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w@aokgoasnd of the invention The producti on prBCEEB2009050795
gl ycol s as described for instance in Kirk-Q hner,
Encycl opedi a of Chem cal Technol ogy, 4th Edition,
Vol unme 12, pages 700 to 725, is 5 a widely applied
process. In such a process, nonoethylene glycol or
nonopr opyl ene glycol along with di- and triethylene
glycol, or di- and tripropylene glycol (all of which
are further referred to as glycols) are obtained by
di rect hydrol ysis of the correspondi ng al kyl ene 10
oxi des. The process has the di-sadvantage of requiring
a |arge excess of water for the reaction with
al kyl ene  @xb388 or HBohiRs %EéA%Iceﬁ&%éﬁv EMAWIQ§%8§90 NDS
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51de products formed. A different process for production
of glycols from alkylene oxides, which requires much less
water and therefore has a lower energy requirement and a
higher efficiency, is the reaction of alkylene oxide with
carbon dioxide to obtain the corresponding alkylene
20 carbonate, and the subsequent catalytic hydrolysis
reaction with water or catalytic transesterification with
alcohol to obtain the corresponding glycol.
The present invention pertains to the removal of
organic halogen-containing compounds from streams
25 containing one or more of glycol, water and alcohol.
Such streams can be produced by a process involving
the steps of (a) reacting an alkylene oxide with carbon
dioxide in the presence of a halide-containing catalyst

to obtain a reaction mixture containing the corresponding



2 al kylene carbonate, and (b) contacting the reaction
m xture obtained in step (a) with water and/or al cohol
WO noo4t1b8spr esence of a suitable catal yst to obep&i/EPB04/050795
reaction mxture containing glycol. 5 A disadvantage
of the use of halide-containing catalysts in step (a)
is that their presence also |leads to formation of
or gani ¢ hal ogen-cont ai ni ng conpounds. US-A-5, 405, 977
descri bes the renoval of hal ogen- containing conmpounds
from al kyl ene carbonates produced 10 according to
step (a) with the help of a halide containing catal yst
by contacting the contam nated al kyl ene carbonate
with hydrotal cite under non- aqheous condi ti ons.
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halogen—contalnlng compounds.

Although the process described in this document
represents a viable way to purify alkylene carbonates

20 contaminated by halogen-containing compounds, there are
several disadvantages associated with the process.

The required non-agueous conditions make the process
itself cumbersome to perform on an industrial scale, as
all components need to be essentially water-free.

25 Furthermore, under conditions suitable for
distillation of alkylene carbonates, part of the alkylene
carbonate decomposes to alkylene oxide under loss of
carbon dioxide, thereby reducing the overall yield, as
indicated for instance in US 5,510,499.

30 Moreover, alkylene oxide formed in this decomposition
can react with residual halide-containing catalyst,
thereby leading to an increased contamination of the

alkylene carbonates with halogen-containing compounds. A



al kyl ene carbonates w th hal ogen-cont ai ni ng conpounds.
A WD 2004/ 101481 PCT/ EP2004/ 050795 3 further
wale@adoast age resides in the fact that by trerCTEPL000650795
al kyl ene carbonate with hydrotalcite, mnute anounts
of the correspondi ng al kyl ene glycol is produced.
Thi s al kyl ene glycol will however form an azeotropic 5
m xture with the al kyl ene carbonate, and thus
conplicate the distillation, thereby |leading to an
I ncreased deconposition of alkylene carbonate under
the conditions of the distillation, as nmentioned in
US- A-5,510,499. In particular when the al kyl ene
carbonate is further 10 reactded with water and/or
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in JP- A- 06238163 *Hoheere C"?:’-’Bﬁ‘tatt%lrffi"“t o"% RFstion
expect at i gixtuiet wands chaunchte 25e thiadest hend redteht
USU&||y aQ@ﬁEﬁdyﬁ@d%&QﬂkﬁQ}eQEﬁﬁﬂjbed above in the
pr el%ence of arl %XA %&%r%woﬂ@&ﬁe %Meé@ﬁk&gé’é, i.e. when
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30 car bonateairang ctdadignobtnpoeadld wooldbs wefoaved ent
reduction h@cfrolysis or transesterification under the conditions

20 usually applied. Such conditions comprise contacting the
product of step (a) with water or alcohol in the presence
of heterogeneous catalysts, such as stabilized magnesium
oxides as for instance described in JP-A-06238165.

However, contrary to this expectation, it was found

25 that the treatment usually applied in step (b) described
above in the presence of alkylene carbonate and residual
halide-containing catalyst led to an increase of the
amount of organic halogen-containing compounds in the
reaction mixture during the conversion of the alkylene

30 carbonate, and did not lead to a sufficient reduction of
these compounds even when continuing the reaction after

the complete conversion of alkylene carbonate, at least



t hese conpounds even when continuing the reaction

after the conplete conversion of al kylene carbonate,
w@rookaerBl WO 2004/ 101481 PCT/ EP2004/ 050795 - BCT/EBPI)E4/050795

the conditions usually applied to avoid | oss of

al kyl ene carbonate to side reactions. It would

therefore be desirable to have a process for the

preparation of al kylene glycol from al kyl ene 5

car bonate, which avoids renoval of the residua

hal i de- containing catal yst at stages where this can

affect the overall yield of alkylene glycol. It would

i kewi se be desirable to be able to renpve organic

hal ogen- cont ai ni ng conpounds*ﬁrthout t he requirenent

for non-aqueous 10 ent .invention
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Pro

roc:@ remgglng organic halogen—containing compounds
from a liquid stream mainly containing one or more of the
compounds selected from the group consisting of glycol,
water and alcohol, which process comprises contacting at

20 least part of the stream with an ion-exchange material
containing basic anions selected from the group of
hydroxide, carbonate and bicarbonate.

Detailed description of the invention

The subject process pertains to a process wherein a

25 liquid stream mainly comprising glycol, water and/or
alcohol is submitted to a purification treatment to
remove organic halogen-containing compounds. Such streams
can result from a multitude of different industrial
processes.

30 The liquid stream mainly contains one or more of the
compounds selected from the group consisting of glycol,
water and alcohol. In relation to the subject process the

expression “mainly” means that components other than one
p P



30 The liquid stream mainly contains one or nore of

the conpounds selected fromthe group consisting of
w@baosab1481 wat er and al cohol. In relation to theCEHEP}0e£050795

process the expression "mainly" nmeans that conponents

ot her than one WD 2004/101481 PCT/ EP2004/ 050795 5 or

nor e conpounds sel ected fromthe group consisting of

gl ycol, water and al cohol are only present in mnor

amounts, preferably |ess than 10% by wei ght, nore

preferably | ess than 5% by wei ght, and nost preferably

5 less than 2% by wei ght cal cul ated on the total of

the stream A process that particularly results in

l'iquid streams conprising gl'y%:ol s and/or water and
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Although the removal according to the present
invention can be performed at any temperature and
pressure range wherein the ion-exchange material is

20 active, for instance at or around ambient temperature,
the present process preferably is performed at a
temperature in the range of from 20 °C to 120 °C, more
preferably at a range of from 50 °C to 100 °C, yet more
éreferably at a range of from 60 °C to 90 °C, and most

