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Abstract. The paper aims to expound on the comprehensive experimental inves-

tigation of the stability of TiO2-Polyolester (POE) nanolubricant. A magnetic stir-

rer was used to disperse TiO2 nanopowder into POE lubricant for 30 min. The 

six samples were then subjected to various ultrasonication treatments lasting 40-

, 60-, 80-, 100-, and 120-min. Stability analysis was performed in three stages: 

visual observation, Ultra Violet (UV) visible spectrophotometric analysis, and 

measurement of the absolute zeta potential. The results showed that sample with-

out ultrasonication treatment had substantial agglomeration as compared to other 

samples. The absorbance ratio of the sample without ultrasonication treatment is 

0.33. The absorbance ratio value escalated as the duration of the ultrasonication 

treatment on the sample increases. After ultrasonication treatment for 40-120 

min, the absorbance ratio increased by 34-117 %. The samples treated with 120 

min of ultrasonication showed the highest level of stability, as evidenced by the 

high absorbance ratio and zeta potential values of 0.95 and -80.48 mV, respec-

tively. As a result, the findings suggests that TiO2-POE with ultrasonication 

treatment for 120 min could generate the excellent stability compared to other 

samples in this experiment. 

Keywords: TiO2-POE nanolubricant stability, interlude ultrasonication, UV vis-

ible spectrophotometry, zeta potential  

mailto:12712580@qq.com
mailto:ir.agusnug@gmail.com
mailto:rizalman@ump.edu.my
mailto:wanazmi2010@gmail.com
mailto:fitri@upi.edu
mailto:ir.agusnug@gmail.com


Surfaces A: Physicochemical and Engineering Aspects 592, 124584-124584 (2020) 

30. Nugroho, A., Bo, Z., Mamat, R., Azmi, W.H., Najafi, G., Khoirunnisa, F.:

Extensive examination of sonication duration impact on stability of Al2O3-Polyol ester 

nanolubricant. International Communications in Heat and Mass Transfer 126, 105418 

(2021) 

31. Kalmár, J., Lente, G., Fábián, I.: Kinetics and mechanism of the adsorption of

methylene blue from aqueous solution on the surface of a quartz cuvette by on-line 

UV–Vis spectrophotometry. Dyes and Pigments 127, 170-178 (2016) 

32. Huo, M., Wu, H., Xie, H., Zhao, J., Su, G., Jia, F., Li, Z., Lin, F., Li, S., Zhang,

H., Jiang, Z.: Understanding the role of water-based nanolubricants in micro flexible 

rolling of aluminium. Tribology International 151, 106378-106378 (2020) 

33. Du, M., Tang, G.H.: Optical property of nanofluids with particle agglomeration.

Solar Energy 122, 864-872 (2015) 

34. Khdher, A.M., Sidik, N.A.C., Hamzah, W.A.W., Mamat, R.: An experimental

determination of thermal conductivity and electrical conductivity of bio glycol based 

Al 2 O 3 nanofluids and development of new correlation. International 

Communications in Heat and Mass Transfer 73, 75-83 (2016) 

35. Tiwari, A.K., Pandya, N.S., Said, Z., Chhatbar, S.H., Al-Turki, Y.A., Patel, A.R.:

3S (Sonication, surfactant, stability) impact on the viscosity of hybrid nanofluid with 

different base fluids: An experimental study. Journal of Molecular Liquids 329, 

115455-115455 (2021) 

36. Rahman, N., Sameen, S., Kashif, M.: Application of Box-Behnken design and

desirability function in the optimization of spectrophotometric method for the 

quantification of WADA banned drug: Acetazolamide. Journal of Molecular Liquids 

274, 270-277 (2019) 

37. Munkhbayar, B., Bat-Erdene, M., Sarangerel, D., Ochirkhuyag, B.: Effect of the

collision medium size on thermal performance of silver nanoparticles based aqueous 

nanofluids. Composites Part B: Engineering 54, 383-390 (2013) 

38. Fazeli, I., Sarmasti Emami, M.R., Rashidi, A.: Investigation and optimization of

the behavior of heat transfer and flow of MWCNT-CuO hybrid nanofluid in a brazed 

plate heat exchanger using response surface methodology. International 

Communications in Heat and Mass Transfer 122, 105175-105175 (2021) 

39. Xian, H.W., Sidik, N.A.C., Saidur, R.: Impact of different surfactants and

ultrasonication time on the stability and thermophysical properties of hybrid nanofluids. 

International Communications in Heat and Mass Transfer 110, (2020) 

40. Demirkır, Ç., Ertürk, H.: Rheological and thermal characterization of graphene-

water nanofluids: Hysteresis phenomenon. International Journal of Heat and Mass 

Transfer 149, (2020) 

41. Mahbubul, I., Elcioglu, E., Amalina, M., Saidur, R.: Stability, thermophysical

properties and performance assessment of alumina–water nanofluid with emphasis on 

ultrasonication and storage period. Powder Technology 345, 668-675 (2019) 

42. Liao, D.L., Wu, G.S., Liao, B.Q.: Zeta potential of shape-controlled TiO2

nanoparticles with surfactants. Colloids and Surfaces A: Physicochemical and 

Engineering Aspects 348, 270-275 (2009) 


