- Gycerol treatnent process The present patent application clains the
benefit of the follow ng patent application FR 0858362 filed on 8 Decenber
2008, t hewoantoarwtesof which is incorporated here by ref ePemmE®2009/066478 The
present invention relates to a glycerol treatnent process. The present
5invention relates nore specifically to a process for treating glycerol
contam nated with glycerol alkyl ethers:!- A ycerol may be used in

vari ous applications, especially in the manufacture of dichloropropanol, a
reaction internmediate in the manufacture of epichlorohydrin and epoxy
resins (Kirk-Q hmer Encycl opedi &lperditimainait pi@Tschnol ogy, Fourth Editi on,
1992, Vol. 2, page 156, John Wley & Sons, Inc.). I nt ernati onal
Application WO 2007/ 144335 filed in the name of SOLVAY SA di scl oses a
process for manufacturing dichloropropanol via chlorination of glycerol, in
whi ch glycerol is first purified of glycerol alkyl ethers. The purification
treatnents disclosed are evaporat.ive c?ncentrati n, . evaporative

15crystal | i zat i on I PePSsFnt PACPOPPliFgtion s thebesel ptabs SHlovdis Ppitng or

| i quid/liqui dagpiceast FRIOSE8F2L fitedbs 8 Ddtembert 20081 e RbatetisTpVliciaise t he

di chl or opr opanol0 ma leJCLﬁlCt ﬁri r}gregr ocess. The invention ains to solve this
pr obl em by pr%ﬂﬂ i ﬁag %? 3 & treati ng a glycerol product contam nated

with at | east oneTht presndlinvehiign reddtéreto ai gly @bartbetmdnd powasseilhe ates¢rgast one
portion ofs the gly iosah eyl HEfi L. L trekifhoM it he gl ycerol
product i 55 su ngct(gg[ret oes.a Jr%ggﬁoﬁar\%i ?ﬁ%aét(&%%st eongvgggfeg? deal koxyl ati on
agent, and i ncQmpeinatedavighoglyecrebalky cHferthe total anount of the

hal ode- al koxyl at i giyER Mayl Hetused HCRFiodYhpNRBatiRR, tdpeahieritht o the total
amount of the %ﬁfcer ol %ﬁ{é{ll et her Pr esent in t hg. %I yeer ol oductf before
the treat ment MNGTAsHE QeigfORRIPIRRL & ERISNON BIUmEdiaRd TR AR O equal t o
1 000 000. epithlotdhgdiin ackspoxfyatsitiy @& tki-Othnacrdmsyelopdiad etClgdnyicar ol  pr oduct
accordi ng, 40 theg inventio he treatyen necal ads, o [tion, to
the forma Olt ontrg ngEB ¥ égé%&o%%ﬁgg&ggghgglt %a‘?‘ %(ezgéé’aj:oﬁg lvflﬁeé’ %ISI?%’E}%?' jup of the
gl ycerol alkyl et he¢ernatihal AapliGasiondVORE07/d4gi3pctded in thk kyie of ROLVBY  an
al kyl et her OfSAadiQIé/s%%g%c@?s' fgpﬁﬁﬁtﬁftuﬁﬁ% ﬁicﬁﬁ?&ﬁmg%{i%@vﬁ%ﬂﬁ{rﬁb{i h s a | over
boi ling point than the glycerol alkyl ether fromwhich it is obtailned. 2
- ~One oglyeerel.du biah gycorelds fireguficd Heslyrcadlafityl ethgentitsn 1ies in the
conver si on of légﬂiﬂ@a@ibg kretntents @idieyes lafeOer@bM@ﬁ{f@&oln%&Jﬁif(aiﬁlgﬁ,sé\bbNraﬁﬁe gl yeer ol
al O nydr . redg to.the.renova . cerol. al kyl .ethers.py the
procesees! Sai SOMBLER h A BERETTE RN At VG FERPS e HEYATIRNSS, | (he
process accor dktrgtion treatments. These treatments complicate the dichloropropanol
manufacturing process.
The invention aims to solve this problem by providing a process for
treating a glycerol product contaminated with at least one glycerol alkyl ether in
20  order to convert at least one portion of the glycerol alkyl ether to glycerol, in
which the glycerol product is subjected to a reaction with at least one halo-de-
alkoxylation agent, and in which the molar ratio of the total amount of the halo-
de-alkoxylation agent introduced during the treatment to the total amount of the
glycerol alkyl ether present in the glycerol product before the treatment, is
25  greater than or equal to 0.1 and less than or equal to 1 000 000.
In the process for treating a contaminated glycerol product according to the
invention, the treatment generally leads, in addition, to the formation of at least
one compound that contains the alkyl group of the glycerol alkyl ether and that is
neither a glycerol alkyl ether nor an alkyl ether of a glycerol halohydrin. This
30  compound generally has a lower boiling point than the glycerol alkyl ether from

