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Scheme S1. Synthetic route of Post synthetic modification of UiO-66-NH2 using PTCDA-Na. 
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Determination of optical band gap (UV-DRS) study 

The fine powdered samples of UiO-66-NH2, PTCDA-Na and UiO-66-NH-PTCDA-Na 

were carefully filled with solid sample cell holder. The correlation between absorption co-

efficient (α) and optical band gap (Eg) is given by the equation (1), 

𝛂𝐄 ≈ 𝐀𝟏(𝐄 − 𝐄𝐠 )
𝟐  …..(1) 

Where, E = hν is photon energy, A1 is a constant  

Kubelka-Munk (K-M) equation (2) is given by,  

𝐅(𝐑) =
(𝟏− 𝐑𝟐)

𝟐𝐑
=

𝐤

𝐬
  …..(2) 

Where, R is experimentally observed reflectance, k is molar absorption co-efficient and 

s is scattering co-efficient. The scattering co-efficient is independent on the wavelength of 

incident light and using equation (1) & (2), the following equation (3) can be written as follows, 

[𝒉𝝂𝐅(𝐑)]𝟐 = 𝐀𝟏[𝒉𝝂 − 𝐄𝐠]   …..(3) 

The plot Kubelka-Munk (K-M) function [hνF(R)]2 versus photon energy is known as 

Tauc plot1,2. The optical band gap energy (Eg) of UiO-66-NH2, PTCDA-Na and UiO-66-NH-

PTCDA-Na were determined by extrapolating the linear fitted region to [hνF(R)]1/2 = 0.  

 

Fig. S1 UV-DRS plot of UiO-66-NH2, PTCDA-Na and UiO-66-NH-PTCDA-Na, Inset; 

Kubulka-Munk plot1 used for determination of optical band gap. 
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Fig. S2. PXRD pattern of UiO-66-NH-PTCDA-Na under acidic, basic and HEPES (pH = 7.0) 

medium. 

 

 

Fig. S3. Interval scan time course measurement study of UiO-66-NH-PTCDA-Na 
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Fig. S4 EDX spectrum and elemental distribution of UiO-66-NH2, PTCDA-Na and UiO-66-

NH-PTCDA-Na 

 

Table S1. The changing of Fluorescence maxima (λex = 440 nm) of UiO-66-NH-PTCDA-Na 

corresponding to pH ranges. 

 

 

 

 

 

 

 

 

 

 

 

  

pH 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

λemi (nm) 491 491 491 484 479 478 479 479 

529 529 527 514 514 511 514 512 
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Fig. S5 Effect of pH on Fluorescence quenching effect of UiO-66-NH-PTCDA-Na in the 

presence and absence of sensing metal ions (Cu2+, Fe3+ & Pb2+) 
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Fig. S6 Effect of pH on quenching efficiency of UiO-66-NH-PTCDA-Na for sensing metal 

ions. 

 

Fig. S7 Stern-Volmer plot of fluorescence changes at 480 nm upon addition of Cu2+ ion 

(linearity plotted using the addition from 22 μM to 50 μM of Cu2+ to UiO-66-NH-PTCDA-

Na); inset: Non-linear quenching response of UiO-66-NH-PTCDA-Na with sequence addition 

of Cu2+ ions (22 to 90 μM).  
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Fig. S8 Stern-Volmer plot of fluorescence changes at 480 nm upon addition of Pb2+ ion 

(linearity plotted using the addition from 22 μM to 50 μM of Pb2+ to UiO-66-NH-PTCDA-Na); 

Inset: Non-linear quenching response of UiO-66-NH-PTCDA-Na with sequence addition of 

Pb2+ ions (22 to 90 μM). 

 

Fig. S9 Stern-Volmer plot of fluorescence changes at 480 nm upon addition of Fe3+ ion 

(linearity plotted using the addition from 22 μM to 42 μM of Fe3+ to UiO-66-NH-PTCDA-Na); 
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Inset: Non-linear quenching response of UiO-66-NH-PTCDA-Na with sequence addition of 

Fe3+ ions (22 to 90 μM). 

Determination of Limit of Detection (LOD) 

The limit of detection (LOD) was determined using following formula, 

𝐋𝐎𝐃 =
𝟑𝛔

𝐤
   …..(4) 

Where, σ is the standard deviation of blank measurement3 and k is the slope between 

fluorescence intensity versus respective metal ion concentration.  Standard deviation is 

calculated from of free UiO-66-NH-PTCDA-Na measured its fluorescence intensity with five 

times and shows standard deviation of 114.1316. 

 

 

Fig. S10 Determination of LOD (a) Linear regressive plot of UiO-66-NH-PTCDA-Na with 

Cu2+ ion concentration (b) Linear regressive plot of UiO-66-NH-PTCDA-Na with Pb2+ ion 

concentration (c) Linear regressive plot of UiO-66-NH-PTCDA-Na with Fe3+ ion 

concentration. 
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Fig. S11. Fluorescence interference study of UiO-66-NH-PTCDA-Na in the presence of 

competitive metal ions (1 equiv.) with and without Cu2+ ions (1.0 equiv.). 

 

Fig. S12. Fluorescence interference study of UiO-66-NH-PTCDA-Na in the presence of 

competitive metal ions (1 equiv.) with and without Fe3+ ions (1.0 equiv.). 
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Fig. S13. Fluorescence interference study of UiO-66-NH-PTCDA-Na in the presence of 

competitive metal ions (1 equiv.) with and without Pb2+ ions (1.0 equiv.). 

 

  

Fig. S14. FT-IR spectra of UiO-66-NH-PTCDA-Na in the presence and absence of sensing 

metal ions (Cu2+, Fe3+ & Pb2+). 
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Table S2. Comparison of fluorescence sensing performance of UiO-66-NH2 based MOFs with 

literature. 

S. 

No 
MOF Sensors Analytes 

Sensing 

medium 

LOD  

(μM) 

Reference 

1 UiO-66-NH2-IM Fe3+ and CO3
2- Aqueous  0.67 and 1.16  4 

2 LTP @ UiO-66-

NH2 

U6+ Aqueous 0.08  5 

3 UiO-66-HN Formaldehyde PBS buffer-

DMSO 

0.167  6 

4 UiO-66-N=CH2 Cd2+ Aqueous 0.336  7 

5 Eu3+/Cu2+@UiO-

66-(COOH)2 

H2S HEPES buffer 5.45 8 

6 UiO-66-MA H2S and Cu2+ Aqueous 0.0033 and 

0.0026 

9 

7 UiO-66-NH2  F−, H2PO4
− and 

TNP 

Aqueous 0.82, 0.73 and 

0.21  

10 

8 Zr based MFCs Zn2+ Aqueous 0.00857 11 

9 UiO-66-NH2-DHB Fe3+ Aqueous 0.58 12 

10 TCPP@UiO-66-

NH2 

Cu2+ Aqueous 0.024 13 

11 UiO-66-NH2@TA Pb2+ Aqueous 0.18 14 

12 UiO-66-NH-

PTCDA-Na 

Cu2+, Fe3+ & 

Pb2+ ions 

(HEPES 

buffer (pH = 

7.0)) 

3.75, 4.30, 

and 3.13 

This 

work 
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