25 preferably at a range of from 75 °C to 95 °C in order to
achieve a sufficiently rapid turnover for use in an
industrial process. Similarly, although the removal may

be performed at different pressures, it preferably is

performed at a range of from 0.1 to 100 * 10° N/m?
30 (0.1~100 bar), more preferably at a range of from 0.5 to

20 * 102 N/m2, and most preferably at a range of from 1

to 10 * 105 n/m2.



be perforned at different pressures, it preferably is
perfornmed at a range of fromO0.1 to 100 * 105 N nR2 30
W@ 00244081 bar), nore preferably at a range of PCDEPDNH050795
to 20 * 105 N n2, and nost preferably at a range of
from1l to 10 * 105 N nR2. WD 2004/101481
PCT/ EP2004/ 050795 6 Accordingly, the present
invention preferably pertains to a process as defined
above, wherein the stream containing one or nore of
gl ycol and water is produced by a process invol ving
the steps of: 5 (a) reacting an al kylene oxide with
carbon dioxide in the presence of a halide-containing
catal yst to obtain a reaction®m xture containing the

corr espondi ng. Al ki ane, CALRADALG..Lh) £antacy i g the

reaction m xture O tal ne % wat er

and/ or al BYH3t"Si 1P Frf’é“bergéféndc‘?él”c?fj o%eljl YeBPE Cat al yst
t 0 obt ai nstrepraericdnira ook (e vt Adlrfaigangl yedef is and
(c) optiopadduyedsseparmbidag iatolveasthepsarebs @ff: t he gl yco
forred in(stepcthy anl@dylenst &Rad dtnOtarblie d?ebc@c\f@ in the
p.r OC_GSS, awl:eksgllceengf %)Xh Q1edeI csont£1%8710t ga(iamstt to o rtlgn(?nn a

di oxi de t& obtain reacti o cont al ni ng

al kyl ene Eéaroﬁb??a’f”é‘.turﬁr 'é@é?%b‘?gyfhet ﬁ‘é"%\frﬂ?ﬂ?‘i‘léﬁé‘lkﬂﬂlﬂe
has from 2atbgn&ecar bon at ons. Preferred al kyl ene

oxi des ar epethytkeniag axé desctpsropy @necxida anskep (a)

but yj ene ,2Q, QQ(t'egeand;olileal%& R ef Jegglc@eafneg seldylene
oxi de and ne oxi de_due to.t parti.cul ar
g

usef ul ness elrbtéerlﬁﬁfF€3§u§ﬁ% (gguTnﬁwéfﬁgﬁé
diol (furfhér referred to as nonoethyl ene glycol) and
1, 2- propare) dpolon{flyrsehrarting eftefqael peg- a5 the glycol
nmonopr opyleeneaglnyeeb) o as wel | as di- and 25

triyethylene Igls\egpl aPARE @k R tobdssPrARYI808 My &0l |
whi ch are fo&n§w1to ale esser, exteggm_longxxgth t he

th™ carbon oxide to © on mixture
containing alkylene carbonate. Preferably, the alkylene
oxide has from 2 to 5 carbon atoms. Preferred alkylene
oxides are ethylene oxide, propylene oxide and butylene
20 oxide, the most preferred being ethylene oxide and
propylene oxide due to the particular usefulness of their
derivatives such as 1,2-ethane diol (further referred to
as monoethylene glycol) and 1,2-propane diol (further
referred to as monopropylene glycol), as well as di~ and
25 tri-ethylene glycol and di- and tri-propylene glycol,
which are formed to a lesser extent along with the
alkanediols.
Suitable catalysts for step (a) are those catalysts
that promote the formation of the alkylene carbonate, and
30 preferably include halide-containing homogeneous
catalysts. Halides and/or halogen compounds according to
the present invention contain one or more of the members

of group VIIB of the periodic system as described on



al kanediols. Suitable catalysts for step (a) are those
catal ysts that pronote the formation of the al kyl ene
w@earobooase, and 30 preferably include PCT/EP2004/050795
hal i de- cont ai ni ng honbgeneous catal ysts. Hali des
and/ or hal ogen conpounds according to the present
i nvention contain one or nore of the nenbers of group
VIIB of the periodic systemas described on WO
2004/ 101481 PCT/ EP2004/ 050795 7 page 1-11 of the CRC
Handbook of Chem stry and Physics, 72nd Editi ons,
1991. The nenbers of this group are F, d, Br, | and
At. In the case of halides, the hal ogen atons of the 5
catalyst are in their anionic form Contrary to this,
in organ Q a are
covalentlbgﬁ &gggpggéggg% %%O%Fgéggbggﬁéffégwsum’
hal i de- coﬁ%”éiil Fliatpreattally strs nereere sfathystaourcere i fing
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cat al yst s caréentphdspleri e T opppeursds®-and phosphoni um
conpounds. Evestenmtchalbiepratanall ystallves cas abysisiss a
phosphoni umt@;ﬁxl@gﬁsmdm@d isfed hical ltyela fasphoni um
hal !L(ge cat alcxlv:.t 1n \lr\{aS l’érﬂéjn LBSEk 9.!2 EXC 9hq;1¥gsnt eqeous
to enploy a ra-a 1 oni ae catal yst,
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i odi de duemtwiyn snchphphrierabiceritejpiandaZQvitow thespeprugf
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especially advantageous to employ a tetra-alkyl-~
phosphonium halide catalyst, more specifically a tributyl
methyl phosphonium iodide due to its high stability and

20 low level of side reactions, as well as good solvency in
the reaction mixtures.

Accordingly, the present invention preferably relates
to a process, wherein the halide~containing catalyst of
step (a) is a phosphonium salt. The present invention

25 also preferably relates to the subject process, wherein a
halide~containing catalyst for step (a) is used which
contains iodide.

The presence of such halide-containing catalysts is
usually associated with the formation of halogen

30 containing compounds along with the alkylene carbonates,
as already discussed above, and catalyst degradation

products. These halogen-containing compounds include



25 also preferably relates to the subject process,
wherein a halide-containing catalyst for step (a) is

wag@d/1oBch contains i odide. The presence of BCI/EP2004/050795

hal i de-containing catalysts is wusually associ ated
with the formati on of hal ogen 30 contai ni ng conpounds
along wth the al kyl ene carbonates, as already

di scussed above, and catal yst degradati on products.
These hal ogen-cont ai ni ng conpounds i ncl ude WO

