DESCRI PTI ON CATALYST FOR PETROLEUM RESI N HYDROGENATI ON AND PROCESS FOR
PRCDUCING HYDROGENATED PETROLEUM RESI N TECHNI CAL FI ELD The present
|nvent|on relates to a hydrogenation catal yst for a petroleumresin

contai ning a sul fur component and a process for producing a hydrogenat ed
petrol eum resin. BACKGROUND ART In the majority of instances, a

cycl opent adi ene based conpound and a vinyl aromatic conpound that are used
for the production of a hydrogenated petroleun1 resin originate froma
spent distillate of thermally cradﬂgﬁcﬁﬁﬁﬁﬁﬁﬁqor the |ike, and wusually
contain sul fur conponents of 10 to 500 mass expressed in terns of

sul fur.' i noe CARMYSH HOB RETRGLE UM SRS HED RAARNATIONAND

pol ymeri zability, i ncorporated into a produced petroleumresin at
the time of PM)QF&S EQRBRQJE‘) ING PR Gl 'BEBaEEH‘ SMARESINI or a
vinyl aromatic conpound, and in a subsequent hydrogenation step it becones
catal yst poison for a generally used hydrogenation catalyst such as

pal | adi um pl ati num and ni ckel, thereby bringing about marked

deteri QEQMMI ytic activity. In the case of enploying a nickel
based catal yst such as nickel, nickel - tungsten and nickel - nolybdenum

t he metal | i d'he preskent nveadion rselatﬁsrtmmhgdmgﬂrmltmnsuﬂthlm fony agpedrdléwm resin
conponent in a petroleumresin or by hydrogen sulfide which is produced by
hydr odemwtavmhgatn eufurhwsmpesenti agdi m debeessodear i prodofcing eachydroganated
activity. Mreover in the case of enploying a noble netal based catal yst
such aspetroleum resin.

BACKGROUND ART

In the majority of instances, a cyclopentadiene based compound and a vinyl
aromatic compound that are used for the production of a hydrogenated petroleum
resin orxiginate from a spent distillate of thermally cracked naphtha or the like, and
usually contain sulfur components of 10 to 500 ppm by mass expressed in terms of
sulfur.

Since a part of the sulfur components is imparted with polymerizability, it is
icorporated into a produced petroleum resin at the time of polymerization of a
cyclopentadiene based compound and / or a vinyl aromatic compound, and in a
subsequent hydrogenation step it becomes catalyst poison for a generally used
hydrogenation catalyst such as palladium, platinum and nickel, thereby bringing
about marked deterioration of the catalytic activity.

In the case of employing a nickel based catalyst such as nickel, nickel -
tungsten and nickel - molybdenum, the metallic nickel is made to turn into nickel
sulfide by a sulfur component in a petroleum resin or by hydrogen sulfide which is
produced by hydrodesulfurization, thus resulting in deterioration of the catalytic
activity.

Moreover in the case of employing a noble metal based catalyst such as

palladium, platinum, ruthenium and rhodium, a sulfur component in a petroleum



pall adi um platinum rutheniumand rhodium a sulfur conponent in a
petraleum 1 resin or hydrogen sul fide which is produced by

" hydrodesul furization is adsorbed onto a surface of a nmetallic catalyst,
whereby the catalytic activity is markedly deteriorated. For these
reasons, it is said in general that a noble netal based catalyst is poor
In sulfur resistance. As a hydrogenation catal yst havi ng enhanced sul fur
resi stance, Japanese Patent Publication No. 61201 / 1987 (Showa 62)

di scl ogesimox hydregen swhgeiwhich igwrafucast bysbydredesalfawizadion isnadsoabedhantand
| or rhodium pal|adium rutheniumand rhenium are supported, but does not
descri fe syiiaes 0f a tmetalhpunatadysteawheneby ide atalytics @spivityeds norankedly
ratio of the netals supported. In addition, the catalyst which is disclosed
in the dﬁéﬁﬁﬂé@@dpatent Publication No. 61201 / 1987 (Exanple 5) is a

catal yst containing 0.25% by mass of Pd - 1.75% by mass of Pt / al um na,
and is greafoy thiese erapns, ribristdaed dat génesnl dbsbadinollet metale baged satalyst is
invention in ternms of chemi cal conposition. The present invention has been
made i rpoohdn|sudfur resistanceabove- mentioned circunmstances, and it is the

subj ect thereof to develop a catalyst which has a long-termservice life
as wel | as &shaghyHyegenpdivax icotalyst ihaviyg fenhanaoedt sulfonnreséstiance,c dapanesang
a sul fur conmponent. DI SCLOSURE OF THE I NVENTI ON As the result of intensive
ext ensiRadent SadilichtiandNp 2l G138 DiBkavea ) diselbsby a ¢atalyst esevhichrvmetak s
in order to solve the above-nentioned subject, it has been found that a
cat al yor metals selestdd Lodmnplatthwhaandumoar thaslippor paldadingn whistherham snd
specific ratio of palladiumto platinumand a specific supported anounts
has a rhenium are supported, but does not describe in detail, the amount of each of the

metals supported nor the ratio of the metals supported.

In addition, the catalyst which is disclosed in the Japanese Patent Publication
No. 61201 / 1987 (Example 5) is a catalyst containing 0.25% by mass of Pd - 1.75%
by mass of Pt / alumina, and is greatly different from the catalyst according to the
present invention in terms of chemical composition.

