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Quick Reference Data

Materials Subject to Degradation from High Concentration of Alcohols

lubricating oils

terne steel (in gas tanks)

cylinder walls, fuel pumps, carburetors
polymers, elastomers, rubbers, plastics (hoses)
polymethane

cork gasket material

leather

polyester bonded fiberglass laminate

Additives to Prevent Corrosion from Alcohols

Higher alcohols to minimize phase separation

Corrosion inhibitors

Acid neutralizers in lubricants

Surface treatment of engine parts (nitriding and chrome plating)

Useful Terms and Definitions (also see Glossary)

. Corrosion: a gradual wearing away or alteration by a chemical or
electrochemical.

o Formic Acid: a colorless, pungent liquid acid (HCOOH) that is made by
acidification of sodium formate. Formerly obtained from ants, spiders,
etc. Synthetically, it is formed in the combustion chamber during the
combustion of methanol or water-contaminated ethanol. Also known as
methanoic acid.

. TAME (Tertiary Amyl Methyl Ether): an ether formed by the reaction
of methanol and either isoamylene or isopentalene.

. Terne Metal: sheet iron or steel coated with an alloy of about 4 parts
lead to 1 part tin.



PROPERTIES OF ALCOHOL FUELS

Key Issues and Implications

Issue #1:  Alcohol Combustion Characteristics and Acid
 Formation

At low engine temperatures, the combustion of methanol (or
water-contaminated ethanol) produces water vapor and
formaldehyde, wluch in turn produces formic acid inside the

engme.

Implzcatzons of Combusnon Characteristics - and  Acid
Formation: ,

The water vapor and formic acid formed during low-

' temperature combustion of methanol (or other alcohols
contaminated with high percentages of water) can oxidize
metal engine components and reduce the lubricating ability of
engine lubricating oil. Oxidation and reduced lubrication will
lead to accelerated wear of engine parts such as cylinder
walls, crankshafts and bearings.

| Proposed Soluttans

. Us;" of aad neutrahzers in 1ubncat10n oil.

. 'Surfa vreatment of engme parts (such as soft nitriding
,crankshafts or platmg cyhnder bores w1th chrome).

, .« f;fMore frequent replacement of Iubncanon oil or higher
E“quahty synthetic oils or a redesign of conventional
. _engme lubncatlon oils..

Detazled Ir;fannatzan. Refer to pages 7-2 through 7-4 and
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