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SEPARATI ON AND PURI FI CATION Field of the Invention
wab@7auessent i nvention relates to an appar at usP@n@P2007/055785

process for separating catal ystl from crude

nonoet hyl ene gl ycol (MEG product and purifying MEG

and the use 5 thereof in an ethyl ene oxide

(EO / et hyl ene gl };col éEG pl ant. Background of the

I nventi on MVEG 57pPEdoRPARATIGNUAEE PERIFREATION

manuf acture of polyester fibres, polyethylene

terephthalate (PET) and, 10 to a lesser extent, in

t hé’iedal iafg thestlevemfiort or vehicl es where it serves

as antiter eeze. g{Elg ma b%.produ ed by the

honogened&s By ¢ Iﬁ?é&n &8Hv§re§?6ﬁsoft°E6nt gpe@ratus and
di r Yeash el ' GRLE

salzﬁgd%fﬁat i vellf/é)tﬁ%grﬁ?yt@k}g%rltg pr odlﬁlﬁwﬁ&hylene
st e ysrdc edHEG)a teesrchictt sl prustidies ng ¢ERG ywewl the use

aci,ds)._ or. vi a _ethylene carhanate ) ..catalysed b

e. gt%e)é:l Odfl ilnora%al%ﬁyi e eeé)ﬁlhdaene(téﬁggheglqyg ,neyzq%1¥§&i (EG)
ti plaagltkyl am ne or quaternary ammoniumor the |iKke.

In the case of the latter, the integrated EQ EG 20

pr Gasdgraunds ol IfPesdinvMeniiqht o four sections: EO
reactio r recovery; LI S
(D) o g A ar e B o mactias ag f
EGpaleemiany ;£ idnc SVE@ gl thiydaricort.edeaptthe IB®/eEGPET) and,

reaction section, EOis reacted w th to EC in.the

br dSb R 5 AU oo eTbCRE CREAYY SEER Cal By

ar ;i iMicdediiedred i thyslelesiss sediaed4e which EC is
hydrolysed to MEGin the presence of catalyst, and

cat al ysMEGs m¢peae@dices PVEChrohomegpsiesusd vt katalysed

Eg_lé/:-o%é; féd«ggb_]%%% i_t%;'Eél,\Oc?i%ytl‘L@Ll%Q\Q:alysed by e.g.

bicarbonate or metalate salts. Alternatively MEG may be

produced by a 2 step process, a ketal type process
(catalysed by acids) or via ethylene carbonate (EC)
catalysed by e.g. alkali or alkaline earth metal halide,
zinc, tin, alkyl amine or guaternary ammonium or the
like. In the case of the latter, the integrated EO/EG
process is usually split up into four sections: EO
reaction and CO, removal plus EO recovery; Light ends
(LE) removal and EO purification; EC/EG reaction and EG
recovery; and MEG purification. In the EC/EG reaction
section, EO is reacted with CO, to EC in the presence of
a homogeneous catalyst. EC and catalyst are provided to a
hydrolysis section in which EC is hydrolysed to MEG in
the presence of catalyst, and catalyst is separated from

MEG for recycle to the EC/EG reaction section.
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In US Patent Specification No. 6,080,897 a process is
shown in which a catal yst separation vessel separates

WORB7fism0 cat al yst by evaporati on of MEG and PCT/EP2007/055785

evaporated MEG is subsequent|y¥ condensed again to

provide a liquid 5 MEG feed to a main MEG purification

col um fraruyst phpphigspet el tht¢ahi R8.aB0080,897 a process
pasteurisation. In a process of this type, the

pulist SERMMoANc¥hdfh SpER&RAYSAt SEPRLGREPN Fresedr eparates
th t e [ u gr ayist

foras! TECRCRALAI\BE ¥5 SeorBRdcdch BR Hecd . Pk pgorated
t hMEG1Q sMeE@bpsenukntdti ocondehsed. agheénditsagvrantidge aofliquid
this sgst m.is that the MEG ,Et,ream needs to l%e .
evy5Gr 2P R Be "PREUMECNEYE L il(jﬁtlgflegﬁiﬁlé‘&ui PENEMT 1PP1Ng,
Ve have rReyth eundnihdh s cVieh %atignl. f reant psbeamsSay Reis
and i nvestnent saving can be 15 nade by Ipl mting the

pr 6y®ss theaMECn e IFECastirvarolevapopsrides by a higher
omtting the, MEG condensation_and | oweri.ng the )
opEF SETRE CoEbEBu B P SPRE SEE DU FPFEdaton® BATBmST Fravity
whifeghrcenall esduriadespect tehneppetr $her edndeasedatv@cy b the
se&arati on section to_the MEG purification 20 w t hout

t h¥EGs @USH T4 CREARENICOAM™ Pr-ansport device.  Summary of

the Invegti a@séeeaﬁgagg' b£! Ehgges ceagest @?Q%Ckﬁgf MEG

the invention there i's provided process tfor the

S eparakim meeidsa t oh bep goapours ted dwise solcutriramgl moimigh
crude MEG and for 25 purifyin I\/E? far .Use in_a

pr GCEEY FEAVATETER ) Vi &a @oﬁ\?@’r OS5 oft%é% fo VVES
wheyieiml fikQ Y QERSH GRRAMGS 8%hd SeRdstietd eakanysican be
solution in a catal yst separation section b

evapdicatiyng ioHFd@IVEBaPIOCEEE K9 & SdOIVEG gtream
fe%tv'afgocr%tt'ji%@l SCH QN+ A ng HHAPHMAY SR, AR, thence

[
30 to*a pastedrisation section, each section operated
at 1osvehrdtnrp splee ope rpitdssupareaisudes of the MNBG purilfdsstion
the rectification_and pasteurisation sections bei ng

at CPMEEs i Qe s8R e THARSEPTth O e PR &5 &N

catalyst separation section to the MEG purification
without the use of a mechanical transport device.

Summary of the Invention

Accordingly in the broadest aspect of the invention
there is provided a process for the separation of a
homogeneous catalyst solution from crude MEG and for
purifying MEG, for use in a process for the catalytic
conversion of EO to MEG, wherein the process comprises
separating catalyst solution in a catalyst separation
section by evaporating crude MEG and feeding crude MEG to
a rectification section, a stripping section, and thence
to a pasteurisation section, each section operated at
subatmospheric pressure of 0.5 x 10° Nm® or less, the
rectification and pasteurisation sections being at

pressure less than that of the catalyst separation
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WD 2007/ 144360 PCT/ EP2007/ 055785 3 section, wherein
the process provides a pressure differential between

wWo b@7aa3ed yst separation and rectification seRCT/BPR07/055785

and wherein vapour phase crude3MEG fromthe catalyst
separation section is fed as 5 substantially vapour

phaserisRd {Retbenr eRti fL68ELONLr8QCHESNa pRe8shiEST
preferred enbodi nent the separa ?lon rectification

andipésrenrisat behwsent Fbascapetwst @apPAratheBr ARA
fee?s &918859?ﬁr5é§9£8n8°EHH”% QLEQH Qgéera égse crude MEG

sectrons—an iI'pping Sectron1s o

Si deomsthepphbglgect sepaattsohateospberis pedsaure

greater than__the pressure of the rectjficatio

seéPPéHanﬁﬂﬁﬁlﬁxY@PﬁHF phaea fRegpER EPssganlflcatlon
pigation with the rectification section.

Cb ensed liquids fromthe 15 rectification section

are fedIexaefhaétyprefehee@tempgdhgenSebhéOﬁepah@tion,

stri VEG, vapour.s_ar urne exte

B BESeaRatAE o ant: RAPEAUARBRF obE PRCSIPBR CHBEREEngIth

A tgepahhvekkels ansependperBedi-aeabminiaishtipRi Bgtween

20 rectification and pasteurisation sections operate

wi shRctiipner pal thedstrArppag presiopeigoRRBNPESE 8f & side
be C ng.t e

e SR Rea B R L BB REBPLSLSTPE LB reater thas
enhadi peeksulre ot ahgstrecsefidcation sectﬁon,iwith external
operated with external feed in ogen 25

co§ﬁﬁﬁ|&HtPBﬁnmPFﬁs?ngrQEWWPP&S t&ﬂnsgéF%Sﬁ € The

VaQ%@ElQE@%%l%ﬁ“@%CME@hTr@@hﬁgﬁséﬁpiﬁahh@% $eehi @Rei S
preferably fed externally to in between the stripping

andecredtichitdan secseon ems. LREf exépraaBdivetty theogsmirpring

T A R R s R T

abeye chrhege ycreatigd by wiklk® the separation and rectification
sections.

Alternatively in a second embodiment the stripping,
rectification and pasteurisation sections operate with
internal feeds in open pressure communication between
sections and the stripping section is installed below the
rectification section. In this embodiment the catalyst
separation section is operated with external feed in open
pressure communication with the rectification section.
The vapour phase crude MEG from the separation section is
preferably fed externally to in between the stripping and
rectification sections.