The present invention has been made in the light of the above-mentioned
circumstances, and it is the subject thereof to develop a catalyst which has a
long-term service life as well as a high hydrogenation activity for a petroleum resin

containing a sulfur component.

DISCLOSURE OF THE INVENTION

As the result of intensive extensive research and investigation accumulated by
the present inventors in order to solve the above-mentioned subject, it has been
found that a catalyst in which palladium and platinum are supported and which has
a specific ratio of palladium to platinum and a specific supported amounts has a
long-term service life as well as a high hydrogenation activity for a petroleum resin
containing a sulfur component. Thus the present invention has been accomplished
on the basis of the foregoing findings and information.

Specifically, the present invention is concerned with the following:



long-termservice life as well as a high hydrogenation activity for a

pet ral eumresin containing a sul fur conponent. Thus the present invention
“has been acconplished on the basis of the foregoing findings and
information. Specifically, the present invention is concerned with the
following: 2 1. A hydrogenation catalyst for petroleumresin containing a
sul fur conponent which catalyst conprises palladiumand plati num supported
on carrier at aratio by nmass of palladiumto platinumbeing in the range
of 2.5 1.oAySlrogenatien byl pgecioapetnloanaleyit cirtaimelg Dbelftr cempdnean wHich Ng
a sul fur conmponent as set forth in the preceding item 1, which catalyst
conpr i segdalys® comB19% lladism ahd platinuch sopported. dn b@rrlef)%t RY r 486 HyOiass

pl ati num 3. The hydrogenation catal yst for petroleumresin contai n| ng a
sul f ur dorgdbadinm &splatetwhdsdihgiin thbeapgeofdiip 8Bem 1 or 2, wherein the
petroleumresin is a polynmerizate of a cyclopentadiene based conpound and
a vi nyl 2.dFberdtyidrogenmgioam datadystAoprpetasisuinoresii edrtiinth @ ahydfwgenapelent as
petrol eum resi n which conprises bringing hydrogen and a petroleumresin
cont ai rdetgfoatis uh fthe precedingniteinnl owbidi astalydttddbmeesss 0thes 3i0%t bg massence
of the catalyst as set forth in the preceding item1 or 2. 5. The process
for prgohltadignmaahydr.dgeriad®d bpehasd efpdatesiog; as set forth in the preceding
item4, wherein the petroleumresin is a polynerizate of a cycl opentadi ene
based chriBlve iy daogkreatio myatalystnfiak ipetedep@ufdin Tt dvhi (RRERFRRED YRR ANEAT
TO CARRY QUT THE INVENTION Wth regard to the palladium- platinum based

bi met aldeit dotthdirotlenptdcedigpitahy $ torad; aohetieiy the peb®]PiRSRRIn iﬁﬁ@ﬂﬂjfﬁ@nzhﬂ?
ratio by mass of palladium/ platinumis in the range of 2.5 to 3.5,

pr ef er aflayclGpdmtadiche Fdeedr @mpound sAd S BhybakdmdiidFompdhudid. num vvhen
being less than 2.5 or nore
4. A process for producing a hydrogenated petroleum resin which comprises bringing
hydrogen and a petroleum resin containing a sulfur component into contact with
each other in the presence of the catalyst as set forth in the preceding item 1 or 2.
5. The process for producing a hydrogenated petroleum resin as set forth in the

preceding item 4, wherein the petroleum resin is a polymerizate of a cyclopentadiene

based compound and a vinyl aromatic compound.

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE INVENTION

With regard to the palladium - platinum based bimetallic hydrogenation
catalyst according to the present invention, the ratio by mass of palladium /
platinum is in the range of 2.5 to 3.5, preferably 2.6 to 3.4.

The ratio by mass of palladium / platinum, when being less than 2.5 or more
than 3.5, is ineffective in enhancing the catalytic activity.

The amount of the palladium in the palladium - platinum based bimetallic
hydrogenation catalyst is 0.3 to 3.0% by mass, preferably 0.3 to 1.5% by mass. The
amount of the platinum in the palladium - platinum based bimetallic hydrogenation
catalyst is 0.1 to 1.0% by mass, preferably 0.1 to 0.5% by mass.

The amounts of the palladium and platinum supported thereon, when being

less than 0.3% and 0.1% by mass, respectively, lead to failure in assuring sufficient



than 3.5, is ineffective in enhancing the catalytic activity. The anmount of
the palladiumin the palladium- platinumbased binmetallic hydrogenation
‘catalyst is 0.3 to 3.0% by mass, preferably 0.3 to 1.5% by nass. The

anount of the platinumin the palladium- platinumbased binetallic
hydrogenation catalyst is 0.1 to 1.0% by nmass, preferably 0.1 to 0.5% by
mass. The anmounts of the palladiumand platinum supported thereon, when
being less than 0,3% and 0.1% by nmass, respectively, lead to failure in
assur i rfgtalntia apanrity.3 wherany the aforesaid yamonate sherded whenebeing amentlsan

t her eof yen bei ng nore than 3.0%and 1.0% by mass, respectively, are
unpr act3-8% andhQ%hebrgpess, respestivelpwiraginprecticalafrgm thrasnecsiof sosbbwang
netal to be used. Such being the case, the anpunts of the palladi um and

pl at i numadtingg damowpeof ab@bge metal wrksiusethge, respectively, suppress the
deterioratign in the catalytic activity of the hydrogenation catalyst,

