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‘test unit reaches a bal ance, the maxi num pressure of the vapor on the
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"<70 '50vol % evaporating tenperature (C) <120 90vol% evaporating tenperature
(G <190 Final boiling point (C) <205 Residue anount (vol% <2 Vapor
pressure (from Novermber 1 to April 30) (kPa) <88 Vapor pressure (from May
1 to Cctober 31) (kPa) <72 Induction period (mn) >480 Water-soluble acid
or alkali not detected Mechanical inpurities and water not detected
Aromati c hydy sgaleRasRti@iémperalld <40 A efin content (vol %9 <30 Oxygen
cont ent (vvt(@ ,<2.7 Iron content 5&%/ L), <0.01 Existent gum (ng/100nL) <5
Doct or t est>0VPHa€vapaisag teaineraire exfleess thsravemecyarsrapility ef e kysoling, whidhhas a
cont ent “{Q¢ g§laticywish shevimp dpoTising trnensratyrgtafier staing upem gawoling emgismend thel %)
<1.0 promptness of acceleration. The lower the 50vol% evaporating temperature of a gasoline is, the
5  larger the evaporation capacity will be at normal temperature, thereby shortening the time for
rising temperature of a gasoline engine, and making the acceleration of the engine sensitive and
make its running gentle. If 50vol% evaporating temperature is too high, when the engine needs
to be geared to high speed from low speed and fuel supply increases sharply, most of the
gasoline cannot be gasified, resulting in incomplete combustion and even sudden flameout.
10 Chinese standard for the quality of automotive gasoline requires 50vol% evaporating
temperature shall not be higher than 120°C.

(3) 90vol% evaporating temperature and final boiling point

90vol% evaporating temperature and final boiling point reflects the amount of heavy

fraction in a gasoline. If the temperature is too high, it means the gasoline contains too much

15 heavy fraction and it is difficult to ensure complete evaporation and complete combustion of the
gasoline under the use conditions. This will lead to increase of carbon deposit in the cylinder

and rise of specific fuel consumption. Moreover, the heavy gasoline fraction incompletely
evaporated will also flow into the crankcase and dilute the lubricating oil, thereby increasing
abrasion.  Chinese standard for the quality of automotive gasoline requires 90vol% evaporating

20  temperature shall not be higher than 190°C and final boiling point shall not be higher than 205°C.

Sec-butyl acetate has a boiling point of 112.3°C and has certain volatility. When added to
a gasoline, the 10vol% and 50vol% evaporating temperature of the gasoline will rise slightly,
while 90vol% evaporating temperature will decrease slightly. There is no negative impact on
the vaporability of the gasoline composition.

25 4. Residue amount

The residue amount of a gasoline is also an important factor directly reflecting the quality of
the gasoline, which reflects the content of the heavy components of the gasoline most difficult to
vapor and the content of the oxidized gelatinous material generated in the process of storage.
High residue amount will result in increment of carbon deposit in the combustor and valve

30 assembly and serious gumming in the air intake system and the carburetor throat, thereby
affecting the normal operation of the engine. China-III Emission Standard specifies the residue
amount shall not be greater than 2%. Sec-butyl acetate basically has no residue amount,
thereby having no negative impact on the residue amount of the gasoline composition.

5. Saturated vapor pressure

35 Under the specified conditions, when the gas phase and liquid phase of an oil product in a
test unit reaches a balance, the maximum pressure of the vapor on the liquid surface is called
saturated vapor pressure. Saturated vapor pressure is used to assess the evaporation intensity of
a gasoline, which is an index measuring whether the gasoline can easily generate air lock in the
fuel supply system of a gasoline engine, and meanwhile may also measure the loss tendency of

40 the gasoline during storage and transport. The higher the saturated vapor pressure of a gasoline
is, the higher the vaporability will be and the more easily the engine can be started up, but the
greater the tendency of air lock is, the larger the evaporation loss will be. Therefore, the
requirements on the saturated vapor pressure of gasoline are dependent on the atmospheric
pressure and ambient temperature. China-III Emission Standard specifies gasoline vapor

45  pressure shall not be greater than 88kPa from November 1 to April 30 of next year and not
greater than 72kPa from May 1 to October 31.

When sec-butyl acetate is added into a gasoline, the saturated vapor pressure of the gasoline

6



‘Manganese content (g/L) <0.016 The present invention further provides
a preparation nethod of the gasoline conposition, which conprises a step of
addi ng sec-butyl acetate into raw nmaterial gasoline, based on the total 5
anount of the gasoline conposition, the sec-butyl acetate is added in an
anount maki ng cotent of the sec-butyl acetate in the gasoline conposition
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"The 'raw gasol ine and sec-butyl acetate used is sane as those in Exanple I.
35.8 parts by weight of sec-butyl acetate are added into 64.2 parts by

wei ght of raw gasoline and m xed well, so as to obtain a gasoline
conposition. In the obtained gasoline conposition, the content of sec-butyl
acetate is 35w % The technical i ndi ces of the obtained gasoline
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The limitation to oxygen content in automotive gasoline is mainly from the consideration of
calorific value. With the increasing of oxygen content in a gasoline, the effective combustible
components in the gasoline will decrease, thus reducing calorific value and impairing the power
of the engine. In addition, if the oxygen content in gasoline is too high, the carbon deposit in
the cylinder will decrease, which makes the exhaust valve of the cylinder lose the protection of
10  carbon deposit, leading to more seriouse abrasion. In the prevailing automotive gasoline
standard, the oxygen content in gasoline shall be lower than 2.7wt%. Although the oxygen
content of sec-butyl acetate is 27.6wt%, the gasoline containing sec-butyl acetate may meet the
requirement of automotive gasoline standard by controlling the additive amount of sec-butyl
acetate in gasoline.

15 12. Iron content

No iron devices are used during the production of sec-butyl acetate, so sec-butyl acetate
product contains no iron.

13. Existent gum

Existent gum is typically used to indicate the tendency of deposit formation of gasoline in

20 the intake pipeline and intake valve, which is the gasoline evaporation residue insoluble in

n-heptane determined under the specified conditions. It may be determined in accordance with

GB/T8019. The summary of the method is as follows. A known amount of fuel is evaporated

under the condition of controlled temperature and controlled air. The residues before extracted

by n-heptane and after extracted by n-heptane are weighed respectively. The obtained results

25 are reported by mg/100mL. In this way, the existent gum of the gasoline is determined.

China-III Emission Standard specifies the existent gum of a gasoline shall not be greater than

5mg/100mL at the time of leaving the factory. The existent gum of sec-butyl acetate is only
0.5-1.2mg/100mL, so it conforms to the requirement of China-III Emission Standard.

14. Doctor test

30 Doctor test refers to a test in which sodium plumbite reacts with light oil products under the
existence of sublimed sulfur to check mercaptan or hydrogen sulfide in oil, which may be
determined by the method specified in SH/T0174. The methodological principle of the doctor
test is as follows. 10mL of a test sample and 5mL of a sodium plumbite solution are put into a
50mL measuring cylinder with ground stopper and shaken violently. If the test sample contains

35 hydrogen sulfide, black lead sulfide will be produed. If there is no the above reaction, then a
little amount of pure and dry sublimed sulfur powder is added and the mixture is shaken again.
If the test sample contains mercaptan, the color of the oil layer and sulfur membrane will be
changed after a series of reactions. Sec-butyl acetate has passed the doctor test.

15. Copper strip corrosion (50°C, 3h)

40 Under specified conditions, the copper corrosion tendency of the oil product is tested and
whether gasoline contains free sulfur and activated sulfide is checked. It is determined by the
method specified in GB/T5096. The summary of the method is as follows. A polished copper
strip is immersed into a certain amount of a test sample and heated to the designated temperature
according to the product standard, and is kept for a specific time at the temperature. When the

45  test cycle ends, the copper strip is taken out and is compared with the standard color palettes of
corrosion to determine corrosion level after washed. There are four levels of standard color
palettes: level 1 means slight color change; level 2 means moderate color change; level 3 means

8
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serious color change; and level 4 means corrosion. The copper strip corrosion (50°C, 3h) of a
gasoline specified in China-III Emission Standard shall not be greater than level 1. The copper
strip corrosion of sec-butyl acetate is 1a, so it conforms to the requirement of China-III Emission
Standard.

5 16. Sulfur content

‘ Sulfur content refers to the content of sulfur and its derivatives in a gasoline (such as:
hydrogen sulfide, mercaptan and bisulfide), which is expressed by mass percentage. When the
sulfur and its deratives in a gasoline meet water or vapor, sulfurous acid and sulfuric acid will be
produced. Under the condition of gasoline combustion, this tendency is even stronger.

10 Sulfurous acid and sulfuric acid are highly corrosive to metals. In addition, sulfur can also
reduce the octane number of gasoline and the perceptibility of gasoline to lead tetraethyl (i.e.:
weaken the increment amplitude of octane number of gasoline by the addition of lead tetraethyl).
Therefore, China-III Emission Standard specifies sulfur content shall not be greater than 150ppm.
Sulfur content may be determined by the method specified in GB/T380.

