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Description

Field of the Invention

[0001] The present invention provides a gasoline composition comprising terpenes.

Background of the Invention

[0002] Terpenes are a naturally occurring class of hydrocarbons that are derived biosynthetically from isoprene (CgHg)
units. Mono-terpenes consist of two isoprene units and have a molecular formula of C;oH4g. Mono-terpenes are non-
oxygen containing bio-derived hydrocarbons that have appropriate volatility for consideration for use in gasoline.
[0003] Pinenes are bicyclic mono-terpenes, consisting of two isoprene units and have a molecular formula of C;gH4g.
Turpentine is a mixture of various terpenes, including pinene, and is primarily derived from living trees (as gum turpentine)
or as a by-product of the wood and paper pulp industry (as crude sulphate turpentine or CST).

[0004] The use of terpenes, and in particular pinenes, in fuel compositions has been known since at least the 1920’s.
For example, US 1,405,809 discloses liquid fuel compositions which contain a terpene; in particular disclosing pine oil
as a source of pinene.

[0005] US 4,131,434 discloses in Table C an example of an additive formulation for a gasoline composition which
contains a number of components, one of which is a terpene component. The additive formulation is tested in gasoline
formulations for a range of properties, of which copper corrosion is one. No significant effect on copper corrosion is
noted. The concentration of terpene component, specified as bicyclic compounds C,yH,¢ pinene, in each gasoline
composition tested is 0.018 %vol.

[0006] It has been observed that the use of terpenes, in particular the use of terpene compositions comprising pinene
in sufficient amounts, in gasoline compositions can give rise to various problems which it would be desirable to overcome.
[0007] In particular, it has been observed that the use of terpene compositions comprising pinene in a gasoline com-
position can cause an unacceptably high level of metal pick-up, i.e. the tendency to pick up metals (or leach metals)
during transportation and storage in the supply and distribution system and also in vehicles fuelled with the fuel. This
unacceptably high level of metal pick-up may potentially lead to problems in the engine and the supply chain, for example
the leached metals may lead to problems in terms of fouling of certain components.

[0008] Furthermore, steel corrosion caused by gasoline in engines and during the transportation of gasoline is unde-
sirable and may also lead to problems in engines and the supply chain.

[0009] Therefore, it is an objective of the present invention to provide a gasoline composition containing a terpene
composition which comprises pinene, wherein said gasoline composition exhibits improved performance in at least one
of the parameters which have the above identified problems.

Summary of the Invention

[0010] The present invention provides a gasoline composition comprising:

(a) a gasoline base fuel; and
(b) a terpene composition in an amount in the range of from 0.1 to 40 %vol. based on total gasoline composition,
said terpene composition comprising at least 60 %wt. pinenes and having an acidity of at most 0.05 mgKOH/g.

[0011] The present invention further provides a process for preparing a gasoline composition, comprising admixing
with a gasoline base fuel, a terpene composition in an amount in the range of from 0.1 to 40 %vol. based on total gasoline
composition, said terpene composition comprising at least 60 %wt. pinenes and having an acidity of at most 0.05
mgKOH/g.

[0012] The present invention further provides the use of a terpene composition, said terpene composition comprising
atleast 60 %wt. pinenes and having an acidity of at most 0.05 mgKOH/g, as a corrosion inhibitor in a gasoline composition,
in an amount in the range of from 0.1 to 40 %vol. based on total gasoline composition.

[0013] The present invention yet further provides a method for reducing the metal pick-up propensity of terpene
containing gasoline composition, said method comprising using a terpene composition which comprises at least 60 %wt.
pinenes and has an acidity of at most 0.05 mgKOH/g as the terpene component of the gasoline composition, in an
amount in the range of from 0.1 to 40 %vol. based on total gasoline composition.

Detailed Description of the Invention

[0014] The gasoline composition of the present invention comprises a gasoline base fuel and a terpene composition
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in an amount in the range of from 0.1 to 40 %vol. based on total gasoline composition, wherein said terpene composition
comprises at least 60 %wt. pinenes and has an acidity of at most 0.05 mgKOH/g.

[0015] The gasoline base fuel (also referred to as base gasoline) may be any gasoline suitable for use in an internal
combustion engine of the spark-ignition (petrol) type known in the art.