which it is obtained.



to the invention has the follow ng advantages: a) the recovery of glycerol
that can be reused foll ow ng the hal o-deal koxyl ati on reacti on; b) an

easi er sepanratwwme6of the conpound containing the al kyl @compooneca’s he
10reaction nedium as a result of the greater volatility of this conpound
conpared to that of the glycerol alkyl ethers. I't has surprisingly
been found that the glycerol alkyl ether3-present in a contanminating anount
in the glycerol product can be converted into glycerol while the glycerol
present in the contam nated gl ycerol product before the 15tretatnent or
formed during the Oneaf therpssantipleficptyrdsaf the presenbinverttoadichyn thse t r eat ment

with the hal cht?ve?shdﬁpé(ﬂ%l%e'r&rhﬂég%ﬂfers to glycetdl aﬁdﬂﬁod’sﬁﬂ?’td"ﬂ%er@[f the document
t he expressi O\B‘ﬁt ‘g%cero product contamnated wth at |east one glycerol
al kyl ether” WPRYHE. denoted by "contaninated gl ycerol product”. 20In the

process for treat Comperdtaticnanedal@fgbeel alkkbethet bgt@l@@pxdi:ésgest o the

i nvention,. th t he cer ol duct before
Lhectr oat ront disglodefh M fRb R ekt R A DASTE BdEiR e fhEs o earer
t han or equal ta the 30@ngdkips the &dlosnng ydvgnegeser t han or equal to 750 g/ kg,

routi nel re reater than or
equal toy9%0 2 %eltegg%rg é% %gtg%gg%egé&tg gﬂﬁ)g(rﬁh%'tua C%/g&lggo g/ kg,

specifically gréf1 Oé‘b’laflﬁﬁﬁeaﬁ?lolbqual to 995 g/kg and in particul ar greater

than or equal b} anWReWckration ofthb@oﬁlb@mﬁ{r&@lmng ﬂ{e dlc@akdupd froanthan nat ed
gl ycerol product accordln to the u} ntion, g cherol al kyl ether may
v

be chosent™ r om tFEUGR R EBRS RLETHSP Ie?@]é rs, glycerol
al kyl diethers, ogmpa&dod) tl&ltkflﬂhetgﬂycefohlaﬂ@l cthad. 30any mxture of at least two

of them 1In these qlt%(g Bsnﬁg]ty Oun ﬁattﬁe%eiyéjg 1y'u§ﬁr9fgsygr%se% %ener ally

sel ect ed i ndependen rou consi propyl,
butyl, pentyl corhemyllatm@elpwmt in dmtg}ycegmlmn@@can@ kengonwentdst intot glmﬁr@lf at | east

t wo of t hem I lication WD
90071 Laanan. § S et YRS Gro@h bl ikfindlo g o RO BORAE dEP! 1 28

35more spexi f fieRIMSNt ORErpsd sutjae fhedrﬁaga@%rgmmfi frescdy wepfisaigd by, th $ine 25, is
i ncor por at ed h@zﬁtﬁieﬁtWht&f&n@a@gmoxylauonggeylt:erol ol i goners are not

considered to be cerol ers ro r treating
contam nated gl ycﬁ}%lﬁ‘f?%a %ﬂ%@ﬁﬁt tlhfc‘)e’ffﬂgssF%e%ﬁ)Pf % @ﬁ?f‘ﬁ‘l‘é gl ycerol
al kyl ether i sopaminatedblivh a:themmnef glocard ek rechep” wdhisd ddnoteg tof gl ycer ol
met hyl nonoet héeo 19{1%1?238%”%% «di ethers, glycerol nmethyl 5triethers,

