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DESCRI PTI ON TI TLE OF | NVENTI ON:  CATALYST FOR

AROVATI ZATI ON OF LOWNER HYDROCARBON, AND PROCESS FOR
PRODUCTI ON OF AROVATI C COVPOUND 5 TECHNI CAL FI ELD

[ 0001] This invention relates to an advanced use of
natural gas, biogas and nethane hydrate which contain

nmet hane as a main conpo l.rgas, bi ogas,

net hane hydrate seem t orﬁggfﬁ(l:]g?%zﬁ@%f fective energy
BORLEOFOrNVENTTOgyagai nst grovel warm ng, and
attentions to 10 technol ogies for using themare

CATAIETTF OR AROMAEI BZATTONN OPLOWARNHYBROCAGEBON, AND
I?é gfﬁégﬁeng ation _new organi c resources and hydrogen
Ha® gsl' P&y PREDUCIION LB ABOMATH FENIRQENPces

Al ess effective as they are. This
ﬁ@&??gﬁx% ?Fiﬁ@ particularly to a cgtt al ytic chem cal
[OOOYF@iQHn%ﬁlﬂﬂgl PQM&:E%ROGJIQ Slvattley lﬁ’éé’gf'?farfgtrgx?g%s, biogas

aromati ¢ conpounds an i gh purity hydrogen gas
alnalvare thydreobpd boteswdtich @ tabh haath 186 d st0 nfa Y 66839 nent.
or producing a catalyst therefor, the aromatic

&, dBAgas e hageny dratenprmanio bethenaoaheffective
n rwi.ng as raw,materjals for chem cal .
e BERY PR I et e el R PRl SRS e f o0 62p s to
tEclpfi PRs6s foF uRIOHYRERDaRE QHE}éésiﬁ%{%Qlﬁé‘gﬁoﬁléc&@ﬁaid on
benzene and the |ike and hydrogen from | ower

nigfidraorarbonsrceacls asxtreehanatardntheotddeic ®onecesand

far maki ng reaction_of | hydr ocarbon in the
hﬁﬁé%ﬁ]& éfegPUE%&Saf%rsfuﬁisCﬂﬂg&ma%e sheanathane pgpountes make

C y ' . 5 type zeplite ..
cBEE" SR hgEL AR 25 98 450 POIERN G ARTAIRE) Devcutany
tdavemailytictcHen o] dort cr8i S VO IR0 R oFOf0? EFERLVER! producing
catal yst in order to further inprove the production

apgmiadiepeirperarorati Ik sboppoitydsy dregdiy gredenngbsyer
8RR g LA 3B BRI Ll SR preducing a catayat
tK&ThE Ofhaso MR hamgﬁ@d@c%tﬂ QH%raasCfnec{ihsut(c#rﬁfioﬁ@gt

a crystal pore dianeter o several a gstrons 0

bexaemé endnhphbhaldne angstingnss rawc asete®faldIrDhemical

serving as a mol ecul ar sieve.
products such as plastics.

BACKGROUND ART

[0002] As a process for producing aromatic compounds such as benzene
and the like and hydrogen from lower hydrocarbons such as methane and
the like, a process for making reaction of lower hydrocarbon in the
presence of catalyst is known. As a catalyst for this process, molybdenum
carried on ZSM-5 type zeolite seems to be effective (see Non-patent
Citation 1). However, it is desired to develop a more excellent catalyst in
order to further improve the production efficiency of aromatic compounds
and hydrogen gas.

[0008] Zeolite as an example of crystalline metallosilicate used as a
catalyst for this reaction has usually a solid acid characteristics and a

crystal pore diameter of several angstroms (for example, 5 to 6
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[0004] In a reaction in which aromatic hydrocarbon
such as benzene or the |like is produced from | ower
hydrocarbon, it is assuned that sequential reactions
occur on a catal yst where an aEtive species is 5
carried on netallosilicate thereby producing aromatic
Mﬁ&@ﬁf?ﬁpcaéggﬁgﬂSﬁpﬁééf\ﬁﬁl Y a%oﬁ%lfa'rrﬁ{avg.t age
of the sequential react’ ons, Eonbl nati oh- react!on is

