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Lubricant Additives: Use and Benefits

Purpose

Å Introduction to ATC; organisation and objectives

Å Explains the contribution lubricant additives make to industry, 

consumers and the environment

Scope
Å Automotive engine oil additives

Å Europe (EU-28)

Target audience

Å Regulators, Educators, Employers

Å Anyone interested in our industry

Availability

Å Online https://www.atc-europe.org/

Å Hardcopies

Sister document (Document 113) also 

Available covering Fuel Additives
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ATC Member Companies
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Lubricant Additive Industry Profile in 2016

ÅWorld-wide the industry spends about ú600 million/annum on research and 

development, of which ú240 million is spent in Europe (EU-28).

ÅWorld-wide the industry has a turnover of about ú11,700 million of which the 

European market is about ú3,600 million.

Å The industry employs directly about 3,800 people in 

Europe and about 12,000 globally.

Å The industry operates more than 35 

research and development establishments 

and manufacturing sites in Europe, and 

more than 100 globally.

Å The petroleum additive industry in Europe is 

a major exporter.
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Document 49 

First published 1993 Document 118  2016Updated 2007

Document 118 issued in 2016
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Joerg Wilmink

Afton Chemical

OEM Relationship 

Manager for heavy 

duty engine oil 

solutions .

Mechanical engineer 

and business 

economist with 20 

years of automotive 

experience.

Update team

Ray Calder

Lubrizol

Global business 

manager and former 

chairman of ATC. 

Chemist with over 

twenty years of 

experience in the 

additive industry.

Joanne Jones

Lubrizol

Formulator for 

passenger car 

engine oils.

Chemist with 10 

years of experience 

in the additive 

industry.

Jacquie Berryman

Infineum

Industry Liaison 

Advisor. Chemist with 

30 years of 

experience in the 

lubricant additive 

industry.

Walter Hartgers

Chevron Oronite

Formulator for 

passenger car 

engine oils.

Polymer chemist 

with 10 years of 

automotive 

experience.
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History of Additive Development

Early 1930s to current developments

Chemistry of Lubricant Additives

Chemical description of main additive 

classes; e.g. dispersants, detergents, 

anti-oxidants, anti-wear components 

and friction modifiers

Health, Safety and the 

Environment

Chemical Regulations (REACH) and 

additive contribution to exhaust emission 

reduction; Disposal and re-refining of

used oil

Benefits of Lubricant Additives

Additive contribution to fuel economy and 

CO2 reduction; Lubrication engineering for 

durability and engine protection
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History of Additive Development
Early 1930s to Current

Å Additive development is a key activity 

of ATC members and is driven by 

new lubricant specifications, to meet 

higher engine oil performance for new 

engine designs and increasing fuel 

economy demands.

Å Recent innovations do focus on 

ashless additives and friction 

modifiers.
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Additive Class Function & Mode of Operation

Detergents
Detergents are surface active. Deposit precursors  are trapped within the 

detergent micelle keeping them in solution.

Dispersants
Prevent larger particle agglomeration and hence oil thickening. Effective at 

stabilising soot produced by diesel engines.

Antiwear

Prevent wear of metal surfaces by reduction of friction during boundary 

lubrication by forming low shear films on metal surfaces. ZDDPs are by far the 

most effective antiwear agents.

Anti oxidants / 

Anti corrosion

Prevent oil thickening and build up of corrosive acids by disrupting  the chain 

propagation steps of the oxidative reaction, acting as either peroxide 

decomposers or free radical traps.

Antifoam
Prevent foaming by reducing surface tension of air bubbles causing them to 

rupture.

Friction Modifiers
Reduce power loss by forming films between metal surfaces during boundary 

lubrication.

Pour Point 

Depressants

Reduces the lowest temperature at which an oil will pour or flow when cooled. 

Inhibit the formation of interlocking wax crystal networks.

Viscosity Modifiers

High molecular weight polymers which increase oil viscosity at higher 

temperature, allowing acceptable engine operation over a much wider 

temperature range

Chemistry of Lubricant Additives

Å Document 118 describes each of the major 

classes of additive chemistry. Figure 8. Overbased Detergent

Figure 17. Illustration of 

Boundary Lubrication
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Å Performance additive packages are 

complex mixtures of individual 

components.

Å Formulation expertise is required to 

ensure synergistic and adversarial 

effects are balanced.

Å Document 118 presents an update of 

typical formulations for both PCMO 

and HDEO lubricants.

- Update member survey

- Weighted averages

- Major component categories

- Constituent additive components

Formulation of Lubricating Oils
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Formulation and Market Trends

Å A study was conducted providing 

insights to current formulation and 

market trends. The document 

presents rationale for those trends 

including

- Market size; i.e. EU-15 expansion 

to EU-28

- Changes in formulation strategies 

due to emission legislation

- Growth in lower viscosity lubricants

- Extended oil drain intervals

- Use of alternative fuels

Å EU-28 sales of major additive 

classes show growth in PCMO, 

in particular for dispersants and 

antioxidants.
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ÁAntioxidant

ÁMetal detergent

ÁZnDTP

ÁAshless dispersant
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