NEW STRI PPER CONFI GURATI ON FOR THE PRODUCTI ON OF

ETHYLENE OXI DE The present invention relates to the
wonoauedioon of et hyl ene oxide, nost suitably weChiEr2@06/062187

i ntegrated ethyl ene oxide/ethylﬁge gl ycol s process.

Et hyl ene oxide (EO is an intermediate product for

maki ng a wi de variety of derivatives, the nost

i nportant derivatives in ternms of volune being the
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bot h used for gas drying. TEGis also used in the
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edi ty ot ol &y A, g 1 psEes 4 and é@@lé@% 'g?»lycol
often produced 1n a co i ned EQ EG process, which
t he ﬁHV&ht%@éQYTnﬁﬁdw%@sEC)process |ntr|nS|caIIy has

sone 9 yophe TOLIRRD LIRS £SO PSRN E0 W coter

i nt efjirtateon. pdhesting bgrat edrgpradesisaies (PET) and, to a
lesser extent, in 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, 3*
edition, Volume 9, 1980, pages 443 to 447. The
production of ethylene glycols is described in Ullmann’s
Encyclopedia of Industrial Chemistry, 5™ edition,

Volume A 10, 1987, pages 104 and 105.

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

work up, and that the combined process provides very



usual Iy split up into four sections: EO reaction and
recovery; Light ends (LE) renoval and EO purification;

wal2genbeor eacti on and dewatering; and G ycols PCT/EP2006/062187
purification. The present invention has application in
the first section, EO reaction and recovery, which
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Reactor enters the bottompart of the EO Absorber (1
The Gagoﬁﬁﬁwgpgsb C?H§H§nd i s washed with Lean (1

Absor bert( kAhewhilChribsesgbsbanttabhy EBatrepplyhéor the EO

al nrost EO-free top gas (not shown) is
recovery section 1in the prior art and also for the
present invention are suitably an elevated temperature
pressure. Herein an elevated temperature indicates a
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 EO Reactor enters the bottom part of
the EO Absorber (1). The gas travels upwards and is
washed with Lean Absorbent (LA) which is substantially
FO-free. The almost EO-free top gas (not shown) 1is
recycled back to the EO reactor system. In the EO

absorber the EO is absorbed in the LA and exits as Fat



recycled back to the EO reactor system In the EO

absorber the EOis absorbed in the LA and exits as
woavoshieaobent (FA) (11) . FA (12) from the RespduaiP288962187

Absorber (RA) (2) is added to ghis stream Cold FA

(11, 12) flows through LA/ FA heat exchangers (3) and
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is currently consuned in evaporating.a significant )

ansgshangers (5) . The LA 1is then available for re-use in
the EO Absorber (1) via line 17 and the RA (2) via line
18.

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
EO Stripper. Moreover some impurities are present in the
EO 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 1is a

need to remove impurities originating in the EO process.



of water and renoving as vapour, and which appears to

be unnecessary for separation purposes. Mreover there
wO0@/me®d to renove inpurities originating i nPCHEPEDG6/062187

process. US 4, 875,909 (NSKK) di scloses a nethod for the

recovery of EO from such a process in order to reduce
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vater cq Centr%tlgg%t%%,gggeam and apply vapour
recompression of the flashed steam and use that steam in
the EO 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 EO
Refiner located in the EO 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 EO Stripper. Lower heat
content is achieved by lower water concentrations of the
EO 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.



EO Stripper tops. This again is achieved by a reflux

with partly condensed overhead vapors of the EO
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wat er goi ng over the top, alse l-ess water has to be

evaporated.- To neke use of the heat content of the EO
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proui des Aapparatusy teperheiPe FA to an EO Stripper,

providing a stripping gas feed and contacting at elevated
temperature with the elevated temperature FA feed,
obtaining stripped lean absorbent (LA) and an EO-
containing gas, and providing one or more external
process stream feeds to the EO 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 (EO) from fat absorbent
(FAY, which comprises an EO Stripper having an inlet for
FA, an inlet for stripping gas, outlets for stripped lean
absorbent (LA) and EQ, and one or more inlets located

above the FA inlet for one or more external process

streams.



the process of the invention which conprises an

apparatus for recovery of ethylene oxide (EO fromfat
weahswyihext (FA) , which conprises an EO Stri ppeCThER20060062187

an inlet for FA, an inlet for gtripping gas, outlets

for stripped | ean absorbent (LA) and EQ and one or
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the present I nvention therefore provides a ,
process streams causes an increase 1n EO concentration
and a decrease in water concentration in the overhead
outlet of the EO Stripper Concentrator. The one or more
external process streams condense water going up the EO
Stripper Concentrator but the EO remains gaseous. This
reduces reboiler 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 Concentrator.

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

EQO Stripper overhead, but more particularly is a



Concentrator which differs fromthe prior art and from
known refluxes by introducing an external process
webkowavar the top of the EO Stripper Concent r ®CDMEP2006/062187
Ref erence herein to an external process streamis to a
streamthat is derived externally froma separate
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Preferably the apparat is an apparatus.for recover
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Concentrator as herei nbefore defined, said EO Absorber
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hereinbefore defined.

