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PURI TY PARAXYLENE Field of the Invention 5 The present invention relates to
a novel energy efficient process for the production of high purity

par axyl enq,végf;ago&ﬁom a feedstock of C8 aromatics which ps&Eigsodadiss
conprises at ast about 60 wei ght percent (W% paraxylene wherein a

first portion of high purity paraxylene product is obtained in a first
“crystallization step :at a tenperature of from about 10F to about 55F
foll owed by seENsHAYEFRIGIENTPROCES®REOR PRPRUCING HIGKE PURNYIRARAXYLEN® Ut t he
need for further reslurry and recrystallization and wherein another
portion of the high purity paraxylene product is obtained following a
reslurry step that warnms crystal Figl€oPiednvemion obt ai ned from subsequent
| ower tenperature crystallizations to yield a slurry at a tenperature of
from &bout 1(Hhe pregenttinvention rejates the movel aaergyuﬁﬁlnant rrepeesfefern then.
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based pl ast|C| zers; neta-xylene ( a‘ used in the rmanufacCture of,
i sophishalare sapa(ateﬁ fom the: sluiry pratbet iquas t@@‘@dﬂﬁ"’ autity pasayylene pradustr in
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content: "166166% ACTION V\%ac%/ground o]f the Invention
The separation of xylene isomers has been of particular interest because of the
20 usefulness of para-xylene in the manufacture of terephthalic acid which is used in the
manufacture of polyester fabric. Paraxylene is a chemical intermediate useful for the
manufacture of terephthalic acid, the major constituent of pblyethylene terephthalate.
Paraxylene having a purity of at least about 99.5, more preferably of at least about
99.7 weight percent, is used to manufacture terephthalic acid by the oxidation of
25 paraxylene. Other components of the Cg aromatic hydrocarbon feedstream from which
para-xylene (pX) is generally produced are ortho-xylene (0X), which is usec_i' in the
manufacture of phthalic anhydride which is used to make phthalate based plasticizers;
meta-xylene (mX), which is used in the manufacture of isophthalic acid used in the
production of specialty polyester fibers, péints, and resins; and ethylb'enzene (EB) which
30 is used in the manufacture of styrene.
A refinery feedstock of aromatic Cg mixtures containing ethylbenzene and xylenes
will typically have the following content:
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et hyl benzene para-xylene ortho-xylene neta-xylene non-aromatics CO+
aromatics about O vt %to about 50 wt % about 0 YA %to about 25 w % -
about 0 wt %to about 35 wt % about 20 wt %to about 90 wt % about O
wQ 6 to about 10 wt % about 0 wt % to about 30 wt % PCTI USO1/ 491388

Equi | i bri uYofQP3P%es of C8 aromatic hydrocarbons general IRCTEBASR apout

22 wei ght rcent para-xyl ene, about .2 I ght rcent ortho-xyl ene, and
about 48 we$‘§¥! enzﬁggc,ent nmet a- xyl g%oé'tmg]&%%gg%%%t‘@ /gepar at e xyl ene
| somers i ncpardylena t enper at ur e calyoutt 8Iwtioz &i about 25fwta6t i onal di still ati on,

selective sufforiation with subseguent. hydtolyvsi.s.and, sel ective solvent
separation;° 1 \lﬁ(ﬂﬁ such process o Qdﬂi/?ioﬂ%/%%gdgr/&ti ng costs.

Crystal | i zambtarxyleme be used to seglouhle whé toaloah80 wtPom a C8 aromati c
feedstrearn conpri sing paraxyl ene -Vl ene t ho- xyl ene, and -
et hyl benzen’éorﬁ%gmaﬁﬁsto the fact ?tf?g‘?bmtgm%&wgghave different nelting
poi nts. Par@garematids' eezes at 1304boutrowdk30 atoit Boawt2es at - 480C,

ort ho- xyi ene freezes at -250C, and ethyl benzene freezes at -950C.
Crystallization has been used comercially to isolate and purify

pﬁr axyl Iene, _fB_qgili_BﬂthMYmilxt@:gbaofnbgtamerﬁatﬂf hlydn’\?\/emangryénetal_nyidmgm%ogt ?me to
chem Ca e Irrprirum ecause I ow'concentrati o axylene I n
Mo o ot ReBiant Daraskiler. oPYt 2 welobh parRant FRe-Ris, and, dhouh A Siieftng 1 o
ef f ecti velarcenefievekyleme paraxylene froma C8 fraction by crystallization.

Furthernore, there-is an operatiopnal, lowte rature limt generally taken
e ne ot o aHSses 18 RePBrS oy RPR s bis, aEe JoMn Emaeyatufe. SSBTAIR RN,

eut ecti c ftRAGRI adistiiation) abelBttivee Bulfonatien adtiplsebsaquenb \Wiolyels ahll sdiective

par axyl ene 20 from a fracti OF. At or belo ,tEI s limt, either
met a- xy| SQlveptseparation;havusyen fue EQ?—GSWQF‘A‘F%'Q ORPIANg GAtSxy| ene. The use

of such | ow t gREHEAEHS cafr ber KSéRItbi Sapdratd iparaidiR Jrone 210, 'AeHidties a
substanti al use” of energy. There is a need for a nore 4 energy efficient
process ffeedsivepst epmprising Ransaxyirns, mataryyleasasgne-xdene candethylbgnzens due

10 to the fact that the components have different melting points. Paraxylene freezes at
13°C, meta-xylene freezes at -48°C, ortho-xylene freezes at -25°C, and ethylbenzene
freezes at -95°C.

Crystallization has been used commercially to isolate and purify paraxylene,
typically from a mixture of xylenes and ethylbenzene close to chemical equilibrium.

15  Because of the low concentration of paraxylene in these mixed xylene streams, very
low temperatures are generally required to effectively recover the paraxylene from a
Cs fraction by crystallization. Furthermore, there is an operational low temperature
limit generally taken as the meta-xylene/paraxylene or the ortho-xylene/paraxylene
binary eutectic temperature that prevents the complete recovery of all the paraxylene

20 from a Cg fraction. At or below this limit, either meta-xylene or ortho-xylene will co-
crystallize with paraxylene. The use of such low temperatures for crystallization is
expensive and requires a substantial use of energy. There is a need for a more
energy efficient process for crystallizing and purifying paraxylene from a feed
containing paraxylene and other Cg aromatics.

25 US 6,111,161 discloses a process for the production of high purity paraxylene
from a charge containing C;-Cy aromatic hydrocarbons in which a first fraction is
enriched to at least 30% weight with paraxylene and this fraction is purified by at
least one high-temperature crystallization in at least one crystallization zone. Said
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cont ai ni ng paraxyl ene and other Ca aromatics. 25 US 6,111, 161 di scl oses 'a
process for the production of high purity paraxylene froma charge
containing C7-C9 aromatic hydrocarbons in which a first fraction is
enri ched twoagobesast 30% wei ght with paraxyl ene and thi s PCTAISID4M18S
purified by at |east one high-tenperature crystallization in at |east one

crystalli foi*éti ﬂgcﬁémfis criétallized iNQ GiystalizatiorPedhe/SRLhighl tdmperalirel Tacan@n
is crystallized In a crystallization zone at high tenperature T1 and
advant age advaptageouslyrbetween rtd 0-arsl 25°6.y Grystals in suspposiondn a motherdiquer

[ quor i n e PeREFed an i el AP pRralbd Rk HehbineriGbt e TRaetE et
partial | y seplatatibn gormd. ITmstrystaloobtdined areqatiislly melted iy ardast & zoperfor on
of crystals is rec,over%d. The crystals | gs.sus&gvny are éggar at ed and

vashedsi n partiglmeling andc.sushansioh of favstals s xebovsred.a The 3 Auspension

crystal s apg yf@%ﬁ‘&t@ﬁ aridfIWashéd 6n 'a@160a8t Gifb sapatafion el WasRihg ne and pure
optionally conpletely nelted and a liquid streamof nelted paraxylene is

col | ect ed.pansxylens: S;rgstalsdiandl washing diauee arer secaveradicBAg RHeh ghystalsy are

I . : . A
B Tonst " oseRaoo it nelfereta £ BaasiraR R S1i¥oRAS prBEGRNRIE ol °,.'0
par axyl ene whi aiS $448,005 disgloses tagprpeesd forprodycing highzpurity papaxytanst from a
tage at a.tenperature in the range, of, from about OF.to apout and,al so
3seg S0av dligh rweig beui?r‘f?lpqr ?@éylaPHg Wi@?eﬁé’mm%m&ty%ﬁ{)@%w&?% gl/‘g1 >
tenper at ur r&iﬂ&\@faherbr@ma@lycamhsﬂ hba@tr 80 wit feparanyiensd whibh aisekay singlevash
usi ng only paraxyl ene product. The present invention has, an advantage over
ot her crydemperatira efysiallization syoduction giagecat ?Hﬁmpéﬁt%%ﬂha?%l‘ﬁﬂ%e??@ﬁ%nt S
dt o [ Sal d_ : | t
roqui ros BELEILEND Gk REF and aito, udls Soadotioe Yages b fee 185 palilens |

t hose desirgbsverytrate: c Thipl singletetripiesatoye pequiuction rsjage ceystdllizer ofothie process
final product, ear I\k’/ i,n the s&paration seguence, thereby reducing the
amounti5of erapleys a1washysing.qn r@%%pfogﬁﬁ rature refrigeration. It does

not recycle cafy Basbnt Rvbhfor ha§nancad\ﬁarneé§zé &0 Gthefchjstalliaeh proceses! ur e
stage(s), but rather uses a reslurry drumto sufficiently warmthe

crystal s db reducesadiee treliigeratissy sequjresmentseempared: i designsc disslasgdwin st
the need fdyI96% dfG5 EAALO08. TATSs GRtdctilral Rbs6tof bRGeddiute ahl pcifass

engi neering practices,. efrigeration conpressor: horsepower fol
i nvent i on zeostEmvigsneorhpared 18 thosesdesigns: itrancomplishesthis by isepamtingraomaised

on the teachi NSt fie fiva1Srdddet'Say MRS oparhtidn Sedubita! El?é}gby reducing the
amount of material that requires lower temperature refrigeration. It does not recycle
cake back to the first crystallizer from the lower temperature stage(s), but rather uses
a reslurry drum to sufficiently warm the crystals so that additional para-xylene product
can be recovered without the need for more refrigeration. As calculated according to

25 standard engineering practices, the refrigeration compressor horsepower for the

invention can be as much as 13% less than that for comparable designs based on
the teachings of US 6,111,161.

Summary of the Invention
30 The present invention relates to a process for the production of paraxylene

from a paraxylene-containing feedstream comprising Cg aromatic hydrocarbons and
having a paraxylene concentration of at least about 60 weight percent, the process
comprising:
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30 The present invention relates to a process for the production of
paraxyl ene from a paraxyl ene-containing feedstream conprising C8 aronatic
hydr ocarbons and having a paraxyl ene concentration of at |east about 60

wei ght per process conprising: -3 WO 02/090301 P #@21/ 49188 a)
crystalli zi ‘35¥%?&’%’qf eedstreamin a first crystallizer at ST@ éﬁsure

par axyl ene. cry<lal & Petaaing, i BedRarth sl e WY, iotihetyre of

crystals fromthe nﬁtdmrauouquTFta*abbutssﬂ! 5 separ ation unit, washing the

par axyl ene crystals with |iquid E%arax ene, etely nelting the
par axyl ene cry®al s, reﬁ‘ﬁ\‘ﬁrlﬂﬂ 4"336? Bt ¢ "Fﬁ“?ﬂJP %aﬂﬁﬁws@lé"}ﬁ B’MBQF licor;

ranot o 119 2yl 2lopRrifid WRY e Shald W o SEBBE ' P
that 30 of the fi rsstepara}tmraumlt mshmgtylstparaxﬁenagcnybtalsf with diguid, paxaxylene,

15 f ffl I
Crystals n a mot hecorTRlEeN Tadng 136 nhrhishs, otidfHis. he colodie” e ke
Crystals to a 's”u?r e 2t e ranstor 1] g at L east. a portlon of
fi I>lt rate from é@&ﬁg&%s&f Zﬁqsi)ﬂ RoRiQn O‘J f@‘ %Fetffﬂ"f' 3" FVEE%WFM uniffe @n s

operated at a termers%bahé dr?ét&ll"zérhﬁﬁicﬁ lisoperdted B?a%@ﬁfb@?atafavréwlthéﬂhat
crystallizing the filtrate,” and recoverin | uent conpri si ng

par axyloene crystal s of nthe fiseth erystalliges Cn@%ﬂﬁ-’l@ |th@; filtratep aang yeeoueringy @nal s

o by b oot p R 0 AR IS, e

crystals in the)sl useparatingr theuysarakyléne crystals from the mother liquor in a second
soparation unit and sending the paraxylene crystals to a slurry
apparatus;

15 f) transferring at least a portion of filtrate from the second separation unit
to a third crystallizer, which is operated at a temperature lower than that
of the second crystallizer, crystallizing the filtrate, and recovering an
effluent comprising paraxylene crystals in a mother liquor;

g) separating the paraxylene crystals from the mother liquor in a third

20 separation unit and sending the paraxylene crystals to the slurry
apvparatus;

h) contacting the baraxylene crystals in the slurry apparatus with
paraixylene-containing liquid to form a slurry mixture having a
temperature higher than that of the lowest temperature crystallizer;

25 i) separating the slurry mixture in a fourth separation unit to produce a
fitrate and a crystalline paraxylene product, washing the paraxylene
crystals with liquid paraxylene, completely melting the paraxylene
crystals, and collecting the IIQUId paraxylene product _

j)' recycling at least a portion of filtrate from the fourth separation umt to

30 the second crystallizer; and

k) recycling at least another portion of filtrate selected from the group
consisting of filtrate from the first separation unit, filtrate from the fourth
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par axyl ene-containing liquid to forma slurry m xture having a tenperature
hi gher than that of the | owest tenperature crystallizer; separating the
slurry mxture in a fourth separation unit to produce a filtrate and a
crystal | i ngyg@iodedsl ene product, washing the paraxyl ene cpgstushisousst h

| i qui d paraxyl ene, conpletely nmelting the paraxylene crystals, and

col lecting the |iquighgtafie UnfNand iRk fron Efe fitst RBdAbulth aseparationy Lhithtdf .
filtrate fromthe fourth separation unit'te the second crystallizer; and

recycling at |east H®o%HBY appatatdh of filtrate sel ected fromthe group
consisting of filtrate fromthe first separation unit, filtrate fromthe
fourth -4 WO 02/ 090301 PCT/ US01/ 49188 separation unit, and filtrate from
the first and fRyeferdblyeaharcrystalinerparaxylene prasust drony stagp {8)ais .combrined avitibl v,

trvstabr | 06 onrdlierdrainR e fdh Bt A prdieg RefiRgD THiE oth W afebli e
sui tably a@gﬁ@fﬁn R Bfsénding tHé m:ameylme Pﬁdmw R ek figh drani. he sane

melt drum Tpér;esent I nvention also relates to a process for the
production of Ther presenhcinveatiany 3se Jmelates doc anPipeassy fordhe ¢ pegyction of

conprisin ' h Qﬁ!ﬂé ' ar&%@g C | on
of m;t I ea&a%mgd'ﬁeiag%r 0 'B%Pégﬁ?ﬁ] S{]ﬁfgbg?t(g%%@s co ril rcgp g&‘l@? C)
15 20d) 25%wyrdcarii) and \aving azpagxyland dopcentrationof at deastr aboutr §@ tweightzer

at a tenperature of fraom OF to about 55F; recovering an effl uent
conpr i'9i nd’eﬁ%qrﬁxﬁbPﬁgceé%f@%%ti? a nother liquor, separating the

paraxyl ene crysjal sciystaliziny saik fewdstroamoin a ffirst Erystllizes et temparaturiet of
washi ng the paraxyl ene cryst alos vviégg | i qgi d paraxylene, conpletely nelting
the paraxyl ene crysiramsabaitd 026 te abeutRpF; qui d

b) recovering an effluent comprising paraxylene crystals in a mother liquor;
c) separating the paraxylene crystals from the mother liquor in a first
15 separation unit, washing the paraxylene crystals with liquid paraxylene,
completely melting the paraxylene crystals, and collecting liquid
paraxylene product;

d) transferring at ieast a portion of filtrate from the first separation unit to a
second crystallizer which is operated at a temperature of from about

