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FOR | NCREASI NG PRODUCTI ON OF BENZENE FROM.HYDROCARBON
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[4] Tn connection with this, effort has been made to employ another reaction system
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aromatic compounds are converted into gaseous hydrocarbons through a hy-



aromati ¢ conpounds are converted into gaseous
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9] Tt is another object of the present invention to provide a process for increasing the
production of benzene from a hydrocarbon mixture so as to improve productivity.
Technical Solution

10] In order to accomplish the above objects, according to a preferred embodiment of

the present invention, there is provided a process for increasing the production of
benzene from a hydrocarbon mixture, comprising the following steps of:

[11] (a) separating a hydrocarbon feedstock into a C6 or lower hydrocarbon stream and a
C7 or higher hydrocarbon stream;



the present invention, there is provided a process for
i ncreasi ng the production of benzene froma
hydr ocarbon m xture, conprising the foll ow ng steps

of: [11] (a) separating a hydrocarbon feedst j
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[24] (b) separating the C6 or lower hydrocarbons into 2 non-aromatic hydrocarbon
stream and an aromatic hydrocarbon strearn through a solvent extraction process;

[25] (c) feeding the C7 or higher hydrocarbons and hydrogen into at least one reaction
area,

[26] (d) converting the C7 or higher hydrocarbons in presence of a catalyst in the

reaction area into (i) aromatic hydrocarbons which are rich in benzene, toluene, and
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[33] FIG. 2 illustrates another embodiment of a proceduse of increasing the production
of benzene from a hydrocarbon mixture, according to the present invention.

Best Mode for Carrying Out the Invention

{341 Hereinafter, a detailed description will be given of the present invention, referring




separate use of each process. Brief Description of the
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[421 In connection with this, a catalyst, which is packed in the reactor 3 to cause the

dealkylation, transalkylation, and hydrogenation reactions, is not limited as long as it is
known to those skilled in the art, and, preferably, may be a catalyst disclosed in U.S.
Patent No. 6,635,792.

[43] That is to say, 10-95 wi% zeolite, which is at least one selected from the group
consisting of mordenite, a beta type of zeolite, and a ZSM-5 type of zeolite and which



reaction products 17 which are discharged fromthe
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t ransal kyI ation, and hydrogenation reactions in the

presence, of ~a catalyst. | That |s .

hydflm%‘&é{%mf%&’@w Eftos zﬁéhf 15%% %‘?ﬁ?‘x i 3390 s6 inorganic
conmpidents pragnck 4 $uppot aind platiniofingn glatlmawgeaﬂ fqupporepd on the
rea M&%%@E&f%&%%@&%&é&% cormounds are

simu d_out th t 3 t

Ftia ' Biedh o eI prEReal 7 esoosy o2t B RS
t ol yemRrat@n dftetythefeacumm drelfiniwhed| ot Srcukied finta thel fe@ exnighnger 1
non
a Cg 1% tﬂ?}‘ h\%ﬁ&ﬂﬁﬁ?ﬁéﬁg}gw{gégéar&t &Qﬁﬂ%ﬁt‘ £9 TheWMykifbgbileldstock

€ reactor 3 to cause
them@wtkwlétﬁl@rﬁfefﬁdawg&l"!? et on, and hydrogenation

(457 eact | dudt Strdd@t 19 pmmgm@@hlmo&s 5iid fed into e @amlitnad separator
those. s e art . I -
cat 2% SroutpERp 5 gt R sep P RS FEREAN bRl 38 ligyia
Thatcomgonept.say, 10-95 wt % zeolite, which is at |east
[46]3”2 feﬂ'ht%%'é.s%gug Jdﬁﬂﬂofl&ﬁ 1&9&1&5&% oed NGl Gefhag ﬁfeaﬂ@ld‘lﬁ:lm {he gas-liquid
a beta ol j and . a 0l i
a0 SR 4 e g0 TR B A e S o5 heretrom.
SI | i1a abmlectidoneitinthisathergatebes afnm@Oent @i inchules atogt A-X2mol %
OSHdORe By EHARRAL
SRR Al op s e
o oot Shomeld PG Hbich 5 e BOHL e {135pon
Mearusdhd, @he hifidtogonadupbaent & campressedyatcoinpreascy dsmixed with highly
t ende e i mtints Sadh co STREN A & nfaiogln, %’“ﬁs &
exc heaniyaption wigethe f@dﬁtﬁ@yl%p@ F1gertion eesa Mghane, pihacyand the LPG
SepagRER ire¢ont@ifitd d’tg@bvdﬂ%aﬂ gﬁedﬁry o pge Edlelfcﬁedg be fﬂ:g’ilere: using an
m xt ur.e. t n. and are fed into a cool er
pr od%?@t“&%}r‘{é%f%a%“ P8%Fng through the cooler 5 is fed
[47]nt o tMeangedlel the bmprs siprared(bronsiars mosinef AoBYicHYEPoRsH, and also

