; e3e?0?ddedf FBgo6DoTo[fL1 7 MAR 2003 4 1 I1WIW METHOD FOR PRODUCI NG

H GHLY PURE MONOETHYLENE GLYCOL 5 This invention relates to a proce$s MARr2003
produai ng high purity nonoet hyl ene glycol. 1o Mnoethyl ene glycol is
industrially produced by hydrolysis of etihyl ene oxi de, dewatering and
putifying distillation. To inprove the selectivity of the ethylene oxide

T
(hereinafter “m\\mm\\mmm(to EO hydrolysis, the hydrolysis reactor is
oper at ed usi“\m cess of water (water:EO weight ratio = 4:1 to

15:1). Thi s nmakegosob2* possi bl e to suppress the fraction of | s,
especially diethylene glycol, 15 triethylene glycol, etc.“ |ﬁ MMB ﬂmgis
reactor is customarily operated at tenperatures of 120 to C, and
pressures of 30-40 bar. The hydrolysis product is initially dewatered, to a
residual water content of 100-200 ppm and then separated into the various
glycols in pure form 20 The dewatering is generall¥ carried out in a
attery of pres r a , r ure: r heat
b f METEOPr EABaPREAPESINEMEICHEY n"FHRE r MQNPRGH PHENE FRYCREr h
i ntegration reasons, generally only the bottons reboiler of the first
pressure colu i i
pressure colums are heated with the vapors fromthe preceding colum. The
feed enters each colum at a point below the first plate, since no
stripping section 25 is required to separate water and gl ycols. Dependi ng
on the water content of the hydrolysis reactor effluent and on the
pr essur e/ t enpeThis imentiayelatasfto & peocess for pmducing high pesty mondettyldnergitcobol um' s
bottons reboiler, the pressure dewatering battery conprises from2 to 7
colums. The pressure dewatering stq&e is followed by a vacuum dewat eri ng
stage, whi &h gMeapethylgne ghesl i @dustinlla prshigah be il of ShyienecoRisi ppi ng
section. The wadwite aldpekifling MistlRLERVBS Shpride ithe SRLUHVIG bfitRe RtHYRNAL
upstream of the ]Hg ro,éasig S r.eact Ocrl-'t E§§ d&ovg‘l er&d gﬁlix)é ol m )it ure I's
separat ed i nt 0% a}ﬁﬁ?‘ 65 pbhrpypted to, EQ) hydrolyisis the b SIFFRCIOnS ABYRYY | ene
?I yCO!c , d: et hy hsing a §drge okcessof Wdtbﬂv#u%érdi@zv@(i)g&ﬁdtiola# é:lﬁtBQHﬁl}M mdrxﬁkal S ﬁls

op- of col um [ ] s | r s are
obtained int hg{)‘%%lrlleﬁdof X@ré%g&cugécioﬁom&p@?@%%’ rﬁ?ﬁé ﬁagfyg?l)?%‘gfe e%é%t%ﬁe
bot t om pr oddict tristhylens |edyeol,c etcurthe dydualyiis owedtory iy ceystomaaily soperaedidati t i on
t(r)\ the E”.Oﬁ“ﬁt ée'iﬁﬂe@a’%ﬁ%s ofttpz:otht_erzgmtd Mx&ﬁr&f%g&s?@hﬁ-%bﬁﬂ%@%d&l &l Rodiét {set