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 EO gaseous stream and an
inlet for LA and an outlet for FA for heating and supply
to the EO Stripper Concentrator. LA and FA are selected
respectively from any aqueous absorbent for absorbing EO
from a gaseous stream, or containing EO. Preferably LA
and FA are respectively EO-lean and EO-fat aqueous
absorbent. Absorbent 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.



inlet for LA and an outlet for FA for heating and

supply to the EO Stri pper Concentrator. LA and FA are
weeb@cex7r especti vel y from any aqueous absor beat/EPer06/062187

absorbing EO from a gaseous stgeam or containi ng EO
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stream an EO stream and the Iike, and conbi nations
external process streams to 65 wt% to 95 wt3 elevated
temperature FA.

An external process stream is suitably selected 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 ox
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.



thereof. An FA streamis suitably any avail able FA

streamwhich is at a tenperature |ower than that of
woheosekeat ed tenperature FA. A water stream nRYTIEP2@6962187

avai |l abl e water stream and may be nmeke-up water
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t hg EO1 Sbh bPReEysBY addi ng water as external process
stream as hereinbefore defined, in the top of the EO
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Th@oéﬁes@Paﬁ@F€ external process streafsFlodplesengay be

supplied from the EO Absorber and the RA respectively.

The one or more external process streams comprising
FA recovered from the EO 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 EO Absorber
and EO Stripper Concentrator having an inlet for LA from
the EO 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.



FA recovered fromthe EO Absorber usually passes via a

LA/ FA heat exchanger with hot LA on the other side
weupplized7f rom an outlet in the bottom of the BOI/EP2006/062187

Stripper and supplying an inletyin the EO Absorber.

The apparatus may conprise an RA in comunication with

the EO sorber and EO St Concentra or _havyi g an
inlet forSLA" Fr8ﬁ1PﬁgeE8§ngFBEePr8ﬁasﬁn hfat rBE ts

r eeonpredihiyolfh endstelimyyf pe @QE?@@bdnﬁr@mf@ﬁéhﬁf the RA
residual , absorption of LE, and having outlets for FA
an8TphPi PPEQTPEL! BF PEEYEFE, Artérﬁambv@ﬁylen thereof, as a
ad onal t f h r e
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whipeltdsddlyl pypasses tha aAlBRAFAcheatxekehgager Thet heat

hot g on the other side pglled froman outlet in
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i nstiBetBAcTRe 19Nenar sAREesexterpahapr peesscsthgan in
inlets conprising FA inlets may be supplied from one

of sthéarA @KGEO Absorber FA outlets, or a conbination

t hereof ., _a re fromthe FA utle mhlch
bypassegno% art alﬁ% bégggggég?hgfLﬁpgAlﬁg ﬁtlon’
exehangenl ?hesheabmemobangaywﬁgybacﬁeadbﬂngrbetrlpplng,
reduced, remain substantially t sane size or may be
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of _th an. e rnal -kA:st
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heat e stripping; isis usually rn't
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in the EO Stri er._above the el evated, tenperature FA
P e i A R e LR A LD sy BEREs T hoaRer Rt Y B
exchbanges sheahewebly thecshkirppehgCeRtesisrnthar eby

concentrating the overhead. In a further advantage by
condensﬂ@gap prther ggvantage by condensing part of the

water in the top of the EO Stripper against FA, extra
heat energy integration can be obtained that will be able
to reduce the total steam consumption for an integrated
EO/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 EO Stripper reboiler. A small energy
loss in the EO 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 1s useful to absorb EC vapour in the EO



water in the top of the EO Stripper agai nst FA extra

heat energy integration can be obtained that wll be
weahb®/@oreduce the total steam consunption foPC@EP2006/062187

i ntegrated EQ EG process. In tjhis case the apparatus

and process of the invention provides for an energy
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reboiler. A small energy loss in the EO Stripper due
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clEpghates 200 FAand Lt sangLepdyfo, g Ledushhan ot ou:
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conduit for EO containin% LE fromthe Stripper. an
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chil cooler, a vent froma LE Surge Drum wh
corndenses @EtSE@gan@rwmtendaﬁdrahéurtheﬂlehblbera or

be .suppl i ed. d dual EO cont
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further chiller; or a conbination thereof. In the

d|wé@@rsug@p§ rppéeE@mts a unit optimisation and may

represent a change in overall energy consumption.

The 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.



containing LE is supplied w thout condensing out EO

and water. This represents a unit optimsation and may
woemesazetr a change in overall energy consunpt POMEPIv6/062187

apparatus of the invention mayfurther conprise an

inlet in the RA suitably in the bottom part thereof,

for external rocess stfream The externa
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the above features may provi de additional advantages.
| n“BaP®Pcul ar, a chiller may be introduced for LE in

the vent,cepduibbp E&Qﬁhghgngh§U59$egEHHhtOpkggeE@bly in
inlet for re3|dual ECcont ai ni ng LE ereby pressure

naypbemdeedeé@em oF Rardécbeédsed fafingd, bhevRBemay be
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invention, preferably in optimsed form as
hesekmbpémrandeRBnédnethp RA mhylbe bocatedadi becthmytted.

above the EO stripper a se arate unit Qr_w

oo SREEELPOLM Bioa SLFndi EORBR dRRSC O ARV F ARG aagPgtyee
corbiened WRirti ppERt berak by @galEh@nﬁh|¥okh§oh5tgokéﬁﬁve EO.
may be incorporated within the conbined EO Stri pper

andhRA kinseres chashéhe, Egr deesmagtbélénpet égto the RA. In
this embodiment the EO 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, i1s 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 EO 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.