[0016] Gasolines typically comprise mixtures of hydrocarbons boiling in the range from 25 to 230 °C (EN-ISO 3405),
the optimal ranges and distillation curves typically varying according to climate and season of the year. The hydrocarbons
in a gasoline may be derived by any means known in the art, conveniently the hydrocarbons may be derived in any
known manner from straight-run gasoline, synthetically-produced aromatic hydrocarbon mixtures, thermally or catalyt-
ically cracked hydrocarbons, hydro-cracked petroleum fractions, catalytically reformed hydrocarbons or mixtures of these.
[0017] The specific distillation curve, hydrocarbon composition, research octane number (RON) and motor octane
number (MON) of the gasoline are not critical.

[0018] Conveniently, the research octane number (RON) of the gasoline may be at least 80, for instance in the range
of from 80 to 110, preferably the RON of the gasoline will be at least 90, for instance in the range of from 90 to 110,
more preferably the RON of the gasoline will be at least 91, for instance in the range of from 91 to 105, even more
preferably the RON of the gasoline will be at least 92, for instance in the range of from 92 to 103, even more preferably
the RON of the gasoline will be at least 93, for instance in the range of from 93 to 102, and most preferably the RON of
the gasoline will be at least 94, for instance in the range of from 94 to 100 (EN 25164); the motor octane number (MON)
of the gasoline may conveniently be at least 70, for instance in the range of from 70 to 110, preferably the MON of the
gasoline will be at least 75, for instance in the range of from 75 to 105, more preferably the MON of the gasoline will be
at least 80, for instance in the range of from 80 to 100, most preferably the MON of the gasoline will be at least 82, for
instance in the range of from 82 to 95 (EN 25163).

[0019] Typically, gasolines comprise components selected from one or more of the following groups; saturated hy-
drocarbons, olefinic hydrocarbons, aromatic hydrocarbons, and oxygenated hydrocarbons. Conveniently, the gasoline
may comprise a mixture of saturated hydrocarbons, olefinic hydrocarbons, aromatic hydrocarbons, and, optionally,
oxygenated hydrocarbons.

[0020] Typically, the olefinic hydrocarbon content of the gasoline is in the range of from 0 to 40 percent by volume
based on the gasoline (ASTM D1319); preferably, the olefinic hydrocarbon content of the gasoline is in the range of
from 0 to 30 percent by volume based on the gasoline, more preferably, the olefinic hydrocarbon content of the gasoline
is in the range of from 0 to 20 percent by volume based on the gasoline.

[0021] Typically, the aromatic hydrocarbon content of the gasoline is in the range of from 0 to 70 percent by volume
based on the gasoline (ASTM D1319), for instance the aromatic hydrocarbon content of the gasoline is in the range of
from 10 to 60 percent by volume based on the gasoline; preferably, the aromatic hydrocarbon content of the gasoline
is in the range of from 0 to 50 percent by volume based on the gasoline, for instance the aromatic hydrocarbon content
of the gasoline is in the range of from 10 to 50 percent by volume based on the gasoline.

[0022] The benzene content of the gasoline is at most 10 percent by volume, more preferably at most 5 percent by
volume, especially at most 1 percent by volume based on the gasoline.

[0023] The gasoline preferably has a low or ultra low sulphur content, for instance at most 1000 ppmw (parts per
million by weight), preferably no more than 500 ppmw, more preferably no more than 100, even more preferably no
more than 50 and most preferably no more than even 10 ppmw.

[0024] The gasoline also preferably has a low total lead content, such as at most 0.005 g/l, most preferably being lead
free - having no lead compounds added thereto (i.e. unleaded).

[0025] When the gasoline comprises oxygenated hydrocarbons, at least a portion of non-oxygenated hydrocarbons
will be substituted for oxygenated hydrocarbons. The oxygen content of the gasoline may be up to 35 percent by weight
(EN 1601) (e.g. ethanol per se) based on the gasoline. For example, the oxygen content of the gasoline may be up to
25 percent by weight, preferably up to 10 percent by weight. Conveniently, the oxygenate concentration will have a
minimum concentration selected from any one of 0, 0.2, 0.4, 0.6, 0.8, 1.0, and 1.2 percent by weight, and a maximum
concentration selected from any one of 5, 4.5, 4.0, 3.5, 3.0, and 2.7 percent by weight.

