
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

39
0 

30
3

A
1

��&�����������
(11) EP 2 390 303 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
30.11.2011 Bulletin 2011/48

(21) Application number: 09838609.7

(22) Date of filing: 21.01.2009

(51) Int Cl.:
C10G 35/04 (2006.01) C10G 7/00 (2006.01)

C10G 7/08 (2006.01) B01D 3/40 (2006.01)

(86) International application number: 
PCT/CN2009/070238

(87) International publication number: 
WO 2010/083642 (29.07.2010 Gazette 2010/30)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK TR

(71) Applicant: Beijing Grand Golden-Bright 
Engineering 
& Technologi Co., Ltd.
Beijing 100083 (CN)

(72) Inventor: DING, Ranfeng
Beijing 100083 (CN)

(74) Representative: Steinecke, Peter
Müller Fottner Steinecke 
Rechtsanwälte - Patentanwälte 
Technologiezentrum Jülich 
Karl-Heinz-Beckurts-Strasse 13
52428 Jülich (DE)

(54) SYSTEM AND PROCESS FOR PRODUCING HIGH QUALITY GASOLINE BY RECOMBINATION 
AND SUBSEQUENT HYDROGENATION OF CATALYTIC HYDROCARBONS

(57) The invention discloses a system for preparing
high-quality gasoline through component oil refining hy-
drocarbon recombination hydrogenation and a method
thereof, which is characterized by comprising an ex-
traction system, a distillation system and a hydrogenation
device, wherein the upper part of the extraction system
is connected with the distillation system through a pipe-
line, and the lower part of the extraction system is con-
nected with an extract oil hydrogenation device through
the pipeline; light gasoline is recovered by the upper part
of the distillation system through the pipeline; the lower

part of the distillation system is connected with the heavy
gasoline hydrogenation device through the pipeline; and
reformate or ethylene feed are recovered through the
lower part of the heavy gasoline hydrogenation device
through the pipeline. The system for preparing high-qual-
ity gasoline through component oil refining hydrocarbon
recombination hydrogenation and the method thereof
has small scale and low cost and can remove olefin, mer-
captan sulphur and diene.
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Description

Technical Field

[0001] The invention relates to a system for preparing high-quality gasoline and a method thereof, in particular to a
system for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogenation
and a method thereof.

Backround Art

[0002] The catalytic cracking, catalytic pyrolysis and catalytic cracking technology is adopted as the core oil refining
technology; catalytic cracking is divided into wax oil catalytic cracking and resid fluid catalytic cracking; reformate produced
by the catalytic cracking technology is collectively called catalytic hydrocarbon; obtained catalytic hydrocarbon can be
generally fractionated in a fractionating tower to obtain dry gas, liquefied gas, gasoline, diesel oil, heavy oil and other
products, wherein the gasoline and the diesel oil accounts for above 70 percent of total gasoline and diesel oil supply
amount.
[0003] Along with more and more stringent environmental requirements and increasingly improved requirements for
the gasoline and the diesel oil, the prior processing method of fractionating the prior catalytic hydrocarbon in the frac-
tionating tower has the following disadvantages that firstly, the quality of the gasoline and the diesel oil produced by
adopting the processing method is required to be improved, the gasoline has higher olefin content and lower octane
number (RON), the diesel oil has lower cetane number, and the invariability does not satisfy the requirements; secondly,
the gasoline with different grades can not be simultaneously produced by adopting the processing method, and the
varieties of products are single; and thirdly, the proportion of the produced diesel oil and the gasoline and the demand
in the market are not matched, the diesel oil can not satisfy the demands, and the gasoline is beyond the requirements.
[0004] In order solve the above problems, a Chinese patent, namely a catalytic hydrocarbon recombination processing
method with a Chinese patent number of 03148181.7 is provided; and the Chinese Patents with the patent numbers of
200310103541.9 and 200310103540.4 are improved, which relate to a washing system and a solvent recovery system.
However, the problem of how to reduce sulphur and olefin is not related in the disclosed patents.
[0005] At present, the sulphur content, the olefin content and the benzene content respectively are not more than 0.05
percent (wt), 35 percent (v) and 2.5 percent (v) upon request of the GB 17930 Gasoline Standard; and most of refineries
can satisfy the gasoline quality. However, the sulphur content, the olefin content and the benzene content respectively
are not more than 0.015 percent (wt), 30 percent (v) and 1 percent (v) upon request of the State III Gasoline Standard
to be executed in 2010. Most of refineries must face to the higher requirements regulated in the State IV Gasoline
Standard that the sulphur content and the olefin content respectively are not more than 0.005 percent (wt) and 25 percent
(v). The transition from the State III Gasoline Standard to the State IV Gasoline Standard must be considered in the
gasoline quality solution, and the better planning scheme is a one-off planning scheme prepared according to the State
IV Gasoline Standard.
[0006] Due to long-standing status that large proportion difference of gasoline components exists between China and
developed country, catalytic cracked gasoline accounts for higher proportion, and reformate and alkylation gasoline
account for smaller proportion, the problem of sulphur and olefin reduction required to be solved in the upgrade of
gasoline quality mainly is mainly related to the problem of catalytic gasoline.
[0007] It is generally acknowledged that 5-10 percent of total sulphur in the catalytic cracking feedstock enters gasoline
fraction. According to the characteristics of small catalytic feedstock hydrogenation refining capacity and larger secondary
catalytic cracking capacity in domestic refineries as well as residuum coking, the content of sulphur contained in the
catalytic gasoline produced by refineries for processing low-sulphur (with 0.3 percent of sulphur content) crude oil is
about 200 ppm, the crude oil with 0.8 percent of sulphur content is processed, and the content of sulphur contained in
the catalytic gasoline is 900 ppm. Therefore, the difficulty of updating gasoline quality is a problem of transition from
olefin reduction to sulphur reduction. The catalytic cracked process or the improvement of catalysts can not basically
solve the sulphur problem; the catalytic cracking feed hydrogen desulphurization can not be extensively applied due to
large investment, high running expense, limited conditions in the refineries and can not be applicable to the refineries
with lower processing capacity. Meanwhile, a catalytic cracking unit is adopted for reducing olefin in a transition manner,
thereby increasing the loss of light products and gasoline octane number (RON).
[0008] The caustic washing desulphurization is not applicable to deolefination, which also can cause environmental
pollution; and the energy consumption high, and the expenses also are higher through hydrotreating the light gasoline.
[0009] Therefore, the invention provides a treatment system and a method thereof, which has low cost and low energy
consumption and can prepare blended gasoline with low sulphur content, low olefin content and high octane number
(RON) under the condition of no pollution so as to solve the difficulties desiderated to be solved in the technical field.
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Contents of the Invention

[0010] One of aims of the invention is to provide a system which has low cost and low energy consumption and can
prepare gasoline with low sulphur content, low olefin content and high octane number (RON) under the condition of no
pollution.
[0011] In order to achieve the purpose, the invention adopts the following scheme that:

Scheme I:

[0012] A system for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydro-
genation and a method thereof, characterized by comprising an extraction system, a distillation system and a hydrogen-
ation device, wherein the upper part of the extraction system is connected with the distillation system through a pipeline,
and the lower part of the extraction system is connected with the hydrogenation device through the pipeline; the hydro-
genation device is connected with the pipeline at the upper part of the distillation system through the pipeline; products
are directly recovered by the upper part of the extraction system through the pipeline; the middle part of the distillation
system is connected with another hydrogenation device through the pipeline; and products are directly recovered by the
lower part of the distillation system through the pipeline.

