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COMPATIBILITY WITH OTHER FUELS IN BLENDS

Quick Reference Data

Impacts of Gasoline Composition on Methanol Solubility

Gasoline Composition

(Volume %) Minimum Temp. at Which

Saturates Aromatics  Qlefins 10% Methanol will Dissolve
100 0 0 27°C (80°F)
65 21 14 7°C (44°F)
43 2 55 -7°C (20°F)
20 78 2 -16°C (4°F)

Note: Ethanol and higher alcohols dissolve much more readily in hydrocarbons
than methanol and can be added to a methanol/gasoline blend to
increase methanol’s solubility.

Low Temperature Solubility of Methanol in Gasoline

Aromatics in Gasoline Methanol Solubility
(Volume %) (Volume %)

-23° to -18°C 0° to 3°C
(-10° to O°F) (32° to 37°F)

16 2-3 5-10

28 5-10 15-20

31 5-10 >50

42 >50 >50

Effects of Adding Alcohol (Ethanol or Methanol) to Gasoline

- Increased volatility

- Volumetric expansion (small but measurable)
- Increased octane
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PROPERTIES OF ALCOHOL FUELS

Octane Ratings of Liquid Fuels
Compound Octane Rating (R+M)/2
Gasoline 87-94
Ethanol 97
Methanol 98
MTBE 109
ETBE 110

Energy Content/Volume

Percent by Volum

Lower Relative Heating
Ethanol - Gasoline Heating Value Value
(99.5%) (100%) (Btu/gallon) (Gasoline = 1)
0 100 109,000 1.000
10 90 105,662 0.969
20 80 102,324 0.938
30 70 98,986 0.908
100 0 76,000 0.697

Means for Overcoming Phase Separation

- Maintaining warm fuel mixture temperatures and low water
content

- Using chemical additives
- cosolvent alcohols
- surfactants

Useful Terms and Definitions (also see Glossary)

. Aromatics: High octane blending components that have a benzene ring
in their molecular structure. Commonly used term for the BTX group
(benzene, toluene, xylene). Aromatics are hydrocarbons.

. Azeotrope: A liquid mixture that is characterized by a constant minimum
or maximum boiling point which is different than that of any of the
components. Azeotropes distill without change in composition.

. Benzene Ring: structural arrangement of atoms believed to exist in
benzene and other aromatic compounds showing six carbon atoms in
symmetrical hexagonal fashion.






