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METHOD FOR PREPARI NG FREE- FLON NG CRYSTALLI NE MATERI AL
TECHNI CAL FI ELD The present invention relates to a

wompbdmad2870r preparing crystalline material s tratr/@nens 022452

free-flow ng. Mdre particultarly, the present invention
relates to a method for preparing high purity,

CrUETAOD FOR SRR GOHHGAL POSHIE GRTSBALHRlE ikERIAL

free OW ng subsequen purification

specifically, the present invention relates to a

met hod for prepari ng THGHNIGAL EIELDcrystal | i ne aromatic
dicarboxylic acids that are free-flowing from bul k
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coatagepoxyl i c acid, terephthalic acid and isophthalic
acid are used extensively in the manuf acture of

pol yesters and pol yaqi e rs are used to nmake
films,. sheets and nngbggigyﬁﬁkﬁgééﬁhich have

conmercial applications in such fields as autonobile
par@gstaltide dromdtiadicarbewdc acgés suoln dsaberezese dlaehxeaytjc agd, upon _

g PaeEs e b PP B it P g b Deatbre afg are
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cd@n@tial dpplisiohd) For 2Rthpky nhpHEhaleie alcyibbﬁylw@cmater@mh@lﬁc acid .

the correspondi ng aromati c dial ky| ngaand For

anghisgphihalic w} HB MR AxIcasixely & t(wrmAyufs%fe Hestest 0 aci d
pdly deftliesaPR1yREY UfeQledt thdk@ filhd) WhébtsRRASR I @YiaeAlds %1&’1fhave

p-xyl ene and m xyl ene, respectively.
commercial applications in such fields as automoblle parts and food and beverage

containers.

Depending upon the desired service, specific aromatic dicarboxylic acid(s) and
amounts are used in making polyesters to achieve better tensile strength, lower haze and

improved color.

It is well known in the polymer art that crystalline aromatic dicarboxylic acids are
generally synthesized by the catalytic oxidation of the corresponding aromatic dialkyl
compound. For example, terephthalic acid (TPA) and isophthalic acid (IPA) are

produced by the liquid phase oxidation of p-xylene and m-xylene, r.espectively.

In making polyesters, it is important that the aromatic dicarboxylic acid contain few
impurities i.e., be a high purity, typically having a purity of greater than 98%, and

desirably greatef than about 99.5%. However, in producing the aromatic dicarboxylic
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In maki ng pol yesters, it is inmportant that the
aromati c dicarboxylic acid contain few inpurities
w0 2@6/011287 2 high purity, typically having a pupCT/ysms/022452
greater than 98% and desirably greater than about
99.5% However, in producing the aromatic
di car boxyl i cacids, a nunber of inpurities or

aci‘dﬁfﬁ Iﬂﬁiia%ﬂﬁf 1%1piuﬂmfjshﬁ3 chﬁﬁrﬂin@ﬁts inhtle fORMQAE Hichtonpbirboxatit deid,
es oxi di zed mat ver oxi di.zed o
alﬁ?Fﬁ‘t/ j yfjogidize mf%@ ?Vég?ﬂglégda atﬁ'aa £ WétaHYF%SSéwﬁé agfl s like
ar@ AleSIpe8Ebed Mokt 1alidk thef cohRRSRNER i AMRO ISy @ffect the
ggﬁrltles may affect the useful ness of the aromatic
usgfulngpIReRe 4remacq deagRoxylirnib pfen mPRAMY o PaFIRIRE polycsters and
pqi%Mgéters and pol yam des. For exanple, in the case of

and | PA, carboxybenzal dehyde (CBA) and tol uic acid
result fromthe inconplete oxidation the aro

i Tt P 08 AR5 OBEEA STBIE 80P I dgbrr (GPQ) and foluic
acﬁd;%%{ frdhuR 1§éo%?et@§i1@ﬂi%ﬁ of i€ a%g@ ‘afméﬂm c&rﬁtydﬂng 86ihtCBA

e two car oxy Ic acid groups, erm nate

andHeluistrgidrarodndgsipableysinse aeithsr b G@éﬁnqrrtbﬂqtphnw@d@ve two
ca%og(gfxy&xé/ %ﬁoﬁ%s‘a‘ﬁétg wobd\ai ?ﬂ@fﬂU thafn opz%ﬁyegéﬁrn%@gceh RloHi £

in sm uantities
credd ditdroxylin aca@ldAdYaotagc@Sb'h@th?EEAaamd tQIQIC@F@ aeﬁ:l?rdduced in
urities n eneral |y known as "fluorenones"
Snéagpquﬁrrnbtbes A arggg%gFogﬁbol%es have two carboxylic acid .
gr oups, and are therefore not chain tern1nat|g$
Howeadditiorf {outhe ERAred tadwie ayélmmwtlesmg@potmﬁs gengeally koeras as
resent h r r c
BB o A0, PR Bk A GRE O el Ay
thetegoré mste:gmn gymiriating. ﬂm&e’sﬁwwmc_s qmej yélfoy. élfhusief ﬂuorenones E

aromati c di.carboxvyli g .acids. Processes far
B GrPPIeG BY St PRt D PELS promt rpgy oA ac e kit
c@kd generally involve at | east one crystallization
step. For exanple, U S. Pat. No. 6,265,608 discloses a

process f uri fying TPA hat. ., -
P O e e PeR TR PR B oS SR T Rab gt
P@rée%esz?megérﬁﬁ pulfil Sehmricarbox e ged(@tarargell kiown and
oducts o

. di t th
ST GOl g1 SORMIETRD P BBUE RSBBIPOY. RO A5 608

ddUbeRd ptdiessTNdnBGRABTP R And1PRPbY a process that includes the steps of
dissolving the products of the oxidizing step in a solvent; hydorgenating the products of
the oxidizing step in the presence of a-pall_adium catalyst; and introducing carbon

monoxide during the hydrogenation step.