Scheme II:

[0013] A system for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydro-
genation and a method thereof, characterized by comprising an extraction system, a distillation system and hydrogenation
devices, wherein the upper part of the extraction system is connected with the distillation system through a pipeline, the
lower part of the extraction system is connected with an extract oil hydrogenation device through the pipeline; light
gasoline is directly recovered by the upper part of the distillation system through the pipeline; the lower part of the
distillation system is connected with a heavy gasoline hydrogenation device through the pipeline; and catalytic reforming
feedstock or ethylene cracking feed is recovered by the lower part of the heavy gasoline hydrogenation device through
the pipeline.
[0014] Another aim of the invention is to provide a method for preparing high-quality gasoline.

Scheme I:

[0015] A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hy-
drogenation, which comprises the following steps of extracting and separating feedstock in an extraction system to
extract raffinate oil and extract oil; cutting and fractionating the raffinate oil extracted by the extraction system in a
distillation system, distilling light gasoline through the upper part of the distillation system and recovering the light gasoline
as blended gasoline; extracting chemical light oil through a lateral line at the middle part of the distillation system;
hydrotreating the chemical light oil in a chemical light oil hydrogenation device; recovering the hydrogenated chemical
light oil as high-quality ethylene feed or catalytic reforming feedstock; hydrotreating the extract oil extracted by the
extraction system in an extract oil hydrogenation device; recovering the hydrogenated extract oil after being mixed with
the light gasoline as blended gasoline; and directly recovering diesel oil after being cut by the distillation system.
[0016] A preferred technical scheme, characterized in that the distillation system is a distillation tower with a tower
top temperature of 77-95 DEG C, a tower bottom temperature of 173-194 DEG C, a tower top pressure of 0.15-0.25
MPa (absolute pressure) and a tower bottom pressure of 0.20-0.30 MPa (absolute pressure); the distillation range of
light gasoline is controlled within 30-110 DEG C; the distillation range of chemical light oil is 110-160 DEG C; and the
distillation range of diesel oil is 160-205 DEG C.
[0017] A preferred technical scheme, characterized in that the distillation system is a distillation tower with a tower
top temperature of 87 DEG C, a tower bottom temperature of 184 DEG C, a tower top pressure of 0.2 MPa (absolute
pressure) and a tower bottom pressure of 0.25 MPa (absolute pressure).
[0018] A preferred technical scheme, characterized in that the solvents used in the extraction system are sulfolane
with an extraction temperature of 120 DEG C, a solvent ratio (solvent/feeding) of 3.5 (mass), a raffinate oil washing ratio
of 0.2 (mass), a solvent recovery temperature of 165 DEG C and a solvent recovery pressure of 0.1 MPa (absolute
pressure).
[0019] A preferred technical scheme, characterized in that the solvents used in the extraction system are N-Methyl-
Pyrrolidone with an extraction temperature of 130 DEG C, a solvent ratio (solvent/feeding) of 2.5 (mass), a raffinate oil
washing ratio of 0.25 (mass), a solvent recovery temperature of 177 DEG C and a solvent recovery pressure of 0.1 MPa
(absolute pressure).
[0020] A preferred technical scheme, characterized in that the solvents used in the extraction system are N-formyl-
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morpholine with an extraction temperature of 150 DEG C, a solvent ratio (solvent/feeding) of 6 (mass), a raffinate oil
washing ratio of 0.3 (mass), a solvent recovery temperature of 185 DEG C and a solvent recovery pressure of 0.2 MPa
(absolute pressure).
[0021] A preferred technical scheme, characterized in that all the catalysts in the chemical light oil hydrogenation
device are hydrogenation catalysts GHT-22; and the chemical light oil hydrogenation device has a volume airspeed ratio
of 1-4 h-1, a hydrogen/oil volume ratio of 250-500, an operating temperature of 250-320 DEG C and an operating pressure
of 1-4 MPa (absolute pressure).
[0022] A preferred technical scheme, characterized in that the chemical light oil hydrogenation device has a volume
airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio of 300, an operating temperature of 285 DEG C and an operating
pressure of 2.5 MPa (absolute pressure).
[0023] A preferred technical scheme, characterized in that all the catalysts in the extract oil hydrogenation device
are hydrogenation catalysts GHT-22; and the extract oil hydrogenation device has a volume airspeed ratio of 1-4 h-1, a
hydrogen/oil volume ratio of 250-500, an operating temperature of 250-290 DEG C and an operating pressure of 1-4
MPa (absolute pressure).
[0024] A preferred technical scheme, characterized in that the extract oil hydrogenation device has a volume airspeed
ratio of 2.5 h-1, a hydrogen/oil volume ratio of 300, an operating temperature of 270 DEG C and an operating pressure
of 2.5 MPa (absolute pressure).
[0025] A preferred technical scheme, characterized in that the physical and chemical properties of all the hydrogen-
ation catalysts GHT-22 in the chemical light oil hydrogenation device and the extract oil hydrogenation device are shown
as follows:

Scheme II:

[0026] A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hy-
drogenation, which comprises the following steps of extracting and separating feedstock in an extraction system to
extract raffinate oil and extract oil; cutting and fractionating the raffinate oil extracted by the extraction system in a
distillation system, distilling light gasoline through the upper part of the distillation system, and recovering the light
gasoline as blended gasoline through the lower part of the distillation system; distilling heavy gasoline through the lower
part of the distillation system, and hydrotreating the heavy gasoline in a heavy gasoline hydrogenation device; recovering
the heavy gasoline after being treated by the heavy gasoline hydrogenation device as high-quality ethylene feed or
catalytic reforming feedstock; hydrotreating the extract oil extracted by the extraction system in an extract oil hydrogen-
ation device; and recovering the hydrogenated extract oil after being mixed with the light gasoline as blended gasoline.
[0027] A preferred technical scheme, characterized in that the distillation system is a distillation tower with a tower
top temperature of 77-95 DEG C, a tower bottom temperature of 173-194 DEG C, a tower top pressure of 0.15-0.25
MPa (absolute pressure) and a tower bottom pressure of 0.20-0.30 MPa (absolute pressure); the distillation range of
light gasoline is controlled within 30-110 DEG C; and the distillation range of the heavy gasoline is 110-205 DEG C.