[pede] dmongehotien f1y dineardionsaSoay dscaRbbANI ak Mnzene or
|li ke under the action of the carried species or netal

thselike 3s qured ves dnfybyb ememb ydungstleon oit ishesiwmedrthat
car bi des t hereof, 10 ther ebgvﬁr oducj nlg strai ght-chajn .
SHIGEHEH T PR h e AR bo A HINSE P BeTe a5 agidy e spRElas, is

&Erfﬁ%ﬁ%%%l&%ﬁ%ﬁte%ﬁ%r@ m'gg%ﬁ%ﬁli@%%grnati hydrocarbon.

stral ght-chal n hydrocarbon STCyCl1 za

[06a6] iSprecifidellyt he the i eAstabe ldTe ePasese RfiaPREaELBhs,
netallosilicate serving as a carrier and of Bronsted

cagiingsion repationhisr madedsmonyg tvwer hedeviarhonsheuch as
st rai ght - chain, 15 hydrocarbon nmakes its hydrogenati on
W%@H?%Rf&@e&ékem & (¢ aFhoa o 6P TSP ¢aRy rtBatal

O, | 8 -1
B SR car b o MO ALRARER, WLER T AR ALT GUUIHES shereot
thegelenpiral urbag stonight astomat hed Fychirdoar Baning apkadeedumber

from | ower hydrocarbon. PRI OR ART Cl TATION 20
oRENIPATERT NE 3taT tahq seos]d KbrgRatlenabeyve aneohioned

AP L e et i Bl G oy er e

adtinisNYENE SN &R Wﬂes_"@ﬁ’ﬁ\é%lloggi&[\% @éi@/‘lﬁg{%‘éé‘é LQPAMy and of

prior art, in the reaction of producing aro
Brypdisbedribdd poiot Iowehe hydrrdeablyorhistieachioherheoftraight-chain
inlets of pores at the crystal surface of )
hydrasadqn makes Herhydresdnst i wactn tabeghtcligly dormed

. 1 nl ( j f of di ffusion
ORI DE A D Phy EFLY I aERRTRE O b RER Aol buliehi b aturated

ceaidihtidebeathed @uahbi ££be38e BUGR #hd iRkl 8% thatalR sequential
mol ecul ar sieve due to the pores of zeolite cannot

red gteens vargmpgirchy drosobomats pokd nep dfromaowionhydrocarbon.
PRIV HRACCHATION tNe

NON-PATENT CITATION

[0006] Non-Patent Citation 1: JOURNAL OF CATALYSIS, 1997, pp. 165,
pp. 150-161 |
DISCL.OSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] However, in the above-mentioned prior art, in the reaction of
producing aromatic hydrocarbon from lower hydrocarbon, the number of
inlets of pores at the crystal surface of metallosilicate per unit volume or
unit weight, i.e., the pore inlet density becomes a factor of diffusion
rate-controlling. Under a diffusion rate-controlled condition, there arises
such a problem that the molecular sieve due to the pores of zeolite cannot

effectively function so that coking of reaction product occurs with the
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-3- progression of the reaction on the catal yst
thereby lowering the long termstability and the
reaction efficiency of the catalyst. [0008]
Specifically, zeolite used as ‘Bhe catalyst for this
reaction has a solid acid characteristics and the

ral: o ] r.o eral 15 .,angstr o ser.vin
LGRS BERF b ATRLE0on SR Tty AR S Ry e lone
wfrnaBeabilssy ehalthRMMtitedh bSHVRNGy! & 8f asta9upar ed
with the crystal pore dianmeter. ACcordingly, "in case
[00&8] Apé difieally, usedt@sisadcat thy stifalywe foechit ecthetida has a

tg.pbe put_into a, diffusion rate-controlling condition
S«Aﬁ@? é%(ﬁﬁbﬁr%ﬁeirésf@%éﬂde@%yricﬁtfaﬂ wrgrdigme gy of several

