DESCRIPTION Title of Invention PROCESS FOR PRODUCING HYDROCARBON OIL Technical Field
5[0001]The present invention relates to a method for manufacturing a hydrocarbon oil. Background Art
[0002]Attention is paid to effective utilization of biomass energy as a preventive measure for global
warming. Among biomass energy, 10 since biomass energy derived from plants can effectively use
hydrocarbon converted from carbon dioxide by photosynthesis during the growth process of plants, it has
a property which is the so-called carbon neutrality and does not contribute to an increase in carbon
dioxide in the atmosphere from the viewpoint of the liEESCRI RPI[@PP3] The utilization of such biomass
energy has been widely studied even in the field of a transportation fuel. For example, if a fuel derived
from an animal or vé{éR8id BYRHABe used as a diesel fuel, it is expected to play an important role in the

reduction of carbonlgﬁgegq%ggﬁé"@pe Qymﬂ@iﬁgﬁgﬁq@ﬁﬁ?&qgﬂrﬂergy efficiency of a 20
diesel engine. As a diesel fuel using an animal or vegetable oll, a tatty acid methyl ester oil is known. The
fatty acid methyl estegobihigaih@idfdctured by subjecting a triglyceride, which is a general structure of an
animal or vegetable oil, to ester exchange with methanol by a basic catalyst or the like. 2&(3}00%1]However,

as describ®d in Patf¥RBHcument heit iPpRRRBE invention relates o a metho
manufacturing a hydrocarbon oil.

Background Art
[0002] Attention is paid to effective utilizatiorf biomass energy
as a preventive measure for global warming. Amioiognass energy,

10 since biomass energy derived from plants can éffdgt use
hydrocarbon converted from carbon dioxide by phgttsesis during
the growth process of plants, it has a propertyctwhs the so-called
carbon neutrality and does not contribute to arre@®e in carbon
dioxide in the atmosphere from the viewpoint of lifeecycle.

15 [0003] The utilization of such biomass energy hasrbwidely
studied even in the field of a transportation fudfor example, if a fuel
derived from an animal or vegetable oil can be w@wsed diesel fuel, it is
expected to play an important role in the reductércarbon dioxide
emission by the synergistic effect with the higlergy efficiency of a

20 diesel engine. As a diesel fuel using an animakegetable oil, a fatty
acid methyl ester oil is known. The fatty acid hytester oil is
manufactured by subjecting a triglyceride, whiclaigeneral structure
of an animal or vegetable oil, to ester exchang wiethanol by a
basic catalyst or the like.

25 [0004] However, as described in Patent Documeitti&,pointed

out that the process for manufacturing the fattgt agethyl ester oil has



out that the process for manufacturing the fatty acid methyl ester oil has problems. For example. a
by-product glycerin is required to be treated and cost and energy are required for cleaning of a product
oil, or the like. [0005] In order to use an oil and fat component derived from an animal or vegetable oil or a
fuel manufactured by using the component 5 as a raw material, in addition to the above problems, there
are the following problems. Specifically, since an oil and fat component derived from an animal or
vegetable oil generally has oxygen atoms in the molecule, there is concern that the oxygen content may

adversely affect thepzobieenvateFal; axdthplexyby-procntisglyifieriin igumswve HE treategktremely low
concentration. In addition, when mixing the oil and fat component derived from an animal or vegetable oll

and a petroleum hy@ﬂﬁm%}?w %@n@ﬂiéirﬁﬁ(ﬁ%?kﬁ@rﬂﬂgmr@{v&ﬁﬂ&@r‘“ﬂﬁreduce both
the oxygen content ngJon anqubgagﬁg)éwqgé%t%ql %Warﬁ?néﬁgﬁﬁbﬁ gﬁ{mjﬁthghcarbon

fraction. 15 [0006] Consequently, a met of manufacturing a fu comprising a hydrocarbon oil by

subjecting a oil anddaireRinpeneyetaiileditam anfasimadnuieckirdkiij dotheospaspetienby
hydrogenation (hydrodeoxygenation) is studied (for example, refer to Patent Document 2 and Patent

Document3). 20Cit@80A LV ARHEL iR riurafsbbon[Hadhed SRMENPIPBIRHIRIS: PrReHi€ aid-Open
No. 2005-154674 [RaiRnt Ao yipERlerhER 1 38R eaty PAIRaL A3RU B "Ltk BB RE+A2

Summary of Invention
derived from an animal or vegetable oil generallg loxygen atoms in

the molecule, there is concern that the oxygenerdniay adversely
affect the engine material, and the oxygen congedifficult to remove
10 to an extremely low concentration. In addition,ewhmixing the oll
and fat component derived from an animal or vedetall and a
petroleum hydrocarbon fraction and using the metuhe prior art
cannot sufficiently reduce both the oxygen conienthe oil and fat
component and the sulfur content in a petroleunmdoatbon fraction.
15 [0006] Consequently, a method of manufacturing el foil
comprising a hydrocarbon oil by subjecting a oitldat component
derived from an animal or vegetable oil to deoxydem by
hydrogenation (hydrodeoxygenation) is studied @mample, refer to
Patent Document 2 and Patent Document 3).
20 Citation List
Patent Literature
[0007]
[Patent document 1] Japanese Patent Laid-Open(00&-254674
[Patent document 2] EP1396531A2
25 [Patent document 3] WO2006/100584A2

Summary of Invention



Technical Problem [0008]According to studies of the present inventor, it has been found that a material
containing a chlorine content which is difficult to remove by washing with water or the like exists in an oil
and fat derived 5 from an animal or vegetable oil. If a chlorine content is contained in a fuel oil, there is
concern that it may adversely affect constituent members of an engine and an exhaust gas treatment
catalyst. [0009]The water-soluble compound containing a chlorine content which is generated by
hydrogenation of an oil and fat derived from an 10 animal or vegetable oil containing chlorine is an acidic
compound typified OyeblieliegePrabivdeiske. Since an aqueous solution which is obtained by dissolving the
compound in water corrodes a metal which is an apparatus material, the risk of leak of a flammable gas is

high and the _compc[gl%)ﬁ]ay c_atﬁ@%%ﬂeé@eﬁw rﬁfu%ﬁrﬁﬁﬁﬂé_érb‘é%ﬁm%‘? 1@!%‘ requirement
of an expensive coq&aﬁ@-{ﬁais%%%ig}?&a&%n%&ﬁe@rﬁsﬁ}m& E'Grﬁﬂmﬁhofétmfﬂ en invention is to

provide a method which is capable of preventl n of an apparatus material due to a

by-product water-sqigiviewlbyngeshitainingrconpauod thkeike ydstamoinagitisanaeviastiired by using
20a feedstock oil containing an oxygen-containing or_?anic compound and a water-insoluble

chlorine-cohtaining ¥8mpalRN ISRk RInMeds@igIl.  If a chlorine @t is contained in a
fuel oil, there is concern that it may adverselyeef constituent

members of an engine and an exhaust gas treatatahist.

[0009] The water-soluble compound containing a iwhéocontent

which is generated by hydrogenation of an oil aatdderived from an
10 animal or vegetable oil containing chlorine is aride compound

typified by hydrogen chloride. Since an aqueousit®m which is

obtained by dissolving the compound in water cagsoa metal which is

an apparatus material, the risk of leak of a flaivlegas is high and the

compound may cause an increase in apparatus adsiasuoecause of
15 the requirement of an expensive corrosion-resistetérial.

[0010] Consequently, an object of the present itiganis to

provide a method which is capable of preventing dbeosion of an

apparatus material due to a by-product water-selubhlorine-

containing compound when a hydrocarbon oil is mactuted by using
20 a feedstock oil containing an oxygen-containingaorg compound and

a water-insoluble chlorine-containing compound.

Solution to Problem

[0011] In order to solve the above problems, tresent invention

provides a method for manufacturing a hydrocarbincomprising: a
25 first step wherein a feedstock oil containing anygen-containing

organic compound and a water-insoluble chloringaiomg compound



[0011]In order to solve the above problems, the present invention  provides a method for manufacturing
a hydrocarbon oil, comprising: a 25first step wherein a feedstock oil containing an oxygen-containing
organic compound and a water-insoluble chlorine-containing compound is brought into contact with a
hydrogenation catalyst comprising a support containing a porous inorganic oxide and one or more metals
selected from Group VIA and Group VIII of the periodic table supported on the support in the presence of
hydrogen to generate a 5 hydrocarbon oil and water in a vapor state by the hydrodeoxygenation of the
oxygen-containing {sganuethpotndcuntaonveitithe Watdrogenabierchtesihpoomaising campound into
a water-soluble chlorine-containing compound; a second step wherein the water in the reaction product of

the first step is mairtdRRRINGOAKNREAR RS rEHMRRNICO PFAR RBH IINFRA IR ught into

contact with a nitrogep- [ ira%@reﬂ%{ gb C 0'@&) ic?h S i 'n%i%' t rmal pressure
of 100C or less andg}J %P(vavcéa%tae&srglu le to oq inzﬁ%‘ro%rﬁgt to ewﬁea eII ; éﬁdbgi&ir St@p %%%ein the
product to be treatestipsorted torn thesupluoetndt hlghepiserite tefnipgrtagegenbichevater in a vapor
15 state is liquefied to form an aqueous phase containing a water-soluble chlorine-containing compound

and a nitrogen-contB¥HREARReAIhAEK WA UL 2@ R S&karie e ddessydsRati®fom an oil to

be treated to obtain t ol contain y Rnf‘ﬂﬁ i n r 'I'W&[o genation” as
used herein meansoaef %@#@iﬁ%@%ﬂ%@ g({:' a Eﬁ%@@\ggﬁﬁlgg@@)%en-con aclfrélﬁg organic
compound are rem@yed|abtehydiogdae-is@eididitetihe sipavattsiit® onesemble, erffstinecid triglyceride
and a fatty acid have each an oxygen-containing group such as an ester group and a carboxyl group, but

the oxygen atoms eHEABING _m@%n%mﬂﬁbségﬁrd%@rﬂé r@lﬁb‘@@d‘h? KPRSHBdxygenation
reaction and the oxyg8h;, CPYATHAIHILHGE R SRPOHRAY Frea VEHEH & I M PeiaRsh

10 product of the first step is brought into contacthwa nitrogen-

containing Brgnsted base compound which has anggioint at normal
pressure of 100 or less and is water-soluble to obtain a protutte
treated; and a third step wherein the product ttodsed is cooled to a
temperature not higher than the temperature athmhater in a vapor
15 state is liquefied to form an agueous phase cantpia water-soluble
chlorine-containing compound and a nitrogen-coimgifBrensted base
compound and then separate the aqueous phaserirointa be treated
to obtain a product oil containing a hydrocarbdn oi
[0012] The term "hydrodeoxygenation” as used hem@ans a
20 treatment in which oxygen atoms constituting angexycontaining
organic compound are removed and hydrogen is atidéue cleaved
sites. For example, a fatty acid triglyceride anftty acid have each
an oxygen-containing group such as an ester growb aacarboxyl
group, but the oxygen atoms contained in these endggntaining
25 groups are removed by hydrodeoxygenation reactiwhthe oxygen-

containing hydrocarbon compound is converted inthydrocarbon.



There are mainly two reaction pathways for the hydrodeoxygenation of an oxygen-containing group which
a fatty acid triglyceride and the like have. The first reaction pathway is a hydrogenation pathway in which
the oxygen-containing group is reduced through aldehyde and alcohol 5 while the carbon number of the
fatty acid triglyceride and the like is maintained. In this case, the oxygen atoms are converted into water.
The second reaction pathway is a decarboxylation pathway in which the oxygen-containing group of the
fatty acid triglyceride and the like are directly released as carbon dioxide, and the oxygen atoms are

removed 10 as carbbieckoaidenaithly wdr rdectiwe patboviayb dardserhgdmaygontitese ofactions
proceed in parallel, and in the hydrogenation of an oil to be treated (feedstock oil) containing oils and fats

derived from an aniffAIBHYERJREeREYN RgeseBIMNILES (Y ankd aRise and JosclkRq.

15[0013]The reacti he of: 0, gﬁ‘m%' ﬁ%g[@ﬂ!%ﬁft IqJy eﬂ'ﬂiﬁ: stearic acid
are shown in the fo Iov?i%n'g mﬁlégg 1%%@ ?@.%e re%%?s@gem rep eseﬁlvt{é b@ the o?r{mula (2)
corresponds to the fhigt tpagiion-patmamingnditba perctied schantiersuedegided ydhal dotalla (2)
corresponds to the second reaction 20pathway. (C171135C00)3 (C3145) 12H23C18H38 6H20 C3H6(1)

(C171-135€00)3 (Chits 2he epthrsawplesHe{ R dalin eiitsoierans ding tikthdSresent
E'rrll\)//(iirr](t:)iiosrcz’rriwr(l:'riza?ic(icr}?'ﬂglish E%e grde?r?]x r%@gsgg%}%e% 1??%3’22@% ?%Q@%?%g y rc;liﬁar ztgr{gcf ain skeleton to
a branched hydrocarhensgind reaction pathway is a decarboxylatitmyzey in which the
oxygen-containing group of the fatty acid triglyider and the like are
directly released as carbon dioxide, and the oxyjems are removed

10 as carbon dioxide. In the hydrodeoxygenation endresent invention,
these reactions proceed in parallel, and in thedgahation of an oil to
be treated (feedstock oil) containing oils and fd&sived from an
animal or vegetable oil, hydrocarbon, water ando@ardioxide are
generated.