In the case where the oxidation step produces isophthalic acid, the hydrogenation
step hydro genates the 3-carboxybenzaldehyde to m-toluic acid and 3-hydroxjmethyl
benzoic acid. In the case were the oxidation step produces terephthalic acid, the |
hydrogenation step hydrogeﬁates the 4-carboxybenzaldehyde and fluorenones to p-toluic

acid and 4-hydroxymethyl benzoic acid.
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I'n the case where the oxidation step produces
i sophthalic acid, the hydrogenati on step hydrogenates

wo b@eB1287 boxybenzal dehyde to mtol uic aci d anpCT/US2005/022452

3- hydr oxynet hyl benzoic acid. In the case were the
oxi dation step produces terephthalic acid, the
hydrogenation step hydrogenates the

4- qalobRXYReRedLgaby de TR AN U0 RNQRRScri stal Pzetl Phodu6: iCi d
and 4- hydr oxynef hyl benzoic acid. To obtain purified

re-gisyadvesd i8 agplvarpAThhiplyepins selpréedeso it tl@,erlywamhzéeda greater

soﬁ[)ﬁ‘f’}“ﬁ%ra{hggﬁ’t@ﬁmzécﬁﬁjoéf&q Jlt}? }@Itegﬁ Egextg is) %ngcgg qiéé{@m ah$1PA

regydtailiid m1a>h1ghhrawnttm@morgﬁgprally havé gopusidy glteatemtbatt $repercent.
tenperature is reduced, the TPA and | PA recrystallize

in ' r [

or é.?% gjragt 6 @5’%6 {)Oédrl%cg{]st@ a %@&%g ﬁJr#)Veplé‘xM ;ﬁ\glﬁ@d @P'.f\ aB& IPA

wltrsthe oside m@xeg reidefemftag oxidatipn pection praie- fliswveqim\a afﬁq:tWPA

C Vgtja?hz%tlgﬁgol&enr %f&ﬁ)q ﬂﬁﬁegtsis Fela Qo §8Rs 8{ gﬁﬁllli’e@s whth h_l%
I'n a selective cry sta zat 1 on

the ailide ot growW e eva@atatlog thefrédctiemsol vest, fusdg stepaisgpressats reductions.

Th%\rf\éﬁ L I Z g qrﬂ%resrsgaelcyt qug?]e% EP,& ég:'] %)epbrgatséd bd gxr ?Wexbééke of

pupifie EFHA@:IthMer bbtained is Washadrapd sedkkd wéhl \Aated to remove color and

B R GFR F1B A S ST BB A PRalele i e

crpRakad thwh idiediremnoteahe eymnetoadb o oflesh thdre0.29% &l the reagleing
of the selective crystallization solvent fromthe TPA
pied acidrprgstpls| tered crystals are.then dried to
renove the solvent to a level of less than 0.25%in
gh €1U4 (B) elgaggtdd 6d 4? 53 sd1b ¥ €8l mathod sitils focthat .deddribed iRALS. Hao No.
i.scloses a nethod simlar to.that described

6 P 0T T 0 PGS S AP D BEF R PG MR YR aring
mhteQ4TY, RolvEMIY iptbddléts BEJiEd rehctiefNAndi R iof@r Weﬁﬁﬂtn%ﬂerﬁﬁsa Mhing

material s, sol vents, products of sjide reactio d/ or
mefhorbincluends sters ofilieinEdh & isPeRoT PRI FHAY T tar feke

dlfs%%t% ﬁLér b ih r:lgeﬂea?ve q{'y%ﬁﬁfzﬁﬂl&xnsoix@mf 4 Eﬂrbl@véﬁéd&%pérﬂﬁre

di ssol v@ﬁg I'ter cake in a selective
todoyse sdlitionacrysallisiog v eddPAéwnewhewvw in élméyséﬁllmaémt 0

soflv‘” Qpa?'a%ngh{[e%gstaﬁ{zzggﬁﬁed%pmmﬂ% Ed166b By F-@R0lVAg: or

I zatl1 on soO vent separatlng
sdaknag treyvetshdd furiGied wr sk etel¢vakd ftenoprrdtive ta oy the finaleaces

-di ssol vi ng ,or . soaking..th u ke
ofghe & 9o ke FAPUH AT s Ba IR af ol R
preferred selective crystallization solvent is N-methyl pyrrolidone. In order to remove the
residual solvent trapped in the crystals of the final IPA product, the washed IPA crystal§

are fed to a high temperature' soaker where water is used to partially or completely

-dissolve the IPA crystals. The IPA crystals are again precipitated or otherwise separated

from the soaking water.

In the aforementioned processes, the high purity dicarboxylic acid crystals are -

typically filtered, dried and transferred to a storage vessel or bin for later shipment or use. . -

A problem not recognized ‘by the prior art is when such purified crystalline{mate’rials are
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wosmbeeesre crystallization sol vent

of the crystallization solvent and obtain the
desirabl e particle sizes and shape. The preferred
i s N et hylpCT/US2005/022452
pyrrolidone. In order to renove the residual solvent
trapped in the crystals of the final |PA product, the
washed | PA crystals are fed to a high tenperature
storORHE acol & 18r0RRiBHin; SorGi 8, lte BtAlIiRd drym@ic dlexehiehdd(s)
di ssolve the 1PA crystals. The | PA crystals are again
fom égglw%raies@ablmpé%%? firs Bow epmptgrialfrom mstorge ¥83RT ng
&h notltdbé bﬁm@fb? LRVERS My O l%(l)cf’?é\QG b ﬁ:‘éiduﬁlr%leEllth"trapped in

urlt | car ic acid cry stals are t@flca
the Chystals @fithe gpiif aawnattqchmboe(vhwld product pist thg drvinigstdt or

alll’m@%xf Qfecti \%t Elenﬂ;{)ﬂ@gﬁ&l ifot HBSE thé\iiqoll’\leﬂp BN the surface of the

rror art is en such purified
crystglbte&llplrcpdmet tmtdesnnmts) ¢oee sotepmgletaly wmwe thejresidugl sg@ent