R 20 SR AL G 0L i Dyt i

omafsut SIGA1URE WIPT® i9W &ty BERSI 49 cd S pho¥d v%mf@hé Srystal pore

little chance of diffusion and penetration o

daanae tyirt Achardinigyyiriocaabonhhavienljte isardedna undeetalpét, Zhe
oduced at. the first stage of the sequenti al

4P OLLR GRS 19 Be povteatogy diffasion ratgjenerallime condition where
2 ' . ht [ i Cia
DU A0S AR08 FEE0 21880 8 g winin

ZebEiteyryRt AViLineg fihieh bcHar>IRf abRWehhPEctklSstics. In other
stability of active life of the catalyst and of

W @y, isngce hbeyiagledindet dearsatsi ts hywly doarebina 1{i@008hance of
Accor di ngly, an obj.ect of the present invention_ is.to
ffs\ffg\?ﬁ% a&ﬂ? Bﬁ@?twfa?%&ér%ﬁwg}%ﬁ%%m idgACRER G yving a carbon
. i : : . FEL ] . ] i
RSP T coaE ot FRFRLAD 8Tk i EE SRE UEMLE AR
rbyctishsgnnanereepke thadldtk &i gMOskRa 7e Qlyidir8c £FIYS M hich cannot
smal | -sized. MEANS FOR SCLVI NG THE PROBLEMS [ 0010] The
re gk ol wedibo ke ag i ant nadeisdis catang st fhor surfaiend fhgeolite
he ;above- nent i gne bj ect..i s a.catal yst,for produci
PSR PSR ORBau S thaar 1 Estin e Ro ety BE SCHSe te of vhe
cHYAIREANPBE 1bWe M £ Bhé RAe RPOY GxBRIU L ONGALERLADYRL 1S
characteri zed by having an average crystal diameter of
[0@09] drcgerdirhdy, 50®hject pOOhi]priddintiianahtion & to provide a

rodyci nhg process for aromatic hydrocarbon, according .
legey ogaEhen iaroam tisation exarinet arhizbdisphyieh Ppweagtion

efficiency while reducing the influence of diffusion of substances within
pores by using nano-scale zeolite whose zeolite crystal is small-sized..
MEANS FOR SOLVING THE PROBLEMS

[0010] The lower hydrocarbon aromatization catalyst for attaining the
above-mentioned object is a catalyst for producing aromatic compound
under reaction of lower hydrocarbon, in which the above-mentioned
catalyst is characterized by having an average crystal diameter of not
larger than 500 nm.

{0011] Additionally, a producing process for aromatic hydrocarbon,
according to the present invention is characterized by allowing a
reaction gas containing lower hydrocarbon to react with a catalyst

including metallosilicate having an average crystal diameter of not
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30 reaction gas containing | ower hydrocarbon to react
wWth a catalyst including netallosilicate having an
average crystal diameter of not -4- larger than 500
nm [0012] According to the | oW hydrocarbon
aromati zation catal yst and a process for produEing
thG. C und, of the present invention, the

%&%g?gﬁ%g}gggﬁgg'is rendered nano-sized so that the
Rsi]t X c@fr RAEE O meelcﬁv%j&o‘cﬁ?ﬁ@ﬁ%ﬂg‘ﬁ??%maﬂgst and a
it possible to increase tthe chances of diffusion an
penessdor grrodiucsih g airghtatdbebm o dcal blow probenP9fiesntion, the

0013i An exanpl e of the above-nentioned ) _
reehnl dsamiesar &s rendenmd naaer sized syt at thaldepsity of pore inlets

TS TS SR, el 2N S o
HENER onaEE @ HRING rh B ohsr %ﬂ’rﬁﬁfm"chﬁ\ﬁm (ﬁ%cg?ﬂéiaQH%g pores.

above, in connection wth the aromati ¢ conpou
[P03SE A mg xpmoglessf tisé apovhenkavkmdily draedtdslicate is ZSM-5

aromati zation catalyst, the yield of aromatic
ngrtﬁc éﬁ@’dﬁl%lx, Heohdrdamun) mayshawaryied on thiee