15 [0013] The reaction schemes of the hydrodeoxygenatis an
example of a triglyceride of stearic acid are shawrthe following
formulas (1) and (2). The reaction scheme repteddny the formula
(1) corresponds to the first reaction pathway, tr@reaction scheme

represented by the formula (2) corresponds to #worgl reaction

20 pathway.
(Ci/H3sCO0O) (CiHs) + 12H, - 3CigH3s + 6H0 + GHe (1)
(CiH35COO0) (CsHs) + 2H, — Ci7H36 +3C0O, + GiHg (2)
[0014] In the first step according to the presemiention, in

addition to hydrodeoxygenation, hydroisomerizatinay occur. The
25 term "hydroisomerization" as used herein meansstiraerization from

a linear hydrocarbon chain skeleton to a branchghtdearbon chain



skeleton by hydrogenation. That is, the term "hydroisomerization" as used herein includes, in addition to
the isomerization from a normal paraffin to an isoparaffin, the isomerization from the linear hydrocarbon
chain of an oxygen-containing organic compound having a linear 5 hydrocarbon chain to a branched
hydrocarbon chain. In the hydroisomerization, the molecular formula in the reactant and product does not
change, leading to no substantial increase or decrease of the constituent elements. [0015]According to
the method for manufacturing a hydrocarbon 10 oil of the present invention, even when a feedstock oil
containing an oxygakelpttaining hyghoigaoatiorund Bndtasyates-itmohubisshinanezatoteirsyg compound
are used, it is possible that an oxygen content or an unsaturated content in the resulting hydrocarbon oil

is sufficiently reduct§@fdnelRiicidiRte dhGHdtIMiMinecHapyRRBaiAmIR ARl feedstock

oil is effectively an j r- ing- ini hat is, a
hydrogenation catalys ﬁgdﬁ%%@%%%m%Agg’ﬂ%ﬁ%%gm@%l@%ﬁﬁg%%@ OE
hydrodeoxygenatioglghian okygen-oxy@énngosrganingomerutid apdrtiotenyergion réaein from a
water-insoluble chlorine-containing 20compound to a water-soluble chlorine-containing compound. [0016]

Here, an aﬁue_ol_Js JAVGHEC ARPRIK i_§B_§48iné@ py?‘dig@{'(}ﬁ}fw_e bé‘ﬁé@&@@%te‘?@l’%lethe _
chlorine-containing ﬁ,y%?%éw%:ﬁnd% aﬂfec'm%'%%Eﬂ%ﬂ@ﬁm%ﬁ’m%%fo%& _ rl%%e?s to a metal.

Especially, even if af aqueous solution of hydrogen as a 25hydrogen chloride concentration of

several tens of ppmddesexaniplRangl e fsartirigsionrmaskiostaritiad thersitesicrstaiplasistsieel to which
stress is applied. [0017]It has been conventionally known that a reaction product containing an acidic

substance is subje @8NS MEREHRHONBUt in the
[0015] According to the method for manufacturinbyalrocarbon

10 oil of the present invention, even when a feedstoitlcontaining an
oxygen-containing organic compound and a waterhitig® chlorine-
containing compound are used, it is possible thabxygen content or
an unsaturated content in the resulting hydrocardabis sufficiently
reduced and a water-insoluble chlorine-containiog@ound contained

15 in a feedstock oil is effectively and securely cented into a water-
soluble chlorine-containing compound. That is, ydrbgenation
catalyst used in the present invention exhibit$ logtalytic activity for
the hydrodeoxygenation of an oxygen-containing wigaompound
and the conversion reaction from a water-insolwabl®rine-containing

20 compound to a water-soluble chlorine-containing goumd.

[0016] Here, an aqueous solution, which is obtaimgdlissolving
the generating water-soluble chlorine-containingngound, which is an
acidic substance, in water, has corrosive progerte a metal.
Especially, even if an aqueous solution of hydrogaioride has a
25 hydrogen chloride concentration of several tenppoh, for example, a

stress corrosion crack occurs to the site of anlsss steel to which



usual neutralization process, generally, once a aqueous phase is formed, 5 the neutralization is carried
out in a neutralization tank. This neutralization process cannot be employed for the present reaction in
which when the reaction product is dissolved in water, corrosion starts. [0018] Consequently, in the
present invention, attention is paid to the point where if the generating water is in a vapor state, a
chlorine- 10 containing compound does not exhibit corrosive properties, and there is employed a method
of neutralizing a water-soluble chlorine-containing compound by bringing the reaction product into contact
with a nitrogen-constiresg Brapgstiddhase compound having a boiling point lower than that of water while
maintaining the water in the vapor state. In 15addition, the term "Bronsted base" as used herein refers to

a compound Which_mg}_& a_n_a&élﬁ&Q@ﬁ?d%{_j@(?ﬂ“@"&l|Nehﬁ@dvﬁyt§ﬁ§n§{@@q%w§%e_ the
water-soluble chlorlﬁgfﬁ%@mr%%c%ramg%B@ymgqgogggééﬁﬁgr({:ﬁ%ﬁél_ﬁ%é%reﬁgpm%@non has a

boiling point lower than t er, Ifwater IS In a vapor containing compound is

also in a vaporized giuel incurtralitationtiataedss, guoraradhoniwiomecumpshaskbis dectbe)y allowing a
base compound to act on the compound, the base compound is preferablgzgls_o in a vaporized state. That

is, preferred is a bag'éecoﬂ%ﬁ(ﬁldzﬁékﬂﬁg hsb&ﬁﬁﬂ:%irﬁ"z_ﬂ nBrmal presd(# t_tﬂ@(ﬁﬂf-or Ie-Elg',SZSWhic_h is
lower than that of Wﬁréi{y(@g%%]%a[ﬁgﬁ@&éhg%ﬁgﬁ@ﬁgﬁ)& gyogat%g % %ﬁﬂgﬁoﬁ solution of

alkali such as sodium ew IS a'strong xide of an alkaline earth metal instead

of a nitrogen-contaiwhixBrahgiadivrase sotirppndduaicisigis sehasd asanddonegonsthetpresent
treatment conditions, since only water is evaporated and 5 the metal hydroxide is separated as a solid,

not only the yield is[@@é@but_ aIs@Q@@ﬁﬁ@Jﬁ% é@rﬁﬂﬂj&ﬁgﬁﬁﬁﬁdﬂ_ %@m&mﬂﬁi%&ausg the
metal hydroxide blagis 1 RGRERS ek G dARPAIHY R iy Sagsied & TBRBARS! using an

10 containing compound does not exhibit corrosive prips, and there is
employed a method of neutralizing a water-solulllerine-containing
compound by bringing the reaction product into aohtvith a nitrogen-
containing Brgnsted base compound having a bopwigt lower than
that of water while maintaining the water in thepom state. In

15 addition, the term "Brgnsted base" as used heeégrs to a compound
which may be an acceptor of hydrogen ions as détryeBronsted.
[0019] Since the water-soluble chlorine-containicgmpound
having corrosive properties of the present inventias a boiling point
lower than that of water, if water is in a vapoatsf the chlorine-

20 containing compound is also in a vaporized statth order to
neutralize the chlorine-containing compound by @fiely allowing a
base compound to act on the compound, the base octmupis
preferably also in a vaporized state. That isfepred is a base
compound having a boiling point at normal presxfré00C or less,

25 which is lower than that of water.

[0020] In addition, there is considered a methodusing an



adsorption layer comprising an alkali or alkaline earth metal supported 10 on a porous support, but
long-term stable operation is difficult because there is deterioration such as reduction in the strength of an
adsorbent due to the water vapor. [0022]Since an agueous solution, which is obtained by dissolving a salt
of a nitrogen-containing Bronsted base compound and an acidic 15 chlorine-containing compound in
water, has no corrosive properties to a metal, it is possible to easily separate the solution from the
hydrogenated oil as a non-corrosive aqueous solution even if the solution is cooled. [0023]In addition, in

the present inventiceigae sy gsul wiote of ialkedlitise e dstabdiil mor¢fpcrblyitidhtasl 3% tigmgpss and a
chlorine content in the feedstock oil preferably is 0.1 to 50 ppm by mass, based the total amount of the

feedstock oil. [0024R36R, AL B rﬁéh@”@'lﬁ%oeﬁ’é@lrmgf&l@@@f ad}'}t/w\e('fbntent as
measured accordin 6?11@‘?%1 l%‘t%lqgl%:&'tfﬁijs H&ﬁ%géﬁté @é@ ‘ch Vgg\%gtent as used
ng Inl

herein refers to a ch orine co as measure acco o the me scnbe OPOSED
METHOD AK/81 "Dietetreinaésent theatinwimectmdiions, since onlyewai evaporated and
5 the metal hydroxide is separated as a solid, niyt thie yield is poor,
but also it is difficult to continuously pour thgueous solution because
the metal hydroxide blocks the pipes and the like.
[0021] Further, there is considered a method ofngisan
adsorption layer comprising an alkali or alkalirseetlke metal supported
10 on a porous support, but long-term stable operasiahfficult because
there is deterioration such as reduction in thength of an adsorbent
due to the water vapor.
[0022] Since an aqueous solution, which is obtaimedissolving
a salt of a nitrogen-containing Brgnsted base camgand an acidic
15 chlorine-containing compound in water, has no v properties to a
metal, it is possible to easily separate the gwiutfrom the
hydrogenated oil as a non-corrosive aqueous soluéeen if the
solution is cooled.
[0023] In addition, in the present invention, aryg@sn content in
20 the feedstock oil preferably is 1 to 15% by mass archlorine content
in the feedstock oil preferably is 0.1 to 50 ppmnhgss, based the total
amount of the feedstock oll.
[0024] Here, the tem "oxygen content" as used haeders to an
oxygen content as measured according to the mekbsxtibed in UOP-
25 649. Further, the term "chlorine content" as ukeckein refers to a

chlorine content as measured according to the rdedlescribed in IP



of light and middle distillates by oxidative microcoulometry". [0025]In addition, in the first step according to
the present invention, 2 to 1200 kg of water is preferably produced as a by-product 5per g of chlorine
content in the feedstock oil. [0026]Further, in the second step according to the present invention, 0.4 to 8
g in terms of nitrogen atom of the nitrogen- containing Bronsted base compound per gram of a chlorine
content in the feedstock oil is preferably brought into contact with the reaction 10product. [0027]In
addition, in the present invention, the nitrogen- containing Bronsted base compound is preferably
ammonia. [0028]FURRD POBE PradE T HOEN AR/ lefSaidyrntieatioyef- trenteii@ipong@ric compound
contained in the feedstock oil is an oil

10

15

20

25

of light and middle distillates by oxidative micadometry".

[0025] In addition, in the first step according tbe present
invention, 2 to 1200 kg of water is preferably proeld as a by-product
per g of chlorine content in the feedstock oil.

[0026] Further, in the second step according to pfunesent
invention, 0.4 to 8 g in terms of nitrogen atom tbe nitrogen-
containing Brgnsted base compound per gram of @iobkl content in
the feedstock olil is preferably brought into conhtagth the reaction
product.

[0027] In addition, in the present invention, thetragen-
containing Brgnsted base compound is preferably@manm

[0028] Further, in the present invention, prefeyabhe oxygen-
containing organic compound contained in the feedsoil is an oil
and fat derived from an animal or vegetable oil dreratio of a fatty
acid and/or a compound having an ester structurtheooil and fat
derived from an animal or vegetable oil is 90% pleror more.

[0029] In addition, in the present invention, th&rqus inorganic
compound comprising the hydrogenation catalystepadfly comprises
two or more elements selected from aluminum, silicairconium,
boron, titanium and magnesium.

[0030] Further, in the first step according to gresent invention,
the feedstock oil and the hydrogenation catalystpmeferably brought
into contact together under the conditions of arbgdn pressure of 2 to
10 MPa, a liquid hourly space velocity of 0.1 t6 8, a hydrogen/oil
ratio of 150 to 1500 NL/L and a reaction tempeminir 150 to 380C.



15and fat derived from an animal or vegetable oil and the ratio of a fatty acid and/or a compound having
an ester structure to the oil and fat derived from an animal or vegetable oil is 90% by mole or more.
[0029]In addition, in the present invention, the porous inorganic compound comprising the hydrogenation
catalyst preferably comprises 20two or more elements selected from aluminum, silicon, zirconium, boron,
titanium and magnesium. [0030]Further, in the first step according to the present invention, the feedstock
oil and the hydrogenation catalyst are preferably brought into contact together under the conditions of a
hydrogen pressure [FG3tb] 2510 MPadditiondihothty ppesenteinvintiof, 1lgraddy rah, exygiagen/oil ratio

of 150 to 1500 NL/L and a reaction temperature of 150 to 380C. [0031]In addition, in the present
invention, preferablG@ReRYgRAhe product oil is 1% by mass or less)larine content in the

10

15

20

25

product oil is 0.1 ppm by mass or less and an edalue in the product
oil is 0.1 or less, based on the total amount efaitoduct oil.

