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Materials and Reagents

Chemicals, of analytical grade purity, were purchased from Merck Co. (Darmstadt, Germany)
and were used as received. FT-IR spectra were secured deploying a Perkin-Elmer 781
spectrophotometers using pressed KBr discs. NP dispersion and morphology and NP dispersion
were realized employing scanning electron microscopy (FESEM, Cam scan MV2300). The
chemical structural integrity of the obtained nano catalyst was affirmed by energy-dispersive
X-ray spectroscopy (EDX). The X-ray diffraction (XRD) spectra were obtained by utilizing a
Philips powder diffractometer type PW 1373, equipped with a graphite monochromator crystal.
The X-ray wavelength deployed was 1.54 A and the diffraction patterns were secured in the 2h
intervals (10-80) using a scanning rate of 1°/min. Ultrasonic generation was accomplished
using an ultrasonic bath, Bandelin electronic at a frequency of 35 KHz. Thermogravimetric
analysis (TGA) was performed using STA 1500 Rheometric Scientific (England) for the as-
obtained catalyst and was carried out under constant N2 gas flow from 25 to 1000 °C at a
temperature gradient of 10 °C min. The size and shape of the TiO/g-CsN4/SOsH(IL)
nanocomposite were determined using Philips EM208 and JEOL JEM-3010 transmission
electron microscope (TEM). Elemental analyses were completed employing a PerkinElmer
elemental analyzer for C, H, N, O determination. Inductively coupled plasma atomic emission

spectroscopic (ICP-AES) analysis was performed deploying OPTIMA 7300DV equipment.
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Figure S1: XRD spectra of nanostructure TiO2, g-C3Na4, and TiO2/g-C3N4/SOsH(IL) nanocomposite
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Figure S2: FESEM images (a) TiO and (b) TiO./g-C3N4/SO3H(IL)
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Figure S3: EDX and mapping images for the TiO2/g-C3N4/SOsH(IL) nanocomposite
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Figure S4: XPS spectra of the TiO./g-C3N4/SO3H(IL) nanocomposite: Peak deconvolution of (a) Ti 2p, (b) Si 2p,

Table S1: Comparison of the Band Gap (Eg), VB, and CB of g-C3Na, TiO2, and TiO./g-C3N4/SO3H(IL)

nanocomposite samples

Sample EyeV VB CB
9-C3Nq4 2.70 1.40 -1.3

TiO, Anatase 3.2 2.7 -0.5
TiO2/g-C3N4/SOzH(IL) 247 1.97 -0.54
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Table S2: Textual characteristics of g-CaNa, TiO», and TiO2/g-C3N4/SOsH(IL) nanocomposite samples.

Sample Surface area Pore volume Average pore diameter
(m?.g*) (cm®. g*) (nm)
9-CsN4 33.75 0.1 123
Anatase TiO; 177.23 0.9 5.5
Ti02/g-C3N4/SOsH(IL) 181.75 1.97 6.2

Table S3: Comparison of the catalytic performance of TiO2/g-CsN4/SOsH(IL) with other documented solid acid
catalysts etc. for 5-HMF Production

. Time 5-HMF
Substrate Catalyst Condition )
(h) | yield (%)
Glucose | TiO2/g-CsN4/SOsH(IL) | H.0, Blue LED, 100 °C 1 96 This work
Glucose LSP S.F.,135°C 0.5 9 !
Glucose = hano-POMMano- | acetone/DMSO, 190°C | 4 60.1 2
ZrOa/nano-y -Al,03

Glucose H,SO4 GVL, 130°C 1 13 3
Glucose Nbo2-WO3 H.0, 120 °C 6 36 4
Glucose B-SO;H H.0, 150 °C 4 39 5
Glucose m-ZrP-600 H.0O, 155 °C 6 46 6
Glucose SPPS [EMIM]Br, 140 °C 4 87 7
Glucose S-GCN H,0, 200 °C 5 93 8

Glucose Al-KCC-1 DMSO, 170 °C 2 93 9
Cellulose | TiO2/g-CsN4/SOzH(IL) | H»0, Blue LED, 100 °C 15 92 This work
Cellulose NaCl THF/H20, 200 °C 6-8 56-59 10
Cellulose ChH2PW 1,049 MIBK/H,0, 140 °C 8 75 u
Cellulose Nb—C-50 THF/H,0, NaCl, 170 °C 8 53 2
Cellulose Nin/Cs H,0, 200 °C 1 85 13
Cellulose HfO(POu)2.0 THF/H,0, NaCl, 190 °C 4 89.7 14
Cellulose Cr-ACS BmimCI/H;0, 120 °C 1 49 5
Cellulose P-TiO, HSO4-Ballmilled, NMP 1.6 86 16

THF/H,0, 180 °C
Cellulose Bimodal-HZ-5 H,0, 190 °C 4 46 7
Cellulose AICI3+6H0 THF/H;0, Microwave, | g 37 18
180 °C

NMP: N-Methyl-2-pyrrolidone
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Figure S5: Reusability test of photocatalyst for glucose and cellulose dehydration. " Isolated yield
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Figure S6: The FT-IR, and XRD analysis of the recovered TiO»/g-CsN4/SOsH(IL) photocatalyst after the 5 runs
(Green: Cellulose, and Yellow: Glucose).
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