G l.yst Fnproved...15 BRI EF DESCRI PTI ON OF THE
%ﬁgﬁ%ﬁ%] F%@?Slhcagﬁbws vari ations per hour, of
BEFEESYOR U8 INVENAYYRL | zati on reactions of | ower

hydr ocar bon by | ower hydrocarbon aromati zation

(6814l Hiescacrmmdilngg tto the prizeditnenension heeptiesedt above, in

i nvention. .20 K(I)E FOR .CARRYI NG THE | NVENTI ON
CPB@fé%IOAl Wd@ﬂ RyHOGR A5G0 TAP BHEH BEAd WHNER EA0pPSE using the

' L 0 rgsent Jnvention..

1958 0080 ARG IR 0L 00 SR UGl TYE Ik

hyelrpbdebomadral bRe cariveelifortapiialy e6thé Q:ﬁtt§1yhs{t0é)13e7improved.
e

Exampl es of netallosilicate to be used for t
&%Ugg‘yQESﬁEIPTION OF THE DRAWINGS

[0015] [Fig. 1] shows variations per hour, of benzene yields (%) in

ay

aromatization reactions of lower hydrocarbon by lower hydrocarbon
aromatization catalysts according to an embodiment of the present
invention.

MODE FOR CARRYING OUT THE INVENTION

[0016] A lower hydrocarbon aromatization catalyst according to an
embodiment of the present invention can be obtained by causing a
precursor containing molybdenum to be carried on metallosilicate.
[0017] Examples of metallosilicate to be used for the catalyst are
molecular sieve 5A (UTA) forming a porous body containing silica and
alumina, faujasite (Na¥), and aluminosilicate such as NaX, ZSM-5,
H-Z5M-5. Another example of metallosilicate to be used for the catalyst
1s a porous carrier such as ALPO-5, VPI-5 and the like containing '
phosphoric acid as main component and is a zeolite carrier characterized
by micro-pores or channels having pore diameters of 0.6 nm to 1.3 nm. A

further example of metallosilicate to be used for the catalyst is a
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25 nol ecul ar sieve 5A (UTA) form ng a porous body
containing silica and alumna, faujasite (Nay), and
alum nosilicate such as NaX, ZSM5, H ZSM 5. Anot her
exanpl e of nmetallosilicate to Be used for the catal yst
is a porous carrier such as ALPO-5, VPI-5 and the I|ike
&%‘%%{)&‘Qﬂ oPHOSPRANLE sﬁ%hﬁaé‘gsg@ges COIPONGR L, 20 dnLSi Re
zeolite carrier characterize y ‘m Cro-pores or
ehaanelsg BANENAsROLE i oRpehS n®fald § Ryt 81dm3InANs A
further exanple of netallosilicate to be used for the
@anpbypent iagidabeirte chesactpoize pbyoydindwichkposes iclmsnnels) or
FSM 16, 41 and the like containing silica as a
REPH RGFFoRERE ‘ﬁﬁ&“’ﬁ‘ﬁl‘ft |19%|tarﬂi%§n§s a conponent and

' ri Lindrical .par hannel s) or
(00189 SRERAALE LS b DY sb R EA B P Y6 RER8 Bk
EN AP R Qf a B0 BIRGUES 9&0@9ﬁbma:ylbai¢rabyctzdﬁz1 Y& Bolybdic acid,
anmoni um par anol ybdat e, phosphonol ybdi ¢ acid, 12
wid hedope sk thawsiod svahdahahdgedieddrotmedeafnd tbh lake, mineral
chlori ?% brogi d?ehand the |i kugl m neral acid salt .
A9d @df thEErOLRIGH pratidraty ulfate, te and thielike,

i I t r t_h f._suc .
e Bnaf e BORRE AP pERox T ABeR LY PRLE A PhgR e SHED the tike,
4iD1R¢ 1A geheradf. net hod for causing nol ybdenumto be
carr'bed on netallosilicate is as follows: A

[RBE8F ogrnpeal meshedi for dasisingroghehdenwint ho e equésdisn
R S TR P S WPt
v@ﬁhréﬁraq&;g&ﬁfseéﬁh%fqn 5Pihe JBmRrLanals nggirﬂ;ﬂe%f%%é)b]cogtaining

subjected to a heating treatnent 1 n the

ncolydrdemaexanpht che tresuessy Jd ogrietihadths cagrier. Thereafter,

gol_l ows: A netallosilicate carrier is inpregnated with .
thRd mRreg et ednediii e e PPeiied. toap tmatapgitigatmgat in the air.

