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PCT/ gggg?/gggégz, %n the cooling systems of motor vehicles
where it serves as antifreeze. DEG is also used in the
fibre industry and as tobacco humectant. DEG and TEG are
both used for gas drying. TEG is also used in the
manufacture of cellophane for food packaging.

The production of ethylene oxide is described in
Kirk-Othmer Encyclopedia of Chemical Technology, 3rd
edition, Volume 9, 1980, pages 443 to 447. The
production of ethylene glycols is described in Ullmann’é

Encyclopedia of Industrial Chemistry, 5 edition,

Volume A 10, 1987, pages 104 and 105.

EQ is often produced in a combined EO/EG process,
which has the advantages that the EOQ process
intrinsically has some glycols formation that requires

work up, and that the combined process provides very
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temperature above ambient. Similarly elevated pressure

indicates a pressure in excess of atmospheric pressure.

The recovery section may however operate at a temperature

in the range of from ambient, for example 20°C, to 150°C,

and a pressure in the range of from 100 to 1,000 kPa, for

example from 200 to 400 kPa. An EO Stripper column will

operate with a temperature and pressure differential from

top to bottom.
In a prior art system shown in Figure 1, loopgas

(not shown) from an EOQ Reactor enters the bottom part of

the EO Absorber (1). The gas travels upwards and 1s
washed with Lean Absorbent (LA) which is substantially
rO-free. The almost EO-free top gas (not shown) 1s
recycled back to the EO reactor system. In the EO

absorber the EO is absorbed in the LA and exits as Fat
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Analysis of the recovery section in one plant showed

that in the EO Stripper approximately 30 MW of heat is

used, whereas for the evaporation of EO only 7 MW is
required. The explanation that much more heat is required
in that plant is that about 17.5 MW is used to heat up LA
and 7 MW is used to evaporate water out of the top of the
EQO Stripper. Moreover some impurities are present in the
EQO Stripper overhead which negatively affect the
downstream EG process.

Accordingly there is a need to conserve energy which
is currently consumed in evaporating a significant amount
of water and removing as vapour, and which appears to be
unnecessary for separation purposes. Moreover there is a

need to remove impurities originating in the EO process.
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PCH R DO2IB of the flashed steam and use that steam in
the EQ Stripper

- use the bottom stream further as heat medium in a
refrigerator system

- use the bottom stream (after being used in other
heat recovery possibilities) as heat source in the EOQO
Refiner located in the EOQ Stripper bottom stream, or in
the LE Column.

In this publication the third characteristic of the
apparatus and method relates to the heat content of the
diffusate from the top of the EQO Stripper. Lower heat
content is achieved by lower water concentrations of the
EQO Stripper tops. This again is achieved by a reflux with
partly condensed overhead vapors of the EO Stripper (in a
reboiler of the LE Column). With less water going over

the top, also less water has to be evaporated.
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containing gas, and providing one or more external

process stream feeds to the EC Stripper at a location

above the elevated temperature FA feed and at a lower

temperature with respect to the elevated temperature FA

feed thereby concentrating EO in the EO-containing gas.

The present invention also provides apparatus to perform

the process of the invention which comprises an apparatus

for recovery of ethylene oxide (EOQ) from fat absorbent

(FA), which comprises an EO Stripper having an inlet for

FA, an inlet for stripping gas, outlets for stripped lean

absorbent (LA) and EO, and one or more inlets located

above the FA inlet for one or more external process

streams.
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there is provided an apparatus for recovery of EO
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streamfromthe EO Stripper or derived fromthe
outlet of the EO Stripper Concentrator. The one or more
external process streams condense water going up the EO
Stripper Concentrator but the EC remains gaseous. This
reduces reboliler duty.

A reflux by definition is carried out with
introduction of (partly) condensed top product at the top
of a column, the present invention therefore provides a
Concentrator which differs from the prior art and from
known refluxes by introducing an external process stream
at the top of the EO Stripper Concentratorx.

Reference herein to an external process stream is to
a stream that is derived externally from a separate
process unit in communication with the EO Stripper,
and/or that is not a reflux stream, in particular is not

a reflux stream from the EO Stripper or derived from the

EQ Stripper overhead, but more particularly is a
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Preferably the apparatus is an apparatus for
recovery of EO and comprises an EO Absorber which
supplies the elevated temperature FA inlet of the EO
Stripper Concentrator as hereinbefore defined, said EO
Absorber having an inlet for an EQO gaseous stream and an
inlet for LA and an outlet for FA for heating and supply
to the EQ Stripper Concentrator. LA and FA are selected
respectively from any aqueous absorbent for absorbing EO
from a gaseous stream, or ccontaining EO. Preferably LA
and FA are respectively EO-lean and EC-fat agueous
absorbent. ARbsorbent is usually water optionally with any
additives and entrained or accumulated process
components.