[0032] Here, the term "iodine value" as used hereifers to a
value measured according to the method describdtbiiK 0070 "Test
methods for acid value, saponificatigalue, ester value, iodine value,
hydroxyl value and unsaponifiable matter of chehpecaducts”.
Advantageous Effects of Invention

[0033] As described above, according to the method
manufacturing a hydrocarbon oil of the present mbod®, in
manufacturing a hydrocarbon oil using a feedstotkcantaining an
oxygen-containing organic compound and a waterhitg® chlorine-
containing compound, it is possible that the oxygmmmtent or
unsaturated content in the resulting hydrocarbdnisoisufficiently
reduced and the chlorine-containing compound coethiin the
feedstock oil is effectively and securely removdthaut corroding the
apparatus and unit.

Description of Embodiments

[0034] Hereinafter, the preferred embodiments of thresent
invention will be described in detail.

[0035] The first step according to the present mina® is a step
wherein a feedstock oil containing an oxygen-comi@ organic
compound and a water-insoluble chlorine-containcgmpound is
brought into contact with a hydrogenation catatyshprising a support

containing a porous inorganic oxide and one or nmetals selected

10



content in the product oil is 1% by mass or less, a chlorine content in the product oil is 0.1 ppm by mass
or less and an iodine value in the product oil is 0.1 or less, based on the total amount of the product oil.
5[0032]Here, the term "iodine value" as used herein refers to a value measured according to the method
described in JIS K 0070 "Test methods for acid value, saponification value, ester value, iodine value,
hydroxyl value and unsaponifiable matter of chemical products”. Advantageous Effects of Invention
10[0033]As described above, according to the method for manufacturing a hydrocarbon oil of the present

invention, in manuffcsanir@re iny dvdAasrmh Gitasmny Hifed dbie qikedibchottabirgpvo e em-thetaining

organic compound and a water-insoluble chlorine-containing compound, it is aossible that the oxygen

content or 15 unsaBHBRRIEIMEIR iRTPRERSBIBIgYHRRErHER SfRetald Ran QbR the

chlorine-containing,%ﬁg}o- d neddn.the ck ojlJ [ - rel oved without
corroding the apparatus an%qu%ﬁg\? é@?friét%ﬁéo@?rm%ing@ gg%ﬁgfﬁ@%&éﬁ,%ﬁferred
embodiments of thecpresgnirigvergianivviddreplesndbad dncteiaibrioPbIVambtabitepraoriorgling to the
present invention is a step wherein a feedstock oil containing an oxygen-containing organic compound

and a wate?-insolufO UM coRIIRRESpllRd i@ water-soluble  chlorioetaining
compound to obtain a reaction product containinigydrocarbon oil,

water (in a vapor state) and a water-soluble amsdontaining
compound.
[0036] In the present invention, a feedstock oihtaming an
10 oxygen-containing organic compound and a waterhitg® chlorine-
containing compound is used. The oxygen-containorganic
compound preferably has a structure having a cgtiooacid group or
an ester group, for example, includes an oil and@danponent derived
from an animal or vegetable oil. Here, the termhdond fat component
15 derived from an animal or vegetable oil" refersao oil and fat
component derived from a natural animal or vegetal| an oil and fat
component obtained by separating and refining terral animal or
vegetable oil or an oil and fat derivative producedmanufactured by
chemical conversion of these feedstocks, and ieslual composition
20 with a component which is added for the purposenaintaining and
improving the performance of these and productetie
[0037] The oil and fat component derived from anmah or
vegetable oil includes, for example, animal fapeseed oil, soybean oil
and palm oil. In the present invention, as theaoitl fat component
25 derived from an animal or vegetable oil, any o @hd fats may be

used, and waste oil obtained after using theseaaiisfats may be used.
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25brought into contact with a hydrogenation catalyst comprising a support containing a porous inorganic
oxide and one or more metals selected from Group VIA and Group VIII of the periodic table supported on
the support in the presence of hydrogen to generate a hydrocarbon oil and water in a vapor state by the
hydrodeoxygenation of the oxygen-containing organic compound and convert the water-insoluble
chlorine- 5 containing compound into a water-soluble chlorine-containing compound to obtain a reaction
product containing a hydrocarbon oil, water (in a vapor state) and a water-soluble chlorine-containing

compound. [0036]IHbe eresepreferntidrsaafé¢at stedkodlidenvadifip midtidxgge thepgtibmg organic
compound and a water-insoluble chlorine- containing compound is used. The oxygen-containing organic

compound preferablEHHah YRURAEHAMNG ReERUNEIR ERIH YD BRPBRREQYPERN PR ample,
el ¥ ) fom : . gl ¢
includes an oil and %ﬁrgﬁwqmt H.Fél\l,? &h??fg 1y ?e%?ﬁgiﬁmoﬁﬁ!ﬁ%y%%ﬁrmkg and fat

component 15 deri om an animal or vegetab mponent terived from a

natural animal or vegedablend, eneoif@actifatzomipprelditbiaingd byikelfaet ngragduefingwdthe natural
animal or vegetable oil or an oil and fat derivative produced or manufactured by chemical conversion of

these feedStocks, aAPMRIOHEBY RfBeSHEY PuXiite B @hoMR fREhRMdded for the purpose of
maintaining and im[fp@é@j the p%rﬁ%rnzﬁp géq;ﬁs%g BG?QHP%H}RF%W-&%WH' il %rpd fat
rom a es, I

component derived n animal or vegetable oil inclu or example, animal Tat, rapeseed oil,

soybean oil and palpegitéiblbediragant ravgniar, asftieyoheicd tiylse@dsmeotideddsivedfsgm an animal
or vegetable oil, any of oils and fats may be _ o

contain other fatty acids or an oil and fat comparvehich is processed

into an ester such as a fatty acid methyl estelowd¥er, since energy

10 iIs consumed when a fatty acid or fatty acid esananufactured from
an oil and fat component derived from a plant, carldioxide is
generated, and it is preferable to use a vegetablnd fat consisting
mainly of a compound having inherently a triglyderistructure from
the viewpoint of reducing the emission of carbarxdile.

15 [0039] In the present invention, the ratio of arygen-containing
organic compound having a fatty acid and/or anresteicture to an
oxygen-containing organic compound contained ireed$tock oil is
preferably 90% by mole or more, more preferably 98¢4nole or more
and much more preferably 95% by mole or more. Heurbore, among

20 the oxygen-containing organic compounds having ser estructure, a
compound having a triglyceride structure is prdierafrom the
viewpoint of reducing the emission of carbon diexid
[0040] In addition, the feedstock oil may contamaddition to the
oil and fat component derived from an animal or etagle oil, a

25 compound derived from chemicals such as plastics solvent, as an

oxygen-containing organic compound, and may cordasynthetic oll
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used, and waste oil obtained after using these oils and fats may be used. However, preferred is a fat and
oil derived from a plant from the carbon neutral viewpoint, and more preferred are rapeseed oil, soybean
oil and palm oil from the viewpoint of the carbon number of the fatty acid alkyl chain and the reactivity. In
addition, the oils and fats may be used 5alone or may be used by mixing two or more kinds of them.
[0038] The oil and fat component derived from an animal or vegetable oil generally has a fatty acid
triglyceride structure, but may contain other fatty acids or an oil and fat component which is processed
into an ester such astadaichdy rosing estsyrithetyegasncermeigind Cenmmoridd vemeh a fatty acid
or fatty acid ester is manufactured from an oil and fat component derived from a plant, carbon dioxide is

generated, and it is/pYEIOGBIR 36 GsERAMRAHENR BiIraHaRIT ISR EPPBARYQT-a compound having

inherently atriglyce@:beéﬁ_t uctureﬂ\;ﬁfe ) eo'ewgﬂ{@h?fiWqH irfgé*&%&{@lé%ﬂ”i %ggéﬁgphiii%ide.

15[0039]In the present invention, an oxygen-containing organic com aving a fatty acid

and/or an ester strut8%e by anasygeoroprefralolg2nio dB% dynchassianagin ééerttdgk ol is
preferably 90% by mole or more, more preferably 92% by mole or more and much more preferably 95%

by mole ormore. Fé”rﬁ%ﬂrﬂ&@ep)irﬁ@@s w%gﬁﬂ?Q@Lﬁﬁﬁﬂrﬁ@Wréamcm%mmr@hn ester
o NS T P R BB RO e
fat component derivexh from anasimaher agetahte ofl, wat@ompododeigriged Hodajapenhgals such as
P O B SO rots0XIGenAtON becomes neutioient and thawamericionty of
the chlorine content tends to be decreased. Ifj@xyontent exceeds
10 15% by mass, facilities required for treating wagbenduced as a by-
product are required, and the catalytic activitytioé hydrogenation
catalyst tends to decrease and the catalyst strézigdls to decrease due
to the interaction between water and a catalygpatp
[0042] In addition, the feedstock oil contains ateransoluble
15 chlorine-containing compound. Further, althougle ttause that a
water-insoluble chlorine-containing compound is teored in the
feedstock oil is not always clarified, it is preseohthat there may be a
chlorine-containing compound which is involved ihet metabolic
system of an animal or plant, a photosynthesisaysif a plant and the
20 like, and in some cases, the chlorine-containingipmund may be
possibly derived from agricultural chemicals anel like which are used
when plants are cultivated
[0043] It is useful that the feedstock oil havingvater-insoluble
chlorine-containing compound can be used in thegoreinvention in
25 that the degree of freedom in selecting the feetistol subjected to

hydrodeoxygenation becomes large. In additionfeékdstock oil used
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obtained by using a synthetic gas comprising carbon monoxide and hydrogen as a raw material through
Fischer-Tropsch reaction. [0041] An oxygen content in the feedstock oil is preferably 1 to 15% by mass,
more preferably 2 to 15% by mass, much more preferably 5 3 to 14% by mass and especially preferably
5 to 13% by mass, based on the total amount of the feedstock oil. If the oxygen content is less than 1%
by mass, the amount of water produced as a by-product by hydrodeoxygenation becomes insufficient and
the removal efficiency of the chlorine content tends to be decreased. If oxygen content exceeds 10 15%
by mass, facilities raguhedjoe seatingveataomprothugdd riser hypntaictzaneaaibiedchiufithe- catalytic
activity of the hydrogenation catalyst tends to decrease and the catalyst strength tends to decrease due to

the interaction betweRRIARIB0 5P HBXRE: subperiUBemSRt auNEEhetha rSBiREMNINEtains a

water-insoluble 15 -canfaini Lur ater-insoluble
chlorine-containing é@rﬁ%@ﬁjﬁc@ is%%ﬁﬁaﬁgfiﬁc r%ﬁ%@ﬁﬁ%&%@ﬁ%@d@ ﬁ\(ist%;rresumed that
there may be a chlasitereplaiping gantifging teiathivmvelverhte theatuijeiealissspttaseosiale animal or
plant, a photosynthesis system of a plant and the 20 like, and in some cases, the chlorine-containing

compoqnd5nay be ﬁ@iﬂﬁ@ﬂv@&ﬁﬂﬁﬁ’@gﬁ&%ﬂ?&l §ﬁ€?ﬁ(}%\ﬁ§%ﬂt_tﬁém% '&Y&QE@@Wh_er_} plants
T A S e P e R
oil subjected to hydjodadtygenatiooHiefpmasoatenat lim abditferdsmideditdemibbbe®.1 to

50 ppm by mass and more preferably 0.1 to 20 ppmdys, based on

the total amount of the feedstock oil. If the chle content in the

10 feedstock oil exceeds 50 ppm by mass, since clklaimd hydrogen
chloride produced as a by-product at the time olfbgeoxygenation or
the amount as a chloride ion are increased, a &rgrint of a nitrogen-
containing Brgnsted base compound is requiredeansétond step and
these may be incorporated in a fuel product.

