
Author’s Accepted Manuscript

Reduction in Friction and Wear of Alumina
Surfaces as Assisted with Surface-Adsorbing
Polymers in Aqueous Solutions

Troels Røn, Seunghwan Lee

PII: S0043-1648(16)30387-8
DOI: http://dx.doi.org/10.1016/j.wear.2016.09.025
Reference: WEA101787

To appear in: Wear

Received date: 30 May 2016
Revised date: 16 September 2016
Accepted date: 28 September 2016

Cite this article as: Troels Røn and Seunghwan Lee, Reduction in Friction and
Wear of Alumina Surfaces as Assisted with Surface-Adsorbing Polymers in
Aqueous Solutions, Wear, http://dx.doi.org/10.1016/j.wear.2016.09.025

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/wear

http://www.elsevier.com/locate/wear
http://dx.doi.org/10.1016/j.wear.2016.09.025
http://dx.doi.org/10.1016/j.wear.2016.09.025


Reduction in Friction and Wear of Alumina 

Surfaces as Assisted with Surface-Adsorbing 

Polymers in Aqueous Solutions 

Troels Røn, Seunghwan Lee
*
 

Department of Mechanical Engineering, Technical University of Denmark, DK-2800 Kgs. Lyngby, 

Denmark 

*
Corresponding author: seele@mek.dtu.dk 

Abstract 

We have investigated the aqueous lubricating effects of various polymers for the sliding contacts of 

self-mated alumina surfaces in neutral aqueous environment. Given that isoelectric point (IEP) of 

alumina is ca. pH 9, polyanions can readily adsorb onto alumina surface at neutral pH via 

electrostatic attraction and form a protective layer. For example, polyacrylic acid (PAA) showed a 

reduction in coefficient of friction by ca. 28% and wear rate by 50% at a concentration of 10 

mg/mL in PBS solution compared to polymer-free buffer solution. This effect was comparable to 

reported lubricating effects at moderately acidic and or alkaline pH conditions via electrostatic 

repulsion between opposing bare alumina surfaces. Interestingly, polycations, such as 

(polyallylamine hydrochloride) (PAH) or branched poly(ethylene imine) (b-PEI) have also shown 

effective surface adsorption and lubrication at neutral pH, when phosphates (HPO4
2-

) are present to 

mediate the bonding between polycations and positively charged alumina. The present study thus 

provides various routes to lubricate alumina surfaces in aqueous environment by means of surface 

adsorbing polymeric additives without shifting from neutral pH. 
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