Reference herein to open pressure communication is
to operation without the use of means to create pressure
differential over and above those created by the

operation of the sections themselves, e.g in nozzles,

internals and the like.
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operation of the sections thenselves, e.g in nozzles,
internals and the |Iike. WO 2007/ 144360

wWOeONERBE07/ 055785 - 4 In a further aspect oOPCT/RR2007/055785

invention there is provided-a2MEG purification
apparatus for the separation of a honbgeneous

cat al ystnsgl gh+eRef r 98p&¢ tider Mike anghvé 0t i oRUEREYE NPs
MEG for use in a unit for the catalgtlc 5 conversion
fPEQVFGeﬁEEiMﬁﬁe?érhf#ﬁétéﬁﬁaﬁﬁpé§a BpfPEeshegseparation

CaB@'XShoﬁgggﬁ@Bhgncégﬁﬁ ESﬁtEEEQaEEBBe MEG and for

section ri ppl ng sect on and a pasteurisation
septirafiyingeMEGn the MVEES nacalﬁnmatfon ahd catalytic
pasteuri sation_sections__are |ocated withi

puFPPYEEFEER €51 fifn *oaMEC N E5SLat Bpﬁsf"pgéﬁg?:&ﬁ GRmprises

Segt £QRah @i thghrhesahedetbpibhe MEG rBUEikieatiBR section,
colum or~1n a Separate upstrean1vesse| and wherein

thetsepanaglsncSeonlendpaopaé@gualgaud@nwseﬁte@d,

|nI to rectification section_and e

t oMBeTEIR: APEATER, AEVEC AR B n o PHeBaP DAL VERLE Bl Sections
i nbet tecibeth@iVh®nr acMieli pattgicaedbnoaolama, V&dethe
feed inlet. The stripping section is either |qcate

. nceRalyES SERPFRTASN éﬁcgépﬁm%soﬁlégeg dPgatefy :pré'Pe MEG

ﬁraklﬁﬁtﬁgﬁf%Eﬁ%ﬂnegQOQh n%eb?%a%@tﬁ %¢team vessel, and

segaratlon section 1s locate purification
20 whelerin béleoweparatlion sectintr pdovidgsl rqerddeh¥&e feed

honmogeneous cat al yst sol, ut,i n MEG.i.nto _the catalys
DoTRd2leous B2 MXS el thaalioh Heghi i abif ARt blMRE for
Pagl@diriatld @2 rS8Giitonwhaie ino¢aked rabey eEGhEcd @hlet to
within the sane G purlflcatlon columm, and the crude

25 thEGMEEe & SicHLEt CRES PNt KECSAPAr 46 an vepeUrofeed fpdet . The
MEG BRI £ala0o9el RS dRRLE BR YAPaH | eed

["et hi's pre erred enbodi nment the stripping
S e@lurdrt iick tiooy icddtimas ca sisde stikiepper ippeaT.i si ng an

I f
LQCSTflggtgoﬁlgéggggggzggeglgmbgdg%%k%tt ron]%a?yst

separation section is located in the MEG purification
column below an inlet for introducing liquid phase
homogeneous catalyst solution in MEG into the catalyst
separation section, the MEG rectification and
pasteurisation sections are located above the inlet
within the same MEG purification column, and the crude
MEG feed inlet from the separation section to the MEG
rectification section is an internal vapour feed inlet.
In this preferred embodiment the stripping section
is provided as a side stripper comprising an inlet fed by
a condensed liquid outlet from the rectification section,
and having a vapour phase outlet returning to the
internal crude MEG vapour feed inlet from the catalyst

separation section to the rectification section.
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30 and having a vapour phase outlet returning to the
i nternal crude MEG vapour feed inlet fromthe catal yst

W@ epanason section to the rectification sectiPCI/ERID07/055785

2007/ 144360 PCT/ EP2007/ 055785 55- In a second
enbodi nent the catal yst separation section is |ocated

in a separat 8e¥8Ha8CEmYPAL heaAMm @Eet Bgtawﬁ&pgép&ae&ban
colum and the crude MEG feed inlet from the

sep&r&tiosn 1§eép|0@ﬁesio ltnhé FEGarase VesaeiloNPsEEersnof the
| | |
'SIS g@'& gﬁr%%at‘i%% fg hﬁ &he e {E%Iﬁ? ﬁ@o dlf%%dy ?ﬁet from

ntry vapour nent
st mhpplse@amedbnoselcs1pn0\tbdeehe| MEGheewEGfﬁuathlmatsle@mlon
col.um below the rectificatiqn_section. % further

aspEc PP REPrivERPPYS (héEFe lPéetlomﬁFSle&'@ SrRElysg side

of e%%x%p%b%h%s fRedPriogess ah thes %ﬁ%%%lmneh%v%we' %‘Erlpplng
in aunit or process for the catalytic conversion of

EOsteotNEG, ipr pirovdlled dm EDREBES @t iifd caiiioph chEGmns below
pr ent vv|t .ca aI st._as .hereinbefore described. 15
% 8u§ﬁ & esﬁﬁ§®ﬁ ‘e.g. from US-A- 6,080, 897,

for thelﬁeﬁaﬁaktﬁéroéspéb@|¢$ttﬁ@|mhb@ﬁtlﬁhoﬂhékédﬁs
MEG with purification of MEG by sequenti al
d| Priavigeidorkhey pis€aldify 3n 3PRETHESS Prafirerees Gidhe

S e%; seint ri?va%%&%%‘ Wi GhQRgr %tre%xjo%\@s%r rt%chV%tta}:]Lytic

ratiron o catalyst solution fromcru
purddniveatsiom off MEGtd MEGne poelfemakdly iam ZOJ@&fapdieat in

MEG. purification colum .and separate upstrea
cat Byt MEGh dPa Bt &?%s&é&?l é‘ﬁ%a | cI"iISaI%?& l%elft‘j)g?
fl arhed-igeycol s feed into the rectification section

t aki ng advantage of the generation 25 of MEG vapour
in the Altbpugbpavatiens seet kbawhor euSe EHOM he second

T LA SR 0, B o SAMERE 10 G BB

r elridn eatuden MBeC tWiah pﬁmﬁlmamdmesafam gnesegiential

SaVlngclllatlon typically in two distillation columns, there
is no system which operates low pressure separation of
catalyst solution from crude MEG with purification of MEG
in one column or in a separate MEG purification column
and separate upstream catalyst separation vessel, and
which also includes flashed glycols feed into the
rectification section taking advantage of the generation
of MEG vapour in the first separation section for use in
the second rectification section without condensing crude
MEG after separation and before feeding to the
rectification section. This produces a net energy saving
and avoids the need for intermediate accumulation and
transport equipment for the condensed crude MEG, compared
to the known process which operates an intermediate

condensation section to enable feed of liquid crude MEG

to the higher pressure rectification and stripping
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and avoids the need for internmedi ate accunul ati on and
30 transport equi pnent for the condensed crude MEG

w@ovpassed to the known process which oper at eSPENEP2007/055785

i ntermedi ate condensation secfion to enable feed of
liquid crude MEG to the higher pressure rectification

angestibppivhgrdOi 2004/ $4436QgRCH FRRBRT16B85788 afidition
section where it is once agaln vaporised. In addition

thF§1§|Pé%§W€héh§tﬁﬁﬁﬁpagngeéﬁpéﬁOpotﬁaﬁapélpoﬁéwer liquid
gg va§?9rvﬁggaﬁn ﬂbﬁgthgaﬁlgﬁgdlbﬂﬁ'ga Bﬁrvﬁggﬁﬁng of
oadl ng e rec |cat|on an 1 on

pasteurls
setheomsctmfuhatwﬁﬁ Bndupkkiteatientéohusectlinna in the MEG

further ,adyant th [ t t
l PHOGE b 02000 Ut bdRaf C4F CPETARCHOREgEy tog present

betweentibe epktahysk &epaAbati @Rcal8e LECHI hkeALNh9BAl
section to transport condensed liquid between the

setrRORPOTEn deFAtrabetwgenhEhrneAtapy§Eessrare topar and

NLscreRulie b BEREt Lo N clendnool aneratinn 19a8ks

I"ant “constr 0cti"on cost Iravention al'so™a
re@ecaéehennerabuteoNEG ihaedhitrgstand théukﬁdwn process.
tenperature_ catal yst handlin the cataly
seBHF§Fﬂént§é€tFSﬁuB§Soﬁ8r§?%ﬁ§l£F énl6ﬁ€W519f operating

pr%%%%%eanénpégﬂktb%ﬂ%krﬁ%%%%hﬁcBEtOpefatlng at the
| oner pressure is that MEG recovery in the MEG

purufucaheomnveotuqn aésbaeilowateadﬁqeﬂheemmhrahure MEG

e R M S A T

f eefheOtatuge tMsepasa2@ onapeut ibe biye oMebapUhiyl kg¢aki QBwer
colum conbined wth the_ higher selectivity of the

capéﬁﬁﬁuéegl@@oﬁdéﬁéé9@ﬁﬂoﬁenﬁﬁéée§§ PPgdstiggaat the lower
reg&%%%u§%z%soEP5Qe Fr?@%bggr e&h’%ﬂe ﬂ%Gtg%rN%gcation
puri conpact

i'cation colum of the invention. A nor
equiopnmmt ideSagd liwy telde felryhee whdkhz ed liowst Her25 higher

referred enhodinent by installing the r. ctlflcat i on
A COREr ¥ s SO TEIEY] OR bPe NEOVBRZ A CAiar SRetion