15 [0045] In addition, the oil and fat component dedvfrom an
animal or vegetable oil may contain an oil and Having an olefin
structure. For this reason, an olefin content rbaypresent in the
feedstock oil containing an oil and fat componeativeed from an
animal or vegetable oil, but the presence of tleirolcontent may be

20 confirmed by the iodine value. In the present min, the feedstock
oil preferably has an iodine value of 145 or lesl.the iodine value
exceeds 145, the reaction efficiency of the hydosgigenation of an
oxygen-containing organic compound or the convarsieaction
(dechlorination reaction and the like) from a watesoluble chlorine-

25 containing compound to a water-soluble chlorinetaiming compound

tends to be decreased, and the reaction contrmdd ttienbecome difficult
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in the present invention may further contain a water-soluble chlorine-containing compound. The judgment
whether a chlorine-containing compound is water-soluble or water-insoluble may be carried out, for
example, by quantifying the chlorine content at the aqueous phase side 5 after mixing a sample and the
same amount of distilled water in normal temperature and shaking the resulting mixture for a fixed period
of time. [0044] A chlorine content in the feedstock oil is preferably 0.1 to 50 ppm by mass and more
preferably 0.1 to 20 ppm by mass, based on the total amount of the feedstock oil. If the chlorine content in

the 10 feedstock obhereersts heapydnyeraisnsineeamiesnaeye tikogentbigeyiativpdaded as a
by-product at the time of hydrodeoxygenation or the amount as a chloride ion are increased, a large

amount of a nitrogeﬂl%gﬂtaining Bronsted base compound is required in the second step and these may

be incorporated in lfaroduc iti 1 céf [ f an animal or
vegetable oil may (lqﬂqg'i%ﬁan oiltémgﬁﬂ\%géﬁﬁg@%ﬁiﬁ .%&?ﬁgﬁgaso , gn\éo eﬁ%?;ontent may
be present in the feedatpaneihcatdaingt formilandafantanmonegetabiedd anaprbanimizke vegetable
oil, but theﬁ;h)resence of the olefin content may be 20 confirmed by the iodine value. In the present

invention, e feedXWHR QlpeEdIaBE BIRGUS odihRe MBS PASSr #QSKR PRABJINRINRIRIEBXceeds 145,

the reaction efficie e X j f N JaJ! [ or the
conversion reactioﬁ g&‘?br#rlﬁ%?rﬁ §§aélg§ﬁ£§tr§?tﬁg %nggﬁ g?vqggra-!ﬁ\}goﬂu%ﬁegfhﬁcﬁﬁ%? containing
compound to a watebtginetd dWorgiebfectinginthesepfrantiterrsito be Agfrinepd, sushthageaction

control tends to become difficult because heat generation becomes large due to the hydrogenation of
olefin. [0046]FurtheRYHEORRSIBHIZALIRRRBshHIASKINAY alrditRRITM BofpeiPR SR RO M an

petroieun faction, S TALAHS obtsncl oy A SO T o R A SERTERG B subiocting
these fract@ns to adgliaine ey st aydssgedegidivrichtipe gndseaekitipanotharmatidhe other base
stocks may be fuel oil fractions obtained by refining a hydrocarbon oil
obtained by isomerizing the fuel oil fractions. eldther base stocks to
be mixed have a boiling point of preferably 1004@*C and more
preferably 160 to 39€. If an oil and fat component derived from an
animal or vegetable oil is used for the method rfmnufacturing a
15 hydrocarbon oil of the present invention, a fractimaving a boiling
point corresponding to that of a gas oil is maiobtained, but if the
base stock to be mixed has a boiling point lowemti00C, the
resulting fraction may not satisfy quality speaftions such as flash
point and kinetic viscosity as a gas oil base stodk addition, if the
20 base stock has a boiling point higher than°@)Qhere is concern that
the reactivity in the first step decreases ancetti@ust gas deteriorates,
because when used as a fuel oil particulateskely kio be generated.
[0047] Further, in the first step according to gresent invention,
there is used a hydrogenation catalyst comprisisigpg@ort containing a
25 porous inorganic oxide and one or more metals walefrom Group

VIA and Group VIII of the periodic table supported the support. As
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10 obtained by the hydrogenation of the present invention or a fraction obtained by isomerizing the fuel oil
fractions. The other base stocks to be mixed have a boiling point of preferably 100 to 400C and more
preferably 160 to 390C. If an oil and fat component derived from an animal or vegetable oil is used for the
method for manufacturing a 15 hydrocarbon oil of the present invention, a fraction having a boiling point
corresponding to that of a gas oil is mainly obtained, but if the base stock to be mixed has a boiling point
lower than 100C, the resulting fraction may not satisfy quality specifications such as flash point and
kinetic viscosity as thgasappecestatic Ihalldtendtithe 2atalssstoretpas toimppambregher than
400C, there is concern that the reactivity in the first step decreases and the exhaust gas deteriorates,

because when use@RIRERES SERFIRAINRT AR HSIYERBraFAE QOBEPIONHEAMNINE first step

p ; vention - X . oL " .
20205°F;O'rr(‘)%;°i;Ofggg‘?@%’gﬁd@é%%%aeiéé?lf@%% Ol 8%?@? M%%@gg'@ﬁﬁﬁiﬂ ort containing

e and one or more metals selected from Group oup VIl of the

periodic table suppéamgdavirige thiepratafgichactivinerfar the higdroelstion stitalystngretesred are two
or more elements selected from aluminum, silicon, zirconium, boron, titanium, magnesium and zeolite

from the viéwpoint _@%ﬁ{f@'ﬁd@@%ﬁﬂr@&qmﬁmﬁﬁ@méQ%iHR/ﬂcaé@i%?)f&QHé yABEOXygenation
e Sconvers e RIIISNAITFE AN A e

chlorine-containing compound to a water-so ;and more preferred is an

inorganic oxide (inchighingisiprgpasiiepsided! amalunrionsn priske ered) otiser arxidemicgoosddeng aluminum
and other elements. 10[0048]If the porous inorganic oxide contains aluminum as a constituent element,

the content of alum(EUGIPEERIPRORIN XSSO bk ofdy b Bra&idBTE HPXIEES)or more and
much more prefera%g{n%%ﬂ( iﬁﬁrgﬁﬁﬁﬂr W\oghﬂw 6(?%? &femq%um, based on the total amount of the
porous inorganic oxide. [?1e on en{o aluminum '
10 [0048] If the porous inorganic oxide contains aloum as a
constituent element, the content of aluminum isgpabdly 10% by mass
or more, more preferably 15% by mass or more an@&hmmore
preferably 20% by mass or more in terms of aluminbased on the
total amount of the porous inorganic oxide. If doatent of aluminum
15 Is less than 10% by mass in terms of aluminumpthesical properties
such as the acid properties of the catalyst andtilemgth and surface

area of the catalyst becomes insufficient and tbvigy tends to

decrease.
[0049] There is no particular limitation on a meathdor
20 introducing silicon, zirconium, boron, titanium anehgnesium, which

are constituent elements of a support other thamiaum, into a
support, and a solution containing these elementhe like may be
used as a raw material. For example, there maysbd silicic acid,
sodium silicate solution and silica sol and the lds silicon; boric acid
25 and the like as boron; phosphoric acid or an alkadital salt of

phosphoric acid or the like as phosphorus; titangsutfide, titanium
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15 is less than 10% by mass in terms of aluminum, the physical properties such as the acid properties of
the catalyst and the strength and surface area of the catalyst becomes insufficient and the activity tends
to decrease. [0049]There is no particular limitation on a method for 20 introducing silicon, zirconium,
boron, titanium and magnesium, which are constituent elements of a support other than aluminum, into a
support, and a solution containing these elements or the like may be used as a raw material. For
example, there may be used silicic acid, sodium silicate solution and silica sol and the like as silicon; boric
acid 25and the like astiz@ioiorighesprariowasicatikai dekadiattstabsaltihas plilos ptidainianid catitk like as
phosphorus; titanium sulfide, titanium tetrachloride, various alkoxide salts or the like as titanium; and

zirconium sulfate oﬁvmg@@%f@é%&@@ﬂﬁ@i@k%g%§ﬁiﬁ%9[mr&‘i’r@l&@%organic oxide
preferably compris r morgele m lumi ilj ' [ n,{itapium 5and
magnesium, and miérggp? ferabl)? ?én%%@%ﬁ%v&@%%%@@e %}#g#gn S ar%ﬁ%@lgm%c?ﬁ zirconium

and titanium. [0051fhbecsuripaicoitthamesiigoenatitinatalgiicosed Hivdunurseht initanigmmay contain a
zeolite as the porous inorganic oxide. When a zeolite is used, a zeolite having a crystalline structure such
as 5 and magnesium, and more preferably comprises twaare ‘elements

among aluminum, silicon, zirconium and titanium.
[0051] The support of the hydrogenation catalysédusn the
present invention may contain a zeolite as the ysinorganic oxide.
When a zeolite is used, a zeolite having a crysebtructure such as
10 FAU, BEA, MOR, MFI, MEL, MWW, TON, AEL and MTT, amay
the structure codes specified by the Internati@eallite Association is
preferably used.
[0052] On the porous inorganic oxide as a suppeid, or more
metals selected from Group VIA and Group VI eletse of the
15 periodic table are supported. Among these magtedderred are one or
more metals selected from Ni, Co, Pt, Pd, Ru, Rhivib and W, and
more preferred are one or more metals selected fpmt, Pd, Ru and
Mo. Combinations of metals include Ni-Mo, Ni-W, G&p, Co-W,
Ni-Co-Mo, Pt-Pd, Pt-Ru, Pt-Rh and Pt-Ir, among Wwhigore preferred
20 are Ni-Mo, Co-Mo, Pt-Pd and Pt-Ru. The hydrogematatalyst used
in the present invention may be also used in coatimn with a porous
inorganic oxide and/or a plurality of catalystsfeliént in active metal
species.
[0053] The method for supporting a metal on a suppo not
25 particularly limited and a well-known method whiah applied when

producing a usual hydrogenation catalyst may be l@md. In
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10 FAU, BEA, MOR, MFI, MEL, MVVW, TON, AEL and MTT, among the structure codes specified by the
International Zeolite Association is preferably used. [0052]On the porous inorganic oxide as a support,
two or more metals selected from Group VIA and Group VIII elements of the 15 periodic table are
supported. Among these metals, preferred are one or more metals selected from Ni, Co, Pt, Pd, Ru, Rh,
Ti, Mo and W, and more preferred are one or more metals selected from Ni, Pt, Pd, Ru and Mo.
Combinations of metals include Ni-Mo, Ni-W, Co-Mo, Co-W, Ni-Co-Mo, Pt-Pd, Pt-Ru, Pt-Rh and Pt-Ti,

among which more geefersgd 22 Orasthdd My, iy hég ritind cancsBitRonT bainglragsalatioh aatalyst used in
the present invention may be also used in combination with a porous inorganic oxide and/or a plurality of

catalysts different iRaENE Metal dpieids CRIG ST RURRATbA8Y sDppBrifgramelaysd a slibport is not

25particularly limite well-k : ich ' e pmﬂﬁ%P Hﬁﬁ@l rogenation

catalyst may be em%@gﬁh%bn%%ﬂ@rﬁjemgaﬁ gﬁ&ﬁ"gﬂ%@%&h lon ¢ n?g%ung a salt of an active
metal into a catalysirsipjemt-teyriesprefrytivy eanuloyied. like@dalidoprefyesphiidoyedadspgtion method,
a pore-filling method, an incipient-wetness method and the like are preferably employed. For 5 example,

the pore-fifing m_etf@éﬁi@ﬁ|ﬁleihgdlﬁr@fﬁmm%é"ﬁf@@oiﬁrﬁe@?%ﬂ%mmﬁeﬁgﬁﬂﬁm%nce and
then the support s ERereggingithibesamA Yo AR Bela\Aah sblaR. Inaddina e

impregnation meth articul a support may pregna suitable method

depending on the swittprie agmwet §6lohtkee afetal andtahysilel podptidies eldbiiontalylsesupport. The
metal sources such as nitrate and sulfate salts of these metals or a complex salt form of these metals are

dissolved in an aqgk?ﬁ@!&%ﬂﬁ’fﬂﬁﬂomfgﬂﬁﬂbi@ BRJaRRY ﬂ_@W@tﬁWdﬁHiiﬁQ, _ ﬁHQQ@[&ﬁBﬁYSQ%gd as an
riregnaton SOl RO S A ES ISR Y
system on g cocurresft flyvragstdraner greysictal pedirateddlorastockheiigpadditiarhevhestal plurality of
reactors is used, a combination of a counter
sources such as nitrate and sulfate salts of thetals or a complex salt
form of these metals are dissolved in an aqueolusiao or a suitable
organic solvent, and the resulting solution is uasdan impregnation
solution.
15 [0054] The first process according to the presevimtion may be
suitably carried out, for example, by using a fixedd reactor.
Hydrogen may be supplied by either a counter floygtesm or a
cocurrent flow system for the oil to be treatede@&ock oil). In
addition, when a plurality of reactors is usedpmbination of a counter
20 flow system and a cocurrent flow system may be eygu. A
cocurrent gas-liquid downflow system may be emplioge the general
form. Further, the reactor may be used alone aombination of a
plurality of reactors. In addition, a structurevihich the inside of a
reactor is divided into a plurality of catalyst Bechay be employed.
25 Further, the hydrogenation catalyst may be usedombination of a

plurality kind of hydrogenation catalysts, and tiyge and amount used
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20 flow system and a cocurrent flow system may be employed. A cocurrent gas-liquid downflow system
may be employed as the general form. Further, the reactor may be used alone or in combination of a
plurality of reactors. In addition, a structure in which the inside of a reactor is divided into a plurality of
catalyst beds may be employed. 25Further, the hydrogenation catalyst may be used in combination of a
plurality kind of hydrogenation catalysts, and the type and amount used of the hydrogenation catalyst and
reaction conditions may be set according to the performance of the hydrodeoxygenation reaction,

hydroisomerization @hdltiee fkeliO§ehhn@alditimalgsnesalty, tbadtydnogemngisantigdixedssto the 5
reactor together with the feedstock oil is introduced from the inlet of the first reactor together with the

feedstock oil beforeA&CaHtEMEhstIndRr oREHAMARES 1@fndBE rdIHERIRMY 48NBLAGHO a
predetermined reaﬁ%&r@%ﬁf@fﬁﬁti Blr?\gﬁ\se%gqﬁ{éfrom this, the hydrogen gas may be introduced from
eds or fro