Names of index Unit GHT-22

Appearance - Grey three-leaf shape

Specification mm Φ1.5-2.0

Intensity N/cm 180

Bulk density g/ml 0.73

Specific surface area m2/g 180

Pore volume ml/g 0.5-0.6

WO3 m% 15

NiO m% 1.7

CoO m% 0.15

Na20 m% <0.09

Fe203 m% <0.06

SiO2 m% <0.60

Carrier m% 82.4
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[0028] A preferred technical scheme, characterized in that the distillation tower has a tower top temperature of 87
DEG C, a tower bottom temperature of 187 DEG C, a tower top pressure of 0.20 MPa (absolute pressure) and a tower
bottom pressure of 0.25 MPa (absolute pressure).
[0029] A preferred technical scheme, characterized in that the solvents used in the extraction system is sulfolane
with an extraction temperature of 120 DEG C, a solvent ratio (solvent/feeding) of 3.5 (mass), a raffinate oil washing ratio
of 0.2 (mass), a solvent recovery temperature of 165 DEG C and a solvent recovery pressure of 0.1 MPa (absolute
pressure).
[0030] A preferred technical scheme, characterized in that the solvents used in the extraction system is N-Methyl-
Pyrrolidone with an extraction temperature of 130 DEG C, a solvent ratio (solvent/feeding) of 2.5 (mass), a raffinate oil
washing ratio of 0.25 (mass), a solvent recovery temperature of 177 DEG C and a solvent recovery pressure of 0.15
MPa (absolute pressure).
[0031] A preferred technical scheme, characterized in that the solvents used in the extraction system is N-formyl-
morpholine with an extraction temperature of 150 DEG C, a solvent ratio (solvent/feeding) of 6.0 (mass), a raffinate oil
washing ratio of 0.3 (mass), a solvent recovery temperature of 185 DEG C and a solvent recovery pressure of 0.2 MPa
(absolute pressure).
[0032] A preferred technical scheme, characterized in that all the catalysts in the heavy gasoline hydrogenation
device and the extract oil hydrogenation device are hydrogenation catalysts GHT-22; and each hydrogenation device
has a volume airspeed ratio of 1.0-4.0 h-1, a hydrogen/oil volume ratio of 250-500, an operating temperature of 250-290
DEG C and an operating pressure of 1.0-4.0 MPa (absolute pressure).
[0033] A preferred technical scheme, characterized in that the heavy gasoline hydrogenation device has a volume
airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio of 300, an operating temperature of 270 DEG C and an operating
pressure of 2.50 MPa (absolute pressure).
[0034] A preferred technical scheme, characterized in that the extract oil hydrogenation device has a volume airspeed
ratio f 2.5 h-1, a hydrogen/oil volume ratio of 300, an operating temperature of 285 DEG C and an operating pressure
of 2.50 MPa (absolute pressure).
[0035] A preferred technical scheme, characterized in that the physical and chemical properties of all hydrogenation
catalysts GHT-22 in the chemical light oil hydrogenation and the extract oil hydrogenation device are shown as follows:

[0036] The solvents used in the invention also can be other solvents or mixed two or more than two solvents in these
solvents by arbitrary proportion.
[0037] The naphtha, the stabilized gasoline and the hydrotreated coker gasoline in the invention can be mixed by
arbitrary proportion.
[0038] The cut points (distillation range) of the light gasoline, the chemical light oil and the diesel oil in the invention
can be adjusted. If the distillation range of the light gasoline is controlled within 30-70 DEG C, the distillation ranges of
the chemical light oil and the diesel oil respectively are 70-160 DEG C and 160-205 DEG C; and if the distillation range
of the light gasoline is controlled within 30-90 DEG C, the distillation ranges of the chemical light oil and the diesel oil

Names of index Unit GHT-22

Appearance - Grey three-leaf shape

Specification mm Φ1.5-2.0

Intensity N/cm 180

Bulk density g/ml 0.73

Specific surface area m2/g 180

Pore volume ml/g 0.5-0.6

WO3 m% 15

NiO m% 1.7

CoO m% 0.15

Na20 m% <0.09

Fe2O3 m% <0.06

SiO2 m% <0.60

Carrier m% 82.4
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respectively are 90-160 DEG C and 160-205 DEG C.
[0039] The distillation system (distillation tower) used in the invention is a distillation system disclosed in a Chinese
patent with a patent numbers of 03148181.7, namely catalytic hydrocarbon recombination treatment method. The used
extraction system (extraction tower) is an extraction system disclosed in a Chinese patent with patent numbers of
200310103541.9 and 200310103540.4, which comprises a solvent recovery system and a washing system.
[0040] The hydrogenation device used in the invention is the prior hydrogenation device, which comprises a heating
furnace, a heat exchanger, a high-pressure separator, an air condenser, a water condenser and the like.
[0041] The invention is further described as follows through attached drawings and specific implementation manner,
but it does not mean that the protection scope of the invention is limited.

Description of the Drawings

[0042]

Fig. 1 is a flow diagram of embodiment 1.

Fig. 2 is a flow diagram of embodiments 2 and 3.

Fig. 3 is a flow diagram of embodiment 4.

Fig. 4 is a flow diagram of embodiments 5 and 6.

Specific implementation manner

Embodiment 1

[0043] Fig. 1 is the flow diagram of embodiment 1, which comprises the following steps of extracting and separating
stabilized gasoline (catalytic gasoline) with a distillation range of 35-205 DEG C, a sulphur content of 100 ppm, a
mercaptan sulphur content of 5 ppm, an olefine content of 30 percent (v), an alkadiene content of 0.1 percent (v), an
aromatic hydrocarbon content of 15 percent (v), an octane number (RON) of 89 and a density of 728 kilograms/m3 in
an extraction tower 1 by the flow capacity of 60,000 tons/annual to extract extract oil and raffinate oil; ensuring that the
solvents used in the extraction tower 1 are sulfolane with an extraction temperature of 120 DEG C, a solvent ratio
(solvent/feeding) of 3.5 (mass), a raffinate oil washing ratio of 0.2 (mass), a solvent recovery temperature of 165 DEG
C and a solvent recovery pressure of 0.1 MPa (absolute pressure); cutting and fractionating raffinate oil extracted by
the upper part of the extraction tower 1 in a distillation tower 2 by the flow capacity of 48,000 tons/annual to respectively
obtain light gasoline, chemical light oil and diesel oil, wherein the distillation tower 2 has a tower top temperature of 77
DEG C, a tower bottom temperature of 173 DEG C, a tower top pressure of 0.15 MPa (absolute pressure) and a tower
bottom pressure of 0.20 MPa (absolute pressure); distilling the light oil with a distillation range of 30-110 DEG C through
the upper part of the distillation tower 2 and recovering the light oil as blended gasoline by the flow capacity of 19,500
tons/annual; extracting the chemical light oil with a distillation range of 110-160 DEG C through a lateral line of the
distillation tower 2, wherein the distillation tower 2 has a total distillation amount of 22,500 tons/annual; hydrotreating
the chemical light oil in a hydrogenation device 3-1 by the flow capacity of 22,500 tons/annual, wherein the catalysts in
the hydrogenation device 3-1 are hydrogenation catalysts GHT-22, and the hydrogenation device 3-1 has a volume
airspeed ratio of 4h-1, a hydrogen/oil volume ratio of 500, an operating temperature of 320 DEG C and an operating
pressure of 4 MPa (absolute pressure); recovering the hydrogenated chemical light oil as high-quality ethylene feed or
catalytic reforming feedstock by the flow capacity of 22,500 tons/annual; hydrotreating extract oil extracted by the lower
part of the extraction tower 1 in a hydrogenation device 3-2 by the flow capacity of 12,000 tons/annual, wherein the
catalysts in the hydrogenation device 3-2 are hydrogenation catalysts GHT-22, the hydrogenation device 3-2 has a
volume airspeed ratio of 4h-1, a hydrogen/oil volume ratio of 500, an operating temperature of 290 DEG C and an
operating pressure of 4 MPa (absolute pressure); recovering the hydrogenated extract oil after being mixed with the
light gasoline as blended gasoline by the flow capacity of 12,000 tons/annual; and directly recovering the diesel oil with
a distillation range of 160-205 DEG C after being cut by the distillation tower 2 as diesel oil products by the flow capacity
of 6,000 tons/annul.
[0044] The obtained blended gasoline has a distillation of 30-205 DEG C, a sulphur content of 3.1 ppm, a mercaptan
sulphur content of 1.0 ppm ((The trace contained is capable of being detected), an olefine content of 24.1 percent (v),
an alkadiene content of 0.05 percent (v), an aromatic hydrocarbon content of 26.7 percent (v), an octane number (RON)
of 95.3, a density of 727.6 kilograms/m3 and an overall recovery of 31,500 tons/annual.
[0045] The obtained high-quality ethylene feed or the catalytic reforming feedstock has a distillation range of 110-160
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DEG C, a trace contained in the sulphur content incapable of being detected, a mercaptan sulphur content of 1.0 ppm
(The trace contained is capable of being detected), a trace contained in the olefin content incapable of being detected,
a bromine index (bromine number) of 39 (0.039), an aromatic hydrocarbon content of 1.3 percent (v), ne number (RON)
of 83.0, a density of 729.0 kilograms/m3 and an overall recovery of 22,500 tons/annual.
[0046] The obtained diesel oil has a distillation range of 160-205 DEG C, a sulphur content of 26.3 ppm, a mercaptan
sulphur content of 1.55 ppm, an olefin content of 27.8 percent (v), an alkadiene content of 0.04 percent (v), an aromatic
hydrocarbon content of 5.6 percent (v), a cetane number of 45.8, a density of 751.7 kilograms/m3 and an overall amount
of 6000 tons/annual.
[0047] The physical and chemical properties of all the hydrogenation catalysts GHT-22 in the hydrogenation device
are shown as follows:

[0048] The measuring methods used in the invention are shown as follows (the same below):
1. Distillation range: GB/T6536-1997 Petroleum Products-Determination of Distillation;
2. Sulphur content: SH/T0689-2000 Standard Test Method for Determination of Total Sulphur in Light Hydrocarbons,
Motor Fuels and Oils (Ultraviolet Fluorescence);
3. Mercaptan Sulphur: GB/T1792-1988 Distillate Fuels-Determination of Mercaptan Sulphur (Potentiometric Titration
Method);
4. Olefin: GB/T11132-2002 Standard Test Method for Hydrocarbon Types in Liquid Petroleum Products (Fluorescent
Indicator Adsorption Method);
5. Aromatic Hydrocarbon: GB/T11132-2002 Standard Test Method for Hydrocarbon Types in Liquid Petroleum Products
(Fluorescent Indicator Adsorption Method);
6. Octane Number: GB/T5487 Test method for motor gasoline octane Number (Research Method);
7. Density: GB/T1884-2000 Crude Petroleum and Liquid Petroleum Products-Laboratory Determination of Density--
Hydrometer Method;
8. Measurement of Diene (Alkadiene): Titering process
9. Hydrogenation catalyst analytical method:

Names of index Unit GHT-22

Appearance - Grey three-leaf shape

Specification mm Φ1.5-2.0

Intensity N/cm 180

Bulk density g/ml 0.73

Specific surface area m2/g 180

Pore volume ml/g 0.5-0.6

WO3 m% 15

NiO m% 1.7

COO m% 0.15

Na2O m% <0.09

Fe2O3 m% <0.06

SiO2 m% <0.60

Carrier m% 82.4

Chemical compound Analytical method Adopted petrochemical industry

NiO Colorimetric method SH/T0346-1992

CoO Colorimetric method SH/T0345-1992

WO3 Colorimetric method

Physical properties Analytical method Used instrument
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10. Bromine index detection: GB/T 11136-1989

Embodiment 2

[0049] Fig. 2 is the flow diagram of embodiment 2, which comprises the following steps of extracting and separating
stabilized gasoline (catalytic gasoline) with a distillation range of 35-205 DEG C, a sulphur content of 100 ppm, a
mercaptan sulphur content of 5 ppm, an olefine content of 30 percent (v), an alkadiene content of 0.1 percent (v), an
aromatic hydrocarbon content of 15 percent (v), an octane number (RON) of 89 and a density of 728 kilograms/m3 in
an extraction tower 1 by the flow capacity of 60,000 tons/annual; simultaneously extracting and separating naphtha with
a distillation range of 30-205 DEG C, a sulphur content of 200 ppm, a mercaptan sulphur content of 1 ppm, an olefine
content of lower than 0.1 percent (v) (The trace contained is capable of being detected), an alkadiene content of lower
than 0.1 percent (v) (The trace contained is capable of being detected), an aromatic hydrocarbon content of 8 percent
(v), an octane number (RON) of 82 and a density of 732 kilograms/m3 in the extraction tower 1 by the flow capacity of
20,000 tons/annual; meanwhile, extracting and separating hydrotreated coker gasoline with a distillation range of 30-205
DEG C, a sulphur content of 150 ppm, a mercaptan sulphur content of 1 ppm, an olefine content of lower than 6 percent
(v), an alkadiene content of lower than 0.01 percent (v) (The trace contained is capable of being detected), an aromatic
hydrocarbon content of 10 percent (v), an octane number (RON) of 79 and a density of 721 kilograms/m3 in the extraction
tower 1 by the flow capacity of 20,000 tons/annual; extracting and separating three feedstock after being mixed in the
extraction tower 1 to extract extract oil and raffinate oil; ensuring that the solvents used in the extraction tower 1 are N-
Methyl-Pyrrolidone with an extraction temperature of 130 DEG C, a solvent ratio (solvent/feeding) of 2.5 (mass), a
raffinate oil washing ratio of 0.25 (mass), a solvent recovery temperature of 177 DEG C and a solvent recovery pressure
of 0.15 MPa (absolute pressure); cutting and fractionating the raffinate oil extracted by the extraction tower 1 in a
distillation tower 2 by the flow capacity of 84,000 tons/annual to respectively obtain light gasoline, chemical light oil and
diesel oil, wherein the distillation tower 2 has a tower top temperature of 87 DEG C, a tower bottom temperature of 184
DEG C, a tower top pressure of 0.2 MPa (absolute pressure) and a tower bottom pressure of 0.25 MPa (absolute
pressure); distilling the light oil with a distillation range of 30-110 DEG C through the upper part of the distillation tower
2 and recovering the light oil as blended gasoline by the flow capacity of 33,000 tons/annual; extracting the chemical
light oil with a distillation range of 110-160 DEG C through a lateral line of the distillation tower 2, wherein the distillation
tower 2 has a total distillation amount of 41,000 tons/annual; hydrotreating the chemical light oil in a hydrogenation
device 3-1 by the flow capacity of 41,000 tons/annual, wherein the catalysts in the hydrogenation device 3-1 are hydro-
genation catalysts GHT-22, and the hydrogenation device 3-1 has a volume airspeed ratio of 1.0 h-1, a hydrogen/oil
volume ratio of 250, an operating temperature of 250 DEG C and an operating pressure of 1.0 MPa (absolute pressure);
recovering the chemical light oil as high-quality ethylene feed or catalytic reforming feedstock by the flow capacity of
41,000 tons/annual; hydrotreating the extract oil extracted by the extraction tower 1 in a hydrogenation device 3-2 by
the flow capacity of 16,000 tons/annual, wherein the catalysts in the hydrogenation device 3-2 are hydrogenation catalysts
GHT-22, the hydrogenation device 3-2 has a volume airspeed ratio of 1.0 h-1, a hydrogen/oil volume ratio of 250, an
operating temperature of 250 DEG C and an operating pressure of 1.0 MPa (absolute pressure); recovering the hydro-
genated extract oil after being mixed with the light gasoline as blended gasoline by the flow capacity of 16,000 tons/
annual; and directly recovering the diesel oil with a distillation range of 160-205 DEG C after being cut by the distillation
tower 2 as diesel oil products by the flow capacity of 10,000 tons/annul.
[0050] The obtained blended gasoline has a distillation of 30-205 DEG C, a sulphur content of 3.4 ppm, a mercaptan
sulphur content of 1.0 ppm ((The trace contained is capable of being detected), an olefine content of 16.6 percent (v),
an alkadiene content of 0.05 percent (v), an aromatic hydrocarbon content of 23.7 percent (v), an octane number (RON)
of 95.0, a density of 719.2 kilograms/m3 and an overall recovery of 49,000 tons/annual.
[0051] The obtained high-quality ethylene feed or catalytic reforming feedstock has a distillation range of 110-160
DEG C, a trace contained in the sulphur content incapable of being detected, a mercaptan sulphur content of 1.0 ppm

(continued)
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(The trace contained is capable of being detected), a trace contained in the olefine content incapable of being detected,
a bromine index (bromine number) of 32 (0.032), an aromatic hydrocarbon content of 1.3% (v), an octane number (RON)
of 76.2, a density of 731.0 kilograms/m3 and an overall recovery of 41,000 tons/annual.
[0052] The obtained diesel oil has a distillation range of 160-205 DEG C, a sulphur content of 46.5 ppm, a mercaptan
sulphur content of 0.17 ppm (The trace contained is capable of being detected), an olefin content of 15.0 percent (v),
an alkadiene content of 0.04 percent (v), an aromatic hydrocarbon content of 3.6 percent (v), a cetane number of 45.5,
a density of 753.9 kilograms/m3 and an overall amount of 10,000 tons/annual.
[0053] The physical and chemical properties of all the hydrogenation catalysts GHT-22 contained in the hydrogenation
device and the used test method thereof are the same as the embodiment 1.