20 -10°F to about 35°F, crystallizing the filtrate, and recovering an effluent
comprising paraxylene crystals in a mother liquor;

e) saparating the paraxylene crystals from the mother liquor in a second
separation unit and sending the paraxylene crystals to a slurry
apparatus;

" 25 ‘f) transferring at least a portion of filtrate from the second separation unit
to a third Crystallizer, which is operated at a temperature of from about
-35°F to about 5°F, crystallizing the filtrate, and recovering an effluent
- comprising pa[axylen_e crystals in a mother liquor;
q) éeparating the paraxylene crystals from the mother liquor in a third
30 separation unit and sending the paraxylene crystals to the slurry
apparatus;



par axyl ene product; transferring at |least a portion of filtrate fromthe
first separation unit to a second crystallizer which is operated at a
tenperature of from about -10F to about 35F, crystallizing the filtrate,
and recover,j n.effluent conprising paraxylene crystals in a nother
li quor ; seﬁgﬁgf’&}%mt he paraxyl ene crystals fromthe not he®G{IU#188, 3

d ' Lt ' t h | s t | ur
apparat us. | tr altht or FPhtpoiY RELTRIRuaRe DRABIR T 0 L SRy, AbRafasts ot
separation unit topardxglehe-cortaining iliggid thifefmi & oflempt Afitafe shaving a

tenperature of fromabout -35F to about 5F, crystallizing the filtrate,
and recovering an efgmpeiature o fiom abayt 1FdQpbeutd5°Fystals in a not her

| i quor, separatyi ng r r L b2
third separat F)on u%}%‘?‘argﬁﬁoﬁ ;ﬂ)e{éngll na _Pﬁgthgéarﬁqa%y@ghg]{erp %%t@f\&l{ﬂ%%’ﬁ)&oc&t{l&r ?y
appar asus; -5 WO O2filvatsandPaTerysallinepaaxyipne produdt; wgshing thar parpkylene
a Turry mxture: habWRETE VAL MR potaBBhe. S aistl rhe g threupfe )
separating the sl ur enystuls; tamdewithidrawing thbhigaidiprirakyléns product,0 produce a 5
filtrate and a,crystalline {)gréxyl ene Ig{rozg ct, washi n?@t he paraxyl ene
crystals with l)! qui EP%Q'F&(? t ad?ﬁﬂi? |'§r%rfrpm1g1q %$%§F¢m9mt to
crystals, and wit hd@}’!d&gnallﬂétélﬂi%@aﬁar axyl ene product; j) recycling at
I1trate

| east a portion of r omthe fourth separation unit to the second
crystadlizer; knd 1mcyglingeatl doasigannther pottionnot filkrate setected dfont ithe rgroap

ottt trate frorpdietCR Rl doRng gist shbgratip i field EomR Foh °"
first and fourth segspaadtiamunit arsd filtratd fensther finst and 36wthseparitiord UARS 6

I nvention additionally relates to a process for the production of 15
par axyl ene from a pRESWYNEARPYUBIHSi ni ng f eedst ream conprising C8 aromatic

hydrocarbons afdg [h¥édil iAvertioh a4 diNSnAR fehitbs iaoardlataséffoﬂ %s%{ogggnﬁsn Bp

wei ght percent, the process conprising. a) crystallizing sai stream

in a 19 r spaigxyleng| [fioper aapagiyieneceentaining ffeedstream comprising Cg aromatic
hydrocarbons and having a paraxylene concentration of at least about 60 weight
percent, the process éomprising:
a) crystallizing said feedstream in a first crystallizer at a temperature of
from about 30°F to about 55°F;

20 b) recovering an effluent comprising paraxylene crystals in a mother liquor;

c). separating the paraxylene crystals from the mother liquor in a first
separation unit, washing the paraxylene crystals with liquid paraxylene,
completely melting the paraxylene crystals, and collecting liquid
paraxylene product;

25 d) transferring at least a portion of filtrate from the first separation unit to a
second crystallizer which is operated at a temperature of from about
15°F to about 25°F, crystallizing the filtrate, and recovering an effluent
comprising paraxylene crystals in a mother liquor; - ‘

e) separating the paraxylene crystals from the mother liquor in a éecond

30 separation unit and sending the paraxylene crystals to a slurty
apparatus;

fj transferring at least a portion of filtrate from the second separation unit

to a third crystallizer which is operated at a temperature of from about
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from about 30F to about 55F; 20 b) recovering an effluent conprising
paraxyl ene crystals in a nother liquor; C). separating the paraxyl ene
crystals fromthe nother liquor in a first separation unit, washing the
par axyl eneyoloyedoddss Wi th |iquid paraxyl ene, conpletely rramisety4218e

par axyl ene crystals, and collecting liquid paraxylene product; 25 d)

transferring at | eaypermtdabbluP:5°Bf ciystallizitigethbrfiratb)and iresévetingadrabifl@dntini t
to a second crystallizer which is oOperated at a tenperature of from about

15F to about 25F, coyapriging paseyylene crystals in @ mather lid®6veri ng an ef f I uent

conpri sing paraxyle ' t | ) Nl t ;
par axyl ene cr y@t al s%%ra gﬁﬁg{%@? E%’&'%qgﬁrgtalhdnwgmsg%%rﬁémgg '@‘éBQ?’étaP?H'dum t
and sendi ng t he parseparation wnijtsaatissendirg sthear paraxplpper elystals ftp thearshdrey ri ng

at least a portion of filtrate fromthe second separation unit -to a third
crystd |izer which FRPA¥YUPated at a tenperature of from about -6 WO

02/ 090301 PCT/HySO1/ ipidtling1Afie t pariigiehe- Zrystals i athbi ity t Aspdratusr ajith and
recovering an effluent conprising paraxylene crystals In a nother |iquor;
g) separating the Reraxjersreoptainiag tquid ot  femnd nalury; qolsture n having; &

separation unit an | &t to the slurry s
apparatus; h) cont g@ﬁ%%gétpﬂeebgg?@% e%é crfga ggp?'t he slurry apparatus
wi th paraxyl ghe- casgparatinggthe sluirg mixturerim aafalinihy sgparationnumitntavprogues a
tenperature of fromabout 30F to out 50F; 1) _s rati the slurr
e 1 a four - TERBa80d 1% ANBIAIING paspisneLpBatd eshihd, die Baifoiiens
crystal l'ine paraxylgpsalR’ W liquide pardigiends dumptihe Reltifgy terlparaityldhe
l'iquid paraxyl ene, conpletely nelting the paraxy(ene crystals, an

wi t hdrawi ng t he | i qystalsaaast withdeawing $heliquid pasexylepeipieduat; | east a portion
of filtrate fromt f t ' i [l 1 ,
and 15 k) recx’gl I ng a¥8'ﬂéags}t|§§ﬁg% %tgbwp?)’om"gﬁfegf{or\bpﬁ? ?gﬁgﬂ%eeﬁ) ét’a?fg@ ngfnqt he
group consisting ahefsetomdiceystallmertare first separation unit, filtrate from
the fourth separation. unit

separ®t i on uni%s tdecyq{uggsﬁau%figb:gﬁeg? L .ic];rﬁ %Tfﬁtrl]a e]c isélgéte%nﬂo;nOMet Broup
consisting of filtrate from the first separation unit, filtrate from the fourth
separation unit, and filtrate from the first and fourth separation units to
the slurry apparatus.
The present invention also relates to a process for the production of
20 paraxylene from a paraxylene-containing feedstream comprising Cs aromatic
hydrocarbons and having a paraxylene concentration of at least about 55 weight

i

percent, the process comprising:
a) crystallizing said feedstream in a first crystallizer at a temperature of

from about 10°F to about 55°F; i
25 b) recovering an effluent comprising paraxylene crystals in a mother liquor;
c) separating the paraxylene crystals from the mother liquor in a first
separation unit, washing the paraxylene crystals with liquid paraxylene,
completely melting the paraxylene crystals, and collecting the liquid
paraxylene product; o |
30 d) transferring at least a portion of filtrate from the first separation unit to a
second crystallizer which is operated at a temperature lower than that
of the first crystallizer, crystallizing the filtrate, and recovering an
effluent comprising paraxylene crystals in a mother liquor;

-7-



The present invention also relates to a process for the production of 20
paraxyl ene from a paraxyl ene-contai ning feedstream conprising C8 aromati-c
hydr ocar bons and havi ng a paraxyl ene concentration of at |east about 55

wei ght er. e process conprising: a) crystallizing_said feedstream
ina first @69@?93% q| zer at a tenperature of from about i P6FWBV/EMB s5F,

25 b) recovering an effl ent, co LN | eng c .a not her
liquor; c) sepdrati¥§at '8969%8@'?’8?4%"%#’6@ ai?i’ ﬁ‘ﬂ F@'%’f%‘é’r i @g3RpoNdn o
first separation umg Faraﬁ@ﬁhunﬂ hha Bendiny! thee parasgieies oWyétals 'télubdslurry
par axyl ene, conplete y mel ting the paraxylene crystals, and collecting the

liquid paraxyl ene @PBBIAYS: 30 d) transferring at |east a portion of

e ers oM ige | tiahkretRfaeidasha tiriod Of MraRORAdng 'S83bAk sbpiaigh urft S

oper at ed at at rrperature wer t rst cryst
crystablizing the fitoarthirécrystallizescwhichiisgperatedstia tmnperahnpdommgan that

bCTi US01/ 40185 sepacianfFeEnad srveidlidlr, snisliung 1R Tifdter brebavertia,dhr | n
a second separ atlorefﬂuuntcandnsmgqhawwm grpstalsyih @anfothiey fig@drs to a slurry

apparatus; trangferrin ast a ortlon of filtrate fromthe second
separation unit9 tosﬁpgrﬁ?PQ tgF’yEﬁ"&?‘Y PE%rcWﬂﬁ'ﬁc{ﬁomst motherligyorain a third

emperature | ower t apahigh ufif drt SSHRRACHRS ke ory B IO the 7Lyt e

filtrate, and recovering an effluent c rising paraxylene crystals in a
nmot herl0l i quor; sepaﬁapaﬁﬁ@&,he par axyI ene crystals fromthe nother liquor in

Cponr s “on . cHERIAL YRS HARRIANE RGBT e LYEH, SebRidl B
paraxylene-containing liquid to form a slurry mixture having a
temperature higher than that of the lowest temperature crystallizer;

)] separating the slurry mixture in a fourth separation unit to produce a
15 filtrate and a crystalline paraxylene product, washing the paraxylene
crystals with liquid paraxylene, completely melting the paraxylene
crystals, and collecting the liquid paraxylene product;
)i recycling at least a portion of filtrate from the fourth separation unit to
the first crystallizer; and
20 k) recycling at least another portion of filtrate selected from the group
' ; consisting of filtrate from the first separation uﬁit, filtrate from the fourth
| separation unit, and filtrate from the first and fourth separation units to
the slurry apparatus.
The present invention additionally relates to a process for the production of
25 paraxylene from a paraxylene-containing feedstream comprising Cs aromatic
hydrocarbons and having a paraxylene concentration of at least about 55 weight
percent, the process comprising: | |
a) crystallizing said feedstream in a first crystallizer at a temperature of
from about 10°F to about 55°F: |
30 b) recovering an effluent comprising paraxylene crystals in a mother liquor;
c) separating the paraxylene crystals from the mother liquor in a first
separation unit, washing the paraxylene crystals with liquid paraxylene,



par axyl ene-containing liquid to forma slurry m xture having a tenperature
hi gher than that of the | owest tenperature crystallizer; separating the
slurry mxture in a fourth separation unit to produce a 15 filtrate and a
crystal | i ngopgosmsstl ene product, washi ng the paraxyl ene @oIsUsoiaosst h

| i quid paraxyl ene, conpletely nelting the paraxylene crystals, and

col l ecting the |iquothplatehX ymeltingptieel uparaxyleneeenstalsg and |colisdting diguld on
of filtrate fromthe fourth separation unit to the first crystalliszer; and
20 k) recycling at RaE@lendBrAAUCtiportion of filtrate selected fromthe

group consi stgng Qfariéfér}ahgta«i %&dag}ﬁd?ﬁoﬁ bfﬁlirafeeﬁérhal?é%Pst‘é@h%va}gibh'%ﬁbeafrom

the fourth separation uni .It_ratefromthe Irst a our
separation units tsecohd csysiallizerayhich istaperatedater temperatura effrora mbout

additionally relate a_proc f 1) od | O f nar ne, from
a par &yl ene- cont ariP{fg‘q Qgﬂg't @m@&%‘ﬁ%ﬁ& @'%Ea Mtrﬁﬁéﬁeﬁ@gﬁiéﬁlﬁﬁg and
having a paraxyl engopgshiy ?ﬂidx?l@n@ﬁ:n@tal‘s@ﬁéfrn@theﬂﬁqtﬁﬁ; wei ght percent, the
process conprising: a) crystallizing said feedstreamIp a first

crystallizer ®) a tseppeatiiauthe paraxylppecaystale fram the %Ba't ligior-in #Hsegond
recovering an effl kSl p e C [ tthern gl r;

Cc) separating the L&%ng}med@r %ﬁa?‘gﬁ?ygmﬂﬁleﬁ%@t gﬁell ﬁtgﬁjitﬁ gfsihﬁts?
separation unit, weppamndfushe paraxyl ene crystals with |liquid paraxylene, -8

VO D24 09030L, T USSR o8 50 5 oo e Y Y R BpBIRAR U,
filtrate fromthe ftlsthirdeppstalizewhithtis bperated atatsmpsatirelof froat abdutch i s
operated at a tenperature of from about = -10F to about 35F, crystallizing

the filtrate, and rdg¥vée iabgubﬁ°%f¢W§I@WZingdbﬁﬁW@Bn9"%&?‘?&9&!’56&@%?@9?8‘ s in
R L e il Sy DU
a slurry appag)at usepatating thepafaxyldnagcrystalsdeim dheanothen ligéior in tar thied f r om
e SRSOnd, o2t et iRk bRl 4P phirilme Gha o B Blf ™ °
and recovering an eigpavstos;

h) contacting the paraxylene crystals in the slurry apparatus with
paraxylene-containing liquid to form a slurry mixture having a
temperature of from about 10°F to about 55°F;

20 i) separating the slurry mixture in a fourth separation unit to produce a
fitrate and a crystalline paraxylene product, washing the paraxylene
crystals with “liquid paraxylene, completely melting the paraxylene
crystals, and withdrawing the liquid paraxylene product;

i) recycling at least a portion of filtrate from the fourth separation unit to

25 the first crystallizer; and

k) recycling at least another -portion of filtrate selected from the group
consisting of filtrate from the first separation unit, filtrate from the fourth
separation unit, and filtrate from the first and fourth separation units to
the slurry apparatus. | o

30 The present invention additionally relates to a process for the production of

paraxylene from a paraxylene-containing feedstream comprising Cs aromatic
hydrocarbons and having a paraxylene concentration of at least about 55 weight
percent, the process comprising:
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conprising paraxylene crystals in a nother |iquor; g) separating the
paraxyl ene crystals fromthe nother liquor in a third 15 separation unit
and sendi ng the paraxylene crystals to the slurry apparatus; h) contacting
t he paraxylene crystals in the slurry apparatus with paraxyl ene-containing
liquid to MMV, rry nixture having a tenperature of PF%%S%‘{?E&" 10F to

about 55F; 20 i) separatjng the slurry mxture in a fourth separation unit
to produce a f#t reﬁ%Stéha'"S $3ig Seadstiaam dn aafitpt erystalizaruat a tomperatyra né
par axyl ene crystal Sfrcm'agg»oui ?ﬁ?%%ﬁﬁ#lﬁne’ conpletely nelting the

paraxyl ene crystals, and w raw ng the'liquid paraxyl ene product; j)
recycling at |ebdst aepovaringaroéffiueht comprisingparaixglohe crystalsdpamothenliquorf to

