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Table S1 Characterisation of UCO feedstock

Parameters Units uco
Flash point °C 289
Kinematic viscosity at AT mné/s 32.91
Water content vol.% 0.14
Density at 18C Kg/m?® 921
Acid value mgKOH/g 4.04
Free fatty acid mass% 2.034

TableS2 Comparison of de-convoluted O 1s of nano-sized With the reported values from the

literature
References Ti=0O (eV) C=0 (eV) O-H (eV)
Present work 530.21 531.22 532.52
Sanjines, et. 1] 530.10 531.05 532.30
Liu, et al|[2] 530.10 531.80 532.40
Ahmed, et aEIS] 530.70 531.90 532.70
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FigureS1 XP Spectra showing the O 1s chemical environments fof (BCand Ti(S@O nano-

catalysts (b), the de-convolution of Ti 2p peaks forz{gpand Ti(SQ)O nano-catalysts (d).
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FigureS2 Particle size distributions of (a) Ti@nd (b) Ti(SQO nano-catalyst samples



TableS3 Comparison of d-spacing values from this experiment with the reported d-spacirgygratrein the JCPDS- ICDD reference cards

d-Spacing, A hKl 101 103 004 112 200 105 211 213 204

JCPDS-ICDD 3.5165 2.4305 2.3781 2.3323 1.8923 1.6998 1.6664 1.4931 1.4807

TiO2, Anatase XRD 3.5168 2.4306 2.3780 2.3324 1.8925 1.6998 1.6665 1.4932 1.4808
SAED 3.5476 --- 2.3754 --- 1.8240 --- 1.6612 --- ---
d-Spacing, A hkl 110 101 200 111 210 211 220 002 310

JCPDS-ICDD 3.2488 2.4862 2.2972 2.1866 2.0547 1.6873 1.6244 1.4782 1.4529

TiO2, Rutile XRD 3.2485 2.4876 2.2970 2.1875 2.0545 1.6876 1.6242 1.4795 1.4528
SAED 3.1815 --- 2.2870 --- 2.0997 --- 1.6185 --- ---
d-Spacing, A hkl 200 201 111 301 112 410 122 222 611

JCPDS-ICDD 5.4743 4.1669 3.7716 3.1735 2.6447 2.4170 1.9758 1.8859 1.6616
Ti(SOs)O XRD 54751 4.1673 3.7714 3.1738 2.6447 2.4172 19757 1.8858 1.6618

SAED 54795 4.1639 3.7738 3.1672 2.6317 2.4175 1.9639 1.8934 1.6656
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FigureS3 TEM mapping for (a) Ti@and (c) TiSQy)O nano-catalysts and energy dispersive X-ray

spectroscopy for (b) Tigand (d) Ti(S@O nano-catalysts.