2004/ 101481 PCT/ EP2004/ 050795 8 i norganic halide
compounds such as salts and residual catalyst as well
as organi c hal ogen containing conpounds. In the

subj ect process, process step €a) is preferably

carried Olﬂ’lofggmﬂrﬁg&cgo ?gunﬁs Qggﬁ)ggggﬂgsand re%%u%![ySt
and step bg is pref carrle out in gresence of

a het er ogéRedYS” Catr'aly hﬁF@?bF%ﬁFV““ fREpounds.
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thats the AOMYENSAUS E AbAlY¥SEreBrabilyefurk Bl SlRES, NOt

have to be ;%ngqu\geﬁetg sr!eoLQ%;ta%stah{ggL 808 cran1y, |

car bonat e. en_of i norganic cont ai hi ng
conpounds, ™ AIRWRE R &P THECH gﬁhfﬁﬁt%bfﬁly%Pm‘can be
renoved f demoveAsPiidcetthy shed d)kﬁ - S hdng ehniafitrngage that
sui t abl e aink omexodangetalpst ef isadp, (@Sddedrnok NBFARG e
desesi bed tefoldS A4 7os622. 21151 HOVVEYIRK At Qr gaNI C

halogen Cont%ﬁghﬁgaggnpo%nﬁﬁhu: %Jgacmmgﬂlng%h%%%MS

coval ently bonded. nee react first

hydr ogen HAFbG8APHE 0P S AHI%TER Y bn S2WRE FR™"EAT°T hen
be renoved BErFoRY exthariFeansTHiish setitedlefeniqnegchinmns
i s theref ofzeemet, an fanionasxchangeeasndescribeed.20 in
US 45547, 620eve®) Gadtinc NlQ@eRskeNial RERGuERMMALRGS

W thin the,neanifg @f Lhg, eSEhLs g&vem 0. Gental n at

| east one hal ogen at om cova ¥ L to a carbon
backbone, BAY arE ‘ifs[ﬁ%ﬂr?%?“d@rl?q\?ﬁ TvEs® oP Wy PRnd" o
oXi de can then be removed by ion exchange. This series of

reactions is therefore not an anion-exchange as described

20 in US 4,547,620. Organic halogen-containing compounds
within the meaning of the present invention contain at
least one halogen atom covalently bonded to a carbon
backbone, and are usually derivatives of alkylene oxide
and the halide-containing catalyst, or degradation

25 products of the halide-containing catalyst. Accordingly,
the organic halogen-containing compounds include
halogenated alcohols such as vicinal 1,2~halohydrins and
halogen-containing open chain and cyclic ethers, and
halogenated alkyl compounds. Although many different

30 organic halogen-containing compounds can be formed in
step (a), predominant are 1,2-halohydrins such as for
instance l-iodo-2-ethanol, 1l-bromo-2-ethanol, 1-chloro-2-

ethanol, 1l-iodo-2-propancl, l-bromo-2~propanol and
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and the halide-containing catal yst, or degradation 25
products of the halide-containing catalyst.

i ncl ude hal ogenated al cohols such as vicina

1, 2- hal ohydrins and hal ogen-contai ni ng open chain and
cyclic ethers, and hal ogenated al kyl conpounds.

Al t hough many different 30 organi c hal ogen-contai ni ng
conmpounds can be fornmed in step (a), predom nant are
1, 2- hal ohydrins such as for instance

1-i odo- 2- et hanol, 1-brono-2-ethanol, 1-chloro-2-

et hanol, 1-iodo-2-propanol, 1-brono-2-propanol and WO
2004/ 101481 PCT/ EP2004/ 050795 99 1-chl or 0- 2- pr opano
O her hal n-co tainin u i ncl ude cyclic

hal ogen- cgﬁghln Qﬁrgﬁﬁégs&ggg%'g§e?°?mmﬁﬁ§?‘ﬁ punds

i odo- met hyPelgfo £t an el wreiree iFetiRg | Lo ExsIchme, for
chl or o- netihstlanch docoteenyl-divdolcat abysb—rdegrlatiakelene 5
product s sHthoastfardioRShad)Cendmedthylst i Rgiderand net hyl

broni de. Lb.4.be sub %Eorpm@m,mewle{od@&m L0 @G POl
such as et hgnol is added in step (b) to fhe'reaction

mxture ObtAITHed in step (a). However, preferably
only water iS"IHe gt duecotdy t”ﬁ@rrﬁ”@ﬁ?éraléf"fqlc?"éhcv of
t he hydr olmyghiagol teaddddoin encer (b he thearsestoeriikiwat i on,
and al so dueitién if ReeSidM| BheREPPueter BT 44 @ wemrawed.
Str ?@ms C%Q&e%l &Jengo Ql[ﬂeeh grhemE é?inc§l Q@ tgxr rolysls

consi st ng _o er an col hol ordi ng to
eac ﬁ Iver ﬁ tra ester o

the 15 pré%e AVentt on teuar i 2eoht aalrld 5% Gt4al

| ess t han t1%s iR} ehuerefict 6‘f-XttuF1%§étaHa€fdogen cont ai ni ng
conmpounds. Prefenalbyaitine gt regamse egnthai srolress t han
1500 ppnw Bfsistighorcorpoynalser ARG @1dhef acalklihgl @Sshe

t har:ﬂS 1000 pQQJQA/t 1§¥<§1Qlonnpsru§ll@r &Jn@iﬁbi )éoila%séf Eél@nthéQqﬁ
ppmw, again nore p e era %%/ e | ess. than 40 9 ppmw,

parti cul arPy"$idre pret’sral °ntalmt”ﬁ an 300“ppnw, and

even nore Pﬁ?@l‘é?ldblt?elséé%amf I’faﬁtai‘SGess than 1500 ppmw of
such compounds, more preferably less than 1000 ppmw, even
more preferably less than 500 ppmw, again more preferably
20 less than 400 ppmw, particularly more preferably less
than 300 ppmw, and even more preferably less than 150
ppmw of halogen-containing compounds.
Depending on the halogen atom as well as on the
structure of the contaminants, each of these compounds
25 has a different reactivity, as described for instance by
H.D. Cowan, C.L. McCabe and J.C. Warner, A Kinetic Study
of the Neutral Hydrolysis of Ethylene Fluoro-, Bromo-,
and Iodohydrin, J.Am.Chem.Soc, 1950, 72, 1134.
The present method is particularly efficient in the
30 removal of 1,2-halohydrines. Accordingly, the subject
process preferably relates to the removal of
1,2-halohydrins from streams comprising one or more of

glycol, water and alcohol.

t he organi c hal ogen-cont ai ni ng POIER204850795



ppnw of hal ogen-cont ai ni ng conpounds. Dependi ng on the
hal ogen atomas well as on the structure of the
we@oenkam4gnnt s, each of these conpounds 25 hasP@I/EP2004/050795
different reactivity, as described for instance by
H. D. Cowan, C.L. McCabe and J.C. Warner, A Kinetic
Study of the Neutral Hydrolysis of Ethylene Fluoro-,
Bronmo-, and | odohydrin, J. Am Chem Soc, 1950, 72,
1194. The present nethod is particularly efficient in
the 30 renoval of 1,2-hal ohydrines. Accordingly, the
subj ect process preferably relates to the renoval of
1, 2- hal ohydrins fromstreans conprising one or nore of
gl ycol, water and al cohol. WO ¥004/101481
PCT/ EP2004/ O%Qggéganlc %Qlldgl]greo[ugcﬁgiﬁr%bb c&nqgéln? ts due

undesi rabl e contam nants ot ent

envi r onmerfai* e riosRE 1 h &Y PR A T &Y SaF €8 Preand o F8r m
al kyl ene &#rdés Gpbalkpssuiacst erohenronre taciedr or