25 the first crystallizer:; and k) recyclin t | east another portion of

filtrate sel ect¥d frsc?ﬁlaf%g‘ggﬂlﬁuﬁ)ar@g esPW%&‘?%ff'W| Pa’?‘é’ihqfowuc%e'"f?rfgﬁt

separatg on unit, fildepatation e, tweshimuiepars t%biy‘élfhlslﬂhth,qu%ihdpéﬂak?lbg%,e_rh
e’s e

fromthe first and fourth separation units to urry apparat us.

present invention ad@MR'SRY |feltipgathe paaxylpre cerstalsr ande colesting: iliguichf

paraxylene froma p M},w-m&@i ni ng feedstream conprising C38 aronmatic
hydr ocar bons and ha?i' ng "a a?axyl éne concentration of at |east about 55

wei ght per centd) t hdrapstardng at tegst apontipn ofdiltvade o U fidst BEFANEE0A UARI6S a)
. crystallizing sai str i st crystallizer at at erat ure of
from about 20F to a%gzd&ﬁg(ﬁtﬁ,'s(?gg&?'le]%’ﬁ@ér'Fr@eé#afﬁl%éﬂmpSWBﬁ Qﬁeﬁgm about
par axylgene crystal s 5°R ta amdlrerseF| anetallizig t5ri7‘eeﬁl%t3é | 4HYl FtRVBARG AN SMBent

crystals fromthe nother liquor in a first. 5 10d) 15e) f) 20g)° 25h) 1) 30j)
comprising paraxylene crystals in a mother liquor;

e) separating the paraxylene crystals from the mother liquor in a second
separation unit and sending the paraxylene crystals to a slurry
apparatus;

15 f) transferring at least a portion of filtrate from the second separation unit
to a third crystallizer, which is operated at a temperature of from about
-10°F to about -5°F, crystallizing the filtrate, and recovering an effluent
comprising paraxylene crystals in a mother liquor;

s)) separating the paraxylene crystals from the mother liquor in a third

20 ~ separation unit and sending the paraxylene crystals to the slurry
apparatus; ' '

h) contacting the paraxylene crystals in the slurry apparatus with
paraxylene-containing liquid to form a slurry mixture having a

~ temperature of from about 30°F to about 50°F;

25 i) separating the slurry mixture in a fourth separation unit to produce a
filtrate and a crystalline paraxylene product, washing the paraxylene
crystals with liquid paraxylene, completely melting the paraxylene
crystals, and withdrawing the liquid paraxylene product;

'j) recycling at least a po;'tion of filtrate from the fourth separation unit to

30 the first crystallizer; and

k) recycling at least another portion of filtrate selected from the group
consisting of filtrate from the first separation unit, filtrate from the fourth

-10-



k) consisting of filtrate fromthe first separation unit, filtrate fromthe
fourth separation unit, washing the paraxylene crystals with |iquid
par axyl ene, conpletely nelting the paraxylene crystals, and collecting

liquid paggeybss@ pProduct; transferring at |east a portimredoifisissrate
fromthe first separation unlt to a second crystallizer which is operated

at a tenperature ofsdgapaticioanit, ariffiltrateafront thdfirst and $ourth separgtiomanits to
filtrate, and recoveri ng an eff| uent conpri sing paraxylene crystals in a

mot her |i quor; sepathﬁtﬁ“f@l@mrﬁﬁ'lsaxyl ene crystals from the nmother liquor in

2 second  sepanihg Sotkl oA (3AHHoRCId EryRRIBHPRRIGH BIHs bR dbol i 1Y

apparatus tra east pOFtIO Oﬁ]t secon
separ at i csteprfc)is ctomwamehtly cdombinedawith ther cryalalltﬂe pafam@mpmﬂwt produced in

and r Goovitep ) iaf dnet it orShat Sufge pithg, Bk Al rEpBéd 16" G, oitih ©
third SMPP%'E%ﬁ??'ﬁP?ﬁ“SPﬁ e Sar axy)ene. cryet al s (o7t pe sl ur
appar at s corh R of Hﬁeﬁsﬁmrﬁmiqewﬁeer lehA RioRUG B Pipierably uea 67« 1
paraxyl e Qfﬂ%%‘bﬂ{&?&ln‘\é g(gkf_ﬁef&étmn@dslh%tége%)xw fi).nAHeeatid of RERFEEL ur e

of froma o0 about © separatin slurry mxture in fourth
separ at i asrystallinet paraxytenee isa suftably rabQ!Jtaﬁd‘ 01 dpygballltl O 1 phy abl?llbhemOl'G

d h I I
Copl G eI BeTRRPIAPE S 8160 0 3oLF b doilh. 2 Prifdrabip 3oAtY Hifermaoiene
par axyl enfer e Washing efcthel purmedtcrystalﬁme papaxyleranisthe fpuhflequurﬂrpvarraxylme
fourth separation unlqt'pto the fir stallizer, and recycling at |east

;
anot her pRegUetPraduee Vé'?%P@é’Péﬁf’gﬂ“? ANYGR: group - 10 WO 02/ 090301
PCT/ US01/ 49 188Tﬁ*§§%?@tm&ihrﬁ%ﬁne@89 nlikihl 'tRé ?a?d@léﬁd@yéthfs%btéﬁ@dffﬂﬁﬁ e

separatlon units to “the sl urry ap aratus n the rocess of the |nvent|0n
t he crystsedonde apdr thisd @n@tﬂhwgas wuﬂmcmréaylane-cgn ing ) liquid JBAY eaise rive y

combined wek fod B8 a8'a/ Fdiiry HixtBR Sik¥é B pRFBEHEHe AYQISRM hdve come out of

the second and third crystallizers in a slurry with mother liquor prior to separation and

are being contacted with paraxylene-containing liquid in a slurry vessel or slurry
apparatus to form another slurry. It is preferable to stir or mix the slurry mixture with,
for example, a suitable mechanical agitator apparatus. The slurry mixture is
20 maintained in the slurry apparatus (which may also be referred to as a slurry vessel
or reslurry drum) for a time sufficient to .inérease the purity of the crystalline
paraxylene contained therein to the desired purity. For the preferred continuous
process of this invention, the residence time for the slurry in the slurry vessel is
typically about 0.2 to about 2 hours, more preferably about 0.5 to about 1 hour. -
25 Paraxylene produced in the process of the invention has a purity of about 9.5
wt % paraxylene or greater, preferably about 99.7 wt% paraxylene or greater; and
most preferably about 99.8 wt% paraxylene or greater.

Brief Descrigtion of the Drawings
30 FIG. 1 shows a schematic of an embodiment of the present invention in which

three crystallization steps and one reslurry step are used and in which at least a
" portion of the reject filtrate from the separation of the effluent from the reslurry drum
is recycled to the second crystallization step. High purity paraxylene product is
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5 step (i) inanmelt drumor other suitable nelting neans and nelted to
give a high purity liquid paraxylene product. A portion of the high purity
| i qui d paraxyl ene product is preferably used to wash the crystalline

par axyl ene obtained in steps (c) and (i). The ratio of wash to crystalline

par axyl ene WQO0¥#03Up| y about 0.10:1 to about 0.5:1 by wei QHT/USHH#USS o

preferably about 0.2:1 t bout, . 35: 1 | ght, A preferable source of
par axyl ené’b(??'a?‘Ti ¢fFRm hﬁhsg WStFﬁEa%nr ?&l’e\\é\(ﬁb&gspﬁpgiﬂ&?ﬁ?‘gﬁll"@?ﬁ@“ﬂg @he
purified lrhensgilRationy! ene product produced by the process of this

invention. The slurry mxture fornmed by m xing the paraxylene crystals
obt ai ned from ik -ZS%W saaematic af an pmhadiment ¢fdhe present invention in which

1 BB o S P e iy W SEEAGH SOnBreMug i o,

m xture sinc e 'par axyl ene
third erysesluityzdrom isncambinedr withvthé fesat feingltoaherfirstr ¢crystalliaatiorpstept sativerand

are being.contacted w t araxyl ene-containing liquid in a slurry vessel or
slurry aﬁﬁ%(_? é?'ﬂg *Hﬁ%p}ﬁpﬁqﬁﬂ'ﬁeﬁn@ﬁ@?ﬁ‘ n ﬁq_?p'i s preferable to stir or mx
the slurry m xiFGe3vdHows afpi’éc@&ﬁgmdﬁeh thesgiysailine pRaashe Prmdd ihah8 First

apparatus. The slurry mxture is 20 maintained in the slurry af)_par_atus
(whi ch magrytaltization: 8tepr dees met 49 1o paraxylene dyeduct followingl erystalligation andr a

tinme suffigj : 1O 4 BICT, DL ﬂ%a . [ gﬁw"ﬂéﬁé"'
cont ai ned st%hglﬁyg?h lf“é{ ﬁﬁ@?é@ﬁ”lgﬂﬁ% ;6 olprt;%{gr%’rwe@l'eér regescgnti nudﬁgﬂe
proceds ofsettmd andvthitd orystallizationlseperationt steps famd tHea slibjectedito & lreskimyrry

vessel is tt pically about 0.2 to about 2 hours, nore preferably about 0.5
to about £'%ur. 25 Par axyl ene produced in the process of the invention has

a purity of about 99.5 \@eﬁér@bﬁb!{mre%rr%gﬁﬂjﬁdimm%er ably about 99.7
wt % par axyl ene_or greater; and nost preferably about .8 W % par axyl ene
or greater. BrilBp Isesent inveplionrelates toyanenergyRfficiens process iy receveriighai ¢
of an enb@eh anpf S ' [ ' Wadg) d | zat Lon
ot eps and i B paraRBRE SBidACE M| & Robiuink corhfiShy Bafalyibne A" Bt

t he rdpeciconcentration greatet Hthanethat found iof equilibrddm| maduresr ofnGsharomatics.r y

drum is . ' | - LHi it

par axyl onETETTE S J600RGRA %) BB o BRHBH 5B GhiHhrii refervions,
first cryghelfeedstréoamn magaisd tdomprisethergCs UbjGicarmindtie campodridsy indluding
recrystallizati Fn. Fl g—l 2 shows ,a.schemat i CH.Bf an_enhodi nent 9‘}‘[ t he $Rr$esent
i nvent i on OFtROANIR0E. mAtapYlede, ang syksnzgne, TheRIpeRss IF PRAPPALR WO GRIERRIS
separ at i owhdh foetrirforowas dn advdntege 6wsFothénkridnipiotessudli THfiret EbnddiR
feed %om%totheflr_st crystallization step rather . .

- 20 enters on the first stage of crystallization and separation. By the appropriate choice
of process conditions and equipment, the first stage is capable of producing high
purity product that does not require further processing. This improves efficiency and
cost effectiveness compared to other crystallization processes which recycle and
recrystallize the paraxylene before obtaining the final product. The second concept

25 centers on the use of reslurry technology to warm all of the crystaliine paraxytene
cake that is too cold to conveniently yield high purity paraxylene product directly but,
most importantly, requires no refrigeration and, therefore, reduces energy
requirements and cost. A reslurry drum is used to warm the paraxylene crystals that
are obtained from low temperature crystallizers that are too cold to make paraxylene

30 product directly or conveniently. If the paraxylene crystals are too cold, the
paraxylene wash used to displace the impure mother liquor in the cake will freeze

and not penstrate the cake.
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than being sent to the second crystallization step. FIG 3 shows a process
I n which the crystalline paraxylene forned in the first «crystallization
step does not go to paraxyl ene product follow ng crystallization and

separ at i onwlpwr/o9soxonbi ned with the crystalline paraxyl enPCHHSE&9188r ned i n
the 1o second and third crystallization/separation steps and then subjected
to a reslurry Thbepgrystatizationt ippoceds tdietrl% epresertd ibvertidnmesan( He Tllmdprilesent

pur Ly pasRRpRAEN WAL PROCLS tat R  SRRBGRBIAISNA 107 ApPaHG0 MR 15
concent rabb%’ée? é@g’%bfgal‘diﬁfénbh fEF&Hh?’ g\'éht@tqﬂ'iah' aBAUBOTWIY pafa n@8g\6)re

aromati cs dstreamw || conprise at |east a

wei ght pepuafatabhaatiopstabout TihwtYocearaxylensy meke Mablynﬁiﬂpgét %h%r'/ S5awt%0 9
ar omat C CcO r t ene.
The pr ce?g%%gsmrgﬁﬁ'#\f/\%gglgn%e%? S é%llﬂcn@ M%e 'é%"%ﬁgv e n adé ?%ge
0¥er ot Pelleldsn@:mupsscm% paraxi]:eaet imare prefecatyly af (oast M 90rwi% paraxylanest age
of crystallization rati.o o ria choi,ce rocess
Cond! 1+ onand o8t AralahD, B ichst Aliqu’as 4o BRISRENS! To BISNGG, a igh! SV
purity pr g %gléﬂazéroaeas IRYne &fBbAIndnt of Bﬁmpéﬁtfd?ﬁ thé Seedeiéam ICERCONESN
efficienc t effectiveness corrpare to ot her crystallization

pr ocesses atugiashabeut\55 wi%a paraxyleneyst al | i ze t he paraxyl ene before obtaining
the fipal prod aﬂﬁlﬁ'{

t echnd ogy to %&wflﬁ?\% '%?8%%] cry%eﬁ}f)ﬁgs%e&qgé g("% gﬁ%hgg tﬂb 5‘Béllttu:{:)dcycol d
t o convenwadtt paraxy Iehd drlg;batun;pltejemhtyaabdmw Zmrd%mara:kylee\etdnygreater moos t

i mport ant | ul s 0, I tlon an t herefore, reduces energy

r equi rerreﬁ%/%f !?2’3’ 9@@@@ gEF%d to warmthe paraxyl ene
crystals that agr Gmbbﬂihhélﬁdof rtmmm@seﬁtemnmmw .mjstmtt@dlmzaas 1haIn ahe too
cold to nake paraxyl ene 30 product directly or conveniently.

par axy| enéollomjrg adiscussionsso Whend, referind pig athgl erawingsh H!s%ds"f%"ﬁll §HF!?@é t he
r t e ef e.
D G T e b0ty ! ARk vt ihect Ao ok Bhfeidibarke.
cont ai h?ﬂ”?"yf‘:‘mmﬁ e pasmthé“r’%g:nm1 B Ayt e mmratrlﬁf){ v
gr eat er t%ﬁﬁ’ tallizsil Ogdvmr%‘blér%%ﬂatg{? a %p%rahgégpﬁcﬁ}? i{Yﬁ?ﬂE’sﬁ[ %ﬁ?ngoy
W % par aXWnﬁBﬁ} cgémluﬂﬁ%fn%tab&yler@t ah@aSihcRRHe. 7 Prf&fablyD G RIBE A linBDT ©

preferabl y at % par axyl ene, nore preferably at | east
about 85 \steearar Bx il aemprise catpleast elpit, 69t WPéaBQfa?MQU? oStigany ﬂamiWyP@ne

20 obtained from any appropriate source which can produce a feed containing about 60
wt% paraxylene. -For example, it could come from an adsorption process such as a
HYSORB™ unit made by UOP; it could come from a pressure swing adsoiption
(PSA) unit; it could come from a reaction process such as a toluene
disproportionation (TDP) unit; or it could come from another crystallization process

25 such as a low temperature crystallization stage. Various feeds having the same or
different paraxylene compositions can also be combined to provide the feed for the
process of the present invention. It is desirable that the composition of stream 1 be
at least about 60 weight parcent paraxylene, preferably greater than about 60 wt%
paraxylene, mére preferably at least about 70 wt% paraxylene, more preferably at

. 30 least about 75 wt% paraxylene, more preferably at least about 80 wt% paraxylene,
more preferably at least about 85 wt% paraxylene, more preferably at least about 90
wi% paraxylene, more preferably greater than about 90 Wt% paraxylene, still more
preferably at least about 95 wt% paraxylene.
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and nost preferably at |east about 95 wt % paraxyl ene, to produce a high
purity paraxylene product. In one enbodi ment of the invention, the
feedsteam can contain at |east about 55 wt % paraxyl ene. 10 Paraxyl ene

produced i cess of the invention has a purity of .5 W%
par axyl enealgroq@?(g‘éf preferably about 99.7 wt % par axyl eﬁgﬂg]%m%?bsﬁter

S?éienfrfﬂiéﬁtma?@%# tfoath ShmBHIAY o 6ast bRl 8D ios el aRAB e Rl 1)
when ref ggrfetoid dinbhe tol makighdemperatus cgetaliizent1oo wlihsh qs> at %S!I%ﬁﬂfiﬁatwe blne
nunber of the line in which the streamis transaort

par axy| entbntQiFniongbelde55Fs Rrefetably fior agaut 3aF to ﬁbo'é*t 55°5a9[°d§ﬁl§\9hafgh

t t I o I

sur i o ergpefitiiide 2 fefoaht 2) Hoficiisiig, b IGRY of PeldyfbrbCERER K mother o
or t ho-sxy| lrpuer \Fhle?elsabd)weybtievléelﬂ'rb @ntd lanquJJd -sofitl r sepavdtiormiuhit 300 Wicts és at
appr opr | ARS8 €44 TSI SYMRIRTE low ¢S Bl IR Do o Yo s peraglengiinghe

par axyl e'ﬁystﬁ%e%tét@' Rio #e‘fn tich EOABeddPtD ARIMEMANR bistalif@ tRgedtinl, s 2
HYSORBTM uni t nade UCP; could cone froma pressure swing adsor tlon

(PSA) unithe con@tmmsj o&@tfeamr% mﬂhvala!adﬂneadmrmmc@uposw of stseanrib
di t I §
cryotal ! 19 oBROARCTET JWAich: afam 1 dnfaife (oo Bo2NR%e Harmpian dnf@% age.