Embodiment 3

[0054] The flow is the same as the embodiment 2, which comprises the following steps of extracting and separating
stabilized gasoline (catalytic gasoline) with a distillation range of 30-205 DEG C, a sulphur content of 800 ppm, a
mercaptan sulphur content of 9 ppm, an olefine content of 36 percent (v), an alkadiene content of 0.9 percent (v), an
aromatic hydrocarbon content of 17 percent (v), an octane number (RON) of 91 and a density of 731 kilograms/m3 in
an extraction tower 1 by the flow capacity of 60,000 tons/annual; simultaneously extracting and separating naphtha with
a distillation range of 30-205 DEG C, a sulphur content of 200 ppm, a mercaptan sulphur content of 1 ppm, an olefine
content of lower than 0.1 percent (v) (The trace contained is capable of being detected), an alkadiene content of lower
than 0.01 percent (v) (The trace contained is capable of being detected), an aromatic hydrocarbon content of 8 percent
(v), an octane number (RON) of 82 and a density of 732 kilograms/m3 in the extraction tower 1 by the flow capacity of
20,000 tons/annual; meanwhile, extracting and separating hydrotreated coker gasoline with a distillation range of 30-205
DEG C, a sulphur content of 150 ppm, a mercaptan sulphur content of 1 ppm, an olefine content of 6 percent (v), an
alkadiene content of lower than 0.01 percent (v) (The trace contained is capable of being detected), an aromatic hydro-
carbon content of 10 percent (v), an octane number (RON) of 79 and a density of 721 1 kilograms/m3 in the extraction
tower 1 by the flow capacity of 20,000 tons/annual; extracting and separating three feedstock after being mixed in the
extraction tower 1 to extract extract oil and raffinate oil; ensuring that the solvents used in the extraction tower 1 are N-
formyl-morpholine with an extraction temperature of 150 DEG C, a solvent ratio (solvent/feeding) of 6.0 (mass), a raffinate
oil washing ratio of 0.3 (mass), a solvent recovery temperature of 185 DEG C and a solvent recovery pressure of 0.2
MPa (absolute pressure); cutting and fractionating the raffinate oil extracted by the upper part of the extraction tower 1
in a distillation tower 2 by the flow capacity of 82,000 tons/annual to respectively obtain light gasoline, chemical light oil
and diesel oil, wherein the distillation tower 2 has a tower top temperature of 95 DEG C, a tower bottom temperature of
194 DEG C, a tower top pressure of 0.25 MPa (absolute pressure) and a tower bottom pressure of 0.30 MPa (absolute
pressure); distilling the light oil with a distillation range of 30-110 DEG C through the upper part of the distillation tower
2 and recovering the light oil as blended gasoline by the flow capacity of 33,000 tons/annual; extracting the chemical
light oil with a distillation range of 110-160 DEG C through a lateral line of the distillation tower 2, wherein the distillation
tower 2 has a total distillation amount of 41,000 tons/annual; hydrotreating the chemical light oil in a hydrogenation
device 3-1 by the flow capacity of 41,000 tons/annual, wherein the catalysts in the hydrogenation device 3-1 are hydro-
genation catalysts GHT-22, and the hydrogenation device 3-1 has a volume airspeed ratio of 2.5 h-1, a hydrogen/oil
volume ratio of 300, an operating temperature of 285 DEG C and an operating pressure of 2.5 MPa (absolute pressure);
recovering the hydrogenated chemical light oil as high-quality ethylene feed or catalytic reforming feedstock by the flow
capacity of 41,000 tons/annual; hydrotreating the extract oil extracted by the extraction tower 1 in a hydrogenation device
3-2 by the flow capacity of 18,000 tons/annual, wherein the catalysts in the hydrogenation device 3-2 are hydrogenation
catalysts GHT-22, and the hydrogenation device 3-2 has a volume airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio
of 300, an operating temperature of 270 DEG C and an operating pressure of 2.5 5 MPa (absolute pressure); recovering
the hydrogenated extract oil after being mixed with the light gasoline as blended gasoline by the flow capacity of 18,000
tons/annual; and directly recovering the diesel oil with a distillation range of 160-205 DEG C after being cut by the
distillation tower 2 as diesel oil products by the flow capacity of 8,000 tons/annul.
[0055] The obtained blended gasoline has a distillation range of 30-205 DEG C, a sulphur content of 3.2 ppm, a
mercaptan sulphur content of lower than 1.0 ppm (The trace contained is capable of being detected), an olefine content
of 19.5 percent (v), an alkadiene content of 0.05 percent (v), an aromatic hydrocarbon content of 25.0 percent (v), an
octane number (RON) of 94.7, a density of 723.3 kilograms/m3, an overall recovery of 51,000 tons/annual.
[0056] The obtained high-quality ethylene feed or reformate has a distillation of 110-160 DEG C, a trace contained in
the sulphur content incapable of being detected, a mercaptan sulphur content of lower than 1.0 ppm (The trace contained
is capable of being detected), a trace contained in the olefine content incapable of being detected, a bromine index
(bromine number) of 25 (0.025), an aromatic hydrocarbon content of 1.3 percent (v), an octane number (RON) of 77.6,
a density of 731.0 kilograms/m3, an overall recovery of 41,000 tons/annual.
[0057] The obtained diesel oil has a distillation of 160-205 DEG C, a sulphur content of 478.1 ppm, a mercaptan
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sulphur content of 2.61 ppm, an olefine content of 17.8 percent (v), an alkadiene content of 0.04 percent (v), an aromatic
hydrocarbon content of 5.6 percent (v), a cetane number of 45.1, a density of 759.1 kilograms/m3 and an overall recovery
of 8,000 tons/annual.
[0058] The all the hydrogenation catalysts GHT-22 contained in the hydrogenation devices and the used test method
thereof are the same as the embodiment 1