COLWRN 30Feduced MEG recycle. The feed of crude MEG as
vapour to the MEG purification column combined with the
higher selectivity of the catalytic glycol production
process leads to a reduced size of the stripping section
of the MEG purification column of the invention. A more
compact equipment design may thereby be realized in the
preferred embodiment by installing the rectification and
pasteurisation section of the MEG purification column on
top of the catalyst separation section, and installing
the stripping section as a side stripper next to the
rearranged MEG purification column, fed by a draw off
tray installed between the catalyst separation and
rectification sections. Overall this results in benefits

in terms of operating costs and plant construction cost.
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top of the catal yst separation section, and installing
the stripping section as a side stripper next to the

wo earnasged MEG purification colum, fed by a BPCHBPZNT/055785

30 tray installed between the cdatal yst separation and
rectification sections. Overall this results in

bepefbtided Dekeki®tabnop&r @hengneeatsoand pl ant
construction cost. WD 20077144360 PCIT7TEP2007/ 055785 7
Deta.leEYE%geﬁﬂﬁtFBﬁ BFOERES| AVENEPBATFYBEcAf| §hendnvention
Pr aees: a%%dc%EQQ §OQE§EP% H@%ﬁ@%bog ﬁegagg Co1
catalyst solution derive roma yco h at or
sedﬁh&dra@@mabystlsoluCa@alystsubiuanbnahbysubsﬁantlally or

predomi nant | ui d.phase, aIt t .may ing

e pserondaaty, TR BBaner apioRoBal: fion hotatatybge
sokdblooR, CemPentey €at #hyskebAratide MEGtibh . th@talyst
separation section, heat input to a tenperature as
heselliafipar coapeisssd cpreflgsabip gendeatlEs . .alnl &bg 10
se [ f .Gt VE e vapour e G
A R i o el O
95hmt%hnaﬁtaky@bsbmlbedd@ererwbuyhgeaemat¢eledfﬂabh
further use in the EO to MEG conversion reaction.

hePEPABBLIPE CdeSEM B thy FAF0Yr VBRALE PPASE HEGdres MEG is

fe%eb@rb%%dlﬁrb%Cb'EbQ@%h%ﬂ %%Cbkéatﬂge&%aﬁa@swt to 95 wt%
transfer between |iquid phase and vapour phase

conbpd Y& tr 4ot pﬁriuciat MER, whs@barlat mgwaadaﬁoa;vénhréa@r use

fron1 et l.yco and hi.gher _boi

o SEoreE &5, S FRavEPSdhn, 398Ny dRT AR kB ppesore
sea@s@&rl\bﬁar theu R/%.Eb@lurff@h&sfer afslier M2¢ het wean tbheéhe
phases confers a separation of MEG froman overhead
stF@&#ﬂéﬂC?§WQP FECiiRg WESTrGuBRSRat&ERgE§obRENEEN 1iquid

b sCOIRANEALSyur T %a@ro%%%§e9f %h%ecQ!%EEbQHo
n g Py

udes a strippin section I's preferab
comsepatred iog MEG|qal@vbe@eadZErbmoduem@yﬂemE|gﬂ&abaoﬂDEG)

Se%%b?%i%%%@ 1&%ngEgly%% s. %eparated MEG rises to a

pasteurisation section where further mass transfer
between the phases confers a separation of MEG from an
overhead stream of lower boiling residual water and other
light components.

The process of the invention includes a stripping
section which is preferably conducted on a ligquid feed
from the rectification section comprising MEG, DEG and
higher glycols. Reference herein to higher glycols is to
triethylene glycol and higher substituted glycols. The
stripper provides an overhead vapour return which is
concentrated further in MEG compared to the feed.

The liquid feed is preferably a liquid bottom
product rundown from the rectification section, directly
rundown to the internal stripping section or rundown to

the side stripping section. The top vapours from the
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hi gher glycols. Reference herein to higher glycols is
to triethylene glycol and higher substituted glycols.

wab@7/1$4360 pper provi des an over head vapour retRPCHERWTDOS5785

is concentrated further in NME& conpared to the feed.
30 The liquid feed is preferably a liquid bottom

predugepptiugdeencioanrtibe eecthki eabtt@fisgetibaANsection or
directly rundown to the internal stripping section or

r uRdBWACEBTNEAe tOi BBesMECpBIR§TdcaELBR. CPREMRoRNd, combined
vapeues heom-hLAE ¥€?8997é}éﬁ3§9ep ? 2997/ gézééloﬁ

stripping section rise to the recti tion Section or
arsecEﬁannedrEofeﬂeththurettmﬁtcanlonls&ntandr The
ined, with the crude vaggur fromthe cat

t
SRR EaEPRY SBctiGn i GoreaREl tholhbatnprpherSk pressure

seeki gnN5 %heod ﬁ&ﬂ'BB'm@s§eﬁhtoﬂlg§e9p%h§he€h€t
subat nospheri c pressure of 0. 05 Nm 2 or |ess but
hi gretifhgatike seéﬁﬂpﬁlcﬁhn@nagé@ngementha§01ds the need

2 EAQ0STROLAKOLd3 the nBsd LU, ATRENALEA ne seripping

transp devi ce“bet ieen ppi Ng
reahdfweatu@mcaeabnossctlanEhe stripping section
provi des a bottons stream of concentrated DEG and

hi gher §N§cBEEIPBIRA REEHieRyRFRVILSF ANPRRFERS stream of
[ eERKRLAMECH! ORLCARAeRl AbedoBEEoAR oL INAEG recycle

glycols. In a further advantage of the invention
redodamnpwesshreecp@eaS|MﬁGlﬁrpmecgndenstamppeDEﬁsand

redyced.t enper at eration_in t
ot PEBRer SIgEDae MinAch UetRER Sy PralsnPtadh adareRhion
of tMEGrabficedl peceBlaCOPesapabal iaNthéheiBEGsaRd pper
hlgher glycols content of the side stripper bottons

saﬂﬁ@W@agéduC@énﬁam@GrﬁéuﬁﬁeOpééatwﬁéré@ytaeréaééeatripper
'O%gk@gm%f u59c35w§g1a§@gstthaﬁawEﬁeg%gﬁgkgoso5&Wﬁﬂg and
educeéd T oa

The r C recycl e conpare e prior

ar alpooentiencedyvaepagasion. TaenPEGH ahdvbugaklreglycols

Op%%%kg% %%St%eaquelggEip%%QS %%%%h%nlgoiacreased
compared to the feed whereby a reduced loading of MEG is
sent to the MEG recycle column. The reduced load MEG
recycle compared to the prior art provides advantages in
terms of favourable operating costs and plant
construction costs.

Preferably heat used in the catalyst separation
section and stripping section is recovered in the
overhead from the pasteurisation section. A low pressure
steam generator may be operated as the pasteurisation
section overhead vapour stream condenser or the overhead
condenser may be used to heat up another utility or
process stream. The process and apparatus of the
invention is thereby operated with energy recovery from

the pasteurisation section overhead comparable to that of

prior art systems, despite operating at lower pressure.



Preferably heat used in the catal yst separation 25
section and stripping section is recovered in the
wo@®rheso from t he pasteurisation section. A | POI/EP2007/055785
pressure steam generator may Be-operated as the
pasteurisation section overhead vapour stream
coreensallewst hRehoyaeheadaceopeepgeehanyobalusaery9 input
heat up another utility or 30 process stream The
pr66§§§r§ﬁdf8§pﬁﬁﬁt§§P8F3Fﬁén ?H@eﬁ??éﬁlFétﬂﬁéréﬁybe

opg @ES@eW‘Eﬂ rg¥r&?§%ﬁ§r¥eEE P§c9a§h§¥§?5§5'on
sec I'on over conpa tot at of prior t
sysE?mwgrddspntEhepMEthngiﬁﬁchbmen ppéssur eve¥iBead
2007/ 144360 P /EP2007/0 5785 -

i GREFSPRSCy | O L1 LPRe> BLarsBnEPES FRBCE MGt Pelihe

f ot MEfsps agakatkeBnangupuivi theati eRetRabedegraBAEEENI N
the stripping section which energy is recovered in

théhﬁE@pﬁubeVeatp@nOéotbﬁnr@déﬂﬁéaérsSé@ﬁ@e@@@ratlon

o e A

section er nal Ion ereo

Vi kewevetryt b MEdudad theesigar ecepelat codumbhicannet be
useful since energ ¥ that is uysed for recovery of MG
i nTEREVREST EEPEre TSI GRRTEAAREL LEBPCIG P& Er £GO 1OV

si Be8 ot hekeRrenr 2t LRY YLeFReLAlY eksvkeo asowucﬁhla§ @s&lg%slble
it attractive to recover as nuch as pOSSI bl e