:fqhilﬂgﬁdésereﬁ&@l 9?nczmah %ﬁ%ﬁ?ﬁ?gﬁp@kﬁgﬁ?ﬂlawdl amount. Ac-
i scrratgeh: T sty 0BT o RER P Aaepdton and -

gas - tifieptiionl prcseqsaa:ndtm sepdrated imto r¢stupl me@ 3hpaweraromatic
di s CE@ﬁﬁg)%gnt'ﬁ %ld%ﬁéﬁgb& tbmate 20 xbes &S b9+ Admatic compounds

connéction Wt t he gaseous onent
e Zheuieae Pev PEOK et B (Lo s b paptina frac
hydrﬁsﬂhbﬁ)ﬁmwnponents and the hydrocarbon conponents

14 ncl udg, rregl gqg %grf o on ek ﬁr#ﬁlcﬁﬁle%ﬁ%ﬁge{ §tlcabby @t'oiﬁs is 7 or

mal | number at ons. drogen co‘%}onen

is cbmbqarewehemd@ degipiatian aransalky}ﬁﬁ%anmqw%ﬁn@ 1 feactions in the

pur e ph¥&ice 8ihe dakat &Breb? Ched10, end 0Nt #rohafiheonmvnbdsyarotonverted
conjunction with the

hydr o and, is
i eed%‘%‘bg@zi@ Fome&‘e’aanflé‘g%fl? on area. Methane, ethane,
[48hd t hdaPehileskfiedtactiorm] ovhichi in sapatatedibdhesyastippation unit 8 and is

St r eBh3dd SBYseSBIRE bF ¥ §d1Yerd ExtfREQVRLEHs G vich the number of

carbon atoms is 6 or lower, is separated into non-aromatic hydrocarbons 28 which are
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[56] EXAMPLE 1 AND COMPARATIVE EXAMPLES 1 AND 2
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Ratio

The productivity of a process for producing aromatic hydrocarbons and LPG from a

hydrocarbon mixture using pyrolysis gasolines as a feedstock was confirmed, and the
results are described in the following Table 2.
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Table 3.
Table 3
Solvent extraction Catalytic reaction Integration resutt
Feedstock 4 94kpfhr 5.06keMe
{wt%)
C6 paraffin 9.07 C7 paraffin 0.2
C7 paraffin 4.29 C§ paraffin 2.03
Benzene 85.30 C% paraffin 0.0
Tolucae 0.84 Ci0+ paraffin 4.15
C6 naphthene 0.7
C7 naphthene ¢.68
C8 naphthene 1,07
Beazene (.8
Toluene 46.3
Ethyl benzene 15.2
Xylene §6.4
C9+ aromatics 12,08
Qperation conditions Extraction temp. 90T Reaction temp. 340T
Extraction press. Thglemg Reaction press. I0kg/en’p
Solvent/H.C. volume ratio y) HoH.C. molar ralio 4
Result Benzene 4.15kg/hr Benzene 0.97kg/hr § Benzene | 5.12kg/hr
Toluens 0.04kgflw Toluens 1.86kghr | Toluene | 1.90kg/hr
Totat 4.19kg/lr Xylene 1.0%kgMhr | Xylene ) 1.09kghr
Total 3.92kg/hr Total | 8.1 1kghr

The present invention has been described in an illustrative manner, and it is to be

understood that the terminology used is intended to be in the nature of description




C6 naphthene 4.16 C7 paraffin 0.02 C7 naphthene 0.61
C8 paraffin 0.02_ __C8 naphthene 0.47 C9 paraffin 0.02
Benzene 42.4 C6 naphthene 0.2 Tol uene 20.85 C7

0.03 Ethyl benzene 6.76 Benzene 199 2005/002708
‘géﬁgﬁgggﬁﬁ Tol uene 37.05 9+ aromatics 5.37 Xyle >
21.84 CO+ aromatics 5.64 [72] EXAWPLE 1 [73] [74]
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Sol vent/H. C. volune ratio 2 H/H C. nolar ratio 4
Result Benzene 4. 15kgf hr Benzene 0.97kg/ hr Benzene
5.12kg/ hr  Tol uene 0. 04kg/ hr Tol uene 1.86kg/ hr Tol uene
1.90kgAir Total 4.19kg/ hr Xylene |.09kg/ hr Xyl ene
1.09kg/Irr