and any m xture o them The gl ycerol methyl nonoethers,
namel y 3-3fet hoxy- In the prasgemled ireatingrrgnznipatedglycaroBprodep asediliog to thed

m xtures ther ﬁ%ntl@f{ %é@fl&r&rc%h%hf @ﬂhe contaﬂlﬂlaﬁelaeglﬂbﬁﬁ%%@ducpﬁefoeecﬁé I'ng
cont anm nat ed gﬁycer ol I’Odlljct accor

vention, the glycerol
al kyl ether cHRttEIRAt S geRgal wﬁﬁfamh%apéaq@?% /E%r%@a&eam%re t he
tlreat rrelnt [ sdg@metcaMQ/g/Qg eﬁaetqaEntlyyh@vaateﬂfth@ﬁ]ufoll:qdaotoozfQ)Ongkg/r&ﬁgmaiyf gemtan Inat ed
gl ycerol pro requently
oL b0 Yhon Bkt o B E T apkd Ao Bl F et Pl B B0 Pe. e dar ™ o 0. 04
g/ kg and muapamcglaﬂageﬁatdrlﬂam avreqed u@aPod g/kg, sbegifikglly Fieitsr thenbepqual &

g/eﬂgr alr loﬁt : ﬁz ?ﬁ{g o88 iR ALu1ACor A0 BhKEr el RYJo5HRy than or equal to 90
, Y In the process for treating contaminated glycerol product according to the

invention, the glycerol alkyl ether may be chosen from the group consisting of
glycerol alkyl monoethers, glycerol alkyl diethers, glycerol alkyl triethers, and

30  any mixture of at least two of them. In these glycerol alkyl ethers, the alkyl
groups are generally selected independently from the group consisting of methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl groups and any combination of at
least two of them. These glycerol alkyl ethers are as described in Application
WO 2007/144335 filed in the name of Solvay SA, of which the content, and

35  more specifically the passage from page 2, line 6 to page 3, line 25, is

incorporated herein by reference.



15t han or equal to 50 g/kg, frequently less than or equal to 10 g/Kkg,

usual ly less than or equal to 1 g/kg, commonly |less than or equal to 0.5

g/ kg and wenrviceb@nl y | ess than or equal to 0.2 g/kg. PCTIER200@6qEIDCESS
for treating contam nated gl ycerol product according to the invention, the
gl ycerol alkyl ether is preferably a glycerol nethyl ether as 20defined
above, and the content of glycerol methy}-ethers in the contaninated

gl ycerol product before the treatnment is generally greater than or equal to
0. 001 g/ kg of contam nated glycerol product, often greater than or equal to
0.005 g/ kg, frequehtcciolglisemens ardyam copsidajedhito haglpcanal ek gthersout i nel y
greater than or efiigb ptdtell Bt Bitkg BAhnISME L cabERbaictlhB@RdRE tefkal to 0.1
g/ kg. This ampunt 25is eneral%ﬁé{ess tﬁg@wg%:equa to 100 g/ kg, often |ess

than or equal V&M Fagycrehiiemhgr sqys hosens e the grogp cgiyiging
f;Equent ly | lesﬁglglgzb@al %&th@ﬂmahodthbrifglﬁfekg,me;ﬂlﬁylalﬁétlj(erb,%&ﬁqetdl?ﬁbtl@y’l Iequal L o1
g/ kg, commonly.less than or_.equ 0 Q. articular]y |less than or
Jousi to0 o LS ahd AR SR ot Ly "B AR ERREL y cer o
product accor diongetherss mencdPBmahtiyoh?2-préengdipberdd-metokert 3-propamaliol,
cont am nat ed gﬁ&/&%@es%%gfcatm %frgh%%f&&%' treatnment is preferably greater

g/ kg ta

than or equal to of con nated gl ycerol product, nore preferably

greater than or eludF Prescssor eaEe gatanieaipdelygerpl mpdvdisrsordingse e t han or