Suitably stripping gas is any gas which is suitable
for stripping EO from FA as hereinbefore defined, and is

preferably selected from steam and the like.
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el evated tenperature FA suppliged to an inlet is at a
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An external process stream is suitably selécted from

an agueous or gaseous stream, preferably an FA stream, a
water stream, an EO stream and the like, and combinations
thereof. An FA stream is suitably any available FA stream
which is at a temperature lower than that of the elevated
temperature FA., A water stream may be any available water
stream, and may be make-up water balance or may be
compensated elsewhere to restore the water balance in or
related to the EO Stripper Concentrator.

An external process stream comprising water may make
up part of the water balance in place of stripping gas,
usually in the form of steam, or condensate which is
normally added in the bottom of the EO Stripper. By
adding water as external process stream as hereinbefore
defined, in the top of the EO Stripper Concentrator, the

same effect on the water balance may be achieved.
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liquid phase LA, froman outlet for FA froman RA for
f or mi ng G9e byr r@@ma@stﬁngnabspmww@bmmu hhgtsE
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i NIER SFrawrg | BO b sdrbat efSr af@mj.nwl erdbfroﬂnbat:bmg EO
sources,. one or nore conbined inlets for external
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ext er na ocess streans coO sin FA recovered from
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exchangern Whé &9ée Léhgo éﬁ@eﬁﬁﬁﬁr%?b38555§995hﬁd1ﬁ&@ﬁb

an outlet in the bottomof the EO Stripper and
suptAR RS Hrg | ik einlets hRT € RBRLEBEr frqmebaﬁbaﬁatlagesr one

may, S [ a

ot PES oty Iy SOUB B ELLOOE L Mot RECED i pap e

f ormayA e Mpphfecﬂi(fﬁbmlplperEfangaorbeteanﬁothe RA or one or
recover ed I ht ends rfgLF for conducting_a tui

r eSTUtiAl SOR %F?)t%heﬁ LBCOGRES habFREMobif &F eFBrmﬁX be
ands pss1 {é@drkbmf Ohe EOCHBEErbétt 8hAALHYERN OBspectively.
additionally therefore, the one or nore external

process B¢ cang qumggﬁpexggrpgi process streams comprising

FA recovered from the EQ Absorber usually passes via a

LA/FA heat exchanger with hot LA on the other side
supplied from an outlet in the bottom of the EO Stripper
and supplying an inlet in the EO Absorber. The apparatus
may comprise an RA in communication with the EQ Absorber
and EO Stripper Concentrator having an inlet for LA from
the EOQO Stripper and an inlet for recovered light ends
{(LE) for conducting a further, residual, absorption of
LE, and having outlets for FA and purified LE for
recycle. Alternatively or additionally therefore, the one
or more external process streams may comprise FA
recovered from the RA which usually passes via a LA/FA
heat exchanger with hot LA on the other side supplied
from an outlet in the bottom of the EO Stripper and
supplying an inlet in the RA.



recovered fromthe RA which usually passes via a LA/ FA

heat exchanger with hot LA on the other side supplied
Wr2006/126205ut | et in the bottom of the EO Stri ppePCHEH2006/062187

supplying an inlet in the RA. YWy 2006/ 120207
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the el evated tenperature FA inlet ereby the
extBHHCe #R%ess stream FA exchanges heat with the

stripperyy, Cgrggi%%%ﬂkefaeva%%gégéf AR0Y% L Pention an

overhead. I'nh a er a condensi ng part
t hextadrerl | FR tdtecdap mdst henpi biise ppedteadafost sEAipping,
extra heat energy integration c?n be obtai ned that

wi 130t e S 1tk el Nel® obR TR RIAT corchiaperon There 1s
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apparatus @and process of the” invention provides for
an @rergpeyrtied dirmper aiomdenBh ninlef, tWeenelberthe ekbernal

top.of the EQ Stripper, thus ating .. he |d_FA
et e sar PR it e g R b PR bNE SPEFRECEO
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heat energy integration can be obtained that will be able
to reduce the total steam consumption for an integrated
EQ/EG process.

In this case the apparatus and process of the
invention provides for an energy gain due to‘condensing
of the water in the top of the EO Stripper, thus heating
up the cold FA which results in a lower energy
requirement of the EQO Stripper reboiler. A small energy
loss in the EQ Stripper due to less efficient recovery of
energy in the LA/FA heat exchanger may be compensated by
a small energy gain due to the higher temperature of the
FA passing through the LA/FA heat exchanger, depending on
the size of the heat exchanger.

In a particular advantage of the introduction of
external process stream FA from the RA, the FA from the