t her eby nakiSwghi keipgdbeiases the aawgints ogrtb@lm@éladaum ahd platinnn hyimiethe ed
petroleymresin at a low cost. A carrier to be used therefor is exenplified
by si|iaheveangntinned stangea respeeivels, supbressi she adetatigpatiomom hezeafalytdac
and the like, of which alumna is particularly preferable. The

above- résitilBhelitheahzdyogenationina tplyspaihede by makingfit pasgiplentp steaddy prodwbe ch
conprises_preparing a water solution containing the conpound or the |ike as
a precur bgh-arabby gyslmge@@ﬁ?fbn@ﬁpbel{mup@mraﬁ adowWepsti on), and dipping a
carrier in the supporting solution thus prepared; "spraying process" which
conpri ses sprearriag todbes uperbthenedorsis| areimeplifaed by silien, ralaminansiltca malugriasi on
process” which_conprises preparing a supporting solution in an anount that
cor r espdigasa: @lamenanpberiapf zeokike eandibher kg, ial whaeh rdlumingnis ipaptieglaatly ng

a carr ip%fé/]\?/ia%?e.v\hol e anmount of the

The above-mentioned catalyst can be prepared by any of "dipping process”
which comprises preparing a water solution containing the compound or the like as
a precursor of catalyst components (supporting solution), and dipping a carrier in
the supporting solution thus prepared; "spraying process" which comprises spraying
a supporting solution onto a carrier; and "impregnation process" which comprises
preparing a supporting solution in an amount that corresponds to the amount of
water absorbed in a carrier, and impregnating a carrier with whole amount of the
solution thus prepared.

Any compound containing the catalyst components is usable provided that the
compound is water soluble. Examples of usable compounds include chlorides such as
palladium chloride and chloroplatinic acid, nitrates such as palladium nitrate and
platinum nitrate, and an organic compound of palladium or platinum.

In the case where the above-mentioned catalyst is prepared by the dipping
process, the catalyst 1s prepared by providing a water solution in which prescribed
amounts of compounds of palladium and platinum are dissolved, dipping a
prescribed amount of alumina carrier into the water solution, subsequently taking
out the carrier followed by dewatering, and drying the same followed by calcination.

With regard to the physical properties of the alumina carrier, the surface area



sol'ution thus prepared. Any conpound containing the catal yst conponents is
_usabl-e provided that the conmpound is water soluble. Exanples of usable
canmpounds include chlorides such as palladiumchloride and chloroplatinic
acid, nitrates such as palladiumnitrate and platinumnitrate, and an
organi ¢ conpound of palladiumor platinum In the case where the
above-nentioned catalyst is prepared by the dipping process, the catalyst
S preparea by groviding a water, solution_ in which prescribed anounts of
compoundftdeasiar sat (greme pEelerablymtaleastilfqont é gram. P draingptempsrabere
armount .of al um na carrier in%g the water .solution, subsequently taking . out
the carfiRithespngasd 100 19l &r ang the salamation is parrietheut af rdsErpeypture in
calcination. Wth regardcéo t he physi cal rggerties of the alum na carrier
t he surthgdange oh 300t 310¢ cpraferaply 300 f@r&ﬂ preferably at |east 100 n2 /
gram The drying tenperature is_in the range of 100 to 2009C, and the

cal ci nat i onThe usable kgmor shepaof Eipestalystanpy betany ehesdindmcaddables, 8009C,
preferably 300 to 600t. The usable form or_ shape of the catal yst may be any
of cyl ieFtudade inathedorm«oft pelleit and sphiesicab prpdretpandets prefesphlyr poaplded
product, and. is preferably a nolded article in the formof CDS ( Conputer
Desi gn@dticieaige the Aol G & Graputari Bapignedr$hare disawhiche heyggemetrionh
the viewpgoint of catalytic activity and pressure | oss. The surface _area of
the al shriagecaenileentaragd fremithsyiawpeingod wataly g actisitand pregsrire logs:
catal ytic aﬁtivit . The drying tenperature of 1009C at the highest is not
econoni cal bBesuskacss area) efnthe phsnmageared olalgmpsh§0 whdraraem brEgH §hokt

tenmperaturg of 200'C at the | st is unfavorable, _ since the supported
corrpouwasufg”lﬁ%ﬁrgi %%M%ﬂ%ﬁ@éﬁﬁfﬁ depRgJeererabag @fsl%n’@o#ﬁébﬁ thhghestols not

L Dogfpnomical bocause o' Song Giame required in Wrying wheféas. the drying
temperature of 200°C at the lowest is unfavorable, since the supported compound
containing the catalyst components begins decomposition to generate a gas, which
causes a fear of corroding catalyst production equipment.

The calcination temperature, when being 300°C at the highest, gives rise to
insufficient decomposition of the supported compound containing the catalyst
components, whereas the calcination temperature, when being 800°C at the lowest,
promotes sintering of the catalyst components without assuring a highly active
catalyst, thereby both the cases being unfavorable.

The catalyst according to the present invention, is a bimetallic catalyst which
comprises palladium and platinum as effective ingredients and which is supported
on alumina, 1s prepared by any of dipping process, spraying process and
impregnation process, and is effective in the hydrogenation of a petroleum resin
containing a sulfur component. To the present hydrogenation reaction, are applicable
a marketed catalyst available from Sud-Chemie Catalysts Inc. under the trade name
"T-2657" which falls within the prescribed scope of the present invention in regard to
the components and amounts contained, and the like catalyst.

