3 4 5 6 7
0.0

0.5

1.0

1.5
 

 

In
te

ns
ity

/a
.u

.

/nm

 0
 1.735 M
 3.470 M
 5.205 M
 6.940 M

a)
 

 

I 0-
I/I

ksv= 0.18908
R2= 0.99158

Concentration/M

0 1 2 3 4 5 6 7

1.5x105

2.0x105

2.5x105

3.0x105b)

 

 

In
te

ns
ity

/a
.u

.

Concentration/M

Fig. S17 a) Concentration-dependent emission spectra at room temperature (λex = 465 

nm) after the Zr-TBAPy xerogel film device was exposed in nitrobenzene vapour for 

5 s. The inset shows the plot of the fluorescence intensity (I0 – I)/I at 520 nm against c. 

b) the plot of the emission intensity at 520 nm against c.
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Fig. S18 Luminescence emission spectra of Zr-TCPE xerogel after exposure to a) 

nitrobenzene vapour and b) 2-nitrotoluene vapour at different time intervals at room 

temperature (λex = 395 nm).