[0026] Examples of oxygenated hydrocarbons that may be incorporated into the gasoline include alcohols, ethers,
esters, ketones, aldehydes, carboxylic acids and their derivatives, and oxygen containing heterocyclic compounds.
Preferably, the oxygenated hydrocarbons that may be incorporated into the gasoline are selected from alcohols (such
as methanol, ethanol, propanol, isopropanol, butanol, tert-butanol and iso-butanol), ethers (preferably ethers containing
5 or more carbon atoms per molecule, e.g., methyl tert-butyl ether) and esters (preferably esters containing 5 or more
carbon atoms per molecule); a particularly preferred oxygenated hydrocarbon is ethanol.

[0027] When oxygenated hydrocarbons are present in the gasoline, the amount of oxygenated hydrocarbons in the
gasoline may vary over a wide range. For example, gasolines comprising a major proportion of oxygenated hydrocarbons
are currently commercially available in countries such as Brazil and U.S.A, e.g. ethanol per se and E85, as well as
gasolines comprising a minor proportion of oxygenated hydrocarbons, e.g. E10 and E5. Therefore, the gasoline may
contain up to 100 percent by volume oxygenated hydrocarbons. Preferably, the amount of oxygenated hydrocarbons
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present in the gasoline is selected from one of the following amounts: up to 85 percent by volume; up to 65 percent by
volume; up to 30 percent by volume; up to 20 percent by volume; up to 15 percent by volume; and, up to 10 percent by
volume, depending upon the desired final formulation of the gasoline. Conveniently, the gasoline may contain at least
0.5, 1.0 or 2.0 percent by volume oxygenated hydrocarbons.

[0028] Examples of suitable gasolines include gasolines which have an olefinic hydrocarbon content of from 0 to 20
percent by volume (ASTM D1319), an oxygen content of from 0 to 5 percent by weight (EN 1601), an aromatic hydrocarbon
content of from 0 to 50 percent by volume (ASTM D1319) and a benzene content of at most 1 percent by volume.
[0029] Whilst not critical to the present invention, the base gasoline or the gasoline composition of the present invention
may conveniently additionally include one or more fuel additive. The concentration and nature of the fuel additive(s) that
may be included in the base gasoline or the gasoline composition of the present invention is not critical. Non-limiting
examples of suitable types of fuel additives that can be included in the base gasoline or the gasoline composition of the
present invention include anti-oxidants, corrosion inhibitors, detergents, dehazers, antiknock additives, metal deactiva-
tors, valve-seat recession protectant compounds, dyes, friction modifiers, carrier fluids, diluents and markers. Examples
of suitable such additives are described generally in US Patent No. 5,855,629.

[0030] Conveniently, the fuel additives can be blended with one or more diluents or carrier fluids, to form an additive
concentrate, the additive concentrate can then be admixed with the base gasoline or the gasoline composition of the
present invention.

[0031] The (active matter) concentration of any additives present in the base gasoline or the gasoline composition of
the present invention is preferably up to 1 percent by weight, more preferably in the range from 5 to 1000 ppmw,
advantageously in the range of from 75 to 300 ppmw, such as from 95 to 150 ppmw.

[0032] The terpene compositions used in the gasoline compositions of the present invention are terpene compositions
which comprise plnene(s). The amount of pinene(s) in the terpene compositions used in the gasoline compositions of
the present invention is at least 60 %wt., preferably at least 70 %wt., more preferably at least 75 %wt, even more
preferably at least 80 %wt.. Conveniently, the amount of pinene(s) in the terpene compositions used in the gasoline
compositions of the present invention may be at least 85 %wt., more conveniently at least 90 %wt..

[0033] In one embodiment of the present invention, the terpene composition used in the gasoline compositions of the
present invention comprises at least 60 %wt. alpha-pinene, preferably at least 70 %wt. alpha-pinene, more preferably
atleast 75 %wt, more preferably at least 80 %wt.. Conveniently, the amount of alpha-pinenes in the terpene compositions
used in the gasoline compositions of the present invention may be at least 85 %wt., more conveniently at least 90 %wt..
[0034] Typically, the terpene composition used in the gasoline compositions of the present invention comprises at
least 3 %wt. beta-pinene, more typically at least 4 %wt. beta-pinene or even 5 %wt. beta-pinene.