condi t i onsicidikkecoprias ensc echefprudtined of Ivhidreid teAVI r onnment
is abso undesionabtes fHusthesmie.. the organic

hal ogen- cont gi ping, conpounds . are oft %Qﬁﬁ# ggmgouédg

separatefrom e al kyl ene ~ carbonates, a

oxi des and 8VERTt AETATRY I8 EPHRYESFY Ty PHvErcal
separ at i orferErhtds Htichnasxidestend leatt ofe 2HY1I6 tleylis
may have uerphyel@seeboiationgnep@idatssiciand dlapQUdtion, as

presgsur eS,th@_\;ﬂql/aprha&EHyexfyO&Gk@%&qugOQ&ﬁtmax& WESs: Due to
t he above- rfd[gscrl bed |sadv§or;naagg%t associ at ed with the

tres, or ma 1c LK ures
presence ese CO d- stream of

step (a), thélf tr"e?ﬁ?v%"v‘? §esi‘ffjdclfffifla%d§’??t§6?s asspgianft er
t he puri fivgakitbh rreatnehtthese coreivngs o thherodyresent
I nventi on prefesabtey &b, mpsir 3dhoppnme 6fgnoy gasireole.

hal ggen- cont aisRiNgGrL M@i@a{;ﬁnsﬁ@éﬂmgm{ gé@mng rkot »Lh@

treated stream, ettléfor§ef9ra%§ Qmo¥t @B sLel gJ%F '
even nore pre era%? F ﬁ@ rtICU ¥
nore pr ef é?ﬁey—contalnlng compounds should remain in the treated

stream, yet more preferably at most 15 ppmw, even more
preferably at most 10 ppmw, particularly more preferably

20 at most 5 ppmw, even more preferably at most 3 ppmw,
again more preferably at most 1 ppmw, and most preferably
at most 0.5 ppmw of organic halogen-containing compounds
remain in the stream.

Accordingly, the subject process removes at least

25 70 wt% of the organic halogen-containing compounds from
the treated stream, more preferably at least 85 wt%,
particularly preferably at least 90 wt%, again more
preferably at least 95 wt%, yet more preferably at least
99 wt%, more preferably at least 99.5 wt%, and most

30 preferably at least 99.99 wt% of the organic halogen-

containing compounds.



20 at nost 5 ppnw, even nore preferably at nost 3

ppmwv, again nore preferably at nost 1 ppmw, and nost
woe@iaoaBl y at nost 0.5 ppnmw of organic PCT/EP2004/050795

hal ogen-cont ai ni ng conpounds remain in the stream

Accordingly, the subject process renoves at |east 25

70 wt % of the organi c hal ogen-contai ni ng conpounds

from the treated stream nore preferably at | east 85

wt% particularly preferably at |least 90 wt % again

nore preferably at |east 95 wt% yet nore preferably

at least 99 wt% nore preferably at |east 99.5 w o,

and nost 30 preferably at |east 99.99 wt % of the

organi ¢ hal ogen- cont ai ni ng cobpounds. WO 2004/ 101481

PCT/ EP2004/ OQOZu%g’ablé m%.';.]“ar %"]t IOE%:Q[L elorr‘roelxgl{anreagugé)ergil the

i on exchange material . to hal ogen-contarning conpounds

in the suﬁjgerift“gﬁi]'cf@%?ém“@a‘f?mboém?sr}“f I8 PENGE §F°Frdm 1

nmol % t o 108" el % thenraggept (hjn ltieed &b kWP eéd-car bonat es

are subm ttedntsep Gbjg tHeaI@SNEIdatbdRatdsOdrel @BGIHEOMN to

}M t hsk,) L owelrat @agm@éﬁf@aa@l{jogrrea&slaonmfrphmg,sal}%ﬁoms wah Rk

0 obtain e .corres | ,2-al kanediols

(mono gl <8 SR SPRENHEDS: of égtag%ﬁ‘tﬂ.e PG as

hydr ol ysi s ®iet FFPRECET ‘B‘U@‘iléc‘tlﬁg' FgRT2Pef f FeiPeffeyt of

t hi s reactrepfrrmegngs Hyfgolwsis ethsvatpk alud Ooprheduet

m xt ure ohifraicnedy St frrankahbai BeddientStep s{ple ar e

essepti al |y fke6:xdubOTLal:kyd ene oxides. This allows

perform ng subsequent . sfep (&) i thout |ass of .
reactive products due Lo &1 de- feactions described
above. The™st PEINE e Y Nt if riof " EPSEEP T ParH .t ep

(c) howevertemdy gtibpht ¢orst e neagkivegprodyrds tdupftot Hide
hal i de- condeattibdiigddsat dky SbotsS elle | A r&in@ PEméA)ing from
Prefigrabl yo. L he) Sk gadp it bR £4,000:81 €Pnebb) b 5 o2l SO
substant i alLy [ree Lromaliylene carbonate due.tq.,.
potential Side reactions and to formation of
addi ti or1a|Preferably, the stream obtained from step (b) is also
substantially free from alkylene carbonate due to
potential side reactions and to formation of additional
20 organic halogen-containing compounds. Preferably, the
stream obtained from step (b) contains less than 0.2% by
weight of alkylene carbonate. More preferably the stream
contains less than 0.15%, and most preferably the stream
obtained from step (b) less than 0.1%, by weight of
25 alkylene carbonate.

In optional step (c), at least part of the glycols is
removed from the reaction mixture of step (b). This can
be performed by separating the reaction mixture obtained
in step (b) into a liquid stream and any gaseous stream

30 containing carbon dioxide, and by further separating a
stream containing glycol from the remaining stream.

Depending on the way step {(c) is conducted, on the

nature of the organic halogen-containing compounds and on



20 organi c hal ogen-contai ni ng conpounds. Preferably,
the stream obtained fromstep (b) contains | ess than
w2181 wei ght of al kyl ene carbonate. More pPEr/BP2i04/§50795
the stream contains |less than 0.15% and nost
preferably the stream obtained fromstep (b) |ess
than 0.1% by wei ght of 25 al kyl ene carbonate. In
optional step (c), at least part of the glycols is
renoved fromthe reaction mxture of step (b). This
can be perforned by separating the reaction m xture
obtained in step (b) into a liquid stream and any
gaseous stream 30 contai ning carbon di oxi de, and by
further separating a stream‘cb?ntai ning glycol from

the remi RLAGaSLELa0.-. D8PSR 00 A0.LAE NBY.SLER (©)

is conducted, on the nature o or gani c

hal ogen- c8ATHF ?1|°ﬁ‘§al8%chb’bﬁﬁ‘?fs (bdn%lf B}F‘f" %e?ﬁoﬁﬁ P25
PCT/ EP200419530%95c halogon-ceiaingay cptreussiepeavaltd éenndfint he
conponent $n@for meac o GhesdTh Xebiise Mbi@EsRd infer8t@Pni{d)

of the st rte@rmvajnsad@ema@rlr{e&n bl (11 40I8NESLy and all of

halogen CQQ&%'Q& ngfﬁgg%'tr u?gaggyglmln one or
nore of these strea e present invention has 5 the

advant age PHHE 9 can be applied to any and all of

t hese streang? el (does shetanr e@gtAipEInen- eghepyshalide-
condi ti ongondainisepr{lgrt can St repdratantaici gy bhe
reshglual haljcdes tsgvaéf'u 0i.nghok at @Atx stce@egemaaﬁp@eat ed