RA bottom is useful to absorb EC vapour in the EO



FA passing through the LA/ FA heat exchanger, dependi ng

on the size of the heat exchanger. In a particul ar
Wa20a6/11200¢7 of the introduction of external proBE€EEP2006/062187

stream FA fromthe RA, the FA finomthe RA bottomis

useful to absorb EO vapour in the EO WD 2006/ 120207
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conmtnd L 2o v SHERPE iR Ersiave Tl o)
MBYedife SUPIAd-COE £ iR CA Yoburhiésd dgds &S&Lrept 8komng- LE
fromthe overhead gas outlet fromthe LE Col um,
by feslsiHy MineCle Hproegeds cobr ek SEIERRER Drofiaher, a
fur hiller.: [ Lonnther I
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W tB®uind onghesns i axgd cut £l laed chvbl Per; Tor smagpbessnpplied
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oV I Ehe R EHeibE | B, CAMEA HpPAR skt BN fBe overhead
| nvent i On T8y £ 4k Nefe CORPES Ben 2MoyPassihg the Biller,
suitably in the bottompart thereof,” for éxternal
pr coEske st ransirge Theurxard nfiirphecesbiliereanrFa is
supplied fromthe EO Absorber, to_absorhb EO i h
s S LG WA S S et o W TR ol e St o
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from EO-poor streams. Hence this adaptation represents
a 'WRFRri cTals usePHESERES absBRrbenPPhALPaABLE" FHE may

apPAL R LSeRf 4 NendAYEN] A OBvERY1 PeeRRBER! 88n8hmBtion.
desi red pressure whereby variations in"the above
f eat ur esThe apparatus of the invention may further comprise

an inlet in the RA, suitably in the bottom part thereof,
for external process stream FA. The external process
stream FA is supplied from the EO Absorber, to absorb EO
in the RA. FA still has some capacity to absorb EO from
very EO-rich streams, whilst LA is required to absorb EO
from EO-poor streams. Hence this adaptation represents a
beneficial use of the absorbent available.

The apparatus of the invention may be operated at a
desired pressure whereby variations in the above features
may provide additional advantages. In particular, a
chiller may be introduced for LE in the vent conduit from
the LE Surge Drum to the RA inlet for residual EO-
containing LE whereby pressure may be decreased or RA

decreased in size, or vice versa.



may provi de additional advantages. In particular, a
chiller may be introduced for LE in the vent conduit

wd 100énzotéve LE Surge Drumto the RA inlet for rBET/EB06/062187
EO- containing LE whereby pressuce nay be decreased or
RA decreased in size, or vice versa. WO 2006/ 120207

PCT/ EP2006/ 062187 - 12. I n a further,.opii n] i t he

RA | 5 bt (G i R i S Ul R 3Rl 88| £
frompddier pusy heash dwss muitd@itdiving-1E fobmnohe overhead
optionall'y via a condenser, and the Sf# e drum an

I d
acAsN Gl bRt nExomed ohl tCRTR, { PREIGRAL HE N7 cBACPPARTSET
the FQStri € Lay GOk USRitLBAt BE the
a cfgtrb% %$P$%e§?‘%\ﬁlen ég%(?é%%“g%%ggﬁl y |yn opt%m’ sed
f e Aseder etadef oo tiedi PedStrhpp®A Goyceetrabest 6@ the LE
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Conpentfﬁtﬁﬁeaé gafgﬂﬁénsé PRkt intBhtobAl | preferably in
addi tional I'y fhe LE Col umm may be incorporated within
t hepttmbseddfEOn SsrhppeinkafoRA fpRangd, okhendp) may, be

it.my b mtted. Prefer h ] c i :
ey TG CORGELERsBacEiBtlroams seppting unic
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not all go into the RA. In this enbodLnen&lthedEgt. all
ovepheadteatogoast pargrbingdt HB1LE CPSRGRA--dnd ionally
overhead | t ei-atall %idhinNt®eN@ombined EO
coﬁégnggr bg%&@ﬂ IalllgyaggoIE%CO\%\:'BEter condé'ns:ér, i's X
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whi ch generates a reflu d _furt.her NG Fi
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The may be decreased in size, due toQ the ,ncrease I
i nTE@sc emseresatihet ithe FO dpashasrF aid &gk §ie g 0

CO%%%%t%aiéglﬂéﬁéi¥%éJ§O overhead can go straight to the LE
column, and LE overhead is fed to the RA.

Preferably an internal condenser, such as a cold
water condenser, is provided in the top of the EO
Stripper Concentrator which generates a reflux and
further concentrates the overhead. In this case the LE
Column may be omitted depending on the intended use of
the product stream.

The RA may be decreased in size, due to the increase
in FO concentration in the overhead and decrease in EO
concentration in the LA.

In a further optimisation the RA may even be
removed. In a particular advantage of the invention the
improved line up has the consequence that by removing the
RA there are no redundant streams and there is no need to
divert streams. Again the LE Column may be omitted

depending on the intended use of the product stream.



In a further optimsation the RA may even be renoved.