[0035] In one embodiment of the present invention, the terpene composition used in the gasoline compositions of the
present invention may additionally comprise at least 0.5 %wt. limonene, more typically at least 1 %wt. limonene.
[0036] In another embodiment of the present invention, the terpene composition used in the gasoline compositions
of the present invention may additionally comprise at least 0.5 %wt. 3-carene, more typically at least 1 %wt. 3-carene.
[0037] By the term "metal pick-up" itis meant the tendency for the fuel to pick up, or leach, metals during transportation
and storage in the supply and distribution system, and also in the fuel system of the engine which it is fuelling.

[0038] High levels of metal pick-up are undesirable in gasoline compositions as it is believed that certain metals, such
as copper, iron and zinc, may contribute to certain types of engine fouling, such as injector nozzle fouling, and certain
metals, such as lead, may lead to the emission of harmful substances from the engine.

[0039] It has been noted that when terpene compositions are blended with gasoline, the metal pick-up propensity of
the gasoline composition may significantly increase. Surprisingly, it has been found that by reducing the acidity of the
terpene composition used in a gasoline composition, the propensity of gasoline compositions containing the terpene
composition to pick-up certain metals may be reduced.

[0040] Therefore, the acidity of the terpene composition used in the gasoline composition of the present invention, as
measured in accordance with ASTM D1613-2, is at most 0.05 mgKOH/g, preferably at most 0.025 mgKOH/g. More
preferably, the acidity of the terpene composition used in the gasoline composition of the present invention is at most
0.02 mgKOH/g, even more preferably at most 0.015 mgKOH/g, and most preferably at most 0.01 mgKOH/g.

[0041] The acidity of the terpene composition can be reduced by any method known in the art, for example by passing
the terpene composition over an absorbent such as alumina.

[0042] Therefore, the present invention also provides a method for reducing the metal pick-up propensity of a terpene-
containing gasoline composition, said method comprising using a terpene composition which comprises at least 60 %wt.
pinenes and has an acidity of at most 0.05 mgKOH/g as the terpene component of the gasoline composition in an amount
in the range of from 0.1 to 40 %vol. based on total gasoline composition.

[0043] By the term "reducing the metal pick-up propensity of a terpene-containing gasoline composition", it is meant
that the propensity of the terpene-containing gasoline composition to pick-up at least one metal is reduced.

[0044] Surprising, it has also been observed that when a terpene composition as described above is used, the pro-
pensity of the base gasoline to cause corrosion of steel can be reduced.
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[0045] Therefore, the present invention also provides the use of a terpene composition comprising at least 60 %wt.
pinenes and having an acidity of at most 0.05 mgKOH/g, as a corrosion inhibitor in a gasoline composition, when present
in an amount in the range of from 0.1 to 40 %vol. based on total gasoline composition.

[0046] Advantageously, the terpene composition may be conveniently derived from a renewable biological source.
Therefore, the gasoline compositions of the present invention may conveniently have an increased bio-fuel content.
[0047] The terpene composition is present in a concentration of at most 40 %vol., based on the total volume of the
gasoline composition. The terpene composition admixed with the gasoline base fuel in the present invention is present
in various concentration ranges having a lower limit of from 0.1 %vol., preferably from 0.5 %vol., more preferably from
1 %vol., and conveniently from 2 %vol., and an upper limit of at most 40 %vol., preferably 35 %vol., more preferably 30
%vol., even more preferably 25 %vol., and conveniently 20 %vol., based on the total volume of the gasoline composition
(e.g. 0.1 -40 %vol., 0.1 - 35 %vol., 0.1 - 30 %vol., 0.1 - 25 %vol., 0.1 - 20 %vol., 0.5 - 40 %vol., 0.5 - 35 %vol., 0.5 - 30
%vol., 0.5 - 25 %vol., 0.5 - 20 %vol., 1 - 40 %vol., 1 - 35 %vol., 1 - 30 %vol., 1 -25 %vol., 1- 20 %vol., 2 - 40 %vol., 2
- 35 %vol., 2 - 30 %vol., 2 - 25 %vol. and 2 - 20 %vol.).

[0048] The terpene composition suitably is present in an amount in the range of from 2 to 10 %vol., most suitably 3
to 6 %vol., in the final gasoline composition.

[0049] The terpene composition very suitably is present in an amount that provides in the range of from 1 to 10 %vol.,
preferably from 3 to 6 %vol., and especially from 4 to 5 %vol., of pinene, and especially of a-pinene, in the final gasoline
composition.

[0050] The present invention further provides a process of preparing a gasoline composition, comprising admixing
with a gasoline base fuel as described above, a terpene composition as described above. The amount of the terpene
composition admixed with the gasoline base fuel in the process of preparing a gasoline composition of the present
invention is in accordance with the amounts described above.

