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DESCRIPTION

METHOD FOR PRODUCING HIGH VALUE AROMATICS AND
OLEFIN FROM LIGHT CYCLE OIL PRODUCED BY A
FLUIDIZED CATALYTIC CRACKING PROCESS

5 Technical Field
The present invention relates to a method of produdng arometics
(berzeneftoluene/xylene) and olefins from petroleum fractions obtained by fluid catalytic
cracking, and, more paticularly, to a method of producing products comprisng high-
concentration of arometic products and high value-added light olefin products from light
10 cycleoil obtained by fluid cataytic cracking.

Background Art
Conventionally, arométic products (benzene/toluene/xylene) have been produced
by hydrogeneting and extracting pyrolysis gasoline, which is produced together with basc
petroleum fractions such as ethylene, propylene and the like in a ngphtha aracking center
15 using nephtha as araw materid, or by preparing reformate from nephtha through cata ytic
reforming and then extracting the reformate therefrom.
However, this conventionad method of produdng arométic produdsis problemetic
in thet it cannot cope with the increase in demand because only nephtha, which is a
petroleum fraction having a narrow boiling point range and produced by the ordinary
20 didtillation of crudeail, isused.
Huid catdytic cracking (FCC) is a typical process of producing gasoline from
heavy oil. Recently, morefadilitiesfor FCC have been established.
Examples of products produced by FCC include propylene, methyl tertiary butyl
ether (MTBE), dkylates, light cracked naphtha (LCN), heavy cracked ngphtha (HCN), light



5Technical Field The present invention relates to a method of producing aromatics
(benzene/toluene/xylene) and olefins from petroleum fractions obtained by fluid catalytic caking, and,
more particularly, to a method of producing products comprising high-concentration of aromatic products
and high value-added light olefl C;)roducts from Ilght 100%e9ee oil obtained by fluid catalytic caking.
Background Art cycle oil ), durry ail (SLO); ec. T oducts are regpectively used as a raw

materia for synthetic resin (PP), an oxygen-containing fraction for gasoline, a high-octane

fraction for gasoline, ablending agent for gasoline, ablending agent for light oil/heavy ail, a

blending agent for heavy ail, a blending agent for heavy ail, etc. Particularly, anong these

5 products, LCO can be used as an dterndive to ngphtha because it contains a large amount

(70% or more) of aromatic components of one or more aromatic rings  However, LCO is

not suitable as a raw materia to be used in a conventional process of producing arometic

products using naphtha because heavy aromatic components of two or more arometic rings

mugt be converted into aomatic components of one aromatic ring and because cadys

10 poisoning components such as sulfur, nitrogen and the like must be treated.

Disclosure
Technical Problem
Under such circumgtances, the presant inventors recognized the necessity for
extracting aromatic components such as benzene, toluene, xylene and the like from LCO.
15 Further, the present inventors recognized thet a prooess of extracting high value-added
olefins is dso required in order to meet market demands  Based on these gppraisals, the
present invention was completed.
An object of the present invention is to provide anovel method of producing high-
concentration aromatic products from FCC light cydle ail containing alarge amount of high-
20 aromdicity components, the light cyde oil being a new raw materid replacing naphtha
whichisaconventiona raw materia usad to produce aomatic products
Another object of the presant invention is to provide a method of producing both

high value-added olfin produds and aromatic productsto improve process fficiency.

Technical Solution

25 In order to accomplish the above objects an agpect of the present invention



Conventionally, aromatic products (benzene/toluene/xylene) have been produced by hydrogenating and
extracting pyrolysis gasoline, which is produced together with basic petroleum fractions such as ethylene,
propylene and the like in a naphtha caking center 15using naphtha as a raw material, or by preparing
refonnate from naphtha through catalytic reforming and then extracting the reformate therefrom.

However, this converRIBASFAGIAR GF WRSHERHY ARG R BHSHE @ LS R AR P R nnot cope
with the increase in demanbRgraYse RN BV BrprRiRGHR Y RLIr e iRadRVIge &8 mow boiling

point range and produced by the ordinary
oil obtained by fluid cataytic cracking in the presence of acatdyd for cataytic cracking; (b)

separaing the cracked light cycle oil into an aromatic component selected from benzene,
5 toluene and xylene, an olefin component, and an aomatic mixture having two or more
aromdic rings, () hydrogeneting the aromeatic mixture having two or more aometic ringsin
the presance of a catdyd for hydrogenation to partialy saturate the two or more arometic
rings with hydrogen; and (d) recycling the hydrogenated arometic mixture to mix the
hydrogenated aromatic mixture with the light cycle oil introduced in the ep ().