between the catalys m between a plurality of reactors for the purpose of controlling the

temperature inside [OBS]eactolqradiditovaigegehs iy dnegbydriegewr ¢ agadtivedhinte itrride of the
reactor (quench hydrogen). Alternatively, there may be introduced a part of ar{ggf or&EIural combinations
of a produ& oil, an [ﬁ?@&@fet@gﬁ,”&%%ﬂ?)mﬁté?ﬁ@m%dﬂ'bﬁ%‘ﬂﬁm@fﬂfﬁh Waleh @fdhes reactor

inlets or the catalysﬁ F&df.%cgsgrfﬁg uﬂﬁg{%@ rz]a\éﬂl[wa{% ofggag%@p%ﬁmed%r%ﬁg%??%fﬂve cracking

reaction or a runaway rea ncrease of the reaction tempera oided by

controlling the reactiorotgghparakeen§dabhHee aciureasititorsip seettinat stepleterpifiewbly a 20
hydrogen pressure of 2 to 10 MPa, a liquid hourly space velocity (LHSV) of 0.1 to 3.0 h and a hydrogen
oil ratio (hydrogen/dffsiidrbiamp ey atine NLIHOWBHE praRAabNAh D BIEKR IR885L 28 DRYS MPa, a

s by e ORI o 3 46RO AR IR RS 0 ©
velocity (13SV) of pRilaY bf aeaadigifogens prapo seydfegaeiiithe temperature inside
of the reactor and maintaining the hydrogen presswer the whole
inside of the reactor (quench hydrogen). Alten@y, there may be
introduced a part of any of or plural combinatiaisa product oil, an
unreacted oil, a reaction intermediate oil andlitkesfrom between the
15 reactor inlets or the catalyst beds or from betwaefurality of reactors
or the like. Thus, an excessive cracking reaatioa runaway reaction
caused by the increase of the reaction temperaamebe avoided by
controlling the reaction temperature.
[0056] The reaction conditions in the first ste qreferably a
20 hydrogen pressure of 2 to 10 MPa, a liquid houppce velocity
(LHSV) of 0.1 to 3.0 H and a hydrogen oil ratio (hydrogen/oil ratio) of
150 to 1500 NL/L; more preferably a hydrogen pressi 2 to 8 MPa,
a liquid hourly space velocity (LHSV) of 0.2 to 218 and a hydrogen
oil ratio (hydrogen/oil ratio) of 200 to 1200 NL/land much more
25 preferably a hydrogen pressure of 3 to 7 MPa, aididourly space

velocity (LHSV) of 0.3 to 2.0 hand a hydrogen oil ratio (hydrogen/oil
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ratio) of 250 to 1000 NL/L. All of these conditions are factors having an influence on the reaction activity
of the catalyst, for example, if the hydrogen pressure and the hydrogen oil ratio are less than the above
lower limits, the reactivity tends to be decreased and the catalytic 5 activity tends to be rapidly
decreased. On the other hand, if the hydrogen pressure and the hydrogen oil ratio exceed the above
upper limits, an excessive investment in equipment such as a compressor tends to be required. In
addition, the lower the liquid hourly space velocity is, the higher tendency to be advantageous for the

reaction. However, ré€iaf) toé 260 dddOB0spPHIE velpditpfittessetivantltsaany ddoraslinaliageactor
having an extremely large internal volume is required and an excessive investment in equipment tends to

be required. On theBHBIIHEREST b INRIIERSHIAN PElbd e Ric e sBBHD MR R gh&hEmits, the

reaction does not t iCj C i inithe fi ep is in the
range of preferabIyqu%‘@)oaggg)ge?Ié r%r%%rgﬁﬁaéﬁgmg%ﬁﬂ\ﬁ@% ;frHe%\Z]ra ﬁ% %1\6%3600 and
especially preferablp@f} thiPHeC . tHéheaaatiioty teomuisatorebe Iekscirasdad Ghinedaydipteoxygenation
reaction, the conversion reaction (dechlorination reaction and the like) 20 from a water-insoluble

chlorine-cohtaining @6HVLIBRES wRitdiesdiRBIEYhBRREESSREiniInG BorHBuRIaash ibrifRion reaction

and the like) or furt lefi ' agti ta ific . the other hand,
if the reaction tempera urg%ﬁcgg%%cﬁgc%@%ivﬁe&@@gﬁb,% 6%?;%@“?%@%? %@Qﬁggeg@gfk oil or other
side 25reactions méiynirocanteareskioaainyos thredetarbquifatient sasipad g ressmdtegaition

pathway, formula (2)) to the reaction in which water is produced as a by-product at the time of the

hydrodeoxygenatiof(the fitfl Wé&elion iaRetiliordringal eyyels the e iguslyaspacensalacivater

produced as a by-pf dﬁ% fﬂrgrﬁajq%ﬂ%&eg?soagvbé@?%}%%%%éggt%}ggé%ﬁpo B\R?é\%rto become

insufficient. 5[0058]IN’ the first'step, the as a by- product accompanied by the

hydrodeoxggenatioff nrey hguatbitiauitiyasipsstedaiasliysintcde thawatioaotooandiipits. d he amount
of water produced as a by-product is preferably 2 to 1200 kg, more preferably 5 to 1000 kg and especially
preferably 10 to 5008@GHeF flawing an extremely large internal volusmeeaquired and an

excessive investment in equipment tends to be medyui On the other
hand, if the liquid hourly space velocity exceduss above upper limits,
the reaction does not tend to sufficiently proceed.

15 [0057] The reaction temperature in the first seemithe range of
preferably 150 to 38@, more preferably 180 to 370, much more
preferably 220 to 36@ and especially preferably 260 to 360 If the
reaction temperature is less than I50 the hydrodeoxygenation
reaction, the conversion reaction (dechlorinatieaction and the like)

20 from a water-insoluble chlorine-containing compouta a water-
soluble chlorine-containing compound (dechlorimatieaction and the
like) or further the olefin hydrogenation reactitemd to be difficult to
proceed. On the other hand, if the reaction teaiper exceeds 380,
excessive cracking, polymerization of the feedstodkor other side

25 reactions may proceed, and the ratio of the deggtdkion reaction (the

second reaction pathway, formula (2)) to the reacin which water is
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100f the chlorine content in the feedstock oil. [0059]The reaction product obtained in the first step
contains a hydrocarbon oil generated by the hydrodeoxygenation of an oxygen- containing organic
compound, water produced as a by-product and a water-soluble chorine-containing compound converted
from a water- 15insoluble chorine-containing compound. In the present invention, it is vital to maintain the
water produced as a by-product in a vapor state from the viewpoint of corrosion protection of the
apparatus and unit. [0060]In order to maintain the water produced as a by-product in a vapor state, the

temperature may b@cuitroiddas thdsytheroglatore2Gbetvizas tbe teetiblyoirstpraatioiMBw of the water
produced as a by- product and the temperature T (C) at that time satisfies the conditions represented by

the following formulf B3y GREEALAABINAY clQitiel? B4) 15/7e'2a800 &g AFOUDEIINAIE04(3)
[0061]If it is assumed i 18 fegdstock 0ihang R TIr9eaRIRY a watereluchlorine-

containing compound tends to become insufficient.

5 [0058] In the first step, the amount of water proetl as a by-
product accompanied by the hydrodeoxygenation ne&yatbitrarily
adjusted by adjusting the above reaction conditioi$ e amount of
water produced as a by-product is preferably 2 2001kg, more
preferably 5 to 1000 kg and especially preferal@lyd 500 kg per gram

10 of the chlorine content in the feedstock oil.
[0059] The reaction product obtained in the firtgpscontains a
hydrocarbon oil generated by the hydrodeoxygenabiban oxygen-
containing organic compound, water produced as-prbguct and a
water-soluble chorine-containing compound conveftedn a water-
15 insoluble chorine-containing compound. In the eneésnvention, it is
vital to maintain the water produced as a by-prbdoc vapor state
from the viewpoint of corrosion protection of thgparatus and unit.
[0060] In order to maintain the water produced &gy-groduct in
a vapor state, the temperature may be controllethabthe relation
20 between the partial pressurg BVIPa) of the water produced as a by-
product and the temperature °CJ at that time satisfies the conditions
represented by the following formula (3), based etens equation:
Py <6.11x 10M7.5x T+ (T + 237.3)}x 10*  (3)
[0061] If it is assumed that the feedstock oil #mel hydrogenated
25 oil produced do not vaporize at all, the parti@gsure is 0 MPa, and if

the decarboxylation reaction does not occyr,ifPrepresented by the
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250il produced do not vaporize at all, the partial pressure is 0 MPa, and if the decarboxylation reaction
does not occur, P, is represented by the ratio of the molar concentration Mw of water for the reaction
pressure P (units: MPa) to the sum of the molar concentration of water A/L, and the molar concentration
KT of hydrogen and the molar concentration M2 of propane, that is, the following formula (4): 5Pw = P x
Mw (Mw + +(4) [0062]For example, if it is assumed that the ideal hydrodeoxygenation reaction occurs for
a triglyceride of stearic acid having a fatty acid carbon number of 18 with a hydrogen amount of 500 NL/L

and at a reaction pressorefahz Mitdathedneingeniorgpdhtiatee fo0 thtiabzettnnsesiemeask23.0 moles
per mole of the triglyceride of stearic acid, because the hydrogen amount per L (865 g (0.97 moles)) of

the triglyceride of steHHESadRa)sEd thexsumpidbenweiainePinae HEatbhaiandordigiteacid has a
lecul ight of Y, . /i ' | : f hyd
o 18 consumed pel B8 S A S M Ao b e R B Aola A A BRE a1

mole of propane ar@mpmétvisi,str@feﬂemmgtmtmjﬂ@u(m\)i;ng formula (5) if the reaction rate is
represented by C (%): Pw=5x(6xC) 16 x C+(23.0x100-12x C)+1x C 1 (5) 20 Accordingly, the

condensat@n of thé?wa?ePQ‘eMwa‘fe@/lwai] MﬁpJféVh?}]ted by cor(ﬂblling the temperature according to the
oo o of e T, ) PERT BB AATE P e S o
hydrodeoxygenation reaction occurs for a triglyderof stearic acid
having a fatty acid carbon number of 18 with a lbgén amount of 500
NL/L and at a reaction pressure of 5 MPa, the hyenopresent in the

10 initial reaction system is 23.0 moles per mole lud triglyceride of
stearic acid, because the hydrogen amount peri.d86.97 moles)) of
the triglyceride of stearic acid is 500 L (22.3 &)l assuming that the
triglyceride of stearic acid has a molecular weigh890 and a density
of 0.865 g/cml  Since from the formula (1), 12 moles of hydrogen

15 consumed per mole of the triglyceride of stearid at 100% reaction,
and 6 moles of water and 1 mole of propane arerg@t R, is
represented by the following formula (5) if the can rate is
represented by C (%0):

Pw=5x(6xC)+ {6 x C+ (23.0x 100 - 12x C) + 1x C} (5)

20 Accordingly, the condensation of the water generatay be prevented
by controlling the temperature according to thectiea rate of the
formula (5) depending on the properties of the $émzk oil, hydrogen
oil ratio and reaction pressure.

[0063] The second step of the present inventica $sep wherein

25 the water in the reaction product of the first siepmnaintained in a

vapor state and the reaction product of the fitsp 3s brought into
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25the water in the reaction product of the first step is maintained in a vapor state and the reaction product
of the first step is brought into contact with a water-soluble nitrogen-containing Bronsted base compound
having a boiling point at normal pressure of 100C or less to obtain a mixture of a reaction product and a
nitrogen-containing Bronsted base compound by neutralizing the acid water-soluble 5chlorine-containing
compound. [0064]In the second step, the water is maintained in a vapor state and an acidic
chlorine-containing compound typified chlorine or hydrogen chloride is also in a vaporized state.

Therefore, in order tpaliaet thevitieutzalizatver-sattibleto pitpoget afboititiing wiBitaerasé containing
Bronsted base compound should also be vaporized and subjected to gas-phase reaction in the second

step. For that purpd2@MpPRUBHUN_Y Rehet RO e RAIFAtNIHY 8 rBreaRi BRE Corf8$8dPas a boiling
int | h h , is,. 10 | 15[0 . hand, if th
o v g 400 o VR B S TRRGR A s

nitrogen-containing base compound is a wa compound, eutralization

amount or more of BeANtEEN TastRitogRoMStEd Ibase eomalizind Mmeyebezidensatiidiy to securely
prevent corrosion of a chlorine-containing compound, and unreacted additives (the unreacted nitrogen-

20 containthg Broqﬁ@@ﬂﬁ%%@@%)c&@ﬁ\%%issc_)lved in liquefied water and thus may be
prevented from beingdacarporatgd {p e vaiacarBaN Mk water is maintaineal vapor state

and an acidic chlorine-containing compound typifietllorine or
hydrogen chloride is also in a vaporized state. erétore, in order to
allow the neutralization reaction to proceed eéintly, the nitrogen-

10 containing Brgnsted base compound should also Iperzad and
subjected to gas-phase reaction in the second ske.that purpose, it
Is required that the nitrogen-containing Brgnstadebcompound has a
boiling point lower than that of water, that is,01C or less at normal
pressure.