B p e eS8 B g R P b B BRI S folbaseicd
mhétAldsiBRatE @am«ie&h@ri?g;{régm A9t RS 8htQstldEd ium

catal yst. [0021] The alyst to be used in the
np-)@]e@@iymttei AVt itoningrythisei thpregdatert oapekHeissswsjeated to a

extruded product, op_bin Such as silica alumna =

hertrty %eér%;mw i %2@&0[ g@éz?f pieder ahlndpRS Goto 700 °C in air
i t L.avention are

S LR Dar R Pt g IR R Sar bon

(0621 hG heas ey st ed &esusdd 2n tt®ebprd de ritsSiniieafted@bh 8y hatormed

.a gas to be reacted contains at |east 50 % by wei ght,
intepetabs pran pabsidad pywBycieight o destharieas FiBcgaslumina

cont aj n. sat ur.at.,ed or unsaturated hydrocarbons

an%‘i”ﬁﬁpaé’abﬁb‘?g ﬁaﬁ‘ﬁg‘rs of 2to 6 in addition to
[6F2 IR PRereEX 25t ToRfe PRy ER S

hydr ocarrgonsqﬁg@l rs{’g ca?ﬁeon ﬁg?r%g%@%?ug&fig%a%%%%g&t
nethatien @tehylethanepraaphpetuRiteRyberR@salubbt@l @y drocarbon

| sobut ane, n-butene, )
having carbon numbers of 2 to 6. It is preferable that a gas to be reacted
contains at least 50 % by weight, preferably at least 70 % by weight of
methane. The gas may contain saturated or unsaturated hydrocarbons
having carbon numbers of 2 to 6 in addition to methane. Examples of the
saturated or unsaturated hydrocarbons having carbon numbers of 2 to 6

are ethane, ethylene, propane, propylene, n-butane, isobutane, n-butene,
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-6- isobutene, and the like. [0023] Aromati zation
reaction of | ower hydrocarbon in a process for
produci ng aronmati ¢ hydrocarbon _and hydrogen from | ower
hydr ocar bon according to the pﬁésent i nvention can be
acconpl i shed by a batch-node 5or a fl ow node.

RabteHbahhy tHid 13k preferabl e to acconplish the
reaction by the flow node using a fixed bed, a noving

logxd, 3]aA £ b miiadi Zetdo had acoiont Sldv &ehyH0024d b oh ¢@tadbYédeGs for
reaction is made by contacting the raw material of
PRsRECIRgd isaa e bisnhyd rdearhencan & Ihystroge nafnosadewen hydrocarbon

t enper at yre,of 300 10 t0.900 C,, preferably 4 Cto
SEERERELE U niT Rt o i g Sand SRS HP e & by B bateh-mode
’ bl ) 0. _ 0 T o

e SR skl 1017 pE oo PR miish the renction

by therftdenande dnxafblebbedaayeyage body s Buidized bed, or the
di aneter is determ ned by cal culating an average val ue
l<*.)]Fe-parti cles randomy selected froman 15 el ectron

ILGr.escopi ¢, picture.. A.benzen ield is defined by the
[PBRrdF gty Feactian i° madadw) erptaating thgpraw material of
16%%61@&%&@:1%096&@{'%h@fcgcﬂy ) ad o GAURARY 'n; Yerﬁff gﬁwxaé‘Sf 300 °C
supplied to a nethane reformng reaction X 8
16190 Conpakht iatd yEGEIPetol 30O mared eitad kyaddah!plis8ure of 0.01
H-type ZSM5 zeolite (Si02 / Al 203= 28) having an
M?é‘rggé MRas trrefaralms 81 MPa tph.7TriMdia.anount of 400 g

e d a netallosilicate garrier in an.agpeo .
98P aT 0% RAF e CELpp R T iy diicureragons 5 Yetget with
M M ITELRERIR . iah 390048 2hsi AN BARPANORIdVRL A ined by
The aqueous sol ution containing the carrier was
calculating an average value of particles randomly selected from an
electron microscopic picture. A benzene yield is defined by the following
equation (1):