10 Advantageous Effects
According to the present invention, aromatic products, uch as benzene, toluene,
xylene and the like, can be produced from light cycle oil obtained by FCC ingteed of ngphtha
which is a conventiond rav materid usad to produce aromatic products thus remarkably
increasing the output of arometic produds  Further, according to the present invention, high
15 vaue-added olefin products, such as propylene and the like, can be produced together with

aromatic products and thusit ispossble to maximize overall process efficiency.

Description of Drawings
FIG. 1 is a schemdtic view showing a process of smultaneoudy producing
aromtic products and olefin products from light cycle oil obtained by fluid cataytic cracking
20 (FCO).

Best Mode

Hereinafter, the present invention will bedescribed in detall.

The method of producing an arométic product and an olefin product from a
petroleum fraction obtained by fluid catalytic cracking according to the present invention



20distillation of crude oil, is used. Huid catalytic caking (FCC) is a typical process of producing
gasoline from heavy oil. Recently, more facilities for FCC have been established. Examples of
products produced by FCC include propylene, methyl tertiary butyl ether (MTBE), alkylates, light caked
naphtha (LCN), heavy Cracked th)%hc}fhaa)(lar'gcwrghllgm cycle ail obtained by fluid catalytic cracking in the
presence of a catalys for catalytic aracking; (b) separating the cracked light cycle ail into an
aromatic component sdected from benzene, toluene and xylene, an olefin component, and
an aromatic mixture having two or more aromdic rings, (C) hydrogeneting the arometic
5 mixture having two or more aromatic rings in the presence of acatdyst for hydrogenation to
patidly saturate the two or more aromatic rings with hydrogen; and (d) recyding the
hydrogenated aromatic mixture to mix the hydrogenated aromatic mixture with the light
cycleail introduced in gep ().

The method of producing an arométic product and an olefin product from a

10 petroleum fraction obtained by fluid cataytic cracking according to the present invertion is
characterized in thet high value-added arometic products, such as benzene, toluene, xylene
and the like, and olfin products, such as ethylene and the like, are produced from light cycle
oil having a high aromatic content and containing a large amourt of impurities, the light
cycle oil being ssparaed from a didillate obtained by the fluid catdytic aracking of

15 petroleum hydrocarbons.

The light cycle il used in the present invertion is produced by fluid cataytic
cracking (FCC). FCC isaprocess of producing a light petroleum product usng a ditillate
asaraw materid under the conditions of atemperatureof 500~700 andapressureof 1 ~
3ams. Inthe FCC, amain product, such as agasoline fraction, and Sde-products, such as

20 propylene, heavy cracked ngphtha (HCN), light cycle ail, durry oil and the like are produced.
Thelighnt cycle oil and the like, except for the gasoline fraction, produced in this process are
sepaaa in a didillation tower.  Since the light cycle oil contains a large amount of
impurities, heteroatomic compounds and aromatic compounds, it is difficult to use the light
cycle oil asalight petroleum fraction which is a high value-added product, and it is generdly

25 usad as highrsulfur light oil or low-priced heavy fud ail.

The method according to the present invention is cheracterized in thet high value-
added aromatic products and olefin products, the demand for which is incressing, can be



cycle oil (LCO), slurry oil (SLO), etc. These products are respectively used as a raw material for synthetic
resin (PP), an oxygen-containing fraction for gasoline, a high-octane fraction for gasoline, a blending
agent for gasoline, a blending agent for light oil/heavy oil, a blending agent for heavy oil, a blending agent
for heavy oll, etc. Particularly, among these 5 products, LCO can be used as an alternative to naphtha

because it contains af ESHY YRS R A8 PSR Y BRI Y A B ARYIPAREFe aromatic rings.
However, LCO is not suitablg ag.@ o aigiahid e sed:DinareMieanlHraespdyRwgucing

aromatic products using naphtha because heavy aromatic components of two or more aromatic rings
must be converted intebtamerhatituicteaia divenekivb dreCaraeraakied rirthesredchesivsaadydly Seafioisoning
OOt S as R Do TR hing 3 Homatic contert of 70 ~
5 80% and aboiling point of 170 ~ 360
In gep (3), the catalyst for cataytic cracking may be a pherica catdys including
at leest one kind of porous olid acid.  The porous s0lid acid suitably used in the present
invention may include amorphous solid acid, such as slica, dumina or slicaduming, and a
crygdline zeolite molecular Seve having amolar ratio of S/Al of 300 or lessand aporesze