Preferably the shell conprises an "overhead" between

the EO Stripper portion and the RA portion to renove
waoefini®7ensures that the EO does not all go PAOT®PRIVE/062187

RA. In this enbodi nent the EOjaverhead can go straight

to the LE colum, and LE overhead is fed to the RA

Prefera I nternal, condenser,. such as a cold wate
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Stripper which conprises providing an
removing impurities through one or more side draws from
the EO Stripper. The present invention also provides an
apparatus for impurity removal in 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



el evated tenperature FA feed, providing a stripping

gas feed and contacting wwth the FA feed at el evated
woenpaneare in the EO Stripper, obtaining an evemremd 062187

EO stream and a bottons | ean alksarbent (LA) stream

and removing inpurities through one or nore side draws

fromthe EO er. The present ipnvention also .
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app Bar at us r enoves hy rocarbon and
hydhd¢amb®mpummunee|esrsuchaablabdehydes,cambmhet$on
acids, acetals, cyclic acetals, ethers, cyclicethers,
and §§?8ﬁs f or exanpl e fornal dehyde, 1, 4-di oxane, 1
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gI§%X|I|c acid, lactic acid, acetic acid, formc acid,
tREfr esters . Preferably the side draw |l eads to a

si de st ni ppetchaviteg atsbhinppedigpseousecphaseiedbbektream

for purified gases, or leads to a converter for

Cow@grp@n@e@@gaE@d 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 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 enriched stream may therefore be discarded or



and/or inpurities, or to a bleed, or a conbination

thereof . A side stripper or converter may conprise an
woubdee20X0or a waste water streamor for an PCT/EP2006/062187

impurities-enriched stream Aijwaste water stream or

impurities-enriched stream may be separated fromthe
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have a relative volatility between that of EO and water,
whereby they may surprisingly be separated from the
bottom and top streams by the side draw of the invention.

Accordingly the apparatus for impurity removal 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
apparatus provides an overhead EO concentration of
greater than or equal to 80 wt%, more preferably 88 wt%,
more preferably 95 wt%, most preferably greater than or
equal to 98 wt%, especialy greater than or equal to 99
wt% 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 is obtained. The EO Stripper



renmoving inmpurities which have a relative volatility
between that of EO and water. In a particul ar

weadvankeye we have found that sone inpurities BATEPa®G6/062187
chlorinated cyclic acetals hawg a boiling point
greater than both EO and water, for exanple of 200 0OC
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reflux in the top of the EO Stripper Concentrator or in
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 EO Absorber having an inlet for reaction
gas and an inlet for Absorbent, and an outlet for FA

comprising EO, and comprising an EO Stripper having an



Concentrator of the first aspect of the invention

conprising neans for concentrating the overhead as
woeowimmefore described. In a particul ar advanPa@G&EPRv6/062187

the apparatus conprising a liquid side draw any

residual inpurities above the side draw are condensed
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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 EO 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



concentrating the EO outlet stream and/or conprising

one or nore inpurity renoval stages in the form of one
wonrorsne03i de draws fromthe EO Stri pper or EOPST/EPP@®E1062187

Concentrator as hereinbefore dgfiLned . As

her ei nbef ore descri bed in one aspect of the invention
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tenperature FA feed. The process of the invention
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W t hout external process streamfeed. The one or nore
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the water content in the EO stripper overhead stream
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pure EO.to 30 wt % water. ﬁreferagk the process . .. 1oy
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further advantages corresponding to those as hereinbefore
stated for the hereinbefore defined apparatus.

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 1s a process for recovery of
EO and comprises absorbing EC 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



and | ow pressure steam savings. The present invention

is a novel way to reduce the water content in the EO
weRoieppexn7t ops, by for exanpl e using FA feed pacrieekiog/o62187

bypassi ng the FA feed bottons ;exchanger or by using

ext er nal process stream feeds as herei nbefore defined
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with the external process stream FA stream thus
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providing the feed of elevated tenperature FAin a
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feed for elevated tenperature FA. _Preferably th
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el evated tenperature and supply of el evated
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pr%232225{é&&gngﬁgggfaga%iogonﬁggtratlon effect is obtained
with external process streams in proportions as
hereinbefore described.

