
Predicting the purity of scaled-up HCl acid leached graphite for the anode of 

a lithium-ion battery using a linear regression model 

H.M.H.D.K. Naranpanawa1*, K.W.S.N. Kumari2, T.H.N.G. Amaraweera1,2, N.W.B. 

Balasooriya1,3, H.W.M.A.C. Wijayasinghe1 

1 National Institute of Fundamental Studies, Sri Lanka; 2 Uva Wellassa University, 

Sri Lanka; 3 University of Peradeniya, Sri Lanka 

 

Abstract  

      Lithium-ion batteries (LIB) have become one of the main storage devices for consumer electronic 

products. Natural vein graphite has been identified as a potential anode material in LIB, with a purity 

requirement of over 99.5%. The HCl acid leaching purification method has shown its success in achieving 

that target at laboratory scale. However, in order to move to commercial production, the purification process 

needs to be scaled up. Already, a considerable gap exists between laboratory-level achievements and 

commercialization. In this perspective, making prior scientific predictions of the purity of scaled-up purified 

graphite will make it easier to make more accurate scientific decisions on the scaling-up process. For that, 

purified graphite samples were scaled up using the quartile formula at the laboratory level, and the 

developed graphite samples were characterized. A linear regression model was then developed to predict 

the purity of the scaled-up graphite with the higher volumes of acid-leached solution used in the HCl acid 

leaching method. The resulting model showed a significant P-value of 0.000, indicating that it is feasible 

and effective in forecasting the purity of the scaled-up graphite samples. The fitted model could explain 

99.54% of the variation in the volume of acid solution used in the HCl acid leaching method. The model 

was validated, and its assumptions were verified by performing residual analysis with a significance level. 

The present study reveals that the best linear regression model for higher volumes was developed using 

proportional rules for masses and volumes in accordance with the quartile formula. Therefore, this approach 

could be beneficial in generating precise scientific predictions to scale up the purification process of vein 

graphite. 

 

Acknowledgement: The financial assistance by the General Treasury under a cabinet paper of the 

Government of Sri Lanka (No: 17/1907/16/038 on 2017-08-09) is highly acknowledged. 

 



 

Biography with photo  

Himashee Naranpanawa is a postgraduate researcher attached to the National Center for Advanced 

Battery Research (NCABR) of National Institute of Fundamental Studies, Kandy, Sri Lanka. She 

received her B.Sc. in Mineral Resources and Technology specializing Mineral Processing 

Technology from the Uva Wellassa University of Sri Lanka in 2017 and currently reading for the 

M.Phil. Degree from the University of Peradeniya, Sri Lanka. Her research work focuses mainly 

on purification/modification aspects of natural vein graphite with special attention on scaling-

up/optimization, for the anode application in rechargeable batteries. 

  

Presenting author details  

Full name: H.M.H.D.K. Naranpanawa 

Contact number: +94 717900148 

Alternate Email Address: himashee.na@nifs.ac.lk 

Linked In account https://www.linkedin.com/in/himashee-naranpanawa 

Twitter Account https://twitter.com/himashee 

Session name/ number: Materials for Energy and Environmental Sustainability 

Presentation type (Oral, Poster,): Oral Presentation 