Benzene yield (%) = {(quantity of benzene produced) / (quantity of
methane supplied to a methane reforming reaction)} x 100 ... (1)

(Comparative Example 1)

Commercially available H-type ZSM-5 zeolite (S10z / AloO3 = 28)
having an average crystal diameter of 1 um in an amount of 400 g was
mixed as a metallosilicate carrier in an aqueous solution which was
prepared by dissolving 44.2 g of ammonium molybdate in 1500 ml of
ion-exchanged water. The aqueous solution containing the carrier was
stirred at room temperature for 3 hours so that the carrier was
impregnated with and carried ammonium molybdate. After dried, the
carrier was calcined at 550 °C for 8 hours thereby obtaining a catalyst.
[0026] (Example 1)

The same preparation as in Comparative Example 1 was carried

out with the exception that zeolite having a different average crystal

diameter was used. Specifically, 400 g of commercially available H-type
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25 stirred at roomtenperature for 3 hours so that the
carrier was inpregnated with and carried amoni um

nol ybdate. After dried, the carrier was cal cined at

550 C for 8 hours thereby obtai’ning a catalyst. [0026]

(Exampl e 1) The sane preparation as in

EOTDS MANG, SR SHOMRSPSLE A SUL M B ciemetor o
't y stahndiveae heixedass HsadtaBpediddtealdryierdd a@h #fueous solution

Cﬁpmrer cially avajlable Htype -7- ZSM5 zeolite (Si02
vhpcpwas peiraead hy dissclvenade. 8 eyef ammpansnenodybdgte in 1500

AGRAE SR ek T B S oo carrier
Wa Ofst AFERNL 4173 558! bé*?ng?{e?tdﬂ& #2089 1Hh,Qf ﬁ?a@%ﬁ@?aag?%r was
wat er. The agueous s utl1 on cont ail ni ng the carrier

1nasr e A teeldwath nooned@ipé rahuienies oMl feS Aftb@tried, the

the carrier was inpregnated with and carried ammoni um
aRgridaes. caeingd atifdd *€Hercahpues thaselnlobitnotingt a catalyst.

r 8 houytrs thereby obtaining a catal yst. [0027]
[?é%gﬁp(f%%aﬂlp%nggsane preparation as in Conparative
Exanplend sWase paEphfstidh flin @ i H0e! arri
zeolite heslvi ngﬁa Igli ffelr en%ua%g&ggggggvgtéglﬁgé%ti;rwas carried
oweisw Ligethe Spreeptiomathyt, z40t@ hafvicgnmaifeaddyaverage crystal

(ﬁvai | able Htype ZSM 5 zeolite (5i02 /Al 203 = 28)
atatgr e avsedgenacydeallyditfhet ef commerciadlmazantiakée H-type

a I 1.g%i: N G arrjgr, in_an aqueous sol ution.

| c%%gtﬁﬁﬁafe/%%%ﬁ s?‘ls !Q/?Wé‘%ﬁ? Vgergrgea%%pgﬁfameter of
500 ¥Bhdaies ixd80% 4mBtabsilRitexehangeth Wat §§uea_{1‘§ solution
aqueous sol ution containing the carrier was stirred at

Wwloehh wesmareptared Hodigohours 44d ghetambheowiamm ireolyiakate in 1500

[ egnat eg with and cagried amoni um pol ybdate., After _
mf PRip D EREDEREeleY S4p THAP AR T SIB6IC FORt Bitiagrthe carrier

wdeLabye @bkal g ﬁx}ﬁﬁ%%h%ﬁtfo [:08 gks%xs H 8 d DS vier was
cat al ysts prepar eg respecti veITy under “The ‘condi £7ons

iR@rebnbxadph &% dndndriabdnCompanal nyslybdawe! Affer dried, the
aromat i ¢ conmpounds wer e\é@lr oduced from | ower