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 EO containing-gas and vapors
with agqueocus liquid phase LA, or may comprise FA from an
RA for forming FA by contacting residual EO-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 EO Absorber and the RA or one or more separate



the tenperature of an external process streamis in
therange of from 10 0OCto 80 0C, preferably from 15C
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tenperature in excess of the bgi Ling point of EO The
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feeds to the EQ St i g of
D BBt os bt eenar ChrBloct CrrdantBiprecsdabhied From the
perocenbagenbet éaaath@XRgrB@bfabegeéﬁystreans

preferably with respect to elevated tenperature FA to
50 to 9§hﬁ¢®@§I@Vaﬁ@éet@ﬁﬁ@Faﬁhr@rPﬁﬁsﬁréFé?aﬁl§e?ﬁ5

thSa#QE ggmﬁfég Q85 FPbr0 @ﬁ&eﬁﬁakb959ggfsvﬁﬁ%f§95 L9ses

e evate tenperature st t ere
i sviha blnAVEAibaaaSezubhngerthethnhuntLBfoexthenather side

process . str an1F to introduce,. and t i nput to the

SR TRer TR BnehEoRbr o8 aE theTaRoe Exi BPAL 43, bigdsto
st kgamebAaLWLE-Baut trhe ﬁ%@éeb@ mayr@emgelgedpkbem@hng an LA
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stream feed, the concentration of EOin th
St £UBHEL Loy ELRESHhay 2BEOTRELGBNEEdLED ﬁHQaHPS@énlﬁﬁeFA and

0N u2t fq%ﬁeL%X%%rn%%cgﬁqgesgl%E&%@%abgﬁg o?ogﬁﬁh§h89ally
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ernal process stream feeds conprise FA from both

Sourtes, <Grie ob tREFECedrbImadel belisom of the EO Stripper as
feed for the RA.

The one or more external 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
EO 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



for external process stream FA feed may be supplied

fromthe EO Absorber and the RA or one or nore
weepariat®ext er nal process stream FA feeds nmay BET/EP2006/062187

supplied fromthe EO Absorber sand the RA respectively.

The one or nDre external process stream feeds
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and obtaining FA and,.purjfi LE for recycle.
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chiller stage, a cooler stage, venting froma LE Surge
Ex9#|%ﬁ|@Wl@ﬁﬁéeﬁ§§§e@@€d or vice versa.

In a further embodiment the process comprises
supplying the RA directly with residual EO 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



EO and water and a further chiller stage; or supplying
directly residual EO containing-LE feed fromthe
wovershieexd7f rom t he LE Col umm, bypassi ng the chPCiraP2006/062187
stage, cool er stage, condensatison and further chiller
stage; or aconbination thereof. In the direct supply

o) tai ni ng-LE feed i lied, wit t
P ohaone MG HoRoED Bhahlrarethned FeRPuechittel i tansteed
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energy consunption. The process may further conprise
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conprises supplying the RA directly with residual EO

g .
confaFRi RENEENFFEiiPRe 1BvEFRe&d from a LE Col um,
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and accurul ator stage in the overhead feed from

St reppeedCoAgentr aher sepattheibk €bkgeninl hhehéEpfodems may
of _the i.nvention, preferably optimsed as herei nbefor
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abayetthe EO Stripper Concentrator stage in separate
process stages or within a common shell formng a

singl e @bleuld eodc &Rt PardPras &oBBAbeAedn a common shell

may be integral 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 EO 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.



process stage. Optionally additionally a LE separation
stage may be incorporated within the EO Stri pper and
weAImIlag®s or integral therewith. Preferably threTrairedos/ 062187
conpri ses an "overhead" between the EO Stri pper
portion and the RA portion to renove EO This ensures
ot_all 0 into the RA
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fo(/vaste water stream or impurities-enriched stream 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 1n the EO 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



contacting with stripping gas at el evated tenperature,

and obtai ning an overhead EO stream and a bottons LA
webkomany2ochar acteri sed in that the EO Stri pper PCT/EP2006/062187

conpri ses one or nore inpurity,yenoval stages in the

formof one or nore side draws fromthe EO Stri pper
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InbéthbaStth beeds anbl eederor 1a eophirnatiudar advantage
thereof. A side stripper or converter stage
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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 EO concentration of greater than or equal to 80
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 99 wt% or
99.5 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



Preferably a side draw conprises a plurality of draw

off points at different levels or heights within the
waQu@siizoper . This provides increased stabilitpCrmP2006/062187

fluctuations in EO concentratixgn_and inpurity

concentrations in the overhead and bottom and prevents
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or the like. Preferably the process of the invention
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boiling poi nt greater than both EO and water, for
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pr%%%%%%t%%ting the overhead as hereinbefore described. In
a particular advantage in the process comprising
providing a liquid side draw any residual impurities
above the side draw are condensed within the EO 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 EO. 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



over head EO concentration of greater than or equal to
80 W% nore preferably 88 wt% nore preferably 95
woRdge/ et preferably greater than or equal toP@8/BERRME/062187
and especially preferably greatger than or equal to 99
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advant age .subst ant.i al Ly _al l rpti
coﬁSQN??gﬁ % Ehh PRePES'S &QR pE% g% gurlgyleave

Viaohb@1eia@headovehehebzosbpstantbahbyngunetovenhead

IS obtained. The process may rise op ating a
reﬁpéﬁrpﬁrtﬁédtGBHBPCFHQQEﬁﬂgprnEEQFbSP ROt hefm FA and

OVﬁkQ?%@ucI%bSeQQQ%%@bf%E/ﬁeEQ%uQEG@heaﬁtof95 ey¥aBRkepper

gi ves approximately 80 w% or nore preferably 88 wt%
EOtbnsbperaterh@a@rbAhteﬁmamlpebﬁuet aaduthenerpyeas
process .fqor inmpurity r resent in_a

B P Saofc el st or pi8eass “opUERas Pps, ohsOgE S7ternal
t hg ropent iseiceanFeksisndnearsel @0 sercpptratbagehhie¢ator by
overhead as herei nbefore described. In a particular

advast agedarst ke Procesdedensr IsiSRg 1prEey PAFAG Ta cPIgGILE 1 NI

Si%ﬁmﬁ%@Mﬁ%ﬂ% &%gquQ§ &@R%@Bﬁi%%ages in the form of one or
more side draws to the EO Stripper or EO Stripper
Concentrator as hereinbefore defined.