10 of 4~10 A (angsrom).  Preferably, the crystalline zeolite molecular seve may be alarge-
diameter zeolite molecular sieve having a large pore size of 65 A or more, in the large-
diameter pores of which aromatic components can eedly resct with each other. The
crygaline zeolite molecular Seve may be sdected from the group conssting of FAU, MOR
and BEA, represented by Y (ReY or USY).

15 The spherical catalyst used inthe catad ytic cracking processis formed by mixing 10
~ 95 Wt% of the at least one kind of porous solid acid with 5 ~ 90 wt% of an organic binder
and then praying and drying the mixture to a particle Sze of 10 ~ 300 micrors.

In gep (b), the light cyde ail (LCO) cracked in gep (8) is separated into aromatic
components such as benzene, toluene and xylene, olefin components, and an arometic

20 mixture having two or more aromdic rings Here, the high value-added arometic
components such as benzene, toluene and xylene, and the high vaue-added olefin
components are recovered as products and the aromatic mixture having two or more
aromdic rings, which is not an intended product of the presert invention, is introduced in
gep () in order to additiondly treat this arometic mixture  The aromatic mixture mogtly

25 includes bicyclic compounds and tricyclic compounds, but may indude a smal amount of
monocyclic compounds

In gep (c), the aromatic mixture having two or more aromatic rings, separated in



Technical Problem Under such circumstances, the present inventors recognized the necessity for
extracting aromatic components such as benzene, toluene, xylene and the like from LCO. 15 Further, the
present inventors recognized that a process of extracting high value-added olefins is also required in
order to meet market demands. Based on these appraisals, the present invention was completed. An

object of the present R SHMRPIRIHJR LERSTENR e AGEOSL IS AR iy St romatic
products from FCC light derRil ot NeR RIS B3N NHeE BV isused to sturate one aromatic

ring of two arométic rings of the aromatic mixture having two or more aromgtic rings by
hydrogenetion, and includes & least one metal sdected from group 6 metals and group 9 to

5 10 metds in the periodic teble.  Preferably, the catalyst may include a lesst one selected
from the group cons sting of nickel, cobalt, molybdenum, and tungsten.

Mearwhile, Snce the reection mechanism in sep () includesthe sep of saturating
aromdic rings, Smilarly to the desulfurization or denitrification, impurities can be essly
removed.

10 In sep (d), the hydrogenated aromatic mixture, the aromatic ring compounds of
which were partialy ssturated in step (), is recycled such that it is mixed with the light cycle
oil introduced ingtep (8).  In the case where multi-ring compounds are partialy ssturated in
gep (c), when the partidly saturated multi-ring compound is mixed with the LCO introduced
in gep (a) and then the catalytic cracking process is conducted in step (8), the production

15 yield of aromatics, such asberzene, toluene and xylene, remarkably increases

Hereinafter, the presant invention will be described in more detail with referenceto
the accompanying drawing.

FIG. 1 is a schemdtic view showing a process of smultaneoudy producing

20 aromtic products and olfin products from light cycle oil obtained by fluid catalytic cracking
(FCO).

Referringto FHG. 1, Light Cycle Oil (LCO) 1, obtained by afluid cataytic cracking
process, is introduced in a cadytic cracking process 2, and is then separated into desred
aromdic products and olefin produds in the presence of acatalys.  The catdytic cracking

25 process is conducted in the same manner as atypicd fluid catalytic aracking process  The
cataytic cracking process is conducted a atemperature of 420 ~800  and apressureof 1

