Annexure

1. CHARACTERIZATIONTECHNIQUES

The following characterization techniques were used to characterize the products

1.1 POWDER X-RAY DIFFRACTION (XRD)

Phase identification, Crystal structure identification and crystallite size of the
products were obtained by a Bruker D8 Advance (Bruker AXS GmbH, Karlsruhe,
Germany) powder X-Ray Diffractometer with Cu Ka source (K, = 1.5406 A). The

operation voltage and current were 40 KV and 30 mA respectively.

1.2 FOURIER TRANSFORM INFRA RED SPECTROSCOPY (FT-IR)
Fourier Transform Infra Red spectra of the products were recorded in
(Shimadzu, IR Affinity-1S) spectrometer in the region of 400-4000 cm™using KBr

pellet technique for identifying functional groups.

1.3 RAMAN SPECTROSCOPY

Raman spectra were recorded using a (Horiba Scientific/Lab RAM HR)
Fourier Transform-Raman Spectrometer. The excitation wavelength used was 1064
nm from a Nd: YAG laser source. The spectra were collected in the frequency range
of 200 -1000 cm™

1.4 SCANNING ELECTRON MICROSCOPY (SEM)

Morphology and microstructure of the product was examined with well
dispersed, gold sputtered powder over carbon tape, using Scanning Electron
Microscope (FESEM Supra 55 - CARL ZEISS, Germany) at an accelerating voltage
of 30 kV.

1.5 TRANSMISSION ELECTRON MICROSCOPY (TEM)
Transmission electron micrographs have been recorded using a High
Resolution Transmission Electron Microscope (HRTEM) JEOL JEM 2100 at an

accelerating voltage of 200 kV. Nanoparticles were dispersed in acetone by
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ultrasonication. A copper grid dipped in a suspension containing nanoparticles was

used to record images.

1.6 SURFACE AREA ANALYSIS
Specific surface area analyses were characterized using standard BET
(Micromeritics ASAP 2020) surface area analyzer by nitrogen adsorption.

1.7 X-RAY PHOTOELECTRON SPECTROSCOPY

X-Ray Photoelectron Spectroscopy (XPS) was done by using K-Alpha
instrument (XPS K-Alpha surface analysis, Thermo fisher scientific, UK). All the
binding energies were calibrated to the C 1s internal standard peak (284.5 eV) and de

convolution of spectra was done using CASAXPS.

1.8 UV- visible DIFFUSED REFLECTANCE SPECTROSCOPY

Optical absorption characteristics of the products were measured by UV —
visible Diffused Reflectance Spectroscopy (DRS). Data were collected over the
spectral range 200 - 1200 nm using (Jasco UV - vis - NIR V- 670, Japan). Baseline
spectra were collected using BaSO, as reference standard. Data were collected with a
scan rate of 400 nm / min, at data interval of 1nm and signal UV/visible bandwidth of

5nm.

1.9 PHOTOLUMINESCENCE SPECTROSCOPY

The production of "OH radicals under UV irradiation was carried out by the
Photoluminescence  (PL)  technique  (HITACHI  (F-7000)  Fluorescence
Spectrophotometer) using terephthalic acid (TA) as the probe.
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