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BASIC CHEMISTRY OF ALCOHOL FUELS

Quick Reference Data

Chemical Formulae

- Ethanol (Ethyl Alcohol):

- Methanol (Methyl Alcohol):
- Ethane:

- Methane:

- Gasoline:

Physical Properties

- Molecular Weight (MW)

- Specific Gravity (60°F/60°F)
- Density (Ib/gal @ 60°F)

- Boiling Point (°F)

- Reid Vapor Pressure (RVP)

CH,CH,0H (or C,H,OH)
CH,OH

CH,CH, (or C,H,)

C

-4

C.to C,

Ethanol Methanol
46.07 32.04
0.794 0.796

6.61 6.63

78°C (172°F)  65°C (149°F)

Gasoline

na
0.72-0.78
6.0-6.5
27-225°C (80-437°F)

--  Neat (psi) 23 4.6 na
-- Blended (psi) 12-27 93-98 8-15
- Pump Octane Number
--  Neat 97 98 72-76
--  Blended 111 115 na
- Water solubility (volume % @
70°F) 100% 100% negligible
- Latent heat of vaporization
--  Btu/gal @ 60°F 2,378 3,340 900
--  Btu/lb @ 60°F 396 506 150
- Heating Value (lower)
--  Btu/lb 11,500 8,570 18,000-19,000
--  Btu/gal @ 60°F 76,000 56,800 109,000-119,000
- Energy Release (S ft’ of
stoichiometric volume) 94.7 Btu/ft'  94.5 Btu/ft’ 95.2
- Stoichiometric air/fuel weight 9.00 6.45 14.7
Useful Terms and Definitions (also see Glossary)
) Alcohol: a hydrocarbon in which one atom of hydrogen has been substituted by a

hydroxyl group (i.e., methane, a hydrocarbon, is CH, while methanol, an alcohol is
CH,OH; the "OH" being the hydroxyl group).

. Exothermic: chemical change accompanied by a liberation of heat.



2-ii

PROPERTIES OF ALCOHOL FUELS

High Molecular Weight/Long Chain Alcohols: with respect to transportation liquid
fuels, these are alcohols that have more than 4 carbon atoms (i.e., C; and above) in
their molecular structure and their main use may be as additives and cosolvents in
methanol to prevent phase separation and as corrosion preventives. They include
n-decanol, n-hexanol, and n-octanol.

Hydrocarbon: a compound composed of carbon and hydrogen atoms.

Hydroxyl: the chemical group or ion OH that consists of one atom of hydrogen and
one of oxygen, is neutral or positively charged and is characteristic especially in
alcohols, oxygen acids, glycols, phenols, and hemiacetals.

Latent Heat Vaporization: The amount of heat required to vaporize a unit quantity
of a fuel generally measured at 1 atmosphere of pressure and at the boiling point
of the liquid.

Low Molecular Weight/Short Chain Alcohols: with respect to transportation liquid
fuels, these are alcohols that have from 1 to 4 carbon atoms (i.e., C, - C,) in their
molecular structure and include methanol, ethanol, propanol and butanol.

Mole (symbol "mol"): the quantity of a chemical substance that has a weight in mass
units numerically equal to the molecular weight. In chemistry, moles are used as the
standard unit of measure and for the comparison of compounds. The mass units
must be specified, i.e., atoms, electrons, kilograms, etc.

Octane Number (Rating): a measurement term used to identify the ability of a fuel
to resist spontaneous combustion; the lower the octane rating the greater the
tendency for a fuel to prematurely ignite due to heat and compression inside the
cylinder and cause engine "knock."

Stoichiometric: characterized by, or being a proportion of, substances or energy
exactly right for a specific chemical reaction with no excess of any reactant or
product, i.e., chemically correct.