Var i oigs ftemrétave of thé ®ffhem smearrd (étfeanem indinexa hrayebe abpats409R NN ¢fn
al so be conbined to, provide th the process of the present

i nvent i orPresent; igve '}’éBPé’Wﬁﬂﬁ zqrﬁearétﬂfﬁt%ﬂ?'ycﬁ” eperatedaat ahout atmaspherigs ¢
| %
about 60 r{WééQj}‘b RéWe tﬁﬁt‘h&’% Qﬁnt th& E@ﬁl@@b)’ﬁ%s%af'éafs hgﬁﬁalﬁ%r isi t?éy) tHé %

par axyl e nore preferably at east a nore pre at 30
| east abanystallizer to pravert thenentnnol air i thecevanit of at leklea Therdfore, irs Openation,

oot of bl e VRlizBt SRy od shaheived ol SBARLELES ayBasrs o

about1590 prb&sure! aXhiscisdess cobtly thaneo mﬁrﬁ lunldby prdssuenwhickoraguird thicker
paraxyl ene. -13 WO 02/ 8%1301 PCT/ 1/ 49188 eé C8 aromatic stream conprising

S
at | east WS ANG:EITORgRN Jianges tahandle the increasediressifieyi 2 1ine 1 to a high

tenperature crifd ahystafier HUD Wivhlth theaCs %rérﬂ&ﬁ@%ﬁbﬂhﬂ Q4 fe&@ﬁHtcomﬁ'léé)
about 55F, preferably from about 30F to about 55F producing an effluent In

line 2 ( Marietim nymberandi iyges of| alystallization dexiges Ha WW§a$QqU§ﬁle$r(ﬁ9r1!§r 5
e 2ol & B8R0t id R For Bl & gL SR efce i o™
cr ystznl | iusedpar muftipleainits may be used. |f multiple units are used, the crystallization
vessels can be arranged in parallel, ‘in serles, or in other more complex
conﬁguratidns. There are various types of crystallizatiorf devices available, such as
draft tube crystallizers and scraped wall crystallizers. The type of crystallizer used is
not critical. The refrigeration can be supplied indirectly wherein the refrigeration does
25 not mix with the process material. Typical examples include jackets surrounding the
crystallizaﬁon vessel or shell and tube heat exchanges external to the cwstallizétion
vessel. Propylene is a preferred refrigerant. Altematively, the refrigeration'can be
supplied directly wherein the reftigeration, by design, is mixed wuth the process
material. Typical examples include the injection of cold carbon dioxide or cold
30 nitrogen into a draft tube crystallizer. Typical residence times in the crystallizers are
in the range of about 30 minutes to about 5 hours, preferably about 30 minutes to

about 3 hours, more preferably about 0.5 to about 2 hours.
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crystalline state. No refrigeration is needed to maintain this operating
tenperature. The conditions of stream?2 will vary depending on the
conposition of stream 1. For an enbodi ment in which stream 1 contains
about 90 wivépopmsmsey! ene, the io tenperature of the ef fl uePCT/B%0149188 ( St r eam
2) Inline 2 may be about 40F. In the present invention, the crystallizers
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wherepn ¢ Amopgieoma Hidsphd 3ebRisiorFt SBlacsoR or mORF buffuder S .,
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cryst 35 | i a8rseparators in thee PF %ﬁ%ﬁ@ tth QHBYR"t e§°f?BefA &!9%5 or
preferabl t ur 5to
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oper abl recycle stream
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Sl ur r§0 o NogcAd 38108 4 7580 Ingoppiptecipreln Py felsrenpdn bt Alirplod o1 e
stream woul d- r men &il @fmémqma/szmdcyeparutorsrmecemmgesfn li$ proferable ausef r om
the liquid-solid separatjon unit 30 I nmedi ate
an initial feed containing a higher concentration of paraxylene, for example, at least
about 80 wit% paraxylene, preferably at least about 85 wt% paraxylene, more
preferably at least about 90 wt% paraxylene. When the temperature of the
25 crystalline paraxylene slurry to be separated is below about 37°F, it is preferable to
use wash columns to do the separation or, if using centrifuges, to wash with a solvent
such as toluene. However, using toluene or another solvent rather than high purity
paraxylene as the wash liquid will require an additional distillation step and additional
equipment to separate the toluene from the paraxylene product which may increase
30 the cost of the process.
When the liquid-solid separation device 30 is a centrifuge, it yields a product
stream of washed paraxylene crystals. This paraxylene product stream is sent to a
melt drum 35 via line 5 where the paraxylene crystals are completely melted to
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downstream of the crystallizer 100. This could be represented In FIG 1 by
sending at least a portion of the filtrate effluent in line 3 and/or |ine
4 back to crystallizer 100. 10 As shown in Fig. 1, an effluent streamfrom

crystalli z nprising a slurry of paraxylene crystals and nother
liquor is ¢ Ri}%ﬁé’g& L hrough line 2 to a separation unit SOP‘i’BHf)‘IJ {4488y one
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line 96 m&ﬂ@ld{%dﬁapémféﬁ@ eentyfugesansd purifipdmaraylonens used as a wash liguid,
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pr ocessi ng makes the process of the invention nore efficient and nore cost
ef f ec®9 vedtinanwaghfiltraip| steaam which costainssmare paraxylane thanustraam 3or Goresi ng

of the papmpylfiféntChYwhithSstream 1 contains about 90 wi% paraxylens, stream 3 may !
contain about 81 wt% paraxylene and stream 4 may contain about 84 wi%
paraxylene. These weight percentages may vary depending upon the type of
centrifuge used and the wash ratio chosen. If the paraxylene product stream 5

25 contains solids, as is the case when centrifuges are used as the separation device,
the solids can be melted to produ_cé a liquid product. If a wash liquid is used, it can
be either the liquid paraxylene product itself or other materials such as toluene or
methanol. |f the wash liquid is not the paraxylene product, then further separations
are used to obtain the final purified paraxylene product and to recover the washing

30 material(s). Two distillation columns are typically employed for this purpose.
Preferably, the washing liquid will be a fraction of the paraxylene product.

For an embodiment wherein there is only one filtrate stream effluent from the

separation device 30, line 4 in FIG.1 has no effluent flow and can be eliminated. For
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such as recrystallization and recentrifugation. A washing operation may be
performed in the separation device 30 to increase the purity of the

par axyl ene i o product stream5 to 99.5 w % paraxyl ene or higher, preferably
99. 8 W % pabasbdee or higher. If a washing operation i spopUSaIrems, a
portion of the paraxylene nelt is returned to the separator 30 and sprayed
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19 5 as a uent as shown in . In order to control the tenperature
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reslurry
other separation means can be used. The crystalline paraxylene cake from

centrifuge 33 is conveyed via line 8 to reslurry drum 32. The filtrate from centrifuge
33 is sent via line 7 to a third crystallizer 300 which is at a lower temperature than
25 crystallizer 200. For an embodiment in which stream 1 contains about 90 wt%
paraxylene, stream 7 will contain about 68 wt% paraxylene. Crystallizer 300 is
operated at about -35°F to about 5°F, preferably from about -10°F to about -5°F. As
explained above, other separation devices could be used in place of centrifuges 33
and 34. Although not shown in FIG. 1, one or more washing steps can be included, if
a0 desired. If washing is used, then multiple filtrate streams may be obtained, each with
a different paraxylene composition. These filtrate streams can be either recycled
back or fed forward to different parts of the design depending on their particular

composition. The preferred embodiment does not use wash.
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A portion of the reject filtrate stream conveyed via line 3 can be sent to
reslurry drum32 via line 17 as diluent. The portion of stream3 filtrate
conveyed to reslurry 10 drum 32 via line 17 can be heated, if desired, in
order to control the tenperature in the reslurry drum The renainin ‘
portion of VOROIYY stream 3 may be combined with any fi I'E“FHP@"f“Ptﬁg]

| iquid-solid separator 31 in line 13 that is not recycled via line 18 to
reslurry drum S'Ehﬁ cﬁfﬂ'éemisﬁén'a§wﬁf¢|wt3001 whichuisr & sltayh Gamprisieg cuystaliing
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-5F. As ai ned above, separati on de |ces coul d be used i n place
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slurry conprisin stal lipe raxyl] ene, and no is fe

e ¢ Becsssa s eoperafire oF B Agelugy Srig oy bs Highe han st 2 eny of the
separat | Onaféféfh&ﬂ&)nebn chi%alfZ89di MR N&I i ddsBs] "taWHﬂ l:}é1 vFérﬁierlthant ril‘i‘e Jowest
crystallizer effluent conveyed via line 9 is at about -50 F.

enmbodi menttemperature anystallizer.siThgitempatstiure Qfélm siufnyde suuabjy;eulmt amut 10°F,
B o e AR SO Hhord BT kb BB HERul A e b ot
filtrate sjtfaparaturbidtabbit 885F B abs@dor, 8RO mddIPréBrably at a temperature of
about 40°F to about 42°F. Crystalline paraxylene is contacted with paraxylene-
containing liquid in a slurry for a time sufficient to allow the crystals and the mother
liquor to approach equilibrium. This time is preferably about 0.1 to about 2 hours,
25 more preferably about 0.4 to about 1 hour. The amount of liquid in the slurry should
be an amount sufficient to produce a mixture that can be slurried and pumped. The
liquid used for the slurry is a liquid which contains paraxylene. Those streams having
higher concentfations‘are more preferred for use as slurry liquid. For example, for
the embodiment shown in Fig. 1, streams 4 and 14 would preferably be chosen first,
30 and then stream 3 and/or stream 13. After the slurry is sufficiently equilibrated, the
purified crystalline paraxylene is separated from the liquid and preferably washed
with liquid paraxylene to remove adhering mother liquor. The liquid paraxylene used

for the wash is preferably high purity paraxylene having a purity of at least about 99.5
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aromatic feed stream 1 before stream1 enters the high tenperature
crystallizer 100. This will reduce the refrigeration requirenent for this
crystallizer. The filtrate stream lo in line 10 can then be sent to either
a’'reactor,wewgieeasms a reactor that converts ethyl benzene tPCDUSMMIBINPOUNS
that can be separated nore easily fromthe other C8 aromatics, or to
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which stream 1 in FIG. 1 contains about 90 wit% paraxylene the liquid to the reslurry
drum preferably comprises all of stream 4, which is 84 wt% paraxylene, all of stream
14, which is 86 wt% paraxylene, and 32% of stream 13, which is 83 wt% paraxylene.

25 Typically, the remainder is a mixture of ortho- and meta-xylene, ethylbenzene and
other hydrdcarbons from the process. The amount of crystalline paraxylene in the
slurry is typically about 30 to about 60 weight percent, preferably about 30 to about
55 weight percent, and most preferably about 35 to about 50 we_igh|t percent. This
slurry is preferably agitated, preferably by a mechanical agitator. The slurry is

30 retained in the slurry vessel 32 for a time sufficient to permit all of the slurry to
approach equilibrium. For the preferred continuous operation of this embodiment of
the invention, the residence time for this slurry in the slurry vessel 32 is suitably about
0.2 to about 2 hours, more preferably about 0.4 to about 1 hour.
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In cases where the reslurry drum32 is warnmer than crystallizer 100, it is
possi bl e that the concentration of paraxylene in the filtrate streamin -
line 13 can io0 approach or exceed the concentration of the paraxyl ene feed

in i 1. , the f ti f the filtrat t ' ' 13
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provi di ngp?@rxthg @ r?VRBfeq@E s Qﬁﬂ"Hif”g%-r e-llgm é?f%taﬁ'ﬁa Ra}faﬂﬁﬁ.‘e pafg%?r%
enbodi mengepdratodBT s skt drum @5 Viacliny 45 NEhdp il pafiikylEn® OyERIY lafse,
the liquid to the reslurry drumpreferably conprises all of stream 4,

whi ch i s samplelglyameligdet pravide opudlied parayiengpreducts gé \ROHGhrelfhene,
and 32% o ' [ o : . 2l | t

remai nder B?'s%&gfé%@x urlte“@ffgret %ggag%té)mg? éﬁ'ﬁly egﬁ1 aét%;/w %éelféﬁgh?eﬁ anggr 3'?%er
hydr og@r benbotiimentt Slsoven de BIG. TThtheaparanylend streast an llinee1Pas ax \pararyleme t he

slurry is typicall bout 30.to out, 60 i ght percent, preferably about
30"t o’ abopiotist SeAm o epaise Shanasbe il areBins ailbas 13Nt e a0
wei ght pefigamd strddths fmﬁ. Héﬁt)ifdg? 3. efRé @&hvpaagytaﬁ@ F\cgdiécf%ﬁé%' i% dovayed

mechani cal agitator. The slurry is 30 retained in urry vessel 32 for

a tinme sufromcthenmelt irganr 38 viadine 18 angds ¢he combination i theparaxylene praduet For

he PRt RGBT TURYE, SRFS. 190 Bheld e Sl ol B
about 15 0. Righer abrmposifiom ofiparaxylene therether fileate stizavi inding 13 (thbeject filhaty), - 19
WO 02/ 090301 PCT/ US01/ 49188 The lLiquid-solids separator 31 is fed fromthe

reslurry Gheash filtrate ifaam ipiine 48 gandhe samainadouith theawash filtrte leanhi e
e e A RESER SR I PIORGS KOy Loy 32 GPENRrA° 2 o G fiet,.
Washi ng ( filtrates strearn indineal3 cabealso bei shrd .to\the reslusiiidgmi 82 Bisudibinta The ti on
O e DR Y o etk SBafT 13 5o gt Pt e Bteddia
cake 3¢ onand sent to crystallizer 200, as discussed above. Any or all of the streams used as
' diluent in the reslurry drum can be warmed through the use of a heat exchanger (not
shown). Moreover, some or all the various diluent streams can Be combined before
entering the reslurry drum or before passing through a heat exchanger. Other
alternatives for controlling the reslurry drum temperature, such as warming the
25  reslurry drum through the use of a steam jacket, may also be used.
" There are two important concepts in the invention. The first concept centers
on the first stage of crystallization and separation. By the appropriate choice of
+ process conditions and equipment, the first stage is capable of producing high purity
product (stream 5) that does not require further processing. |
30 In the example provided, over 50% of the final product (the stream in line 16
which is a combination of product streams 5 and 15), which has a purity of about
99.85 wt% paraxylens, is obtained from the first crystallization/separation stage. This
material does not go through the downstream equipment; therefore, the energy
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separator 31 is sent to nelt drum35 via line 15 and the paraxyl ene
crystals are conpletely nelted to provide purified paraxyl ene product. A
portion of the paraxylene nelt may be recycled to centrifuge 31 as a wash
l'i qui d. Fowolbesds® embodi ment shown in FIG 1, the paraxypeneseavesm i n
line 15 is a paraxylene product streamfromcentrifuge 31, and the

filtrate rghiipsHiBnisarel regacdd and Hrobhbly the bepitdl cbstsaire aiéo rstiikelicompared
centrifuge 31. The total paraxylene product stream b%conveyed fromthe

melt dr urthtmoshollheﬁerq@sgﬁa (P@'Qﬂléﬂhmﬁ’ﬁ? Gussedin ddd dB)-ene product
streans from 'fyalge%neﬁﬂ}aoﬁzanifesmgdpk b sahrtﬁa%énnnyd?@mlﬁmegl AR is

filtrate) has conpositlion of paraxylene than t rate
stream i rtol waren ki (ttd1eakezjtbatt isf tdot caltetp. cot‘Nesnlemyhylfald hight purity r paraxylenéi ne