e acetal dehyde .gurge a e botfops reboiler seco ressure
dewat eri ng col m&&‘gfé’fa&m‘{’ﬁ%a fﬁ?h‘{?ﬁ gﬁ@é‘d""ft‘?‘gé’f ?@%quepﬁ‘ﬁem{&i then sepatatidn’ s
vapors used f olinthémivangus glycedsrimade formn t he system Thus, secondary
conponents, either carried into the glycol plant by the water/EO stream or
formed in the g_lhycol pl.ant as a_ consequence of secondary reactions, can
onl'y be remBvedhe dewntering isigenergldy earriod quttine tatienyif pesssure-gradugled spluging, t he
pr fﬁuct st rIeaW&TimT(li&réaﬁhg ProskufBAPdr el ﬁfhg%l tioﬂ_lt?éﬁbﬁéf geﬁ&dalfyooitu tHE BSEIhA D! e
i therto, glyco an re optimzed o .h reqgar o their principa
functi ons, espé%l?@ﬁ#'%f’ﬁ“lpéﬁg‘fra %ﬁﬂ%@ﬂﬁgte%ﬂ% 3}, steapy ¢ eFeéHG@tq“bn for
t he dewat eri ng ottretl piessupel coliming gredieated Wittt the wapdr¥ frbmitthe presedingsolominy Thougher
requi renents ar, i (ﬁg 0 i f Al
gl ycol, especi a{? "1“5%&? ﬁgérhgcéar ?t o’i F ﬁgppéelggﬁh%ﬁ i‘kz_ga%é/ﬁég‘rc f/ggog%gnnméfegﬁonrhere
are two norfet Hy reguired ko separale wetee and ghicols, Bspendinghon thel watengent¢nirrfithe eeze
grade) with | owstrdlid tedctof SHiuRIMB on the predsifte/ftngefiirdNbvel ATd0E 'eQﬁ:ﬁTagr ade,

with strict requirenents, fgr uoje in.fiber mani.xfa ture, for 20 _.exa e. The
exact specifi catsaBhussd inithsofirsh polymng hottows febajler, the pressusedewatgtipg paftery r ce
ﬁ/:_% _(Ij_ahydesl, r ecmn@ﬁsmﬁ??ez & Uebluens. Sﬁe@:és@\ﬁl’éﬁemﬁi?{g%ﬁgggs m&meagbyﬁs bl Ee

conpl ex, it genera envi sages the range om7 t m .for the
i ni mum OV £ § an @ dewateing stiee. wiich gencrally ks place i eolins saSReIR 800m506
at 275 nm Tiee ctmppingdsectios. The whter fobtained| fileth\thie dewstading énetirned e b rpoitth

par L cul ar 7 or TpLAERN e 308K AbAERKAG: 114 ORI TS AR thi®

subst ances, kno | are large

speci fi cati ondetbe rpuee imaterialsein prplomtite of reelunanss Méndethyiene hglyed, gdiethylene
Exanpl es are ac i tg@ﬂ% : - NS phes a
process for pur%l%(ﬁﬁgd g@gg(f&by Vg%ﬁ%&g%@ﬁaﬁ@taﬁgﬁpefﬁuéﬁ?aﬁ%Wcl)l gi nert
gas. The nitrogen streamstrips out a portion of the secondary conponents
to leave a high purity glycol which is suitable for fiber manufacture.
However, the process has the disadvantage that |arge amounts of nitrogen
are needed for effective renoval of secondary conponents. This |eads to
undesirable 35 product |losses in the exit gas and to an excessively |arge
fluid-dynam c stress on the distillation colum. 1 7 MAR 2003 3 DE-A-1
942 094 describes a process for purifying nonoethyl ene glycols by steam
distillation in a stripping colum, the steamincreasing the volatility of
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3. high boilers, having a |lower volatility than nonoet hyl ene gl ycol
(especially 25 relatively high nol ecul ar wei ght al dehydes, WV spoil e‘lr%)M.AR 1003
The vacuum dewat eri ng of the invention conprises wthdrawi ng an aqueous
stream whi ch contains less than 1 % by wei ght of nonoethyl ene gl ycol,

medi um boil ers and | ow boilers, which, chtionally after further workup, is
renmoved from 30 the system The vacuum dewatering can take place in a
vacuum devat eli ogexc diighen, glyeolsirre hobtained an thquboms of ta evixtwé knedru@sboi | er s
and | ow boi | i uum dewat eri ng col um
e i h DoBelice %?@,ﬂﬁ%@@g&‘égﬁﬁgﬁm@%ﬁgm& eferably 50-90% by

wei ght, of nonoet hyI ene glycol, 1-99% by wei ght, preferably 50-10% by

wei ght, of V\@o‘ﬁ(/erﬁi?)ﬁalsé’l%élfﬁlﬁx% '19netd‘éﬁﬁfnrt'éct%b \fﬁocﬁﬁt:éat%iﬁ{s}’ c&‘s%m MaveW t hin
t he rangefromlgjpm 0 S range

