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1. SCOPE:

There has been a recent upsurge in interest from the media concerning the quality of the environment 
within aircraft cabins and cockpits especially in the commercial world1-4.  This has included (although 
by no means been limited to) the air quality, with particular reference to the alleged effects of 
contamination from the aircraft turbine lubricant.  Possible exposure to �organophosphates� (OPs) from 
the oil has raised special concerns from cabin crew.

Such is the concern that government organisations around the world, including Australia, USA and UK, 
have set up committees to investigate the cabin air quality issue. Concern was also voiced in the 
aviation lubricants world at the way in which OP additives in turbine lubricants were being blamed in 
some reports for the symptoms being experienced by air crew and passengers. SAE Committee E-34 
therefore decided that it should gather as much available information on the subject as possible. This 
would then enable E-34 to participate in debates on the issue and help prevent a potentially erroneous 
decision regarding the future of OP based additives in turbine lubricants. It would also serve as an 
indicator of where any additional work may be necessary to properly gauge the role that turbine 
lubricants, and OP additives, play in cabin air quality.

This report summarises recent documentation from the literature on this subject. The contents do not 
necessarily represent the views of the SAE or any of the members of the study group who produced 
this review.

The literature falls into three categories:

� Air quality (Section 5), which includes:

Future systems to improve air quality
Research plans into investigating cabin air quality

� Chemistry of turbine lubricants, phosphate esters (Section 6), including evaluation of products found 
in cabin air and thermal breakdown products of lubricants.

� Toxicity evaluation of turbine oils and additives (Section 7).

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



SAE    AIR5784      

- 3 -

2. REFERENCES:

1. Daily Telegraph 24 June 2000
2. The Sunday times 20 August 2000
3. The Observer 27 August 2000
4. The Independent on Sunday 27 August 2000
5. Wyman, J., Porvaznik, M., Serve, P., Hobson, D., Uddin, D., J Fire Sciences, 5, 1987 
6. Porvaznik, M., Wyman, J., Serve, P., Uddin, D., J Toxicology, Cutaneous and Ocular Toxicology, 

6, 1987
7. Wyman, J., Pitzer, E., Williams, F., Rivera, J., Durkin, A., Gehringer, J., Serve, P., von Minden, D., 

Macys, D., J Am Ind Hyg Assoc, 54, 1993
8. House of Lords Select Committee on Science and Technology, 5th Report, �Air Travel and 

Health� November 2000
9. Van Netten, C.  Air Quality and Health Effects Associated with the Operation of BAe 146-200 

Aircraft.  Appl. Occup. Environ. Hyg. 13(10), pp. 733-739, 1998.
10. Mackerer, CR., Ladov, EN., Submission to Senate References Committee, Rural & Regional 

Affairs and Transport, On the Enquiry into Air Safety � BAe 146 Cabin Air Quality 1999 
11. Abt, E  �Air Quality in Passenger Cabins of Commercial Aircraft� ExxonMobil Worldwide Aviation 

Symposium, December 2000
12. Daughtry, WC �Jet Engine Oil and Cabin Air Issues�, ExxonMobil Worldwide Aviation 

Symposium, December 2000
13. Space, DR., Johnson, RA., Rankin, WL., Nagda, NL �The Airplane Environment, Past Present 

and Future Research� ExxonMobil Worldwide Aviation Symposium, December 2000
14. Fox, R., �Air Quality Monitoring and Control Strategies� ExxonMobil Worldwide Aviation 

Symposium, December 2000
15. Research Plan, ASHRAE TC 9.3 Aviation Research Subcommittee, April 2000
16. Mackerer, CR., Barth, ML., Krueger, AJ., Chawla, B., Roy, TA., �Comparison of Neurotoxic 

Effects and Potential Risks from Oral Administration of Tricresyl Phosphate and Jet Engine Oil 
Containing Tricresyl Phosphate�  J. Toxicology and Environmental Health, Part A, 57 293-328, 
1999

17. A  review of thermal breakdown mechanisms of aircraft engine lubricants and their possible 
influence on cabin air,  S Marshman, DERA/MSS/MSMA1/TR000090, February 2000

18. Guerzoni, F., Bishop G., Shell Global Solutions, �The Debate over Aircraft Cabin Air Quality and 
Health: Implications for Aviation Turbine Lubricants� presented at SAE Conference on 
Lubricating Tomorrow�s Aircraft Systems, Cardiff, September 1999.

19. Van Netten, C., Leung, V. Appl. Occupational and Env. Hygiene, 15 (3), 277-283, 2000
20. Hunt, E.H., Reid, Dr. D. H., Space, D.R., and Tilton, Dr. F.E., �Commercial Airliner Environmental 

Control System: Engineering Aspects of Cabin Air Quality�, presented at AsMA annual meeting 
May 1995.

21. Cho, L., Klaus EE., ASLE Trans, 24 (1) 119 � 124, 1981
22. Goode, M., Great Lakes Chemical Corporation, Chemistry and History of TCP usage in Aviation 

Lubricating  - Health, Safety and Environmental Overview, ExxonMobil Worldwide Aviation 
Symposium, December 2000.

Copyright SAE International 
Provided by IHS under license with SAE

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-