V\hl Ch rray Clgl'l 1‘9 wra C Odr t e S
stream nmay al’s0 . cont d(? \%gyceirs SH or %a refycg B

However , tpﬁ%fel’f%tt?‘fids “‘%t f‘%’ﬁiﬁte‘brt%ft@? afB]PV SRS, since
submi tt ed thes whedsiebf ectlopr of egsalyst aek detenf Shawul d
| ead to | @espost ogatealypstg.and defeat the purpose of

recyeling. 15’rgfe§£kﬁ§ab,lnysteﬂ> NeSlyeRo{ Gl Ghy¥GoLy i If§om the

separat ed LLom e o8 seond. r eact LD Xt e, ThI &peo
separation nay performed I n_any krown the

art. A pr e'x.[newewﬁlyslgxﬁ&rr éf‘ |t8'ﬁ art. A preferred Separatlon

comprises distillation of the reaction mixture obtained
in step (b), more preferably vacuum distillation,

20 optionally followed by further distillation of one or
more of the distillate or bottom streams. One or more of
the fractions then separated will have a higher content
of alkylene glycol, whereas others will have a high
content of water. Although a relatively pure stream

25 containing glycol and/or water can be obtained by such
distillation treatment, the halogen-containing compounds
present cannot be separated off without having to apply
complex distillation techniques that have a very low
efficiency. Therefore, such distillation is considered as

30 not sufficiently efficient for the removal of organic
halogen-containing compounds.

The streams containing glycol and/or water obtained

in step (c) and preferably essentially free from catalyst



conprises distillation of the reaction mxture
obtained in step (b), nore preferably vacuum
waoleailtbi4at i on, 20 optionally foll owed by furthRCT/EP2004/050795
distillation of one or nore of the distillate or
bottom streans. One or nore of the fractions then
separated wi Il have a higher content of alkylene
gl ycol, whereas others will have a high content of
water. Although a relatively pure stream 25 contai ni ng
gl ycol and/or water can be obtained by such
distillation treatnent, the hal ogen-containi ng
conmpounds present cannot be separated off w thout
having to apply conplex distilq ati on techni ques t hat
have a ver i.ci en fore,
distillati %}ﬁ b?;grgggﬁgl ecroélg “ ng notlon ef“f ?e m?tlerlal
ef fi ci ent FIVtHRE *ihé’irﬁ\s/dﬂ""‘ﬁlf ADPYIAT &o the sxi11ed pelson,
hal ogen- cenat@F ninpEpned ipubds . foThienstxrieans peorrtsEsnimg
gl ycol anab/lnrranwat Bicyabbaiined Indistsiapcies)stand

pr ef er abl entia fromcatalys

D0047 101485 /I%%’ZE%%/ oBbTEgtr w1 1% Equbr%“ﬁ&ht in
cont act WHPPEEHE T8N ee??:tﬁﬁﬁ’gée tcé?*iléF"us Reeiynay
that is krfeefrrasyuget ubnqvel tihesoskict4deth perosbimuousas f or
i nst ance desats bgthakamgiantaxchanger praeessSesptiding

U | mann’s K Qlaca%di@t&f oJe@dy%L& Lala chemstiy, 5 5Sth
Edi tib on, 19 9, Vol une 422 to 440 Suq]h

chahge materigl contal anl S sel cted
processes ay De Dat Ch- W CoRtT AUOUS protedses.

Pr ef er abl ygro'ch%f R TiRiac L |C§rb€6?¥6uﬂde]ﬂlcf”i?°&at€orﬂ1%uous
process hyopdgstuigpratessenstvepiet adybntgostthagahre ion
conpri Si NExcigny€ obSrandiar bavat@heaver bR ibedxofng with

sui tabl e i,QB:-L0:, ex&m&g@ omlegab@$atg%§@snwr@g &/Bi ons

sel %gt ed fcroggé% hch% se 1 O ausiyed ):gy)élargleoh exHa\%gQa%ﬁ and

bi car bonate conti nuous esses

advant age *taﬁ%ﬁe“taﬁéo’isor?uc%iﬁﬁéﬁrﬁél??ﬁtr@PfeéF“tc griehg known
regener at egchnpleoaon @R charkgeconitchehprrox yphitaptr bonat e
or bi car bonat®ianionsnwkeandcheatedinl € eptantingfrathtese i s

exhaust ed Mor@néﬁgcﬁﬁcﬂa‘mgﬁe Wl:ctula of hydroxide, carbonate
2Q and bicarbonate are inorganic or organic materials having
ion-exchange properties as for instance described in

Kirk-Othmer, Encyclopedia of Chemical Technology,
4th edition, 1995, Volume 14, page 737.

A preferred embodiment of the present invention
25 resides in the use of inorganic ion-exchange materials
including hydrotalcite and hydrotalcite-like compounds
containing anions selected from the group of hydroxide,
carbonate and bicarbonate.
Hence, the present invention preferably relates to a
30 process for the removal of halogen-containing compounds,
wherein the ion-exchange material is a hydrotalcite-like
compound. Hydrotalcite and hydrotalcite-like compounds

are described for instance in the article of



hal ogen ani ons. Such regenerations represent a

wel | - known technol ogy, and may be conducted by any
wa@iosabl4e1 way. Suitabl e i on-exchange mat eri al SPCT/EP2004/050795

cont ai ni ng basic anions selected fromthe group of

hydr oxi de, carbonate 20 and bi carbonate are inorganic

or organic materials having ion-exchange properties

as for instance described in Kirk-OQ hmer,

Encycl opedi a of Chem cal Technol ogy, 4th edition,

1995, Vol une 14, page 737. A preferred enbodi nent of

the present invention 25 resides in the use of

i norgani c i on-exchange materials including

hydrotal cite and hydrot al ci t €-14 ke conmpounds

contai ni ng, aphofs geleched hLamdne.aroup QIgsg{ 73-%0

hydr oxi de,  carbonate and 5i car bonat

present i mer P?Sﬁmﬁ}efgﬁgﬁf?b?eFaFE§ltd“&“C§@°ﬁP66@§s
for the rélerrParousfaRediateA? dotBAIXAPTI§7 cOMPounds,
wher ei n t hgdicdarexchirgenianes iaad chpoded of layered

hydr ot al Cido@silel IK@roxeQ¥PMUACLe HLEL QL adocltie: and

hydrotal cite-li ke conpounds are described for
instance in the article of WD 2004/ 101481

PCT/ EP2004/ 050795 ¥% (34) 2 Gehdp&F™ et/mbl] ] 1iHeC Appl i ed
Catal ysis, 54, (1989) 79-90 and the article of

VWt anabe, Y. M croporous and -~ Mesoporous

Material s ?Zth(ligfﬁgﬂulﬁ’gﬁ 407 2 Eieh HyHiot Bl citer ke
conpoundscaneannpﬁS@ﬂ*oﬁa?hyeﬁédMﬁﬁddeFeChvdamuldes

with the g@qmer Qxlxd {41}[‘ m'”s@lecte[d[ %@»kaa w:tp (chQ:L%Q%'Ele] +( Am
1/n) ]nHZO_Ln t fo I a + 1S a netal selected

fromfthe dFoupFecoﬁ@?é??ﬁgpﬁfe%ﬁﬁﬂd“%%%$heZh%% Vh2+,
Ni 2+, CO2+stamdtcyCoiit]ovasitie MB4ci8nsS ehdciedgZr g wB+group
conS|st|n 0f 10 Al3+, Fe3+, and Cr3+. Preferably due

to the high stability and | ow side reactions, M+ is
My2+ and MB+ s the P9YE TPl e dB Ry BT HIMITE % 1S a

pOSI tive mibeed dnegh the range of from 0.1 to 5, more preferably
15 in the range of from 1 to 4, and most preferably in the

range of from 2.5 to 3.5.