14 can be c ed, wt the sh,filir tream.in. e 4. sent,.vi a
e B RsoSu Sty Mot fintaaRul the 1A AT TadRs R elidthayd tnidh
filtrate ré&ﬂ@”ﬁ?bhérgyld&tslaompared with bmaembcess dbsigns,salthoughdr nmy?raqaﬁe
diluent. The remaini ng}egortl n of ' ate stream 13 i s conbi ned

Wt e é'tﬁatf Tharatase o thebankes am taiSaBRt coistalisaton $thgss capde RodRERdased
above. AVl b roBfurh Hrsiy @@rwenasmgna ur pHpBer pRICEHE iy can

be vvarrre ou h the ‘use of a“heat éxc not . Moreover, sone
or all tnmrmwlemmstrdalrmmnnnesi5)ewmmotdatheme@lof@b| u@harbr@trwatmnt &hmgsem

o ter T ites rasgimy s FARgs (e pleB valfith SHIRRLRY afRiR,fam tho i ng
the 25 rigvdritiohydistiosad i O8Patbhies, 448,006.)aFiriatig hie aelsleh?rdl‘Emmltb@pt&emed.
There are two i rrportant concep ts in t | nvent | on. The I rst concep 1

centers igyentiea isino ts"'QPIXQ%dEY'C% F‘}/EFH y it grystals to makea sespensipn: h-ghe
appropr i Q-PQI ﬁ'gdum nglf‘hl B puﬁﬁoﬁ;%‘ gheﬁs @th W'W proAdéd 'aHove! ¥e | s

capabl e ucf (stream 5) that does not reqw re
further meiduagsmogz crystallimet pa;awlammsellqsr loahg@wrrsodmm giiluenot thandorpwdad in

pr oduct St on d
b 16 , AP AGEE, byt stGads. dBabfe D BB Apas TrfioroMrd Hig poes
f rom t he jhverttionc ajsst dndludes ithose emabadimentss tvtygreinT the amatmtr o&lpata)e;demt go
t hrough t he dovvnst ream eqU| t her.ef t he ene .- 20 2/ 090301
pCr ot Vol TRliFe PR BRasiufoRaRApnES SRAELAbAS ar e
al so red U‘gf?‘&?@%leﬁé Elystips et td tHe BluRyppasatiparti cul arly those

n

di scusse The second |gPortant concept centers on_the

reslurry dr umThm&@Gf@ﬁH%&ﬁth% VaHQuS &Y aémaﬂpﬁeste%ami.&'ﬂe F‘En'tbt% oddng to
omerBusal g, S MY Uy SSRAART 8y epidisiich 6kl oAfeh, o
ener gy caafrgecwmtt,s)rdlbaant landtthercqmm ok strgam 1a| Th@l.qulnlqet ofhaqpareqqm re
equipment may also alter the schematic and the ultimate purity of the paraxylene
product. For example, wash columns typically have only one reject filtrate stream
and they may yield a higher purity product than centrifuges.
25 Another embodiment of the process of the present invention is illustrated in
FIG. 2. A feed (stream 102) comprising at least about 55 wt% paraxylene is sent via
line 102 to crystallizer 150. It is desirable that the composition of stream 102 be at
least about 55 weight percent (wt%) paraxylene, preferably greater than about 55
Wt% pa'raxylerlwe, more preferably at least about 60 wi% paraxylene, more preferably
30 at least about 70 wt% paraxylene, more preferably at least about 75 wt% paraxylene,
more preferably at least about 80 wt% paraxylene, more preferably at least about 85
wi% paraxylene, more preferably at least about 90 wt% paraxylene, and most
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heat. Therefore, the cake fromthe colder crystallization stages can be
processed wusing the reslurry drumto yield high purity paraxyl ene product
(the crystalline paraxylene streamin line 15) w thout the need for

further refrigeration. (The use of 1o this reslurry drum nakes the present
i nventi on WOPHPRLNt |y different fromthe invention di SRETEEWY49188 US

Patent 5,448,005.) Finally, .t reslurry drumjn the present invention is
not si npl §r .9@_331 @é_"?%%pﬁg?‘i'taggym%mar el ‘tyﬁtaﬂ’éﬁg % (% FRAGIeh alThe
reslurry ghregadaflrs ¥ abbll $0HF RNabcut 588 MrSterably hBolt®ft8 EBbat B! ded
above, of yielding nore crystalline paraxylene solids in the slurry drum

ef fl uent than Phegrystallizer effluent; vhichr carogrisasparaxyleeea erystale apd meothiee

aoout e bAedh B ok U RCSa B o 150 Bl B M B Bt QAR B3
m xturg f gseedo isephabatesparakylens maystalssirorm the aabtbier tigaor.t [Separatiomtevites

par axyl ene crystals sent to the slurry apparatus. The tenperatures of the
vari ous cPtherhan sapirifyges, syeb %Waﬁihé’oh'ﬂ%e‘?r ttaryiiters,ocan alspdie sed iinn

el T ger abls SRPYRERAORCR P ih e pRicast el RIS SanraRaRBovicds are
separ at i ousedqUhenenystatling paraxylahe exake lie washeddnside dinel centrifugas using high ity

ohe 1o bapaft) Ffiube  Watardl ( TEK XPdyedk 330 RIodIER SieB iRl et Vo
cent r ik ugpfodudb(streaih ¢06Lang tvatiniate ktrédias ?stmwa anldel 05) e Strvant 195106 i on
is illustrated In. FIG 2. A feedopéystream

, \ 102) conprisjng at |east about 55
wt % par axihecmashdfitiate apdais more ophisentzated i Raraxylane 1"5@’? the reiectdiltratep) e

t hat the irai O ; i _ ;
(eoy par SESRECTOaL O B1 o5 aefehide i et to 8 TeIGRP U A THRE WBRTE |
pr ef er abl gf te liqeécs foraheurpsibbrywparatioraxAll ohthe rejeat fitrateds sh viadinat 104tost

about 70 wt % para en nore preferably ai | east abo 75, Wt % par a ene,
ve! or of yalaEEE BEh e MEcn HhaRisCA (A etorRlure S8NEr GiaRdhat Bt ShalBeE ¥PE :
about 485 cWstaiRaras %‘%Eefﬂ?téé é!rffté?hébl‘aYurétoﬂ fant alshlRU1 090 t&’ta%d@t@rﬁ?:”F! ene,
and nost -2Z21 WO 02/ 090301 PCT/US01/49188 preferably at | east about 95 w %

par axy| enprefatablytfroriabout 390ta sbagdS8fed at a tenperature of about 10F to

about 55F, prefera b 2 F. Th rystallizer, 150, ..

ef fl uent, whi ﬁh%oﬁ%%@eﬁgﬁblgﬁ&él&%%s&@@ %q{ﬁprﬁﬁéhgr Slhfr%qéfof’g'sﬂ"réeent
to a sepaparaixgiengnint moiRerc liguer, S& ngerdnda dineMOE toeséparatigeunithi8s, ahich 5
used to separate paraxyl ene crxs, al s fromthe nother Iiﬁuor Segar aatéllon
devi ces o897BPrisas @t cleast onggeentr Of ORls §epIAtiAR sMeANs ot INg eiystaline can

al ,3 0 b U ﬁgéwgg% g!ragtéi ROARNBIEbritArugh I3 B! Svelét VRIS 9095fto M Rsluny

' drum 132 while the reject filtrate (stream 108) is sent via line 108 to crystallizer 350,
which operates at a temperature lower than crystallizer 250. Crystallizer 350 is
operated at a temperature of from about -35°F to about 5°F, preferably from about
-10°F to about -5°F. '

25 The effluent from crystallizer 350 (stream 110) which comprises a slurry of
crystalliné paraxylene in mother liquor is sent via line 110 to separation unit 134
which comprises at least one centrifuge or other separation means. The crystalline
paraxylene cake from the centrifuge is dropped into reslurry drum 132. The reject
filtrate (stream 111) contains about 45 wt% paraxylene and is heat exchanged with

30 feed stream 101 before being sent elsewhere in the unit. For example, it may be
sent to an ethylbenzene reactor or to another separation process. The slurry from
resiurry drum 132, which comprises crystalline paraxylene and mother liquor, is sent

via line 113 to a separation unit 131 comprising one or more centrifuges where the
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used. The crystalline paraxyl ene cake is washed inside the centrifuges
using high purity paraxylene material. The centrifuges 130 produce high
purity paraxyl ene 1o product (stream 106) and two filtrate streans (streans
104 and 1q5boy§mmﬁan1105 is the wash filtrate and i s noreeTegseadIks at ed in
paraxyl ene than the reject filtrate, stream104. Al of the wash filtrate

is sent téiyét*aﬁmbefiiaiwenb" ug %SBar’atbdDrf%fhdmé?Ombtthf liglisr, | | Qed chystalife
reslurry operation. of  the Eeflltraftels sent via line 104 to

cryst a: : i paraxylspe %hecw washed é@S'%Q t %%ﬁﬁ@%@gﬁseuﬁ'aﬂeh'gbrﬁww rRarayylene
0. ngg
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ef f uelnt étreHmCT'%&Hte whichzlsrccﬂﬁblned/rmtﬂm mglmmur:t;e:paga?IM pragiuct rsgtlsesm |t106e3
ene |.n
Bhi ons conghpdcl & meth My, 8 REOWnYE npoEsatd abd SR, VA I

crystal ' ' &Qtnaﬂr@mvlmearéakpmaue@s ttm filorate lsirbﬂmsl?éiréa‘m§qf1‘4€hﬂd 115) l'ine
109 Into the reslurry drum 132 while the reject fi Itrate(stream108% i's
e

sent via Siream1b¥5 tie the ywash filtrata andois mara cancaitrated dn paraxyleng dhan

over oAb sk ffh o1 SO W et Wi d B ©

25 The efdriupenB2ftooprovidesdomhé iof ¢hie Bﬁ(ﬁd(fet Ithmmswlﬁ) opbratlbncoAmoer of theurry

of crystalline paraxylene in S se via ||
separ‘e&ll dﬁlQﬁilﬂ'ﬂ'g@ds %em vig Wnﬁ §%§h%trgqtf%§’"5'ﬂé'%@ewt P"OP’QEFfet'T?r "Qﬁ r?érthe

separatiq Ui 813 uj@euugysbjg%@dnnehh& S 8RN 9356s foEQFﬂtéa%t%el%HBJrHﬁﬁe' S

dr opped i reject filtrat stream cont ai ns
about 45 Mtﬂ/omaam;tl tmE terabdut 55861 pleim‘abiytjmmvabdmt 30°F eedabwt &8Pk 10bre

bef b t wh th ' F t
efhﬁ{Sen%ﬁeééé}cffén%&ou?é%& sruisk, more prapRuEromaRb i A e °"
oS or Y 4B i mod¥ e el SeRnfiofahAb llchf sBRIEAYIENS dtidft REPS The

viia I'ine

l'iquor, iS sé to a separation unit 1 conprising one or
nor e fentrenfaigiey rejectefiltrate (sth\GW/MSGEpa?WnJBDMMSS cambined | witle

paraxylene is s ratedfro t he t her, e Cr staII raxyl ene
cake is %A sﬁi Hestfqam 0 éiwsrtgq)weésh &13oﬁpgﬂaeﬂu#99"})a (%?yl Eﬁ an

mat eri al . grhB&mn&IHh Wl'fémﬁ%éiﬁ qdn%n@éids bbeiero Wdipaeaxylére, feany Heaail
product, stream 116, whi Is conbined with high purity paraxyl ene product

st ream 10ntainnabput 83n Vﬁ%nﬁﬁt'axbﬂeﬂﬁr ( HBtthﬁuﬂmod'meﬁb@és@% procesa ebithect ed
(42 eane g ALY ol a0 BTGl YOnd didh A0 15 Wbu
concesf r B8, igreferalsly fften eboot 20t eo about 30°F. Crystallizer 250 is operated at a
| temperature of from about -10°F to about 35°F, preferably from about 5°F to about
15°F, and crystallizer 350 is operated at a temperature of from about -35°F to about
5°F, preferably from about -10°F to about -5°F.
The following examples will serve to illustrate certain embodiments of the
25 invention disclosed herein. These examples should not, however,; be construed as
limiting the scope of the novel invention as there are many variations which may be
made thereon without departing from the spiit of the disclosed invention, as those of
skill in the art will recognize. ’
Calculations of performance in the examples are made according to standard
30 engineering practices. For a particular comparison, the feed and the product were
identical between each comparable example. Each example had three refrigeration
levels available. The effluent from the coldest crystallizer was set at -5°F in each

case, ensuring that the overall paraxylene recovery for each comparable example
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reject filtrate, stream 114. Al of the wash filtrate is sent via |line 115
to the reslurry drum 132 to provide sone of the liquid for the reslurry
operation. A portion of the 1o reject filtrate is sent via line 114 to the
reslurry drum 132 to provide the rest of the liquid for the reslurry '
oper ati on. W 82/9%83 yrry drum 132 is operated at a tenper alf&GT&SOMO1§8 om

bout 10F t boyt , 55F, bly f t 30F t b OF,
D ef er abl Va5 BRI iANtsak Theaambraife TotoPe giher i shgtalizatonisieesues: o
about  42noganl tBOSHift isS hitiohDBtyatb the! RERABSE uﬁ%ilrzfamv@mauai||49ﬁirhainaﬁout

42F. The 15 renai ni n? reject filtrate (stream ] fromseparation unit 131
i s conmbi néersanable balanem hetweep dhe stages: Evewiding this critesiont was thenneeddo

: 10 : - ; . %
par oyl endeoB e Tfst, §568 df ERRtaliZbrtWeith ShGIT\f Aoyt 181 P Frodbicitn, Jrhith
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t t t t 10 t, 2Q. B5F t
20F to ab8f e 2 e upRRpedctat RedplBy tod dref staod bR pLA Sarmdem
about - 10karhpger@et weblb. shift fices séttigefatiom dPYS tHeFioher ?é?ﬁp@rat&é'ilgél‘élﬁzers

crystallizer 350 is operated at a tenperature of from about -35F to about

5F, pref efwich it rdid). afone wauld alsp gxpeet thet thishwoulsl insrase teargiriaeralipn |
serve to |j t.aj i i N\, | '

or e, TR R B UR BERLS 10 iné BEmparvE GBS KORRILES, |
scope 10f uhexpentedly] wasmiot the easel hEne peocassaiesignarof #lGo h and FIGh 2neyuived
made thereon w thout departing fromthe spi.rit aof the disclagsed,i nveption,
as those 868 CAMPESEAr PRWeL, 4, fhis Was Sygaiging and agriohuys;, 4R shas Biahanc e
in the exgylmécedse oftHe preendinvention St dvahtagBibi Belrg thdPé d6ndrEes -
For a particul ar cog‘garl son, .the feed and the product were 1dentical

bet wveen egtficierdngng.dnetefereawil also ba expectadte berless ¢astide refrigeration
| | ilab to f : ' -5F
evel s avalla Egﬁg\-lﬁl?% 'gé%i@?%t%ﬂ gharﬁérhﬁ?ﬁs%rpﬁfémglﬁyﬁ E&Irlgh?eefhe‘%ﬁ%tatﬂ@é

in each case, overa par axylene recovery for eac
conpanabl of thraeadifterenPprones$sy AbPRCUCRGTY 15840 e paxaxyhens produdthaviog| .