15 The sulfur content of sec-butyl acetate is very low. When the sulfur content is below
3ppm, it is very suitable to produce clean gasoline fuel containing little or no sulfur.

17. Methanol content

No methanol is produced during the production of sec-butyl acetate and the raw materials
contain no methanol, either. ~ So, the content of methanol in sec-butyl acetate product is 0.

20 18. Benzene content

Benzene is a highly hazardous chemical product. The automotive gasoline standard
specifies the content of benzene shall not be greater than 1.0vol%. Benzene content may be
determined by the method specified in SH/T0693. When there is objection to the determination
of benzene content, the result determined by the method specified in SH/T0713 shall prevail.

25 According to the determination result, sec-butyl acetate product contains no benzene.

19. Manganese content

Manganese content refers to the total content of manganese existing in form of
methylcyclopentadienyl manganese tricarbonyl (MMT) in gasoline. No other types of
manganese-containing additives shall be added. China-IIl Emission Standard specifies

30 manganese content shall not be greater than 0.016g/L, which is determined by the method
specified in SH/T0711. Beijing Gasoline Emission Standard C specifies manganese content
shall not be greater than 0.006g/L. According to the determination result, sec-butyl acetate
product contains no manganese.

The foregoing analysis results indicate sec-butyl acetate has superior performance indices
35  andis a good gasoline additive. '

The gasoline composition according to the present application, based on the total amount of
the gasoline composition, the sec-butyl acetate may have a content of 1-30wt%. When the
content of sec-butyl acetate in the gasoline composition is lower than Iwt%, it is difficult to
achieve a desirable effect of raising octane number and anti-knock index of a gasoline. When

40 the content of sec-butyl acetate in the gasoline composition is higher than 30wt%, the gasoline
composition will become more corrosive to the rubber washers in the fuel filling pipes and fuel
guns of gasoline stations and the rubber oil conduits of gasoline engines. From the perspective
of further lowering the corrosion to the rubber products contacting the gasoline composition and
controlling the oxygen content of the gasoline composition, based on the total amount of the

45 gasoline composition, the sec-butyl acetate preferably has a content of 2-10wt%.

The raw gasoline in the gasoline composition according to the present invention may be

9
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various kinds of raw gasoline popular in the art, without particular limitation. Specifically, the
raw gasoline may be commercial finished gasoline containing various kinds of additives, such as
gasoline No. 90, gasoline No. 93 or gasoline No. 97; or the gasoline fraction from an oil refinery
or a chemical plant, such as catalytically cracked gasoline, alkylated gasoline, reformed gasoline,

5 reformed raffinate oil, hydrotreated coker gasoline, straight run gasoline or light hydrocarbon CS5.
The light hydrocarbon C5 refers to various kinds of hydrocarbons containing five carbon atoms
as well as their mixtures.

The raw gasoline in the gasoline composition according to the present invention may also

contain one or more selected from the group consisting of ether-based compounds, alcohol-based

10 compounds and aromatic hydrocarbons. Based on the total amount of the gasoline composition,

total amount of the ether-based compounds, the alcohol-based compounds and the aromatic
hydrocarbons is 0.02-33wt%.

The aromatic hydrocarbons may be various kinds of aromatic hydrocarbons popular in the

art, without particular limitation. Preferably, the aromatic hydrocarbons are one or more

15 selected from the group consisting of benzene, toluene, ethylbenzene, xylene (including o-xylene,

m-xylene and p-xylene), trimethylbenzene (including all the isomers of trimethylbenzene) and

C10 aromatic hydrocarbons. The CI10 aromatic hydrocarbons refer to the aromatic

hydrocarbons with 10 carbon atoms as well as their mixture. Based on the total amount of the

gasoline composition, the aromatic hydrocarbons preferably have a content of 0.02-33wt%.

20 From the perspective of environmental protection, based on the total amount of the gasoline
composition, the benzene preferably has a content of 0.01-0.88wt%.

The ether-based ompounds may be various kinds of ethers well known to those skilled in
the art. Preferably, the ether-based compounds are one or more selected from the group
consisting of methyl zerr-butyl ether, ethyl tert-butyl ether, tert-amyl methy] ether and dibutyl

25 ether. Preferably, based on the total amount of the gasoline composition, the ether-based
compounds have a content of 0.1-15wt%.

The alcohol-based compounds may be various kinds of alcohol compounds popular in the
art.  Preferably, the alcohol-based compounds are one or more selected from the group
consisting of methanol, ethanol, n-butanol, sec-butanol and tert-butanol. Based on the total

30 amount of the gasoline composition, the alcohol-based compounds preferably have a content of
0.02-10wt%.

The performance indices of the gasoline composition according to the present invention
conform to national automotive gasoline standard III (GB17930-2006 (IIT) (Table 2). The
gasoline composition not only has a high octane number but also is pollution free and

35  environmental friendly.
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The present invention further provides a preparation method of the gasoline composition,
which comprises a step of adding sec-butyl acetate into raw material gasoline, based on the total
5 amount of the gasoline composition, the sec-butyl acetate is added in an amount making cotent

of the sec-butyl acetate in the gasoline composition in a range of 1-30wt% and making content of
the raw gasoline in a range of 70-99wt%.

The present invention has no particular limitation to the method for adding sec-butyl acetate

into raw material gasoline. It may be any one of the methods well known to those skilled in the

10 art as long as it may ensure the raw gasoline and sec-butyl acetate are mixed evenly and the
content of sec-butyl acetate is within the specified range. For example, a predetermined
amount of sec-butyl acetate may be added into raw gasoline in a mixer under stirring; or

sec-butyl acetate and raw gasoline may be simultaneously added to a mixer and stirred them
evenly.

15 According to the preparation method of the gasoline composition of the present invention,
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The preparation method of the gasoline composition according to the present invention may

further comprise a step of adding one or more selected from the group consisting of ether-based
compounds, alcohol-based compounds and aromatic hydrocarbons into raw material gasoline.
Based on the total amount of the gasoline composition, total amount of the ether-based
compounds, the alcohol-based compounds and the aromatic hydrocarbons in the gasoline
composition is 0.02-33wt%.

The present invention has no particular limitation to the addition sequence of sec-butyl
acetate, ether-based compounds, alcohol-based compounds and aromatic hydrocarbons. The
step of adding one or more selected from the group consisting of ether-based compounds,
alcohol-based compounds and aromatic hydrocarbons into raw gasoline and the step of adding
sec-butyl acetate into raw gasoline can realize the objective of the present invention when
various sequences are used.

The present invention has no particular limitation to the additive amount of the ether-based
compounds, alcohol-based compounds and aromatic hydrocarbons, and the additive amount may
be a conventional amount in the art as long as the total amount of ether-based compounds,
alcohol-based compounds and aromatic hydrocarbons in the gasoline composition is 0.02-33wt%
based on the total amount of the gasoline composition. Anyway, from the perspectives of
environmental protection and cost reduction, the ether-based compounds are added in an amount
making total content of the ether-based compounds in the gasoline composition in a range of
0.1-15wt%, the alcohol-based compounds are added in an amount making total content of the
alcohol-based compounds in the gasoline composition in a range of 0.02-10wt%, and the
aromatic hydrocarbons are added in an amount making total content of the aromatic
hydrocarbons in the gasoline composition in a range of 0.02-33wt%. From the perspective of
environmental protection, based on the total amount of the gasoline composition, the benzene in
the aromatic hydrocarbons are added in an amount making total content of the benzene in the
gasoline composition in a range of 0.01-0.88wt%.

The types of the ether-based compounds, alcohol-based compounds and aromatic
hydrocarbons added to the gasoline composition have been described hereinbefore, so it is
omitted herein.

Below the present invention will be described in more details in connection with examples.

In the following embodiments, tests are done by the method specified in Chinese national
standard GB17930-2006 (I1I).
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"146.2 150.9 149.2 Final boiling point (C) 191.0 - - 185.4 180.2 186.0 183.2
Resi dueamount (vol% 1.5 - 1.5 1.5 1.5 1.5 1.5 Full efflux (vol% 97.5 -
97.5 97.5 97.5 97.5 97.5 Aromati c hydrocarbon (vol% 26.5 0 0 24.4 24.4
24.4 24.4 Oefm(vol% 31.9 1.2 0.5 29.4 29.4 29.3 29.3 Doctor test pass
pass pass pass pass pass pass Total sulfur (wt% 0.016 0 0.013 0.015 0.016

0. 015 Example 1

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

Sec-butyl acetate used in this example is purchased from Hunan Zhongchuang Chemical
5  Co., Ltd and has a purity of 97.8wt%, the physical and chemical parameters of which are listed
in Table 3.

