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ABSTRACT

Low level alcohol-gazoline blends with normally un
cars. Because the alcohols have differenis propertic

1. INTRODUCTIONM

Low level alcoholgasoline blends with normally
under 10 vol® of alcohols are intended for use in the
extisting cars already on the roads without any adjust-
ments and interchangeable with conventional gasoline.

Methanol with TBA (tertiary butyl aleohal) in
the same proportion (50/50 in volume), referred in
this article a3 MEOH/TBA, is considered as an appro-
priate compositions to be used in gasoline, TBA acts
a5 cosolvest with methanol in order to minimize ne-
gative effects resulted in by methancl in gasolinos.
Because the alcohols have, in several respects, diffe-
rents properties than hydrocarbon componenis, their
impact on critical gasoline properties have 1 be
understood. These properties are octane raling, Beid
vapor pressure, distillation profile and water toleramee.
This works investigated the properties of MEOLY/
TBA-gasoline mixtured at dilferent alcohol levels.
The base fuels used were from different local re-
fineries. Some specific results of the rescarch are
discussed.

Il. BLEMDS PREFARATION

Anatysis of the base fuels in study this is presented
fn Table 1. These four base fucls were respectively
provided from four differsnt refinerics to provide
different sources, composition, EVT' and octang
rating. The base fuels were those usually used for
making 87 RON gasoline by adding TEL. From cach

der 10 vol$ of alcohols are intended for use in the
than hydrocarbon components, their impact on
scussed the research results on the properties af ME)

base fuel were prepared four unleaded alcohol
line blends containing 3, 5. 7 and 10 vol % see
copy Methanol and 50 vol% TEA. The blending o
characteristics of the alcohol in leaded gasoline
were studied. The base stocks used were the same
thos presented in Table 1. The lewel of alco
added to these base stocks was represcntalive
levels used with the unleaded base stocks. The p
ties measured were octane rating, reid vapor pre
{RVF), distillation proflle and water tolerance.

M. EFFECTS ON OCTANE RATING

Results of octanc rating determination with
variows levels of MEOH/TBA arc presented in Figare
|. The octane value of the alcohol can be measured
by its blending octane Index (BOIL). This index 1%
determine from the difference between level of aleo-
hol and the base gasoline without any alcohol.

The fornmula for this calculation is :
BOL = ON — ON base {1 -X)

Vg
Where :
oM

Rescarch octane number (RON) of
gasoline containing alcohol
ONbase = RON of gasoline without aleohol
Volume fraction of the aleohol

-
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Figure 1
Gasoline-MEOH/TBA blends octane number
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Figure 2
MEOH/TBA contane blending index
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The cffect of the relative arror in the octane
measure on BOI varistion is (o be considered, Frror
about 0,3 on RON give variation 10, & and 3 on BOI
at 3, 5 and 10 %ol MEOH TBA fevel.

Results of BOI determination are presented in Figure
Z. Despite of the effect of the relative error in the
octine measure on BOI, he data do show some sip-
nificant variation in MEOH/TBA BOI between each
of the four stock. This vardations is though to be dus
o base stock composition effects, rather (han the
relative arror in the octane measurement. The effects
of MEOH/TBA concentration on BOI not significant
it MEOH/TBA comcentration above 5 wol%,

The effectiveness of TEL on the octane number of
MEOH/TBA gasoline blends is show In Figure 3.
These data show MEOH/TEA concentration has little
effects on blends responses to TEL, The data do show
same significant varistion in responses between each
of the base stocks,

V. EFFECTS ON RYP

The effects of MEQOH/TBA on blends EVP is
shown in FFigure 4.1t can be seen that the effect is
higher al low conceniration. At the concentrations
above 3 wol% MEOL/TBA, the RVP of the blends
flatten and zlmost constant. The increass in Vapor
pressufe caused by MEOH/TBA at thes* concentra-
tion is about 1.5 — 2.2 psia.

¥. DISTILLATION

‘Distillation data or distillation curve characterise
also the volatility of gasoline, Table 2 shows that the
distillation temperature at 10 to 40 percent evapa-
raled become lower as the aleohol levels increass.
At higher percentage evaporated the distillation
temperitures do not change.

Vl. WATER TOLERANCES

The tolerances of the blends toward the water
were alio investigated. It was found that the water
tolerances are mainly blends aromatic & olefin con.
centration depended. The results are shown n Figure
By
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MEOH/TBA CONTENT RVP of gasoline-MEOH TBA blends
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Figure 3
Gasoline-MEOHTBA blends response to TEL
Table. 1
Unleaded base fuel properties
F S K Base fuel '.
s i 1 2 3 "
RON 82.1 B5.4 80.0 02y |
Sp Gr 07312 | 07360 | 0.7416 07214
D—86 Distribution, % evaporation | :
10°¢c 62.9 75.5 &35 | ®n |
5a0°C 92.2 110.5 965 | 740
90" C 121.0 150.5 136.5 140.5
(20-10)°C 9.1 10 R el
EVPat 100° F, psia 7.0 47 87 a6
| Olefin + aromatics, Vol % 3.5 46.8 332 | 0
L o
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Table 2
Distillation data for blends
Temperature vs % Vil Evaporated
Temperatur, ° ¢
MEOH TEA
Tewnd Base fisel 1 Bae ] 2 Bas el 3 Base foel 4
S (0% [ 20% |30% |40% |10 |20% [30% [40% |10% | 20% | 30% |eom | 1om | 20% | 30% |40%
0 g9 | 709 |79 |msy |75 (oss oe |1 635 |7z [s0 | |4 |3 |m |
3 515|615 |70 |785 (64 |BO |90 |10D (55 |ef | TR | 845 435 51 58 | b4S
5 47 | 565 |65 |755 |61 |785 |91 [ 1005|505 |635 |75 |85 |43 |48 | 555 638
7 458 | 498 | 565 | 665 |58 |72 |s& |99 [52 |éD ?15ia4,1 43 | 465 |52 605
10 4 |5 |59 [e |sss |63 |45 |88 |51 |58 |e6S | 768 [435 | e65 |51 [s6s
55u|:|.
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Figure 5
Blends water tolerance (25 C)
I Water tolerance of the blend is more dependent on
VII. CONCLUSION
r aromatic and olefin content in the base stock,

Based on the results of the ressarch it can be

concloded that the blending octane index iz more
dependent on the base stock composition rather than
the MEOH,TBA level in the gasoline, The effectiviness
of TEL does not change with the presence of MEOH/
TEA in thé blend. The effects of MEOH/TBA out se
copy level (under 3 volE). The distillation temperature
de-crease when MEOH{TBA concentration increase.
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