The hydrogenated petroleum resin in relation to the present invention is that

which i1s obtained by polymerizing a cyclopentadiene based compound and a vinyl



The cal ci nation tenperature, when being 3009C at the highest, gives rise to
i nsufficient deconposition of the supported conpound containing the

‘catal yst conponents, whereas the calcination tenperature, when being 800" C
at" the I owest, pronotes sintering of the catal yst conponents w thout
assuring a highly active catalyst, thereby both the cases being
unfavorabl e The catal yst according to the present invention, is a
bimetallic catal yst which conprises palladiumand platinumas effective

i ngr edi enirsatiodonipotind i 8wpbantathd Anthét Mydaegdiathiepanathing ddibl@honds

di ppi ng process, spraying process and inpregnation process, and is

ef f ecti ard iapoinaeicwy dpo e patt enimwwhal@et rol eumresin  containing a sul fur
conmponent. To the present hydrogenation reaction, are applicable a

mar ket ed catBie/sbotvahémiibged hydrSitih@bépeardletial ¥esin I Glendidein tdigrddade
name "T-2657" which falls within the prescribed scope of the present

i nvent i piitadiei®@biick ddpolihier aAANAIRGNS ichyRABLHALS c6PstyRidiosh aandkifRe, Ahke
catal yst. The hydrogenated petroleumresin in relation to the present

I nvent i @nuded é&athot\dﬁél%fty*;é adBkgiveed by pol ynerizing a cycl opent adi ene
based conmpound and a vinyl 5 aromatic conpound in a solvent and further,

hydr ogenat i rExdBpRisNbdhdoell6pditadencaBasal QeRigdund 188udR Blép&italditne,
whol e. The above-nenti oned hydrogenated petroleumresin is bl endped in

styr enemetipplt agtlopentddieke C @ERYYY ¥RElopaaitadidiyd, €A dim¥t MHerasPlaaid®e £ UIGAMERT
as atackifier, and is used as a hot nelt type adhesive. Exanples of the
cycl opethergbfene based conpound i ncl ude cycl opent adi ene, nethyl

cycl opent adi ene, ethyl cycl opentadi ene, a dinmer thereof and a codi ner

t hereof . Ex&wraplesfof bige winyl atdmaeti @nggumaligelude] sieindtanced Nsiyadse, o
st ene',m(?thylstyrene and vinyltoluene.
Examples of the polymerization solvent include an aromatic solvent, a
naphthene base solvent and an aliphatic hydrocarbon base solvent.
The polymerization method adopted therefor may be any of continuous system
and batch-wise system.
The polymerization conditions generally applied include a polymerization
temperature in the range of 180 to 280°C and a polymerization time in the range of
0.5 to 10 hours.
The polymerization pressure, which varies depending upon the polymerization
temperature, chemical compositions of the starting raw materials in a
polymerization vessel, chemical compositions of the reaction mixture therein and the
like, 18 usually in the range of 1 to 3 MPa.
The ratio by mass of usage of the starting raw materials 1s usually the
cyclopentadiene based compound / vinyl aromatic compound being in the range of 10
/90 to 90/ 10.
After the completion of the polymerization reaction, the solvent and low
molecular weight polymerizates are separated from the mixed polymers thus
obtained for recovering the same.

The process for hydrogenating the polymers remaining after the separation of




met hyl styrene and vi nyl tol uene. Exanples of the polynerization sol vent
I nclude an aromatic solvent, a naphthene base solvent and an aliphatic
"hydrocarbon base sol vent. The pol ynerizati on net hod adopted therefor may be
any of continuous system and batch-w se system The polynerization
conditions generally applied include a polynerization tenperature in the
range of 180 to 280'C and a polynerization tine in the range of 0.5 to 10
hours. The pol ynerization pressure, which varies dependi ng upon the
pol ymerthgaselgant wadh dovarmplecularewetsht polvmryizatensnsy henadeptad frean rany of
materials jn a polynerization vessel, chem cal conpositions of the
react i IPOHNGQHSesshemand hatehwise syskem. i s usually in the range of 1 to 3
MPa. The ratjo by mass of usage of the starting raw materials is usually
the cycl opémtadivéresanaiion deagiatmdaan benppt dnbharastied ipotiel nreserce of the
range of 10 90 to 90 / _10. After the conpletion of the polynerization
react i GiviverHesud veran ahaydlishyduscachomwhieh dnexpmpiified burcyelohpsaremthal ed
fromthe m xed polyners thus obtained for recovering the same. The process
for hydvsldezanggdimethysd) gyslohexppaairriheglike vaantthe %leq@amatquns@weat-tiﬁé the
sol vent _.and | ow nmol ecul ar, wei ght pol yneri zates nmay be adopted from any of
cont i niBwyesitadesrlxpmtsy gtlar-arclphexgne asprafieallydr ogenat i on reaction can be
put into prﬁﬁ%ice in the presence of a, solvent such as an_alicyclic
hydr ocar bon Wi didregenadinn itempgratirey iy drelimeaangengi useplyoh@atee 300°C,
di met hyl %yc%?hexgne or%Ehe i ke or in the absence of a solvent. O the
preférably to 280C.

The hydrogenation temperature, when being unreasonably low, brings about
msufficient proceeding of hydrogenation reaction, whereas the temperature, when
being unreasonably high, leads to decomposition of the objective petroleum resin,
whereby both the cases are unfavorable.

The hydrogenation reaction time is selected such that a liquid hourly space
velocity (LHSV) is made to be in the range of 0.1 to 10 hr’!, preferably 0.1 to 5 hr'l.