erably wt
from 1 pphn t NIy agurihsr ﬂnélﬂ %Prt e§: ﬂb? é?eéﬁ'léﬁmde\ﬂuf% EH tt’%@"‘?‘ﬁ%éﬁbﬂ Ern‘?flthﬁpm to
1000 ppm Thgecoﬂ@ lpﬂéssﬁtevwmeﬂa@ ONHATThede,! the MincgiRieaded drdctios WERhafivdy as to

produce a top pol um consistin r.edo f water . and
i g a monBRBCCHABOR: e fOF SrE fembard Ho8b s, Saery rituspfisphead
bel ow 1 % by campenepty, eitirehaiedlihty the ghywollplat lypihe waukl/EO biasam of farmedm

product consi R 1 t of
Dol ow 5% by oy & BEAL OB RbhakaRincd bt sEicnRlY rQ%Y oﬂﬁﬁ Bl N or aot
bel ow 1000 p|ﬁ1¢m thheywtarmumwema&qhwée putgarmvma eviredgt atrganisc dihe ilattey
si destream V\/ﬂhf sgﬁo&lb@ﬁhﬂﬁ&'aﬁdédﬁsftﬁﬁé‘sn%falem”%t hyl ene glycol, i.e., with a
nonoet hyl rne gly content”™ | 0 of bel ow s% by wei ght, preferabl y below 1 %
by weight, particularly preferably bel ow 1000 ppm and enriched with

speci ficati onh@leﬁ@rgmyddt meac&edpﬁmm@m@mﬂmmaﬂﬁ rimpﬁliﬁmﬂbﬂw?' | ers

and also |lo bo ] r rwat eri ng, col. ra base; of
oo emmepetiely Syt saiys Bl Al S Rod SiofiG B BF il deaReipg 3540
particul asl yppmﬁ'ﬁ@ dilstiatfomo @f 186,OntreasiBEE. todgheT nexuirements are heing pbacadn
dewat ering ¢ 1-5%?1% o) 0 t
pressure gev\g%lglﬁgl] ﬂoau& t%loéfyr?ﬁﬁb% c%?coq ésg{%lﬁj &’%rgle"g%ﬁé {eoo vlvgkt% er| ng
battery. In Phasoen |coea)§egnts hbhees éfe, ta mogogthyleng,slysplopreduql qualities; he

\égcuum flewat erchmgalcgtaumaduﬁa%l gfa&té)t With hlet“ﬁf fﬂuﬁ@nfrexfuﬁt@ﬂile?@ E& hydnsl ysi s
react or ase I‘ 0 e cuum dewat eri.n um i s
opstant o 1 oGiationsd Rt ade Ml B Fea Reatell, HR kS LG Sr et riof U g
di stil | abd onexahiysde.t Dlge exact spacifivapondfiiber grabs vansi with yhenoustandry betnfer

| ycol -free
batticularl yﬁté 3“%“%”“‘*%@“%592@%5%4 shopttAGleidaly EesBl QP ROIue
di schar ged | MBTH remplex; & tr@ra lyrenyésages tmrmn@r frowr % @1 20 ppmy anchfar the her
preferred enhggidi UV talsnvisqon 10 gavalle rehOQaéé@'%%”-lSO%raQ 200 AL EAE 90%D