%)E%g ngwglglt a nrlgkg zﬂse hx% fed %3 & J(ligl{t'? ? id l:s TPA or Ip

orm aggl oner npede t
wﬁtéﬁapbéd)i\tv tif crypsasleisinat cdm;ﬂamly h@ncsztear @ge av;@sgé bf time, thls water
Al t.hough .not

bound.b t d
calnﬁxagrafe g It}lfLPéllfg?o(l? nclrystagli eysgbi érg i ng tr teer Cr} thgt%%i?a% ft\lig
Tmh or gw ¢dube DtIRF myalaus ﬁfﬂlb@aﬁﬁ)?bwbdwt mcaiggﬂomemohmtfomndumps.

t he rylng step, altho ect.jve i 1T
THE N eI b oPA s R o 8 e Pl S it oV the
stlnlége ?‘Jn)a%leahld #AQicheP gl Usidse bh&gﬁngﬂér}lbﬁgz&i Iﬂ@ggihge;ﬁolﬂems durmg

etely renove the residual | vent trappe _
uré?@ﬁlstgalTéns ip pspesialbppyeleqpaticefor WéO%i‘f ?:‘)n&ﬁ"@gsr%‘é% |“f‘l‘?s

wﬁ&l tgmgéla LR a abb?f??lé@f@a&ildqﬂp%tﬂv@ hﬁtl:lﬁit? 'ié/a%baé 0%.S

e ely renov er a period of this
mater can migrate to the surface of the: crystalllne

st r Aceuliely, Ties indtnepd bha metod dradkineromshs el (o)
ﬂ&?&?ﬁﬁeghpgrr?&%ﬁﬁ@&&fﬁ%ﬂb Fﬁurif|ed product to

orm cl unps ese aggregates or clunps
|npede the free flow of the crystallized product out

of the storage cSHMMNABY QhdHEINVEREIONay cause
bridging or localized plugging problens during

unl 8agiy)the I&Exﬁ ihvEnBSHA8 & nfdtHod & iﬂzllduﬁg'@fréd:ﬂévﬁhg, crystalline,
unloadlng bu contai ners during tines

high ppetyaramatis dma@oaﬁmxdfsao Moezmlﬁaﬁly tbﬁ areset dveqtéon is an
iF;grnlle(lilic%Y 0 tﬁe to tllllc? oégefl?mgbé}?ﬁﬁlllh@zgl)ﬁatié H&fBoxyfic §C1(ﬂ§ﬁdhl§h

omati c di carboxylic acid
utilizzta salvemh:rgstallmtwrt step md)asir:ahg bte thenichprevement ingindeg | the steps

o? storing t lie%:iea— crystal[l\"ym&%w dicarboxylic acid for a period of time sufﬁmcnt
for at least a portion of residual solvent retained with the dried crystallized aromatic

dicarboxylic acid to reside on the exterior surface of the crystalline aromatic dicarboxylic -
acid; and subjecting the stofccl crystallized aromatic dicarboxylic acid to a second drying
step by contacting the stored crystallizcd product‘ with an inert fluid for a time sufficient

to remove at least a portion of the residual solvent in the stored crystallized product

It is an object of the present invention to provide a high purity, crystalline aromatic

~ dicarboxylic acid that is substantially free-flowing.
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Briefly, the present invention is a nmethod for making
a free-flowng, crystalline, high purity aromatic

wodios@eiheseyl i ¢ aci d(s). More specifically, the pOTASR2065/022452

invention is an inprovenent to the nethod of making
crystalline aromatic di carboxylic acid(s) which
utilize a solvent crystallization step and a drying
St efmotlidh bjedtf cm:epmeatt inveatioithe pravide attigtppuridy, crystatiineng

the dried crystallized arg i car bo C aci or
arﬁmﬁtécr‘i“% Gplie ??@“@h‘?ﬁ? Faéﬁfmffl&‘r‘i ‘g{W‘Pfé%f‘é{(g‘/‘%lepVS‘?’PY%rf{ a
stb@gd plinesOl vent retained with the dried crystallized
aromatic di carboxylic acid to resi de on the exterior
surface of the crystalline aromatic Cﬁj\’ oxylic acl ;
andt B@Bptaesabifgt efithe EwPERVENIge P proside Mﬁ% crystalline

ardinG @ BOAYdAyhic 8GH that B s%s@aﬂﬁﬁﬂdfréi[ﬂ/dxﬂgg &icﬁeﬁmm’removed from a
cont acti ng t he stored Crysta i zed gro uct with an

QERd o the reladiygt a
reS|duaI sol vent in the stored
thh{’ Indlb?Vzee%)bpr oduct is an object of the present
i nvention to provide a hi gh purity, - crystalline
ar ohtees¢ anddithea pbiexty idcadaiasiteses hbthe peesent byertionivell bgeome more
;{paxeegt E‘o 1 llﬁ@ﬂgtﬂtbee{rt iR b/ie%&;;&f tﬁ’é foﬁlgﬁ n%rd%&?igflod z{h\&QK@ i on
rovi de [ purity, crystal e aromatic
a@pmaarkymgwamngs:whbrtlh dike patsani sbigets havelsimifar eaferpnasiumgrals.
and .easi | d. f r
GRE R IR LSRR hERL BuBbiANE S ALALAGE] ihhed & e
c@shucghmpdisaldssyd heeipdutinbteatcbyathosmape of the ma:eb@;d}clalms aci d
that i's substantl a| I y free-flowing and easily renoved
froma stora TR WK tions are
above 750F ( g )r%gl@g)tlve ﬁ% dity is above
50% These and ot her obj ects and advant ages of the.
pr eBléhtl is nscbematarview Iustomiog the nrior ert a/bptamémdﬂtgtpftaﬁmﬂ%

n e art f..dhe following = '
%J’z%%‘spﬁ“’% SaNg© Vﬁsselalélgé)ﬁﬁ(gln%}?eﬁg dr awi ngs wher ei n like
parts ‘and objects have simlar reference nunerals. 1t
i s FIG.Bes asetienaticode ilhatratingen embedimiente§ thermeespat ihventiert

d
w&i\ierggnl tgg gtgrsélﬁ éxsyétaﬁlz%cl etlroztngtg &19%6%§'h g&g& Sscsg%%&tg@%taﬁgqond drying

i nstea ) v
s@p porde thedbalinprof tRRIuEiFcAESER! PTI ON OF THE DRAW NGS
FIG 1is a scherratlc view illustrating the prior art

