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The invention consequently relates to a crude glycerol-based product

comprising glycerol alkyl ethers in an amount of 0.001 to 100 g/kg of crude
25  product.

The crude glycerol-based product generally contains at least 200 g of
glycerol per kg of crude product, preferably at least 500 g of glycerol per kg of
crude product, more preferably at least 750 g/kg, still more preferably at least
900 g/kg, yet more preferably at least 950 g/kg and most preferably at least

30 990 g/kg.
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When the glycerol alkyl ethers are di- and triethers, the alkyl groups can be
identical or different. These groups are preferably identical.
The preferred monoethers are 3-alkoxy-1,2-propanediol and 2-alkoxy-
35 1,3-propanediol. The content of 3-alkoxy-1,2-propanediol in the mixture of
3-alkoxy-1,2-propanediol and of 2-alkoxy-1,3-propanediol is generally at least
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The crude glycerol-based product can present one or more of the following
features :
the glycerol alkyl ethers are methyl ethers

35 =« it comprises methanol in an amount of 0.1 to 20 g/kg of crude product
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25  inan amount of 0.1 to 20 g/kg of crude product and the methanol, the propanol

the butanol, the pentanol, the hexanol, the heptanol, the octanol, the ethylene
glycol and the propylene glycol can be present in a total amount of 0.01 to 2 g/kg
of crude product.

When the glycerol alkyl ethers are propyl ethers, the propanol can be

30  present in an amount of 0.1 to 20 g/kg of crude product and the methanol, the

ethanol, the butanol, the pentanol, the hexanol, the heptanol, the octanol, the
ethylene glycol and the propylene glycol can be present in a total amount of 0.01
to 2 g/kg of crude product.

The propanol can be chosen from n-propanol, isopropanol and mixtures

35  thereof and is preferably isopropanol.
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30 Without wishing to be committed to any theoretical explanation, it is
believed that the glycerol alkyl ethers and the alcohols may originate from the
process for the manufacture of glycerol, in particular by conversion of animal or
vegetable fats or oils, by transesterification in the presence of an alcohol, and the
process being operated under conditions such that ethers of glycerol have been

35  formed and have not been separated from glycerol.
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35 The term "stripping"” is intended to denote the separation of a substance by

the entrainment by means of the vapour of a pure material. In the process
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When the treatment is carried out by liquid/liquid extraction, the
temperature is generally greater than or equal to 20°C, preferably greater than or
equal to 40°C, more particularly greater than or equal to 50°C. This temperature

35  is generally less than or equal to 200°C, preferably less than or equal to 150°C

and more particularly preferably less than or equal to 120°C.
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After the treatment, a purified glycerol-based product is obtained
comprising glycerol alkyl ethers in an amount generally of less than or equal to
5 g/kg of purified product and methanol, ethanol, propanol, butanol, pentanol,
hexanol, heptanol, octanol, ethylene glycol and propylene glycol in a total

amount generally of less than 1 g/kg of purified product.
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30i sopefepatly ethest$.1 g/kg, and most preferably at most 0.04 g/kg. This amount
is more particularly preferably at most 0.01 g/kg and very particularly preferably
at most 0.001 g/kg. This amount is generally at least 0.01 mg/kg.
The butyl ethers can be chosen form 1-butyl ether, 2-butyl ether, isobutyl
ether, tertbutyl ether and any mixtures of at least two of them, preferably from
35  isobutyl and tert-butyl ethers.
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The content of water in the purified glycerol-based product is generally of
at least 0.01 g/kg, often of at least 0.1 g/kg and frequently of at least 0.5 g/kg.
That content is generally of at most 10 g/kg, often of at most 5 g/kg and
frequently of at most 1 g/kg.
35 The content of the esters in the purified glycerol-based product is generally

of at least 0.01 g/kg, often of at least 0.1 g/kg and frequently of at least 0.5 g/kg.
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In the process for preparing dichloropropanol according to the invention,
35  thereaction of glycerol with the chlorinating agent may be carried out in a
reaction medium as described in WO 2006/106154 of SOLVAY SA, the content