series. The col nt ai eam uri is fed to the first
vacuum dewat #% 323 ﬂf‘ngmﬁg RO} E%éﬁ%rﬁ% ?18 %Fs JReAWEMEPT &S e yum
dewat eri o) Spmuottlamfommaldetﬂydeo acetabdahyde vaxmjugtyctﬂalde}qﬂengrlmollumctwe
preferably ipf her e C ations
in the bottom proggsé ‘?'ktahs %@tﬁe{/sagﬁeu%%e i/\r/ater%gl%%laglﬁﬁ%gaga%hw 5% b
wei ght, pref ét%ptyveeeveggnswwtrﬂmwf legsathen d unpar- | Examiplsseara berpleds and o by
wei ght. The BeathafleRgct W thdrawn from the second vacuum dewatering col um
is an aqueous, substantially glycol 35 free stream which has a gl ycol
content of bel ow 5% by wei ght, preferably below 1 % by wei ght, particularly
Er e}‘ er abe/hbHLM(l,Ogm4$ﬂ(;ﬂbstﬂﬁed 5 pr(bdékls for p’ﬁﬂfjltu@gﬂ)ﬁ:lo' | 8% svagunéin alisitlatioww 2003
oi lers. The_hott uc eco 1 7, MAR
6 colum is satsgﬁl?l&aﬁlv&éﬁ’?y@ 6?“ys rtlps’os}l Pé’&“t"&‘#ﬂ‘é %%%yl ene
gl ycol puri f gompongntsttolleavei a)lmghmet)bgls(eelotrhlcbhumtablertbeﬁhemmesufaﬂu:tehe
vacuum dewat c gﬂﬁF u 2 nce
bei ng given tﬁgbvtaﬂeer (r?llaéjn ?Srsgér%n !hgo‘%%ﬁ%%%ﬂgma'ggfaf’@ﬂﬁa%&@ g{l g"?fge to
the range frespdeddier eféeclizoasmaval of ecopdaryicompanenys. ddisleadytowrdesisablaippl v
the m ddse s h&ﬂo%s trhﬁqeoatl %a@ranhetatan\eaeeg@mr}qwgeetmxatayﬁahté%ew & 2
over head st rglara rom the nonoet hyl ene glycol purifying distillation. This
measure make ‘“‘6‘8%%’?5 Mo renpve fromthe system even secondary
conponents which are forned as a consequence of secondary 1 o reactions in
t he nonoet hyl ene gl ycol purifying distillation. The overhead streamis
advant ageously snmall, especially within the range from1l to 10% based on
t he pure nonoet hyl ene glycol stream To mnimze the overhead streamto be
recycl ed, the secondary conponents in the overhead stream have to be
concentrated. This requires additional separating stages between the point
of renoval of the pure 15 nonoet hyl ene glycol (side takeoff) and the stream
to be recycl ed that is, sone separatl ng stages have to be di sposed between
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Figure 2 shows a schene of a particularly preferred process for glycol
recovery according to the invention, Figure 3 shows an illustrative e&'aMM @03
of a process of the invention, 25 feat ur | ng an outlet for secondary
conponents as overhead stream of a vacuum dewatering colum, and Figure 4
shows an illustrative exanple of a proce%s of the invention, featuring a
pressure devvaterlﬂg colum with a stripping section and 30 an outlet for

secondary coffoAchP42 g @ﬁéﬂb@aﬁjp@wséef% piHHY g Jeonnghyteng ehycolsobic stamat i ng

in a partial Jqeandessen AR CORBRY, - thET HeHne iAcreAinsS the SONRITEy fdrrthtehe
| arge industrial .recovery o ?TWP yacco][dr ng to the prior art.

wat er / et hy| eHBPYHICEVIE Tegarddo Leng\glyeol: et hyl ene oxi de wei ght 35 ratio

of from4:1 OA-C513B0850 Hekdribes 4 pocbysdbopislythg Basdettyleheadlgkol B adliRion
pressure dewa cted.,as.a battery af three

Iri erel n depi
pressur e- yr aﬁtﬁisﬁlg?%&“ﬁﬁ?% "g’se%‘eﬁhtﬁeagne“fh’@tbf@é‘b“ DAEFEY ™ he col ums 2, 3
and 4 is located in the bottom 1 7 MAR 2003 9 region in each case. The

t e | d d
e bot t o BB TS Ao phfifta Bh BERULE SRR BRI vl it SERGET "
uncondensed bf mndaryrcgmmenmt%m Sfardoﬁm heh@deqesltha'mpaslabmcmrd:san the etealafehyde
purge (W ACH Barftus ckﬁs{tﬁf;ﬁé’ﬁ: qhdt kﬂ?ﬂ%ﬂ:ﬁhls INEors AR R BP WeS apbakdi@dn t he

pressure dewaterin ums 2, are returned to a_pol nt upstream of
the hydr dryspﬁ Aela"g@Q?r 11p, deﬁﬁrébqﬁa PyHicatipn precesolar tnenoetyiens glyeal iw an

dewat eri ng C@#p&ﬁﬁuéwhﬁsd sutfagsihezdden fitRed Weth Fedi@ing HRSHHRE Ampduddsuum