Wheﬂéd g 1|s L& nemt cotllew 1Hﬁlstratmg another embodiment of the present

invention.
BEST MODE FOR CARRYING OUT THE INVENTION E

The process of thé pfesent inventiori is an improvement to such processes 'for
preparing high purity, crystalline aromatic dlcarboxyhc acxds The 1mproved process
produces high purity, crystallme aromatic dlcarboxyhc acnds that are free-flowing
subsequent to purification and particularly crystalline aromatic dicarboxylic acids that are
frée-ﬂowing from bulk containers. Process for manufaqturirig crystalline aromatic

dicarboxylic acids are well known in the art. Particular examples include processes
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container is froma storage vessel, bin or container.
FIG 2 is a schematic view illustrating an enbodi nent

woofood/nig2qar esent i nvention wherein the stored PCT/US2005/022452

crystallized aromatic di casboxylic acid is subjected
to a second drying step prior to the |oading of the
bul k container. FIG 3 is a schematic view

dedchb@itlh &l $.1Pgteaf19616)1 1 @O0 d) 118084, G481 Jmez mhesem 972, to name
i nventi on. BEST I\/[DE FOR CARRYI NG QUT T

onifi g Jerrrepasme PREtigs xwAtting Wétmlpr&#%b%h? 4\5\?
180, PR AGERERS of @Eseﬁi’aﬁﬁ@ raké]ﬁcd?ﬁ&@te@ﬁérbﬁﬁby reference. One

crystalline aromatic dicarboxylic acid i proved

slpkle;bleéb,e Pt wilderstand thapshe pregent mw%mt i épelwebiﬁfq 3l
ppdcgﬁém?(%laﬁlﬁg @1:2 glﬁné B‘Qha @ce(rﬁ@)@hf: LQ QEhSH ?&%ﬂ%ﬂ% to
R i |

puri I catl on partlcu ar | crysta I ne aromati c .
behzcraer dbmdydxuybc awd, d@phthaicneah@rtfomec oy aibaugoiq asid, bagerlthalic

a018 {sopC tliahc g?h%? isncfu(aé %Pér@e%%f% t s?arll}{z%h@x{ Mqﬁ q{owever

I C acCl are we

' fcﬂahd sakejbﬁrre\ebyamplfmhamtyl thel eremn()pxessesdbsmbmbmem OLfJa §PA
aP&g@%t NosS. 1 10,984; 5,1 10,984; 5,481, 033; and

Aé’f% s((‘Z‘)s)name only afew, for preparing purified
crystal li ne naphthal ene dicarboxylic acid, TPA and .
| PAGeiidialyetikipugficti BRA squempeedobing helsest pat intest aysallization

. lfnc ¢ Sﬁrlaaybﬁ ee‘{’ées 1(518 Oﬁdr %fl‘ﬁége Qg gtm eI‘I’Q‘/{({V tkggolkf%}ltttchx%move
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er stan I nprovemnen
inp@ities aivhas CBA3hhd phicasdihst dmpresmklnm}p @n@s[tradldct n%utable

sHermEheliar earpaRste coadffon DN R SRR g Mimeny

fe@rathid) NPRAR I pipedi€ing, NaikyBphihélidoae Q;Otldasemdthyl pyrrolidone), N- |
i sophthalic acid that include at_ | east

reqreaptosiny|-2-ayireliioge.dpymefhylduppyriohfonent- 1@3{%5%1“@? evity
p?ﬂgh(fo%g‘ théBhdin¥, N-tf&ﬁlyp{n%iﬁeﬁnao co cthls deBGs, iah@tks, amides,

ernms of TPA and process es).. Generally, the
eptarsi Waterohn?lfmxtiuses pheeqodr Bugfamabn ghegolvertds tvatsheWhen alfi is the

gfvxrﬁt ez o‘?'@he%triﬁ? 1&1[}1) eh:ﬂf'}ngﬂﬁst WaJe B nHPlished by

ssblving the TPA W th a solvent to renove -
dnsmlumgtheemodmcim aas&q@BAs sczimtd)ntaohrwlcvamdl teinpdnattireat about 212°F

SHEMT R A e R ST
a@Sﬁtﬁg“Fd(@QO"@ Nirchr Bt ¥ stallize the aromatic dlcarboxyhc acid product. The
purxﬁed product crystals are then separated from the aqueous solution. A solid-liquid ~
separation device, such as a cenmfuge or filter, may be employed for separating the :
crystals from the aqueous solvent. The crystals may be washed with additional solvent
within the solid-liquid separation device, or the crystals may be combined with additional
solvent and sent to a second solid-liquid sepafati_ori step. The washed product 'crystalé are
then passed to a dryer and heated to a temperature of about 212°F (100°C.) to about
356°F (180°C.) to remove liquid remgining on tﬁe cr)}stals.