15 [0065] On the other hand, if the nitrogen-contagnBrgnsted base
compound is a water-soluble compound, the theailetieutralization
amount or more of the nitrogen-containing Brgndtede compound
may be added in order to securely prevent corrosioma chlorine-
containing compound, and unreacted additives (tlreacted nitrogen-

20 containing Brgnsted base compound) are finallyotiresl in liquefied
water and thus may be prevented from being incatpdrin the
hydrocarbon oil.

[0066] Such a nitrogen-containing Brgnsted base powumd
includes ammonia, methylamine, dimethylamine, eimghe,

25 trimethylamine, ethylmethylamine, propylamine, isgp/lamine,

ethyldimethylamine, diethylamine, methylpropylamine
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[0066]Such a nitrogen-containing Bronsted base compound includes ammonia, methylamine,
dimethylamine, ethylamine, 25trimethylamine, ethylmethylamine, propylamine, isopropylamine,
ethyldimethylamine,diethylamine,methylpropylamine, methylisopropylamine, butylamine, isobutylamine,
sec-butylamine, tertbutylamine and the like. Especially preferred is ammonia which has the lowest boiling
point and a high solubility to water. [0067]As the amount of contact of a nitrogen-containing Bronsted 5
base compound with the reaction product of the first step, since one nitrogen atom per one chlorine atom
is neutralization equietlplisbpre pyéyrhimesdlit/Rivime bisolasyl adicteisbettdmering, danding the
atomic weight of nitrogen 14 by the atomic weight of chlorine 35.5, or more of nitréaﬁqen based on chlorine.

On the other hand, BUBAaMiNE @agtifelikexceESRE GRbu M6 e FRAIBERIIY AV BR&fsted base

compound is a watey- Wl? it é’ﬂ.@pr : ' Cgr on oil, and for example, may
adversely affect wh(?eﬁnéff\r ue %ﬁ%@lﬁﬁ@ %?(i)tréﬁce : é)erﬁl%ql@ﬂlM pre@?’able to use 20 times or more the
theoretical neutraliZ@@g7amouniaintiie aresent ioveurtacsiofa Afral)ehtiosritep Bremstdent contained
in the feedstock oil is converted into a water-soluble chlorine-containing compound,_it is preferable to

bring 1 g oPthe chlgpﬁ‘}%ec@l‘il@m%ﬂ% Yuitla stBex RS BoRtASGEENT. ARG E?Efﬁ’l’ Féﬁﬁ@oﬂﬂﬁqgen atom
of a mtrogen-conteum 5(‘:5?]\?\/ | ﬁ%ﬁ?ﬁ%ﬁ' ct%%ngm,iﬁg[§Qgﬁqﬁgeggﬁ{%%ﬁgpﬁ%$%§?guon product

of the first step into con rogen-containing Bronsted base compo IS not particularly limited

and includes a metiadynivéniciz gtk akifvlidroguechasd,thetiehe isombrinddi®itingdikegether into the
pipe of the reactor outlet using a pump, or a method in which the reaction product 25and the base

compound are addédQBieNRigiahBiegen #dnbythe atomic weighthblorine 35.5, or
more of nitrogen based on chlorine. On the othardh even if an

10 extremely excessive amount of a nitrogen-contairidngnsted base
compound is a water-soluble compound, it is incaafem in a
hydrocarbon oil, and for example, may adverselgafivhen a fuel
product is produced, and thus it is not prefertdlgse 20 times or more
the theoretical neutralization amount. In the @nésnvention, since

15 all of the chlorine content contained in the feedstoil is converted
into a water-soluble chlorine-containing compouitds preferable to
bring 1 g of the chlorine content in the feedstodkinto contact with
0.4 to 8 g in terms of nitrogen atom of a nitrogemtaining Brgnsted
base compound.

20 [0068] The method for bringing the reaction prodatthe first
step into contact with a nitrogen-containing Breddbase compound is
not particularly limited and includes a method ihiethh the reaction
product and the base compound are flowed togetiethe pipe of the
reactor outlet using a pump, or a method in whighreaction product

25 and the base compound are added depending on ti@wofrom the

reactor by installing a mixing tank at the subseqstage of the reactor,
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reactor by installing a mixing tank at the subsequent stage of the reactor, or the like. In addition, it is
needless to say that these units are adjusted to the vapor maintenance conditions according to the
formulas (3) and (5). [0069]Further, water may be added to the reaction product of the 5 first step or a
mixture of the second step, where necessary, and a mixture of a nitrogen-containing &misted base
compound and water may be used in the second step. It should be noted that water becomes a vapor
state in the second step, that is, the partial pressure of water including water added satisfies the formula
(3) simultaneously o@rbtferdikethe hddiiiuitis nitrégenszdiedsint&sagietibese coniouwne [0070] The
third step of the present invention liquefies vapor by decreasing the temperature of the mixed solution

obtained in the secGSHUERI g ¥eRABBIVARANGR RPRRIBORS iR HBRIEL MM JAENUAR s time, the

water-soluble chloripg- wséging compound and a 15 nitrogen-containing &misted base compound are
transferred to the phase of water, but the aqueous solution has no corrosivity. And, a product oil

containing a hydrod@®eg]oil is optaitiast by seeroriay the \saited A0 7tHE heagwaigu it sfadrated from a
reaction fluid, there may 20 be applied a method which is employed in a general petroleum refining step

and the IiI_<5. For exaﬁ%lét%r@rmﬁy%@(%ﬁti@rﬁ_eﬁ‘ﬁ ﬁ&@%%f%@&in&@_%ﬁ@@%ﬂh@rﬂga&ion product
e e oS S0 TR S A D AL AT oo
mainly of an unreaqtegyhlgerogesnl dashanselcorabsteqsistinshvaldly ef bl dietertioncehaed a aqueous
a vapor state in the second step, that is, theapgressure of water
including water added satisfies the formula (3)wtemeously or before
10 the addition of a nitrogen-containing Brgnsted asapound.
[0070] The third step of the present invention éfies vapor by
decreasing the temperature of the mixed solutidgaioéd in the second
step to a temperature at which the formula (3)oseastablished. At
this time, the water-soluble chlorine-containingmpomund and a
15 nitrogen-containing Brgnsted base compound aresfeeed to the
phase of water, but the aqueous solution has noseity. And, a

product oil containing a hydrocarbon oil is obtaingy removing the

water.
[0071] When water is separated from a reactiordfltihere may
20 be applied a method which is employed in a gerggtatbleum refining

step and the like. For example, there may be meati a method of
cooling a mixture of the reaction product obtaimethe second step of
the present invention and a nitrogen-containing nBred base
compound with a cooler and introducing the mixtmte a separator to
25 separate into a gas phase consisting mainly ofna@aated hydrogen

gas , an oil phase consisting mainly of a hydramardil and a aqueous
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phase, or a method of subjecting a mixture of the reaction product obtained in the second step and a
nitrogen-containing Bronsted base compound to gas-liquid separation in a high-temperature,
high-pressure separator into a gas phase consisting mainly of an unreacted gas and 5 vapor and a liquid
phase consisting mainly of a hydrocarbon oil and then introducing the gas phase side into a separator
through a cooler to separate and collecting a condensed aqueous phase. [0072]In addition, the gas phase
consisting mainly of an unreacted hydrogen gas, which is separated from the oil phase and the aqueous
10phase in the thirhéiepenf thre areseti 0w eottisubjentipg addatxtuhydofgeseg@ennippddoet into the
reactor together with the feedstock oil by increasing the hydrogen purity by a common refining operation.

[0073] The product @aHRSHe IR GEERNE B IBRNAI G tEh ) TNPAPNCONTRIBIRAN $E-E cBATS oxygen

content and chlorin h of pref ly 19 LJaore
preferably 0.8% by ?n‘%@%gn%lsﬁof %%?@gep(fgsa%ﬁﬁ %@@bb&rﬁa@@gﬁé@s |fmﬁﬁ_§rpre erably 0.4% by
mass or less and esggrarbyqrréftllydghd’physeassnsissadasedinty thirdeiatesaogaisobihe product oil,

from the viewpoint of oxidation stability. 20[0074]In addition, from the viewpoint of reducing the adverse

effect of the producV@ﬁ’@F_] @Gﬁ’stﬁu%l_ﬂiq &%fﬁﬁ?gem S%ralRyEEROoRefimaREcatalyst when
o R RS SO R e esec o e
gas at 115C for 16 Bepisris@refeiadnyiéctingg Kéhdlgrdesaqueous phase.

[0072] In addition, the gas phase consisting mawflgn unreacted

hydrogen gas, which is separated from the oil plaakthe aqueous

10 phase in the third step of the present inventioay e added to
hydrogen gas introduced into the reactor togethir thve feedstock oil
by increasing the hydrogen purity by a common nejroperation.

[0073] The product oil obtained through the firstthird steps,
which is sufficiently reduced in oxygen content aridorine content,

15 has an oxygen content of preferably 1% by massess, | more
preferably 0.8% by mass or less, further prefer@$o by mass or less,
still further preferably 0.4% by mass or less asfeegially preferably
0.2% by mass or less based on the total amouheqgbrioduct oil, from
the viewpoint of oxidation stability.

20 [0074] In addition, from the viewpoint of reducirtbe adverse
effect of the product oil on constituent membersanfengine and an
exhaust gas treatment catalyst when used for adiiela chlorine
content in the product oil is preferably 0.1 pprmnhgss or less based on
the total amount of the product oil.

25 [0075] Further, the increase in the acid valueraftgction of an

oxygen gas at 12& for 16 hours is preferably 0.25 mg KOH/g or less
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and more preferably 0.15 mg KOH/g or less based on the acid value before injection of an oxygen gas.
The acid value is an indicator showing an acid component amount in 1 g of sample. If the increase in the
acid value exceeds 0.25 mg KOH/g, the storage stability of the 5 product oil tends to be deteriorated. In
addition, the term "acid value" as used herein means an acid value measured according to the method
described in test method for acid value in JIS K 2276 "Petroleum products - Testing methods for aviation
fuels". [0076]In addition, the product oil has an iodine value of 10 preferably 0.1 or less from the
viewpoint of oxidatiamdtahiite. [ribfeiediie 0 ge rexrdc0sHIgl ohéeas dosdeditendeit balsignificantly
increased. Further, the term "iodine value" as used herein is a value measured according to the method

described in JIS K &0 5 a¢iRBd9 cRrRCRIYAIEE, 8onifitRfornGiiuy asi@n, MAECRBhe value,
15hydroxyl value a oRifi ' cts" [0Q77 d il.optained by the
present invention, vr\%ﬁgﬁﬁs%a 6%&@@%%%??@0@@§ ﬁa&\;:]l'gg%?t)so%ﬂﬁg%gﬁr% ﬁa%{;%eécgogrresponding
to that of a gas oil, inashelsacianiailudnexdstitels t0 P8 gtk te/gasthe nswittgbiliagtiontladerosene
fraction, aj:gt fraction. 20 Consequently, these fractions may be fractionated by establishing a gas-liquid

separationtep or é’f%ﬂ%&’@i’o@@@%_ @% ﬁﬁé@_{!@ﬁ@t@&bsemjmm_@% HRHRE acdniedus, where
necessary. [00781When e et o o s (acUen Fastan ialls SIS Bloodf SrsEn of. t may

be suitably used especially as a diesel gas oi an avia ase Stock or a heavy oill base stock. In

this case, the produgésdritsétd finctiostmagtrmdsédralaoiel asalukesal gis oy @2 Réatiednel base stock
or a heavy oil base stock, but can be used as a diesel gas oil, an aviation fuel base stock or a heavy oil

base stock with whiRFOEBHbndIRSWIRHRRIBARS HIsa\YRIIRE Sd€lmixed. As the other base stocks, there
be mixed . . dor.a. 5 . . : e
may be mixed a gaf%qlatéictlon an %Q/Q@SWS%% (EIFB&IEP& oBhau_r'%isln %ﬁg@%d&hﬂc%rg ] m refining

step and a residue obtained e method for manufacturing a h he present
invention 1Burther, theseergljp@ Mixed essybaticras rilgcisy ofhesirdkeasiliy whithtisreobtained

through the Fisher-Tropsch reaction and the like using a so-called synthetic gas comprising
ilodine value exceeds 0.1, the acid value tends eosignificantly

increased. Further, the term "iodine value" agiuserein is a value
measured according to the method described in JISORD "Test
methods for acid value, saponificatigalue, ester value, iodine value,
15 hydroxyl value and unsaponifiable matter of chehpcaducts”.
[0077] The product oil obtained by the present mia, which
usually consists mainly of a fraction having a ingl point range
corresponding to that of a gas oil, may also contai addition to the
fraction, a gas, a naphtha fraction, a kerosendidrg a jet fraction.
20 Consequently, these fractions may be fractionayeeskablishing a gas-
liquid separation step or a fractionation stepherlike at the subsequent
stage of the second step, where necessary.
[0078] When the product oil or its fraction subsi@ty consists of
a hydrocarbon oil, it may be suitably used esplcas a diesel gas oil,
25 an aviation fuel base stock or a heavy oil basekstoln this case, the

product oil or its fraction may be used alone adiesel gas oil, an
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10 hydrogen and carbon monoxide as a raw material. The synthetic gas oil or synthetic kerosene is
characterized in that it contains almost no aromatic content, mainly consists of saturated hydrocarbons
and has a high cetane number. In addition, the method for manufacturing the synthetic gas is not
particularly limited and a well-known method may 15be employed. [0079]Furthermore, the product oil or
its fraction is isomerized by a general method and the resulting fraction is also suitable as a diesel gas oil,
an aviation fuel base stock or a heavy oil base stock. The isomerized fraction is especially improved in

low-temperature fluglifptROERrehiies G188k ereinhitery yheibtesatstyekiam e hesédtler apecifically
described based on Examples and Comparative Examples, but the present invention is not limited to the

following ExampIesd[gégh}aﬁ%Bﬂraﬁ‘l’éﬂf@&lﬁl%gli@ﬁﬁl&?@%ﬁ&%‘é 3% 9GK ¢ EtHium silicate

solution No. 3to a WP as placed in
a vessel kept at a tl@nqpeﬁa?&@é? g%é?%%(t?ﬁw% %%@Bm én s%%g?ézzé 5@?&% ﬁg( Mﬁ my;gerature of
65C, a solution washpisgasasthy atinrg phagpberiemget(congaetuilidra@hifolo arkegosene solution of