20 process on organi c conmpounds, such as processes for

t he manuf acture of chl orofl uorohydrocarbons ( HCFCs)
w@ea7044368 hydrof | uorocarbons (HFCs). In the pPOUEBR07/055742

for preparing dichl oropropanol according to the

invention, the reaction of glycerol with the

chlorlnatlng agent may be card?ed out in a reactor as

described in application WD 2005/ 054167 of SOLVAY SA,

the 25 content of which is herein incorporated qy

r ef @reigles isepperpied ihgre herefragncagessecialioihe pagae®, frem page 14,

3 tighe 1N® Pade 1t7n1nt1€hg) process for prepari ng
di chl or op o anoi _accor di ng ﬂﬁ, t he i nventi

t he :
reacti o F?ﬁéé?r&PreWr’c% ORI BAIHAEF N m&é%me Tggption,
be uhalreralcedn oﬂglycemol Adphe elflosnasihig@lentsnayestecanfiedsut in the

5 gﬁ?/erg:see%cw % canlt se[ CSCI'ltbh(Z InVv ICE2(§][%§ éltlﬁj}]tof g@L%’%%A the
200@/nmogﬂwhmh 1S®§®mvrasﬂ herhby caderceet, esﬁecm&iy thre passages from

C&%@Wﬂﬁ@?ﬁl he i 115€f39r ence, especially the

passg fromp [ine 29, toPaeS line 7, and
from payentye is |rril ppsiculagly of agatalyst baspéhen asarbpiyligpeid or on
pr %@&50@@1& apideRAK htig: vl dhrda@quaﬁ@ boitiag 6ﬁ|1|t 69 gﬂe@ter than

the i nven t he react
10 i Rl satectall ireai aflesiatf e & adii Rt
medi um laghdpoceds fedpreparkye) cﬁﬂﬂﬁioﬂzﬂa@iﬁdl aofor&ok VAheSAyention,

the POLRLS o Ry &0 72{n 3300 g[{n 91971{1 (:Aé?rled' Q %t of
g por a

IS 1IN C or ere renc
t h ecaqtﬁés% agessnfraeom, pﬁalg@rmre anld |pnfessqr§ and @rgafg@em;v tlmes Be

10 destibddNg WO0B85H 54 117 ST RPay AR Akt oRledPh ORRRRs
according to the invention, ~the reaction of glycerol

15 andnepraoRddiersay mﬁge%ge?ﬁpeﬁa&ly B RagyResEdoBpRss B lingels o
pr esa8d6, e H). czﬁt al yst as defsc\c\llhbeﬂ in WD 2005/ 054167
f SOLVAY SA . t cont ent C
her o byt is e palRuERk ofy SRSt Sor a5 por
6, mbreah@d]6°C, phgprevsurd ofive 185t 0.Mbat arsimdt snaraden 100 bar and
pardi Gt e & £REA VRGPS HoR I SALLOXYI T e aci d

car OX aci d erivative aVI ng an
204 at mos pH@rth?:PI@é‘PSIS |fwgth9 maﬁtlfaémrfg¢fe<a@1é@romr@@n01m0@rﬂl@qe ahe
t 0 jA0MaonEMBGdcAbA ¥ AFtRbLarRIGhE cRBHN AR Asahd MBSbOEarried out

3.d'c |déﬁ<aﬁaﬂg¢%k\6@5(ﬂgé@{4§§§ afc' %@E%? gﬁs@ﬁﬁgaﬁm ofpwch is

r eamtmfparaca‘d Igkaic &y odfe@nck bb}&c@hb@lﬁe patdgeg ﬁagqmge malind®4 to
1I %rqd r%}n al 1nea£f | td Ba S CONGEN i‘}tllc%?dl S beit lr’le:racted
- jilt s e L1 e ey

an ressur epaén res
25W0 mma/c@l@mn@tmgﬂgemommm ltyrdeoqlilbmcsmd iofa lwlmd: medmrrm