2 parts by weight of sec-butyl acetate are added into 98 parts by weight of raw gasoline
(hydrogenated gasoline from catalytic cracking provided by Sinopec Changling Branch) and
mixed evenly, so as to obtain a gasoline composition of the present invention. In the obtained

10 gasoline composition, the content of sec-butyl acetate is 2wt%. The technical indices of the
obtained gasoline composition containing sec-butyl acetate are listed in Table 3.

Example 2

This example is intended to describe the gasoline composition and its preparation method
15 provided by the present invention.

The raw gasoline and sec-buty] acetate used in this example is same as those in Example 1.

5.1 parts by weight of sec-butyl acetate are added into 94.9 parts by weight of raw gasoline
and mixed evenly, so as to obtain a gasoline composition of the present invention. In the
obtained gasoline composition, the content of sec-butyl acetate is Swt%. The technical indices

20  of the obtained gasoline composition containing sec-butyl acetate are listed in Table 3.

Example 3

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

25 The raw gasoline and sec-butyl acetate used in this example is same as those in Example 1.

10 parts by weight of sec-butyl acetate are added into 90 parts by weight of raw gasoline
and mixed evenly, so as to obain a gasoline composition of the present invention. In the
obtained gasoline composition, the content of sec-butyl acetate is 9.8wt%. The technical
indices of the obtained gasoline composition containing sec-buty] acetate are listed in Table 3.

30
Example 4
This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.
The raw gasoline and sec-buty! acetate used in this example is same as those in Example 1.
35 30.7 parts by weight of sec-butyl acetate are added into 69.3 parts by weight of raw gasoline
and mixed evenly, so as to obtain a gasoline composition of the present invention. In the
obtained gasoline composition, the content of sec-butyl acetate is 30wt%. The technical indices
of the obtained gasoline composition containing sec-butyl acetate are listed in Table 3.
40 Comparative Example 1

The raw gasoline and sec-butyl acetate used is same as those in Example 1.

0.5 part by weight of sec-butyl acetate is added into 99.5 parts by weight of raw gasoline

13



"0.015 MON 81.4 106 99 83.4 83.0 82.5 84.0 RON 90.4 119 117 93.0 92.8 92.0
94.0 Anti-knock index 85.9 112 109 88.2 87.9 87.3 89.0 Water-soluble acid
or alkali not detected not detected not detected not detected not detected
not detected not detected Vaporpressure (kPa) 68.5 4.6 55 64.8 67.8 63.5 -
Oxygencontent (% 0.1 27.2 18.2 2.3 1.5 2.3 2.3 Methanol content (W%

0.01 O Qn@thixed evenly, so as to obtain a gasoline composition. In the obtained gasoline composition,
the content of sec-butyl acetate is 0.5wt%. The technical indices of the obtained gasoline
composition containing sec-butyl acetate are listed in Table 3.

5 Comparative Example 2
The raw gasoline and sec-butyl acetate used is same as those in Example 1.

35.8 parts by weight of sec-butyl acetate are added into 64.2 parts by weight of raw gasoline
and mixed well, so as to obtain a gasoline composition. In the obtained gasoline composition,
the content of sec-butyl acetate is 35wt%. The technical indices of the obtained gasoline

10  composition containing sec-butyl acetate are listed in Table 3.

14
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Table 3

Analytical items

10vol% evaporating temperature (°C)
50vol% evaporating temperature (°C)

Density (kg/m®)

90vol% evaporating temperature (°C)

Final boiling point (°C)
Residue amount (vol%)

Full efflux (vol%)

Aromatic hydrocarbon (vol%)

Olefin (vol%)

Doctor test

Total sulfur (wt%)

MON
RON

Water-soluble acid or alkali

Anti-knock index

Vapor pressure (kPa)

Oxygen content (wt%)

Methanol content (wt%)

Benzene content (vol%)

Existent gum (mg/100mL)

Copper strip corrosion
Induction period (min)

—
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"Exanple 8 This exanple is intended to describe the gasoline conposition
and its preparation nethod provided by the present invention. 35The raw
gasoline used in this exanple is sane as that in Exanple 6. The sec-butyl
acetate used in this exanple is purchased from Hunan Zhongchuang Chemi cal
Co., Ltd. and has a purity of 97.5m% 5.1 parts by wei ght of sec-butyl

acetate ar epaddaf ih Mifde 94nd(-?c rthat Y ‘é@lﬁ&h:to 1f1@1¥]\/c&ﬁaﬁﬂh Qgc bu 1 acBad i xed
vel |, SQ¢ 8&’[2)69%%% H3s Qﬁ &ﬁmgg athhgﬁ't (%ctk deR! €S ention.

the obt ai ne gasol i ne co osition, sec- butyI acetate |s
5wt % The technical indices of the obtalned gasollne conposi tion containing
sec- butyl qﬁﬁ&gkg are listed in Table 5. Exanple 9 This exanple is

i ntended to cribe the gasoline conposition and its preparation nethod
provided by hisexamplesienntendeddmtdessnibe the gasoliffsecompasitiors ad e prepadtiommethod
exanpl e prayided e thespredent inventiBanpl e 6. The sec- but yI acet ate used in this
exanple is ., Ltd. and has a
purity 5 Og%ggabggﬁﬂné&ﬁgyﬁﬂ EB@%%Q%@@%m?ﬂgec %yl acetate are added
into 94.9 pPar-bstybycetwé ged mfthrsaanalgabals ipoechased fronx éinay Ehdngchwng dGhetricabbt ai n
a gasol idog Ledrpdbastd mmitodf 8bvihs, eegrtfomanee inidass of \nhiblineredisteaiim@ablcgzasol i ne

COm:lBS' ti O% ’hé:m b&%elq‘g Qefc-s?q acé{atglareaé: ¢ n%o blﬁ @glghtt%ﬁ? 28 é ¢
e HE i ey G
%9 307%‘% f?*fﬁ‘e% B4 @%‘&%ﬁ’ﬁ&"&fi’%‘“ﬁ“@ﬁﬁ‘é ‘é‘%’lﬁ%tat”éﬁ g3 leé‘ 42.5 43.8

44, 2 50vo|%@vaporat|ng tenperature ( © 79.5 80.3 82.0 83.5 83.8

90vo|%@vap g la%ure (C 136.5 135.9 135.0 134.5 134.1 Fi nal
boi | |5ng poi @?“’i Ba@Pl§71. 2 169.5 168.8 168.4 Resi due amount (vol % 1.5
1.5 1. The raw gasoline used in this comparative example is same as that in Example 1. The

methyl tert-butyl ether used in this comparative example is purchased from Shanghai Yuanjing
Chemicals Co., Ltd. and has a purity of 98.5wt%.

8.1 parts by weight of methyl fert-butyl ether are added into 91.9 parts by weight of raw

20  gasoline and mixed evenly, so as to obtain a gasoline composition containing methyl fert-butyl

ether. In the obtained gasoline composition, the content of methyl ferz-butyl ether is 8wt%.

The technical indices of the obtained gasoline composition containing methyl tert-butyl ether are
listed in Table 4.

25 Comparative Example 4

The raw gasoline used in this comparative example is same as that in Example 1.  The
n-butyl acetate used in this comparative example is purchased from Wuxi Baichuan Chemical
Industry Co., Ltd. and has a purity of 98.5wt%.

8.1 parts by weight of n-butyl acetate are added into 91.9 parts by weight of raw material

30  gasoline and mixed evenly, so as to obtain a gasoline composition containing n-butyl acetate.

In the obtained gasoline composition, the content of n-butyl acetate is 8wt%. The technical
indices of the obtained gasoline composition containing n-butyl acetate are listed in Table 4.

Comparative Example 5

35 The raw gasoline used in this comparative example is same as that in Example 1.  The
tert-butyl acetate used in this comparative example is purchased from Shanghai Cyclobase
Fine-Chemical Co., Ltd. and has a purity of 98.5wt%.

8.1 parts by weight of tert-butyl acetate are added into 91.9 parts by weight of raw gasoline

and mixed evenly, so as to obtain a gasoline composition containing fert-butyl acetate. In the

40  obtained gasoline composition, the content of zerz-butyl acetate is 8wt%. The technical indices
of the obtained gasoline composition containing terz-butyl acetate are listed in Table 4.
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'1.5'2.5 Full efflux (vol% 97.5 97.5 97.5 97.5 97.5 Aronmati c hydrocarbon
(vol9% 32.1 30.5 30.5 30.5 30.5 defin (vol% 15.4 15.6 15.1 14.7 14.7
Doctor test pass pass pass pass pass Total sulfur (wvt% 0.016 0.015 0.015
0.015 0.015 MON 81.0 81.4 82.0 82.3 82.5 RON 90.2 90.7 91.2 91.5 91.7
Anti-knock index 85.6 86.1 86.6 86.9 87.1 Water-soluble acid or alkali not
det ect ed ngypidat ect ed not detected not detected not detected Vapor pressure
(kPa) Z2.5

Test results
Analytical items | Catalyzed | sec-butyl methyl Example | Comparative | Comparative | Comparative
. tert-butyl
gasoline | acetate ether 5 Example 3 Example 4 Example 5

Density (kg/m®) 722.0 862.0 739.5 | 733.0 723.4 734.4 7362
10vol%
evaporating 40.5 - - 44.2 41.5 44.5 43.6
temperature (°C)
50vol%
evaporating 86.7 - - 91.0 83.8. 91.5 88.5
temperature (°C)
90vol%
evaporating 154.3 - - 150.4 146.2 150.9 149.2
temperature (°C)
Final boiling 191.0 ; ; 185.4 180.2 186.0 183.2
point (°C)
Residue amount

1.5 - 1.5 1.5 1. . .
(vol%) 5 1.5 1.5
Full efflux

97.5 - . . . . .
(vol%) 97.5 97.5 97.5 97.5 97.5
Aromatic '
hydrocarbon 26.5 0 0 24.4 24.4 24.4 24.4
(vol%)
Olefin (vol%) 31.9 1.2 0.5 294 294 29.3 293
Doctor test pass pass pass pass pass pass pass
Total sulfur

0.016 0 0.01 . . . .