In a particular advantage of the invention the
WOM06120207 i ne up has the consequence that by rBaHEPHY6/062187
the RA there are no redundant 18treans and there is no
need to divert streans. Again the LE Col um may be
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oxide (EO) fromfat absorbent (FA) in an EO Stripper
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SiréIH%%te&T@éﬁ5é¥E¥ﬁrénﬂﬁnfé@@ absevPEONG U8SsBPRipping gas
apparatus for inpurity renoval In a process for

r eclnet y&n@fc@nacr:@mqwr@lmnpm sFhgfepd EO: seteppbed

hav, an jinlet. \Y e n

o DRl T Lin Bl 8 VSL TGO SEPALYLRLER, Aol ALa o
t ergreredmr £nad & hodbeoms eva@sardabsenpenat (LR) FAtream, and
overhead outlet for EO and a bottons outlet for

chalr et et 18 etP e + hbes t HRr gegist PRPpRF mesﬁp?f-%sdaﬁas from

or 4L epd NPUF1pYef EMOYRE % 8868t intBeLiOhAM18h BPBVOHes an
nore side draws fromthe EO Stripper internediate the

overreaatting foe b@pubmbu:e@walom a process for recovery
of EO from FA, comprising an EO stripper having an inlet

for elevated temperature FA, an inlet for stripping gas
for contacting at elevated temperature with the elevated
temperature FA, an overhead outlet for EO and a bottoms
outlet for LA, characterised in that the EO Stripper
comprises one or more impurity removal stages in the form
of one or more side draws from the EO Stripper
intermediate the overhead and the bottom outlets for
removing impurities.

Preferably the apparatus for impurity removal is an
apparatus for recovery of EO from an EO-containing gas as
hereinbefore described.

Suitably the apparatus removes hydrocarbon and
chlorinated hydrocarbon impurities such as aldehydes,

alcohols, acids, acetals, cyclic acetals, ethers, cyclic



removing inpurities. Preferably the apparatus for

inmpurity renoval is an apparatus for recovery of EO
Wir2006/802E0- cont ai ni ng gas as herei nbef or e desRET/BB06/062187
Sui tably the apparatus renbvesilydrocarbon and

chl ori nated hydrocarbon inpurities such as al dehydes,
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ph§§ St et for purified gases, or leads to a
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Separhtcad e ithieess,) der sto i pietesas, aobo tormmiasd eion
water streamor as a side inpurities-enriched stream
amﬁh?ﬁ??ﬁnified bottom wat er stream A side draw- off

may be fA am fYs10f M r OF EcodReAtd PNRay NediSrEE: an outlet
Stripper and may be fromthe gas or |iquid phase or a

corfima ivaBsttheraods pregam bt yEor ar imperithestenpighed
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si de diHw conprises a plurality of draw off points at
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This provides increased stabiljty to ,
may be separated from the side stripper as a bottom waste
water stream or as a side impurities-enriched stream
above a purified bottom water stream.

A side draw-off may be from any one or more
locations in the EO Stripper and may be from the gas or
liquid phase or a combination thereof; preferably it is
from the ligquid phase or combined gas and liquid phases.
Preferably a side draw comprises a plurality of draw-off
points at different levels or heights within the EO
Stripper. This provides increased stability to
fluctuations in EQ concentration and impurity
concentrations in the overhead and bottom and prevents
build up of impurities. Moreover this provides for draw-
off of different impurities.

Preferably an impurity-enriched stream is so

concentrated in impurity that there is no waste water,

and the enriched stream may therefore be discarded or



fluctuations in EO concentration and inpurity
concentrations in the overhead and bottom and prevents

waeod/shopgy of inpurities. Mreover this provi deBCT/EP2006/062187

draw off of different inpurd ices. Preferably an
impurity-enriched streamis so concentrated in
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Accordingly the apparatus for impurity removai 135
operated according to a single specification that the
overhead comprises substantially no impurity, and that
impurity builds up in the EO Stripper. Preferably the
apparatus provides an overhead EO concentration of
greater than or egual to 80 wt%, more preferably 8B wt%,
more preferably 95 wt%, most preferably greater than or
equal to 98 wt%, especialy greater than or equal to 99
wts or 99.5 wt%. Thereby the overhead is substantially
free of some or most impurities.

Preferably the apparatus for impurity removal
comprises means for concentrating the overhead from the
EO Stripper. Thereby in a particular advantage
substantially all impurities are concentrated within the

EO Stripper and do not leave via the overhead, whereby

substantially pure overhead 1is obtained. The EO Stripper




w%or 99.5 wt% Thereby the overhead is substantially
free of some or nost inpurities. Preferably the

woegimbers for inpurity renoval conprises neaRETEPR006/062187
concentrating the overhead fragmg the EO Stripper.
Thereby in a particul ar advantage substantially al
inmpurities are concentrated within the . EQ StLj .
afP Y SRRV IF ‘t“ﬁel%v%l??\eg‘a? %ﬁe?%%%‘é StPegber or in
subsd agbd A d ¥a PUrRi §VEbhEadt st @9t eheedveFTheal8D for example
Stripper WD 2006/ 120207 PCT/ EP2006/ 062187 - 16
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concéentrati ng e overhead as hereinbefore described.
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external process streaminlets as hereinbefor
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COMRIAlSiNG A tHade gt rdfppere tBD tdier E@er Concentrator or 1n
the overhead. Thereby the overhead is further
concentrated, and for example comprises approximately 99
wt% or more EO. We have found that this impurity removal
has excellent effect due to highly concentrated overhead.
In a particular advantage of the further embodiment
of the invention comprising a side stripper to the EO
Stripper, the removal of impurities reduces downstream
problems such as corrosion, product quality, waste
generation and the like.
preferably an apparatus of the present invention is
part of an EO/EG unit for the conversion of ethylene to
EO, and thereafter to EG, or purified to high purity EO,
comprising an EOQ Absorber having an inlet for reaction
gas and an inlet for Absorbent, and an outlet for FA

comprising EQ, and comprising an EO Stripper having an



Stripper, the renoval of inpurities reduces downstream
probl ens such as corrosion, product quality, waste
wgeveé/sz02em and the |ike. Preferably an appar at BETERP2006/062187
the present invention is part 4 6f_an EQ EG unit for
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thereby providing an EO Stripper Concentrator for
concentrating EO in the EO containing gas, and at a lower
temperature with respect to the elevated temperature FA
feed. ‘