A substantial portion of the TPA or IPA crysfalline product has an average crystal

size of from about 50 to 400 microns, preferably from 50 te'300 microns, more preferably
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formam de, N-fornyl piperidine, N-alkyl-2-pyrrolidone
(such as N-ethyl pyrrolidone), Nmrercaptoethyl-
wo20pyon2ed7 done, N-net hyl - 2-thi opyrrolidone, PCT/US2005/022452
N- hydr oxyet hyl - 2- pyrrolidone, norpholine, N-fornyl
nor pholine, C -C alcohols, ethers, am nes, am des,
esters, water and m xtures thereof. Preferably, the

fr SR Y & MboliS2008HhiSfons ¥¥6R0Blerat dﬁfrt)xhq 06 &) MBnhicrons. The crystal
purification of the aromatic dicarboxylic aC|d roduct

 sizggend thsepreduebisdrtesmiael ippcemrdases \wthgletprf&ee%é%fe? elory-

aqueous sol ution at an el evated tenpéerature of about

2 1 %‘Q Fouf 098 olindeQ1 @b-o).l% gﬁ@%oﬁﬁg@p@})an&lﬂbﬁﬂlldfdﬁdxﬂfld ag

he tenperature to about to about 2480F'

. sa(rmm@e tegt thagarige r Thegamplp 4y lggnpqggx@zoddé thercoptginer, The instrument
, usgh fs rﬁ?%gtlnllz%e iHEh RSP d}ygowdél'bgrtmérsﬁzfe RSy RY aehigble from

crys S are en Sepa fromthe agueous sol uti on. -
MAlvsmI Tnslutinieqisildd. s@pitadatingsioms sliesampleicied isa mtedhatdeliverrms -

q%al;r? %1{;] eurn’t otnc% pe%nzﬁm ¥t%%{]r%t sactgﬁ@rtﬁé &J@&tdrhgtaﬁg%ﬁi @éu‘-’rts

2gue0ons 'S0 e crystals may be washed
ofvpattic] ek dnddrsalbusmh sreqtlewlatedi n t he solid-1iquid

separation device, or the crystals may be conbi ned

WI t.lzs uﬁe((ij hére%nﬁ% te%l“glﬁ)g{angﬁ goﬁ%@t medhs "{’li;]a? gfégt'é{jthan 50 percent, -

separ atl on st he was pro uct -
px@feyabﬂ )agrsatarthaxt tlepereas st nrofeaibdrgxeqteram agrcent angd mpst

pr(e%% rfa freth %&gc%tpt 02f tl%e dfr}'s(ta]lgxg)e np?oéu& Rasaaﬁ %Uéraéescgfsltal size

déstblsddaneaqusmbﬁy,dm pmht)t dfaheT @ystaihnd ;ﬁpdm isgreatdrithae about

%,o Sf“ ! B’ﬁ th%‘%g?g*}%g%’iq S%pr?egeﬁ% rea er3t%1°§§ @P %Whe%gsued

dm@x}m’cq&ar abl yfrom 50 to about 200 m cr ans and rrost
preferabl y from 100 to 200 m crons. The cryst al size
determ d |n cord

h d .
pr o}é%fg‘ﬁ‘l%réo‘d L‘rlltg‘%ar‘%reﬁrtd Ut eocryesl %d‘({)}%ﬁ%éh?eaffés

‘ prep&%@bgﬁ RIOwICHDERS, Mekd hrsl tpmferrad Viy lifid 10 eoh starbge vasseh 30. The

20

.25

| e of the test e The s d
cRal i BOMCATHRe tonae A oP oG 20 e Sntas DanhbAE
cbmﬁ& iqiu&#a&eaqh kriraliidig RovEarca ti cl e size anal yzer
avai l able from Malvern Insturnents Ltd., United"

Ki ngd Th I
T SRR TR TR S G

ARlHB URaBLyIRALRG Quct tHhtaS fred-lewing hasn tensoved frparstéhcdutk
size and distribution are cal cul ated;, As used herein

cotteinerer Refesingde BIF- i2athe sostallipg d“’ﬁ’é’ﬁi‘ﬂélctaﬁ’étpr@dr”é'a‘ts BrePpRd Ry 2
iRGwR ﬁxrog&g,tdrled and transferred via line 10 to a storage vessel 20. In accordance

with the present invention, thé dried, crystallized product is stored in vessel 20 of a
suitable volume for a period of time sufﬁment for at least a portion of residual solvent
carried with the crystallized product to res1de on the exterior surface of the crystalline
product Desirably, the crystallme product is stored for a period of time of from about 1
hour to about 5 days, preferably from about 1 hour to about 3 days, more preferably from
about 1 hour to about 24 hours and most preferably from about-'l hour to about 8 hours.

Although it is possible to contact the stored crystz{llihe product with an inert gas to



10

preferably greater than 60 percent, nore preferably
greater than 80 percent and nost preferably greater

wotdoae1019887per cent of the crystalline product hagTars2005/022452

average crystal size descrigbed above. Desirably, the
purity of the crystalline product is greater than

.about 98% preferably greater than 99% and nore . .

reffoRE QXE)BIQLIHUZQ EQAdne it Kb 8BenBps&VedthattiRn @ﬁ:ﬁirﬁcﬁﬂt has an average

di car boxylic amd Referring to FIG 1, the %r art
crysfal; size98 greateeihan qhput 4 grscrens] shaneds aé%@&amlioev% g ineg gas
to%a?sotﬂfoggh fy s@)réﬁrl:%‘allme%@(ﬁﬁt wgﬁdu?g gﬁﬂganﬁ fe%ﬂﬁlﬁﬁff ﬁlﬁqeéﬂiﬁl '

to a storage vessel crysta i zed

sqhventi ubecordinglydiris desinll é(rfrthﬁ)st‘ﬁfﬁd) my@thlémgpr@ﬁw & it e gigturbed

aY the bul k container, illustrated in the
dr %Mhlsggno?ds()fttrall car 30. ‘An |rrprovemsnt has.

surpri si ngl y been di scovered in pr eparing a hig
pu r Aftgr a soffiesmbpdriod of Hing ferisblepstiaporion@f mS@a@léplvmé? mﬂ&rate
G f
s by R fﬁf@%“% AT R ORSHE Bl 1 OB SUASE Broduct

tlprchtﬁditnelpsodpptepaa@ﬂ:rﬁw friamiaterage yssst b via live B2t adiyer 40. The

trapsterre ,
QAP EREE b bl deb A | AU RRRUER gD it
s vets foa lalpiezi@dio fiyimeeok uﬂicrem tosempeditilensteemstidn @ defirably all of the