Shitt ezgfﬁfp‘aﬁftﬁe? 7080 i tmnidfe.c Efabiod S, iNlsRafE ptiERaiciE i .
heed to 2?*““?2“;??2“”2?““2& oy jst"zﬂ'?i"é‘?ﬂ*"mr ﬂ?“é‘%%f"ﬁ*’??if’f‘mﬁ“é?i he
or oduct i ofiagle pang SiusaCHian dae drstraristelizeion wihogiblttog L4 feuy

devi ces f gigpt feadritiginmelingaslemarfd Comnpatiddn fiiample ARistkatdsth esRpaksémat

keeping the first stage crystallizers at a warmer tenperature would shift
nore B@f r Pipsessi ofn duhioho” tthe | estallinepharaxylend r yeal | iffens the  first

~: crystallization/separation does not go to product, but instead is combined with the

| crystalline  paraxylene cakes from - subsequent Ilower temperature
crystallization/separation steps and subjected to a resluny step.

For each process, a feed containing 90 wt% paraxylene is used, and the high

25 purity paraxylene product contains 99.8 wt% paraxylene. The overall paraxylene

recovery for each example is 91%. Centrifuges are used for all liquid/solid

separations. " When Example 1, Example 2, and Comparison Example A are

compared, the process of Example 1 is the most energy efficient and the process of

Exar'nple 2 is the next most energy efficient. The process design of'Example 2,

30 illustrated by FIG. 2, requires about 3% more refrigeration compressor power for the

same production rate of 115,840 Ib/hr of paraxylene product having a purity of 99.80

wt% paraxylene than the process of Example 1, whereas the process of Comparison
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(which it did). One would al so expect that this would increase the
refri-geration conpressor power requirenents relative to the conparative
exanpl e; however, this, 1o unexpectedly, was not the case. The process

desi gns ofy Eb@wiola”d FIG 2 required |ess conpressor p@gyusodidss hi s was
surprising and non-obvious. This shows that. the process of the present

i nventi OrEMﬁPP a3t bt 8B ﬂ'ﬁitrog?;éﬁﬁé&tﬁﬁ%%reﬁdcr 'p%\nl%'i"tharﬂﬁ@ @ process

t herefore be expecte | ess costl Exanpl e 1, :Exanmple 2,
and Oorrpamﬂlixam;ﬂedr.rpl e A conpare the performance 15 of three d| fferent

processes all producing 115, 840 Ilé/)m;!p{_Ep‘ar axyl ene product having a

purity of 99.80 wt % paraxyl ene. nd 2 illustrate enbodi nents of
the present iFotehls exampieythiecoperatian of am eafbadirentosfahe rprgctespullumlsated in
paraxylene product is F}Eﬁfromthe fqu nt fr mthe

)

cryst @ | ithat ey spnemsue dcsi shpwn 1@ e§1°& eIy gt;lc@,nt gt Jbp thege
mel ting essaassugﬁffmérﬁa@ E@mh;ﬂe/é 'ahHLGérh?ér%rﬁE%iﬁPBrA)%e%rpwess

i n which cryst Ear aXylene cake from first
cryst al | i powéroconsypaption of thie exopylens, sefrigeration .eampresson nA: feed ¢entaising ned

orystal | 1956, BaReulshs & 6ROBHERC A Rar B i ¥ SO TBHER B0SET AP cac
process, @yétafidef efffuahhid8eMOtonk %apafamulmmeao sontpeigingatnd Mrwnfhgeh Te
purity paraxyl ene product contajins 9

w % | Th
par axia er@YStﬁ@BQvE?W!ﬂnee&Ehe eﬁaHﬁP@ec?@%'?%p%@?%Pﬁn&ﬁ?s UEWBVEEQZH PUBLY al |
| i qui d/ Sgddrggéyléﬁ&%abh ('S ThehEsntRNAER! oéucdfssﬁ@belbﬂwr mmgﬁ%mw ippeduct,

Exanpl e are t he proceSs o I's the nost energy
ef fi ci entstreain lShanﬂrthOeﬁltrata‘ strmsqssteeazns 3 ands4h eStreacms{l i the waskfiftrateent .

306 mor o rad fi G H ofater iTRidiets cfoantteriah FHE thebeidct fredio, et BCoage
115, 840 I fhehyas flREHtéW&ﬂr@éiﬁ 4>)r Bcbéi'ﬁ tbQNé ﬁéslﬁrr?lﬂrurhysz)io PPovids sbtn% of the

par axyl ene than the process of 1, whereas the process of Conparison

-24 \WB ozliqnmi)aegess@ry tssdh)ezrswgvap@wm AAl ofthe wiectdillrate{slyeaim S) is sent

o L B 285 Ay Bcdltatsa CinERRRb i SR,
in the fiwv is cantetoofa FePardtians u9h093l camprisind e raestrifager grhef Eiystadline of
based on RABIIRGACAKS LT 4pe iesnTErGR ReaBPBRY Sadne apsugd i 2wl e o,
fe‘;rgg?atcur Lé‘Ht ?ﬂt%e |s|9;9§ﬁtﬁgé ﬁﬁfal'reta%ry@ammlm Whichropetateh iaf &5°F1 Othe efflaent

20 from this crystallizer is also sent to a separation unit 34 comprising a centrifuge. The
crystalline paraxylene cake from centrifuge 34 is dropped into reslurry drum 32. The
reject filtrate stream in line 10 contains about 45 wit% paraxylene and is heat
exchanged with the feed, stream 1, before being sent elsewhere in the unit. The
slurry from reslurry drum 32 is sent to separation unit 31 comprising two centrifuges.

25 The crystalline paraxylene cake is washed inside these centrifuges using high purity
paraxylene material. ;I'hese centrifuges produce an additional 52,720 Ib/hr of high
purity paraxylene product (stream 15), which is combined with the high purity
paraxylene product in line 5‘(étream 5), melted, and collected via line 16. : Stream 14
is the wash filtrate and is more concentrated in paraxylene than the reject filtrate,

a0 stream 13. All of the wash filtrate is sent via line 14 to the reslurry drum 32 to provide
some of the liquid for the reslurry operation. About 32% of the reject filtrate is sent to
the reslurry drum 32 to provide the rest of the liquid for the reslurry operation. The

reslurry drum operates at 42°F. The remaining reject filtrate from separation unit 31
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crystallizer effluent is sent to a separation unit 30 conprising two
centrifuges. The 1o crystalline paraxylene cake is washed inside the
centrifuges using high purity paraxylene material. The centrifuges produce

63,120 I b/hr of high purity product, streamb5, and two fi [ eans
(streans 3‘5932’2303 tream4 is the wash filtrate, and it J@Iﬁg?@i‘éﬁter

I
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e

cake from centrifuge is dropped into the reslurry drum32, while the
reject iltrate is sent via |line 7EXAMIPLER,||jzer 300, which operates at

-5F. The effluept, BQCBEQ%E@hsillﬁtﬁé@bk PG 2y qﬁ}%%ﬁtﬁﬂtq% Mhéte ER@P%L]W
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centrifuges. 25 The crystalline paraxyl ene cake is washed inside these
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P trato. @loam 108 aRa twp issie: HSHES (eadres 308 ST DAL Subard 055 1 ¢ ne
reslurry dgadn firate aRd 4 Ins?@re mnﬁateuha ﬂarwew@hé fHari tH féié&tlfﬂt?é&eoﬁl@é&h' on.
About 32% of the reAect |trate i s sent he reslurry drum 32

provi dé t H4.eAll aiithe M@shufdhat& isgent mathee@smrwwrupeﬂaz it Pprovige: somwfdhey

drum agper fi t S t 31
7550 o ab pcRry E B8 T dpBlith, A b ffie felels° HRAIS 1 Mok o
crystal | i zrystalifera80seQrystallizery 260! isi apsrakfD at ZB‘TFee 'ITh@veHInent |$)rsqnyltene
refrigeration re us f about 4 and 26

e O Sepraion Ui £33 BotrrSub T ol B8 Satibe phrBlasasar :

EXAMPLE 2 {hgecdhitfirgs S135 34 Qﬁ'opﬁédlﬁté ah8 ey §run? 1320Whilé thabejtct 3ﬂﬁ'éf6r e
refrigeration conpressor power for the same’production rate of” 115, 840

| b/ hr 20f ({atreaml 118} is gensda crystallzer$s, phichiopesates at &if Fw Bheeffitiant feor this
feed cont aér?étgﬂzgp %h@gfr?)ﬂbf'? sent to separation unit 134 comprising one centrifuge.
The crystalline parai'cyléne cake from the centrifuge is dropped into reslurry drum

132. The reject filtrate (stream 111) contains about 45 wi% paraxylene and is heat

exchanged with feed stream 101 before being sent elsewhere in the unit. The slurry

25 from reslurry drum 132, which comprises crystalline paraxylene and mother liquor, is
sent via line 113 to a separation unit 131 comprising two centrifuges and separated.

The cryétalline paraxylene cake is washed inside these centrifuges using high purity

paraxylene material. These centrifuges produce an additional 46,740 Ib/hr of high

pUrity product, stream 116 whiéh is combined with product stream 106, melted, and

30 collected via line 117. Separation unit 131 also produces two filtrate streams
(streams 114 and 115). Stream 115 is the wash filtrate and is more concentrated in

paraxylene than the reject filtrate, stream 114. All of the wash filtrate is sent to the

reslurry drum 132 to provide some of the liquid necessary for the reslurry operation.
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(stream 102) is sent to crystallizer 150 which operates at a tenperature of
40F. -The 10 crystallizer effluent is sent to a separation unit 130
conprising three centrifuges. The «crystalline paraxyl ene cake i s washed

i nsi de t hewpanlvdsdbrges using high purity paraxyl ene nat epCHUSO1/EBS
centrifuges 130 produce 69, 100 I b/hr of high purity product (stream 106)
and two fAbGtoe% ofttheasfect filtrateissdtftoathd résili)ry dsumetd2 16 provide the restish

filtrate and is nore concentrated in paraxylgne than the refect filtrate,
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product i | 4t sarakfi fiet In 1, r@e@pg 86 MRogini t
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oper at i orggpargfor\¢hit a1 ﬁaemsli\gwwmgs& The ¢iystailing parylenas eake frohi r at e

is sent to the reslurry drum 132 tg provide the rest of the I|i

id
necessar ythege cendrifuges us djorpad xia line 208cinte dhe, regiuay B £24: e'gﬁéltrejgﬁt.

T Al . . _ : : ) : ' ned
wth ot e sielft a0 is Saheideiaighl 30 phicoperaled gt ST Mine SifEgE! e
Three | eviedrm ofystallizenB00eis senf viaglinat206 tarsepasationi unit 1218 esmprising aene
pressures of e refrigeratiao

e 3os canuiiesy TS brystaliienpAEyBha tiakg i SehaitoR il LR ABPRRR A ( oo
for the dgxi 908 SBiresiarly idiurh! 220 1ThExajert fitrhle, sEEMRYBOAGS selttdtrgstaliizer
. 600 which operates at -5°F. The effluent from this crystallizer (stream 209) is sent to
separation unit 219 comprising one centrifuge. The crystalline paraxylene cake from
separation unit 219 is dropped via line 211 into reslurry drum 220. The reject filtrate
25 (stream 210) contains about 45 wt% paraxylene and is heat exchanged with the feed,
stream 201, before being sent elsewhere in the unit. The slurry from the reslurry
drum 220 is sent via line 212 to a separation unit 221 comprising four centrifuges.
The crystalline paraxylene cake is washed inside these centrifuges using high purity
paraxylene material. These centrifuges produce the entire 115,840 Ib/hr of high
30 purity product, stream 215. Stream 214 is the wash filtrate and is more concentrated
in paraxylene than the reject filtrate, stream 213. All of the wash filtrate is sent to the
reslurry drum 220 to provide some of the liquid necessary for the reslurry operation.

About 82% of the reject filtrate is sent to the reslurry drum 220 via line 218 to provide
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A conparison process design in which the crystalline paraxyl ene cakes from

I 0 the separation devices that process the effluents of all three g

crystallization steps are conbined and subjected to a reslurry operation
3) requires about 5% nore refrlgeratlon C

(illustrat in F ompr essor
power thanw(ﬁgﬂ??lojﬁgess of Exanple 1 for the sane productlgﬁmgl‘gg)
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from the BRRGSEY aelbiibd FPEkanpRs, EidbleF AIobRvANSGP Bk e ng2"

conprisin centr uges. e ct i fe” paraxy
i nsi de t heamecast the tmesesmsngeéur@bdplmr Exampieriaxixampleng} endaConmjpatisen

trif th 5, 840 Lb/ d
ctream 53 ExaBiple A Fostectiial ity JE] exCepich BatnNG RsAdid wash rdtimas arp
par axyl engséddor $bme’ ¢fi tﬁ@tllqhid/édli@b%epéf'éﬂéﬁﬂ‘tg ﬁoddﬁd th@fhagh%uwaﬁbaﬁakylbhat e

is sent to the reslurry drum 220 provi de sone I qui'd necessary
for the rBexduct yrajher athaan Us'ﬂ&)cﬁﬁntfﬁﬂgﬁ%fthfwh%'} e@$ hquuﬂ/rsalects i SepPaERiors. o

the resl U%H@%ﬁ%% X iRy irhfielﬁisgai}%rﬁé BYih%epres% l%&%ﬂ%ﬁl@éom arison .

PCT/ US01/ rest o necessary e reslurry perat on.
The resl uExgmplaiB ilpsiratessa coampadson prasesendl eambersseadhat when &baniplerd, t he

centrifug r r. 400
to form fgg%'l@ efgg%hgg%mﬁ%r eé‘eg)ga\}g@tg §?% §8@8§F€S‘#ﬁéﬁ$§¥°%98§r°ﬁg‘§wpéﬁz§ Bsed
i nf this ettmmbet ehemyyastficionts anﬂ thd prace6s of Examplb 20 momenerggfuf;]cnerht than ]
refri era onco orre S i is 4.8% higher than
for t 3981 O CAMPRTRP e EXRIRIS o ThespreBist ol EXAMDIe 4 (osHgs ook
Exanpl e Bas@wwoenfdae raﬁrgfe%mm@npm‘ssbhbsﬁeﬂtﬁafnefr@nﬁroeé% ef E&ém&ilé 3 for :
produci ng 115, 840 | b/ hr of 1y product havi ng
the same production rate of 115, 840 Ib/hr of paraxylene product having a purity of
99.90 wt%, whereas the process of Comparison Example B requires about 7% more
refrigeration compressor power than the process of Example 3.
25 EXAMPLE 3
In this example, the operation of an embodiment of the process of the
invention illustrated in the flow scheme of FIG. 1 is shown. This embodiment of the
process illustrated in the flow scheme of FIG. 1 is shown to be the most energy
efficient of the three process designs (Examples 3, 4, and Comparison Example B)
30 based on the power consumption of the propylene refrigeration compressor. A feed
containing 90 wt% paraxylene is cooled in crystallizer 100 to a temperature of 40.5°F.
The crystallizer effluent is sent to separation unit 30 comprising two TNO hydraulic

wash columns (see US Patent Nos. 4,734,102 and 4,735,781, incorporated herein by
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a purity of 99.90 wt % par axyl ene. For each process, a feed containing 90
wt % 2o paraxylene Is used. The overall paraxylene recovery for each exanple
is 91% The processes described in Exanple 3, Exanple 4, and Conpari son

Exanpl e, Bwaroa/obdder sane as the processes described in Expopusoiksiggxanpl e
2, and Conparison Exanple A respectively with the exception that TNO
hydraul i c ravasdnceolmmmr anhretlasetbrfdnscsphmsabf thesd washdéalomnds s‘ﬂmwushons

d Lhe hi dyc h h
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illustrates a conparison process. It can bé seen that when Exanp
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Co 70,
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the power consunption of the“propylene refrigeration conpressor.
cont ai ni n§299 santdp sepakationcunits3t compiising ene, INSQ hydr@uhqmashocdumarrpﬂmat ure

corpri o niaEgoNa iarudR o sl 4 Saagitnl & R B BRRt laydi, 18,
and 4, 735 B8t SHRE Of 9 Mitrel TRt the INash2Rol\in0E/ S0 36 hE GBI rdALES to

reference in their entireties, for descri ﬁ_hl ons of these wash col ums

The
wash 8ol BrRvide,hediauid ks tae sesiumy,PPeiRtIANg ThBFesiNYY drdm RRerates B 437, THRA a
single fi 'rérﬁéihﬁ'lg # faeérnorﬁtmawagm cﬁLdmﬁ’fls TohfHRd with 368hm 8 GistRtadh |drzer