in C&%lﬁﬁﬁ'ﬁlﬁ‘l?g]ltﬂ %rvggg’l)f ﬂhlggeea{n%rlﬁ %Vhl&lstgg Ebﬁ"delnyat{oh%f a fraction

rom pa I ne , .
I\/Erﬁxi tlm&thﬁﬁe@paatd@m elitharrpowsPhaset i pfsapaedr B Be pa?tcess the

| easdui® Bfedmmdlisi®h vessel, and is in equilibrium with a vapour phase and at
least one part of the inner wall of the vessel which is above the level of the liquid
30  medium in the vessel is maintained at a temperature lower than 120 °C or at a
temperature at least 1 °C higher than the dew temperature of the vapour phase
and/or is trickled with a liquid.
The chlorination reaction can be carried out in the presence of a solvent.
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passag ? BYFpa epgringeli OrPBrO.?GnO AREPTEINg ip frdavension,
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with methods as described in WO 2006/100313 of SOLVAY SA, the content of
which is incorporated here by reference, especially the passages from page 2,
line 1 to line 13, and from page 21, line 13, to page 25, line 25.
35 In the process for preparing dichloropropanol according to the invention,

the separation of the dichloropropanol and the other compounds from the
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The dichloropropanol formed can be separated from the other constituents

of the reaction medium by any separation treatment, for example by distillation,
stripping, extraction or adsorption. After this treatment, the other constituents of
the reaction medium can be subjected to additional separation treatments, such

35  as, for example, a filtration, where fatty acid salts can be separated.
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butyl group is chosen from 1-butyl, 2-butyl, isobutyl, tert-butyl group, and
35  mixtures of least two of them, and is preferably an isobutyl or a tertbutyl group.

This contamination can be reduced by using a dichloropropanol manufactured
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for the transesterification of rapeseed oil by methanol in the presence of a
heterogeneous catalyst and operated under conditions such that ethers of glycerol
have formed and have not been separated from glycerol, has been obtained.
35  Such conditions are for example, the use of an acidic heterogeneous catalyst, the

presence of acidic compounds, for instance carboxylic acids in the colza oil, a
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et heyiewof gl ycerol have forned and have not been
separated from gl ycerol, has been obtained. 35 Such
conditions are for exanple, the use of an acidic
het er ogeneous catal yst, the presence of acidic
conpounds, for instance carboxylic acids in the col za
oil, a WO 2007/ 144335 PCT/ EP2007/ 055742 -20 high
transesterification tenperature and a | ong residence
time of the mxture nethanol/soja oil on the
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reduced pressure. The operation was carried out in an
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03 03 WD 2007/ 144335 PCT/ EP2007/ 055742 -22- Exanple 2
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T e contents of variogus conmpounds of the crude

5g1 yedleeiing e s&%)%m?&émonwa%& st S%IléF&fe)d 188 r@ﬂn@l h@ttomed

st rilgRivige é@fdedsbﬂ 1(1 pufabicoeldd @l yser steabm edosr @x:jsuxgt 9) was
?,L reHn%cg 1 69 n}lnutes o[lhe gop(l?e%Isz;l;? Qvaa c?zlleicte% "%Fr cqnsyaﬂfprlgssure
d chf % torr; w1Fh a bdlhng pblnt dﬁ,lﬂhe e mipturd oful27:139°C and a nnealsunedr

20. . -glycerol(crude _glycel:ol—based_p.roduct) and_of the stripping residue (purified
- - ~glycerol-based product) are given'in the following Table 2.