dewat eri ng colum 5. The predom nantly water-containing vapor fromthe
vacuum dewatering colum 5 is |ikew se condensed and returned to a point
upst r eam of Hosvelgrdl r the yatiosemestiined firocdssesThevdahe alisadidritagentof frequirinpe
vacuum dewat o 0 ne.g f

distillati ong(?:dolﬁges QJé q?dlﬁd“ﬁ fe@ﬂp{rrlglrlrtg% Igltﬁgbu{syggl Lééﬁgér glg%ﬂ n‘éc!}'h ug
conponents, awpeethslens gyeelml dehyde (FA), gl ycol al dehyde (GA) and WV
spoilers (UV-S), are withdrawn as top product. The bottomeffluent fromthe

nonoet hyl ene_gl yco dlstrllatronclurm fed to a diethyl ene
15" al yeol  pultih g Agist of e HEHBh T BRSH o BroT 6 WPt bR VEPERSS Bhe
glycol is w tdedverimg bghtplmtprmdmemybnd gihmes ewhhdnit ahe eiké loffeidditives foecbf to a
further colu t t o) 8. The
t op product mﬁcth'ﬁatte I%I?e? #)]?ene l?l%gg‘flﬁ%dﬁn%/dc?%ucq{ St éqnﬁgrryr ‘%’n pc°8 rrEFS]rm is
pure trie@ hyal@ﬁ@ bg rrgm@vedafrmn Ehfesybt@mmmr lu@ﬁb’ aﬂﬂmﬂStW?étecﬁﬁﬂeam hgvingnt ai ns
a mxture of sRLENGINt&Y LA mEBANM B 180w e@hr/ﬁ{dﬂmle%e@on%bsﬁaimﬁo% inFigure

2, in contra shows a | arge ,i ndustri al roc ss fqr verrng high purity
nonoet hyl eneiﬁl Vaste Stieansy ﬁﬁeﬁﬁ bteocotnﬁ%“tﬁtﬁﬁe Y 2 Cto{:@g’dgr » SIOEH (9K EUER ocess
schene of Fi guastewater ishpeodueed oiherwisé.r oduced into the first pressure
dewatering 25 colum 2 at a higher point along the length of this col um,
and this pressure dewatering colum 2 has a stripping section of from2 to
6 pl at es25 A Wa havedoutids thatrthisobjecbistapbiepgdleres progessHpyihe alistillative keaoverne vapor
fromthe firgt h:%h%ﬁw ﬁqoﬂ@é&ﬁil@x{é #19c cﬂ%dﬂﬁ”ﬂuezhydfr&%x@‘ﬁ}d&ctaoﬂaéﬁ%lbﬁé oxide

condensation inthe 30 re | er of t'he pressure ering colum

3, is steam BY PresHEs ?‘P’%“’i‘ﬁ peclerahlydn ¢ balieryoracHI® depvateriagand %bseguenrhe
stripper eff puéfying distillagion.ewhish sdsmpﬂses wltrﬁlmnglanﬁng:amaanﬁ el FA,

. ter/ tald h de/ f de th
Further di 11 8 BHEBUS oree i Jret Bt Rbndhfites B8V CRFI R par
of the | ast i/%cbwwm@v;airdmahty mwrﬁm%(byhmsglanmdtulneboiiens aath leawg beiders vapor

stream | oade S gﬁm{y} i n product of
t he nonoet hy%énemh @@ﬁﬂﬂyi%% to E%HA éﬁé& Fs%ﬁﬁ@tl on columm 6
is now wi thdrawn as a si destream and an overhead stream fromthe

nonoet hyl enepghivgial mefetdnée N8 gdivehi td at ';f?&e@@'rﬁmhﬁzﬂ Sinf Paﬁbﬁ(ﬁbﬁdtd nhe the
m ddl e section of the l,ast vacuum dewate coI 1o ure 3 shows an

u
exanpl e of afPvEISAERFd lytiam, the Béﬁsgﬂe mﬁoﬁﬂﬂnseﬁraﬁ‘h 1Bfa RWateHRE vacuum
devvat eri pg codlunmn HaﬂmgThetrip@mgumcdav\mmr atnigast Wnkreepdidting s@gePrefegatidyt o t he