Al 58 BREEL Y Sholl oL bR gk

flafdyish ﬁitﬂog&ﬁdﬂmﬂhﬁt@@k WWhen @i reduahsol vemt i xtagar) iois dssirefl dwethe

* reoinnorigd L Pati® B Er G n S Pl bRl 05
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tHRQUAE 1st1st @’Qiﬁ Ubou? 3d%}’ﬁmreﬁfr&ér@bl@blh@lrefaﬁmmdiﬂﬁ oﬂihh gashis less

about 3 nmore preferably from about :
tm@b@utéﬁ%hwr@saﬂr&fqg% thergap ihaps 3337 r“éuﬁﬁs G, fhe g “bone

dhe AR avEhgNQatve lﬂrﬁlm@yumedstthdn%bm%% bR ih@t ©08 E@@éets the.
t'he stored crystalline product with an inert

gas
crystaBized/ produry for agiederbof ties spélpgient fo repgye #deast Bolk%ﬁé‘?’\fé“de“dual

s{)lbéﬁt whe tglhg{]ﬁn B{eoa(rjt%'il r@t,%?m%@ th%VtﬁE %ﬂ@urﬁ bY8he hee%és&?y t@feffect

at er about rons, channel s are formed '
rahd>\(a!/wﬁ1ge tebidudl selvent gwalé var dppesding hpeLEgHeralHactais oruglyas: the size

of I RE! LGy R OFHEL nkth A b PO bR B BRI ni O el

PVen desirab
cgtsmnexé pﬁfdylstt aloviene, qypmaﬂummsmcqsmy taagqur@n @bcbed sghspndsntg

RSB B A B SR

preferably from about 30 seconds to about 5 mmutcs.

The dryer 40 can be any type of dryer known to those skrlled in the art, such as
rotary kiln dryers, fluidized bed dryers steam tube dryers vacuum dryers, and the like.

The crystallized product is then traqsferred from the dryer 40 via line 45 to a collection

. vessel 50, such as a bag-house'or second storage bin for loading of the bulk container 30.

Referring to FIG. 3, a second embodiment of the present invention is illustrated.
The crystallized dicarboxylic acid is prepared in accordance with a known process, dried

and is transferred via line 10 to a storage vessel 20. The dried, crystallized product is
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fromthe crystalline structure and reside on the
exterior surface of the crystalline product, the
wEIopeb kg7 ne product is transferred from stor aga/vesei22452
20 via line 35 to a dryer 40. The crystalline product
is then contacted with an inert fluid adapted to
remove the residual solvent for a period of tine

stéi’bkﬂ fnl th: kel DO fdrrarpaM@d afttith@aSficient Bt jeddd 2 3Bdiod @Sth%@&idﬁal
t he resi dual - sol vent reS|d|ng on the surface of °
(]

Soi‘ﬁét ‘E?Fr%t“éﬂhl the enfstplfigtreducheseyidannyiic exieriar seface of thed

 criRalBnd Prb RO EAR&GARHIE) tﬂé Elgstﬂﬁﬁe prw@dﬂlstﬂﬂ@urﬁQle%U@énsferred from

solvent is water, it desi red the relative _
storage \epsel 2Qvia fipe33tes %w@gge&sﬁeﬁ@ %b At a Bagyhouse or second

st({?rag{] lﬁg g}g l&(%'ad'glgb? tHeBhufd do\ﬁ% 3 g% dllnta)é% %ant: GitH this %rﬁbddgﬁ%l)t/ Qf

%9 nore pre er e.relative

- thefnvedtongths transfér digs ammamwmomedm%amtm amblength so that inert

ﬂ\? 1d gIlﬁZﬁg % Mana{s(br? th{ %&sfaﬁw?@ﬂﬁua antaTA§ ;[hlg\%lggﬁlhl%&? bx%ﬁi/u% ?oq a

are um d
pdrieg of mha,ras dbmubedlﬁﬂzfnvé[' bvﬂfﬁmnartb rdnhavie dt leash b pottion tilllrbdesirably all

ftcr%s){tfutg ll/\|ée%1 Lt qD Peg: %nﬂ)ort 2 %gcpgt:;jict%fry Eall%ee é)(sgéj hg‘le v&f%lme to
vadlithé taddl of et ﬂandab trymallized pobghigd it ﬂnalpnd:dmﬁitla trosfér iofrom

arob LR 0% P e RE Bt B rerSmelsfely

alRsf 4:1he size of the dryer; the dryness of the inert
fluid; and the anount of residual solvent on the

crystal | ine product tlnes necessar
;g FresehaBn 5 ushRRGE e Bal Sy grespRisEganore
pr@iegfeﬂ balelvy If 1§ Qibeabﬂblﬁto&@ tlﬁﬁtﬁ@d’edg%ﬁl}ﬂe@b@ éltustlﬁlvmembbcﬁﬁmnts
and nore prefer about seconds to - about
o R i BP0 G PR BT P R 0 81 ' Py PSRy
wttﬁn&ﬁb%@pesaiﬁulcb;ﬁ&ulom&% abdd cigeh as rotary Kkiln .
dryers, fluidized bed dpyers steamtube dryers vacuum
dryers, and the like. The crystallized product is then
transferred fron1f%@d%$§éF“/ ESAYILEE 45 t0 a

col l ecti on vessel 50, such as a bag-house or second

St ap@g atﬁeﬂocﬁ 6f tith® add)tﬁlg)fOZfS fafl@adtdrkweendadeM@ith 30 average of
Referrin second enb%##

ahoup 8845 %ﬁxéwﬁ)%lﬁghoé pwﬂiq&igwﬁ%@& gﬁmpegfaﬁlm agigdjwas not

p{éb&@cr ROXWrddnc@Gitl tHeDroveQRAFNRGDréRn AEERALSRNTIR %%ets Reldased
known process, dried and is transferred via line 10 to

d‘wrzcgtlmda@ew@g@@urezloo haees relatieschumidipisqfgreates dangPoadde .~
px'ogéét A & | Hﬂ dahGa¥ 89 §\eérag%Qtofra%'é txﬁlepfsrrh&gur@& frbinMRe tnrlne loaded to