equal to 990 gfvk@io2Mk dIP@rEIMER BthePEorlbt G IR cofRdiYdte £ERES] prodidre
contanlnaqed ﬁgycgépl groduct befﬁre t he treat ment b gs/de cri bed 35above.
4 - G "+ Refopt the dedtmegt 1sigengipiln greglsh ianion saw iy @8 g 03} oduct

accordi ng to theamindedtgipoeroltpheduey piftamigreatee thagloy eqiiadlto P1008wdds, may al so
contain at le e diol .as descri [ | i cat | 2 773 in the
name of Solva?géﬁgﬂyﬁgﬁ%gg%glgf%P?ﬁQ%%EEggﬁggﬁgggfgﬁaﬁgﬁgﬂggaﬁgpgbntent of
whi ch i s i ncoPPédredieahdnsnaingtegtetihen er emumbto OThe/kdi dThiy eonpangisegeabially chosen

from the 9r0_”[%s§9ﬁﬁio%{'1ﬁh%cpf?0]%/% ghanadiifin c(r%éﬂe}'l'tf@@ Aoy ffkihely less

1, 2- propanedi ol (propylene gly 0%3, 1, 3- propanedi o 5 uta edﬁol,

2 3 but ankdi ofhan pr 40H G ERE] fr%mnté}ﬁlﬁssﬂfw OF edust t0a} 0 ghsgsysuplhiplest t hem

1, 3- propanedi eanio$ c@ifidl @1 Eﬂ@,semmoﬁmm terQdr cgittents ¢/Rg bhepaaailany nat ed

gl ycer ol prodEFt be orqg%fe %r atnment is generally greater than or equal to
0.001 g di ol / K§® BFDOBRTUN DAL &Kyl ycerol product, often greater than or
equal to 0.005 g/ kgthefpregsseit tryatgpeanamitdiahglyrerejprabudt acérlihg ¢é kg,

routinely gre . ; | er than or
caual to 0 1 DEnist eyl bihelicieRabl FREcHBL R ShERLP 92100
di ol / kg, ¥t eAclinedgibpyaand theegutent olelocerey methylrashars methg corteminatedn or equal

to 50 9/ kg, fLRANSMpIMubERFork h@}réﬁfm&ﬂﬁ@éen%&ll%%r&{t&ghad&%hhlyto| ess than or
equal to 1 g/ 9nnnn|y Iessaigan 0 e&ual 0 0.5 and particularly

less than or Ad0AElEPisoptegiged eicernbg i eattengiatg sy 9LfgueldAt ani nat ed
gl ycerol prodoons angofidiugtly grdabe tR0 61\eqnilite 0.0 1tdies, eomtinaly gradtedthgh ycer ol
[t or nat | onal KRBT QAL PR wer S0 T A8 T Crrao F FEaUSIMERt on page
3, lines 26 to Rberatlhdess drnentqedfl tavh@ ki softendoys planatreduile @0 /ey
reference. routinely less than or equal to 50 g/kg, frequently less than or equal to 10 g/kg,
usually less than or equal to 1 g/kg, commonly less than or equal to 0.5 g/kg and
particularly less than or equal to 0.2 g/kg.
In the process for treating contaminated glycerol product according to the
30  invention, the glycerol content in the contaminated glycerol product before the
treatment is preferably greater than or equal to 900 g/kg of contaminated glycerol
product, more preferably greater than or equal to 950 g/kg, particularly
preferably greater than or equal to 990 g/kg, and the content of glycerol methyl
ethers in the contaminated glycerol product before the treatment is as described

35 above.



The nonoal cohol content in the contam nated gl ycerol product before the
2btreatnent is usually greater than or equal to 0.001 g/ kg of contam nated
gl ycer ol woadwassesand of ten greater than or equal to 0. @CTEPR@Y/GGITS
content is generally less than 20 g/ kg of contam nated gl ycerol product and
often less than or equal to 2 g/kg. In the process for treating

cont anmi nated gl ycerol product according-to the 30i nvention, the

contam nat ed gl ycerol product nmay al so contain water. The wat er
content in the contam nated glycerol product before the treatnment is
general |y great er In thamresesselgn tibating contaminated iy cerohpradudiacetdigeye tcol

