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CdSe Cadmium selenide
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CsPbX3 Cesium lead halide

CsSnXs Cesium tin halide

CsX Cesium halide

CTAB Cetyl Trimethyl Ammonium Bromide
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DCM Dichloromethane

DEA Diethyl Amine

DEF N, N- Diethylformamide
DFT Density Functional Theory
DMF N, N - Dimethylformamide
DMSO Dimethyl sulfoxide
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ECL Electrochemiluminescence
EDA Ethylene diamine

EDX Energy dispersive X-ray
EQE External Quantum Efficiency
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EuCls; Europium (I11) chloride
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FESE Field emission scanning electron microscopy
FIR Fluorescence intensity ratio
FL Fluorescence

FRET Forster Resonance energy Transfer
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g/mol Gram per mole

Glu Glutamic acid
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HI Hot Injection
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MA Methyl Amine

MAPDX; Methyl ammonium lead halide
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N/A Not applicable

NA Nitroaniline
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Figure Caption

Structure of CaTiO3 perovskite mineral.

Classification of perovskite materials according to their composition
& stoichiometry.

Crystal  structure of ABX3 type perovskite material.
Tunable emission colors of CsPbX3 colloidal NCs dispersion under
UV lamp (a), Corresponding emission spectra (b), absorption spectra
(c¢) and CIE chromaticity diagram (black dots represent the emission
from CsPbX3 PeNCs) (d) with various halide composition of CsPbX3
NCs.

Schematic of band structure of defect intolerant semiconductor NCs
and defect tolerant lead halide perovskite NCs.

Schematic representation of size dependent band gap and blue shifted
emission of CsPbX3 PeNCs.

Schematic diagram of different synthetic approach of perovskite
nanocrystals, (a) LARP method, (b) Hot injection method, (c)
Emulsion synthesis, (d) Microwave synthesis.

Different stabilization methods of halide perovskite materials.
Schematic representations of different synthetic methods of
perovskite/MOF heterostructures.

Device structure of a LED (a), CIE color coordinates of white LED
of CsPbBr3; PeNCs (b).

Device architecture of two types of perovskites solar cells.

Diagram showing the different electrical sensing methods using
MHPs.

Metal halide perovskites as optical sensor and its different optical
sensing steps.

FTIR spectra of Zn-HIMDC MOF, PbBr;@MOF, CsPbBr;@MOF
and CsPbBr3; PeQDs.

P-XRD pattern of CsPbBr3, Zn-HIMDC MOF and PeQD@MOF
composites (a), enlarged view of XRD pattern of CsPbBr; @MOF

(b).
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Absorption (black) and emission (blue) spectra of CPB@ZIF (a)
inset shows the CPB@ZIF-8 dispersion under 365 nm UV irradiation
(right) and daylight (left), TRPL decay curve of CsPbBr3; (Red) and
CPB@ZIF-8 (black) (b).

Intensity variation of CPB@ZIF-8 as a function of time with various
solvents (a), Photostability test of the composite for 50 h (b), Storage
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PL emission response of CPB/ZIF-8 with various concentration of
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in PL intensity vs. time graph with p-NA addition for 1200 sec
incubation period (c).

Quenching efficiency of various aromatic analytes (a), PL quenching
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PL response of CPB@ZIF-8 with 0-NA (a), Stern-Volmer plot (b).
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CPB@ZIF-8/4-NA (Red), 4-NA (blue) (b), TRPL decay dynamics of
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CPB@ZIF-8 with increasing concentration of RhB (b), Calibration
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Normalized PL intensity of CPB@ZIF-8 vs. time response plot at 518
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Images taken with a 365 nm UV lamp of the CPB@ZIF-8 dispersed
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XPS survey spectrum of CsPbBrs/HZIF-8 (a), High resolution XPS
spectra of Cs 3d (b), Pb 4f(c), and Br 3d (d).

XPS fine spectra of Zn 2p (a), C Is (b), and N Is (c).

SEM image of HZIF-8, inset: close up view of the MOF (a), TEM
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images of enlarge view of the selected zone (d, ¢).

Pore size distributions and N adsorption-desorption isotherms
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of MA (a), correlation graph of intensity ratio vs. concentration of
MA (b), optical photograph showing the color change of the sensor
with the subsequent addition of MA under UV lamp.

Photostability of CsPbBr3/Eu-BDC under UV light for 40 h (a),
humidity stability test of the sensor for 25 h.

Emission spectra of pristine CsPbBr3 (a) and Eu-BDC (b) with
methyl amine.

TRPL decay curves of CsPbBriy/Eu-BDC (a) and Eu-BDC (b)
without or with the treatment of methyl amine.

Absorption spectra (a) and PXRD patterns (b) of CsPbBriy/Eu-BDC
on exposure with MA.

Bar graph representing the PL ratiometric response of the sensor with
various organic amines and organic solvents.

Fluorescence response of CsPbBr3/Eu-BDC composite to methyl
amine (a), cadaverine (b), ethylene diamine (c), diethyl amine (c),
triethyl amine (e) saturated vapor exposure.

FL intensity measurements of the sensor probe upon exposure over
chicken meat samples at room temperature (a) and at 4°C (c),
Intensity vs. time graph for the meat sample stored at room
temperature, inset: the photograph of probe coated test strips under
UV light with (0 h, 24 h, 48 h) time in presence of rotten chicken
flesh (b).
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Table
No.

1.1

2.1

2.2

2.3

24

2.5

3.1

3.2

33

3.4

35

3.6

4.1

4.2

4.3

4.4

5.1

5.2

Table Caption

Summary of synthesis techniques followed for different MOFs with
their building units.

Parameters derived from BET isotherm of Zn-HIMDC MOF and
CsPbBr; @MOF.

Summary of photo physical properties of synthesized perovskites.
Summary of TRPL decay measurements.

Chemical stability in various solvents.

Comparison of different MOF or MOF based composite material as
a florescent probe for Cu®* ion detection.

Summary of Parameters derived from BET isotherm of ZIF-8 MOF
and CPB/ZIF-8.

Comparison of performance of CPB@ZIF-8 FL sensor with
previously reported literatures for 4-nitroaniline detection.
Comparison of quenching constant (Ksv), LOD and, correlation
values of different NACs analytes.

Summary of TRPL decay parameters.

Summary of 4-NA analysis in real samples

Summary of RhB analysis in real samples

Parameters derived from BET isotherm of HZIF-§ MOF and
CsPbBrsy/HZIF-8 MOF.

Summary of TRPL decay lifetimes result.

Summary of melamine detection in real samples.

Performance of CsPbBr3/HZIF-8 MOF based fluorescent sensor and
comparison with the previously reported literature for the detection
of melamine.

Summary of various fluorometric sensors for aliphatic amines
detection. (NM: Not mentioned)

Life time values from TRPL analysis.
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Scheme Scheme Caption Page
No. No.
1.3 Schematic illustration of the sensing mechanism. 2-29

3.1 Schematic of one step synthetic path for luminescent CsPbBr;@ZIF- 3-6

8 composite.
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