ficient for at-|east” a-portion of the resid
thsélmﬁemtoaéqir pf @guiniO2h hovre dynyayeraie @leédi 536540 kg of product

il e%a& xdcaﬁcaQQvag pe%urﬁ%(& (ﬁfe t6 (Jnl‘Eycfuflf‘(‘ﬁﬁicgftleE he
EXAMPLE 2 |

Diiring a period of time, a total of 77 railroad cars were loaded with an average of

 about 187,534 lbs (85,065kg) of purified isbphthélic acid. The isophthalic; 'aéid was

prepared in accordance with the process of the present inyention.'The gases released

during loading were measured to have a relative humidity of less than 1 0%.. The product



crystalline product. Afterwards, the crystalline
product is pneunatically transferred from storage
woeasel22®) via line 35 to a collection vessel BOT/US200$022452
as a bag- house or second stiorage bin for |oading of
the bul k container 30. In accordance with this
enbodi nent of the invention, the transfer line

madwlf faﬂrcmathedi ¥n SieZAd storhge hamsdseﬁea&ndd fr@ﬁgm&mﬁ@lotaahatto the
4 uid utiljzed to.transport

B “’E‘F aalae edeefifbaut!S0Q b P8 @xppgeld 8%#? Ba Z&:%ﬁw P%Pdf:i%‘r‘i‘ gl
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ra‘ﬂf:ar%ﬂ?etuﬁéd @Rs6 LhiBEHEn 2EOYRItiesUf i ci ent to renpve at
'east a portlon and desirably all of residual solvent

To effectlvelé ransFort and contact crystal
pr odgiERe destided ghedmention Peletarrethpserskpled ﬁé‘i‘t‘”ﬂf Pﬂﬂf%?‘at‘%that

YRRk ha§ Be Rla@SdGhe WERMs asge&b@f RORVER{h withb@RpRMind Fom
fromabout 1:1 to about 100: preferably fromabout

the:sqope@nd epirit oty invandondisslased @p@ deserdppddistsin 1isqtherpfoge, not
mQ G th{I V&PE b Re in%eﬂtioh e ‘hfxﬁ‘&:@ Q) t'h@ s @te%o&{ﬁlteﬁ‘ﬂs il fRated

e specitTiCc exanp presente bel ow.

ancrﬁxeé but rethert it tshxetgreleéklaitrﬁﬂcégopaloéthelpméttt rna/tenw bo
T
applichtions tmbh@ccmeamﬂderamm meferengés firerentap pernided: 1o¢<a'pmted by -

reg%%%qr e%tEI’)a(@'\ any\::\d}esﬂg)s‘}re g Oraagr& E# tlglg gl%t:té&%/e eo?‘t?ms ﬂvénqtoﬁll
about 188,945 | bs (85, 705 kg) of purified |sophthaI|c
acid. The isophthalic acid was not prepared in
accordance with the process of the present invention.
The gases rel eased during | oading were neasured to
have a relative humdity of greater than 70% The
product in each rail cars had an average storage tine,
as nmeasured fromthe tine | oaded to the time unl oaded,
of about 1025 hours. An average of 14,352 I bs (6,510
kg) of product in each railcar was returned due to

unl oading difficulties. EXAMPLE 2 During a period of
time, a total of 77 railroad cars were | oaded with an
aver age of about 187,534 | bs (85, 065kg) of purified

I sophthalic acid. The isophthalic acid was
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o cry ogfedifogyth

prepared in accordance with the process of the present
i nvention. The gases rel eased during | oading were

worelsuresy t o have a relative humdity of |ess pdB0S2009622452

The productin each rail caris had an average storage
time, as neasured fromthe tine |oaded to the tine
unl oaded, of about 1500 hours. An average of 1870 |bs

- (848kg) of product in eaﬁgkx car was returned due to

unl oading difficulties. described the invention
in detail, those skilled in the art will appreciate
Itmaﬁ nodi fications may be nmade to the various aspects
of the invention wthout departing fron1the scope and

(SPifit o ven n.

e i proleet BEmEHE R bielhutthy AR RRa ARG OREe g protut
of thieh lrmxﬂm drgstalbang iheiptaedcttand whereBaRe érystallized product is
enb d| ﬁ’ tIdﬁstrated and descleed but rather it is’

i nt EYRATGHB 2 SPOES B MIE P LR I LTI he
detern1ned by the appended clains and their

equa.v alseiting SaIN/bfthaﬂﬁBd pratihct fatagriisd oﬁmﬁmﬁfﬁmem for at least a
applicati i cati.ons,, an Ilter r enc,

o efifther ol e E A AR e e B S8R on o
t hedurfaenéfithedrystdlifedgnydudi; asd osure pertinent to the .
practlce of this |nvent|on CLAIMS | claim 1. In a

rocess_for r staII'n aromatic
B o6 s ol BrTad 355 oot s ik KR LR CoE RRE 1
't hesytficdehs ¢d remiode mhiedsed portidreofthey/ebiahdl saleeht pesiaingcdn thSsurface
‘thereafter F gted to a drying step, wherein the o
|ﬂp?%€%ﬁ%ﬁ@‘@ﬂhﬁ‘#§es a. storing sai.d crystallized
product for a period of time sufficient for at |east a
2por Theptoaks dfaesditlualhedch vadtrystalline admeaiid dicabohlidatie dh
crystal lized product tao reside on. a,surface of

Es@ae. gpnsisipg o Pengeyf digatbrryicanids aap 8&'@@“"

Cr y§itabbyhe deid uasbagdic Wil Ner@phthdle atidf dndiigbph@Elicactd. me
sufficient to reane at least a portion of the

res dual sol residing,on the surfac e
Sory b peseo TRt e on 4 S0k e e Sedbort i arigiei
salgﬁ@hmakakhlne aromatic dicarboxylic acid is

sel ect ed fron1the group consisting of benzene

di.car boxyl i ht hal ene. di car boxyl i e
“4bi b {Es%l%fi 1mt ‘i‘"&‘iﬁ? Raif Preystalling aromaiic iy, ﬁwﬁ‘aﬁwé 15
aci Qophthahc acid.