t hMESt dinppée Smma@pBMaﬁlanergyagaﬁnbegwecgmeb@dret@weaed

us ful benef. VEG, g0oi n o the ey

olEGim 2mEsRE Y g F@R@%lFraygan%g# e 8n rg§%re§%@%Fg§YCle
I n clﬁutrﬁe mME@spur iTbiweat ifeR ceqlbnmd fceheeraergyTheroviesed in
a bal ance bet ween redUC|n% pressure to reduce

sepheatBC raFpdisplionaselpres eOreersetpr oduct and
catalysin.800;L0," BYYGH-8 bLRREEPOLLARE AbeARELALULE o

and Ioa “and recyc agal nst talning

pr essiwce 2@ paaatwabltenpefriitcirentindn prgp ergeo VEGY product and

LPZ@é@g%%EUH£§gIégﬁE%%%EEO%t%%%&pea%ot@%%ge%ggﬁéggy%re and
load and MEG recycle load, against maintaining pressure
to enable sufficient energy recovery in the
pasteurisation section overhead. Preferably the process
is operated with pressures in the respective separation,
rectification, stripping and pasteurisation sections
which are, at the lowest, at least 0.01 x 10° Nm™?, more
preferably at least 0.02 x 10° Nm'?, and especially at
least 0.05 x 10° Nm?. Preferably the process is operated
with pressures in the respective separation,
rectification, stripping and pasteurisation sections
which, at the highest, are at most 0.5 x 10° Nm™?, more

preferably at most 0.4 x 10° Nm?, and especially at most
0.2 x 10° Nm™
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is operated with pressures in the respective
separation, rectification, stripping and

w@®raussGat i on sections which are, at the | OMEBEP20a1/055785

| east 0.01 x 105 N2, nore 25 lgteferably at |east 0.02
x 105 Nm 2, and especially at Ileast 0.05 x 105 Nm 2.

Pr ef er apkys oDy OERS Srb st 0PeEat 86n ha NpREESSHE 85t 1 6n
the respective separation, rectification, stripping

an8ephsPBEr PBEL i B execEPBR3LINGAI &R, the ﬁﬁ@ehPQﬁE§F; the

argaegiggﬁtsggér égﬁ QHHZ F?@ﬁg%ﬁao Egggggggy?g%ogBékated

especi a
NnunMﬁhZ@ﬁEé@#éBéﬁ ﬁ&ﬁhEPZ@ﬁ?bﬁEﬁ?ﬁEessut@ cBmaﬁanahtyon

rectification and pa t t
nnrEiapLiRa, S eRa o Rk bRRken, (28ELRN Bldreran1y

sepatathal 2BdasStki BPHPEnSBHt hOPPes8liBcOBEEaEENt i B1aBver
i ntegrated manner in open pfessure communication,

f athki Lanoghy bﬁtehﬁaMEﬁeedrbénWEQnogecpﬂgmg, and upstream

i FrEPaRerareBoErteone TERRGInCht STRE VEG BREET FEEFFon

cobueBenand Tupsbheannseahakysyraepayaisonseassel faeilitate
side stripper where present. In sone instances gravity
|sf§§§d £orf §¥AMPLSt 618 df 8dde A5RWekanpl §ifpqatgirper, if

g%egeaW'tgFgfékgslgtp BREGre 'ﬁleE?éﬁEEalpE %%ﬁ@ﬁbﬁt the

ssure di rentia roug ut t puriti cation
coMamnpuxlwesatubancolamnlas Nee2, tymaeferab|xyLoFe'xsm;'2

 hedetrEabivnteraharn o e, BaFh Hetreanings

colem suThe tpreegssuel thie elBYamtoan oifs tereMaeguati fication
subat nospheri c pressure whereby operation may be at

| owedumnenper at ure than woul d ot herwi se be the case.

o B A IEsh 8RR, B £l UL C UObBLalER o

20@Gbaftaosphemile pressure whereby operation may be at lower
temperature than would otherwise be the case. Preferably
the temperature in the combined MEG purification process
is at least 50°C and at most 200°C, for example,
depending on catalyst type, MEG quality and prevailing
pressure, more preferably at least 100°C and at most
170°C, which facilitates energy recovery and preserves
MEG quality, and especially at least 120°C and at most
160°C.

Referring now to the further aspect of the invention
as hereinbefore defined, preferably the apparatus
comprises feed inlets, outlets, internals and the like
such as to confer low pressure drop, thereby meeting the
limitations on allowable pressure drop.

Preferably the apparatus comprises a liquid feed
inlet to the catalyst separation section supplied from an

EG dehydration unit. Any suitable feed inlet may be used,
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dependi ng on catal yst type, MEG quality and prevailing
pressure, nore preferably at |east 100C and at nost

wWAZ®C 14480 ch facilitates energy recovery and pPEFEPMET055785

MEG qual ity, and especially atlleast 120C and at nost
25 160C. Referring now to the further aspect of the

I n¥agt Q@fe@&bm?ralmB@fQé@o@@E?nQ@edp&ﬁﬁ€£aQEVuEE§ to
apparatus conpiises feed inle outlets, internals

an@Pthmipekeerayakias 6 ééﬁﬁéﬁdlUﬂpﬁﬂé§satetbﬁosnlet
th%&%@%rggﬁg @ﬁstﬁglég k géé'ogslg al Lovalle srea to
rop.” Pre b

pressure era e appara as conprisesa
i qucdlfieade thbebeparaheonabalyshdsemasation section

supplied froman EG dehydration unit ui table
feed i nfBE ﬁﬁ?aﬁétﬂ§e8g %@?26@7?%2&%@0Pr0X1§es for flash

PCE@EB%QQZEQ5%%8§ata1%%t %B@mpMﬁbe%aBbﬁralhO§&¥ﬁ|%&khin the

feed inlet 1s used to” optim ze separation of flashed
vaMBGr puati fiketiiphetolumnebar abl p shearntethsseﬂdepsaream

| arge, surface area_t facilitate_th paration.of

cr (80 BGOSR RparArleYof "EnGaAUERE SRCBFaVEdds Section
f obchbasBessepanat for abatatapyst bremeiEGlvapedt ihAput is
situ within the MEG purification colum or in a

separ BeangeoSep gs§9# &y @ﬁeﬁﬁéaééwuﬁnfaﬁﬂéﬂérébﬂw type
th?e%%&§|¥3tgﬁﬁga5§ eReSaGLLAR, %OEEfBE%Ssﬂﬁﬂ”%e g%ratures

heat I npu erabl y heat 1 npu neans o
rebaid aow meeﬁéeabbytambabwlngthlysttﬁpéutnehouhemhe

Thi s_has t he_advanta Iom13k| ratures and
Io%epgéiﬁéh@QlFPng t@a&ﬁ?ﬁ%PgsS FﬁgﬁﬁVﬁtthe

reboi | egcphi-gheki Bhtg1p88t hB0a0EoRaLAL ¥SEeaSaBANALEH in MEG
catal yst as a concentrated solution in MEG 15 is

di dehaigetarigeda videt Bolostiole Putpest. e PaigICE reld Ybdhieokpot tom

out | i_ncl ude vortex br We have surprisingly
f o H%Ht lncqu%s pOSS|rte %%ﬁ eeg separated crude MEG

fr0n1thWeCﬁh&Eyshrpe@éﬁﬁQEQHfound that it is possible to
feed separated crude MEG from the catalyst separation
section as a vapour stream to the purification section,
without the need for intermediate condensation of
separated MEG, mechanical transport and reevaporation in
a distillation purification. Thereby the catalyst
separation may be conducted in a separate upstream vessel
or in the single MEG purification column. Preferably the
catalyst separation, rectification and pasteurisation
sections are of substantially equal diameter. The
stripping section may be of smaller diameter than the
other sections. Thereby the stripping may be conducted in
a smaller diameter side stripper or in the single MEG
purification column whereby a swage section may be
provided between the rectifying and stripping sections,
to a smaller diameter stripping section. In a particular

advantage the catalyst separation section comprises a



10

15

20

25

30

section as a vapour streamto the purification
section, 20 without the need for internedi ate

w@oewdamset i on of separated MEG mnechani cal trBCIEPRP20D7/055785

and reevaporation in a distildaation purification.
Thereby the catal yst separation may be conducted in a

sepanpt @hilpat i 8aBEVess8kr QhamBtbRetBhA0tBeMa®in section
purification colum. Preferably the 25 catal yst

separaePynholdcbpf PEaFRrbALYAE PASt EBFESARFEntiBecRKrENS
arﬁiﬂﬁmi%@ﬁtgﬂﬁ'ﬁE5¥iﬁgu8E QBQHEQSE-%Ehﬁhﬁ§gﬁgpﬂiﬂgmised.
e smal Fe r than the other

section may 0 rdranet
sectionsn Therpbyféheedt emppdimgenaythe MPAdpateflicatian

smal Ler dianeter side_stripper or in the, single MEG 30
pUFPAPRE: FORPEGPBRNSwACREDY SUbHEGe "Bt BR HaphBeEe M=,
prpxkdgdabgtweer bhe1raet biybBYsand &t EiBRI BYripper, and a

sections, to0 a smaller diraneter stripping section. In
a pertiroulapouzdianesgéorhettaprkedscosepataynired MEG, the