The process of the invention gives a purified EO
product stream from the overhead of the EO Stripper
Concentrator which is more concentrated in EO and less
concentrated in water vapour and impurities than the
corresponding process without external process stream
feed. The one or more external process stream feeds
condense water going up the EQ Stripper but the EO
remains gaseous.

Preferably the water content in the EO stripper
overhead stream in the process of the invention is in the
range from pure EO to 30 wt% water. Preferably the

process provides an EO Stripper overhead stream



Concentrator which is nore concentrated in EO and | ess
concentrated in water vapour and inpurities than the
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condense water going up the EO Stripper but the EO

r enai . eoys. f £ cqnt i D,
Eor%{rgjftﬁ'pe?’goglvlegrlﬁ%éﬁisﬁé e%crél{kﬁr%/%e&{ r olggs(gémoqégh%&? to the

i Nganidorits proddes. remige feads pio esddrigs 3dn Wlripper duty
water. Preferably the process provides an EO Stri pper

ov &t APYE (RTINS oerm BPONIRT/ EP2006/ 062187 - 18

conpri sigig W& EQ cAngeitd ad o ndfe LOPPRATLSOPedifce the
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Preferably the process comprises providing the feed
of elevated temperature FA in a stripped vapors zone in
the upper part of the EO Stripper Concentrator, and
providing the one or more feeds of one or more external
process streams in the upper part of the EO Stripper
Concentrator, above the feed for elevated temperature FA.

Preferably the process is a process for recovery of
EO and comprises absorbing EO with LA and obtaining FA
for heating to elevated temperature and supply of
elevated temperature FA feed to the EO Stripper
Concentrator as hereinbefore defined.

Preferably an elevated temperature FA feed as
hereinbefore defined is at a temperature in the range of

from 60°C to 150°C, preferably from 100°C to 140°C, and

the temperature of an external process stream is in the



process streans in the upper part of the EO Stri pper
Concentrator, above the feed for elevated tenperature
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obtaining FA for heating to el evated tenperature and
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Preferred external process stream feeds are as
hereinbefore described. By selecting the nature of
external process stream feed, the concentration of EO in
the EO Stripper overhead may be influenced to advantage.

The one or more external process stream feeds
comprising FA may comprise FA from an EO Absorber for
forming FA by contacting EQ containing-gas and vapors
with agueous liquid phase LA, or may comprise FA from an
RA for forming FA by contacting residual EQ-containing LE
with LA, or a combination thereof.

In the case that external process stream feeds
comprise FA from both sources, one or more combined feeds

for external process stream FA feed may be supplied from

the EQ Absorber and the RA or one or more separate



the EO Stripper overhead may be influenced to
advantage. The one or nore external process stream
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Absorber for form ng FA by caomtacting EO
cont ai ni ng-gas and vapors wth aqueous |iquid phase
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for récycle. Alternatrvely or additionally therefore,
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as sqip streamirom the FA streans, which bypasses

or partiTd yorbypassesrd hexternal process stream feeds

comprising FA may be obtained from one of the RA or EO
Absorber, or a combination thereof, as a slip stream from
the FA streams, which bypasses or partially bypasses the
LA/FA heat exchanger. The heat exchange duty may
accordingly be reduced, remain substantially the same or
may be increased.

The process may comprise supplying the RA from a
combined EO containing-LE feed from the Stripper and
residual EO containing-LE feed from the overhead from a
LE Column via in sequence a chiller stage, a cooler
stage, venting from a LE Surge Drum which condenses out

' £0 and water and a further chiller stage; or supplying
directly residual EO containing-LE feed from the overhead
from the LE Column, bypassing the chiller stage, cooler

stage, condensation and further chiller stage; or a




LA/ FA heat exchanger. The heat exchange duty may
accordingly be reduced, remain substantially the sane
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supplying the RA froma conbimed EO contai ni ng-LE
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Col umm, optionally via a condensor stage and omtting

a gupgéyang sdbeumdl gigectly with residual EC containing-LE
from the overhead from a LE Column, optionally via a
condensor stage and omitting a surge and accumulator
stage in the overhead feed from the EO Stripper
Concentrator to the LE Column.

In the process of the invention, preferably
optimised as hereinbefore described, the RA stage may be
conducted directly above the EO Stripper Concentrator
stage in separate process stages or within a common shell
forming a single column concentrator as a combined
process stage. Optionally additionally a LE separation
stage may be incorporated within the EO Stripper and RA
stages or integral therewith.