The invention is now illustrated in non-limiting
manner with respect to the following Examples and Figures
wherein:

Figure 1 illustrates the prior art EO/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



above the side draw are condensed within the EO

Stri pper Condensor as hereinbefore defined by neans of
woOheoeerzo®@rnal process streaminlets as herei nbeCome2006/062187

defined. Thereby the overhead s _further concentrated,

for exanple conprises approx 90 wt % EO More

" Cah E0n&, T pBr CeBReant et BP° pr bbaet o8 kb brfbbrafcthe

detEn@slgﬁﬁpsuggegDadﬂ;tp@@@ébytaréeéhuxh@nRAheztoplgfllne
the EO Stripper Concentrator on in the overhead.
Théteby tReCB9Er headfisifufehkrPeshcknt Fagelccyste gas (23)

exggghgﬁﬁgng '%ﬁé §QQ£8§a?9G§é Qﬁ%PQESOFC%nX% Q$¥§%%

fou is Irnmpurity reana s excel I'ent
due to fhghRR ¢dhcént pptedtedewhehdcold BAf (i 8heas

advant age t he xternal ocess, stream con rator

o BeaeBEnG; RETT HoerPH ohh CataEEoBoRAERGHL | DAL heggyPined
copt apl papt snabeye khenftashes AHsbhEEO(S rhbRReEeARdpack
avoi ds contam nants IeaV|ng in the EO Strlpper

ovephehd EpnSpaippeul 4f)t Wik LsnaséBufoforefergyy of the
gban1nants such as chl orinated hydrocarbons,
udi ng al cohol s, organic acids, aldehydes, acetals
and estens. bBrebear abkyan precess ohet hBE Cavenhi 9A) i S
part of an_EQ EG process for the conversion of
etﬁyﬁ@ﬁélﬁélECﬁmﬂﬁﬁeFéﬁHaWFéﬁuéﬁ bypr 68dcEsTPGEL EP ERJEC

Copurﬁ%qc%Qﬁ%%aEBQﬁmﬁoﬂé$rEb@grEeoEQEyOBfDHﬁbﬁyb091E9 EO

hi gh purity EO, conprising recovering EO
|nandd@clﬁgd|duweamlEOtabsonQpOénBe@GHDacﬂnng WHERN) .

Comper atl GREACFAPG AR CEB-SCFRRpEr Co0bEhatars the pressure

ab&%f@%@tEbrgﬁkﬁb@@@ct4EChstn@w@&@aesgncagpnbﬁamgchlller
addi tionally introducing one or nore external proce
st rlé&m fegdSsi REGSERE ED SPPi pePaCoAtEREFati6r ) by TPRe the LE

prggﬁﬁ%na%uq%%ebggﬁjqrg described and/ or conprising
or iI‘mpurity reanaI stages in the formof one
or In Flgure 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 EO 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



nore side draws to the EO Stripper or EO Stripper
Concentrator as hereinbefore defined. The invention is
woaweii20wstrated in non-limting manner wth reepaEPR006062187
the foll ow ng Exanpl es and Fi ggres wherein: Figure 1
illustrates the prior art EQ EG process and appar at us

Fi 11 11 ust h d
of PERETED SFPTobhT EarReneFaTor et e TROEHE Sheeet (12
F'QﬁrﬁﬁelﬁAt©2l1até!u§éda§§ & hee APHAT Bt HSe SN Us PF OGRS Seed

of the EO Strlg i mpurity renoval of the invention.
| n(FPgufé) 1tehenevEP hebd PPoBueentaRy rdfothel EG-O get the

St e i S.Pp densed agai nst chiller
ané @? %ggééFs§f7?ﬁa ggﬁt§(19) to the LE Col um (6)

for remdbuakFighrei ghtheoopeneass. gdhe (oVer head Vapouk Column
of the LE Columm i,s_se back to the.LE Col umm
St e B uRESy M TRE FPBREn SoMpBRANtE! Bt ot PLafit ey and
VeBB@QlEEOHEtBS EEg@ebym Syrge Prtmnpessesithapeghoed
the RA (2) via line 22 to recover EO and is sent back

t o (2Re ﬁéc?bEeRQaé2 {23) by neans of the Residual Gas

Conpr esgor §58Ee590§ﬁ% aThs éRfigg)abfhgpgééiﬁgsgﬁtha small

cold LA ?1 as ‘scr I um an ttom stream
(13priksoeontsi nad wblhH FhesEAeém1X1tvonftEEgEEbéb$otbeﬁ is

(1) and sent back to the EO St 4 ia Li 1
foidsﬁéc:d\?@l)yte?gpﬁégEOESTﬁg Boet R Sepet (295 brethe (2)

o tggkgqe m ;sgzet Lakhyia \s@eeeegogausture is fed

r to an urification Colum (9) for recovery
of h|gthgmmey6E€hawd/@heféMS@eme@flﬁlggra & yberein the
n,the