The hydrogenation reaction pressure is in the range of usually 1 to 10 MPa,
preferably 2 to 8 MPa.

In what follows, the present invention will be described in more detail with
reference to working examples, which however shall never limit the present
invention thereto.

{Preparation of catalyst 1)

There were prepared bimetallic catalysts A through C by the use of CDS type
alumina as the carrier. The preparation method of each of the catalysts is described
in the following.

(Preparation of catalyst A)

There was prepared 100 g of CDS type alumina as the carrier having a surface
area of 180 m?/ g, water absorption of 0.6 cc / g and a diameter of 1.6 mm.

Aside from the aforesaid carrier, there was prepared 200 cc of mixed water

solution of palladium chloride and chloroplatinic acid which solution contained 1.0%



above-cited solvents, ethyl cyclohexane is preferable. The hydrogenation
tenperature is in the range of usually 100 to 3009C, preferably 120 to
'2809C. The hydrogenati on tenperature, when being unreasonably | ow, brings
about insufficient proceeding of hydrogenation reaction, whereas the
tenperature, when being unreasonably high, |eads to deconposition of the
obj ective petroleumresin, whereby both the cases are unfavorable. The
hydr ogenati gn reaction tinme is selected such that a liquid hourly space

vel oci ©f palsdyums apddd.34%e of nplatnymngespectovely t as 1catalyst sewipenabts 0. 1

to 5 hr". The hydrogenation reaction pressure is in the range of usually I
to 10 ®meaporipgmeluidnyfoar the @ryea. I n what follows, the present invention
wi Il be described in nore detail with reference to working exanples, which

however shabrbseguently H00 ghd PreefddS typevalumioa ahdhetearrier fhradphadibeem of
catal yst 1>> There were prepared binmetallic catalysts A through C by the
use of PCEPArefhEn aslvamice avas diprede 2n theraboFiecpnepaped anixed wetdrosblutiona@mdof
the catalysts is described in the follow ng. (Preparation of catalyst A)
Ther e \the rpselsanbiztoregvas demstengdeand theneaftas dried evernight ataldthg. a
surface area of 180 n2 / g, water absorption of 0.6 cc / g and a dianeter
of 1.6 nm Abpdkried predwet whecalrined a4rd00dc  for e heurmin mneplectric Pamare tof
m xed water solution of palladiumchloride and chloroplatinic acid which
sol ut | ohtzioneatahesd A. The Tootenaldf quilladiumdand atimpm pr she wesyltant patadystel y
as catal yst conponents -

A were as given in Table 1.

{Preparation of catalyst B)

Catalyst B was prepared in the same manner as the preparation of the
catalyst A except that the concentrations of palladium and platinum in the catalyst
components - supporting solution were made to be 2.0% and 0.68%, respectively.
The contents of palladium and platinum in the resultant catalyst B were as given in
Table 1.

(Preparation of catalyst C)

There was prepared 100 g of CDS type alumina as the carrier having a surface
area of 180 m?/ g, water absorption of 0.6 cc / g and a diameter of 1.6 mm.

Aside from the aforesaid carrier, there was prepared 30 cc of mixed water
solution of palladium chloride and chloroplatinic acid which solution contained 2.0%
of palladium and 1.0% of platinum, respectively as catalyst components
supporting solution for the carrier.

Subsequently the carrier was transferred to a spray mixer, and 30 cc of the
above-prepared mixed water solution was sprayed onto the carrier, while
maintaining fluidized state.

Thereafter, the resultant mixture was dried overnight at 110°C, and the dried
product was calcined at 600°C for 4 hours in an electric furnace to obtain catalyst C.

The contents of palladium and platinum in the resultant catalyst C were as given in

Table 1.



supporting solution for the carrier. Subsequently 100 g of the CDS type
alum.na as the carrier that had been prepared in advance was dipped in the
“ahove-prepared m xed water solution, and the resultant mxture was
dewatered and thereafter dried overnight at 110'C. The dried product was
calcined at 400'C for 4 hours in an electric furnace to obtain catalyst A
The contents of palladiumand platinumin the resultant catalyst A were as

given in, Table 1. (Preparation of catalyst B) Catalyst B was prepared in
the saméPrapaeation of pafalysdp&iati on of the catalyst A except that the
concentrations of palladiumand platinumin the catalyst conponents -
supporting J&eueiwas waeparasbimetailic xavalyahd (y68%ing espltet ofdype Y Heethe
contents of palladiumand platinumin the resultant catal yst B were as

gi ven i98rITERbl ke prepavasivar mrethod of theacatialrst ideFtrebed wathefdlawiag. 100 g of
CDS type_alumna as the carrier having a surface area of 180 M2 / g, water
absor pt i‘Eaeparagian efcatalyssdd a di ameter of 1.6 mm Aside fromthe af oresaid
carrier, there was prepared 30 cc of m xed water solution of palladium

chl ori de andhen¢ svaspprepiamed 1864 g ofliIh type aeolove ebhypd Neds 2hovaroér having
pall adiumand 1.0 % of platinum respectively as catalyst conponents -
suppor ta W@@Qﬂemﬁfdrﬁ fyn.t he carrier. Subsequently the carrier was
transferred to a spray mxer, and 30 cc of the above-prepared m xed water
sol uti on waésithr dxasm afarpeaidaeatrigr, thhrd evasrprepatiedi AQ ¢d of diized woder.
Thereafter, the resultant m xture was dried overnight at 1109C, and the
dried sphyérieol nalladmmigderide aguockdoraplatinitoagid whichrsodntien covtdined &0% o
obtain catalyst C ) i

of palladium and 1.0 % of platinum, respectively as catalyst components

supporting solution for the carrier.