(WH%) 3 0.015 0.016 0.015 0.015
MON 814 106 99 83.4 83.0 82.5 84.0
RON 90.4 119 117 93.0 92.8 92.0 94.0
Anti-knock index 85.9 112 109 88.2 87.9 87.3 89.0
Water-soluble not not not . not
acid or alkali detected | detected | detected | detected not detected | not detected | not detected
Vapor - pressure | ¢g 5 46 55 64.8 67.8 63.5 -
(kPa)
Oxygen content 0.1 279
(Wi%) . . 18.2 2.3 1.5 . 2.3 2.3
Methanol content | 4 5 0 008 | 001 0.02 0.01 0.01
(Wt%o)
Benzene content
(vol%) 0.68 0 0 0.63 0.63 0.63 0.63
Existent gum

3.0 0. 1. . . . .
(mg/100mL) 6 0 2.8 2.8 2.8 3.0
Copper strip |, la la la a la la
corrosion :
Induction period >560 but

. 560 >600 >600 >600 >60 >

(min) 0 600 <600
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'69. .2 69.4 69.5 Oxygen content (wt% 0.5 1.6 1.7 1.8 1.9 Met hanol
Sgn?eg? (wt9% 0.01 0.0{90.01 0.01 0.01 Benzene content (vol% 0.52 0.49
0.49 0.49 0.49 Existent gum (ng/100nmL) 2.5 2.4 2.4 2.4 2.4 Copper strip
corrosion la 1 alala la Induction period (mn) >600 >600 >600 >600 >600
The result in Table 5 indicates that the prepar ﬁti on net hosl_ oflthe gasol i ne
iti I tha. present inventi.on have no particular
T e ot oy T RRGE uf Tl 4 0icRECTRR compBd, Wil e SSolle (Pitposiber puieipine
acetat e Iﬁah%] i E‘Pm&‘{.@ )e‘{’\r}%lef\hen 30 l%%(l}]mlf HIOngRERInS 7upd geeaice thesgseling
15pr epar.at ron ?rrgcﬂnta%%ﬂg f95e js‘l?ﬂaﬁe PoMPoss oftare aumbeidprdy aprknepk desent
i n\F/)e !to i o(%ompsaﬁ% w%‘? © gaapline O PT CopfaiiR e ferZhudy| apstatepthe ga@line compositipni s
exarr%l e °°2£a“rlﬂ G gocite bpg [oss ptisteny gum) ndea bonagrosudtion parietl.i tRarther, the
pr epar at¥°Bsi JBASRNGy FURRPSIHON (qQBtaHYiRgG: agvrbutylvasstateo s, lower thmeths egasdliney |
acet at e QIR CAREINGEafe5RutYlsaqstate HAgretore. r mbiiyh aavedivosg ot syjtBhe fiirc al
Co. , Ltd’.enéﬁ’(g"}‘iﬁ’sgaé()lﬁl?rity of 99.5wt % the octane nunber and anti-knock
index of which are listed in Table 6. 8 parts by weight of sec-butyl
acetate are added to 92 parts by weight of raw gasoline (light 10
hydr'8car boﬁi"éﬁlp ®vi ded by CNOOC and Shel | Petrochenical s fCorrﬁany Li mi Eed)
1 eMEN i Wt ik he |t of t rese
TIVENt | om0 B)cried SRS MO ST Biepafo LB RER, .
acetate isV18wtb§}o Tﬂg oct ane nunber and anti -knock i ndex of the obtained
gasol i ne_cofSotdcthupi asstateaiupidnin dleis -dxample ac pvhasedirfeorh i Hined Zhonpaklaag 6.
- 15Exanpl(demical Co., i anddheaaplidtyiof 8Dwt%nded to descri be the gasoline

iti [ ' oyi de t he prese i nvention.
The e gt ol ol SRR il BBt BBVt b B R BB hmagroine "
Zhongehy : J‘Tf > f‘ (,Jg -9 and mixed evenly, s,y oy qpiaig aﬁ%ﬁ@? cPREcBamafethhunber
and gntb5 &gc | ”gx I(ﬁ)lf.th |%‘ &g F(lallnleicé’f*l?&s‘f‘ﬂnfl{hf)lc@ntﬁm‘? Secdptyd agetpteds by
wei ght gf |Sec- ?Il{éc nical indiges OE’%%HHE& EPHY BC 62MBOSHiN onginingefegtimtyd heatatov
gasol i ne e(lsf‘er ar g?ﬁie Pun gasol i ne provi ded by Sinopec Changling Branch) and
m xéd evenly, so as to obtain a gasoline conposition of the present

i nvention. Jn tgg obt ai ned gasoline conposition, the content of sec-butyl
acetate is%ﬁ%’ﬁ) The octane nunber and anti-knock index of the obtained
25gasol | ne ThisnpaspleiioMiaaid a Unghe 8 Auie BAbHic APl hehathidimdaBl ©
Exanpl epiided by Thi pgeseicifittin€ion.s i ntended to describe the gasoline _
conposition,and its . preparation nethod provided by the present invention.
30The sec- ﬁ&? W&%?%’f?&‘&e@gb Isefample igsagtedAs dhat én prangtag.edTle wmbliyhaetate
Zhoﬁg c hggﬂ@“r:t o S5iamRte 1s purchased from Hunan Zhongchuang Chemical Co., Ltd. and has a purity

5.6 parts by weight of sec-butyl acetate are added into 94.4 parts by weight of raw gasoline
and mixed evenly, so as to obtain a gasoline composition of the present invention. In the
obtained gasoline composition, the content of sec-butyl acetate is 5wt%. The technical indices

30 of the obtained gasoline composition containing sec-butyl acetate are listed in Table 5.

Example 8

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

35 The raw gasoline used in this example is same as that in Example 6. The sec-butyl acetate
used in this example is purchased from Hunan Zhongchuang Chemical Co., Ltd. and has a purity
of 97.5wt%.

5.1 parts by weight of sec-butyl acetate are added into 94.9 parts by weight of raw gasoline

and mixed well, so as to obtain a gasoline composition of the present invention. In the obtained

40 gasoline composition, the content of sec-butyl acetate is Swt%. The technical indices of the
obtained gasoline composition containing sec-butyl acetate are listed in Table 5.

Example 9
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"Co., Ltd. and has a purity of 90w % the octane nunber and anti-knock i ndex
of which are listed in Table 6. 16.7 parts by weight of sec-butyl
acetate are added into 83.3 parts by weight of raw gasoline (reforned
raffinate oil provided by Sinopec Shanghai Branch) and m xed evenly, so as
to obtain 35 a gasoline conposition of the present invention I'n thg o
obt ai ned nt. of sec-.but acetate is 0
The- oct anemey é’%ﬁ:ﬁ@ e ek b SR LB or BN ale 43S PR REoR BIBYI ¢ on
contalnlng sec- @% acetate are listed in Table 6. Exanple 13 40Thi s

exanple is Th@tré\mewlmoustésc thihexatripée igasné antdatcio Hyempleiéon Thosed-tsy] acetate
pr epar atvsshinrteis beunge dyiudidsedfranhHupaneBengclivan@Chériidal Co., Lid@d $8€a Putity!
acet ate 01ﬁ§%\dt%n this exanple is purchased from Hunan Zhongchuang em cal