2 IO SRy bl LB LR B! L0853 pe:

|0W%h@@ns@&soﬂﬁloﬁﬁﬁ ¢hiel L€ Column (6) in the original
outlet is redundant, and these units can be removed. An
optional chiller (30) may be included in the overhead
(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

EO purification and the LE Column is dispensed with. The



(10) may be present in the LE gas stream (21) fromthe

LE colum Surge Drum (8) . In Figure 2 the FA (11)
wonewime7bot t om of the EO Absorber (1) is comBCma®#2006/062187

with the bottom stream (12) ofpsthe RA (2) as in Figure

1, and part of this mxture is introduced as externa

pr ream f ee 25).to St.rj r
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Al ternatively or additionally optional externa

prb%e@%séF?@aﬁw?%EH?E?r(E%)t%% hergerdt fRppepiiown) may be

Cbpﬁgmﬁagggr (4) is/are from another external source.

Such external process stream (26) may optionally al so

be pres&nguira Phehappatrhtusyahemnef hBdgvtréustwvatiedtha RA

the subs ent Figures, 3 11. (there not shown),...Ln

i SETELSC oG LoTS7HY  cBRb alToHT TEA 77 b ChE bot tom

(14} sotetihacEEnAbsgr bar thd) imtehdeheubet bomBér pastuct

(12) of the RA (2) as in Figure 2 , rather they are

fedtseplratély (25, 27) to the EO Stripper. Part of

t he col 1) of h (@) 0 t b :
strean1?¥§§9%fiphéggkg(g?gaﬁgegségggs@ggze?ﬁglQ%Egg%gg
st reanvhéedi€B5me2dy fort henBenSingpper tBententr atoan

(4) to get the. sa fect as in Figure.2 . .In_Figur

4 PHE S0arnGAq Eds (020) Ofr BAEERE EEIEHI AnfinfepoE ¢HoTLY
| opgar cGendenged  agaknst egeekhRy pabeesandtaeehil | er

as in Figures'1 to 3, but instead is absorbed (28) in

t heoRaep2yatokn (BPgurd) 50fhEIRAres) 2| FReBup is

oPt L 5o Rer T8, B LB 24stUR £0L 80! <o o

boktiam pantppkrt He4RAWLZh, reharaasflLAuflB)edsEOs€db)nto the

the top part. Fi%ure 6 shows the system, of Figure 4

whéPeiSk tiipeer (47, and removal of dmpurities In a waste
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,O in EO stripper overhead.
Energy necessary to evaporate EO 4941 kW
Energy necessary to heat up FA in column 30159 kW



function of the accunul ator between the EO Stri pper

condensors (7) and the LE Colum (6) in the original
woubdee20203 r edundant, and these units can be r ecDER2006/062187

An optional chiller (30) may- bg Lncluded in the

overhead (20) fromthe LE Columm (6) to the inlet (22)

to_the RA (2) . ures_7 and 8 show the sane
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with the EO Stripper (4) into one shell (31). The

i nplegraned: singl e shell (31) may have different or

same dianeters. In the corrbtgggos hell configuration

(31) shown in Figure 8 the lum nmay be onmitted.
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Overall duty reduction 0 -1761 -3334 -4720 -5919
(kw]

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 re

moval

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

the EO Stripper/Concentrator top.




performance . Fromthe Table it is clear that inpurity
renoval may be operated with the FA bypass of Exanple

wao 2e08ck262071 | gai n an energy reducti on conpar edPCO/EPR®6/062187
conventional operation with no_jnpurity renoval
I npurity renoval results in a ?%dﬂction from 17ppmto
0.8 9ppminpurity in the EO Stri pper/ Concentrat or
top.CLAI MS 1. Procesgsifor ithe gecovery of
et hyl ene oxide (EO from fat absorbent (FA) which
conprises providing a feed of elevated tenperature FA
to an EOpBbELRREEorPERYI diRgvarst 6EPPLRY1IEAS HLedeando)
contacting at el evated tenperature with the eIevated
t enpeent Gre FAspebantobtal nvhgckt epppedseeanransdibens feed
(LA) can n a d.prexi 0
noréfex?ernaggb?o% %ggggrgaﬁéfggdsgtggtﬁgpgfggffi%Egyldlng
at a b@eabpmngabeseféhé ehevabﬁdatEMngratueEeFAtéeed
and at a lower te eratur W th resgect to

ol TBRZPeNpEr M GPo PR FLBHCEREr CEYOCOALRREr BRI R§oRO

in BBQaEQlﬁgn%ekmbggdg§§an2absggeg§§s 88) Chakmed ko-
claim1l , wherein said FA fe is at a tenperature in

t hecrahgénfingngé®, O@hﬂopISGIGCnanénﬁh@rt@ﬁp@raﬁuﬁénéﬂ
an external process stre in.t [ ange from
to @6@?e§5.SEFS@QSEGSQScﬁauﬁéa ?R g?ﬁ%ﬁ?% oggc aQRF%Q?bn

whi gBocemphieses cpadvdiiBgperatarenerefextieandl apr aceésser
stream feeds to the EO Stripper in a_ratio of 1 to 50
W Y ERPEERENLEr HéEss TeEPe&I ERpFessedcyatadpérErRATagET S FA

Of %%%%l ?é&%% aboﬂ%@éi&%&%ﬁﬁeﬁgslhotﬁg £6- %gnW%fﬁlng gas.

el evated tenperature Process as clained in any
one2aof clraione st BE 3laiwbdréhncaa1mxﬂerwabrpnoce@sd FA feed

strsam e oo ued ot ooy BT SR B0 s00c ane

the temperature of an external process stream is in the

range of from 10°C to 80°C.