~10 ams, preferably & atemperatureof 480~700  and apressureof 1 ~5ams



2 Oaromaticity components, the light cycle oil being a new raw material replacing naphtha which is a
conventional raw material used to produce aromatic products. Mother object of the present invention
is to provide a method of producing both high value-added olefin products and aromatic products to
improve process efficiency Techrﬁgcal S;/)SltutLlé)eréI in the cataytic cracking process 2, a hericd catdys
including at least one kind of porous olid acid may beused.  The porous solid acid suitable
for this process, as described aove, may be amorphous solid adid, such asslica, duminaor
dlica-aumina, or may be a crystaline zeolite molecular Seve having a molar ratio of SI/Al
5 of 300 or less and a pore size of 4 ~ 10 A A (angstrom).  As the crystdline zeolite
molecular sieve, alarge-diameter zeolite molecular seve having alarge pore sizeof 65 A or
more may be used in order that aromeatic components resct with each other in the pores
The crygalline zeolite molecular Seve may be sdlected from the group consging of FAU,
MOR and BEA, represented by Y (ReY or USY). The cadys used in the cataytic
10 cracking process is formed by mixing 10 ~ 95 wi% of the & least one kind of porous solid
acid with 5 ~ 90 wt% of an organic binder and then oray and drying the mixtureto aparticle
Szeof 10 ~300 microns.

In the cataytic cracking process, aromatic components of C9 to C15 presant in

LCO are converted into benzene, toluene and xylene by the remova of sde chainsfrom the
15 aromgic components, and non-aromatic components presernt in LCO are converted into
olefin components of C3 to C4 by the decomposition of the non-aromatic components

Therefore, the gas and liquid fractions 3 obtained in the cata ytic cracking process 2
areintroduced in afractiond didtillation process 4, and are then separated into i) an arometic
product 5 including benzene toluene and xylene, ii) a gassous mixture 6 induding olefins,

20 and iii) an aromatic mixture 7 having two or more aromatic rings which are unconverted into
desred arométics.

The aromatic mixture 7 having two or more aomatic rings is introduced in a
process 8 of patiadly saturating aromatic rings by hydrogenation. In this process 8 of
patidly saturating aromatic rings by hydrogengtion, the aromatic rings of the arometic

25 mixture 7 are partidly ssturated with hydrogen 9 in the presence of a caays, and thus the
aromdic mixture 7 is converted into aromatic components having one alomdicring.  This

process 8 of partidly saturating arométic rings by hydrogenation may be conducted under



25In order to accomplish the above objects, an aspect of the present invention provides a method of
producing an aromatic product and an olefin product from a petroleum fraction obtained by fluid catalytic
caking, comprising the steps of: (a) cracking light cycle oil obtained by fluid catalytic cracking in the
presence of a catalyst for catalytic cracking; (b) separating the caked Elxii'%Pt cycle oil into an aromatic

component selected 8BRS ordeh o e AP RAGTE O3 OIS S5 SEHEEHY W55 Ratic mixture
having two or more arpmaficyingae (GnAERgeRRAIMRIHE 6 PRGN WAy MAEe aromatic

rings in the presence of a catalyst for hydrogenation to partially saturate the two or more aromatic rings
with hydrogen; and (dyreesydinlgpeasihy eatorpéng aecimatio ragicosn ydingarstionxmie beyokrdayeac i@ aromatic

mixtare with the liht gyde of nrohicsghin e 158 3 95 A RAE WIS S terpercrecs

5 300~450 and apressureof 30 ~120 ams  Further, the process 8 of partidly saturating

aromdic rings by hydrogenation may be performed a a space velodity of 0.1 ~ 6.0 hr',
preferebly 05 ~ 2.0 hr''.  Furthermore, the process 8 of partidly satureting aromatic rings
by hydrogenation may be performed at a hydrogen feed rate of 20 ~ 400 m?/Bbl, preferably
140~ 280 m’/Bh.

10 The catdys used in the process 8 of patidly sturaing aromédic rings by
hydrogenetion is used to saturate one arometic ring of the two arométic rings of the arometic
mixture 7 having two or more aromatic rings by hydrogenation, and includes a least one
metal sdected from group 6 metals, group 9 metalsand 10 metdsinthe periodic teble. The
metd is & least one sHected from the group consging of nickel, cobat, molybdenum, and

15 tunggen.

When the arometic mixture 10 having one aromatic ring, which has been partidly
saturated in the process 8 and then discharged, is mixed with the light cycle oil 1 introduced
in the catalytic cracking process 2, the light cycle oil 1 is eesly converted into the desred
aromdic products 5, thus increasing the yield of the arométic product 5. Therefore, in the

20 present invention, the product obtained in the process 8 is recyded into feed of the catalytic
cracking process 2.