Co., Ltd. h 5wt % the o tan nunber and anti-knock i ndex
of whi cg dar e r%%iy?‘ﬁguhr{ 0% - ut% acetate e 4ddg ﬂ‘%t% P’Wﬁ ghiveight efgawiggsaline
acetate | mlxe s nt®8 7t°9O AP 2sea59liRGe FYRROSKIoN 05 @a’ﬁ?an‘@V‘WléﬂorWe@e
gasol i ne 3 |gaseo nf) %P?fbtb)é‘c RGN A ges ‘éfﬁk?‘?ﬁtaé’?n’é S?ﬁt%’edTb‘v@ﬁgcal dndlicgs t o
obtain &F B EQTHPASHIogCoORtABINg secERty | fastagaare Hsted indlable. obt ai ned
gasabi ne comalwltlon the content of sec-butyl acetate is 2wt % The octane
nunber a“u u“Li I\ncr\l/ | nrl -4 nf t he__g_b_t_al ned naqnl Lne (‘0m)03| t | on caont al nl ng

sec- buty agggl £ ‘%@ I | s1 ed in Table 6. Teskstresiul t s a) sa. Ecn ezl|-' X
LL) Z 86 Z Cl g@hidd Nb. 90 0 EQa.rrﬁﬂe'@ Clifxalrnélé7 églgllm Q%I C %plg@i
)1 [y (R 0T O0T TRty T G S ot e et

N e —)-Ca
tle‘::l’ggﬁmre o) evaporating 39.5 41.0 25 438 442
tse(;rvlggr/;ture CC) evaporating 79.5 80.3 82.0 835 83.8
?e‘:rvlgg‘;ture o) evaporating 136.5 135.9 135.0 134.5 134.1
Final boiling point (°C) 175.6 171.2 169.5 168.8 168.4
Residue amount (vol%) L5 L5 1.5 1.5 1.5
Full efflux (vol%) 97.5 97.5 97.5 97.5 97.5
Aromatic hydrocarbon (vol%) 32.1 30.5 30.5 30.5 30.5
Olefin (vol%) 154 15.6 15.1 14.7 14.7
Doctor test pass pass pass pass pass
Total sulfur (wt%) 0.016 0.015 0.015 0.015 0.015
MON 81.0 814 82.0 82.3 82.5
RON 90.2 90.7 91.2 91.5 91.7
Anti-knock index 85.6 86.1 86.6 86.9 87.1
Water-soluble acid or alkali not detected not detected | not detected detr:;tte d not detected
Vapor pressure (kPa) 72.5 69.0 69.2 69.4 69.5
Oxygen content (wt%) 0.5 1.6 1.7 1.8 1.9
Methanol content (wt%) 0.01 0.01 0.01 0.01 0.01
Benzene content (vol%) 0.52 0.49 0.49 0.49 0.49
Existent gum (mg/100mL) 2.5 24 2.4 24 2.4
Copper strip corrosion la la la la la
Induction period (min) >600 >600 >600 >600 >600

The result in Table 5 indicates that the preparation method of the gasoline composition
according to the present invention have no particular limitation to the purity level of sec-butyl
acetate and the sec-butyl acetate with a purity level not lower than 80wt% is acceptable. So the

15 preparation method of the gasoline composition according to the present invention is highly
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adaptable to raw materials.

Example 10

This example is intended to describe the gasoline composition and its preparation method
5  provided by the present invention. ' '

The sec-butyl acetate used in this example is purchased from Hunan Zhongchuang
Chemical Co., Ltd. and has a purity of 99.5wt%, the octane number and anti-knock index of
which are listed in Table 6.

8 parts by weight of sec-butyl acetate are added to 92 parts by weight of raw gasoline (light

10 hydrocarbon C5 provided by CNOOC and Shell Petrochemicals Company Limited) and mixed

evenly, so as to obtain a gasoline composition of the present invention. In the obtained gasoline

composition, the content of sec-butyl acetate is 8wt%. The octane number and anti-knock
index of the obtained gasoline composition containing sec-butyl acetate are listed in Table 6.

15 Example 11

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

The sec-butyl acetate used in this example is purchased from Hunan Zhongchuang
Chemical Co., Ltd. and has a purity of 80wt%, the octane number and anti-knock index of which
20  are listed in Table 6.

37.5 parts by weight of sec-butyl acetate are added into 62.5 parts by weight of raw gasoline
(straight run gasoline provided by Sinopec Changling Branch) and mixed evenly, so as to obtain
a gasoline composition of the present invention. In the obtained gasoline composition, the
content of sec-butyl acetate is 30wt%. The octane number and anti-knock index of the obtained
25  gasoline composition containing sec-butyl acetate are listed in Table 6.

Example 12

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

30 The sec-butyl acetate used in the example is purchased from Hunan Zhongchuang Chemical
Co., Ltd. and has a purity of 90wt%, the octane number and anti-knock index of which are listed
in Table 6.

16.7 parts by weight of sec-butyl acetate are added into 83.3 parts by weight of raw gasoline

(reformed raffinate oil provided by Sinopec Shanghai Branch) and mixed evenly, so as to obtain

35  a gasoline composition of the present invention. In the obtained gasoline composition, the

content of sec-butyl acetate is 15wt%. The octane number and anti-knock index of the obtained
gasoline composition containing sec-butyl acetate are listed in Table 6.

Example 13

40 This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

The sec-butyl acetate used in this example is purchased from Hunan Zhongchuang
Chemical Co., Ltd. and has a purity of 95wt%, the octane number and anti-knock index of which

20



The result in Table 6 indicates that the preparation nethod of the gasoline
conposition according to the present invention- may be used to raise the
octane nunber of the raw gasoline fromvarious sources and has a good broad
spectrum b5Exanple 14° This exanple is intended to describe the gasoline
conposition and its preparation nethod provided by the present invention.
The SeC%@@HM&iﬁ@%ﬁé%ﬁ used in this exanple is purchased from Hunan
Zhongchuang emcal Co., Ltd. and has a purity 95wt % the physical and
cheni cal pat-hiretebsweghiifisehbatykact@tel s¢ ediel intd AB19epaits by weighOobrapadabsingdy

wei ght dfeferamedigasafine prwided dyfinbpto Changling Branok) gt mixkd bodnig Be af pUsHEAIASEd

f rom Si respadine Groenpghiting dRethe peesgnt pvention. 98 i Uptamee @csiRd doMsifidn Sihear t
by wei ghonteht afawc-butyhaenkd in@wihy dThgeaaicatingRs td fi-EloeRiniak 8F M obt-leacki ng

pur chas egdsdline wobpositidccottatingd JeBBulT A6 ark BSPEGL TpRl ¢/, and m xed evenly, so
as to obtain a gasoline conposition of the present 15invention. In the

obt ai ned gasol i ne conposition, the content of sec-butyl acetate is | Om %
and the content of toluene is |Om% The technical indices of the obtained
gasol ine conposition are listed in Table 7. Conparative Exanple 6 20A
gasoline conposition is obtained by the method sanme as Exanple 14, except
that no sec-butyl acetate is added and 20.5 parts by weight of toluene is
added into 79.5 parts by weight of raw gasoline and m xed evenly, so as to
obtain a gasoline conmposition. The technical indices of the obtained

gasol i ne conposition are listed in Table 7. 25Exanple 15 Thi s exanpl e
is intended to describe the gasoline conposition and its preparation nethod
provi ded by the present invention. The sec-butyl acetate and raw

material gasoline used in this exanple is sane as those in Exanple 14.
302.1 parts by weight of sec-butyl acetate and 2 parts by wei ght of nethyl
tert-butyl ether (purchased from Shanghai Yuanjing Chem cals Co., Ltd.
purity 98.5w % are added to 95.9 parts by weight of raw material gasoline
and m xed evenly, so as to obtain a gasoline conposition of the present
invention. In the obained gasoline conmposition, the content of

sec-butyl acetate is 2wt % and the content of nethyl tert-butyl ether is
2wt % The techni cal 35indices of the obtained gasoline conposition are
listed in Table 7. Conparative Exanple 7 A gasol i ne conposition is

obtai ned by the nethod sane as Exanple 15, except that no sec-butyl acetate
is added, and 4.1 parts by weight of nethyl tert-butyl ether is added to
95.9 40 parts by weight of raw gasoline and m xed evenly, so as to obtain a
gasol i ne conposition. The technical indices of the obtained gasoline
conposition are listed in Table 7. Exanple 16 Table 7 Analytical itens
Test results Catalyzed gasoline sec-butyl acetate Exanple 14 Exanple 15
Exanpl e 16 Conparative Exanple 6 Conparative Exanple 7 Conparative Exanple
8 Density (kg/nB) 722.0 855.5 750.5 725.2 731.1 751.7 722.7 727.6 10vol %
evaporating tenperature (Q . v

21



40.5 - 45.0 40.0 43.2 44.8 39.5 41. 3 50vol % evaporating tenperature (C

86.7 -
154. 3 -

187.0 189.0 182.3 185.5 187.0 178.8 Resi dueanmount (vol %

1.51.5 1.5 5 - 97.597.5 97.5 97.5 97.5 97.5

95.0 88.0 88.5 94.5 87
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25.4 24.3 41.6 25.4 24.3 Aefin (vol% 31.9 4.6 26.4 30.8 29.5 30.6 25.4
29.5 Doctor test pass pass pass pass pass pass pass pass Total sulfur
0.016 0 0.013 0.015 0.015 0.013 0.016 0.015 MON 81.4 102 85.0 82.9 83.
85.5 82.0 82.5 RON 90.4 115 94.5 91.2 92.3 95.0 91.0 92.0 Anti-knock i ndex
85.9 108.5 89.8 87.1 87.8 90.3 86.5 87.3

10

15

20

25

30

35

40

The result in Table 6 indicates that the preparation method of the gasoline composition
according to the present invention-may be used to raise the octane number of the raw gasoline
from various sources and has a good broad spectrum.