3. Process as claimed in claim 1 or claim 2, which
comprises providing one or more external process stream
feeds to the EO Stripper in a ratio of 1 to 50 wt%
external process stream expressed as a percentage of
total external process streams to 50 to 99 wt% elevated
temperature FA.

4. Process as claimed in any one of claims 1 to 3,
wherein an external process stream feed is derived
externally from a separate process unit directly without
cooling, or indirectly but with only partial cooling.

5. Process as claimed in any one of claims 1 to 4,
wherein an external process stream is selected from a FA
stream; a water stream, an EO stream; and combinations

thereof.



cooling, or indirectly but with only partial cooling.

5 . Process as clained in any one of clains 1 to 4 ,
wohereaizozoan ext ernal process streamis sel ect eBCT/mEPR008/062187

FA stream a water stream ansgO_stream and

conbi nations thereof.6 . Process as clained in any one

of _cl ali 1to 5, erein. the one or re externa

o Boeosl B0 7etm TBeale Conprie Eh 110 Art 20 Kbebr ero-
f oih& & Mh Ngh EAoRY CoOnt et & Ngx B8 €ONt Bt Bt digs gasSr &l feeds
vapors with aqueous |iquid phase LA; or conprise FA

frepRrtesi Boaf rgasaabserberorirey for formimg Fa by
o . esid ainin . . .
AP LEE R e apel e ol pods (L
i nlthaith phasehbBhei ori compel saskEAt hatmext eemnadlupl ogess
stream f eeds congé%sg?FA_fron1both sources, one

e

o BSEBRBF Bl ENSRBOT ool 7N T heL O ABSbIBRF EO-

andotPgi RGO i GRE BRABDIEEFepaF At EAf €68 Sa akEmsURRL i 64
fromthe EO Absorber and the RA respectively. 8 .

Prbtesscds clainmed in any one of clains 1 to 7 ,

wherei nthe RA stage,ig SOEQUSEE%%; Svgmagegmﬁn{gs case

p S
EO Strlpﬁggeag a separa?e process s

coanend shekknkor progeassspgbemcobasn conpgenseafdr fasmaboth
conbi ned process st age, optlonallg addi tionally,
coRAUEEPAg Q"Fi §Kt "eABSCPPRINSEpS %@Foﬁrgtﬁﬁgpiﬁﬁﬁefﬁom the

OrEgi%B§B§b@Q EhgrgﬂﬁtﬁA'gor_85@08§Sm@§e05@§5?gténf@QMs are
one of claims 1 fo 8, wherein a reflux generated by

ansiippéirdl fcomdehsekOi 8bppobedednintiheRbopespechevedy -

Ul NG R A B RSl

regp¥akihnt8ePrRACESSgEOL st BBnducted directly above the EO
Stripper as a separate process stage or within a common
shell forming a single column concentrator as a combined
process stage, optionally additionally conducting a light
ends (LE) separation stage therein or dispensing
therewith.
9. Process as claimed in any one of claims 1 to 8,
wherein a reflux generated by an internal condenser is
provided in the top of the EO Stripper.
10. Process as claimed in claim 9, wherein no RA stage
is performed.
11. Process for impurity removal in a process for the
recovery of ethylene oxide (EO) from fat absorbent (FA)
in an EO Stripper which comprises providing an elevated
temperature FA feed, providing a stripping gas feed and
contacting with the FA feed at elevated temperature in
the EO Stripper, obtaining an overhead EO stream and a

bottoms lean absorbent (LA) stream, and removing



recovery of ethylene oxide (EOQ fromfat absorbent

(FA) in an EO Stripper which conprises providing an
welewatex7t enper at ure FA feed, providing a strPODIERZ06/062187

gas feed and contacting with tjhe_FA feed at el evated

tenperature in the EO Stripper, obtaining an overhead

EO stream and_a bottons | ean absorbent (LA) strea

AnH P ERbUT g1 HRLP T 627 HY UBA Oriet OF FTE st e dr et

fropripgeEO Stripper . 12. Process as clained in claim

11, wherein the inpurities have a relative volatility

bet deenPFREESBf 2EC-ARMAAL &7 . C131MPF bee¥Re B3I 2| Bl fred

i ”aﬁéékﬁ%}és. wherei n bydr ogar bon, apd; chl 9LipaLedinat of o
hydrocar bon i npurities are renoved. 14. Process as
cl andedatarclaim 12 or claim 13, wherein a side draw

feeds a_side stripper.haying a. stripped gaseous phase

out Pet FBPCEEFi?Fegfﬁé@%é;}%rc%%%%sfg’c%ﬁ%ﬁ?f%rhggFocarbon
copMar thngrEQ.aBd/ AYdLBBHELbh €SmpAF i f €88Sa Ae DL&RE Q!
feeds a conbination of one or nore thereof. 15.