------------------------- cii~lristltuerlt=; 1;1fl
frkplodablean2i3 g 4rg priNeh o orl 1t =171 017
__________ T e e L Parified
_______________________________________ - glycernl | alycerol
_______________________________________ based based
_________________________ product product
Amount dn o) 1486 141 B4
Canstituents dn oika)
water BB 44
methanol 24 EEER
ethanol 014 <0L.B0S
propangl giie =005
ethylene glycal 022 803
propylene glycal 014 =0.001
2 methoxypropanediol isomers 11 a34q
glycerol MC 9508651 MC 994
| dlveerol monoacetate 035 037
3 didlyceral isormiers 28 24
methyl oleate + methyl linoleate B =[1.00
glycerol monooleate + glycerol monolinoleate 5g 1.7

MC = Main constituent
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--------------- ; rocyder |l e:lrrlethlrl;
co~rl-Tth 1 rledirll @ ;rlrrler_; 1 ri i'.iY4 gl;
"rerLIl rriLlirlll:ret; to digl;+rerr~I nrrler_; 2.7
CLAIMS

1. Crude glycerol-based p_roduct CONTPTTSIITE- glycerol-aikyl ethers in an

to ,+ rrleth r,dlin' | eat e
grmgarenf DD The o S Ept e plodbi e 6 S 1Al o rel |
rrinrinlir-Ir' leate 3MC = Main constituent WD
2007/ 144 336dP@PHERP2007A1DS 57 CPaim-12 BorGuintivibe glyce@rlatiey] ethers
gl yﬁ@ BJCCR?%‘HOP 4Raako ];C&‘?émérb Sch@Qlkgf Oé‘rgﬁisoéf v?}{lgﬁ’grg selected

ether§°in an  arount o cru

Spr odderendentlydyepa éhepmeihii ethab eyl rigltxlopea%dr axyl, heplyl and
mhl&ﬂy @qglycerol al kyl ethers are glycerol nono-,

di - /or triethers, the al kyl groups of which are

selecte i, nde dentl. from.t nethyl . eth

propyl , 9 &Sﬂ,\% roglé%taﬁ:o,rd%g)& ﬁ,ﬁglwgtﬂ% wlgﬁla theéiz%:rdl ethers are
gr og,lpeaml&no@m&iheylpmdﬁbmutonac:thpkﬂherg to daim2, for

whi ch the glycerol ethers are glycerol nononethyl

and/ or i

any onei”é;%ﬁ% g%hu&tatg&{rémfgz% ng% g‘%ﬁfﬁ%ﬁ%ﬁkﬁ t(())?é: ‘f)%()sgﬁr;coﬂ‘%e&fé or
10of “mpee G hg lowing eaiiises :  the glycerol al kyl ethers
are nmethyl ethers it conprises nethanol in an anount

of 0. the tByc@fdl gl Dethérs Greudehpramiict it conprises
et hanol , propanol butanol pent anol , hexano

DL 200k oG5S g S SRS L B0 BB e

crude product the glycerol al kyl ethers are ethyl
et hrerig comprisse efiansle propaimantyitanah, rentaaa hetangk, heptanalgoanol,
g/ kg f | I,
oropanol - baranor Mo an R ThEL SR LIy o 2 e o
150ct argpd e@@ﬁvﬂene egcoI and propyl ene glycol in a
total amount of 0.01 to 20 2 g/kg of crude product
the glycerol alkyl ethers are ethyl ethers

it comprises ethanol in an amount of 0.1 to 20 g/kg of crude product

it comprises methanol, propanol, butanol, pentanol, hexanol, heptanol,
octanol, ethylene glycol and propylene glycol in a total amount of 0.01 to
20 2 g/kg of crude product

the glycerol alkyl ethers are propyl ethers
it comprises propanol in an amount of 0.1 to 20 g/kg of crude product

it comprises methanol, ethanol, butanol, pentanol, hexanol, heptanol, octanol,
ethylene glycol and propylene glycol in a total amount of 0.01 to 2 g/kg of
25 crude product.