[0051] The presentinvention further provides a method of operating a spark-ignition internal combustion engine, which
method involves introducing into a combustion chamber of the engine a gasoline composition according to the present
invention.

[0052] The present invention will be further understood from the following examples, which illustrate the effects of
terpene compositions on the metal pick-up propensity of gasoline compositions and on the propensity of gasoline com-
positions to cause corrosion of steel.

Examples

Example 1

Reduction of Acidity of a Pinene Composition

[0053] A sample of gum turpentine having the composition described in Table 1 below was passed through a bed of
alumina.

Table 1. Properties of the gum turpentine sample.

Main mono-terpenes o-pinene (78%wt), 9%wt beta-pinene, 3%wt limonene
Sulphur (ASTM D2622) | <5ppm
Densityat15°C (IP 365) | 0.8637 kg/L
Acidity (ASTMD1613-2) | 0.19 mg KOH/g

[0054] The treated sample of gum turpentine was analysed and shown to have an acidity of less than 0.01 mgKOH/g.

Examples 2-22 and Comparative Examples A-U

[0055] In the following examples, gasoline compositions containing 5 %v/v of a pinene composition were used. The
details of the five different pinene compositions (P1 - P5) used to prepare the gasoline compositions used in the following
examples are provided in Table 2 below. Pinene compositions P1 to P4 are gum turpentine samples and pinene com-
position P5 is a crude sulphate turpentine sample.

[0056] Three different base gasolines were used to prepare the gasoline compositions used in the following examples.
Base gasolines "Base 1" and "Base 2" were non-ethanol containing gasoline compositions. Base gasoline "E10" was
an E10 base gasoline (gasoline containing 10 %v/v ethanol) based on base gasoline "Base 1".
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[0057] The details of base gasoline compositions "Base 1" and "Base 2" are provided in Table 3 below.
Table 2. Properties of pinene composition
Property Method P1 P2 P3 P4 P5
Alpha- N/A 95% 95% 95% 90% 95%
pinene
content
(%wt.)
Appearance | ASTM Clear & Bright | Clear &Bright | Clear & Bright | Clear & Bright | Clear & Bright
D4176
Colour ASTM <0.5 Water <0.5 Water <0.5 Water <0.5 Water Water White
D1500 White White White White
Density IP365 862.6 862.7 862.8 863.5 862.8
(15°C)
(kg/m3)
Water ASTM 0.01 <0.01 0.01 0.01 <0.01
(%m/m) D1364
Sulphur ASTM <5 <5 <5 <5
(mg/kg) D2622
Peroxides SMS 359 1.04 3.96 79.4 127 162
(mglkg)
Chlorine UK 3366 0.1 0.8 0.5 0.7 0.2
(mglkg)
Acidity ASTM 0.1189 0.0724 <0.001 <0.001 0.01
(mgKOH/qg) D1613-2
Metals TMS 573/06 | No metals present at levels above detection limits
Table 3. Gasoline base fuels.
Parameter Base 1 | Base 2
RON (ASTM D2699) 96.1 97.3
MON (ASTM D2700) 85.2 86.0
Density at 15 °C (IP365) (kg/m3) | 746.4 746.5
IBP (IP123) (°C) 30.6 31.8
10 % rec. (IP123) (°C) 51.8 52.9
20 % rec. (IP123) (°C) 63.4 63.5
30 % rec. (IP123) (°C) 75.4 74.9
40 % rec. (IP123) (°C) 874 88.0
50 % rec. (IP123) (°C) 98.5 101.3
60 % rec. (IP123) (°C) 108.7 112.7
70 % rec. (IP123) (°C) 119.1 123.8
80 % rec. (IP123) (°C) 134.0 138.0
90 % rec. (IP123) (°C) 153.5 155.0
95 % rec. (IP123) (°C) 168.6 167.9
FBP (IP123) (°C) 196.0 195.2
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(continued)

Parameter Base 1 | Base 2
RVP *(1P394) (kPa) 60.2 67.9
Olefins (inc. dienes) (%vol.) 13.1 14.8
Aromatics (%vol.) 31.8 36.5
Metal Pick-up
[0058] To assess the impact of the pinene samples on the propensity of gasoline to pick up metals (zinc, lead and

copper) the following test procedure was performed. 250 ml of the gasoline composition to be tested was placed in
HDPE bottles with screw top lids, to prevent evaporation of the liquid. A 20 ml sample of the gasoline composition was
collected immediately before the immersion of the metal coupons and analysed. Freshly polished/cleaned metal coupons
are placed in the beakers, such that the coupons remain immersed at all times during the tests but do not lie flat on the
bottom of the beaker, and the samples left undisturbed. Further 20 ml samples of fuel or blend are collected from each
beaker at pre-selected time intervals during the test and analysed, with the contents of the beaker being stirred prior to

sampling.