10, wii ch 1 sSdTpbedd 4F sfPeiPRee Pafgu P Spl S R ER £ hedr

overhead stream 12 and a bottom stream 13. The bottom stream 13 is

i ntroduced 10 onto the 12°" plate (B 12) of a nonoet hyl ene glycol purifying
distillation colum 6 having 45 bubble cap plates; a high purity
nonoet hyl ene glycol stream 16 is withdrawn via a sidestreamtakeoff from
the 35~' plate (B35). The overhead stream 14 fromthe nonoet hyl ene gl ycol
purifying distillation colum 6 is returned onto the 10~' plate (B 10) of
the | ast vacuum dewatering colum 10. The bottom stream 15 15 fromthe
nonoet hyl ene egcoI purrfyrng drstrllatron colunn 6 is fed to the further
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‘~|s ~a' . ~,. .,<:i 'NS ~ <i;" > ws;,r o ,G., . 17 MAR 2003
A~t " AqueousAl dehyde Devvat eredRecycl ing of Bott om stream
obenoetherneegcoI cont ai ni nggl ycol al dehyde- nonoet hyl ene
gl ycol gl ycol " cont ai ni ngwast ewat er st r eancont ai ni ngpuri f yi ng
di stillationsidestreancol um feedl coltakkoffTot al
st reankg/ h2, 5000. 0802. 4800. 0620. 7301. 690Tenper at ur eC120701601441751 451 i qui d
li qui dl i qui dl asdiindwhighiadiortien oftt eveshbydssregh & the dew@sing¢gumn(s) having

ol voo wat oReaRliEREdn s smaved fom eI o1 1t enets

bygl ycol wei ght 13. 400. 00l 3. 500. 0045. 830. 02Tri et hyl ene%

bygl ycol wei ghlt&vgs7&t8'93n6%9tgap@ﬂx03§po I@iﬁEﬁﬁintﬁélsﬁﬁl@i% secondary components

bygl ycol wei ght 0. 590. 000 5?0 002. 010, O Acetaldeh g

bywei ght 0. @OOISOQB‘T‘GB]Gr ﬁoqf estize b a%s%m the process. Identifying these
bywei ght 0. 0001d2aeri3GQ. tﬂé-ﬁrdleﬁ 1@@1& yagtial ﬂlﬁhMﬂ&%e the complex phase equilibria
byvel git 0. 008, 040, 400, 030,090, Sodeet gl delivdenshobt RATBLAZOI00 BN D O LY
~3r~ t ~~ i the behavnok)of the secondakyi edmponentsg%er this reaspn,~cdnvehtional darge ,

ooro7B1056 84 o aRhL BREESES THES et 6 uaY SHRSE BRIE dor sty ow balline
220%68. 7158. 9mgn¢mmmzemgle9w1wmmugn gisithen beftoms reboiler of the

275996. 6183. 5@6n§ﬁ%§ss&1@8ge@ﬂ@§n§6co\lﬁrﬁﬁ Phfd outlet /isMRE? 89%21‘@ EinBt!MtRe 4
shows an exanBIeo thelnvetlve m)dlflcatloni) pressur e dewat r|n
%“6’5’8 ysl‘&f-‘

col umm 2 wi t hoehaviossif the SeROPARY caTRPoRFRts Wast ares 99@y angl yas not take
concent r at i nQirtd&ccHBAICH G procesnesignitagepri or to their being renoved from
the system The feed 21 of the glycol-containing streamto be separated is
on the 5~' plate of a pressure 5 dewatering colum 2 possessing 20 bubbl e
cap platess |The compheats ate deneireSubdiyided tinto theset classes ovitlemegatd o, their

i ntroduced as &hﬁ 9&@@6 onto a stripper 9 possessing 10 bubble cap plates
and stri pped ree of secondary conponents by countercurrent steam 29. The
gaseous streams 25 and 27 containing secondary conponents are renoved from

the system Part 2kvwoibollée, tm@wngrra afd‘ldtm@yltgr@afterstﬂahpm@f of WaENgedpbeially