Subsequently the carrier was transferred to a spray mixer, and 30 cc of the
above-prepared mixed water solution was sprayed onto the carrier, while
maintaining fluidized state.

Thereafter, the resultant mixture was dried overnight at 110°C, and the dried
product was calcined at 600°C for 4 hours in an electric furnace to obtain catalyst D.
The contents of palladium and platinum in the resultant catalyst D were as given in
Table 1.

{Preparation of catalyst 3)

There were prepared unary catalysts E and F by the use of CDS type alumina
as the carrier. The preparation method of each of the catalysts is described in the
following.

(Preparation of catalyst E}

There was prepared 100 g of CDS type alumina as the carrier having a surface
area of 180 m? / g, water absorption of 0.6 cc / g and a diameter of 1.6 mm.

Aside from the aforesaid carrier, there was prepared 200 cc of mixed water
solution of palladium chloride which solution contained 1.2% of palladium as

catalyst component - supporting solution for the carrier.

Subsequently 100 g of the CDS type alumina as the carrier that had been



Theé contents of palladiumand platinumin the resultant catalyst C were as
~given in Table 1. 8 <<Preparation of catalyst 2>>~ There was prepared
bi.metallic catalyst D by using zeolite of type Y as the carrier. The
preparation nethod of the catalyst is described in the foll ow ng.
<Preparation of catalyst D> There was prepared 100 g of CDS type zeolite of
type Y as the carrier having a dianeter of 1.6 mm Aside fromthe
aforesaid carrier, there was_prepared 30 cc of m xed water solution of

pal | adiREePAKEG AN rdvansecKrsrdbppad i1pi theagheyaiprenared| mitesh waden sphuips. @9
of palladiumand 1.0 % of platinum respectively as catalyst conponents -
suppor tti%ﬁgrwltﬁmomlﬁb‘ﬂret H@%érwdepvelmweq@ew{? tand ¢herduedproduct was
transferred (tlo a spray mxer, and 3Q cc. of the above-prepared m xed water
sol ut i gitiing @ﬁr%ﬁ@ t4 houes unap; edectrigfuraacetn abtainicatelystitaihecontent.
Thereafter, the resultant m xture was dried overnight at 110t, and the
dried Yrsdladiumam the seswdtnndtcagplystlr was asiaverin dakle & ectric furnace to
obtain catalyst D. _The_ contents of palladiumand platinumin the resultant
cat al yst&@waél%(’@%@ﬂ\yﬁt ) Table 1. <<Preparation of catalyst 3>> There
were prepared unary catal ysts E apnd_F by the use of CDS type alumna as
the carri er TheEe Wischrapared dORet abb L5t tipscl ugmingas tha earparshagngasenyiipes

in the followng., (Preparation of catalyst E) ,
area of 180 m?/ g, water absorption of 0.6 ¢¢ / g and a diameter of 1.6 mm.

Aside from the aforesaid carrier, there was prepared 30 cc of mixed water
solution of chloroplatinic acid which solution contained 2.0% of platinum as catalyst
component - supporting solution for the carrier.

Subsequently the carrier was transferred to a spray mixer, and 30 cc of the
above-prepared mixed water solution was sprayed onto the carrier, while
maintaining fluidized state.

Thereafter, the resultant mixture was dried overnight at 110°C, and the dried
product was calcined at 400°C for 4 hours in an electric furnace to obtain catalyst F.

The content of platinum in the resultant catalyst F was as given in Table 1.
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There was prepared 100 g of CDS type alum na as the carrier having a
surface area of 180 M2 / g, water absorption of 0.6 cc / g and a dianeter
"of 1-6 nm Aside fromthe aforesaid carrier, there was prepared 200 cc of
m xed water solution of palladiumchloride which solution contained 1.2 %
of palladiumas catalyst conponent - supporting solution for the carrier.
Subsequently 100 g of the CDS type alum na as the carrier that had been 9
prepared in advance was di pped in the above-prepared nm xed water sol ution,
and the resultant m xture was dried overnight at 110, and the dried
product was calcined at 400C for 4 hours in an electric furnace to obtain
catalyst E. The content of palladiuﬁﬁﬂﬂetﬂe resul t ant catalyst E was as

given in Table (Preparatiomof ca Thererwas prepared— 100 g of
CDS type al uni na%lgrmatl@tanf Catalyiatyi nd’fdladmfladé/o) a]r eBlami‘nulrﬂd%ﬁel g, water
absorptlon of @06 TT 7 g and—a diranmeter—of I 6 —jAstde—fromthe| af oresai d
carrier, therejwas prepar#éd 30 cc of | m xed Omit er spol ut i of.2of
chl oropl at i ni ¢ ractd—whith—sotuttoncpntatned—20%of ptatinumas—cat al yst
conponent - supporting soBution for the carlr2er. Subseque@ul y the| carrier
was transferret—to—a-—spray mxer—ant—30—cc—of—therabeve—prepared m xed
wat er sol ution|was spraye@ onto the tarri e.6whil e | mai nt@igni ng fl uidi zed
st at e. Ther eaf trer—the—+estttant—mxture—was—dredevernight—at—3410C, and
the dried proguct was caDci ned at 400C fom.9 hours/ in anp@l ectric furnace
to obtai n cat alyst—F—The—content—of—ptatinuvm+n—theresul-tant—eat al yst F
was as given in Table 1. EO T able 1 0.7 —

F — 0.6

Example 1
(1) Preparation of starting raw material for hydrogenation reaction (polymerization
of cyclopentadiene based compound and a vinyl aromatic compound)

An autoclave was charged with 100 parts by mass of dicyclopentadiene, 100
parts by mass of styrene and 180 parts by mass of xylene as the solvent to proceed
with polymerization reaction at 260°C for 6 hours.

