
Absorbance ratio optimization as a function of TiO2-POE 

nanolubricant spectrophotometric wavelength using the 

quadratic design on one factor at a time  

Agus Nugroho1,2*, Rizalman Mamat1,2, Zhang Bo1, Wan Hamzah Azmi2, Mohd 

Fairusham Ghazali3, Talal Yusaf4 , and Fitri Khoerunnisa5 

1 School of Mechanical Engineering, Ningxia University, ChinaEmail:

12712580@qq.com 
2 College of Engineering, Universiti Malaysia Pahang, Pahang, Malaysia.  

ir.agusnug@gmail.com, rizalman@ump.edu.my, wanazmi2010@gmail.com 
3Centre for Research in Advanced Fluid and Process, Universiti Malaysia Pahang, Malaysia 

fairusham@ump.edu.my 
4School of Engineering and Technology, Central Queensland University, Australia; 

t.yusaf@cqu.edu.au
5 Department of Chemistry, Indonesia University of Education, Indonesia 

fitri@upi.edu 
*Corresponding author email: ir.agusnug@gmail.com1,2 *

Abstract. The UV visible spectrophotometry technique is one of the methods for 

determining a nanolubricant's stability standard. The absorbance level of a 

nanolubricant is determined by spectrophotometry. This method measures how 

well the nanolubricant absorbs UV rays from a light source. In this study, one 

factor at a time (OFAT) based on surface response was adopted to determine the 

effect of wavelength selection on the absorbance ratio of TiO2-POE nanolubri-

cant. The TiO2-POE sample was prepared using a two-steps approach. The sam-

ple was ultrasonicated for 100 min using a homogenizer. UV visible spectropho-

tometry analysis was performed on day 1 and 15 to determine the absorbance 

ratio. Sixteen runs were performed using a quadratic design to acquire experi-

mental data were fitted. The ANOVA analysis discovered that the experimental 

statistics were well suited to the polynomial model, with an R2 value of 0.9970 

and a model F-value of 2154.24. The findings suggest that the optimum wave-

length is 500 nm with an absorbance value of 0.901239 and a desirability level 

of 1.0. 
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