B T N

segktpamratwbar ebythohdanf ebceafaktystioandecesbleneeeferably
tine are mnimzed and heating of catalyst is thereby
m kPRI SB§lefnlfhe PrevéFvedreNBBIFHBAPWEhe MEG

purificat] _QfE0 E 58Spaskt AYi droy 0

Fi'ui d BrasviRe L iEg SAPPL AT coRna W O P hRShe T Ergn tne
si datalyisppeepaaattian setuipnvapouhei meetifacastionppedtion,
concentr outlgt and_inl et I, . t ed

ed MEG the, b | _
| nPBANEALICE ARG Oxt JAFOLS Leplr GPFoRCEEREROR ARG Section
regbif baakhee %%CEE@nsiaEeEQEQEbﬁrlgstb@e@é&b@ﬂyiio@ated

gravity driven rundown. A drawoff tray enabling
passitrgmeflingpothe taSAMLYRE SerRpyPydPnNsEpatarnoand
segtkgqft% Eq%nreggkgg ation section, and collecting

of quui& fromt Re rectification section for passage

to the srd€estbippehei sipeekerappyr| bsadbedlébser diameter

internedi ate the catal yst separation,%ection and
re&pﬁpiégﬁiGﬁt§&¥§Foﬁ§%aratlon' rectification and

pasteurisation sections of the MEG purification column,
since the liquid and vapour loads in the side stripper
are reduced by direct vapour feed to the rectification
section and improved selectivity of the catalytic glycol
reaction, in particular with reduced DEG and higher
glycols load. Incorporation as a side stripper has the
advantage that no large swaged section is installed
between the rectification and stripping section This has
advantages of reduced unit construction costs since a
more compact design can be made.

The side stripper provides an overhead outlet for
stripped MEG. The side stripper comprises a bottoms
outlet for concentrated DEG and higher glycols to an MEG
recycle column which recovers residual MEG for recycle to

the dehydrator. The MEG recycle column operates at lower
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Preferably the side stripper is of |esser dianeter
than the catal yst separation, rectification and

w@amrausseat i on sections of the MEG purifi cat i BCI/EP2007/055785

colum, 20 since the |iquid and vapour loads in the
side stripper are reduced by direct vapour feed to

t hgregstirki eabhOBhes8¢HOBt2AHpERPEBY @EcsokeCiEg Y rOf
the catalytic glycol reaction, in particular with

r ed6EEELPEGIBNG BRER&FUlgryadvantags. thaceiger BEFdRPAS
a §59§v§EE'BB?E s EHeFEEBQQ%QBBaQS EﬁétPQQOEaBQEtProcess,

swaged section is Insta tween t ectifrca
andhetebppangesectionoalli £hMEG admpmuag651nfthedboedoms
unit construction costs sinc re cogpact _desi gn

cafVhéchaderetfe 18i 8n§tFPpEEF HFﬁvFSEXC%ﬁ 6¢&HRBad

oubl-gkeh8b1,30natEFBPed tNEGUEEh S8l 88eSt Ll BRekeduced load
conprises a bottonms outlet for concentrated DEG and

hi ghmpagegcsbs the aw1NEGartecp@b@ld@nGWﬁdwhnchgeS of
recg resi_dual. f cycl.e he,dehvdr "
e HEESP o pET £ e BPuRT " bpara: £6oe fopapRpoE oot Ebekion
2004144360 PCT/EP2007/055785 - 13 pressure than the
side stripper to recover MEG for recycle. In a
partlcuTB? MEGaRvAYEIERELIGNJEO SR pPET thEetBYBRELRBY €

géqgoad O?Q%E%? VEEOBE' eﬁ%tﬁEEﬁgﬁﬁssecWQ%E%byW@ have

rised in the bottonms 5 outl et
stsaapmuS1sgﬂy Eouhﬂethﬁ@ nécytl éscpbssnblePref dealdl y

t her ef t he MEG f duced | oad d
L 0SPREGPEOP SRPEE BEN PRI A 2B Ao 5P AR ddeB n

Opﬁh%hh%& %%%&a@ﬂﬁeh%duﬁﬁd1@|@6%s§%ﬂ%tﬁ@ﬁhhﬁ%gﬁﬁﬁﬂtim
10 The MEG purlflcatlon colum of the invention

cowptiadesti sepprativapend restsiicpkdon dochi 6agnglpevessel
havle S gJ' .09y Lound i3 b L e oS BRI %ets%rlbed

feed Opposi ng vapour anar Fix Streans i nternal
\M1ﬂief@&ﬁkﬂqﬁt&@tN&anﬁmhflbhtuﬁnpaﬁﬂmmhept@vudhegﬁwtMEG

th%roduct rundown tray which allows passage of vapour feed
from the rectification section to the pasteurisation
section and provides for return of MEG from the
pasteurisation section for collection as product MEG,
preferably as a liquid side draw-off. The pasteurisation
section is located above the MEG product outlet, together
with an overhead vapour outlet for MEG, residual water
and other light components, a reflux of condensed
overhead product and a liquid bleed stream to remove
water and the light components.

Additionally in the preferred embodiment the MEG

purification column provides an additional rundown tray
which allows passage of vapour feed from the catalyst

separation section to the MEG rectification section and

provides for return of liguid containing MEG, DEG and
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15 catal yst separation and rectification in a single
vessel in the preferred enbodi nent as herei nbefore

waelemcnifsed. Preferably the MEG purification cPCT/EP2007/055785

provi des an MEG product rumdovin tray which allows
passage of vapour feed fromthe rectification section

t Oni §RePABLEUL h§aGL PRo2E £86hI PRe aRECPE OVEHESchOEection for
return of MEG fromthe pasteurisation section for
cpgrégtpéﬁ 59 phedaiéfeVELrippetferably as a liquid

side dr The.pas t S ' is.10

above tRECREE ST aae EaoPE" (Do NBELV DR, Son PR Shure
ovdrbpadsuapahlyoﬁbtennéOanNEGa readdwaltnayecoﬁﬁraads a
ot her, ht conponents, ref lux Qf ¢ ns
ovERhERETpF5acr VAR, SOFLRRFarbPBedOubr BaltPEEeF efbbEST
watgljafdot-he 1ight conponents. Additionally in the
preferred enbodi nent the MEG purification colum

pr ovi deThanapp@iatenanay unddivplonayly 30ompr the ai fogwnals to
passage.of vapour feed, fromthe.c S L n

e EeRghi BotEneSNREPREEF T PRcaPT oA LobEt POk BR0R Bhol qae

f opet@bbhnsetthbgli dfeentaanply &EéioEEﬁbaaddwﬁhster mats,
2007/ 144360 PCT/ EP2007/ 055785 - 14 higher boiling

gl §EBVELYr BASERAPPECTFT PBEt FBR $&KBion for draw of f

to the ehdersteippeseibhel SLaPLYr i B8 [UANOM! E8Y Spping
provide lIow pressure drop. Suitably f i nstance a
ruBdomnonsapuaoapﬁysesmarlsechnnneyaﬂsayuChaae preferably
coIIectgr or. dou ecke; gutt col l.ect or.

apf&rsf Erﬁgypﬁﬁ FpgonSFI 8nBFF§SrFﬁ9eFﬁgggm BaCklng’
falgkehletrattei NaSeRd e&a@uréngr@fauél but-bee whehieneeadion
ween secfions, for exanple one or nore denister
nat@ereofgraherybwi§nab@an6r§eﬁﬁ§aﬁh@nlp@eME$h§apour from
|f|c on aste stEippi i:Qns
%# Fy co Plge%Ol# %lygﬁé g? %%gfgsggﬁfﬁggklgg
St@é@tdbﬁda@dC&tmgppdhgle&&tﬂbefeahddSEQHdaMungMEGgfrom

residual water and other light components in the
pasteurisation section. Temperature profile may be
regulated by nature and amount and density of internals
as known in the art.

Preferably a gravity distributor provides
distribution of liquid to internals in the rectification,
pasteurisation, and stripping sections, enabling maximum
contact of vapour and liquid, to ensure optimum
rectification and pasteurisation with low pressure drop.