Preferably the shell comprises an “overhead” between
the EO Stripper portion and the RA portion to remove EO.
This ensures that the EO does not all go into the RA. In



stage in the overhead feed fromthe EO Stri pper
Concentrator to the LE Colum. In the process of the
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described, the RA stage may be, conducted directly
above the EO Stripper Concentrator stage in separate
process stages or wthin a comon shell form a
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an%a§h%elh%%égral or may be operated as separate processes
with independent operating conditions such as pressure
and the like.

Combinations of the foregoing process features may
be envisaged by those skilled in the art.

As hereinbefore described in a further aspect of the
invention there is provided a process for impurity
removal in a process for recovery of EO from FA in an EO
Stripper comprising an elevated temperature FA feed for
contacting with stripping gas at elevated temperature,
and obtaining an overhead EO stream and a bottoms LA
stream, characterised in that the EQ Stripper comprises
one or more impurity removal stages in the form of one or
more side draws from the EO Stripper for removing
impurities intermediate the overhead and bottoms streams.

Preferably the process for impurity removal is a

process for recovery of EO from an EO-containing gas.



Combi nations of the foregoing process features may be

envi saged by those skilled in the art. As hereinbefore
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is provided a process for inmpupkty renoval in a

process for recovery of EOfromFA in an EO Stripper
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purified bottom water stream.

A side draw off may be from any one or more
locations in the EOQO Stripper and may be from the gas or
liquid phase or a combination thereof, preferably is from
the liquid phase or combined gas and liquid phases.
Preferably a side draw comprises a plurality of draw off
points at different levels or heights within the EO
Stripper. This provides increased stability to
fluctuations in EO concentration and impurity
concentrations in the overhead and bottom and prevents
build up of impurities. Moreover this provides for draw
off of different impurities.

Preferably an impurity-enriched stream is so

concentrated in impurity that there is no waste water,

and the process comprises discarding the enriched stream



purified bottomwater stream A side draw off may be
fromany one or nore locations in the EO Stripper and
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conbi ned gas and liquid phases. Preferably a side
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draw of the I nvention.

Accordingly the process is operated according to a
single specification that the overhead comprises
substantially no impurity, and that impurity builds up in
the EO Stripper. Preferably the process provides an
overhead EQ concentration of greater than or equal to B0
wt%, more preferably 88 wt%, more preferably 95 wt%, most
preferably greater than or equal to 98 wt%, and
especially preferably greater than or equal to 9% wt% or
89.5 wt%. Thereby the overhead is substantially free of
some or most impurities.

Preferably the process comprises providing a side
draw-off in the gaseous and/or liquid phase of the EO
Stripper, preferably at the point of greatest
concentration of impurities, typically the upper to

middle distillation stages in the EO Stripper such as the

third, fourth or fifth concentrator tray in say a 20



Accordingly the process is operated according to a

single specification that the overhead conprises
weupewen27al |y no inpurity, and that inpurity bedT/EB200§062187

in the EO Stripper. Preferablysthe process provides

an over head EO concentrati on of greater t han or equal
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pr oCess first” aspect i'nvention

conprpiitiguisansadwantage in the process comprising
providing a liquid side draw any residual impurities
above the side draw are condensed within the EQO Stripper
Condensor as hereinbefore defined by means of the
external process stream inlets as hereinbefore defined.
Thereby the overhead is further concentrated, for example
comprises approx 90 wt% EO. More preferably the process
for impurity removal is present in an EO Stripper
Concentrator process as hereinbefore defined comprising
additionally a reflux in the top of the EO Stripper
Concentrator on in the overhead. Thereby the overhead is
further concentrated, for example comprises approx 99 wt}
or more EQ. We have found that this impurity removal has
excellent effect due to highly concentrated overhead.

In a further advantage the external process stream

concentrator process of the invention causes condensation



concentrating the overhead as herei nbefore descri bed.
In a particular advantage in the process conprising

Wier 2006/t302¢F a | i qui d side draw any residual | nMpPUPCTIERS006/062187

above the side draw are condensgd_within the EO
Stripper Condensor as hereinbefore defined by neans

of t ext er nal rocess stream.,i nl s .as herei,nbefore
e BF P R AR o, G TS (AIA9fie OF th E6
comzaiipprend Avedddch t HRIAUNSE S SPRIRY 0 WHh 80 ED.
More preferably the process for inmpurity renoval is
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In a further advantage the external process stream
corfcamatdtaor @f dopgsodifcthe watentanmh CGusend thereafter

condensat,i.on VO 6/ 120207. PCT/ EP2006/ 062187. , -
of SR WR B A R T S IR PRt S,
St il Sty avddife £ O MRt ind SR Ehg Nihnte &0 EO
Stripper overhead. In particular this is useful for
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e sing At ent] Lo ItHEIes B of More external
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The invention is now illustrated in non-limiting
manner with respect to the following Examples and Figures
wherein:
Figure 1 illustrates the prior art EC/EG process and
apparatus
Figures 2 to 11 illustrate the apparatus and process of
the EO Stripper Concentrator of the invention.
Figures 10 to 11 illustrate the apparatus and process of
the EO Stripper impurity removal of the invention.
In Figure 1 the overhead product (14) of the EO
Stripper (4) is partly condensed against chiller and/or
coolers (7) and sent {19) to the LE Column (6) for

removal of light components. The overhead vapour (20) of

the LE Column is sent back to the LE Column Surge Drum



t he process as herei nbefore descri bed and/ or

conprising one or nore inpurity renoval stages in the
WO3P06/13020dne or nore side draws to the EO StriB§FéEP2806/062187