}orodu;:L Thi Snfv‘éﬂﬁ&?&he‘{)c%n%ﬁﬁ&t@dl L@ ohﬁ&%ﬁfa%lﬁﬂé@&ltalﬁgtﬂsgs@ offé h% 0; L en
ess an or eq 0 o/ kg, eq an or._equa o/ kg,
speci fical ly %@ lellheéirfnfsmh%t&m]aw %@M&?W%ﬁ&a@sﬁﬁewﬁéﬁﬁy%&s than or
equal to 1 g/ lsgae 2, linc1kdpidees, pinoeestic toritertiof athidhgis ¢rantmeahadindlyy cer ol

pr oduct ag&ordln to the 1 nvention, the contam nated gl ycerol product may

al so cont st one conmpound chosen fromthe group consisting of
al kyl esters, e. gThetiioj/is resfiembly dfosérafrom the psp cbmatmg@tflldsepthgleylmér ol

esters, salts i ) S 4N

described in bett%ﬂ denl%lzj j%g@??i%ﬁ@gp :%91%30612;§8§?§H¥9 g%A on page
5, lines 12 t butagediglhd3durnediol,df, AgeH1Qiand gy FPYUER

reference. ] themThp3%aﬁ§ulog§oﬁbﬂqﬁesgﬁt ers, efg al Eyl esters of_fatty
o oo AT o R e BT G U e S P S o
product, oftei gheatle rgrdattamanrorequmuo 0001 galiktkgaotadtohtaadneat glyccgbleat er than
or equal to 58 /dugt re%t {h?m or ug?f %g/%g,tfﬁé ueﬁhfgreét% 9{

cont am nat ed ycel’o 0 g/ kg and
more often | esgual ha@;Obg/kgqumhn@lU gI@tfg/tkégl Or'ﬁqealdoﬁt(lérg/kg)andglllmléy ol esters in
the contam “agf‘e‘étegk%ﬁ%%huﬂ&&éq%?ké3%%r&n%i¥ R‘”gtehéﬁﬂ% T%mhah%rg @'E@' ly

greater than cont am na cerol product, often
greater than &P0 égmkgt ften lﬁyswaarhwqﬂlalet@&&wlﬁgf r@j%t@ﬁlyelﬁsstth%hob?québtﬁal to 5

g/ kg. This coBbeng, fisqEarl n@hlthanloe%qum@mo glkggﬁéﬁgllpiesﬁiﬂﬁh@%dj@ﬂ&ﬂ gl ycerol
product, and ften | ess h, often |l ess than

P Caont ol B som bR o b S s p R ek S e o)

product bef orequahe 0.2gdtgrent is generally greater than or equal to 0.0005

g7 kg of contam nal,eflQoee! Rl BN AEhu ALLED BE6R! Shal AN ARG Lo, 0- 001

g/ kg and frequent ent is
general 1 y20 es glvchmn 1@ C@M@@nn@tn@lgkyﬁ@rehpmég@t m&yaaismonémat leash one g/ kg and

more often | eggnblashdhs éé’s‘éﬁbe&i‘ﬂlgteilna%heﬂ AppRiERSord WO YO(WIQNS’H{@@ in the
contam nated gl ycerol product before the treatnment is generally greater

than or equal 1¢8¢ 0f DYT2YPRgO®P2&EON AR HatoeH » floy ot ofwlighét | often greater
t han or equal 1ﬂc@r1ﬁraﬁéd@érk1gt@ﬂ€fefeﬁﬁauent|y greater than or equal to 0.05

/ kg. Thi t i th 10 g/ f.t th
Javg 1o 5 of kg anht RERSIRL kmaEER tm s ntled Ee §Olp kg Bt Rt na ©
process f2r ttreanien‘gismswtlb[rgrcmmedargblymabﬂo 0p@ddutkg oaameandinatgd by cetod
I nventi on, fa(a@tt Qﬁﬂé‘@én Lﬁ%a%lytﬁgﬁ 18 c ap§L{P(§1 g:% | %hﬁ%oﬁf%ﬂ%g%cggl};l east one

ni t rogen- cont |n|n I cation 077528 in
t he nane of s&ﬂss/&vnéﬂg/ltﬁpfwg@nznawd glyscrpbprodui agé ofen [eshian pr equsdtacont ent
of which is ipgargporated herein by reference. 35The total content of

ni t rogen-cont ai ni ound in the conta t ed er ol roduct bef ore
t he treat nment expﬂb@gé 58> rgﬁaémgaqonﬁmlp 6‘2 YF%TOEE)é pgtypecor dlngtothe

30  invention, the contaminated glycerol product may also contain water.