Example 14

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

The sec-butyl acetate used in this example is purchased from Hunan Zhongchuang
Chemical Co., Ltd. and has a purity 95wt%, the physical and chemical parameters of which are
listed in Table 7.

10.5 parts by weight of sec-butyl acetate and 10 parts by weight of toluene (purchased from
Sinopec Changling Refinery, purity 98.5wt%) are added into 79.5 parts by weight of raw
gasoline (hydrogenated gasoline from catalytic cracking purchased from Sinopec Changling
Branch) respectively, and mixed evenly, so as to obtain a gasoline composition of the present
invention. In the obtained gasoline composition, the content of sec-butyl acetate is 10wt% and

the content of toluene is 10wt%. The technical indices of the obtained gasoline composition are
listed in Table 7.

Comparative Example 6

A gasoline composition is obtained by the method same as Example 14, except that no
sec-butyl acetate is added and 20.5 parts by weight of toluene is added into 79.5 parts by weight
of raw gasoline and mixed evenly, so as to obtain a gasoline composition.. The technical indices
of the obtained gasoline composition are listed in Table 7. '

Example 15

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

The sec-butyl acetate and raw material gasoline used in this example is same as those in
Example 14. '

2.1 parts by weight of sec-butyl acetate and 2 parts by weight of methyl tert-butyl ether
(purchased from Shanghai Yuanjing Chemicals Co., Ltd., purity 98.5wt%) are added to 95.9
parts by weight of raw material gasoline and mixed evenly, so as to obtain a gasoline
composition of the present invention. In the obained gasoline composition, the content of
sec-butyl acetate is 2wt% and the content of methyl tert-butyl ether is 2wt%. The technical
indices of the obtained gasoline composition are listed in Table 7.

Comparative Example 7

A gasoline composition is obtained by the method same as Example 15, except that no
sec-butyl acetate is added, and 4.1 parts by weight of methyl tert-butyl ether is added to 95.9
parts by weight of raw gasoline and mixed evenly, so as to obtain a gasoline composition. The
technical indices of the obtained gasoline composition are listed in Table 7.

Example 16

23
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Wat er-soluble acid or alkali not detected not detected not detected not
detected not detected not detected not detected not detected Vaporpressure
(kPa) 68.5 4.2 60.0 66.0 63.4 55.2 66.5 64.0 Oxygencontent (wt% 0.1 26.2
2.5 0.86 2.3 0.1 0.84 3.0 Methanol content (wt% 0.01 0 0.01 0.01 0.01
0.009 0.013 0.008 Benzene content (vol% 0.68 0 0.54 0.68 0.63 0.54 0.68
0. 63 Exi st gabiggm (ng/ 100nL) 3.0 1.2 2.5 2.9 2.8

Test results
Analytical items | Catalyzed | sec-butyl | Example | Example | Example | Comparative | Comparative | Comparative
gasoline | acetate 14 15 16 Example 6 Example 7 Example 8
Density (kg/m3) 722.0 855.5 750.5 725.2 731.1 751.7 722.7 727.6
10vol% , o
evaporating 40.5 - 45.0 40.0 43.2 44.8 395 413
temperature (°C)
50vol%
evaporating 86.7 - 95.0 88.0 88.5 94.5 872 86.5
temperature (°C)
90vol%
evaporating 154.3 - 152.0 153.0 150.2 151.0 151.5 147.6
temperature (°C) :
Final =~ boiling | 191 ¢ ; 187.0 | 189.0 | 1823 185.5 187.0 178.8
point (CC)
Residue amount
: 1.5 - 1.5 1.5 1.5 1. 1. 1.

(vol%) > > >
Full efflux 97.5 , 97.5 97.5 97.5 97.5 97.5 97.5
(vol%)
Aromatic ,
hydrocarbon 26.5 0 31.1 254 24.3 41.6 25.4 243
(vol%) ,
Olefin (vol%) 31.9 4.6 26.4 30.8 295 30.6 254 29.5
Doctor test pass pass pass pass pass pass pass pass
Total sulfur 0.016 0 0013 | 0015 | 0015 0.013 0.016 0.015
(Wt%)
MON 814 102 85.0 82.9 83.2 85.5 82.0 82.5
RON 90.4 115 94.5 91.2 92.3 95.0 91.0 92.0
Anti-knock index 859 108.5 89.8 87.1 87.8 90.3 - 86.5 87.3
Water-soluble not not not not not

t detected t detected t detected
acid or alkali detected | detected | detected | detected | detected not detecte not detecte fot detecte
Vapor  pressure | g 5 42 60.0 66.0 63.4 552 66.5 64.0
(kPa)
Oxygen content | g, 262 25 0.86 23 0.1 0.84 3.0
(wt%)
Methanol content | ¢ 4 0 0.01 0.01 0.01 0.009 0.013 0.008
(Wt%)
Benzene content | ) g 0 0.54 0.68 0.63 0.54 0.68 0.63
(vol%)
Existent  gum | 4, 12 25 29 28 2.4 2 2
(mg/100mL) ’ | : : : : 9 .8
Coppe'r strip la la la la la la la la
corrosion
{23E§“°“ period | 54, >600 | >600 | >600 | >600 >600 >600 >600
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2.4 2.9 2.8 Copperstrip corrosion lalalala 1l alalala Induction period
(mn) 560 >600 >600 >600 >600 >600 >600 >600 This exanple is intended

to describe the gasoline conmposition and its preparation nethod provided by
the present invention. The sec-butyl acetate and raw gasoline used in this

exanple is sane as those in Exanple 14. 5.3 parts by wei ght of sec-butyl

acetate andrng Hahipk RVinteededhtb d@gcn%& ggsol(n(?:u({o gn LEP 51;'5@3@5}1 Lajguan

Fuel Et Bmedg?thellﬂggmmpwdo are a Into 9177 parts by wei ght
of raw gasoliné and m xed even y, so as to obtaln a gasoline conposition of

t he presentThes¢ebitylngetateringd rav gdsobnawsdd getbisiekample dngaowias th@nc; mtErempiml% nt of
sec-butyl aCepale Fei 0@3@9% hsce?a%m o LQ? ni cal
a@ﬁ%%?i%dsﬁi 49“@,

i ndi ges H%Baﬁ FrnAlh 3y 985

Sgggagg gﬁed ev t‘[ ({t]o 0 etal a%l osl ne c 1t oq rhv&n hOd
ts b ned e IPP?S 651 tﬁ%o L igtilicg Syl it me £

gggolsl n%th ik j f m°§ ’é’e? eft ?)8'??’1’?6‘% ﬁ@oggf‘s%ﬂf? @“816 désfeldl B2 l€i“he

technlc 15i ndi ces of the obt ai ned gasoline conposition are listed in
Tablie 7. The result in Table 7 indicates that sec-butyl acetate may be
used in coq?lnatlon mnt@ ther gasoline additives. By conparing Exanple 14
with ConparatTRiEtEs & g it can be seen that sec-butyl acetate not only

may be used gssoliné sanpdwldncr@ abeintdniethe aigthad tdmd RO Ekarh i e, etcepadal hoe,
but al S@emylbﬁetuﬁedaddéddéddbﬂ B pirfiehyaw E Rt I etHAWGII 19 @deld QAo 9. 7989 éé RighBy
conpar i og rdv Rianat @nd miked bvdaBRaraattb \WBatiX &HEPERolThcdRfhfoOHBA | Y Exiplie 16

Wi t hs Copided bl the ob4 B ksofine tdmpRRioR areSIRRA ih afle ynder 't he condi tion of a
sane additive anmount, the gasoline conposition containing sec-butyl acetate

has a hi gher octane nunber and anti-knock index. Exanple 17 10This exanpl e
is intended to describe the gasoline conposition and its preparation nethod
provi ded by the present invention. The sec-butyl acetate and raw, gasoline
used in this exanple is same as those in Exanple 5. 5 parts by weight of
sec-butyl acetate, 5 parts by weight of ethyl tert-butyl ether (purchased
from Guangzhou Wei bo Chem cal Co., Ltd., purity 98.5wt %, 20 parts by

wei ght of xyl ene 15(purchased from Si nopec Changling Refinery, purity
98.5wmt %9 and 2 parts by weight of tert-butanol (purchased from Shanghai