EO Stripper Concentrator as-herei nbefore defined. The

invention is nowillustrated in non-limting manner
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renoval of the invention. In Figure 1 the overhead
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cowpenenhe. FAhgloyeriread thap@or Abdekbefr (1he anld Gantmack
is sent back to the LE Col ym _Surge _Drum WO

2008/ 106289 Btrippesodrdeyigr 1inexd3 EoF regrevierghef the
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Surge Drum passes through the RA (2) vialine 22 to
recover TE® hotlitbm stmeabadi2 4t) o offh & hee dfc iCo lgam ((£3),
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the FA (11) fromthe EO Absorber (1) and sent back to
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column Surge Drum (8).

In Figure 2 the FA (11} from the bottom of the EO
Absorber (1) is combined with the bottom stream (12) of
the RA (2) as in Figure 1, and part of this mixture is
introduced as external process stream feed (25) to the EO
Stripper Concentrator (4), above the elevated temperature
FA feed (13) and at a lower temperature thereto.

Alternatively or additionally optional external
process stream feed(s) {26) to the EO Stripper
Concentrator (4) is/are from another external source.
Such external process stream (26) may optionally also be
present in the apparatus and method illustrated in the
subsequent Figures 3 to 11 (there not shown}.

In Figure 3 there is no combination of FA from the
bottom (11) of the EQ Absorber (1) with the bottom stream
{12) of the RA (2) as in Figure 2, rather they are fed
separately (25, 27) to the EO Stripper. Part of the cold



in the EO Stripper (4) is |owered, an optional chiller

(10) may be present in the LE gas stream (21) fromthe
WOR00¢/B3028n Surge Drum (8). In Figure 2 the FA PCTEP2006/062187
fromthe bottomof the EO Abspgber (1) is conbined

with the bottomstream (12) of the RA (2) as in
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Fi @ta dhaahowst e sysdemHf dd dH el ddeles el thé Neverhead
(20} from the LE Column (6) to the inlet (22} to the RA
(2).

Figures 7 and 8 show the same functional system of

Figure 6 but with the RA (2) located on top of the EO
Stripper (4) or integrated with the EO Stripper (4) into
one shell (31). The integrated single shell (31) may have
different or same diameters. In the combined shell
configuration (31) shown in Figure 8 the LE Column may be
omitted.

Figure 8 shows the system of Figures 2 to 9 with
integrated shell (31) and means for condensing the EO
Stripper overhead by reflux (32) to give an overhead
stream (14) of greater than or equal to 99 wt% EO. This
line up provides for very high concentration EO in the EO
Stripper overhead such that the overhead can go direct to

EQC purification and the LE Column is dispensed with. The



function of the accunul ator between the EO Stri pper
condensors (7) and the LE Columm (6) in the origina

WO 2096420203 r edundant, and these units can be r cHER/ERR006/062187
An optional chiller (30) may 2® 4 ncluded in the
overhead (20) fromthe LE Colum (6) to the inlet

(22&stQubiier,RA eﬁztozfi9§r§§c%pﬁﬁg1§ fﬁofééagté?gfto

functional system of ~ Figure but with the RA
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(31) shown in Figure 8 the LE Columm nmay be omtted.
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Figure 8 with the RA_ conpletely renoved. An LE col um
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water stream or a concentrated impurity stream (36). In
this line up, for example, the EO Stripper (4) may
comprise 20 theoretical stages, with the elevated
temperature FA feed (13) entering the column preferably
at stages 6 to 9, e.g. stage 9, any lower temperature FA
feed (25) entering above preferably at stages 5 to 7,
e.g. stage 6, and with the side draw-off preferably at
stages 3 to 5, e.g. at stage 4, to the side stripper (34)
having some 5 theoretical stages. As an alternative to
theoretical stages, or plates provided by packing, one or

both stripper columns may operate with physical trays.

Example 1
In the system of Figure 2 with 20% bypass of FA we

get 5.8% H»O0 in EQ stripper overhead.
Energy necessary to evaporate EO 4941 kW
Energy necessary to heat up FA in column 30159 kW



concentrator (25, 27) of Figures 2 to 8. Figure 11

shows the systemof Figure 10 leading to a
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EO Stripper (4),

and renoval -ofygi opurities in a waste

water stream or a concentrated inpurity strean1(36)
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Optimum bypass is estimated at 25% - 30% giving a heating

duty reduction of approx 10 MW.