As hereinbefore described, the pasteurisation
section comprises an overhead to a steam generating
energy recovery vessel or other utility or process stream
heating device, for recovery of heat input to the MEG
purification column and the side stripper. Preferably a
condenser operates at subatmospheric pressure of less

than 0.5 x 10° Nm? and is able to recover heat of
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generating a tenperature profile across the el evation
15 thereof, thereby enabling separation of MEG vapour

w0 c@mi1436G and hi gher boiling glycols in the PCI/EP2007/055785

rectification section and strlijping section, and
separating MEG from residual water and other |ight

cogpaaenksngnchBemepaghetth atien s8thinANovdeApatalHpBurs
profile may be 20 regul ated by nature and anount and

def§i fy CBRPPKRRERKEI B1IBSTKRBAR PA°FhePrpferppdyehaphgr than
a 9havEl Vudis! HlByLoLRUOKidas, dhshl1BYbEORE! cLbAlkdy
tointéfnals in the rectification, paStelrisation,

antdhstr hppinfoseatkeonisewhabki hg thzi oquidt26rcant astoofiated
vagour and liquid, to ensure optinmum rectification
antphSteurisation with | ow pressure drop. As

her ei nbehor gpggsstibegdnat ProPast eyt i SRt 1 PRVERELHAMay be
conprises an overhead to a steam generating energy
r evgedr ynvesyepbroresshépruthkei ratadypigcessvsrsaam o80EO to

hegti.ng.devi ce, -for.recovery of heat.input to th G
puPERT CBEEE R B " SPha s e P b B PECSPaFabPs
a heAbdensenstperatasyaktdsubai/apspbar b€ BOESBUMBGObroduced
less than 0.5 x 105 Nm2 and is able to recover heat
of PVOR2 607/ $42B60YPCTFEP2B0 7 L5585 788Pe- PTgCeggndenspraysed by

th puci f,i:cati-0 oyer head .S -8 :
{oRSaPE) LPE Kiantr RS S0ce BFcParably Aiansr FAaRLine
l0e€rtimmetpiehadabkey higker ttihanalRQC amdner amsfigpternary
this heat for ﬁe iLiemhere in the unit or in

2o SBEPRAUE OF GREt {1 %PheOkpBlYaPUbnlOBPIEEss s SpRalysed
i NnyeRtie@r My be used in any process for the

catal ytic conversion of EOto,  MEG Preferably_the use

is in aPuaferablpr bhessysbem henBgefedlshycahpayyiedprocess

Co%%%r%g%qn%fyﬁﬁ EgayEgoR%Qq%% dalgtg gnEW%i%%? O, is

procéss, a Ketal type proceSs (catalysed by acids) or

Vi alEGwedt alysedchywaty. cabkahi tbhe pt&athoe of a catalyst
thereby effecting formation of a reaction solution
containing EC, and a step in which the reaction solution
is converted into an EG aqueous solution by hydrolysing
EC in the reaction solution, a distillation step in which
water is removed from the EG aqueous solution, and a
distillation step in which purified EG and a solution
containing the catalyst are obtained from the resulting
EG solution by distillation.

Preferably the catalyst in such process is a
homogeneous catalyst, more preferably is an alkali metal
halide such as bromide or iodide, optionally in
combination with a crown ether catalyst, an alkaline
earth metal halide, a homogeneous zinc catalyst, an
organic tin or a germanium or tellurium compound, or
preferably an alkyl amine or guaternary ammonium such as

a quaternary ammonium halide or a quaternary phosphonium
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earth netal halide, zinc, tin, alkyl amne or
guaternary ammoniumor the |ike, or any other

whomogersebus cat al ysed process. 15 Preferabl ypeTiEP2007/055785

systemis used in a catal ytit J¥rocess for nmaki ng MEG
that conprises a step in which EOis allowed to react

W hB1CER .| pul bgppeesgnatystsaacat i ¥sloséheigbys 6,080,897
effecting formation of a reaction solution contalnlng

ECthangoRtsnEp PR WRiER 2Re iBEerPBRatBAUREBALRODPYS
C°P¥§é£§ﬂcb”tQrQEeEQb?g?ﬁSMégéHEHEEOP?P¥12¥QE°E¥§!Eﬂe

I'n the reaction so I on Istillation step in
mhhyﬂromgses BSepeanedrtung1EhetEGMEquenu$udeluatbnnates

and a_ distillation steg n_whi ch ur i.fied EG%Q g
soPHFPoRS BBREEFAFRgCRA OEQFﬁryB? ?élBBtQP fFEnfS
t heatigal! thnos22, B sebuti QAabyndi stkk! althAd. homogeneous
Prefefably the catalyst in such process is a

horegahyets saeakpown Aoretpeeflérabkycpavansaprapf EO to
alide_such d [ d opjLona '
h@lna?Pgneﬁf Ea %%ogn Ekhgfgégtgpgs aghal F%égkg ot

Sowﬁaehhaﬁetahcbabbﬁatea heﬁegﬁnegusezeneneatalyst an
organic tin or a germaniumor tellurium conpound, or
preferaBF?f@ﬁaBFKth%n%ﬁ%e%Fla%a%%rE%Fyu%%nbﬁl%n?%%%ﬁss

t u al a r
R L s ik e O

habuﬁetaﬁunaahyeloa%alyhﬁseayetueselmsedubst@Stlally no

6,080,897  th tents of whi t
et BERZByirERer BHED. 2Br BFer S| JonSRBOGACEIS CAPAFFEPLY cthe

fobrbbesshydr ahysiy sbeBceeR¥erbrNgeEC to MEG incl ude
carbonates 5 suCh as potassi um carbonate, potassium

nDbedaTbeaan¢anﬁn ia EEW41233558@te@nantﬂ@nrlk@ltlng
Many honogen gog%sp%%%éstt@oa%ﬁ% %ngs%@%m

conversion o r exanpl e a
EP- 1, 48#i300eAl, ilhescpatents ptiowharh MEE purification
R S0 ettt S6CER06E in Us-A-6,080,897;

Figures 2 and 3 illustrate embodiments of the MEG
purification process and apparatus of the invention.

In Figure 1 is shown Glycol reactor (1), EG
dehydration unit (2), catalyst separation (flash) vessel
or evaporator (3), and MEG purification column (4)
incorporating stripping section (7), rectification
section (5) and pasteurisation section (6). Condensed
liquid from the flash vessel (3) is accumulated in a drum
(not shown) and then transported, either pumped or under
gravity, to the column (4).

In Figure 2 is shown Glycol reactor (1), EG
dehydration unit (2), MEG purification column (4)
incorporating catalyst separation section (3), MEG

rectification section (5) and pasteurisation section (6).

MEG side stripper is shown (7) and MEG recycle column
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10 Preferably the invention is for use in a process
wherei n conversion to MEG DEG and hi gher glycols is

wGaamstiarsso al [y 100% whereby there i s substant P@l/ER2000055785

i ntermedi ate, such as EC, to B¢ separated. Preferably
the process is highly selective for MEG 15 The

i nYepy i oBatB 6OVEG! heBydabedohnunos- 2m t MBG pUBARgEation
with_respect to the follow ng F|?ures wherein: Figure
1 FPLUBEr dtés YEGrpbfeaptrieeepufiti 2BEi Y ﬁGpr@eﬁgéeaﬁalumn

ap@@ﬁ?tgﬁcé§ shopa énrgg?fig r089, §ﬁgwn Fb9§?8§a€o§”Q2? and

illustrate e odlnents 20 purification
prME@sseamdlappaﬂamns eg) theconpenatena tol&i gaterl is

hown .G coI G dehydration unit (2),
caF8P9SP Sgpﬁﬁa?ﬁ O(%Fégﬁ "vessel or evaporator (3),
and MEGeper+isqt tONFEQLHEM2 (4phe | GTRESDI @éh{P@rator bottoms
stripping section (7), rectification 25 section (5)

an@opastaumpsatyoMESecePBA ¢8Falyshdanded mPﬂaH|6m9P§ﬁ1Of
thSE&'QﬁH ¥?§S§E 8y L8 @Eg“ ?E?gahgoﬁ BEth EQB This
en , “el t her “punpe

wn) and rans or
graubhum b01uhe opbuanee4¢t bubktgusphris sbnwmtlons and
A ycol reactar %ﬁ EG 30 dehydration unit (2), G
quPPFééF?oﬁchPE m(E?taiﬁésr%SPQFPHQOEaFSF§§Pn '

Seaaaa&bogeéegkaeataéh SQEanheQBbfaﬁattep éagtbgalgéklon

and pasteurisation section (6)
shsant@@p aﬁd n&@trecycsepe@auﬁﬂ mw 20@&L1143@@d draw-off

nkEoy3) \oyed pulhi FRRI PohEORoF ALY AF, SHRAaL4gn SeCtion

StrBpp&bs£7bfaﬁﬂeNE@GfpQéébﬁtCQhuﬁﬁe €32umhnEeepgorate is
a reboiler as shown. Dehydrator (2) and_. MEG recycle
cowapﬁregzﬁ i Aceppeeateakedorat VéF soduhdeRsdn NECG is

%y%%%%@%%d R%E%Eghggskgeghgq&? E?Qegkéqgh back into

rator tOITB contal n nos cat al yS
andha pirooesanoeng.oto an EC reactor (not shown) via

catalyst recycle pump (not shown).

Heat input to the MEG purification column occurs via
catalyst separator falling film reboiler (13).

The top section of the MEG purification column (4),
the pasteurising section (6) contains packing and
separates residual water and other light components,
removed as overhead (16) from MEG product. High purity
MEG is recovered as a liquid side stream (14) and
conveyed to purified MEG storage (15).