reflux into the dem%ﬁé a 30 agn TEIPOSI'[IIO.I’I of the streans 21-29

is recited in Tabl &¢ orp egg'geg}pl{r G AHIFBY  For conpari son, the

conposi tizm o2. t hemsdingankoilis,2haviegr ecivobatilitn betbieen 2that oof awpteoc esd -

atri pping sect ! on CoAbetibne efcal V%%*“Bf‘?sw‘%‘%%ﬁ*@é “il ey Et hy o1

4 Ep .g. o zzaquegus solutlong.. forggll dehydg | inpanhygiyous mpngei)ﬁy]@ne ~glycol, j
T . R! cdthél@MéSt@(on@ld@mﬂej(anw um1 | Rei luz(: ondenser C

onden- strlpp ecy tr react or pr,0 orezit .qas

gaswat er st ea ffI u@ﬁﬁ%‘t‘%f?ﬁ&/vﬁ"ﬁailc lﬁgg Tﬁ? ‘ﬁ%g@y%’gi Sp%%ilé’@ 141. 5

st r eaniTenger a- ZSSM%WBWIBQWMV@MWE@OﬂﬂdI}dé} ilgVisphilerp)i dgaseousl i qui dgase

ousl i wui dgaseousl i qui dgaseousWat er %

bywei ght 77. 5867. 0099. 9799. 9899. 7699. 9799. 8099. 98100. 00Nbno- %

byet hyl enevei Bt Yecusup slevsirrivg0oh e GDBNOYD cOBPrieHO Wibaraies BhetdHgPENe %

bygl ycol wei ghitaodhit QoRfathsOREs 9aR- l@p@ gﬁQQ xggﬂ-de'ﬂ%lléhe /glycol medium

byyl enewei ght 0.. 710 0., 000. 00 000 00 Tetra-
byet hyl enewei s "‘i’lf’gg’d’bg oD, U]@)‘G s, @6‘89'0%@ OISNEE‘PV% 593 deh

dewei ght 030000the6¥ktén 0. 000. 140. 000. 110. 000.00 3 0 0 15 Form % by al dehyde
wei ght 0010002002009002009002000~trcam’>12~ .. 2~ .
i 2~~~ .- -, 2f, ~2'r ~ 2|~ ~2R 1 i~ . ~

Acet - wei ght al Behvatepmmizeatsingoan 3ake3acrlinGovsnmmdswgteriag cohyats ppvgud00. 0023
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The feed to the vacuum dewatering column is generally the base-of-column
effluent from the pressure dewatering column or the last column of the pressure
dewatering battery. In individual cases, however, it is also possible to feed the
_vacuum dewatering column directly with the effluent from an EO hydrolysis
20 reactor. The base-of-column product of the vacuum dewatering column is
substantially water-free and is fed to the monoethylene glycol purifying
distillation. The top-of-column product, substantially monoethylene glycol-free
water, is wholly or partly further used in the process, particularly fed to the
hydrolysis reactor. The sidestream can be discharged into the wastewater or be
25  further worked up.

In a further preferred embodiment, two vacuum dewatering columns are connected
in series. The glycol-containing stream to be purified is fed to the first vacuum
dewatering column. The base-of-column product of the first vacuum dewatering
30 column is fed to a second vacuum dewatering column, preferably into the middle
section thereof. Typical glycol concentrations in the bottom product of the first
vacuum dewatering column are 70-99.5% by weight, preferably 85-99.5% by
weight, particularly preferably 95-99% by weight. The head product withdrawn
from the second vacuum dewatering column is an aqueous, substantially glycol-
35  free stream which has a glycol content of below 5% by weight, preferably below
1% by weight, particularly preferably below 1000 ppm and is rich in medium
boilers and also low boilers. The bottom product of the second vacuum dewatering
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whereby further removal of secondary components from the condensed vapor is

possible by steam stripping. The stripping steam loaded with secondary

30 components can subsequently be utilized for its energy content at a suitable
location in the process. Steam stripping, therefore, requires no additional energy,
only an additional apparatus. The removal of secondary components from the
system is particularly effective when the effluent from the stripper is refluxed into
the first dewatering column, since this recycling will increase the aldehyde content

35  at the top of the first pressure dewatering column and in the stripper and hence also
the removal rate.
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15 Embodiments of the invention will now be more particularly described by way of
example with reference to a drawing, where

Figure 1 shows a scheme for a large industrial process for glycol recovery
according to the prior art,
20
Figure 2 shows a scheme of a particularly preferred process for glycol
recovery according to the invention,

Figure 3 shows an illustrative example of a process of the invention,
' 25 featuring an outlet for secondary components as overhead stream of

a vacuum dewatering column, and

Figure 4 shows an illustrative example of a process of the invention,

featuring a pressure dewatering column with a stripping section and

30 an outlet for secondary components as overhead stream and also
subsequent concentrating in a partial condenser and a stripper.