Xi ngao Chem cal Reagent Co., Ltd., purity 98.5w% are added into 68 parts
by wei ght of raw gasoline respectively and m xed evenly, so as to obain a
gasol i ne conposition of the present invention. In the obtained gasoline
conposition, the content of sec-butyl acetate is 5wm % the content of
ethyl tert-butyl ether is 5w% the content of 20 xylene is 20w % and t he
content of tert-butanol is 2wt % The technical indices of the obtained
gasoline conposition are listed in Table 8. Conparative Exanple 9 A
gasol ine conposition is obtained by the nmethod sane as Exanple 17, except
that no 25sec-butyl acetate is added, while 10 parts by wei ght of ethyl
tert-butyl ether, 20 parts by weight of xylene and 2 parts by wei ght of
tert-butanol are added to 68 parts by weight of raw gasoline respectively
and m xed evenly, so as to obtain a gasoline conposition. In the obtained
gasol ine conposition, the content of ethyl tert-butyl ether is 1 OM% the

content of xylene is 20wt % and the content of tert-butanol is 2wt %
The technical indices of the obtained gasoline conposition 30are listed in
Tabl e 8. Exanple 18 This exanple is intended to describe the gasoline

conposition and its preparation nethod provided by the present invention.
35The sec-butyl acetate and raw gasoline used in this exanple are sane as
those in Exanpl e 5. 5 parts by weight of sec-butyl acetate, 1 part by
wei ght of methyl tert-butyl ether (purchased from Shanghai Yuanjing

Chem cals Co., Ltd., purity 98.5w % and 10 parts by wei ght of xylene
(purchased from Si nopec Changling Refinery, purity 98.5w % are added into
84 parts by weight 40of raw gasoline respectively and m xed evenly, so as
to obtain a gasoline conposition of the
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present invention. In the obtained gasoline conposition, the content of ;
sec-butyl acetate is 5w % the content of nethyl tert-butyl ether is |w%
and the content of xylene is |Om% The technical indices of the obtained
gasol ine conposition are listed in Table 8. 45Conparative Exanple 10 A
gasoline conposition is obtained by the nmethod sanme as Exanple 18, except

that no secrubpli iRG8hRSndiga §%ec- By | el PANL Be DYqYELARE, Of e ha/
Ler t - butyabolfle Q@&itit@&q fﬂ cg%égél?}gia}ééllﬁg vgﬁ?lecxéﬁ?lgh%ﬁ\é%% e ktlzjt gg 9 dgh e %lr 'I[_]Sa
Yy welg c-QII [ G HE33 1[119 b tlllgjd {g)d%l Srs]tg'f iiloﬁ ne, SHIB _%ri 1

' dognti-knpek gadsxtadnt of
. I'n’t OFfULI-ETIEX dRASHt

ot gl Rl @tfﬁ‘s&r@rbﬁ e Al i HEMER, Puspcagaondp cataling.s BY GWPpATITENe
techni cal 'Rdi ¢ ngl? HRAEHY & EEPEFad oMo eorBRATIE sExantle dibeWith sEemparstiveabl e
8. Tabl e 8™R ag ?i%‘él‘?eisf atruRger (i genditionaefad yoreel addisvd pmeundethe taasgline
acet ate %Hﬁ?‘%}/?flt@%%ﬁcé’uﬁ}é 5P Arsa igher prtanphumier aodhpickrtock edexanpl e 10
Density (kg/nB) 722.0 862.0 759.4 742.5 753.8 736.9 10vol % evaporati ng
t enper at ur C).,4Q,5 - 55.0 52.5 53.0 50.5 50vol % evaporating tenperature
(C 86.7 -%&?"%’169 .0 92.8 90.5 90vol % evaporating tenperature (C) 154.3 -

143.10 149. SThigtdxdpleli6. iftefrdedab deQiribk Mk RRLMe ddmpoditidn And itd preparati&d b9 8
177. 5 Resévdded BrBdipreseny @v&tion.

The sec-butyl acetate and raw gasoline used in this example is same as those in Example 5.

5 parts by weight of sec-butyl acetate, 5 parts by weight of ethyl fers-butyl ether (purchased

from Guangzhou Weibo Chemical Co., Ltd., purity 98.5wt%), 20 parts by weight of xylene

15 (purchased from Sinopec Changling Refinery, purity 98.5wt%) and 2 parts by weight of

tert-butanol (purchased from Shanghai Xingao Chemical Reagent Co., Ltd., purity 98.5wt%) are

added into 68 parts by weight of raw gasoline respectively and mixed evenly, so as to obain a

gasoline composition of the present invention. In the obtained gasoline composition, the

content of sec-butyl acetate is 5wt%, the content of ethyl tert-butyl ether is 5wt%, the content of

20 xylene is 20wt% and the content of tert-butanol is 2wt%. The technical indices of the obtained
gasoline composition are listed in Table 8.

Comparative Example 9

A gasoline composition is obtained by the method same as Example 17, except that no
25 sec-butyl acetate is added, while 10 parts by weight of ethyl tert-butyl ether, 20 parts by weight
of xylene and 2 parts by weight of tert-butanol are added to 68 parts by weight of raw gasoline
respectively and mixed evenly, so as to obtain a gasoline composition. In the obtained gasoline
composition, the content of ethyl zert-butyl ether is 10wt%, the content of xylene is 20wt% and
the content of fert-butanol is 2wt%. The technical indices of the obtained gasoline composition

30  are listed in Table 8.

Example 18

This example is intended to describe the gasoline composition and its preparation method
provided by the present invention.

35 The sec-butyl acetate and raw gasoline used in this example are same as those in Example
5.

5 parts by weight of sec-butyl acetate, 1 part by weight of methyl tert-butyl ether (purchased
from Shanghai Yuanjing Chemicals Co., Ltd., purity 98.5wt%) and 10 parts by weight of xylene
(purchased from Sinopec Changling Refinery, purity 98.5wt%) are added into 84 parts by weight

40  of raw gasoline respectively and mixed evenly, so as to obtain a gasoline composition of the
present invention. In the obtained gasoline composition, the content of sec-butyl acetate is
5wt%, the content of methyl tert-butyl ether is 1wt% and the content of xylene is 10wt%. The
technical indices of the obtained gasoline composition are listed in Table 8.

45 Comparative Example 10
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1.5+~ 1.5 1.5 1.5 1.5 Full efflux (vol% 97.5 - 97.5 97.5 97.5 97.5
Aromat i chydrocarbon (vol% 26.5 0 38.0 32.3 38.0 32.3 defin (vol% 31.9
1.2 21.8 27.0 21.8 26.8 Doctor test pass pass pass pass pass pass Tot al
sul fur (vt% 0.016 0 - - - - MON 81.4 106 87.5 84.5 86.5 84.0 RON 90. 4
118.5 98.0 94.0 97.0 93.5 Anti-knock index 85.9 112.3

A gasoline composition is obtained by the method same as Example 18, except that no
sec-butyl acetate is added, while 6 parts by weight of methyl fers-butyl ether and 10 parts by
weight of xylene are added into 84 parts by weight of raw gasoline respectively and mixed
evenly, so as to obtain a gasoline composition. In the obtained gasoline composition, the

5  content of methyl fert-butyl ether is 6wt% and the content of xylene is 10wt%. The technical
indicds of the obtained gasoline composition are listed in Table 8.

Table 8
Test result
Analytical items Catalyzed | sec-butyl | Example | Example | Comparative | Comparative
gasoline acetate 17 18 Example 9 | Example 10
Density (ke/m”) 7220 | 862.0 759.4 742.5 753.8 736.9
tle‘:;gle?‘;;‘;?’(ﬁ’éa)ﬁng 405 - 55.0 525 53.0 50.5
feorggiﬁ;vrzp(‘ggmg 86.7 . 94.8 92.0 92.8 90.5
?e‘)r;gz;tivrzp(‘géa)ﬁng 154.3 . 143.0 149.5 141.0 147.0
Final boiling point (°C) 191.0 - 172.3 180.5 169.8 177.5
Residue amount (vol%) 1.5 - 1.5 1.5 1.5 1.5
Full efflux (vol%) 97.5 - 97.5 97.5 97.5 97.5
Aromatic hydrocarbon | ¢ o | 380 323 38.0 323
(vol%)
Olefin (vol%) 31.9 12 21.8 27.0 218 26.8
Doctor test pass pass pass pass pass pass
Total sulfur (wt%) 0.016 0 - - - -
MON 814 106 87.5 84.5 86.5 84.0
RON 90.4 118.5 98.0 94.0 97.0 93.5
Anti-knock index 85.9 112.3 1 92.8 89.3 91.8 88.8
not not not

Water-soluble acid or alkali detected - detected | detected not detected | not detected
Vapor pressure (kPa) 68.5 4.6 48.6 60.8 49.7 62.5
Oxygen content (wt%) 0.1 272 2.6 1.6 2.1 1.2
Methanol content (wt%) 0.01 0 0.01 0.01 0.01 0.013
Benzene content (vol%) 0.68 0 0.46 0.6 0.46 0.6
Existent gum (mg/100mL) 3.0 0.6 2.3 2.8 2.3 3.0
Copper strip corrosion la la la la la la
Induction period (min) 560 >600 >600 >600 >600 >600

The result in Table 8 indicates that sec-butyl acetate may be used in combination with other
10 additives and the gasoline composition containing sec-butyl acetate has a higher octane number
and anti-knock index.
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.8 88.8 Water-soluble acid or alkali not detected - not
gtzat gc'?gdSng'tl ge?ect ed not detected not detected Vapor pressure (kPa) 68.5
4.6 48.6 60.8 49.7 62.5 Oxygen content (w\t% 0.1 27.2 2.6 1.6 2.1 1.2 .
Met hanol content (% 0.01 O 0.01 0.01 0.01 0.013 Benzene content gvg 0/()
0.68 0 0.46 0.6 0.46 0.6 Existent gum (ng/100nL) 3.0 0.6 2.3 2.8 360 30,
Copper strip corrosion la la |l a la (@alm@s! nduction period (mn)

1. A gasoline composition, characterized in that the gasoline composition comprises raw
5 gasoline and sec-butyl acetate, based on total amount of the gasoline composition, the
sec-butyl acetate has a content of 1-30wt%, the raw gasoline has a content of 70-99wt%.