200. Since was umMms are use ere I's no stream i's enmbodi nent .
Crystalli z:eystam(z(ereoocmerﬂasmtaenpleaskeam Thdoes holaxist. fTruee davets of propyene 00

the cent r forig@adah 2e {Bet T i SxEMPRLpCialliBE of 350U o, 48 and 28 .6 °
filtrate teéffig@ation contpresstr rbquirgsyaiout 267@hp300, whi ch operates at -5F. The
effluent fromthis crystallizer i SE)%& %LEe‘Pt to a separat| on unit 34

conpr 28i ng one
‘= In this example, the operation of an embodiment of the process illustrated in

the flow scheme of FIG. 2 is shown. This embodiment of the process requires about
2% more refrigeration compressor power for the same production rate of 115,840
ib/hr of paraxylene product having a purity of 99.90 wt% paraxylene. A feed
25 containing 90 wt% paraxylene is sent via line 102 to crystallizer 150 which operates
at a temperature of 40°F. The crystallizer effluent is sent to separation unit 130
comprising three TNO hydraulic wash columns. The wash columns produce 70,040
Ib/hr of high purity product, stream 106, and a single filirate stream, stream 104, -
which is sent to crystallizer 250. There is no stream 105 for this particular example.
30 Crystallizer 250 is operated at 24°F. The effluent from crystallizer 250 is sent to
separation unit 133 comprising one centrifuge, and paraxylene crystals are separated
from the mother liquor. The crystalline paraxylene cake from the centrifuge 133 is

dropped into the reslurry drum 132 while the reject filtrate (stream 108) is sent to
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centrifuge. The cake fromcentrifuge 34 is dropped into reslurry drum 32.
The reject io filtrate (stream 10) contai ns about 45 wt % paraxyl ene and ‘i s
heat exchanged with the feed stream 1l before being sent el sewhere in the
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singl e f||tra str rea Is,sent to.cry

There i s HSMEIPRMR 88 113 Rt Yapid fir 3o Loaliy ooty yUrk.reshifty 428 | <
oper at ed gperdfds athefTmehamrmmmst@h lthe? fask 2Bluntn aﬁﬁbmbe viSiHe 4 i on
unit 133 conpri sing one centrifuge, and paraxylene crystals are separated

from t he With fRad stregm1 wtlaqqmpapmsmlzeaﬂéseyﬂeﬂas@aa@pfer » GHPame tedees f uge
133

(ot eam 100) 8RSt (Hfrde foVelf |l piopyEnS, SHdN0E A Suddh il bidmp® et 5
whi ch1®peprassyrestof-abomt 68n47«nd 2@ psiaf rie taffgaralion cempessor equims ablout
separ at ec? b drih O TRioh Hifthr 3 A botas rePRe B cne cae from ¢ he

centrifu ge is dropped into (D@MRAFREONEMAMEWG reject fil trate (stream
111) contains gbout 45 5 w % par,axyl ene an exchanged w ;

feed, stream 1OFOMRAMSER Rf@?ﬂgs desien, 'Bl‘ﬁlyﬁhél?%cmﬁtac ine RRIAXYIens akesFep £ r om
reslurry ﬁ\b%p&?%ldnsdé\ﬁeés tHat pro@dsaithe difitidrits of 3l tt?r@msiéll‘&t'b%tgﬂﬂoare

hydraul i ¢ wash col ums. These wash col uims produce an ‘additional 45,800

| b/ hr2of  eangbingd @nd subiecirdite merasiustieneration Glyatrates indRiGe|8)i requires about

7% more refrigeration compressor power ithan the design for the process of thé
present invention shown in Example 3 above for the same 'brdduction rate of 115,840
Ib/hr of paraxylene product having a purity of 99.90 wt% paraxylene. A feed
containing 90 wt% paraxylene (stream 202) is sent to crystallizer 400, which operates
25 at a temperature of 39°F. The crystallizer effluent is sent to separation unit 217
comprisin_g'two centrifuges, and paraxylene crystals are separated from the mother
quuof The crystalline paraxylene cake from these centrifuges is dropped into the
reslurry drum 220 via line 205. The reject filtrate, stream 204, is sent to crystallizer
500 which operates at 25°F. The effluent is sent via line 206 to separatlon unit 218
30 comprising one centrifuge. The crystalline paraxylene cake from separation unit 218
is dropped via line 208 into reslurry drum 220. The reject filtrate (stream 207) is sent
to crystallizer 600 which operates at -5°F. The effluent from this crystallizer is sent

via line 209 to separation unit 219 comprising one centrifuge. The crystalline
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conbined with high purity paraxyl ene product stream 106 and coll ected via
line 117. 1o About 84%of the ' filtrate (stream 114) from separation unit
131 is sent to the reslurry drum 132 via line 118 to provide liquid for

the resl urwp3(9ee3ati on. The reslurry drum operates at 42BET/USH&9188Mai ni ng
filtrate fromthe wash colum conbines via line 114 wth feed stream 101
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recovery for each example is 69%. Examples 5 and 6 illustrate embodiments of the °
present invention while Comparison Example C illustrates a comparison process. it
can be seen that when Example 5, Example 6, and Comparison Example C are
25 compared, the process of Example 6 is the most energy efficient and the process of
Example 5 is the next most energy efficient. For the process embodiment of
Example 5, the refrigeration compressor requires about 4884 hp, which is 8.9%
greater than that needed for the process of Example 6. For the process of
Comparison Example C, the refrigeration corﬁpressor requires about 5178 hp, which
30 is 15.5% higher than the horsepower required for the process of Example 6 and 6.0%
higher than the horsepower required for the process of Example 5.



drum operates at 42*F. The remaining filtrate fromthe wash colums is
conbined lo with stream 201 upstream of crystallizer 400 to formfeed
stream 202. In this exanple, stream 214 does not exist. Three | evels of

propyl ene ' tion are used in this exanple at pres out 62,
48 and 26 8@@/&% refrigeration conpressor requires ab%@%ﬂ , Whi ch
I's 6. 7% higher than for the procesgyxafifgiggg of Exanple 4. 15 Exanple 5,

Exanpl e 6, and Conparison Exanple T e the performances of three
di fferent prochsthis exampie of o embodment ©f the inventiopathexprasess ephatliment

a5 sbiRel bygthe Yo Sehaha bt ¥18, T8 i aB7 i, s8R ph more
processes refrigeritiohecompressonpowes, then ahpl prodess eenisadimant designxdepictedBin
respectivel t hat tz% concentration of paraxylene in:

, With 20 the excepilo
Lhe | nét ] 16 Zad A $56% santanin. 7Q e PRiRalEns f& CopledsbmCHISAIIRG! AP0 406
par axyl enggy ,:)éﬁﬂ.g T \Y; I Ry : R i
69% Exang?de]ée andOfG"is?’IFT?UZ'El raadtr%ﬂg'#g%rd%fﬁgﬁ?t's og tﬁgﬂlptgrgééssz%ﬁ% nvent i %r?‘ss
whi | e ConpadirsotheEliguer, és sentl fousapasation unit 86 waniprisingfoa IO hytrautia wash
seen t hat en Ex le 5, ample 6, a ri son Exanpl e re.25
conpar ed, SOHEMS: 0?583’%5?' @Eﬁﬁ%?eorggy%e gﬂ@gﬁg&’ﬁr é’ﬁ\'%%"f@ B’PEH‘?‘ @Hﬁa't"h@
process ofgng @@@b&ilﬁa@%ﬁém (idanTB}. Ireths enbeliimentcall of ERearhBisiient OfS
enbodi ment of anple 5, the refrigeration conpressor requires about 4884

hp, which ling 3gogrystaliizer 200.; Bincer wash eelumag areusedethare isne strpamd i thiss.
For th ' fofei ' ~
Foqui ros BETRRE Brarisls Sl Sfizqr A0l oripateliat 3-F, ottt dhERIne
requi red Bao separgtioncursits38 icompisirigethfeencentfifulfes hagrbethe tangstallihe paraxylamener
required ﬁor t he cess,, of E>§a e 5 31 V\DP 090301 PCT/ USD1/4918
AL 519 Sepratdd a3 piotasy et TR COSIATINS PelRIoRas CokA IO s
nbodi i t; i f ' it '
Sbout Gop cantildesis Bepheeyintdihe iealiry IR willefthe roloet AN Ns!sont e

desi grisdefitocastallizey 300cwhich pperates alohthi hhe gffientdram arystalizen 300swbishl ed

i [ 1] . f F ; (] Lffl ,
whi ch” conBPBERes SRS, PARREGR EhB Moel uaubPy' s SY5 B seffaibp inlF3h
S eloar ati onongnpﬁsingawgocomvﬂti)m?ag f?mzmpa?&ﬁbmymhatdry'séalﬁae lparmqﬂlenmeakeThgmMeh

ce 51,94 ' i1 {.. 5 .
gt ot EamRiged s dtcopad Mo fosliny feihiAet " Thi Seieek abate, feaR 1o Bomils; <
sent via Aokt £2 W% pafdiidrd hhaas il -exShasgod\aith He! f85es (stient'IF BefdrBer €

is no stream4 for this . ] )
20 being sent elsewhere in the unit. The slurry from reslurry drum 32 is sent to

separation unit 31 comprising two TNO hydraulic wash columns. These wash

columns produce an additional.63,906 Ib/hr of high purity paraxylene product, stream

15, which is combined with high purity paraxylene product stream 5 and collected in

line 16. About 29% of the filtrate from the wash column 31 is sent to the reslurry
25 drum 32 to provide liquid for the reslurry operation. The reslurry drum operates at

42°F. The remaining filtrate from_fhe wash column 31 is combined with streain 3

upstream of crystallizer 200. In this example, stream 14 does not exist. Three levels

of propylene r__efr_igeration are used in this example at pressures of about 47, 39 and

26 psia. The refrigeration com'pressor requirés about 4884 hp, which is 8.9% greater
30 than that needed for the design depicted in Example 6 (FIG. 2).

' EXAMPLE 6
in this example of an embodiment of the invention, the process embodiment

illustrated by the flow scheme of FIG. 2 is shown to be the least energy intensive of
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particul ar exanple. Crystallizer 200 is operated at 14F. The effluent is
sent via line 6 to separation unit 33 conprising three centrifuges where
the crystalline paraxylene is separated fromthe nother |iquor: The
crystal | i '¥OP2/020291 ene cake fromthe centrifuges is dropperiusecnieisshe
“reslurry drum32, while the reject filtrate is sent vialine 15 7 to
crystal | i the thea®desighs (Exqraple BExample 6, amt €arhparisont EXanyle G)\beisatilonzthe

eparati oRouRr ESBAIRRNF Y ofk ProfyBRE HEMeBEIR Cormblatser tar R eripis™h 1°

crystal | i feadpesrsinisgTocaios pararylehe is sent to tr@edliZze? THIOWPRH bpbratdstat I 'Y
drum 32. The reject filtrate %st ream 10) contains about 42 wt % par axyl ene

and i s helfMRSIEHURGON ®fth t hdheeslystalizesagffiuenh e mdtich 2eompprisrs sasystalline

el se re I%X?Ii@ | r r ; '

sepa\r,\g?i oRhun tﬁgﬂ%g‘p&r{ﬁgﬁg ﬁ’c{r\,,\})é =L’I’é qﬁy%?aauﬁtldé gmggﬁhégﬁdtmﬁarﬁégee Tv%%h

col ums phydraulic avashddoiumnsal 8@ s@sh|dolumns fproduge £8,350yibfar afxkiighnpurity
roduct, strea 5 ' 1,S | ped, Wi .th hi urj araxyl ene  pr.oduct

Ot ream 5 BRAugLIsteAe d o At s SMER RG bt @eficlddf iREE 1 pord 4 HEouasn

col um 31404 teeetystallizdte2603! Urtiare2ls AbUBIrSZm! 9057 oY e '_Fia‘ilﬁﬂtﬂhrf gkampfe.

reslurry operation. The reslurry drum operates at 42F. The remainin

filt ratle Crystallizar 280 lis oppratad At 11°Fe o e reffluent: fforet erystaliizer apetis@@:mt ¢o|
. . 4 j

of "pr Sy E6farglch v 133 BoREHEHS 1nSb cffirdded 2 The HotiindLnarhalily oBKS .
47, 39 anﬁomoaﬁemémzifu’gbs is elfoppesel into the resigmedson 182while thelsjedt filtedté iSP,
i o coem 153 U8 Roiiisek {40, ST pGtos Ars-Enistae bt o i

: : i i . ELG 2
o Shown TYCANIZB R BTESRANIN unit 194 SbiEiiSig Ko\ gAhyhge S The etbuine

PCTI US01/ prag@ene cakarframdbe iqynyifgmiq)@@ppe? Eiztﬁrrpslur@,c:ranmm ][rﬂ'_hsi reject

EXx r ene refrigeral,lon
compr Lo oA (preath 137, 5BEHs SBRR AR Wit bS50 BRANK HeL ehfianobiont o

to cryst ajnei feed amhi 101) dstoRs BBy sént s188WRERL I the® UnR40The ey from
crystallizer effluent, which conprises crﬁitalllne 5 paraxyl ene and not her

|i quor, i syt diugn d3Rais8emsfoseparativn vl somprising-a hydyattligiwvash wash

I : I : [ '
(St 1 oam 1(GRMER THHEWATIE QGAHCBrobfeds 2t RBhiofil Arioof e, br AGE iy .
l'i ne I 104paraxylenst produck rstigein  THe:r which isocarbinedh With High puritg peaakylens ar
exanpl e.

DL AL ARl 2R SRR anRt 7 ooyl Aokt s By, n e
centrifuggash 6N Ystretinh | 114) RUsaNnY it R_lRry drum 132 to provide liquid for the
reslu}ry operation. The reslurry drum operates at 42°F. The remaining filtrate from
the wash column 131 is combined with stream 101 upstream of crystallizer 150 to
form stream 102. In this example, stream 115 does not exist. Three levels of
25 propylene refrigeration are used in this example at pressures of about 47, 36 and 26
psié. The refrigeration compressor requires about 4483 hp.
COMPARISON EXAMPLE C
A comparison process design, in which the crystalline‘ paraxylene cakes from
the separation devices that process the effluents of all three crystallization steps are
30 combined and subjected to a reslurry operation (illustrated in FIG. 3), requires about
16% more refrigeration compressor power than the process of Example 2 for the

same production rate of 115,840 Ib/hr of paraxylene product having a purity of 99.90
wit% paraxylene. A feed containing 70 wit% paraxylene (stream 202) is sent to
-33-



fromthe centrifuges is dropped into the reslurry drum 132, while the
reject filtrate is sent via line 108 to crystallizer 360, which operates
at -50F. The effluent fromthis crystallizer is sent to separation unit