Figure 1 shows a scheme for the large industrial recovery of glycol according to
the prior art. A water/ethylene oxide mixture having a water:ethylene oxide weight
35  ratio of from 4:1 to 15:1 is fed to the hydrolysis reactor 1 and then to a pressure
dewatering stage, herein depicted as a battery of three pressure-graduated columns
2, 3 and 4. The feed point for the columns 2, 3 and 4 is located in the bottom
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b& ()-u. co um% 12 1ntroduced into the middle section of a vacuum dewatering column 5.

The predominantly water-containing vapor from the vacuum dewatering column 5
is likewise condensed and returned to a point upstream of the hydrolysis reactor 1.
10 The bottom effluent from the vacuum dewatering column 5 is fed to a
monoethylene glycol purifying distillation column 6, from where monoethylene
glycol plus secondary components, especially formaldehyde (FA), glycolaldehyde
(GA) and UV spoilers (UV-S), are withdrawn as top product. The bottom effluent
from the monoethylene glycol purifying distillation column 6 is fed to a diethylene
15 glycol purifying distillation column 7, from which pure diethylene glycol is
withdrawn as top product and whose bottom effluent is fed to a further column, the
triethylene glycol purifying distillation column 8. The top product from the
triethylene glycol purifying distillation column is pure triethylene glycol and the
bottom effluent from the column 8 contains a mixture of higher glycols, known as
20  polyethylene glycol (PEG).

Figure 2, in contrast, shows a large industrial process for recovering high purity
monoethylene glycol according to the invention. Compared with the process
scheme of Figure 1, the feed is introduced into the first pressure dewatering

25 column 2 at a higher point along the length of this column, and this pressure
dewatering column 2 has a stripping section of from 2 to 6 plates.

A further difference to the process of Figure 1 is that the vapor from the first
pressure dewatering column 2, following a partial condensation in the bottoms

30 reboiler of the pressure dewatering column 3, is steam-stripped free of secondary
components in a stripper 9. The stripper effluent is a gaseous stream of secondary
components (W/ACH/FA, i.e., water/acetaldehyde/formaldehyde) which leaves the
system.

35 A further difference to the process scheme of Figure 1 is that the top part of the last
vacuum dewatering column 10 has an outlet for an aqueous vapor stream loaded
with secondary components. Furthermore, the main product of the monoethylene
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710% & () - ubbly A& e RBtkring column 10. The vacuum dewatering column 10 is supplied
onto the 10™ (B10) plate with a stream 11 which, via the vacuum dewatering
column 10, which is equipped with 20 bubble cap plates, is separated into an
overhead stream 12 and a bottom stream 13. The bottom stream 13 is introduced

10  onto the 12™ plate (B12) of a monoethylene glycol purifying distillation column 6
having 45 bubble cap plates; a high purity monoethylene glycol stream 16 is
withdrawn via a sidestream takeoff from the 35™ plate (B35). The overhead stream
14 from the monoethylene glycol purifying distillation column 6 is returned onto
the 10" plate (B10) of the last vacuum dewatering column 10. The bottom stream

15 15 from the monoethylene glycol purifying distillation column 6 is fed to the
further purifying distillation columns. The composition of the streams 11-16 is
recited below in Table 1. It can be seen in particular that the concentration of
secondary = components, especially  acetaldehyde, formaldehyde and
glycolaldehyde, decreases significantly from the feed 11 to the last vacuum

20  dewatering column 10 to the sidestream takeoff 16 of the monoethylene glycol
p\iﬁfying distillation column 6 while at the same time the corresponding UV
transmission at 220 nm and also at 275 nm increases.
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