2. The gasoline composition according to claim 1, wherein based on total amount of the

gasoline composition, the sec-butyl acetate has a content of 2-1 Owt%, the raw gasoline has
10 a content of 90-98wt%.

3..  The gasoline composition according to claim 1, wherein the raw gasoline comprises one or
more selected from the group consisting of ether-based compounds, alcohol-based
compounds and aromatic hydrocarbons, based on total amount of the gasoline composition,

15 total amount of the ether-based compounds, alcohol-based compounds and aromatic
hydrocarbons in the gasoline composition is 0.02-33wt%.

4. The gasoline composition according to claim 3, wherein the aromatic hydrocarbons are one

or more selected from the group consisting of benzene, toluene, ethylbenzene, xylene,

20 trimethylbenzene and C10 aromatic hydrocarbon, based on total amount of the gasoline
composition, the aromatic hydrocarbons have a content of 0.02-33wt%.

5. The gasoline composition according to claim 3, wherein the ether-based compounds are

one or more selected from the group consisting of methy] tert-butyl ether, ethyl fers-butyl

25 ether, tert-amyl methyl ether and dibutyl ether, based on total amount of the gasoline
composition, the ether-based compounds have a content of 0.1-15wt%.

6. The gasoline composition according to claim 3, wherein the alcohol-based compounds are

one or more selected from the group consisting of methanol, ethanol, »-butanol,

30 sec-butanol and ferr-butanol, based on total amount of the gasoline composition, the
alcohol-based compounds have a content of 0.02-10wt%.

7. A preparation method of the gasoline composition according to claim 1, characterized in
that the method comprises a step of adding sec-butyl acetate into raw material gasoline,
35 based on total amount of the gasoline composition, the sec-butyl acetate is added in an

amount making content of the sec-butyl acetate in the gasoline composition in a range of
1-30wt% and content of the raw gasoline in a range of of 70-99wt%.

8. The preparation method according to claim 7, wherein based on total amount of the
40 gasoline composition, the sec-butyl acetate is added in an amount making content of the

sec-butyl acetate in the gasoline composition in a range of 2-10wt% and content of the raw
gasoline in a range of 90-98wt%.
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- >600 >600 >600 >600 The result in Table 8 indicates that sec-butyl
acetate may be used in conbination with other 10additives and the gasoline
conposition containing sec-butyl acetate has a higher octane nunber and
anti-knock index. Cdains 1. A gasoline conposition, characterized in that
t he gasoline conposition conprises raw 5gasoline and sec-butyl acetate,
based oAt offhé pasperaribn afetliddeacgasitlyl RecIGRTPASi, ivafreit AR $20uRHIKLLRARE adt e
has a cont emuriof ofiho30mérithart $0vtv@w gasol i ne has a content of ~70-99wt % 2.
The gasol i ne conposition according to claim1, wherein based on total
anount of the gasoline conposition, the sec-butyl acetate has a content of

2- 10wt %101 h&he prwpgas@l ineod acodits ©UMiIRAM, whiEreROHhO B farthelREmBASQ ! P
conpesi t i on oficddingdi g dromeleaielbeled MR8 BrduBCon@l §Pleﬂh@rebacs9J'§&'nB&§1d he or
nor e sel ect attohsiobiséd CordipAhRs GAA SdrsthtRd hidro&h ik - RS gasolln
al cohol - basedscaospavadsmand & ﬁ@ﬁga‘s&u{y el ft gn §0t?hlbﬁ% 1t

é ﬂ nt of
t he gasol i NRoRBHRREI Su
al cohol - basegmgem&utél@c%%ébg %rom&f’ PR e g faﬁg"“&aé‘bl é"”gme

conposition is 0.02-33wm % 4. The gasollne conposition according to claim
3, Wherein the aromatic hydrocarbons are one or nore selected fromthe

group consi $hé Bekpe h

20t ri met hyl Q&&h%efﬁeaitég&%g%g{;%&hﬁg%ﬁé ?%/d Q@szel ghé:dsée% e%s‘%dof"é’ilpog ?ﬁe of
the gasoling,gg &Jﬁﬂ gl gbqnﬁg gﬁg % HEW@“Q dg: ghihe s

0 02 33\Nt /0 a§vou1:l- tg[L 5 nten?npglcoho % E]Pa? gire %Flép ﬁnt he
et hgg - based QB?H@ 0@*& lé g agg?ﬂl BHﬁ [§8s BGﬁnﬁﬁﬁ§P§PPng of
met hyI tert- ?r%%%t e he 3{ ‘b@f cazhons greraddedingan unh‘@?‘ﬁ%”@% her
and di but yl °£|S I%WB@H ?C?fﬂ%osgwdn ?ﬁ@gé@ﬁ%@%ﬁ@wtyﬁ t he
et her - based conpounds have a content of 0.1-15wt % 6. The gasoline

conposi {4 0 C ding to c alnt re| the aIcohoI based conpounds are
one or ?r%r gr e f r%é e fm%t Qﬂg ?iﬂ’s o5 Ho Whereibths sHhsr-based eamppunds

n-b #anol , B %CP RO e S‘H 1f ugré’HBlconﬁ%{%dObeethdt a4r-husLinthenfethyhe
gasol i ne coff 6 ‘W L ’F’ﬁémé( etb%t§§€ & ster sherrdenbolbaseh campounds are

0. 02- 10wt % © Bpaf 9@ttt=4)rfr%ttheogr@mp toResigfingopf meetbanohosthenobn némemoli ng
to claimi1, S"éhl?;thﬁ@! @Wﬂéﬂ’umﬁok prd the Arontasic hpdrocarbgrsiasesear si@p saéctaidiimg
sec-butyl aHEtHEPW sapsiing afibsraces; teliengaetbylbereene, 3§lehasdithethylticnteat androuot of
t he gasol i n@ORBHHEEIPFaskon. t he sec-butyl acetate is added in an anount
~maki ng content of the sec-butyl acetate in the gasoline conpositionin a
range of 1-30wt % and content of the raw gasoline in a range of of 70-99w %
8. The preparation nethod according to claim7, wherein based on total
anount of the 40 gasoline conposition, the sec-butyl acetate is added in
an anount neki ng content of the sec-butyl acetate in the gasoline
conposition in a range of 2-10wt % and content of the raw gasoline in a
range of 90-98wt % 9. The preparation nethod according to claim7 or 8,
wherein the sec-butyl acetate has a purity of no |lower than 80wt % 10. The
preparation nmethod according to claim?7, wherein the nethod further
conprises a step of adding one or nore selected fromthe group consisting
of ether-based conpounds, al cohol -based conmpounds and aronati c hydrocar bons
into the raw material gasoline, based on total anount of the gasoline
conposition, total anobunt of the ether-based conpounds, al cohol -based
conpounds and aromati ¢ hydrocarbons in the gasoline conposition is
0.02-33wmt % 10 11. The preparation nmethod according to claim10, wherein

t he et her-based conpounds are added in an anount mnaking total content of

t he et her-based conpounds in the gasoline conposition in a range of of

- 0.1-15wt % the al cohol -based conpounds are added in an anmount maki ng total
content of al cohol-based conpounds in the gasoline conmposition in a 15
range of 0.02-10wt % and the aromatic hydrocarbons are added in an anount
maki ng total content of aromatic hydrocarbons in the gasoline conposition
in a range of 0.02-33wmt % 12. The preparation method according to claim 10
or 11, wherein the ether-based conmpounds are one or nore selected fromthe
group consisting of nmethyl tert-butyl ether, ethyl 20 tert-butyl ether,
tert-anyl nmethyl ether and dibutyl ether, the al cohol -based conpounds are
one or nore selected fromthe group consisting of nethanol, ethanol,

n- but anol, sec-butanol and tert-butanol, and the aromatic hydrocarbons are
one or nore selected fromthe group coﬁélting of benzene, tol uene,

et hyl benzene, xylene, trinethyl benzene and C10 aromatic hydrocarbon.