Mode for Invention
Hereinafter, the presant invention will be described in more detail with referenceto
the following Examples. However, these Examples are st forth only to illudrate the

25 present invention, and the scope of the present invention is not limited thereto.



According to the present invention, aromatic products, such as benzene, toluene, xylene and the like, can
be produced from light cycle oil obtained by FCC instead of naphtha which is a conventional raw material
used to produce aromatic products, this remarkably increasing the output of aromatic products. Further,
according to the present invention, high 15value-added olefin products, such as popylene and the like,
can be produced together witFraraNs At products, and thus it is possible to maximize overall process

efficiency. Description of Dragingen in Table 1, among petroleum fractions obtained by fluid catalytic
cracking, light cycle ail having aboailing point rangeof 170~360  wasprovided asaraw

materid.  Sincethe physicd properties, compostion and yield of thelight cycle oil obtained

5 by fluid catdytic cracking can be changed depending on the operating conditions of fluidic

cataytic cracking, the clams of the present invention are not limited.

Tablel
Items Raw materid
Specificgavity (15/4 ) 0953
Sulfur (wippm) 4,820
Nitrogen (wtppm) 430
Aromatics (Wt%) 75
Didilletion characteridics (D-86)
IBP 155
5% 192
10% 202
30% 243
50% 302
70% 328
90% 348
95% 353
EP 356
10 Example 1-2

In the process of FIG. 1, the cataytic cracking of the light cycle ail, givenin Table

1 of Example 1-1, was conducted using afluid catalytic cracker. The catalyst used in this

cataytic cracking is a slicadumina catalys containing commerddly available Y-type

zeolite, the dlicadumina catdyst including 49% of duming, 33% dlica, 2% of rare earth,

15 and an inorganic binder. In this case, the readtion temperaure was 600 , and the

reaction pressure was 2.4 ams



FIG. 1 is a schematic view showing a process of simultaneously producing aromatic products and olefin
products from light cycle oil obtained by fluid catalytic caking 20(FCC). Best Mode Hereinafter, the
present invention will be described in detalil.

The reaction experiment was conducted under the conditions of 600 ,

2 4kglom?, Cat./Oil = 10, WHSV = 27.2hr™* using a catayst circulation fluidized-bed reactor
(0.0125 mi.d.; 2.0 m high) which can accelerate a catdytic reaction and can continuously
recycleacadys. Theyied of the product obtained in thisway is givenin Table 2 bdow.

5 From Table 2, it can be seen thet the content of arométics is high and that high value-added

propyleneis produced.
Table2

Yield (wit%) Example2
H2+C1+C2 (Dry ges) 79
C3 (Propane) 83
C3=(Propylene) 6.9
CA/CA= (Butane and Butylere) 110
C5+ Non-Aro. 53
Benzene, Toluene, Xylene 43.6
C10+ Arométics 94
Coke 76
Tota 100

10 Example 1-3

The product obtained in Example 1-2 was fractionated, and then a reaction

experiment of partialy saurating the aromatic ring of the fractionsted product (C10 +
aromdicfraction) of 220  or more was conducted by adding hydrogen in the presence of a

catadys. The reaction experiment was conducted in a fixed-bed resctor equipped with a

15 nicke-molybdenum catdys. The conditions and reaults thereof are given in Table 3
below. From Téble 3, it can be clearly seen thet the amount of aromatic componernts

having one aromatic ring was increasad by hydrogeneting aromeatic components having two

or more aromdic rings and thus partidly saturating the arométic rings thereof. From the

results of this Example, since the reaction conditions and the characteridtics of the reaction

20 product can be changed depending on the kind of a commercidly available cadys, the

10



The method of producing an aromatic product and an olefin product hum a petroleum fraction obtained by
fluid catalytic caking according to the present invention includes the steps of: (a) cracking light cycle oil
obtained by fluid catalytic cracking in the presence of a catalyst for catalytic caking; (b) separating the
cracked light cycle oil into an aromatic component selected from benzene, toluene and xylene, an olefin
component, and an afSHTSEE RRGFE INGTHEARBHIMER aromatic rings; (c) hydrogenating the aromatic 5
mixture having two or more aromatic rings in the presence of a catalyst for hydrogenation to partially
saturate the two or more aromatic rings with hydrogen; and (d) recycling the hydrogenated aromatic
mixture to mix the hydrogenatefiddiggimatic mixture with the light cycle oil introduced in step (a).