Vapours from the overhead (16) of MEG purification
column (4) are condensed in a condensor (17) that
generates Low Pressure Steam or heating of another
medium. The condensor has a low temperature difference
that requires careful control of pressure in the column.
Overheads condensate (18) from the MEG purification

column (4) is collected in MEG purification column reflux
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DEG and are routed to MEG purification colum (4).
This vacuum col um operates at subat mospheric

w@onvditg43ens and 10 consists of bottom cat al ySPCT/EP2007/055785

separation section (3), middl e&ectification section
(5) and top pasteurisation section (6) that are
sefiauat ¢doby fromalvhkirquid dsawoatéd tbayﬁe(glyabl In
t he botton1catag yst separation _section

of
t heeRES pFegent) | ﬁorhéeeavahnOﬁe@at€{1?n¢5055er 11ght
vapgfh8REnt4. C?QE%”EEaEEQuQﬁEél¥§ttﬁ8|Mhb°Pquf¥E§Eh8n

recovered as bottons stream (12) and recyc
i ntolumhe (p) oseszeféug. to an EC reactor (not shown)

Uhe necrie RHAaSe) Enle bt That D2h FE0hidn KEF ot oPbe e

sepa&ate&atabhleelﬁmhn1 eb@bhealﬁ&BbacEmﬁgtaadseepa@ates
of the MEG Burl i cation colum (4) t he pasteurising
seMECoRTPB) E@nP&PﬁShBQER?ﬁgC8ﬁ80n§€ﬁﬁraPE@ ﬁ@glaﬁaVler

g?ﬁPéﬂgn hSEchQQEEtQOEHOEﬁQtioweESB%éEF (3%) oyer bgad

rom uct. High purit 'S recovered
asractu@mcdtsodesetteanl($4)oandhechGepeﬁlﬁmcpunohledlumn

MVEG st or ge 15) ours fromthe overhead (16) of , .
VEGAPTRT gt SRTOUBRopaf B8y BOLbRbeHeadS: fogAL” Liquid

Coaeewseef(%ZL t hay agee@aetgerhgpeEreéeaersseamE@r1s

heati ng of ano¥ her 30 nedium The condensor has a | ow

teﬁp@taemreo@pﬁﬁeréﬁeé iph¥EGr egder esrérppeful{7¢ oANAoPEG and

LSSRU" 20U che 00l U L DS cRaAERS AL LllShmc

fron1tﬁ purlf t I'S CO Iecte

ME@iger istirGpiple@n (00! uid MEG! thecWO120Q4L14#436Q2) . The
PCT/EPZOO7/055785 - 18 drum (19) fromwhere it is
r oSLEAPPETL Hd ) gPpESP™ JERPEFratare( 3F FORtreddead Pyt

val8h 309 19HBCE Lt 1 GORBORRAL 81 dBALL rlippeet Yeped 169

t he purl cation colum (4) as ref .

nlddBe r ectfeflildaygi dnlgecebonles) dofivehebyEGteam or other
heating medium.

MEG side stripper (7) is a vacuum column operating
at top conditions of slightly less vacuum than the MEG
purification column and has a bed of packing. The side
stripper (7) concentrates DEG and heavier components in
the side stripper bottoms (24). Side Stripper overhead
(25) vapour, mainly MEG, is returned to the rectification
section (5) of the MEG purification column (4).

MEG recycle column (22) is a vacuum distillation
column that operates at top conditions at the internal
condenser of deeper vacuum than the MEG purification
column. The column recovers residual MEG that is present
in the MEG side stripper bottoms stream (24). The recycle
column (22) comprises packing. Heat input is by falling
film type reboiler driven by steam or other heating

medium. The column incorporates an overhead condenser, in
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purification colum (4) contains packing and separates
MEG from DEG pl us heavi er conponents. DEG and heavi er

w@emposnsnt s accunul ate in the | ower part (21) BET/EPE07/055785

rectification section (5) of- tle AVEG purification
colum 10 (4) and are renoved fromthe colum via a

totalsl tQYEdasdaawiptérhadycéldensesi €8 stalipRepré8sdre
(20). MEGis further concentrated in MEG side

st eFpper LigayidndrercEhadcondaprer gpyeelsesred on a liquid

se t f t
SCRPRELBTSL LM, BRANClatE8 JEC, o3 08, SEELARSELLE) e 1
botéonvéeﬁﬁeaatMEe rscgoméroblednbyopcéasvopkbdgcstaad11s

flowto MG sid tri f al
(1 PREVEBORI P BRrebhYBpIoRERRABREGEnGE) ) KBGEPngRY Light

medi Ui 8§§t§bH6p§BaueeeraQZ)réﬁoaeaacwﬂg1ﬁ@bugecycle
operatlng 20 at"top conditions of slightly |ess

vacolumthhntthusMVEG7) pgpntacaslbmgbéVuﬁnnaﬁutﬁa§ed peg and

andCheavr B anpbRenEetrae ERE EitebePr PRt Elpon:

(24). S@dguéérgp@ﬁbw@vaﬁh@aderﬁasivaa@mUbdlmenﬂlyowﬁfgure 2
is returned to the rectification 25 section ﬁ% of the
MEGpUPLFRc SREBAYES| BRRATAFIOREERFELPRI d3¢ofdmioF2ssd

ISy s%?%ﬂ%nbg'ﬁﬁbl ﬁEEQQCFEQCOSSOEUﬁh Qﬁ?rahﬁé Blrti@Rcation

conditions at t nt er na enser of eeper vacuum
t hanluhe NMEGppusihgcatirdppicgl sextidhe (G0l umrckéfovetdon
resi dual resent 30 int

stFFﬁﬁéPnggﬁﬁoﬁEdsPPE RoRS Rnt Ton. ek ot Todo i tps

Co@E%h%%S @%%KbﬁgngHgébthBBUt7|SlBYOEabhhﬂgerfdh&mb!@Q than
reboi | & driven by steam or other heatln% medi um The

colrertrificetponat(és andopashengicahdensdp) sgcpdons, there

2007/ 144360 ACTLERI007LORSTEG cpo18c b ,6a5) a5

|nternal cgthnser t 0o reduce pressure qu |

fr e@cthe icandensds)i secalibest eVapoua qudids grawidetl by

tray that can also act as _an accumnul at MVEG i s
side entry inlet (1lla) from the cata yst separation
section (3) to intermediate the stripping (7) and
rectification (5) sections. DEG and heavier components
accumulate in the lower part (21) of the rectification
section (5) of the MEG purification column (4), as in
Figure 2, but in this embodiment are not removed from the
column but are fed to the stripping section (7).

The MEG purification column, separate catalyst
separation vessel and MEG side stripper where present,
and MEG recycle column are operated under subatmospheric
conditions. Because of limitations on allowable pressure
drop over the columns, low pressure drop packing is
employed. Suitable packing has low liquid hold-up.
Falling film reboilers are also selected for all columns,

in order to minimise thermal decomposition of the MEG

product or the catalyst.
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recovered as MEG recycle colum top (26) product and
is 5 recycled to the glycol dehydrator (2) where any

WO p@hti443deconposi ti on products are renoved. ThRCIVEP2007/055785
recycle colum bottons (27)- ¢dhtains highly
concentrated DEG and is discharged to storage for
f ur t her pps RE eSS EGrudt ot cSs 6 hQPadtage é ew@éiye of a
enbodi ment to Figure 2 10 in_which catal yst
sepamRarenMEEcPHERLLGRtioN| seAvEl dapiTReARLERIRES) Or to a
Ui bELEA! LaRoRO! UMRubdLba MEGLBY! I FLGALLOS) GAKUIMrequcea
conprising stripping section ), ctrficati
sestbeno@SMEGndepas&eucbiamhodeseghland(éﬁsonlatadked
design. Stri B g Eect ; é Ier di.anet e
t h&H i@“‘FBEtu PEART-ORI( §?V h p3§{ee6F SYFPEnSEBYS
secki@Rsvel eﬁ@re'@n@r?9698§u§§63|QBrbﬁE@egapEBQtlon is
stripping (7) and recfification (5) sections. Vapour
f ewdcpyepedyhrdethbyMES| Huraft Fptinneroparapekr aadt R extra

cat al yst se ation .0 [

ot PrEEEo LB aR R Syoraeh PP aRtsRApsyhEL ERe, Rt apatino
andtheaw & aowppbemnt 8o akeutrsbat€ytingt beckavar dpaettly
(21) of the rectification section (5) of the MEG
pufrPic &hRoRaEBLY M e&yara§lpﬁ SEF§aPE-2, but in this
enbodi nent are not renoved fromthe colunn but are fed
to the stripping section (7). 25 The MEG purification
colum, separate catal yst separation vessel and MEG
side stripper where present, and MEG recycle colum
are operated under subatnospheric conditions. Because
of limtations on allowable pressure drop over the
colums, | ow pressure drop packing is 30 enpl oyed.
Sui t abl e packing has low liquid hold-up. Falling film
reboilers are also selected for all colums, in order
to mnimse thermal deconposition of the MEG product
or the catalyst. WO 2007/ 144360 PCT/ EP2007/ 055785 -
20 Plant construction cost advantages consist of a
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conpact MEG purification colum design (Figure 2) or
to a |lesser extent a swaged design (Figure 3) and a

w0 e@aaeseo si ze of MEG recycl e col utm desi gn anpiCT/EP2007/055785

associ ated 5 equi pnent. Opera&ilng savi ngs are achi eved
since relatively nore energy required for MEG
separation is recovered at the MEG purification
condenser and an extra energy input is avoided by

i ntroducing the crude MEE kigeédﬁdé a vapour to the
rectifying section directly 10 fromthe catal yst
separation section. WO 2007/ 144360 PCT/ EP2007/ 055785