Example 2

For the apparatus and methods of Figures 1 and 11,

Table 2 shows impurity levels in the EO

Stripper/Concentrator top, and the associated energy

performance.
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From the Table it is clear that impurity removal may

be operated with the FA bypass of Example 1 and still

gain an energy reduction compared to the conventional

operation with no impurity removal.

Impurity removal

results in a reduction from 17ppm to 0.89%pm impurity in

the EO Stripper/Concentrator top.




operation wth no inpurity renoval. Inpurity renoval

results in a reduction froml| 7ppmto 0.89%ppminpurity

in the EO Stripper/Concentrator top. 32 Cains 1. A

process for the recovery of 3éthyl ene oxide (EQ from
clf.at absorbent (FA), said process conprising:

PBVi ding a feed of el evated tenperature FA to an EO

Stripper, providing a stripping gas feed and

contacting the stripping gas feed at el evated .
L. t enpleprgcessdonthetrecdveryeofotiailent oxddgpdiQ) foern fatabserbent (FA), said
robtsa(i:oni%?s.st_ri pped | ean absorbent (LA) and an
PIEG LUt 'rlix?gig gas, and providing one or nore external

pr ogesddimplacfasd dRaekatédrefnperabise B oAEO Strippet,0cat i on
above the el evated tenperature FA feed and at a | ower
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abGvihDelevaith %xﬁ;%l?ﬁlpegFA%ﬁ fat gi'@\w&ﬂ@mg&aﬂﬁ’é i tE§IeBAb the
process streamifeeds to the EO Stripper conprise 1 to
elé&d@tedttertparbturdiBA deetbiheretly esteentrating POdn desEQtcontainife gaks
and el evated tenperature FA. 4. The process of claim
1, wherein an external process streamfeed is derived

2. ext erHadirbdest 6OMhith S ARREEh Qi TOL 65 iv B 4 teHipefbirk Yn the range
W t hout cooling, or indirectly but wwth only parti al

framp 601 Ggto B0° thengthesatasnal foradess siream fighd teiperature is in the range
xt e [51,3% rpcess streamfeed is selected from the

°f3¥98b1) o 'ntgiggt:é?]g of a FA stream a water stream an EO
stream and conbinations thereof. 6. The process of

claim1, wherein an external process streamfeed
3. conpltiequecesnof ¢laignd aherein Abe tota) of thepneras mgra gxiepmap process

sob SRS L00 SRl YR BRAe i OHERF

prodess sreanafeedsdrdr ddalatgdrtompemtiat Faam f eed conpri ses FA
froma residual gas absorber (RA) for form ng FA by
contacting residual EO containing Iight ends (LE)

4. W T reAvo&ss dQaibd POSRS iR anGxfiril hroctiediRiamh feb®is derived

external process streamfeed further o .
externally from a separate process unit directly without cooling, or indirectly but with

only partial cooling,

3. The process of claim 1, wherein an external process stream feed is selected from
the group consisting of a FA stream; a water stream; an EQ stream; and combinations

thereof.

6. The process of claim 1, wherein an external process stream feed comprises FA
from an EO Absorber for forming FA by contacting EO containing-gas and vapors with

aqueous liquid phase LA.



conpri ses FA froman EO Absorber for form ng FA by

contacting EO contai ning-gas and vapors w th aqueous
liquid phase LA. 9. The process of claim1, wherein a
first external process streah feed conprises FA from

7 an Absorbe for formng FA by contactin
7-cont TISRIAEESY ] CIQH’E{ lvﬂb?ﬁeg’ an gt 5 S‘F?agh?%&d SAmpHses FA
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froma residual gas absor m ng FA

Conyﬂﬂunﬂllabttqndg(lpﬁ)swuhlm EO containing |ight ends (LE)
with LA 10. The process of claim7, wherein the
resi dual gas absorber (RA) is conducted directly

8. aboVEne }18cdsOoBtlhink PEWheBindthe 8RRl Er&ééé%ﬁéén%éa%rméxl
The process of claim 7, wherein the residual

cogmpsiseRA framagn ES Absedbrrtferiformingti A by contecting E @bntammgrgas
| | trat
anlg YipS:S W AQRESSs GbBRR AL 15 ST oy cooss of o ai m

1, wherein ar ef | ux generated by an internal condenser
|s rovided in the top of the EO Stri pper.
e process of claim 1, wherein a first external process stream feed comprises
FA from an EO Absorber for forming FA by contacting EO containing-gas and vapors
with aqueous liquid phase LA and a second external process stream feed comprises FA
from a residual gas absorber (RA) for forming FA by contacting residual EO-

containing light ends (LE) with LA.

10.  The process of claim 7, wherein the residual gas absorber (RA) is conducted
directly above the EO Stripper as a separate process stage.

11.  The process of claim 7, wherein the residual gas absorber (RA) is conducted
within a common shell with the EO Stripper forming a single column concentrator as a

combined process stage.

12. The process of claim 1, wherein a reflux generated by an internal condenser is

provided in the top of the EO Stripper.