Type and amount of catayst NiMo/AlOs / 55¢cc

Operating conditions

Hydrogen partia pressure (kg/em?) 100

Gas/Oil, Nm°/K 500

LHSV, hr* 15

Reection temperature( ) 300

Reaults of andyss of contents of feedstock products
aromatics

Aromatic components having one 122 4363
arométic ring (wt%o)

Aromatic components having two 4340 1751
arométic rings (Wt%b)

Aromatic components having three or 2361 9.06
morearomdic rings (wt%o)

Tota amount of arometics (Wt%) 74.33 70.20

11



The method of producing an aromatic product and an olefin product from a 10 petroleum fraction
obtained by fluid catalytic caking according to the present invention is characterized in that high
value-added aromatic products, such as benzene, toluene, xylene and the like, and olefin products, such
as ethylene and the like, are produced from light cycle oil having a high aromatic content and containing a
large amount of impurities, the light cycle oil being s rom a distillate obtained by the fluid
catalytic caking of 15petroleum hydrocarbons. The light cycle oil used in the present invention is
produced by fluid catalytic caking (FCC). FCC is a process of producing a light petroleum product using a
distillate as a raw material untek thettaoinaditnediciic ae aipBbetituredics a®l -2 lsimdredprefisare of 1

petroleum fraction obtained by fluid cata ytic cracking, comprising the geps of:
(8) cracking light cyde oil obtained by fluid cataytic cracking in the presence of a
5 catays for cataytic cracking;

(b) separating the cracked light cycle ail into an aromatic component selected from
benzene, toluene and xylene, an olefin component, and an aromatic mixture having two or
morearomaic rings,

(©) hydrogenating the aromatic mixture having two or more arométic rings in the

10 presence of a catdyd for hydrogenation to partially saturate the two or more aromatic rings
with hydrogen; and

(d) recycling the hydrogenated aromatic mixture to mix the hydrogeneted arometic
mixturewith the light cycde ol introduced in the step ().

15 2. The method according to daim 1, wherein, in the sep (), the catays for
cataytic aracking is a pherical catalyst including an amorphous olid acid containing Slica
and dumina or a arysdline zeolite molecular Seve having a molar ratio of S/Al of 300 or

lessand aporesizeof 4~10A.

20 3. The method according to claim 2, wherein the catdyst for cataytic aracking is
formed by mixing 10 ~ 95 wt% of a least one zeolite molecular Seve sdlected from the
group consging of FAU, MOR and BEA with 5 ~ 90 wt% of an organic binder selected
from duminaand clay and then spraying and drying the mixtureto a partide sze of 10 ~300
microns

25

4. The method acoording to claim 1, wherein the step (8) of cracking the light cycle

12



3 atms. In the FCC, a main product, such as a gasoline fraction, and side-products, such as 20
propylene, heavy cracked naphtha (HCN), light cycle oil, slurry oil and the like are produced. The light
cycle oil and the like, except for the gasoline fraction, produced in this process are separated in a
distillation tower. Since thg#%fpé%ycle oil contains a large amount of impurities, heteroatomic compounds

and aromatic compoufds RGEBPEE %f’?gorﬁ le BPRPERYACHETOISINS fraction which is a high

value-added product, and it is generally 25used as high-sulfur light oil or low-priced heavy fuel oil.
The method according to the present invention is characterized in that high value-added aromatic
products and olefin products,SHéeivethan dchordinb ot anirc reasimdhegep k@ of cracking the light cycle

oil isperformed at atemperaureof 480 ~700 and apressureof 1 ~5ams

6. The method according to clam 1, wherein the catalyst usad in the siep (C) of
hydrogeneting the aromatic mixture indudes at least one metal sdected from group 6 metals,

group 9 metds, and group 10 metasin the periodic teble.

10 7. The method according to cdlaim 6, wherein the metd is a least one selected from

the group consgting of nickel, cobalt, molybdenum, and tungsten.

8. The method according to daim 1, wherein the step () of hydrogeneting the
aromdic mixture is performed & atemperaiureof 200 ~700  and apressure of 10 ~ 200

15 ams

9. The method according to dam 8, wherein the step () of hydrogeneting the
aromdic mixture is performed a atemperaiureof 300 ~450  and apressure of 30 ~ 120
ams

20
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