Embodiment 4

[0059] Fig. 3 is the flow diagram of embodiment 4, which comprises the following steps of extracting and separating
stabilized gasoline (catalytic gasoline) with a distillation range of 30-205 DEG C, a sulphur content of 100 ppm, a
mercaptan sulphur content of 5 ppm, an olefine content of 30 percent (v), an alkadiene content of 0.1 percent (v), an
aromatic hydrocarbon content of 15 percent (v), an octane number (RON) of 89 and a density of 728 kilograms/m3 in
an extraction tower 1 by the flow capacity of 60,000 tons/annual to extract extract oil and raffinate oil; ensuring that the
solvents in the extraction tower 1 are sulfolane with an extraction temperature of 120 DEG C, a solvent ratio (solvent/
feeding) of 3.5 (mass), a raffinate oil washing ratio of 0.2 (mass), a solvent recovery temperature of 165 DEG C and a
solvent recovery pressure of 0.1 MPa (absolute pressure); cutting and fractionating the raffinate oil extracted by the
extraction tower 1 in a distillation tower 2 by the flow capacity of 49.200 tons/annual, wherein the distillation tower 2 has
a tower top temperature of 77 DEG C, a tower bottom temperature of 173 DEG C, a tower top pressure of 0.1 MPa
(absolute pressure) and a tower bottom pressure of 0.20 MPa (absolute pressure) to respectively obtain light gasoline
and heavy gasoline; distilling the light oil with a distillation range of 30-110 DEG C through the upper part of the distillation
tower 2 and recovering the light oil as blended gasoline by the flow capacity of 22,100 tons/annual; hydrotreating the
heavy gasoline with a distillation range of 110-170 DEG C in a heavy gasoline hydrogenation device 3-1 by the flow
capacity of 27,100 tons/annual, wherein the catalysts in the heavy gasoline hydrogenation device 3-1 are hydrogenation
catalysts GHT-22, and the heavy gasoline hydrogenation device 3-1 has a volume airspeed ratio of 4.0h-1, a hydrogen/oil
volume ratio of 500, an operating temperature of 320 DEG C and an operating pressure of 4.0 MPa (absolute pressure);
hydrotreating the extract oil extracted by the extraction tower 1 in a hydrogenation device 3-2 by the flow capacity of
10,800 tons/annual, wherein the catalysts in the hydrogenation device 3-2 are hydrogenation catalysts GHT-22, and the
hydrogenation device 3-2 has a volume airspeed ratio of 4.0 h-1, a hydrogen/oil volume ratio of 500, an operating
temperature of 290 DEG C and an operating pressure of 4.0 MPa (absolute pressure); and recovering the hydrogenated
extract oil after being mixed with the light gasoline as blended gasoline by the flow capacity of 10,800 tons/annual.
[0060] The obtained blended gasoline has a distillation range of 30-205 DEG C, a sulphur content of 12.3 ppm, a
mercaptan sulphur content of lower than 1.0 ppm (The trace contained is capable of being detected), an olefine content
of 24.3 percent (v), an alkadiene content of 0.01 percent (v) (The trace contained is capable of being detected), an
aromatic hydrocarbon content of 24.3 percent (v), an octane number (RON) of 94.8, a density of 727.5 kilograms/m3,
an overall recovery of 32,900 tons/annual.
[0061] The obtained high-quality ethylene feed or reformate has a distillation of 110-205 DEG C, a trace contained in
the sulphur content incapable of being detected, a mercaptan sulphur content of lower than 1.0 ppm (The trace contained
is capable of being detected), a trace contained in the olefine content incapable of being detected, a bromine index
(bromine number) of 39 (0.039), an aromatic hydrocarbon content of 3.7 percent (v), an octane number (RON) of 75.0,
a density of 728.7 kilograms/m3, an overall recovery of 27,100 tons/annual.
[0062] The all the hydrogenation catalysts GHT-22 contained in the hydrogenation device and the used test method
thereof are the same as the embodiment 1.

Embodiment 5

[0063] Fig. 4 is the flow diagram of embodiment 5, which comprises the following steps of extracting and separating
stabilized gasoline (catalytic gasoline) with a distillation range of 30-205 DEG C, a sulphur content of 100 ppm, a
mercaptan sulphur content of 5 ppm, an olefine content of 30 percent (v), an alkadiene content of 0.1 percent (v), an
aromatic hydrocarbon content of 15 percent (v), an octane number (RON) of 89 and a density of 728 kilograms/m3 in
an extraction tower 1 by the flow capacity of 60,000 tons/annual; simultaneously extracting and separating naphtha with
a distillation range of 30-205 DEG C, a sulphur content of 200 ppm, a mercaptan sulphur content of 1 ppm, an olefine
content of lower than 0.1 percent (v) (The trace contained is capable of being detected), an alkadiene content of lower
than 0.01 percent (v) (The trace contained is capable of being detected), an aromatic hydrocarbon content of 8 percent
(v), an octane number (RON) of 82 and a density of 732 kilograms/m3 in the extraction tower 1 by the flow capacity of
20,000 tons/annual; meanwhile, extracting and separating hydrotreated coker gasoline with a distillation range of 30-205
DEG C, a sulphur content of 150 ppm, a mercaptan sulphur content of 1 ppm, an olefine content of 6 percent (v), an
alkadiene content of lower than 0.01 percent (v) (The trace contained is capable of being detected), an aromatic hydro-
carbon content of 10 percent (v), an octane number (RON) of 79 and a density of 721 kilograms/m3 in the extraction
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tower 1 by the flow capacity of 20,000 tons/annual to extract extract oil and raffinate oil; ensuring that the solvents used
in the extraction tower 1 are N-Methyl-Pyrrolidone with an extraction temperature of 130 DEG C, a solvent ratio (solvent/
feeding) of 2.5 (mass), a raffinate oil washing ratio of 0.25 (mass), a solvent recovery temperature of 177 DEG C and
a solvent recovery pressure of 0.15 MPa (absolute pressure); cutting and fractionating the raffinate oil extracted by the
extraction tower 1 in a distillation tower 2 by the flow capacity of 85,000 tons/annual to respectively obtain light gasoline
and heavy gasoline, wherein the distillation tower 2 has a tower top temperature of 87 DEG C, a tower bottom temperature
of 187 DEG C, a tower top pressure of 0.20 MPa (absolute pressure) and a tower bottom pressure of 0.25 MPa (absolute
pressure); distilling the light oil with a distillation range of 30-110 DEG C through the upper part of the distillation tower
2 and recovering the light oil as blended gasoline by the flow capacity of 37,400 tons/annual; hydrotreating the heavy
gasoline with a distillation range of 110-170 DEG C in a heavy gasoline hydrogenation device 3-1 by the flow capacity
of 47,600 tons/annual, wherein the catalysts in the heavy gasoline hydrogenation device 3-1 are hydrogenation catalysts
GHT-22, and the heavy gasoline hydrogenation device 3-1 has a volume airspeed ratio of 1.0 h-1, a hydrogen/oil volume
ratio of 250, an operating temperature of 250 DEG C and an operating pressure of 1.0 MPa (absolute pressure); recovering
the hydrogenated heavy gasoline as high-quality ethylene feed or catalytic reforming feedstock by the flow capacity of
47,600 tons/annual; hydrotreating the extract oil extracted by the extraction tower 1 in an extract oil hydrogenation device
3-2 by the flow capacity of 15,000 tons/annual, wherein the catalysts in the extract oil hydrogenation device 3-2 are
hydrogenation catalysts GHT-22, the extract oil hydrogenation device 3-2 has a volume airspeed ratio of 1.0 h-1, a
hydrogen/oil volume ratio of 250, an operating temperature of 250 DEG C and an operating pressure of 1.0 MPa (absolute
pressure); and recovering the hydrogenated extract oil after being mixed with the light gasoline as blended gasoline by
the flow capacity of 15,000 tons/annual.
[0064] The obtained blended gasoline has a distillation range of 30-205 DEG C, a sulphur content of 24.0 ppm, a
mercaptan sulphur content of lower than 1.0 ppm (The trace contained is capable of being detected), an olefine content
of 16.4 percent (v), an alkadiene content of 0.01 percent (v) (The trace contained is capable of being detected), an
aromatic hydrocarbon content of 22.3 percent (v), an octane number (RON) of 93.1, a density of 722.9 kilograms/m3,
an overall recovery of 52,400 tons/annual.
[0065] The obtained high-quality ethylene feed or the reformate has a distillation of 110-205 DEG C, a sulphur content
of 4.7 ppm, a mercaptan sulphur content of lower than 1.0 ppm (The trace contained is capable of being detected), a
trace contained in the olefine content incapable of being detected, a bromine index (bromine number) of 32 (0.032), an
aromatic hydrocarbon content of 1.8 percent (v), an octane number (RON) of 73.9, a density of 732.4 kilograms/m3, an
overall recovery of 47,600 tons/annual.
[0066] The all hydrogenation catalysts GHT-22 contained in hydrogenation device and the used test method thereof
are the same as the embodiment 1.