- 21 Q lprodedd Sdr thoraonessatfion tdfe sdpmegersrpwd a
honobgeneous cat al sé sol uti on from crude non ethylfng
gl SR LYVEGOLANP? of Thr FFYT R MRS ot e g1 ¥iegt  (MEG)
Pro68SBot Obut ey i SGREY! | £of ONYE! 5h 08 Sfo&L: S OFdEG he

wherein the process 5 conprises separating catal yst
sotatabytin eomacnsysn ofeParbe i MEGseen¢vpipythe process
evaporating crude MEG and, f i n t
re%gT?¥%%?$oﬁe%%5??%%? %?%??f%%i%%lgéﬁc i%%sgaﬁ%éalYSt

t hegggra0idnpast eUohsBy i ONasecit dng epafle BEGtand feeding
operat ed at subat nospheric pressure of 0.5 x 105 10
NnFRude MESstotpereekifiFfREIPBNSARHIPAst RUF FELPPHRI

ig%%%gg?npegﬂg fheREESEYT & %%éagﬁPﬁgaEbﬁﬁ 8kcthsn, each

separation sectio erein the process

pr sgttdésnaopprassdr at defibatmaspher bet peeasthe oft @l fsx 10°
separation and ectification.sectiaons_and mher%Ln
vaﬁ@urcﬁh & Ser WEE 1S 1FAS O h 8 EaPAR S EE54 8N on
segbkeRohs He¥ngsatrspbebantiahbysvaper thhasesf erd tatalyst
the rectification section. 2. Process as clained in

cl aepatatiher epAting, wbparani BAe PEEERFFCRYPBAYEAd
pa?&g%éh?%thggfggghkggg BLEweal kﬂgagggah?sens CGration and
pufifrcatron columm and operate wth I nternal eds In
opeBcphi€ssHEeonoprunioati andbeheeenn vapour phase crude MEG
from the catalyst separation section is fed as
substantially vapour phase feed to the rectification
section.
2. Process as claimed in claim 1, wherein the
separation, rectification and pasteurisation sections are
located in an MEG purification column and operate with
internal feeds in open pressure communication between
sections and the stripping section is located externally
to the MEG purification column and is operated as a side
stripping section at subatmospheric pressure greater than
the pressure of the rectification section, with external

feed in open pressure communication with the

rectification section.
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sections and the stripping section is |ocated
externally to the MEG purification colum and is

wWo@p®raseed as a side stripping section at PCT/EP2007/055785

subat nospheric pressure greaté&?2 than 25 the pressure

of the rectification section, with external feed in

OPBN PrEssSed€s COOMBTH Gadd oih W idhd he, wiettd {1 cadnddhsed
section. WD 2007/144360 PCT/ EP2007/ 055785 - 22 3.
ProRRIT ast PRI Had FRCEl Al prBionheeet HoRoREenSed externally
vapQu f ectlfigcatl [ f

e S T T e L T =
vapeunsnad eexternahey extennbétyeen the be¢peratibe and
segaﬁgtkon ﬁnd 5 rggtification sections. 4. Process as
claffet tREF AP PSS W8P ein the stripping,

regtifimaddods afel PRSIl | Satdsec! iasrad e thocat ed

in an MEG purification colum and operate with _

i nBEFhEP1Rgedserhl bpeat ppesand cPadhewhi 2ation pecheens are

10 LQNs_a i ppl.Ng. sect,l I S_IRS .
ot SETERE 20 S8, 88 BUELPRLAOI SRCLL Mink Pah@obBLLEFE witen
sepatathab fsedti bn opehopatesuext evmabhycaoidhebdBEeen
purification _colum and |s operafed with externa

f eB&CFhHOBPePd kRS sBF ELRBIANFRGEFOR WPt hnghdlled below the

reclifh £athPNogeslEPhon 15ama E5808§§a§§s€|§%?§9aﬁﬂon
claim 4, wherein the vapour phase crude MEG feed is

f edeerkiennas| yotated beternalinetostheéphE@grangdfication

T A O R R S e

I n I npu In
capabystire epanatih 08a8e6hi Wit ANBhe 20e8t i f PphYoRegetOion.

is recovered in an overhead fromthe pasteurisation
sett i onfPTICe s nhdetdmethel Bl GEBIM (MEQYRGER 1T | Rk i vPour
SoPRBL eryE b erFEncal 08 Ehbr OTRISEEOLR e peen che
MES: rippingeand meohifi@stion shettanal ytic conversion
of6?thy£§ggeg§ig§ éfggmég in any one of claims 1 to 5,
wherein heat input in the catalyst separation section and
stripping section is recovered in an overhead from the
pasteurisation section.
7. A monoethylene glycol (MEG) purification apparatus
for the separation of a homogeneous catalyst solution
from crude MEG and for purifying MEG, for use in a unit
for the catalytic conversion of ethylene oxide (EO) to
MEG, wherein the apparatus comprises
a catalyst separation section, an MEG rectification
section, a stripping section and a pasteurisation
section,
wherein the MEG rectification and the pasteurisation
section are located within an MEG purification column,

and the catalyst separation section is either located in

the MEG purification column or in a separate upstream



10

15

20

25

30

MEG wherein the apparatus conprises a catalyst
separation section, an MEG rectification section, a

WG@ER07ppi3ng section and a pasteurisation sectiPCT/EBD07/055785

wherein the MEG rectification2and the pasteurisation
section are located within an MEG purification colum,

andde Calfd Yitle SORANMd Fepaatith igediditpdacatad a
in the MEG purification colum or in a sSeparate
upstudsaMBRD LXE0Y /i1dl4s6 0 PCHEEPESD HegBEiAgrationy section and

vessel ,, .and erej e se i S(ﬁ?é. Viﬂelfd
cralfheoq\yé@ncf e%% isnﬁﬁellxtatmoeqshcgaat{\ﬁgs&g’ct I |]%:e§tq} gc:]}%sect I oeﬁ MEG
anked@niroldd edo ft_Q{e Emradead fiadeed iyt | sendteiraai nig e vapour
crude MEG feed inlet to the MEG rectification section

ilsf%?d/ajﬁb]tﬁt‘s feed inlet. 8. Apparatus as clained in
clal m g M}%{&Jéﬂ the1 Gl Y QP! 3t QheiRGl] Ahd S
I oégat eéqpn the I\/I?G pl?ri fication colum bel ow an inl et
f oratialy oo undpryrd § pn dseqitiaze v mMograkslisie dthe WG
solutjon in MEG into the 10 catalys ' . C
seRtion© PR e r]%e?t?vfi%%tll%]yneé a%%%’?%%‘ﬁ%%%?? on-quid
;@é%%@ﬁ@é%@%m& heoiwd B&6n v tME® 1veo stehwe
G purification colum, and the crude MEG feed_ jnlet

f romtahes s epePAd DIPR e oFPR 0 1M Wi MFRCEFFHEht FRnt O
Segtéonaéée@Pi%%ﬁﬁ%ﬁaéea%#Eﬁg éf@dlééﬁﬁgd é@b&% the inlet

App%ra?us as ¢ in claim@8, wherein the
stwippingtuectana MEGppuvifiechatonm sollenst rapperhe crude
conprising an_inlet fed by a condensed |jquid_ out]et

fr faed, 2REFEi E5PTO S eREPIRA T ATY %%Q#h%natQa%%%rMEG
phf‘é@ti?g% @%%ﬁeéééaiaﬁ {9 Lheihptennal vepude MEE&I inlet.

vapour inlet fromthe catal yst separation

segti orAppatdus raet¢Faeed oin sekdinng . 101 PpParies

ophr aPPonosBerront 42| BRETEat g acBiiayEtripeer
comprising an inlet fed by a condensed liquid outlet from
the rectification section, and having a vapour phase
outlet returning to the internal crude MEG vapour feed
inlet from the catalyst separation section to the
rectification section.
10. Apparatus as claimed in claim 7, wherein the
catalyst separation section is located in a separate
vessel upstream of the MEG purification column and the
crude MEG feed inlet from the separation section to the
MEG rectification section is an external vapour feed
inlet.
11. Apparatus as claimed in claim 10, wherein the

stripping section is provided in the MEG purification

column below the rectification section.



vessel upstream of the MEG purification colum and the
25 crude MEG feed inlet fromthe separation section to

wao b@7/1M86 recti fication section is an exter nal PUEHPP2907/055785
feed inlet. 11. Apparatus as=2dl ainmed in claim 10,
wherein the stripping section is provided in the MEG
puihfi cadd ane 30t dum el pud e decdd fdPa@idlém in any one
section. WD 2007/144360 PCT/EP2007/055785 - 12.
Usef oflaips oteks bi, a{alpaii aPLRCESS cPBhi wWedt | ﬁoényh%n%atalytlc

L e 2 LR T g o

pr esepinibiononbinas i homaféheaubooagegous cat al yst.