134 conpri sjn centrifuges. The crystalline paraxyle m t he
Dby i

centrifugeémi) ped into reslurry drum 132. The reject rate

(stream 11 stsm%ragq? N lopdfarsh % PR teiybiBllfte 028 MY oRNEdIRiEd Btbrit)

the feed (Sstream1l > being, sent el sewhere in.the unit. The slurry
from reslwhich comprises Zrystaliine paraxyiansagnd mothemliquordis sast e sapagationTwRit

hydr aul i h J Thi I 0 [t I

Wi e ot g cpmrelfd jnepd, SpifRltgeo e SRR FpBaRlihd 8’ 1bh fricke
with high intiifuledds aoppatevidOlins @08dhtosties rasiurBb deurd 220.] effte dojectafiltrate
117. About 34%of the filtrate fromthe wash col urm@istro?am_rbM% Is sept* -
to the & es(streaq. 2odhisisent to srustalirer) 300 wighopPerates Ak 35Ky y THRePHlteRh of The

| g y Lo h

cor umn 131041 BRI r Topnel 16y G TN laleny S0 & oo SepRrphuni
formstr eazrlat%m;ir][sin@ithrw(aumltrﬁuges.r gé‘dnelbﬁmmmm rnalravydeee. cakte e‘mme:m S

f 25 I frigeration. ar in this e at_.pr es., 0
about_47, - GNEHGeSls AGBPad VilinG 298 fniaraPEy EBhe relf Miste-y5em, a0
hp. COM A@o%?}{a %40L§x§amzﬁpmwm@ﬂoﬁéﬁfé§5& Bepl The bffiudht fibm drigtallizer

crystalline paraxyl ene cakes from the separation devices that process
t he effd ue0ss imfseat Itot $eparatiory unill 19 canaprising twoaeentritugesontlinge grystalline

bj ted t | i il . . j t
269 v o reATaRYene etk o BieCb el is'atdrtBrlia o 2Fs i odsfiff) dfein 3361
T 7 T s a0 S s i et ot
(stream 20@§c'haag@,<énﬂthttbe tegd, sirsam 29 obefore t ergif) dhe unjt, they o
whi ch t : T, e ixh
oo one b fi8fn thelrBERAY Unttiadt isehit 1o debaratcH dnit 28 P eoftpiisitfthree YRS
unit 7 yrpulicswash chluemns: eThesé wgeb. colirans ipyaducel Ihnwmkaakw,ufglwakef

fromthese , centrifuges,is dro d,via.l]j J r I ¥o,d 20.
The rej ect high RUry pa gepreeﬁrrﬂd%gﬁ)"hfcg @eﬁ‘ﬂ%?é%gylﬁgqr% H‘qg'erﬁ@é@ é\%lkcéiumg
oper at es aﬁl}r @Mrorh tRe S¥dshueslumpk (swearm 13 e seritwda dihe 248ctohehesuriyqiram
fromcrystallizer 500 is sent to separation uﬂr‘t %18 c%rl Si tI%r@gF
centri f uge220 fmproyidgstiquid f‘?fethﬂd'ﬁﬁliéﬁ&i’@r@&@e & foslurry d tqan%géé %
dropped vi | i ' | I is CdMibinh6 dttddrh 208 UpstreaAn
207) is seﬁ'ﬁ'é k%ﬁac'ra&&fgﬁ%@zfg@ﬁé%%l cﬁ?morgﬁér)gt es a‘p%g{iﬂ’ The effl ulfeﬁht from
crystapg i zef ci/BtafiRBr 480seht this examplat steeara @14 does wtexisti nghtegolevels of
centrif ugegr'op;[lre]ﬁe o isgte%t{ohnaere used in this example at pressures of about 48, 38 and 26:
psia. The refrigeration compressor requires about 5178 hp, which is 15.5% higher
than that for the design depicted in Example 6 (FIG. 2) and 6.0%higher than that for
the design depicted in Example 5 (FIG. 1).

25
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par axyl ene cake fromthe centrifuges is dropped via line 211 into reslurry
drum-220. The reject filtrate (stream 210) contains about 42 wt%

paraxyl ene and |Is heat exchanged with the feed, stream 201, before being
sent el sew@ormo3olt he unit. The slurry fromthe reslurrypciusmA4®@si s sent
to separation unit 221 conprising three TNO 15 hydraulic wash col ums.
These wash colThabwhiohddwiaimelddsentire 115,840 | b/ hr of high purity

- par axyl ene product which is collected via line 215. About 45% of the
filtrate fromthe wash colums (stream 213) is sent via line 218 to the
reslurry drum 220 to provide liquid for the reslurry operation. The

I d Th fil f
ot umms” i 5 corlor ned WTPRCS A8koAn PR A J6etyEhG. figf | 3 cpatfaensn

this gxamehginifg" ¢eedstighntioesmprisingxi G4 - ardmie | Ifxkbcarbbns PaAAY hatig a
refrigeration are used in.this_ exa ressures of about 48, 38 and 26

|
psi a. Th@ar@fyﬂqr@er%mceﬁtfetmr ebsak | ng eu%begt Hduweighy gpersent,nthe, procass 5o;

h| gher FHhh for the design depicted in Exanple 6 (FIG 2) and

6. 0%i gher an-that for the design depicted in Exanple 5 (FIG 1). 25 WO
02/ 090301 PCTI US01/ 49188 That which is clained is: 1. A process for the
production of apar aggystallizifig saic feedstreaireirea first enystallizeroatf addmpeesone of

corrprl sing C8 aromatic ocarb nd havi ng a paraxyl ene concentrati on
of at!'9l east about Bé Wer%%r rfg?"é‘gﬁg the process conprising: a)
crystal lizi ngpgai dréc%@ﬁhgaﬁ@ffhﬁ'?rﬂ cfdn*i;ﬁ'lssrfg’ y&hﬁylbhé%f}/sqéls% honaABARUD?,; Of

10 about 1 OOF to about recovering an ef conprising

par axyl ene cr ¢kt al separatingthreparaxylene; crystals; digan dhe ngother liguonxip| @ rfirst
tals f th h
Y oy ane cryel o1 SBGSTEoh P e b RtmoR R R v i Bpnb ™

par axyl ene cryst al eompiedelgoinedtirig the paeaxylana drystdis,pandxqdllectingd tiesiigiid d)

transferring at | east a ortlan of filtrate fromthe first separation unit
to a'®second cryst BRI&Y Relhi s operated at a tenperature |ower than

that of the {jrstyansengd amast&rpbﬁw 6f'fm'r:§lﬁ frdif the hisrt%tssaraﬁaﬁ dnﬁqe\éerl ng
an effluent conprising paraxylene crystals in a nother |iquor;

separating the par8f¢archerystajizes, ‘yhlchd%OPﬁéﬂtﬁﬁtaﬁ@rtﬂmRﬁI@Wfﬁ ﬂpV&efstéébﬁ at
separation unit angs sREfRY ¢A)StalRbrX ¥lyatiiZiny The! fiirhf, 2afd UWekdvertiP Hrft US;

effluent comprising paraxylene crystals in a mother liquor;

20 ) separating the paraxylene crystals from the mother liquor in a second
separation unit and sending the paraxylene crystals to a slurry
apparatus; ‘

f) transferring at least a portion of filtrate from the second separation unit
to a third crystallizer, which is operated at a temperature lower than that

25 of the second crystallizer, ctystallizing the filtrate, and recovering an
effluent comprising paraxylene crystals in a mother liquor;

a) separating the paraxylene crystals from the mother liquor in a third
separation unit and sending the paraxylene crystals to the slurry
: . © apparatus; _ o i

30 h) contacting the paraxylene crystals in the slurry apparatus with
paraxylene-containing liquid to form a slurry mixture having a
temperature higher than that of the lowest temperature crystallizer;

i) separating the slurry mixture in a fourth separation unit to produce a

filtrate and a crystalline paraxylene product, washing the paraxylene
-35-



transferring at least a portion of filtrate fromthe second separation unit
to athird crystallizer, which is operated at a tenperature |ower than that
25 of the second crystallizer, crystallizing the filtrate, and recovering

an eff luent conprising paraxylene crystals in a nother
separ at i ng“f%‘éz/“agr%‘)’éxyl ene crystals fromthe nother |iquor Fﬁ”g‘"{“ﬁ%d

separation unit and n r cr

apparatus; . 30 h) cor??gigllgngm hgqﬁgr@%gﬁge’crcé%@wt ?n% E@gah P&raxgbeanreat us
with par axyl ene- comtystalspand cojlecting the‘kqwd paraikyieng pmmdmalr e having a
tenperature higher than,.that of .the er at stalllze

separ ati ng theq)sl ur FQCW"QQL?&(!G?% aaP?@BPt f@éaﬁa Jﬁe PSpﬁ'%'BUd‘@'tago
filtrate and a crystpd kbéendawyatalizenangr oduct, washing the par axyl ene -35
WO 02/ 090301 PCT/USO01/49188 crystals with |iquid paraxylen conpletely
mel tin§ the parfkxyl éﬂ@CHBQy%It lsagt appifet fortias phcjﬂtfeﬁe sqleme 0P gresip
product; j) recycll

separation unit to gﬁgé ﬁu@é)@ tﬂa i Jegmaét@%qir{ll; Z'ic%/"’tc'??'r?féﬁ ;}ié fbugsht
anot her portion of fsebaraelbe lB'H!ﬂ, aaddtltrdtedmm khee firsb apd fourtbiseparadionf urfiis! tor at e
fromthe first separ @tl‘)n uni t tf| |trate fromthe fourth separation unit,
and filtrate fromth ePuf'ytapgﬁEa’f’%'urth separation units to the slurry

apparatus. 2. Bhe prioeepcess Gf Blaiml 1vivReein e firsti orgstallizersisadpératad at a
operated at a io0 tenperature_of about 30F to about 55F, the second

cryst 40l i ztempnesatuwep&abQUbBO%F to ahput 565 dhersegapd crystalizeniseppratess At a e

and the 1 Shepiziffe, of RBRL A6 7 oot SR R bl pRtiier 5 tndiigR Rt a °F
about 55F.tempefdtarePéioatann -85°Fiocdbiout 59 ikl thettbmpEratete of thetshirty aixturesin

operated at a 15 tenperature of about 35F to about 45F, the second
crystal | i step (h) iopbeul tAfFdo about 883ker at ure of about 15F to about 25F, the

third crystalliger ﬁeorgr%rcggf%f "l‘fl ith 1t\ﬁﬂ% Py firste rg?éi&fﬂ%%r %ngérgteﬂjﬁga: ‘o

-5F, and the tenperatur he s urry ure I'n about

about 480F. tempeialmreoebabset B5°FCtaiaboit AB‘EFr ethe selcont aorystaliizer is oferates at ar ry
mxture in 20 step & IS about 38F tQ € Qrocess 8fat X I'm

1 wherein temm&é%@ AROUE oIR°E; 191 ﬁeo‘ftegﬁog tsﬁn‘\h"'d crysta-{lzer Is operate

temperature of about -10°F to about -5°F, and the temperature of the slurry mixture
in step (h) is about 30°F to about 50°F.

4. The process of Claim 1 wherein the temperature of the slurry mixture in
20 - step (h) is about 38°F to about 42°F.
' 5. The process of Claim 1 wherein the paraxylene-containing feedstream

' comprises at least about 75 wt% paraxylene.

6. The process of Claim 1 wherein the combined paraxylene product
comprises at least about 99.5 wt% paraxylene.

25 7. The process of Claim 1 wherein the slurry mixture in step (h) compnses
about 30 to about 60 weight percent crystalline paraxylene.

8. The process of Claims 1, 2, 3, 4, 5, 6, or 7 wherein the crystalline
paraxylene product from step (c) is combined with:the crystalline paraxylene product
from step (i) prior to melting.

30 9. The process of Claim 1 wherein the amount of paraxylene crystals in
the slurry mixture formed in the slurry apparatus is greater than the amount of
paraxylene crystals sent to the slurry apparatus.
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conprises at |east about 75 wt % paraxylene. 6. The process of Claim1l
wherei n the conbi ned paraxyl ene product conprises at |east about 99.5 w %
paraxyl ene. 25 7. The process of Claim1l wherein the slurry mxture in step

(h) conpri ssazo2/caout 30 to about 60 wei ght percent cryst alggringsopasiggy! ene.
8. The process of Cainms 1, 2, 3, 4, 5 6, or 7 wherein the crystalline
paraxyl ene prodifet # dPFosesD fof) thes rredustiand afi paraxylener \framal ki paraxylene-

bar axy) enc.aAG! febd@faihRoprslld 9, ' Aroffltd WyardBarond " Sl iy 4

Claim21 wherern The anount of paraxylene crystalsin

formed i n paraxyens r gongendretions of sabyrleaste mbobibin5s hweighb uperceht, e apsdcess
crystals s(%grﬁ "H)fy['he slurry apparatus. -36 WO 02/ 090301 PCT/ US01/49188 10.
A process P ‘production of paraxylene from a paraxyl ene- containing

f eedst mear Tf * (a?rrpr icpystallifing avaidribedstiati aF A" fieb enialiZavand t8mperatary bEne
concentration of at |east about 55 weight percent,” the process "conprising:
5 a) crystallizing SRPHt 1QEROaRUNEDAFa first crystallizer at a tenperature

f bout 10F b . | . t L] Si , I
Crystals in a i3 hefetoenho shefBGR cambi olialy bRl i A BouRRa
the nother i qw_ﬁ)r @ separatingt thes paraxgtanencuystals frons hthie grriottiserphiguot yineaefirst
crystals, "and coll cepbREtpH LR watline B Aeete riyatils with R dhdisionsy o
| east 1@ portion of Gompletely Metting e fpatdlylairbanatale N aHa! éolfetting tﬁgqgﬂuﬁh

e

crystallizer which is operated at a tenperature |lower than that™ o
first crystallizer,P Rrefelithe filtrate, and recovering an

(o 15
ef fl uent conprigsi ng ' | r. 2at i ng
The. par axy! ane Chr yoV SRRl aeIeasY & pBior & hdt8idih the B serBlagBRTAIR 4\, |
and sendi ng the par asgorsherystaflizesiwhich issopératad at apemperatsire gwdr thaafthat i ng

R U M R T R (RO
the sagsond crystall efflient comptisihgiparaxylérieccr/stals’intEmotiist lighepver i ng an
ef fluent conprising paraxylene crystals in nmot her | i quor; .

ef S para%(qu ?he parzxyﬁene crysta?s from the mo?her fiquor in a second
separation unit and sending the paraxylene crystals to a slurry
apparatus; '

f) transferring at least a portion of fiitrate from the second separation unit

20 : to a third crystallizer, which is operated at a temperature lower than that
of the second crystallizer, crystallizing the filtrate, and recoyering an '
effluent comprising paraxylene crystals in a mother liquor; |

Q) separating the paraxylene crystals from the mother liquor in a third
separation unit and sending the paraxylene crystals to the slurry

25 apparatus;

h) contacting the paraxylene crystals in the slurry apparatus with
paraxylene-containing liquid to form a slury mixture having a
temperature higher than that of the lowest temperature crystallizer;

)  separating the slurry mixture in a fourth separation unit to produce a

30 filtrate and a crystalline paraxylene product, washing the paraxylene
crystals with liquid paraxylene, completely melting the paraxylene
crystals, and collecting the liquid paraxylene product;
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g) separating the paraxylene crystals fromthe nother liquor in a third
separation unit and sending the paraxylene crystals to the slurry 25
apparatus; h) contacting the paraxylene crystals in the slurry apparatus

wth araxylene-containing liquid to forma slurry m xtu i a
bt ur Fo el 2t of Yure or EETLRLA%s

t enper at ur than that of the | owest tenperature cryst I zer; i)

separating theysl ur iy iixh i Joadt s pb@idhtdt fAvaa Taim @e folirth separationaeitdo 30
filtrate and a*crystal’l'i ne paraxyl ene product, washing the paraxyl ene '

crystals with |iqui chefirshepistalizercanthl etely nel ting the paraxyl ene

tals, d | I ecti Qi : : ; 1
PCT Uso1) 401881 + SEpbiing it {espt afpBF TGSt AR eloctdd M ARe OReE T 1

separ at i Onyougisting @f flithateffrorattherfirst sépdration uaih diltgterfeary dhe fgudh separation
another portion of filtrate selected fromthe qr CODSLSL filtrate
from tBe funitsand&ifeataf "Pﬁhthﬂ'ﬁ?rﬁt, arpqs qu"&‘t %W%mqﬂﬁgg% | ﬁﬁt@tﬁg ﬁg{aﬁﬁosn 5

unit, and filtrate Hianhidagss iof Blamdofwherbih merfistatrystallizer issoperatdieathur ry
apparatus. 11. The process of Caim 10 wherein the fi rsﬁi crystall i s

| zer
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' 14.  The process of Claim 10 wherein the first crystallizer is operated at a
temperature of aboui 35°F to about 45°F, the second crystallizer is operated at a
temperature of about 15°F to about 25°F, the third crystallizer is operated at a
temperature of about -10°F to about -5°F, and the temperature of the slurry mixture
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15. The process of Claim 10 wherein the paraxylene-containing feedstream
comprises at least about 75 wt% paraxylene. |
16. The process of Claim 10 wherein the combined paraxylene product .

comprises at least about 99.5 wt% paraxylene.
30 17. The process of Claim 10 wherein the slurry mixture in- step (h)

comprises about 30 to about 60 weight percent crystalline paraxylene.
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