the glycerol alkyl ethers are propyl ethers it

conprises propanol in an anmount of 0.1 to 20 g/ kg of
weewda4sdduct it conprises nethanol, ethanol PCT/EP2007/055742

but anol , pentanol, hexanol, heptanol, octanol,

et hyl ene gl ycol and propylene2 Fycol in a total anount

of 0.01 to 2 g/kg of 25 crude product. WO 2007/ 144335

PCT/ EP2007/ 055742 -24 5. Process for the purification

of the crude gl ycerol -based product in accordance

wi t h any Popresypfor @eanqﬁfélcatwrbofihe crndgsgiyerrolfhasedrpyeiduct in

pr ogdeidahd wihRhestcest A18indt1 oensd wﬁ[&ﬁ thé &ﬁﬂé‘fﬁfbﬁuct is
opt nal Iy under reduced pres orative

PFFFBQ’[t? ghicadrreisiory 09%0‘@519‘%3?4 F %ﬁe BFEssyF- of
dl Séxdabdnatwe)mncelﬁtrzﬁlohr efcdviaparativedderg ttallizaddnobf diefillation, of
22 Efl(r)ér) Ioﬂgl ({D istil 1on oqu rﬁlmlpl | ! o?llﬁéltd liacflflé e)a'rdacg'on Process
glycerol based product IS obtalned whi ch conpri ses
gl ycer o Papdeys acsprsergstoi (laimh 5 aifrouineh o putifeerselyediginbased

9/ Kgo@bct Mﬂtﬁlh&gwﬁfcﬁ@‘éﬁ?n%%ly&?&aaﬂgjl ettRlNa I'éﬁlamount of less
pro anol but anal anol hexanol hep anol

oct BabP 2/ke Hypuafied §¥%¢<‘:‘6‘I angpethanobyAthanal. grepapel. pytasely o

t ot;adntaamn wekanof, hep@solt bahndl, cgﬁylgn@glyauranﬁ ipEpyEhe@uebl in a
n. which the gl ycerol

107, STOSERE ATIRL N5 LR SRR gl o Lhe,

et hers, glycerol ethyl ethers, glycerol propyl
et hers,7. @rwﬁe&r gicotsting/to @ieb $n whithahy glyrorolalkgl atlferaare
Le&e\ﬁcfr&fl gx%‘é Pn%thév‘f’ Efﬂ%@ glgéé}‘épétﬂ%l 9 g@c@f&‘p?opyﬁ n

a pur | f
obteéh%cg Yﬁﬁf%@@ﬁt i rwé gy npsfuEesHt af késtfttypwém%
features : it conprises glycerol nmethyl ethers in an
amount DPré@ssadcbatindtod’lkign fin vﬂﬁﬂi 4 bedfiqr glglwibl bdskd

conprises glycerol ethyl ethers a | ess
Sy naosig P dReh PRt orgcaate oo TR
gl ycerol propyl ethers in an anount of |less than 5
g/ kg ibtompuges iysdrop methyd etheistin @o aprousied lestthmnoi/ke of
et hangl sl ? FI but anol, ethylene glycol and
propyl ene 5 ycol in a total anmount of |ess than 1 g/kg
of purified product. 9. Process for the manufacture of
di chlibrepraisasbiceol syl etgers inam gngeobless g 5 gkgpf mified
a crusgled@tycerol - based product in accordance wth any
one of Claims 1 to 4 is subjected to at |east one
20k SR RO ha QR0 YR LB LTI b e o
crystpﬂﬂﬂeﬂatwhmt of distillation, of fractional
distillation, of stripping or of liquid-liquid
ext s agtdAhise? the¥tanbP eflﬁHMCﬁropEﬁkﬁ &Rﬂﬁrﬁthﬁénélély&ﬁ%ﬁ&

al kyl ethers and to obtain a Purl fied product. Which is
propylene glycol in a total amount of less than 1 g/kg of purified product.

9. Process for the manufacture of dichloropropanol starting from glycerol,
25  in which a crude glycerol-based product in accordance with any one of Claims 1
to 4 is subjected to at least one treatment, optionally under reduced pressure, of
evaporative concentration, of evaporative crystallization, of distillation, of
fractional distillation, of stripping or of liquid-liquid extraction, so as to reduce
the content of glycerol alkyl ethers and to obtain a purified product which is

30  reacted with a chlorinating agent.