2.5% by mass of aluminum sulfate, and into the resulting 5 solution the solution containing sodium

aluminate was faIIeff?f?ﬁ%b@bftﬁlﬂﬁ&b|'lrb|§1&%@&th@ﬁ%@%mpfﬂm@@nﬁxf@% fition
reached pH 7.0. Thﬁé‘c’:ﬁ‘tﬂ'H”@o%H}éa?nglfﬁtev‘ﬁ% HEECFLP HhiHRRLRR A S SR RGP g cake slurry

was transferred in a vessel equippe
the present invention. Further, there may be m&agnthetic gas oil

or a synthetic kerosene, which is obtained throtighFisher-Tropsch
reaction and the like using a so-called synthet&s gomprising
10 hydrogen and carbon monoxide as a raw materiale Shmthetic gas
oil or synthetic kerosene is characterized in thabntains almost no
aromatic content, mainly consists of saturated dwahibons and has a
high cetane number. In addition, the method fonumfecturing the
synthetic gas is not particularly limited and a Ivk@lown method may
15 be employed.
[0079] Furthermore, the product oil or its fractisrisomerized by
a general method and the resulting fraction is alstable as a diesel
gas oil, an aviation fuel base stock or a heavyba#e stock. The
iIsomerized fraction is especially improved in losvrperature fluidity.
20 Examples
[0080] Hereinafter, the present invention will beurther
specifically described based on Examples and CaatiparExamples,
but the present invention is not limited to thédaling Examples.
[0081] (Preparation of Catalyst)
25 A mixture was prepared by adding sodium silicatetsmn No. 3 to an

aqueous solution of 5% by mass of sodium alumiratd,the mixture
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10 reflux condenser, and to the vessel were added 150 ml of distilled water and 10 g of a 27% ammonia
aqueous solution. The mixture was then heated and stirred at 75C for 20 hours. The slurry was placed in
a kneader and kneaded while heating at 80C or higher to remove moisture, thereby obtaining a clay-like
kneaded product. The resulting 15 kneaded product was extruded by an extruder into a cylindrical shape
having a diameter of 1.5 mm The resulting cylindrical product was dried at 110C for one hour and then
calcined at 550C to obtain a molded support. [0083]Into an eggplant-type flask was placed 50 g of the

resulting 20 moldedvagppiateadithen \etsefldepest isegathandwpeal850pothintanataining
molybdenum trioxide, mckel(ll) nitrate hexahydrate, phosphoric acid (concentration: 85%) and malic acid

while deaerating witheaFo thhPeSaparais . Vﬁ%ﬁhﬁ%ﬁfe@ MR m&@ﬁqgﬁé"fdﬁ@f’nour and then
e o SRl A e o
Content (% by massphased @f &R ohpupred of aluminum sulfate, ama ithe resultlng
5 solution the solution containing sodium aluminateswallen in drops.
The addition of the solution was stopped when theture solution
reached pH 7.0. The resulting slurry product viléeré€d out to obtain
a cake slurry.
[0082] The cake slurry was transferred in a vesgalpped with a
10 reflux condenser, and to the vessel were addedrlsd distilled water
and 10 g of a 27% ammonia aqueous solution. Théurai was then
heated and stirred at G for 20 hours. The slurry was placed in a
kneader and kneaded while heating af@C0r higher to remove
moisture, thereby obtaining a clay-like kneadeddpod. The resulting
15 kneaded product was extruded by an extruder intgliadrical shape
having a diameter of 1.5 mm. The resulting cylicalr product was
dried at 110C for one hour and then calcined at 8500 obtain a
molded support.
[0083] Into an eggplant-type flask was placed 58 the resulting
20 molded support and then to the flak were injectadirapregnation
solution containing molybdenum trioxide, nickel(hitfrate hexahydrate,
phosphoric acid (concentration: 85%) and malic admle deaerating
with a rotary evaporator. The impregnated samgals @ried at 12
for 1 hour and then calcined at 380to obtain an intended catalyst.
25 The constituents of the catalyst prepared are shioviable 1.
[0084]
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5 P205 Content (% by mass, based on mass of support) 3 Mo03 Content (% by mass, based on mass of
catalyst) 22 NiO Content (% by mass, based on mass of catalyst) 4 P205 Content (% by mass, based on
mass of catalyst) 2 [0085](Reaction Apparatus) In the following Examples and Comparative
Examples, the following 5fixed-bed flow reactors A and B were used.

[Table 1]
Catalyst A

Al,O3; Content (% by mass, based on mass of support) 92
SiO, Content (% by mass, based on mass of suppart) 5
P,Os Content (% by mass, based on mass of suppart) 3
MoOs; Content (% by mass, based on mass of catalyst) 22
NiO Content (% by mass, based on mass of catalyst) 4

P,Os Content (% by mass, based on mass of catalyst) 2

[0085] (Reaction Apparatus)
In the following Examples and Comparative Examptes, following
5 fixed-bed flow reactors A and B were used.
<Fixed-Bed Flow Reactor A>
The fixed-bed flow reactors A comprises; a raweamat feeding
pump, a hydrogen supplying apparatus and a pipehwdre disposed at
the upstream of a reaction tube (having an innemdter of 20 mm)
10 which can be heated with an electric heater; aecpah L-shaped pipe
and a pressure regulation valve which are dispas#dte downstream of
the reaction tube in that order; and a normal presgas separator are
disposed ahead of the reaction tube. In addiadiinthe materials of
the parts contacted with liquid are SUS 316.
15 <Fixed-Bed Flow Reactor B>
A reactor, which is prepared in the same manndhaisof the
fixed-bed flow reactor A except that a chemicalrdaggjection portion
is provided between the reaction tube and cooldrtha portion from
the reaction tube to the chemical agent injectionign is heated with a
20 heater, is used as a fixed-bed flow reactor B. adidition, all the

materials of parts contacted by liquid are SUS 316.
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<Fixed-Bed Flow Reactor A>  The fixed-bed flow reactors A comprises; a raw material feeding pump, a
hydrogen supplying apparatus and a pipe which are disposed at the upstream of a reaction tube (having
an inner diameter of 20 mm) 10 which can be heated with an electric heater; a cooler, an L-shaped pipe
and a pressure regulation valve which are disposed at the downstream of the reaction tube in that order;
and a normal pressure gas separator are disposed ahead of the reaction tube. In addition, all the
materials of the parts contacted with liquid are SUS 316. 15<Fixed-Bed Flow Reactor B> A reactor,

which is prepared iid086pme m@orTFEr HiateoBEkerfipda-bed flow reactor A except that a chemical agent
injection portion is provided between the reaction tube and cooler and the portion from the reaction tube

to the chemical agehbfjERasHPbHNEdIedmathiblambridhe, catrlyassixade iR reactor B. In
ddition, all th ial d QUi i le 1) Th
reaction tube filed CRE SN o AU ot e wanet Fe pieRuitiieee BasRE g TP T

presulfiding of the cagatystiveast darriadrauronhbevrthendenttic eos difinsrabantaverrgatiarsperature 5
of the cata!éyst layer of 300C, a hydrogen partial pressure of 6 MPa, a liquid hourlyocs)gace velocity of 1 hl

and a hydragen/oil eetiher catlyel la¥eigaf Sty MYdiegen eamirBressy /b ondEd wath
dimethylsulfide. jiqiid hourly space velocity of 1 hand a hydrogen/oil ratio of 200

NL/L using a straight run gas oil (sulfur conteB8& by mass) with
dimethylsulfide.
[0087] The hydrogenation was carried out by pasgaign oil A
10 (the density at 1%: 0.917 g/ml, the oxygen content: 11.2% by mass,
the chlorine content: 2.1 ppm by mass, the iodislee: 56.4, and the
ratio of a compound having a triglyceride structiioean oxygen-
containing organic compound: 99.5% by mole) as eddtck oil
through the fixed-bed flow reactor A under the atads of a reaction
15 temperature of 30C, an LHSV of 1.0 1, a hydrogen pressure of 5
MPa and a hydrogen/oil ratio of 500 NL/L. In adult the
temperature inside the L-shaped pipe wasC67
[0088] Subsequently, water and the reaction prodictwere
collected from the bottom of the normal pressure ggparator after the
20 hydrogenation and each mass was measured. Fuhbeesults of the
gas chromatography analysis of the reaction prodiucshowed that
10.1 g of water and 84.2 g the hydrocarbon oil vgemreerated per 100 g
of the feedstock oil passed, and no unreacted tieadsil was present.
In addition, the measurement showed that the oxygmrtentration,
25 chlorine concentration and iodine value in the bgdrbon oil were 0.1

ppm by mass or less, 0.1% by mass or less and i@€fiectively. On
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[0087]The hydrogenation was carried out by passing palm oil A 10 (the density at 15C: 0.917 g/nal, the
oxygen content: 11.2% by mass, the chlorine content: 2.1 ppm by mass, the iodine value: 56.4, and the
ratio of a compound having a triglyceride structure to an oxygen-containing organic compound: 99.5% by
mole) as a feedstock oil through the fixed-bed flow reactor A under the conditions of a reaction 15
temperature of 300C, an LHSV of 1.0 h 1, a hydrogen pressure of 5 MPa and a hydrogen/oil ratio of 500
NL/L. In addition, the temperature inside the L-shaped pipe was 167C. [0088]Subsequently, water and the

reaction product oilterettmiehtmad)ahetinedas irmemetitesmoved pitst tne garcesceatritidter the 20
hydrogenation and each mass was measured. Further, the results of the gas chromatography analysis of

the reaction producﬂﬂm%\ﬂém@rﬂyﬁr% 3%@?%%@3@%%6@%%%3@*%” were generated per
100 g of the feedsﬁg?ggﬁasse%réq] nﬂﬁ%nr%[f%@?&%?%cﬂﬁltmﬁ%areéﬁaté@ d:.ﬂl éhe

measurement sho the oxygen concenfrafion, orine concentration ang iodine value in the

hydrocarbon oil weksl@obedniroyntags stdrsef AHSrenotiass, detdesrnd@.03, fresnediyely. On the
other hand, the measurement showed that the chlorine concentration and pH in water were 20.6 ppm by

mass and 3.6, re_sp@Bﬁ\Eﬁ’ﬂ [UQ@QWS&Q%@'F@QQM@P@&Q%Bﬁﬁ%&Q&HW@% halB&lapsed from the
start of the reactiongjeakage g & M4 IGIRMBEL i detail and as a ritsudts confirmed that

a stress corrosion crack due to chlorine occurs.
[0090] In addition, the reaction product was anatiyim detail and
the decarboxylation reaction was found to procee®ince the amount
10 of water generated is 4.8 moles, the residual lggircamount is 10.1
moles, the amount of propane generated is 1 maletta amount of
carbon dioxide generated is 0.6 moles per one ofdlee feedstock oill,
the water molar fraction is 0.29. Thus, the comsdéon temperature at
5 MPa is 194C from the formulas (3) and (4) and it is considdtet a
15 part of water is condensed to allow corrosion tacped in the L-shaped
pipe.
[0091] (Example 1)
The hydrogenation and the evaluation of the calgbroduct were
carried out in the same manner as in the Compar&txample 1 except
20 for using the fixed-bed flow reactor B, passinghpail B (the density at
15°C: 0.916 g/ml, the oxygen content: 11.3% by malss, dhlorine
content: 7.4 ppm by mass, the iodine value: 51ng, the ratio of a
compound having a triglyceride structure to an @xygontaining
organic compound: 99.6 % by mole) as a feedstogkntioducing an
25 aqueous solution of 1% by mass of ammonia at eofddel2 g/h from a

