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ABSTRACT

The energy crisis of recent years is primarily a petroleum shortage. Thus because the
depletion of world petroleum reserves can now be foreseen, a new form of portable energy
will be needed to power gasoline and diesel engines. Alcohol is a portable, clean-burning form
of energy that is already in limited use as a partial replacement for gasoline and diesel. The
.state of the art of gasohol (a blend containing, by volume, 10~20% anhydrous alcohol and
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80~90% gasoline) and diesohol (a blend containing,

by volume, 10% or more anhydrous

alcohel and 909% or less diesel fuel) as conventional engine fuels is reviewed in two parts, the

former in Part (I) and the latter in Part (). Physico-chemical properties and performance

characteristics of the blended fuels are discussed in conjunction with conventional engines.

Alcohol gasoline blends exhibit, from one stand point, near interchangeability with, and from

a different stand point,

better performance characteristics than gasoline.

Also, economics

aspzcts including that of producing ethyl alcohol from biomass are discussed.
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Table 1. Physical Characteristics

Fuel Gasoline | MeOH ] EtOH
Composition ’ - { CH,0H C,H;0H
T
Density ~ 0.73~0.76 | 0.792 |  0.794
Vapor ; ~
ASve o 1.11 1.59
(Air=1) |

Boiling Point] 30~200°C | 64.6°C ] 78.32°C

Flash Point | 40°C | 12.2°C | 12.2°C
Ignition 250°C 470°C 518°C
Temperature |
Higher
; 11,000 5399.5 7119.6
%Zﬁ;ng kecal/kg kecal/kg kcal/kg
Explosive ~ ~ ~
Limits 1.4~7.6 6.0~36.5 | 3.28~19.0
% (v/v)
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Table 2. Constants of Equation 1 for Ethyl Alcohol/Hydrocarbon/Water Mixtures

Hydrocarbon Hydrocarbon a b
Vol, %

2,2,4-Trimethylpentane 90 1.383 553.5
(iso-octane) 75 1.894 554.5
50 2.151 504.4
25 2.001 352.5
2,2-Dimethylbutane 90 1.235 473.1
(neohexane) 75 1.679 444.9
50 1.911 | 388.6
Iso-octene 90 0.637 220. 4
75 1.520 357.9
50 2.120 475.2
25 1.870 290.6
Methylcyclohe xane 75 2. 058 587.6
50 2.210 504.9
25 2. 047 347.3
Cyclohexane | 90 1.312 477.5
j‘ 75 2.051 530. 4
‘ 53 2.332 487.6

Table 3. Water Tolerance of Alcohol-Hydrocarbon Mixtures

Water Tolerance at Following Hydrocarbon Content:

Hydrocarbon Temp., °C

90 Vol. % [ 75 Vol. % 50 Vol. % | 25 Vol. %

2,2, 4~Trimethyl +25 0.337 1.08 2.89 6.59

pentane 0 0.228 0.733 2.02 5.14

~45 0. 0908 0.291 0.873 2.86

2, 2-Dimethylbutane +25 0.446 | 1.54 4.05 -

0 0.319 1.13 3.08 —

—45 0.145 0.536 1.62 —

Iso-octene +25 0.738 2.09 3.37 7.87

0 0.626 1.63 2. 41 6. 40

—45 0.429 0.895 1.09 3.95

Methylcyclohexan e +25 — 1.25 3.29 7.64

0 - 0.807 2,30 5.97

~45 — 0. 304 0.995 3.35

Cyclohexaen 25 0.514 1.8 4.98 } —

0 0. 367 1.29 3.52 : —

—45 0.166 0.533 1.57 | —

3tat2st ®ISE A 25 1930 48
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Table 4. Fuel Properties for Single Cylinder Engine Test
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T Fuel Indolene Indolene Methanol
Property me—, (Base Fuel) 4109 Methanol ethano
Research Octane Number l 98.1 ' 101.2 f 109.5
Motor Octane Number 87.6 i 87.9 ] 86
Hydrogen/Carbon Ratio(y) (Mole Basis) 1.85 , 1.96 ‘ 4
Relative Molecular Weight for CHy ‘ 13.88 ] 14.76 i 32.04
Heating Value BTU/Ib | 18,53 | 17, 480 [ 8,666
Spectfic Gravity | 0. 744 } 0.747 | 0.79
Hydrocarbon Distribution Based on
Analysis Before Blending (Vol %)
Saturates 55.0 49.5 —
Olefins 10.0 9.0 —
Aromatics 35.0 31.5 -
Methanol 0.0 10.0 100
Stoichiometric Air-Fuel Ratio 14.53 13.68 i 6.45
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Table 5. Fuel Properties for Simulated Vehicle Test

o BE MUY A s
o A ges =R W
Sqbe A BRI 9% 443
19 HCHilio] = B8 BHA
ek 2 R RS e wE
HC 9| #is MAMINE 1oz 9ot

Fig. 8.2 wlebg 10%] ALE @ filE
A COpte] o kiRl vl gol
CO el »21E pge A9 gom, el
4% WEE gHSeh olo] W, WREHIL
miel Hed CO2 hllel MASe Mol
2w, mEk 11 bl A% CO¢ Hihol A
o geh

NO B MEEE HC R COphaRgmst: o)
ALEY Aot HEAER W HWAH e
HfEe] sleh o] RS el e B4k
Hol & Agol Al 2d, AL wHAA
73] sk NO 2] ghilte] W@,

MR EBIS) BREARG mae, A% B
FA AN A Z Aol ATl A
o) HRISHA £ AHSHA E @oeh 2ol WA

N
ol
w
o Hl

Property Base Fuel B Base Fuel B+10% Methanol
Methanol
Research Octane Number I 89.9 94.7 , 109.5
Motor Octane Number 82.1 83.1 ' 86
Hydrogen/Carbon Ratio(y) (Mole Basis) I 1.93 2.03 } 4
Relative Molecular Weight for CHy [ 13.96 } 14.87 I 32.04
Heating Value BTU/Ib ] 18,550 } 17,500 ] 8, 666
Specific Gravity [ 0725 | 0.731 | 0.796
Hydrocarbon Distribution Based on (
Analysis Before Blending (Vol %)

Saturates 65.0 58.5 —
Olefins 13.0 11.7 —
Aromatics 22.0 19.8 —
Methanol 0.0 10.0 100
Stoichiometric Air-Fuel Ratio 14.66 13.75 6.45
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