At~ represents in this formula an anion having a
valence of m. Preferably AM™ is selected from the group
consisting of hydroxyl, bicarbonate and carbonate, and

20 mixtures thereof.

In the above formula, n is a positive number in the
range of from 0 to 2.0, preferably of from 0.01 to 1.0.

The structure of hydrotalcite can be visualized as

positively charged octahedral metal hydroxide layers of

25 [M2+X(OH)2(X+1)], in which some of the M2t-sites are

occupied by a trivalent metal atom M3t. These positively
charged layers are separated by charge compensating,
mostly hydrated, anions. Therefore, usually also water
molecules are present in the hydrotalcite-like

30 structures. Thermal treatment of the hydrotalcite-like



selected fromthe range of from0.1 to 5, nore
preferably 15 in the range of from1l to 4, and nost
woe@iaoaBly in the range of from2.5 to 3.5. APET/EP2004/050795
represents in this formula an anion having a val ence
of in. Preferably Am is selected fromthe group
consi sting of hydroxyl, bicarbonate and carbonate, and
20 m xtures thereof. In the above fornula, nis a
positive nunber in the range of fromO to 2.0,
preferably of from0.01 to 1.0. The structure of
hydrotal cite can be visualized as positively charged
oct ahedral netal hydroxide |ayers of 25
[NQ+x(CH)2(x+I)] in which son® of the M+-sites are

OCCUpI ed Qg p% aL eagtfogegng’lanéé %glclvﬁatl r-lrtgsg al
positively s are separated b Char
conpensat Fﬁifntlﬁg%f”’FVrhva? éﬁ’%r(‘ftajﬁh’feoﬁjé‘e “laﬁé’fléf‘ d‘\aé
usual | y ahseveaterd thel wdededscaprdtpresiontexrirnphe

hydr ot al cinbieeridike 30 structures. Thermal treatnent of
the fiydrot al ghtgaliiykeW0; 20104481 - PG/ BR2A04/ 050795
| 15 comounds slGh. g, ke st ance.cal chnation.fp
obtain esSentially vater-free RydrotalcltecliKe

mat eri al r?ﬁﬁPe“T'f‘é’\‘?\E\?éJrClF‘“esaﬂndt Bydéoﬁaéﬂi}fi%’d aﬁ%ﬁ%‘&”@y as

i on- exchargerrismtlerpdlpl 5 Naviaratatyo o€ Gt r ipgpther with
hydr ot al cittgseki deemc enporundgiroianed tdea kg abiicduRys may

hodgki nsomlb&eefer %@L& 5& Srepihtdd ﬁﬁmcgfpreaﬁgtat%r pentdsne,

calcites an gxota C|tes an Jcse My
XC a%)? so u?lon d/or a o)
and Al |narmarrt| races

of Mh and Sgh2Piy ar'dral ertietd Fkgé”clﬁ 66??6‘3 may 10
however al so Tbe yse eparvébtbicitolpreecimppingt iagniomet hods,
ani on exchaagfgd RaRGiLOoNS SRl advhidiage oaNGK Ofos@anyarat her

sui tabl e rgggmgcéggqmyhpotalélsylhﬁedcm;e@fa@ and NG Use, of

hydrotal cite-Ilike co oq %xg ange, ter: al
has t he addvglhtkléo él por g%) 1on me ods ae To QL te-Tiké

compounds further have the advantage of a high
temperature resistance.
However, a disadvantage of hydrotalcite-like

20 compounds is that they can form bidentate coordination
complexes with glycols. Hence, metal ions of the
hydrotalcite~like compounds may be dissolved from the
hydrotalcite-like compounds, thereby deactivating the
catalyst and contaminating the glycol stream.

25 In a different preferred embodiment of the present
invention, another class of suitable ion-exchange
materials is used, which do not have this disadvantage.
These ion-exchange materials are organic anion exchange
compounds, preferably anion exchange resins. Such resins

30 generally are basic anion exchange resins having a gel
structure or other structures. A further advantage of

organic anion exchange resins is that they can be



15 easy access to hydrotalcite-li ke conpounds due to
their well-known preparation nethods. The
whyanooaBrite-1i ke conmpounds further have thePCT/EP2004/050795
advant age of a high tenperature resistance. However,
a di sadvantage of hydrotalcite-Iike 20 conpounds is
that they can form bidentate coordi nati on conpl exes
with glycols. Hence, netal ions of the
hydrotal cite-1i ke conpounds may be di ssol ved fromthe
hydrotal cite-1i ke conpounds, thereby deactivating the
catal yst and contam nating the glycol stream 25 In a
di fferent preferred enbodi nent of the present
i nvention, another class of SUV%abIe ion-exchange

material s taf’log&legér \’1‘4’& gllx?i %% :Lcatlon, for instance

dlsadvantage ese | on-exc terrals are

organi ¢ an? otiiek&hafyé ge&o‘}fp%atfﬁb%es preferably anion
exchange resi'hg.resue ey sihgseBon gehwesd byedaged frasi c
ani on exchapgees esiingl bavekmgasl gellicShdnbtddr eraferaiher

strugturegye éni&téﬂﬁaﬁng@%@ﬁg%%ta‘lﬁmg% 9@{11119 4&hi on
exchange reS| 1481

PCT] EP20047 GE0 7857 p"byf%yre?e PrEre ‘H’ £5° Y“‘Srs i d"%é yeci fic
appl i cat i d"ﬁd BT RErERTe S By E St Ei 1 Hé‘-’rh B Q%‘]lc%]r
parti cl es.anFlpdyyiesl aebhdlyy [Fe trased phighorypisiagee
produced fdgemst Sisydten@hodts \en Yy @ N z@A o8N deel ki C
nmonegrers. Rrgferred S are ani on-exchange resins

containing a mtrix of oEr1°§sSLet”‘é§nduP°!L%%£c}/ ES-‘J“% base
on copol yners of et ? b Steh
resi ns have" £*Rtaghe Fr%ilﬁa‘ﬁl ‘&Qé’ltr"lé‘ﬁjdbbﬁﬁ}"s |fli%ﬂtl§’laék?rf‘ipt y
as wel | astaadheghorwsistiancarixagaiasic vsaprkeasdrocks
and oxygemnsesafddngeadpstcyel 1ingr cHbgpaherkirahge The
exchange qiegs@n;@lybalaw@e@nmweTtéqucgrcanglyt 85l dd aron

exchange resin is Cc%ans 1o q btéyt hedfdupctcl onal, ng“rg
attached to the i&s niC ani on exchang

as functlonal groups or functlonal exchange sites
providing the positive fixed charge, as for instance
described in Kirk-Othmer, Encyclopedia of Chemical

20 Technology, 4th edition, 1995, Volume 14, pages 740-741.
These functional exchange sites may be guaternary
ammonium groups in the case of strong base resins, or
secondary or tertiary amines in the case of weak base
resins. Resins containing secondary amines however

25 exhibited an insufficient reactivity in the subject
process. Therefore, the present invention preferably
relates to a process for the removal of halogen
containing compounds, wherein the ion-exchange material
is an organic ion exchange resin bearing quaternary amino

30 groups.