Pr bdessPascebai aedclaimnyg dnecdfis| ¥ ngri1plaspnil3, wherein
whereiin a side_stripper.Qr r r -

wedt o g ared: FEaHroR aA S npOPLERE LA AR B SPYEERe2
16gaFeecesphasechaied torapyropecaf gakaspsot2ftodiba

whi ch conprises operating a reflg? in the top of the

L Op
ECCSEVPEHEr 6PTi AOPHBI6YBPhEQdaN8! Ohhi BRUF&TbpEr aPEdteeds @

in junct it s .el ai [ y .
EOBbTES! Petht 5, BB 00853, Bt DR ooyl

conéent Pabicegst he overnheddiof ahlieoBE® SErcppens ¢ &o 14,
conbi nat.ion th reo%..l?. Process astclai din any .ane
of "BFAFTE T £60%6>THAPERTI 8 parl 6F AR ECIE® BFocass”
foakhe cerver sikeraef oet Ayl engutre tEOswehhitheaatiienan
byproducts, water and CO2, and thereafter converting
toléthywéﬁée@ﬁyéél§l€E@Fd,ln any one of claims 12 to 15,

which comprises operating a reflux in the top of the EO
Stripper or in the overhead; or which is operated in
conjunction with a process as claimed in any of Claims 1
to 11 which is operated using means for concentrating the
overhead of the EO Stripper; or a combination thereof.
17. Process as claimed in any one of claims 1 to 16,
which is part of an EO/EG process for the conversion of
ethylene to EO with formation of byproducts, water and
CO,, and thereafter converting to ethylene glycols (EG),
or purifying to high purity EO, which comprises
recovering EO by introducing into an EO absorber and
contacting with absorbent to form FA and introducing the
FA into an EO Stripper to separate absorbent from product
EO, the process comprising additionally introducing one
or more external process stream feeds into the EO
Stripper by the process as claimed in any one of claims 1

to 10 and/or removing impurities in the form of one or



or purifying to high purity EQ, which conprises
recovering EO by introducing into an EO absorber and

woandcaeoiong Wit h absorbent to form FA and i nt r edUaEPR®6/062187
the FAinto an EO Stripper toseparate absorbent from
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outlet for FA froma residual gas absorber (RA)
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bypasses or partlally bypasses a LA/ FA heat exchanger.
light ends (LE) with agqueous liquid phase LA; or to a
combination thereof.
20. Apparatus as claimed in claim 19, wherein one or
more external process stream inlets are connected via one
or more connector lines to one of the RA or EO Absorber
FA outlets, or a combination thereof, as a slip stream
from the FA outlets, which bypasses or partially bypasses
a LA/FA heat exchanger.
21. Apparatus as claimed in claim 19 or claim 20,
wherein a supply line runs from at least one connector
line to an inlet in the RA.
22. Apparatus as claimed in any one of claims 18 to 21,
wherein a residual gas absorber (RA) is located directly
above the EO stripper as a separate unit or within a
common shell forming a single column concentrator as a

combined unit, optionally additionally incorporating or

dispensing with a light ends (LE) column.



21. Apparatus as clainmed in claim219 or claim 20,

wherein a supply line runs fromat | east one connector
wOi2pe/i2e0an inlet in the RA 22, Apparatus as eCainrewe/062187

in any one of clainms 18 to 21;gwherein a residual gas

absor ber (RA) is located directly above the EO
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an inlet for FA, an inlet for stripping gas, an
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outlets. 26. Apparatus as clained_in claim?25, whe
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conver or converting EO and/or inpurities; or
| eatle botaohl eedletrs.l eads to a conbi nati on of one or
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stream 28. Apparatus as clained in claim26 or claim
27 phwisieclput let for purified gases; or leads to a converter
for converting EO and/or impurities; or leads to a bleed;
or leads to a combination of one or more thereof.
27. Apparatus as claimed in claim 26, wherein the side
stripper or converter has an outlet for a waste water
stream or for an impurities-enriched stream.
28. Apparatus as claimed in claim 26 or claim 27, which
has means for concentrating the overhead from the EO
Stripper.
29. Apparatus as claimed in claim 28, wherein an
internal condenser is present in the top of the EO
Stripper or in the overhead; or wherein the EO Stripper
is as claimed in any one of claims 18 to 25; or a
combination thereof.
30. Apparatus as claimed in any one of claims 18 to 29,
which is part of an EO/EG unit for the conversion of

ethylene to EO, and thereafter to ethylene glycols (EG),
or purified to high purity EO, comprising an EO Absorber



has means for concentrating the overhead fromthe EO

Stripper. 29. Apparatus as clained in claim 28,

wohereaizozoan i nternal condenser is present in tReTEPPI06/062187
the EO Stripper or in the overgﬁad; or wherein the EO

Stripper is as clained in any one of clains 18 to 25;

or a conbination thereof. 30. Apparatus as clained in

any one of clains 18 to 29, which is part of an EQ EG
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Stripper is as clained in any one of clains 18 to 29.