After the polymerization reaction, xylene as the solvent and low molecular
weight polymerizates were removed by depressurizing and pressure reducing
operations.

Subsequently to 100 parts by mass of remaining resin were added 300 parts by
mass of ethyl cyclohexane to dissolve the resin and then thiophene so that it is
contained by 50 ppm by mass in terms of a sulfur component. The starting raw
material for hydrogenation reaction was prepared in the above-described manner.

(2) Preparation of hydrogenated petroleum resin

The starting raw material for hydrogenation reaction which had been prepared
in the preceding item (1) was subjected to continuous hydrogenation by a method
comprising packing the catalyst A in a stainless steel'made tubular reactor having

an outside diameter of 1 inch and a length of 50 ¢cm, and passing the starting raw

11



Desi gnation of CatalystPalladium WPl ati num M AQO. 60.2 B1.20.4 C0.60.3
D0.90.3 EO.7- F-0.6 Exanple 1 (1) Preparation of starting raw material for
- hydr ogenation reaction (polynerization of cyclopentadi ene based conpound
and a vinyl aromatic conpound) An autoclave was charged with 100 parts by
mass of dicycl opentadiene, 100 parts by mass of styrene and 180 parts by
mass of xylene as the solvent to proceed wth polynerization reaction at
2609C for 6 hours. After the polynerization reaction, xylene as the solvent

L SH i - \zi:ng, and
P essur LaRaHl ol hy AL AP LTI & 3kl q}ogﬁ%%lf%g?%%ggg E@?Véfzof Orlighr :
i ssol ve T L‘Sﬁr"é’fé?éﬁ B R BA B0 B R %?‘ﬁm.%sﬁ%c%ﬁ‘i gﬁrﬁ%f @fﬁ‘; ;ﬁ%a%?ﬁ by
[ : SR . -k aw )
E??i?olgg ﬁgf?%%\te?lgé?? ? t)ﬂ r¥f d\%\lg% pr epar?é(;gcf t}oyﬁ]g}%gggg giéls%orl?' By aRkioRFeacton at

P epar a0y hd W SIEORARSLARRIRR! WSl 0 TSRS Y pAd BEEANTR SN Bkt OF

hydrogenation reaction whic been prepare drr _
the cat oy ore T o B e S M P PR R KB Bl e ot o e
di aneter of plaAnehraRdRebfRBLA Hact@nClt 2P 76S 10 {t(glgonslg Aot 8% ne
starting raw resin — aroma content in the hydrogenated resin) / aroma
content in the starting raw resin} X 100
(3) Evaluation of reaction performance
The degree of hydrogenation reaction of aroma in a state of stabilized
activity after passing 50 g of the resin per 1 g of catalyst was 39%. The operation

was continued as such, while passing 1000 g of the resin per 1 g of catalyst. Then no

deterioration in the catalytic activity was observed at all.

Example 2

The hydrogenation reaction was put into practice in the same manner as in
Example 1 except that the catalyst B was used in place of the catalyst A.

The degree of hydrogenation reaction of aroma after passing 50 g of the resin
per 1 g of catalyst was 34%. The operation was continued as such, while passing 100

g of the resin per 1 g of catalyst. Then the degree of hydrogenation reaction of aroma

was 33%.

Comparative Example 1

The hydrogenation reaction was put into practice in the same manner as in
Example 1 except that the catalyst C was used in place of the catalyst A.

The degree of hydrogenation reaction of aroma after passing 50 g of the resin
per 1 g of catalyst was 27%. The operation was continued as such, while passing 100

g of the resin per 1 g of catalyst. Then the degree of hydrogenation reaction of aroma

12



11 material for hydrogenation reaction at a liquid hourly space velocity
(LHSV) of 4 hr." wth hydrogen gas at a flowrate of 86 tines by vol une
the flowrate of the starting raw material for hydrogenation reaction to
proceed with polynerization reaction at 2501 and 4 MPa and to exam ne the
change with the [ apse of time, in the degree of hydrogenation reaction of
aroma (aromatic ring) by the follow ng fornmul a: Degree of hydrogenation
reaction of aroma (% = {(arg content in the starting rawresin - aronm
cont ent a3 deczedspdr aplomped0fesin) / aroma content in the starting raw
resin} X 100 (3) Evaluation of reaction performance The degree of

hydr ogenation reaction of aroma in a state of stabilized activity after

passi ng,.50 g of. trE resijn per 1 g of catalyst was 39% The operation was
cont i nu@%ﬂ?@"@%ﬁ,——’éﬁiﬂ&&pﬁssi ng 1000 g of the resin per 1 g of catalyst.
Then no de};@;i rﬁgi on in the catalytic activity was observed at all.
Exanple 2 T %37& pEanAtih reecitan gmswaut poto pradicpriacthe sanre htensanes in
manner as in. Exanple 1 except that the catal yst B was used in place of the
cat al ysﬁx%ﬂpiﬁé ecqphEhat theyertalst ) mas wsedein placedf thorataifsted. passi ng 50
g of the resjin  per | of catalyst was 34% The operation was continued as
such, whi eslt;?fé Pﬁfgﬂel@ﬁghy‘br%ﬁnﬁﬁenrr@gphopexf arompaohttenpakyisg. 50T igeof theeresin
degree of hydrogenation reaction of aroma was 33% Conparative Exanple 1
The hy &%Eﬁa@f‘%&ﬁ’é&é‘f%@@? heaperationpyag eonténvied aheushyw hikerpressiras 100
Exanmple 1 %ﬁce t. t hat the% catal yst C was used in place of the cat aliyst A
The deg® 8 rgﬁlﬁrlb‘aekgtq satalyseThan the degues offhysirogersation réactipros! atmma

resin
was decreased as low as 9%.