The present process is of particular usefulness for

the purification of streams comprising mono-ethylene

glycol and mono-propylene glycol for the following



resins have a positive fixed charge and exchange the

15 negatively charged ions. They accordingly contain
wowe@k/1o481 st rong base cations coval ently bondePlCT/8P10b€050795

resin matrix as functional groups or functiona

exchange sites providing the positive fixed charge,

as for instance described in Kirk-O hner,

Encycl opedi a of Chem cal 20 Technol ogy, 4th edition,

1995, Vol une 14, pages 740-741. These functiona

exchange sites may be quaternary ammoni um groups in

the case of strong base resins, or secondary or

tertiary amnes in the case of weak base resins.

Resi ns containing secondary am’nes however 25
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comprising di- and tri-ethylene glycol, and from streams
comprising di- and tri-propylene glycol. These compounds

20 are formed along with the corresponding alkanediols.
Their use as solvents, as plasticizers and moistening
agents and as building blocks for the synthesis of
polyester resins, as well as carriers for fragrances also
requires the absence of halogen-containing organic

25 compounds.

Furthermore, the present inventilon also preferably
relates to the removal of halogen-containing compounds
from a stream comprising water or a mixture of glycol and
water, as wastewater streams originating from industrial

30 processes for the production of glycols usually are
submitted to bilotreatment. The presence of halogen-

containing compounds in wastewater can however negatively



food. In itself it has biological acceptance. Such

uses however require the absence of all potentially
wW@oH00RI8sDr  danger ous contam nants, in parti CBCHEP2004/050795

hal ogen-contai ning 15 organi ¢ conpounds. The present

process also relates to the renoval of organic

hal ogen- cont ai ni ng conpounds from streans conpri sing

di- and tri-ethylene glycol, and from streans

conprising di- and tri-propylene glycol. These

conpounds 20 are forned along with the correspondi ng

al kanediols. Their use as solvents, as plasticizers
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further elucidated by reference to the following

examples.

20 Examples

Example 1
2.1 ml (3.0 mmol) of AMBERJET 4200 (a crosslinked

polystyrene-divinyl benzene copolymer gel-type anion
exchange resin bearing trimethyl ammonium groups) in its

25 carbonate form was filtered and washed twice with water
(AMBERJET is a trademark). Then the excess of water was
filtered off. The resin was then transferred to a 100 ml
pressure flask equipped with a rubber septum. Then 50 ml
of demineralised water containing 5 mg of l-iodo-2-

30 ethanol (100 ppmw or 29 mmeol) were added at room
temperature to the resin in the flask. The temperature
was then raised to 80 °C under continuous rotation and

the mixture maintained for 5 hours at this temperature.



an inert gas. The reduced pressure for stripping
preferably is of fromO0.01 to less than 1 * 105 Nn2,
worsog/108peci fically of from0.1 to 0.9 * 105 NPGREPZh€050795
inert gas for stripping can be any gas known to be
suitable to 15 soneone skilled in the art. Preferably,
the inert gas is nitrogen. The process according to
the present invention is further elucidated by
reference to the follow ng exanples. 20 Exanpl es
Exanple 1 2.1 m (3.0 mmol) of AMBERIET 4200 (a
crosslinked polystyrene-divinyl benzene copol yner
gel -type anion exchange resin bearing trinethyl
anmmoni um groups) inits 25 carBonate formwas filtered
?Pgdgﬁgrﬁg t %%gge%%E%&'u%ANQFR%EElrm§nT?gam%mt
of f. The rési hOO\R/azs tRaN FRaAtTaried PY @28 cregeararhy
pressure kragk edgisiippeeeniioch &CraFbberndseqst tavnd Faere 50
m  of demenerakpsed water containing 5 ng of 1-iodo-2
30 ef hanolg, (190 ,ppnw or 29 Mol ) were added at room
terrperatur’e_"&;_‘\‘pe resin | éhﬁ Vask .Jhe tenperature
was then rai $58°t% '86° BRI 3R PniTuL P oAt i BR Snd
t he m xt urselyréemheataed s 6?0 BPHoRT §RfoPhprgpancl. After
t enper at urtge tVRtROQ4/thO 1481 RCINMEPRO04/O50F8Hanol 1D
After thisnpebi@doDhad EdlRa dohe bobali ppAi Ni ng anount

of 15iodo-2;ethanol was determ ned by gas
chro?rat ogr‘aaplﬁL mc em ssion deEect [(;'CECEAEDQ

and was found% %f TSR SR T p M 5° alm Bxanpl e
1 was repéat®; Z‘HHWéK‘Fér ”éﬁrﬂpﬁ‘s’/l H?fe "ﬁjda‘hﬁ%c?u%"a 9sol ution
cont ai ni ngo1B0mpPpP hwicf ndturode-R<propansielciAéd er the
treat ment ,nyhhRaitakoagmiing Mafrolai 06la- 2¢ps opanelt: b.

15 After 5 hours stirring at 80 °C, the solution contained
less than 1 ppmw of l-iodo-2-propanocl.
Example 4
Example 3 was repeated, however using 0.25 g
(0.35 mmol) of AMBERJET 4200 in its hydroxyl form. After
20 5 hours stirring at 80 °C, the mono-propylene glycol
contained less than 1 ppmw of l-iodo-2-~propanol.

Comparative Example 1

50 ml of the aqueous solution of l-iodo-2~ethanol
employed in Example 1 were heated under stirring for
25 5 hours at 80 °C, however in absence of an ion-~exchange
resin. After this period of time, the solution still
contained 87 ppmw of l-iodo-2-ethanol.

Comparative Example 2

Example 3 was repeated, however using 0.75 g
30 {0.33 mmol) of TENTAGEL -NHp (a gel-type ion exchange
resins consisting of a divinyl benzene crosslinked
polystyrene matrix on which an amino-functional

polyethylene glycol is grafted), and 50 ml of mono-



the solution was found to be below 1 ppmw. 10 Exanple
3 50 M of nono-propyl ene glycol containing 5.5 ng of

wda200edaert propanol (112 ppmy) were added to 0. PSI/GP2004/050795

(0.35 mvol ) of a naturally occurring uncal ci ned
hydrotal cite containing Mg to Al in a ratio of about
3:1. 15 After 5 hours stirring at 80 C, the solution
contained |l ess than 1 ppnmw of 1-iodo-2-propanol.