CAPILS var b eAscineder e h§ O falfom i gurathexesdty petdorimgne eatalyst.

t al . The ind f th tal yst ..
O BB T LIS BB B Bt v conditions
m | ! i
LSS 40 9 R P oo

weeefprathneel Hforedotvecdipd ystarbasscahe ey evhluatders eatalyst
reaction tes%\écondi tion where_ a_ nethane reaction

PeEiEr 2R eh L onbEe Padaly sty Jlesindex phshe. catbest pefoamance to

i rly C el ocity (MHS s 30Q0 m./ g/.h.

b g R e ERAT S B ERESP Lo by BRpciiat oWie hrough

thy @a@gB/Ron had a conposition including 90% 30 of
net hane and 10 % of argon. In order to carry out the

[Ge2) Aoreactiin tastpfat eealumnt gahet tetadatabysfor@eno®made cach
in which the tenperature of the -8-

catalyst was carried out under a reaction test condition where a methane
reaction temperature was 780 °C, a pressure was 0.3 MPa, and a weight
hourly space velocity (WHSV) was 3000 ml/g/h. A reaction gas used as

the raw material of lower hydrocarbon had a composition including 90%

of methane and 10 % of argon. In order to carry out the reaction test, a

pretreatment of the catalyst was made in which the temperature of the
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catal yst was raised to 550 Cin the streamof air and
kept for 2 hours; and thereafter, the tenperature of
the catalyst was raised to 700 C upon replacing air
with a pretreatnent gas contai®ing 20 % of nethane and
80 % of hydrogen and kept for 3 hours. Thereafter, the

oly i : t S .
CAHPRENE Lanan Y90 G BB LR B RRR MG 8052 howrs:
intichaceafiplr she thRigegactt@bf thBUsta DAt WAL Reidd®Eto 700 °C upon
cat al yst performance of the catal yst upon eval uating
redageng it Wish a peetusadnyent, gA9080Fabhicigoy@ip adngethane and

I d t 10, TCD- GC,
%ﬁ% g&gﬂgﬁ%‘g\gﬁ(g{)ﬁﬁa s 'Z@lycﬁ)fxgggﬁg e g:a?ttsegl the@retreatment gas
, hal gene - I I
Pl A R N e S
Wablraidednd @2 Clo deddreplisBhawsrdé @ ibenzens c¥hehdSing the
(% with the respective catal ysts, obtained when 3
G eS| npeloamanes of heeicatalysti wponfevaleatiearthonctivity of the

Fit%. 1t shows variations 15 per hour, of the benzene
%ﬂ Il%%'vvith the respective catalysts. [0032] [Table 1]

oo AT SR RIIE o
B @ dndvarageticrapsipbunds such as benzene, toluene, xylene,
naphthalene and the like were analyzed by an apparatus FID-GC.
(0031} Analysis results are shown in Table 1 and Fig. 1. Table 1 shows
the benzene yields (%) with the respective catalysts, obtained when 3
hours lapsed after the initiation of the reaction. Fig. 1 shows variations

per hour, of the benzene yields with the respective catalysts.

[0032]

[Table 1}
Average crystal Benzene yield
diameter
Comparative Example 1 Average crystal 2.56%
diameter: 1 micrometer
Example 1 Average crystal 6.7 %
diameter: 70 — 80 nm
Example 2 Average crystal 4.6 %
diameter: 500 nm

[0033] As apparent from Table 1, the benzene yield of Comparative
Example 1is 2.5 %, whereas the benzene yield of Example 11is 6.7 % and
the benzene yield of Example 2 is 4.6 %, so that the benzene yield is
mmproved as the crystal diameter is smaller. Adlditionally, as shown in

Fig. 1, with reference to the variations per hour, of the benzene yields, it
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15