5. The process of clalm 1 wherem said solvent is selected from the group consxstmg of
N,N- d1methy1 acetamlde N,N- dlmethyl formamide, N-formyl p1per1dme N-alkyl-
2-pyrrolidone (such as N-ethyl pyrrohdone), N-mercaptoethyl-2-pyrrolidone, N-
methyl-z-thiobyrrolidone, N-hydroxyethyl-Z-pyrrolidoné, morpholine, N-formyl '
morpholine, C;-C, alcohdlls, ethers, amin_es, amides, es_ters, water and mixtures -

thereof.

6.  The process of claim 1 wherein said solvent is water.-
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3. The process of claim2 wherein said crystalline
aromati c dicarboxylic acid is terephthalic acid. 4.
wObespuizgess of claim 2 wherein said crystall i PeT/us2005/022452
aromati c di carboxylic acidies isophthalic acid. 5. The
process of claim1l wherein said solvent is selected
fromthe group consisting of N, N-dinmethyl acetam de,

7.N. Nm@lpm%uaxblf ol wme&ﬁl aétlbét%ﬁvf)orﬁbxp@frslam cﬂ;%tanh!req;r&wlzrhas

2-pyrrolidone (such.as _N-ethyl pyrrol

N- P8 AEpReCEYHA) pwzofoﬁwm &P tahent 4%@@1@9{5 - ,

2-thi opyrrolidone, N hydroxyethyl-2-pyrrolidone,
8.MOrIRQcB& of Bafn® | WhkreDS RBQAREporfidn SsdidabmeMMeroduct has

et hers, am nes, am des, esters, water and m xtures
th@ﬂé@ﬁag@@rygﬁiéﬂﬁp%@ééo@?at@lubff%nllcmér ein said
solvent is water.7. The process of claim1l wherein a

9.SUBSL3RIck&lof BRI | WheRin asﬁanrﬁfaYﬁSrﬁbﬁ bR AHGHe pAGRcAhs
average crystal 'size of from50 to about 400 m crons.

8. ampserpgedestd sigp offrem P 10 W@é?%qoﬁm&m%bst anti al
portion of said crystalline product has an average

1T Yﬁ{eﬁocéészo? cRfm i Whedenta §u@st&hﬁ“bor§&00ﬂ'§aﬁr&ﬁ$&1h& p%dujc_hlﬁas

process of claim lwherein -a substantial portion of
saidd aergee Aystal sige pf e ebout 460 torrbayteOd guicreny st al  si ze
of from50 to about 200 microns. 10. The process of

1 ¢! arplodebiest@hyor o eRshantol e wvhpRln daﬁlrhu&ftarﬁl@l fbrtion is greater
crystal | ine product .has ‘an average crystal size of '

f r Shi%aBdEce100 to about 200 microns. 11.- The process
‘of any one of clains 7 tol O wherein said substanti al

1RO tHeQRodess deRth 81 whbreintaid sabstABECRMon id greattPRaPE@PREML.
of claim 11l wherein said substantial portion‘is

Do <G| HhEsaoPb el Ror R et R BT

percent. 14. The process of claim 11 wherein said _
14 UbEieanddestl of pRalrh il O WhERingsaRiatibitartiBigortadh ip greatenthan d®percent.
The process of claim 1l wherein said crystalline

1? Lgﬂ%&%%cagsl cg ggy o)f)(Jvhlegelnas%(fj crgl]s% Slhr?e a]fgmgtlcrdl a¥bc9(y & gc% has a

purity greater than ab_out 98%.

16. The process of claim 1 wherein saxd crystallme aromatic dlcarboxyllc acid has a

purlty greater than about 99%.

17. The process of claim 1 wherein said crystalline aromatic dicarboxylic acid has a

purity greater than about 99.5%. -
18.  The process of claim 1 wherein said inert fluid comprises a nitrogen containing gas.

19. The process of claim 1 wherein contacting said stored crystallized product with said _

inert fluid comprises pneumatic conveying of the stored crystallized product.

20. The process of claim 1 wherein said inert fluid contacts said crystallized ayorhatic _

dicarboxylic acid for a period of from about 5 seconds to about 30 minutes.



16. The process of claim1l wherein said crystalline

aromati c dicarboxylic acid has a purity greater than
wab@en128% 17. The process of claim 1l wherei npSBUS2005/022452

crystalline aromatic dicarhexylic acid has a purity

greater than about 99.5% 20 18. The process of claim

1 wherein said inert fluid conprises a nitrogen

21CONURIHRICES oB8iGim i—%»her-gﬁxesaﬁlﬁ%‘r?ﬁtﬁd Qbntsdtdal dy MBS i aomatic
~contacting said stored crystallized product wth said

i naliqartorylichcidoieps pertod of remradpitc] Oc,sewég/iomgo‘etfl Otnpjgutes.
-stored crystallized product. 20.. The process of claim’

221 WhEhRIBssdRbMinh DShbrefld s‘dldqn&Pﬂﬁﬂ%Bﬁaéﬂaﬂi &gléféfliaédlakéﬁﬁc
aromatic dicarboxylic acid peri od of " from about

5 skeathedylia asidafooyperdd forﬁm@Qutﬁoﬁecmﬁétomb%tégsm@tes
claim1 wherein said inert fluid contacts said

28T YRleahddedat ALRN Rl kBRIl d &or@&b@stﬁlﬂ%e@r@cﬁfct @dh said
of from about 10 seconds.to 10 ni nutes.

pr odessisflud with spmprisesviiering the eried ciyplaiged pradust mﬂtfw@@ §ryer
"said crystallized aromatic dicarboxylic acid for a
peri od of from about 30 seconds to about 5 mi nutes.

23. The process of claim lwherein contacting said
stored crystallized product with said inert fluid with
conprises drying the stored crystallized product in a
staged dryer.