Comparative Example 3

The hydrogenation reaction was put into practice in the same manner as in
Example 1 except that the catalyst E was used in place of the catalyst A.
The degree of hydrogenation reaction of aroma after passing 20 g of the resin

per 1 g of catalyst was as low as 0%.

Comparative Example 4

The hydrogenation reaction was put into practice in the same manner as in
Example 1 except that the catalyst F was used in place of the catalyst A.
The degree of hydrogenation reaction of aroma after passing 50 g of the resin

per 1 g of catalyst was 10%.

INDUSTRIAL APPLICABILITY

The catalyst according to the present invention is imparted with high
hydrogenation reaction activity even in the presence of a sulfur component as
compared with hydrogenation catalysts that have hitherto been conventionally
employed (unary noble metal catalysts such as palladium, platinum, rhodium and

ruthenium and nickel based catalyst), and accordingly is capable of steadily
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per 1 g of catalyst was 27% The operation was continued as such, while
passing 100 g of the resin per 1 g of catalyst. Then the degree of
"hydrogenation reaction of aroma 12 was decreased as | ow as 20% Conparative
Exanpl e 2 The hydrogenation reaction was put into practice in the sane
manner as in Exanple 1 except that the catalyst D was used in place of the
catal yst A The degree of hydrogenation reaction of aroma after passing 50
g of the resin per 1 g of catalyst was 12% The operation was continued as
such, whrdduging petepld0d regimfortaborgepémogef titneg of catal yst. Then the
degree of hydrogenation reaction of aroma was decreased as |ow as 9%
Conpar ati ve Exanple 3 The hydrogenation reaction was put into practice in
the sane manner as in Exanple 1 except that the catalyst E was used in

pl ace of the catalyst A The degree of hydrogenation reaction of aroma
after passing 20 g of the resin per 1 g of catalyst was as |ow as 0%
Conparative Exam |l e 4 The hydrogenati on reaction was put into practice in
the sane manner as in Exanple 1 except that the catalyst F was used in

pl ace of the catalyst A The degree of hydrogenation reaction of aronma
after passing 50 g of the resin per 1 g of catalyst was 10% | NDUSTRI AL
APPLI CABI LI TY The catal yst according to the present invention is inparted
wi th high hydrogenation reaction activity even in the presence of a sul fur
conponent as conpared w th hydrogenation catal ysts that have hitherto been
conventional ly
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enpl oyed (unary noble netal catal ysts such as palladium platinum rhodium
and ‘rut henium and ni ckel based catal yst), and accordingly is capabl e of
-steadily 13 producing petroleumresin for a long period of time. 14 CLAI NS
1. A hydrogenation catalyst for petroleumresin containing a sulfur
conponent which catal yst conprises palladiumand plati num supported on
carrier at aratio by nmass of palladiumto platinumbeing in the range of
2.5 to 3.5; 2. The hydrogenation catalyst for petroleumresin containing a
sul fur conmponent according to C ai mCLAIWMch catal yst conprises 0.3 to
3.0% by mass of palladium and 0.1 to 1.0% by mass of platinum 3. The
hydr ogehatA diydxdgahytibnf eitabeitr forepoirbRuind @6t AoRtditidg S!lulfurC esmRpbatHt
according to Claim1l or 2, wherein the petroleumresin is a polynerizate of

a cyclwipeRtcadaBie _cbmqﬂihegcdﬁmmmdmaﬂﬂd PV AN AEPBHEE oA UMPIIat 4 ratid by
process for producing a hydrogenated petrol eumresin which conprises

bri ngi ngadysf paidadians t& pPetifi Ghebengasithe GaRLAICNI2NE t@ 3! f ur conponent into
contact wth each other in the presence of the catalyst as set forth in

C ai m 12 0iThe hydrogeitimoeesdystoforPpadsie und rasiny ghtaemiales RBFOLSUMPLASSE N
according to Claim4, wherein the petroleumresin is a polynerizate of a
cycl opertadigpecb@htch 1¢arpRUNchtaRdt dovipiidesad 3N BO%OBPOMASs ofpalladium
and 0.1 to 1.0% by mass of platinum.
3. The hydrogenation catalyst for petroleum resin containing a sulfur component
according to Claim 1 or 2, wherein the petroleum resin is a polymerizate of a
cyclopentadiene based compound and a vinyl aromatic compound.
4 . A process for producing a hydrogenated petroleum resin which comprises
bringing hydrogen and a petroleum resin containing a sulfur component into contact
with each other in the presence of the catalyst as set forth in Claim 1 or 2.
5 . The process for producing a hydrogenated petroleum resin according to

Claim 4, wherein the petroleum resin is a polymerizate of a cyclopentadiene based

compound and a vinyl aromatic compound.
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