Exanpl e 4 Exanple 3 was repeated, however using 0.25 g
(0.35 Mol ) of AMBERIJET 4200 in its hydroxyl form
After 20 5 hours stirring at 80 C, the nono-propyl ene
gl ycol contained | ess than 1 ppnw of

1-i odo- 2- propanol . Conparativé@ Exanple 1 50 nl of the
aqueous sol ut Lt han enmpl oyed
Exanpl e 1° J\C/vé’P(ieenﬁegaf’(:g’f Congamlr?tl re ﬂllz o %%/ ogcﬂrzs at
TR AR LN AR M
Aft er thi st gériCedhefmondwreryidne ottt fonaged [skill

cont ai ned 78 épppBRV16fcad-d-ed@ana- et hanol . Conparati ve
Exanpl e ZCB@;_@L% %ﬁ%{?& grepeat ed, however using 0.75 g
30 (0.33 ol ype. i on
exchange resi n§ consi rtef’eatec{c}'}_@cg’g |L€‘lsn ?Ob%n?ene
crossl i nkégr3 ‘H??Ili/s?lfyar éFPé’lh“’éF? |mig“6ﬁl%‘?xdﬁe &fving a ratio
am no- f unef iMonad Al pdliyet hyldeseigrdyimoli. iSshegeafet ed) ,inand
50 m of m@em%@%/51@14819@m195&0%QBQJYQB mono-20

propyl ene e J.al i 0g; ergn( 12 BR Qf;og0-2-
oo P g%p\r%%&lgl 2 ‘% g%Ll pgmfAtderZS
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Conpar at i wekExampimoBtExanfiee 53hayas stepeéed et,80heweer

usi ng 0. 2%o0fb-propylene glycol contained still 31 ppmw of l-iodo-
15 2-ethanol.

It is clear from the above examples that organic
halogen-containing compounds, in particular
1,2-halohydrins can be successfully removed by contacting
streams comprising glycol and/or water with ion-~exchange

20 materials comprising basic anions selected from hydroxyl,

carbonate and bicarbonate.



(0.3 nmmol) of a stabilized magnesi um oxi de having a
ratio of My to Al of 10:1 as described by H Schaper
w@rooali0148n  Applied Catalysis, 54, (1989) 79-9PCT/BPIOEW50795
m of nmono 10 propyl ene glycol containing 5 ng (112
ppmv) of 1-iodo-2- ethanol. Such 'stabilized nmagnesi um
oxi de can be enployed in step (b) as described above
for the hydrolysis of alkylene carbonates. After 5
hours stirring at 80 C, the nono-propylene glyco
contained still 31 ppnw of 1-iodo- 15 2-ethanol. It is
clear fromthe above exanples that organic
hal ogen- cont ai ni ng conmpounds, in particul ar
1, 2- hal ohydrins can be successfiutly renoved by
contacting streams conprising glycol and/or water
W th ion-exchange 20 naterl S £Qnprising basic anions
sel ected from hydroxyl, and bi carbonate. WO
2004/ 101481 PCT/EP2004/050795 - 21 CLAI MS1 A
process oft-r @ntrererg Cr FARTIEY IPAPIGE MaEwRr P RiaARrg
conpounds chiirondda frhoful Uicsid eamrmakbitly contiaingi g @ne
or nore Qb:d be tﬁ@@pﬁ%ﬁl@% s%@é&@& @forf Emms eggglapmg

consi st n% qf coq Qef arygaglcoh h‘.r;Lll C ro%eés om 1ses
process conprlses § contactin reamw an

i on-Bxcharfge3fErerital st E8ntaf rg?f‘rfg’nbeé%?aélg%ﬁ‘fi%ﬁﬁéal
sel ect ed ferormieing Ryprupriofs sthpdeoixfrde, thearbomat e and
bi car bonath@dro2ideA PrOGessadCceohthongtet 0 cl ai m 1,

wherein the nepRvals adcS:Ref korned at wa-tenper aluea in
the range 1gfper OQ:ITL(?% g te:,n? rtclgur% ) Wﬁ‘é §ang@ogriggr§%§

according to c §|n1 or claim rein the Stream
i s pfoducéd ¥y & process involving the steps of: (a)
reacting an & kypcetteacsrides W thaimat borcidioRi de=teqn t he
15 presencsde Giranhal pdeneontyad prsagscaballyist the abpai n

a . of:
(a) reacting an alkylene oxide with carbon dioxide in the
15 presence of a halide-containing catalyst to obtain a
reaction mixture containing the corresponding alkylene
carbonate,
(b) contacting the reaction mixture obtained in step (a)
with water and/or alcohol in the presence of a suitable
20 catalyst to obtain a reaction mixture containing glycol,
and
(c) optionally separating at least part of the glycol
formed in step (b).
4. A process according to any one of the preceding
25 claims, wherein the halogen-containing compounds are at
least in part 1,2-halohydrin compounds.
5. A process according to any one of the preceding
claims, wherein the halide-containing catalyst of

step (a) is a phosphonium salt.



reaction m xture containing the correspondi ng al kyl ene

carbonate, (b) contacting the reaction m xture
wo@bdoaitmadl i n step (a) wth water and/ or al cohptT/EP20041@50795

presence of a suitable 20 catalyst to obtain a

reaction m xture containing glycol, and (c)

optionally separating at |east part of the glycol

formed in step (b). 4. A process according to any one

of the preceding 25 clains, wherein the

hal ogen- cont ai ni ng conpounds are at |east in part

1, 2- hal ohydrin conmpounds. 5. A process according to

any one of the preceding clainms, wherein the

hal i de- cont ai ni ng catal yst of %2step (a) is a

phosphoni um salt. W) 2004/ 101481 PCT/ EP2004/ 050795 -

22 6. A progesscedsGQtdtuig tDamNynObe tB pdteapizecedi ng

clai ms, whereln,fhe hald da;contalni;ng cahalyst of

step (a) cont ai ns | odi de.d. 7. A process according to

any one of “¥he&’ prBEEdFnd™ % cl ai ns, wherein the

i on- exchanfge? PEPEEE #1178 thytit BtaPtitte PFdReing

conpound. c&ind prageds sheatwordhagetmtaniyl aae of the

pr ecedi Ngny&bed18Bse-Wrergbubdle i on- exchange materi al

I's an organi ¢ . ani.on exchanae [ esid beal ing. Lertiary

or quaternary amno, 10 _rqu}ps. 9. A process according
to any on&'Bfet Hléerﬁf’é@éed?%e c&‘f"ﬁien%a,te%ﬁ%ﬁéiaﬁ‘ At East
part of tRelostsekarse FAtiRi PR ingotrEprdp P et griorning Q.
A processgasgording to any one of the preceding 15
cl ai ms, wher @igroadss| Lastaipaed a0 ohd6r Thé @areait ai ns
nmonoet hyl %Dae.ung,l YJE&_Jein at least part of the stream contains
monopropylene glycol.
10. A process according to any one of the preceding
15 claims, wherein at least part of the stream contains

monoethylene glycol.