[0059] The metal test coupons used in the test were 7 cm x 2.5 cm coupons of brass, galvanized steel, and terne plate.
[0060] The tested gasoline samples were analysed using ICP-AES for lead, zinc, and copper.

[0061] For the performance of the metal pick-up test, gasoline samples were prepared using base gasolines "Base

1" and "E10" and pinene compositions P1 to P5. The concentration of the pinene compositions, when included in the
gasoline composition, was 5 %v/v. All of the gasoline compositions used in the metal pick-up tests additionally contained
a proprietary gasoline performance additive package at a concentration of 1780 mg/kg.

[0062] The results of the metal pick-up tests are provided in Tables 5 to 10 below.
Table 5. Zinc pick-up for non-ethanol containing gasoline compositions.
Example Gasoline Metal pick-p (ppbw)
After 0 days | After 7 days
A* Base 1 10 79
B* Base 1 + P1 0 520
c* Base 1 + P2 0 260
2 Base 1 + P3 0 120
3 Base 1 + P4 0 180
4 Base 1 + P5 0 160
* - Comparative Example

Table 6. Copper pick-up for non-ethanol containing gasoline compositions.

Metal pick-up (ppbw)
Example Gasoline
After 0 days After 7 days
D* Base 1 15 760
E* Base 1 + P1 0 1500
F* Base 1 + P2 0 1400
5 Base 1 + P3 0 600
6 Base 1 + P4 0 1100
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(continued)

Example

Gasoline

Metal pick-up (ppbw)

After 0 days

After 7 days

7

Base 1 + P5

0

1200

* - Comparative Example

Table 7. Lead pick-up for non-ethanol containing gasoline compositions.

Metal pick-up (ppbw)
Example Gasoline
After 0 days | After 7 days
G* Base 1 10 3500
H* Base 1 + P1 0 2000
I Base 1 + P2 0 2800
8 Base 1 + P3 600 1400
9 Base 1 + P4 800 800
10 Base 1+ P5 0 800

* - Comparative Example

Table 8. Zinc pick-up for E10 gasoline compositions.

Example | Gasoline Metal pick-up (ppbw)
After 0 days | After 7 days | After 28 days

J E10 11 33.5 68.5
K* E10+P1 | 0 180 220
L E10+P2 | 0 200 260
11 E10+P3 | 0 160 200
12 E10+P4 | 0 80 100
13 E10+P5 | 0 160 190

*

- Comparative Example

Table 9. Copper pick-up for E10 gasoline compositions.

Example | Gasoline Metal pick-up (ppbw)
AfterOdays | After 7 days | After 28 days
M* E10 10 2460 2195
N* E10+P1 |0 1700 6400
o* E10+P2 |0 1300 4600
14 E10+P3 |0 1600 3400
15 E10+P4 |0 1100 1500
16 E10+P5 |0 2000 2900

* - Comparative Example
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Table 10. Lead pick-up for E10 gasoline compositions.

Example | Gasoline Metal pick-up (ppbw)
After 0 days | After 7 days | After 28 days
pP* E10 10 2320 9500
Q* E10+P1 | 1200 10000 16200
R* E10+ P2 | 1000 5200 8800
17 E10+P3 | 1000 1600 2000
18 E10+ P4 | 1000 1800 4400
19 E10+P5 | O 2600 13000
* - Comparative Example

[0063] As can clearly be seen from the results above, the overall propensity of the gasoline compositions to pick-up
metals can be significantly lower for gasoline compositions containing a low acidity terpene composition (Examples 2
to 19) compared to gasoline compositions containing a higher acidity terpene composition (comparative Examples A to
R), i.e. the propensity for the gasoline to pick up at least one of the three metals measured is reduced for the gasoline
compositions of the present invention by comparison to the gasoline compositions containing a higher acidity terpene
composition.