20

di aneter: 70 - 80 nm6.7 % Exanple 2 Average crystal
dianeter: 500 nm4.6 % [0033] As apparent from Tabl e
1, the benzene yield of Corrparat|ve 20 Exanmple 1 is
2.5 % whereas the benzene yleld of Exanple 1 is 6.7 %
and the benzene yield of Exanple 2 is 4.6 % so that

i @ep@@mﬂwﬂ ghd hllghief%sa\z@ﬂeﬁﬁemeafgféﬁ' asdﬂ"i‘?%'ir%tal

is smaller. Additioha as s
dederceaces smdlber.vari ati ons per hour, of the benzene
it -9- is revealed that the higher benzene

ﬁ?@ﬁ Agrdescaphehebore, aeqardingdicathest frwis hydabkerbon

A P BRI GAGBACAT S PRSI GtV edyt e D e@iiering the erystal
Hf}iﬁ%@%épﬂan@yﬁzggd%ﬁb%ﬁ%]% %@éﬁ%&@ll ? f@b@é@(}rﬁgs hléﬁ 50 as to

nano- si zed ensity of por nl'e econes h

axcrieasimg thasihug deReo e sid nod n digdritsir 80 odnsHf straight- chaln
ﬁgnetratlon of straight-chain hydrocarbon into pores.
geren gy intoyporesaricnrduaghv onckaationootartion can smoothly

ess t her eby suppressing a decrease i.n nu
PheEtssP et pby séﬁpdifféstsbn%arﬁ%@aég B SR eabthowore inlets,
49&%3&1,;1&9 Gisfh Galll YonSiiBRe the present invention is
applied to The sequential reaction, there is a fear
fte5]aS petisicanlye spnedthed etsehb &nﬁrbﬁsiorﬁis’igﬁpblfedt fiethe

reacti gn_becones a cause for | owering the activity of
fafeipal yeactipn, thewe ot atleps th@éceosubﬁ@an@ Ph@duced at the first

BT P VRSN DRBEEE, S b BIaS855R ot e
catalyst. In view of this, according to the present invention, chances for
reaction to the second stage are increased thereby suppressing
occurrence of corking so as to improve the stability of active life of the
catalyst.

[0036] As a result, in connection with the reaction of aromatization of
lower hydrocarbon under the action of the lower hydrocarbon

aromatization catalyst, the yield of aromatic hydrocarbon and the active

life stability of the catalyst are improved.
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15 occurrence of corking so as to inprove the
stability of active |life of the catalyst. [0036] As a
result, in connection with the reaction of
aromati zati on of | ower hydroca}[{)on under the action of
t he | ower hydrocarbon aromatizati on catal yst, the
yield of aromatic hydrocarbgy, gngst he active 20life
stability of the catal yst are inproved. -10- CLAI M
] A Adeererhiyyd ooarbon aramatizzaiiwoatalyatyst groducing
roduci ng aromatj c conpound by contacti n% with | oner
gwna&%ﬁ tfom P ogask By cenitagt gy widninwer Agdrocarbon, characterized
j)lcate having an average crystal dianeter of
ﬁg{%?@ﬁ%iﬁ% 9 ge cry

r'gér than 500 nm [2] A lower hydrocarbon

ar omatingah 1108118413 NRbihS afl &4 i P o
characteri zed1 in that 1trﬁgzamet a"ilql%(;dgsei (I%l}ggtgleﬁ:lénféﬁ/f gf not largex

Zeol H0€. nm. [3] A lower hydrocarbon aromatization
Lctalyst as claimed in Claim1l 10 or 2, characterized _
%At hatlavory Badresanbe ncaremadizatiomeanelyat  aselgigmdein Claim 1,

S; odu ah. aronatj oynd, .

U AOBLORSE L BRHE Mo AR O ASEE RO,
3y dr oq@wﬁ!@rt}gfda@@h@s&nw&%@tiﬁaii%'ny&{tdiygé YdidMimed in Claim 1
metal | osilicate having an average crystal dianeter of
arof, thaygeetetrfeail 500hab malybdenum is carried on the metallosilicate.
[4] A process for producing an aromatic compound, characterized by
comprising:

allowing lower hydrocarbon to contact with a catalyst including

metallosilicate having an average crystal diameter of not larger than 500

nm.