Embodiment 6

[0067] The flow diagram of embodiment 6 is the same as the embodiment 5, which comprises the following steps of
extracting and separating stabilized gasoline (catalytic gasoline) with a distillation range of 30-205 DEG C, a sulphur
content of 800 ppm, a mercaptan sulphur content of 9 ppm, an olefine content of 36 percent (v), an alkadiene content
of 0.9 percent (v), an aromatic hydrocarbon content of 17 percent (v), an octane number (RON) of 91 and a density of
731 kilograms/m3 in an extraction tower 1 by the flow capacity of 60,000 tons/annual; simultaneously extracting and
separating naphtha with a distillation range of 30-205 DEG C, a sulphur content of 200 ppm, a mercaptan sulphur content
of 1 ppm, an olefine content of lower than 0.1 percent (v) (The trace contained is capable of being detected), an alkadiene
content of lower than 0.01 percent (v) (The trace contained is capable of being detected), an aromatic hydrocarbon
content of 8 percent (v), an octane number (RON) of 82 and a density of 732 kilograms/m3 in the extraction tower 1 by
the flow capacity of 20,000 tons/annual; meanwhile, extracting and separating hydrotreated coker gasoline with a dis-
tillation range of 30-205 DEG C, a sulphur content of 150 ppm, a mercaptan sulphur content of 1 ppm, an olefine content
of 6 percent (v), an alkadiene content of lower than 0.01 percent (v) (The trace contained is capable of being detected),
an aromatic hydrocarbon content of 10 percent (v), an octane number (RON) of 79 and a density of 721 kilograms/m3

in the extraction tower 1 by the flow capacity of 20,000 tons/annual to extract extract oil and raffinate oil; ensuring that
the solvents used in the extraction tower 1 are N-formyl-morpholine with an extraction temperature of 150 DEG C, a
solvent ratio (solvent/feeding) of 6.0 (mass), a raffinate oil washing ratio of 0.3 (mass), a solvent recovery temperature
of 185 DEG C and a solvent recovery pressure of 0.2 MPa (absolute pressure); cutting and fractionating the raffinate
oil extracted by the extraction tower 1 in a distillation tower 2 by the flow capacity of 84,000 tons/annual to respectively
obtain light gasoline and heavy gasoline, wherein the distillation tower 2 has a tower top temperature of 95 DEG C, a
tower bottom temperature of 194 DEG C, a tower top pressure of 0.25 MPa (absolute pressure) and a tower bottom
pressure of 0.3 MPa (absolute pressure); distilling the light oil with a distillation range of 30-110 DEG C through the
upper part of the distillation tower 2 and recovering the light oil as blended gasoline by the flow capacity of 38,600 tons/
annual; hydrotreating the heavy gasoline with a distillation range of 110-205 DEG C in a heavy gasoline hydrogenation
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device 3-1 by the flow capacity of 45,400 tons/annual, wherein the catalysts in the heavy gasoline hydrogenation device
3-1 are hydrogenation catalysts GHT-22, and the heavy gasoline hydrogenation device 3-1 has a volume airspeed ratio
of 2.5 h-1 a hydrogen/oil volume ratio of 300, an operating temperature of 285 DEG C and an operating pressure of 2.5
MPa (absolute pressure); recovering the hydrogenated heavy gasoline as high-quality ethylene feed or catalytic reforming
feedstock by the flow capacity of 45,400 tons/annual; hydrotreating the extract oil extracted by the extraction tower 1 in
an extract oil hydrogenation device 3-2 by the flow capacity of 16,000 tons/annual, wherein the catalysts in the extract
oil hydrogenation device 3-2 are hydrogenation catalysts GHT-22, the extract oil hydrogenation device 3-2 has a volume
airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio of 300, an operating temperature of 270 DEG C and an operating
pressure of 2.5 MPa (absolute pressure); recovering the hydrogenated extract oil after being mixed with the light gasoline
as blended gasoline by the flow capacity of 16,000 tons/annual.
[0068] The obtained blended gasoline has a distillation range of 30-205 DEG C, a sulphur content of 38.1 ppm, a
mercaptan sulphur content of lower than 1.0 ppm (The trace contained is capable of being detected), an olefine content
of 20.3 percent (v), an alkadiene content of 0.01 percent (v) (The trace contained is capable of being detected), an
aromatic hydrocarbon content of 20.9 percent (v), an octane number (RON) of 93.7, a density of 721.3 kilograms/m3

and an overall recovery of 54,600 tons/annual.
[0069] The obtained high-quality ethylene feed or reformate has a distillation of 110-205 DEG C, a sulphur content of
4.0 ppm, a mercaptan sulphur content of lower than 1.0 ppm (The trace contained is capable of being detected), an
olefine content of 2.0 percent (v), a bromine index (bromine number) of 25 (0.025), a trace contained in aromatic
hydrocarbon content incapability of being detected, an octane number (RON) of 74.8, a density of 738.9 kilograms/m3

and an overall recovery of 45,400 tons/annual.
[0070] The all the hydrogenation catalysts GHT-22 contained in the hydrogenation device and the used test method
thereof are the same as the embodiment 1.

Industrial Application

[0071] The system and the method thereof can remove olefin, mercaptan sulphur and diene; the hydrogenation device
in the invention has small scale and low cost; and finally, various feedstock like stabilized gasoline and mixtures of
naphtha and hydrogenated coker gasoline can be treated by the invention. The invention organically combines extraction,
distillation cut and hydrotreatment, so that the high-quality ethylene feed is optimized, the extract oil in the blended
gasoline is increased, and the octane number is improved.

Claims

1. A system for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation, characterized by comprising an extraction system, a distillation system and a hydrogenation device,
wherein the upper part of the extraction system is connected with the distillation system through a pipeline, and the
lower part of the extraction system is connected with the hydrogenation device through the pipeline; the hydrogenation
device is connected with the pipeline at the upper part of the distillation system through the pipeline; products are
directly recovered by the upper part of the extraction system through the pipeline; the middle part of the distillation
system is connected with another hydrogenation device through the pipeline; and products are directly recovered
by the lower part of the distillation system through the pipeline.

2. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation, which comprises the following steps of extracting and separating feedstock in an extraction system
to extract raffinate oil and extract oil; cutting and fractionating the raffinate oil extracted by the extraction system in
a distillation system, distilling light gasoline through the upper part of the distillation system and recovering the light
gasoline as blended gasoline; extracting chemical light oil through a lateral line at the middle part of the distillation
system; hydrotreating the chemical light oil in a chemical light oil hydrogenation device; recovering the hydrogenated
chemical light oil as high-quality ethylene feed or catalytic reforming feedstock; hydrotreating the extract oil extracted
by the extraction system in an extract oil hydrogenation device; recovering the hydrogenated extract oil after being
mixed with the light gasoline as blended gasoline; and directly recovering diesel oil after being cut by the distillation
system.

3. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 2, characterized in that:

said distillation system is a distillation tower with a tower top temperature of 77-95 DEG C, a tower bottom
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temperature of 173-194 DEG C, a tower top pressure of 0.15-0.25 MPa (absolute pressure) and a tower bottom
pressure of 0.20-0.30 MPa (absolute pressure); and the distillation range of light gasoline is controlled within
30-110 DEG C, the distillation range of chemical light oil is 110-160 DEG C, and the distillation range of diesel
oil is 160-205 DEG C.

4. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 3, characterized in that:

said distillation system is a distillation tower with a tower top temperature of 87 DEG C, a tower bottom temper-
ature of 184 DEG C, a tower top pressure of 0.2 MPa (absolute pressure) and a tower bottom pressure of 0.25
MPa (absolute pressure).

5. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 4, characterized in that:

said solvents used in the extraction system are sulfolane with an extraction temperature of 120 DEG C, a solvent
ratio (solvent/feeding) of 3.5 (mass), a raffinate oil washing ratio of 0.2 (mass), a solvent recovery temperature
of 165 DEG C and a solvent recovery pressure of 0.1 MPa (absolute pressure).

6. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 4, characterized in that:

the solvents used in said extraction system is N-Methyl-Pyrrolidone with an extraction temperature of 130 DEG
C, a solvent ratio (solvent/feeding) of 2.5 (mass), a raffinate oil washing ratio of 0.25 (mass), a solvent recovery
temperature of 177 DEG C and a solvent recovery pressure of 0.15 MPa (absolute pressure).

7. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 4, characterized in that:

the solvents used in said extraction system is N-formyl-morpholine with an extraction temperature of 150 DEG
C, a solvent ratio (solvent/feeding) of 6 (mass), a raffinate oil washing ratio of 0.3 (mass), a solvent recovery
temperature of 185 DEG C and a solvent recovery pressure of 0.2 MPa (absolute pressure).

8. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claims 5-7, characterized in that:

all the catalysts in said chemical light oil hydrogenation device are hydrogenation catalysts GHT-22; and the
chemical light oil hydrogenation device has a volume airspeed ratio of 1-4 h-1, a hydrogen/oil volume ratio of
250-500, an operating temperature of 250-320 DEG C and an operating pressure of 1-4 MPa (absolute pressure);
and the extract oil hydrogenation device has a volume airspeed ratio of 1-4 h-1, a hydrogen/oil volume ratio of
250-500, an operating temperature of 250-320 DEG C and an operating pressure of 1-4 MPa (absolute pressure).

9. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 8, characterized in that:

said chemical light oil hydrogenation device has a volume airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio
of 300, an operating temperature of 285 DEG C and an operating pressure of 2.5 MPa (absolute pressure);
and said extract oil hydrogenation device has a volume airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio of
300, an operating temperature of 285 DEG C and an operating pressure of .2.5 MPa (absolute pressure).

10. A method for preparing high-quality gasoline and diesel oil through component oil refining hydrocarbon recombination
hydrogenation according to claim 9, characterized in that:

the physical and chemical properties of all the hydrogenation catalysts in said chemical light oil hydrogenation
device and the extract oil hydrogenation device are shown as follows:
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11. A system for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation, characterized by comprising an extraction system, a distillation system and a hydrogenation device, wherein
the upper part of the extraction system is connected with the distillation system through a pipeline, and the lower
part of the extraction system is connected with the extract oil hydrogenation device through the pipeline; light gasoline
is recovered by the upper part of the distillation system through the pipeline; the lower part of the distillation system
is connected with a heavy gasoline hydrogenation device through the pipeline; and catalytic reforming feedstock or
ethylene feed are recovered by the lower part of the heavy gasoline hydrogenation device through the pipeline.

12. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation, which comprises the following steps of extracting and separating feedstock in an extraction system to extract
raffinate oil and extract oil; cutting and fractionating the raffinate oil extracted by the extraction system in a distillation
system, distilling light gasoline through the upper part of the distillation system and recovering the light gasoline as
blended gasoline; extracting heavy gasoline through the lower part of the distillation system and hydrotreating the
heavy gasoline in a heavy gasoline hydrogenation device; recovering the hydrogenated heavy gasoline as high-
quality ethylene feed or catalytic reforming feedstock; hydrotreating the extract oil extracted by the extraction system
in an extract oil hydrogenation device; and recovering the hydrogenated extract oil after being mixed with the light
gasoline as blended gasoline.

13. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claim 12, characterized in that:

said distillation system is a distillation tower with a tower top temperature of 77-95 DEG C, a tower bottom
temperature of 173-194 DEG C, a tower top pressure of 0.15-0.25 MPa (absolute pressure) and a tower bottom
pressure of 0.20-0.30 MPa (absolute pressure); and the distillation range of light gasoline is controlled within
30-110 DEG C, the distillation range of heavy gasoline is 110-170 DEG C.

14. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claim 13, characterized in that:

said distillation system is a distillation tower with a tower top temperature of 87 DEG C, a tower bottom temper-
ature of 187 DEG C, a tower top pressure of 0.20 MPa (absolute pressure) and a tower bottom pressure of 0.25
MPa (absolute pressure).

15. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-

Names of index Unit GHT-22

Appearance -- Grey three-leaf shape

Specification mm Φ1.5-2.0

Intensity N/cm 180

Bulk density g/ml 0.73

Specific surface area m2/g 180

Pore volume ml/g 0.5-0.6

WO3 m% 15

NiO m% 1.7

CoO m% 0.15

Na2O m% <0.09

Fe2O3 m% <0.06

SiO2 m% <0.60

Carrier m% 82.4
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ation according to claim 14, characterized in that:

the solvents in said extraction system are sulfolane with an extraction temperature of 120 DEG C, a solvent
ratio (solvent/feeding) of 3.5 (mass), a raffinate oil washing ratio of 0.2 (mass), a solvent recovery temperature
of 165 DEG C and a solvent recovery pressure of 0.1 MPa (absolute pressure).

16. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claim 14, characterized in that:

the solvents in said extraction system are N-Methyl-Pyrrolidone with an extraction temperature of 130 DEG C,
a solvent ratio (solvent/feeding) of 2.5 (mass), a raffinate oil washing ratio of 0.25 (mass), a solvent recovery
temperature of 177 DEG C and a solvent recovery pressure of 0.15 MPa (absolute pressure).

17. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claim 14, characterized in that:

the solvents in said extraction system are N-formyl-morpholine with an extraction temperature of 150 DEG C,
a solvent ratio (solvent/feeding) of 6.0 (mass), a raffinate oil washing ratio of 0.3 (mass), a solvent recovery
temperature of 185 DEG C and a solvent recovery pressure of 0.2 MPa (absolute pressure).

18. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claims 15-17, characterized in that:

all the catalysts in said heavy gasoline hydrogenation device and said extract oil hydrogenation device are
hydrogenation catalysts GHT-22; and the two devices respectively have a volume airspeed ratio of 1.0-4.0 h-1,
a hydrogen/oil volume ratio of 250-500, an operating temperature of 250-320 DEG C and an operating pressure
of 1.0-4.0 MPa (absolute pressure).

19. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claim 18, characterized in that:

said heavy gasoline hydrogenation device has a volume airspeed ratio of 2.5 h-1, a hydrogen/oil volume ratio
of 300, an operating temperature of 270 DEG C and an operating pressure of 2.50 MPa (absolute pressure);
and said extract oil hydrogenation device has a volume airspeed ratio of 2.5 h-1 a hydrogen/oil volume ratio of
300, an operating temperature of 285 DEG C and an operating pressure of 2.50 MPa (absolute pressure).

20. A method for preparing high-quality gasoline through component oil refining hydrocarbon recombination hydrogen-
ation according to claim 19, characterized in that:

the physical and chemical properties of all the hydrogenation catalysts GHT-22 in said heavy gasoline hydro-
genation device and said extract oil hydrogenation device are shown as follows:

Names of index Unit GHT-22

Appearance -- Grey three-leaf shape

Specification mm 1.5-2.0

Intensity N/cm 180

Bulk density g/ml 0.73

Specific surface area m2/g 180

Pore volume ml/g 0.5-0.6

WO3 m% 15

NiO m% 1.7

Co0 m% 0.15
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(continued)

Names of index Unit GHT-22

Na2O m% <0.09

Fe2O3 m% <0.06

SiO2 m% <0.60

Carrier m% 82.4
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