Total 3.92kpfhr Total 8.11kgAm [76] The present
i nventi on has been described in an illustrative

manner, and it is to be unddrstood that the
termnolo used is intended to be in the na
‘H@é@ﬁﬂ%?%n 10 WD 20061137616 PCT/ KR2005/ oog‘%fg“?‘f"s’mm
rather than of limtation. Many nodifications

and-variations- of the present invention are possible
in light of the above teaCHaipas Therefore it isto

be understood that within_, the sco f th etrrded

{11 ¢l ai s, AtAEREEFSIPRIRETCAHIGRED ‘H’@%Pg ’E‘? E¥‘%€‘%§ Py Faare,
as Spe@cbrﬁ gl the fhllownghags ot1 WO 2006/ 137616
PCT/ KR2?35/ Oo%gg pihd 3k n[flids@ RS § 8% of Mwek BEA68SbRGtream

pr oduct rom a rocar bon m xture,
conpr i srambﬁflﬁerlﬂléhﬂf@ﬁﬂmgﬂ%@e%ﬁ@a%f (a) separating a

hydr ocagh @ g%eﬂ%(oﬂ 16¥%6x t@rd@aﬁbbnd igwver nonyaerog i Hydrocarbon
stream an

t
separ at p éﬁlg aBATOID t110 ceﬁgcalr L ar L nsgll n{O‘NEﬁt {Bpiction PrOCesS;
hon-aro @W’@VW teozmb fiom the momatiahviirensbon steam:c

hydroc ar(@?%bd;ﬁgr 1880 LPhigHG hydroe/byBind Bxdrd gitih@nt least one reaction

process recovering benzene fromthe aronmatic
hydroca@®®8n stream (d) feeding the C7 or higher
hydr oc ar@eosveaig; thy €F ogbighdriiydroarbérsas presemee phametalyst in the

area; ( ?gacﬁ&{%gé: fn'trfg ér&ﬁ%tfﬁl ocMbSREHhiBY st SR PMSereNtoluene,

resence of a cata | t jon arear t
grorratr anhyeRErne Qef%%’%ﬁ aﬁf,yiql,l O FRafioTd (05 fg‘)ﬂsafomatlc

t ol uene hydbatbenslvettich drbricuiquefied petroleum gas through a hydrocracking
deal kyl at [ fc_;ln/transal kyl ati on reactions, and (ii)

non- ar of# 8’hdrocarbons whi ch arerrchrnlr quefi ed

pet r ol el sgmattnmrwgnn BRORYT FEHeRER) IRG aﬂ@@%rérardo%%fearmhmh
sepa[]at | Rkaln® BGdrofih, Rlefeh; hakd, asd @p li(sfied petoolann pgas, and a
over ea strea | ns

et hane, Hamt H‘én‘h? %% ‘foélgmﬁ egtir;%dﬂ as, QrbogFtaﬂcf‘gﬁma]l anount of
stream hydioghn moarmwnmym%ﬂme PERE %M@#@PH&W process;
a smal | agount of hydrogen and non-aromatic

hyd d

and (o) (ebEBERRR NS BTEne e et ot oifaer AR gpeounds.
hi gher aksediely fanpmibudsm streas.pecti vely fromthe

int tom spl S8 )t;QESJ &l Tﬂaﬁh g{%&?ﬁﬁ u@x%reﬁ%teﬂs%)téﬂd '(%) #6¢ @nlltaneously

wher ei'n are. neo
RGO IR T Sengi pyjne separately
conduct eglotiged\@evicepar atel y provi ded devi ces.

3] The process as set forth in claim 1, further comprising recovering the liquefied
petroleum gas from the overbead stream.
[4] The process as set forth in claim 1, wherein 10-95 wt% zeolite, which is at least

one selected from a group cobsisting of mordenite, a beta type of zeolite, and a
ZSM.-5 type of zeolite, and which has a silica/alumina molar ratio of 200 or less,
is mixed with 5-90 wt% inorganic binder to produce a support, and platinum/tin
or platinum/lead is supported on the mixture support to produce the catalyst of
step (e).

i5] : The process as set forth in claim 1, wherein the hydrocarbon feedstock is
selected from a group consisting of reformate, pyrolysis gasoline, desulfurized/
denitrified fluidized catalytic cracking gasoline, CS+ aromatic-containing
mixture, naphtha, and a mixture thereof.
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[3] The process as set forth in claim1l1, further

conprising recovering the I|i %uefi ed petrol eum gas

fromthe overhead stream [412 The process as set forth

‘Jf'ée] Gkgli . wherein 10-95 wt % zeolite, whi Chpif‘f/liﬁ%oosmoz'ios
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