
www.technology.matthey.com

https://doi.org/10.1595/205651320X15940360546454 Johnson Matthey Technol. Rev., 2021, 65, (3), 418–430

418 © 2021 Johnson Matthey

Mohit Gupta
Department of Physics, University of Allahabad, 
Senate House Campus, University Road, Old 
Katra, Prayagraj (Allahabad), Uttar Pradesh - 
211002, India

Devraj Singh
Department of Physics, Prof. Rajendra Singh 
(Rajju Bhaiya) Institute of Physical Sciences 
for Study and Research, Veer Bahadur Singh 
Purvanchal University, Jaunpur - 222003, Uttar 
Pradesh, India

Shakti Pratap Singh*
Prof. Rajendra Singh (Rajju Bhaiya) Institute of 
Physical Sciences for Study and Research, Veer 
Bahadur Singh Purvanchal University, Jaunpur 
- 222003, Uttar Pradesh, India; Department of 
Physics, University of Allahabad, Senate House 
Campus, University Road, Old Katra, Prayagraj 
(Allahabad), Uttar Pradesh - 211002, India

Ashish Mathur
Department of Physics, School of Engineering, 
UPES Bidholi Campus, Dehradun, Uttarakhand - 
248007, India

Shikha Wadhwa
Department of Chemistry, School of 
Engineering, UPES Bidholi Campus, Dehradun, 
Uttarakhand - 248007, India

Aashit K. Jaiswal
Department of Physics, H.N.B. Government 
P.G. College, Naini, Prayagraj - 211008, India

Dharmendra K. Singh
Department of Physics, Shivharsh Kisan 
P.G. College, Civil Lines, Basti, Uttar Pradesh - 
272001, India

R. R. Yadav
Department of Physics, University of Allahabad, 
Senate House Campus, University Road, Old 
Katra, Prayagraj (Allahabad), Uttar Pradesh - 
211002, India 

*Email: shaktisingh@allduniv.ac.in

In the present investigation, TiO2 nanostructures 
were synthesised via a simple sol-gel technique 
and characterised with X-ray diffraction (XRD), 
scanning electron microscopy with energy-
dispersive X-ray analysis (SEM-EDX), high-
resolution transmission electron microscopy (HR-
TEM) and ultraviolet-visible (UV-vis) spectroscopy. 
The temperature and concentration dependence 
of thermal conductivity enhancement (TCE) and 
ultrasonic velocity have been explored in ethylene 
glycol-based TiO2 nanofluids. The obtained results 
showed 24% enhancement in thermal conductivity 
at higher temperature (80°C) of the base fluid 
ethylene glycol by adding 1.0 wt% of TiO2 

nanoparticles. The behaviour of TCE and ultrasonic 
velocity with temperature in prepared nanofluids 
has been explained with the help of existing 
phenomena. The increase in ultrasonic velocity in 
ethylene glycol with TiO2 nanoparticles shows that 
a strong cohesive interaction force arises among 
the nanoparticles and base fluid. These results 
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