chemical agent injection portion and setting thegerature from the
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S shaped pipe was confirmed, and then the reaction was stopped. The L-shaped pipe was inspected in
detail and as a result, it was confirmed that a stress corrosion crack due to chlorine occurs. [0090]In
addition, the reaction product was analyzed in detail and the decarboxylation reaction was found to
proceed. Since the amount 10 of water generated is 4.8 moles, the residual hydrogen amount is 10.1
moles, the amount of propane generated is 1 mole and the amount of carbon dioxide generated is 0.6
moles per one mole of the feedstock oil, the water molar fraction is 0.29. Thus, the condensation

temperature at 5 MRacistiH GUbemithefermhianicilandé) anjbitionopsitaregabar a Tpart of water is

condensed to allow_corrosion to proceed in the L-shaped pipe. [0091](Example 1) The hydrogenation and

the evaluation of th@&@@@@@ﬁr@ﬁﬁ_@ﬂw&@ earieaa; s 31835&11_1'@ ﬁ%mﬁgf’%ﬁf‘tﬁ’é%@%raﬂve
Example 1 except oﬁ?ﬁﬁﬁ”ﬁ%&%@%‘g@%ﬁ{wﬁ%% t‘%)@%ﬂ% B%andﬁiGHeﬁggaggyoqt 15C: 0.916

g/ml, the oxygen c e chlorine conte pm by mass, the iodine value: 51.5,

and the ratio of a cahwatwiictaythgpaddaycesiasnataicthes to @2 oyyeTe condaidiag ang@uasompound:
99.6 % by mole) as a feedstock oil, introducing an 25aqueous solution of 1% by mass of ammonia at a

rate of 0.12 g/h frorf@¢hamidaiEEadedtioMpdhfn @rRniaahgaae M np@EHROTHEN e

subtracted from the mass of water collected) oewahd 84.1 g of the
hydrocarbon oil were generated per 100 g of thdsteek oil passed
and no unreacted feedstock oil was present. Iitiadthe oxygen
concentration, chlorine concentration, nitrogentenhand iodine value
10 in the hydrocarbon oil were 0.1 ppm by mass or, [@so by mass or
less, 0.1 ppm by mass or less and 0.06, respeactiv€ln the other
hand, the chlorine concentration and pH in waterew&.3 ppm by
mass and 9.8, respectively. When 4000 hours hiaysex from the
start of the reaction, the reaction was stoppedce fdipe between the
15 reaction tube and the chemical agent injectionigor@nd the inside of
the L-shaped pipe were inspected, and as a resultorrosion was
observed.
[0092] (Example 2)
The hydrogenation and the evaluation of the calgdbroduct were
20 carried out in the same manner as in the Exampbeépt for using the
fixed-bed flow reactor B, filling 300 ml of the edyst, introducing
diethylamine from the chemical agent injection jgortat a rate of 0.08
g/h and setting the temperature from the reactie to the chemical
agent injection portion at 2830. The introduction amount of
25 diethylamine is 7.64 g in terms of nitrogen atonr geam of the

chlorine content in the feedstock oil. The evaaratresults of the
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reaction tube to the chemical agent injection portion at 300C. The introduction amount of ammonia is 2.91
g in terms of nitrogen atom per g of the chlorine content in the feedstock oil. The evaluation results of the
collected product showed that 10.2 g (the mass of the aqueous 5 solution introduced from the chemical
agent injection portion is subtracted from the mass of water collected) of water and 84.1 g of the
hydrocarbon oil were generated per 100 g of the feedstock oil passed and no unreacted feedstock oil was
present. In addition, the oxygen concentration, chlorine concentration, nitrogen content and iodine value

10 in the hydrocarboolfterte frdduct howesl othets10.Bodyohasatmriesd® . &pph thygmass or less
and 0.06, respectively. On the other hand, the chlorine concentration and pH in water were 72.3 ppm by

mass and 9.8, respB¥§FegahREnAbYERBUES ASIBIERA JeH 1B hokinegmek @bdiaasast reaction
d. The pipeb i be. ical iniecti i dth
Inaide of the L-sher b8 e B S T e

inside of the L-shaped pipe were nspec asare 92](Example

2) The hydrogenatigoaodrtratyaluatirioktiud neketiediprochittogentettheaidaddineiviigesame manner
as in the Example 1 except for using the fixed-bed flow reactor B, filling 300 ml of the catalyst, introducing

diethylamife from tHe @%r‘ﬂ)@i% HjéHli&Yﬁ_‘[B%rﬁoﬁ Hpmé;m Gﬁ@ﬁ%‘{flmoseﬁiﬁﬁ%é @mperature
from the reaction tu eiéo @%ﬁﬁﬁmca H’?Qé@SF“I%’%QOéWH" q?ﬁ%ﬁ%ﬁ%@rﬁgﬁﬁgnﬁwgpm of

25diethylamine is 7. S of nitrogen atom per gram o in the teedstock oll.

The evaluation resuitgrad thb ecolldoitaepiooice sincuien thaatd (Bl ginf waterewidl 83 . praf e

hydrocarbon oil were generated per 100 g of the feedstock oil passed and no unreacted feedstock oil was

present. In additionmﬁé%@@@rﬂ-éoﬁcéﬂﬁﬁﬁﬁﬁyﬁlﬂ’orinw&@fb RRidIO wis Seemhitrmibeodine value
5in the hydrocarbogrépb%efrﬁ%%ngqgm ntﬁ%s A‘Eﬁ%n%‘g%b taﬁgﬁféfﬂ%'?@’eoble’@%ew ss or less

and 0.06, respective n the other € chlorine concentration an In water were /1.9 ppm by

mass andl §1.5, respegtiviely- tibemAeothbatte hiralelapsedifiertibei giomod e éasitwm ghe reaction

was stopped. The pipe between the 10 reaction tube and the chemical agent injection portion and the
inside of the L-shaﬁ@@ pipéh?@@%ﬂblé@té@?é@]d%%p@?égdbt, ot GfodorFRHIopQSiRY . was

observed.

[0093] (Comparative Example 2)

The hydrorefining was carried out in the same maasan Example 1
15 except for using a 1% aqueous solution of sodiudrdwide instead of

a 1% aqueous solution of ammonia in Example 1. MW@ hours

have elapsed from the start of the reaction, thee@gs solution of

sodium hydroxide could not be added. The pipdéefdhemical agent

Injection portion was inspected, and as a resldtkage due to sodium

20 hydroxide in a solid state occurred.
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[0093](Comparative Example 2) The hydrorefining was carried out in the same manner as in Example 1
15 except for using a 1% aqueous solution of sodium hydroxide instead of a 1% aqueous solution of
ammonia in Example 1. When 192 hours have elapsed from the start of the reaction, the aqueous
solution of sodium hydroxide could not be added The pipe of the chemical agent injection portion was
inspected, and as a result, blockage due to sodium 20hydroxide in a solid state occurred. CLAIMS 1. A
method for manufacturing a hydrocarbon oil, comprising:  a first step wherein a feedstock oil containing
an oxygen-containing organic compound and a wagirAidIgble chlorine-containing 5 compound is
brought into contact with a hydrogenation catalyst comprising a support containing a porous inorganic

oxide and one or mére méBeEIRE LR FHIRNGFBGRIUINGY A XEHAGA IR BIAKBERSIBGC table supported on
the support in the presen ?frgydgi)gﬁn loQeaatats af@éﬂ@{%%r@%i?” @%wﬁ}ﬁkim%m state by the
- n e

hydrodeoxygenation 10 of the oxygen-containing organic compound and conve er-insoluble

chlorine-containing conaming iofganicicorapobled: blod e wainégiivizp kestmanedontaisigapnd step
wherein the water in the reaction_product of the first step is maintained in a vapor state and the reaction

product of the first @9mﬁqggrdﬁgmriﬂttg@énﬂé‘é@wff'ﬁ"&tﬁﬁFodéﬁl?boﬁtaWﬁM@ﬁ@fE@@}@tcompound
e s e R A S S M g ot
than the temperatuigetavhighdhe gedtastidafrom Group VIA and Group ‘dhithe periodic
table supported on the support in the presencgdrbgen to generate a
hydrocarbon oil and water in a vapor state by tydrddeoxygenation
10 of the oxygen-containing organic compound and cdntlee water-
insoluble chlorine-containing compound into a wateluble chlorine-
containing compound;
a second step wherein the water in the reactiodyat of the first
step is maintained in a vapor state and the reagtioduct of the first
15 step is brought into contact with a nitrogen-camtay Brgnsted base
compound which has a boiling point at normal pressdfi 100C or less
and is water-soluble, to obtain a product to batéd; and
a third step wherein the product to be treatedosled to a
temperature not higher than the temperature athwthie water in a
20 vapor state is liquefied to form an aqueous phasgaming a water-
soluble chlorine-containing compound and a nitregemtaining
Brgnsted base compound and then separate the aqplease from an
oil to be treated to obtain a product oil contagnanhydrocarbon oil.
2. The method for manufacturing a hydrocarbon odoading to
25 claim 1, wherein an oxygen content in the feedstutks 1 to 15% by

mass and a chlorine content in the feedstock dll.1sto 50 ppm by
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20 vapor state is liquefied to form an aqueous phase containing a water-soluble chlorine-containing
compound and a nitrogen-containing Bronsted base compound and then separate the aqueous phase
from an oil to be treated to obtain a product oil containing a hydrocarbon oil. 2. The method for
manufacturing a hydrocarbon oil according to 25claim 1, wherein an oxygen content in the feedstock oil is
1 to 15% by mass and a chlorine content in the feedstock oil is 0.1 to 50 ppm by mass, based on the total
amount of the feedstock oil. 3.The method for manufacturing a hydrocarbon oil according to claim 1 or 2,

wherein in the first stes < ttas20Ddy bifovater iamodoted deafdydsdiiicoper gram of a chlorine content
in the feedstock oil. 5 4. The method for manufacturing a hydrocarbon oil according to ang}one of claims

1 to 3, wherein in the: secdrtEsta]e et 8¢ SrasHe HifloBgRYAEOCRHAR WRRINE Bg in terms of

the nitrogen atom Oé:)l.% i?ﬁ r 3;\1@%[}' ?[aiﬁe 0 %%%é I;kr;r ing content in
the feedstock oil. 105. heﬁr%zllt}% or ml%t%\u %ﬁ%ﬁ% ahy r’or?a?r on afccor |rF1)gE§t a%@l%{:rllgeaof claims 1 to
4, wherein the nitrogenacoytpiidadirpestgebbasst eootiorine isamenbiéeddstoeknsilnod for
manufacturing a hydrocarbon oil according to any one of claims 1 to 5, wherein the oxygen-containing

organic compound 45 coﬂ_tlaﬁl@éﬁ'éh&w5%\%@@&‘%@9%@(@%@@% %@@i’ﬁ?ﬂbtgi% the ratio of a
fatly acid andlor & SOMPAMIRN A SSHGhERAYIP (eS8 A biRbRAG P E ! o
brought into contact with 0.4 to 8 g in terms oé thitrogen atom of a
nitrogen-containing Brgnsted base compound per grathe chlorine
content in the feedstock oil.

10 5.  The method for manufacturing a hydrocarbon atbading to any
one of claims 1 to 4, wherein the nitrogen-contagnBrgnsted base
compound is ammonia.

6. The method for manufacturing a hydrocarbon atbading to any
one of claims 1 to 5, wherein the oxygen-contaironganic compound

15 contained is an oil and fat derived from an anioralegetable oil and
the ratio of a fatty acid and/or a compound hawdangester structure in
the oil and fat derived from an animal or vegetailaés 90% by mole
or more.

7.  The method for manufacturing a hydrocarbon abading to any

20 one of claims 1 to 6, wherein the porous inorganimpound comprises
two or more elements selected from aluminum, silicairconium,
boron, titanium and magnesium.

8.  The method for manufacturing a hydrocarbon atbading to any
one of claims 1 to 7, wherein in the first steg feedstock oil and the

25 hydrogenation catalyst are brought into contactetiogr under the

conditions of a hydrogen pressure of 2 to 10 MHayuad hourly space
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7. The method for manufacturing a hydrocarbon oil according to any 20 one of claims 1 to 6, wherein the
porous inorganic compound comprises two or more elements selected from aluminum, silicon, zirconium,
boron, titanium and magnesium. 8. The method for manufacturing a hydrocarbon oil according to any
one of claims 1 to 7, wherein in the first step, the feedstock oil and the 25hydrogenation catalyst are
brought into contact together under the conditions of a hydrogen pressure of 2 to 10 MPa, a liquid hourly
space velocity of 0.1 to 3.0 hl, a hydrogen/oil ratio of 150 to 1500 NL/L and a reaction temperature of 150

to 380C. 9.The methetbisitynurafactidng B, kytydagen/oil aatior ding 50 d0ylSEOANILAIRsd B 8,
wherein an oxygen content in the product oil is 1% 5 by mass or less, a chlorine content in the product oil

is 0.1 ppm by mass' 6Pl IRMPEFAtHES AfutSA duct oil is 0.1 or less, based on the total amount
of the product oil. g The method for manufacturing a hydrocarbon aibeding to any

one of claims 1 to 8, wherein an oxygen contenléproduct oil is 1%
5 by mass or less, a chlorine content in the prodilics 0.1 ppm by mass
or less and an iodine value in the product oil.isd less, based on the

total amount of the product oil.
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