30 reacted with a chlorinating agent. WO 2007/ 144335

PCT/ EP2007/ 055742 -25 10. Process according to Claim
w@2007n44885 ch the al kyl ethers are methyl et hePGI/BP2007/055742

ethyl ethers, preferably nethél ethers. 11. Process

for the manufacture of epichf §0hydrin, conprising the

process of Claim9 or 10 followed by a process for

t he dehydrochl orination of 5 dichloropropanol. 12.

Process for the manufacture of epoxy resins,

conpr i sithgrackes aseoidinesofdpim 9.Hs whighiha ekt etheys are methyl

ep!&i?ér%@&ﬂdﬁi dtRer®fpréfemibly hdthyf &héiowed by a process in
which epic Iorohydrln i's sugjected to a reactlon Wi th

a conpo con | eas dro
at orrsnP ﬁogﬁ_of SF$B @@gﬂawﬁﬁ Ctyrg 8% ﬁlﬁﬁ}\ﬂlﬁg%@t"aﬁl pr1s1n e process
di cdfl @nmpp op &6 6b11oveadryl sspracess e the ddydsshfopmatidreof

pur f the crude gl ycerol -based product of
5 &£@8§#h%ﬁn&'5 to 8, subjecting the glycerol so

obtalned to a reaction with a chlorinating agent
conpr i siZagreepeivieg ée reanubrctere ohARIY rakias. spmarivag thetprocess for

| eagt nﬁﬂﬁfab%'ré ¥f éﬁblﬂo@h?&%@f Chi% 11,r8116%edb sbwc@ssqﬁ which
S|I|Q§QQy f 05|t|§n of c Iorqgllane an in }

pr cPedLOPRYdrityis SpRIRCIFS ¢ AreacHpn Hy'dridgeoeh B?Wtﬁllél%ft east
di reetacsyehi@sgen qbasting from chlorine and hydrogen
and/or in a chlorine/fluorine exchange process on

10%9&2' gksc ?E%%%g;ﬁ%? the#ganélﬁ%:%frg P Hﬁgf%?%p‘%h&a%oi QOn%gs’t % &é
at preeess fgydhe paifigatipp Othmmqueml -haped paodedt 106 alyjs@fsclalms

of ady, 'sﬂ%ect%‘%ﬁcﬂ@ lye&%i: ESSHAREP I fégctid?l \gﬂ@h BhibAnHng agent
14, in orinating ri ses

hy cFBRRE e 268 CB}?aldsﬁvhﬁ%Wasz%nalﬁsd gtle BR"Ggénin a process
f I um t}@anmlfadt@e of siliby By @g@jmpzi@it@h o ehloﬂ(ﬁﬂéﬁr QEessn hor
ure coraln

15yt RS Tg da B ecird8rEReR B e nE AR WR Gotaring
chIbmnmhkmmgaa@hm&ng@nmnwanmgchymma@bnnnaémimhgﬁmﬁemson

&E ? qeed at least partially : a) in a
proc or hanufacture of silica by deconposition

of chlor05|lane and/or_b) in a process for th
manuf actduPEocsss aegendstgen Annbi. de whichdhe @@Prlgfym%f@@ hygdrogen

St afére Btk fabQfartiR1yaR A PRYEEOER the ABHIDYsis36F «CDrirdeN a
chl orine/ fl uori ne exchange process on organic

2000n‘pounfj§§ Process according to Claim 13 or 14, in which the chlorinating agent,
comprises hydrogen chloride and at most 200 mg of hydrogen fluoride per kg of
hydrogen chloride.

16. Process for the manufacture of dichloropropanol, according to which
glycerol is subjected to a reaction with a chlorinating agent comprising hydrogen

25  chloride which was obtained at least partially :

a) 1in a process for the manufacture of silica by decomposition of chlorosilane,

and/or

b) in a process for the manufacture of hydrogen chloride by direct synthesis

starting from chlorine and hydrogen, and/or

30  c¢) in achlorine/fluorine exchange process on organic compounds.