Steel Corrosion

[0064] Theimpact of 5% by volume of each of the different pinene samples on the inherent tendency for base gasoline
to cause steel corrosion is summarised in Table 11 below. The tendency for the gasoline composition to cause steel
corrosion was measured according to a modified version of the ASTM D665 test, wherein 300 ml of the gasoline com-
position to be tested was stirred with 30 ml of distilled water at ambient temperature, with a steel test rod completely
immersed therein. The steel test rod was a round steel test rod fitted to a plastic holder, said rod being 12.7 mm in
diameter and approximately 68 mm in length exclusive of the threaded portion which screws into the plastic holder and
tapered at one end and made of steel conforming to Grade 10180 of Specification A 108 orto BS 970 Part 1: 1983-070M20.
The test duration was 5 hours. The test rod is then observed for signs of rusting and degree of rusting. A rating of 0
denotes no rust formation, whilst 1 denotes 6 spots of rust or less, a rating of 2 denotes more than 6 spots of rust but
total coverage is less than 5% of the test specimen and a rating of 3 is for rusting in excess of 5%.

[0065] For the performance of the steel corrosion test, gasoline samples were prepared using base gasoline "Base
2" and pinene compositions P1 to P5. The concentration of the pinene compositions, when included in the gasoline
composition, was 5 %v/v.

Table 11. Steel Corrosion.

Example | Gasoline Steel Corrosion Rating
S* Base 2 3

T Base 2 +P1 | 3 (lacquer)

u* Base2 +P2 | 3 (lacquer)

20 Base2+P3 | 0

21 Base2+P4 | 0

22 Base2+P5 | 1

* - Comparative Example

[0066] Ascanbe seen from the resultsin Table 11 above, the gasoline compositions according to the presentinvention
exhibit lower levels of steel corrosion compared to the base gasoline composition and the gasoline compositions con-
taining higher acidity terpene compositions.
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Claims

1.

10.

1.

12,

13.

14.

15.

A gasoline composition comprising:
(a) a gasoline base fuel; and
(b) a terpene composition in an amount in the range of from 0.1 to 40 %vol. based on total gasoline composition,

said terpene composition comprising at least 60 %wt. pinenes and having an acidity of at most 0.05 mgKOH/g.

A gasoline composition as claimed in claim 1, wherein the amount of terpene composition in the overall gasoline
composition is in the range of from 0.5 to 30 %vol.

A gasoline composition as claimed in claim 2, wherein the amount of terpene composition is in the range of from 2
to 10 %vol.

A gasoline composition according to any one of claims 1 to 3, wherein the terpene composition comprises at least
70 %wt. pinenes.

A gasoline composition according to claim 4, wherein the terpene composition comprises at least 75 %wt. pinenes.
A gasoline composition according to claim 5, wherein the terpene composition comprises at least 80 %wt. pinenes.

A gasoline composition according to any one of claims 1 to 6, wherein the terpene composition comprises at least
60 %wt. alpha-pinene.

A gasoline composition according to claim 7, wherein the terpene composition comprises at least 70 %wt. alpha-
pinene.

A gasoline composition according to claim 8, wherein the terpene composition comprises at least 75 %wt. alpha-
pinene.

A gasoline composition according to claim 9, wherein the terpene composition comprises at least 80 %wt. alpha-
pinene.

A gasoline composition according to any one of claims 1 to 10, wherein the acidity of the terpene composition is at
most 0.025 mgKOH/g.

A gasoline composition according to claim 11, wherein the acidity of the terpene compositionis at most 0.02 mgKOH/g.

A process for preparing a gasoline composition, which comprises admixing with a gasoline base fuel, a terpene
composition comprising at least 60 %wt. pinenes and having an acidity of at most 0.05 mgKOH/g, in an amount in
the range of from 0.1 to 40 %vol. based on total gasoline composition.

Use of a terpene composition comprising at least 60 %wt. pinenes and having an acidity of at most 0.05 mgKOH/g,
as a corrosion inhibitor in a gasoline composition, when present in an amount in the range of from 0.1 to 40 %vol.
based on total gasoline composition.

A method for reducing the metal pick-up propensity of terpene containing gasoline composition, said method com-

prising using a terpene composition which comprises at least 60 %wt. pinenes and has an acidity of at most 0.05
mgKOH/g as the terpene component of the gasoline composition, in an amount in the range of from 0.1 to 40 %vol..

10
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