The water content in the contaminated glycerol product before the
treatment is generally greater than or equal to 0.1 g/kg of contaminated glycerol
product. This content is generally less than or equal to 100 g/kg, often less than
or equal to 50 g/kg, frequently less than or equal to 20 g/kg, specifically less than

35  orequal to 100 g/kg and particularly less than or equal to 1 g/kg.



6 - less than or equal to 1 g of NNkg of contam nated gl ycerol product,
often less than or equal to 0.5 g NNkg, frequently less than or equal to
0.1 g N kyo 20outehesel y | ess than or equal to 0.05 g N kgpcCsmpeiiocalrsy | ess
than or equal to 0.03 g NNkg, and particularly less than or equal to 0.01 g
N kg. This content is generally 5greater than or equal to 0.1 ng Nkg. In
the process for treating contami nated gtycerol product according to the
invention, the contam nated glycerol product may also contain at |east one
gl ycer ol ol i gonmer as described in Application WD 2009/121853 in the name of
Sol vay SA, the cohti@aprasessier hating doptesrpedglecrpbpreductipgcardingteee, nore

10speci fical |l Mw‘éﬂﬁorpm%rﬁlﬁ&% Q@g@roﬁprohhé}%na?y 418 &ﬁﬁﬁn §t lchdtBfe 19. The
gl ycerol ollgoner |s

ycer o r. chosen the roup
consi sting of SYPpEy nr%rgﬂ%ﬁgmm%%l%lpg eE%Tlgyleeste@i» f@oea@w Y
br alnched str ufduyraeldsgfaw}amls hg:lydmflstst@fs cals| arel raixtured of 2, leaﬁﬂtdvoadfytdhmieXt ur eI of
at | east t £ 151 n t LQCes t am nat gl ycero
product a ora?rﬁﬁo%ngi] Ta}‘?éie?%@gﬁpf)émhctaﬁlgn?’ggizgﬁ?}lé% eyléﬁn?c oI i goner of
gl ycerol, prefelvapBSp, oyphgas,dineet? of 2@ ithecentinf of whishtiemcopemtedizmeior equal
to 10 g of cyg{ta héegorrer/kg of contam nated gl ycerol product, frequently

| ess than or e commnly | ess than or equal to 2.5 g/kg,
specifically | essT’El%&Pﬂt@Pt Oéaﬂ?é{ estys. te-§/aky] e ool ftypsidst ndhg |y | ess than or

equal to 0.5 Gélk&nal@%drgaydetatplr@ddct/béfe&&hé H@zﬂnféﬁt 1§ bidraltyPg@atdr g{aﬁgr Thi s
cont ent |® often ?Pe‘sgt (hthan or. e g The dio] s

glycerol &l kyPawt P@BHW% %rglrpro Wy? %ﬁf@tgth@gewm esters
of fatty aci d$,g/1<fgaziﬂdyfrea1w:1d&z grghtyrcﬂmambr eqplaétoss gkal tTms obnteht)g%en@r@]my ai ni ng
conpounds andlegs Ml%g Ol Ifgc%rrﬁ mlnaqg(¥ %Bgerg%ﬁggu ofpen l&ls){ﬁ;a% or egpal

25manuf act uri ng proce procésses f
conver si on of t@30 gkanaad ororé aften lofs thm aquahie/ 1Ore/k. ant origin via

transesterificati g, QT gi%@%'f'bé‘téx%%{h‘ér&o%ﬁ{n&)artec{‘%ﬂgé&lﬂp?béu@@gf‘o%

annnnonS|s reacti ons. he process for trea cont am nat ed
gl ycerol b odthettreatogit i gracradyeretqribaarar canal tp el #/ke of efélt%mwésegh ation agent

Imﬁt}/ bg used i glyfarlfn@ﬁﬁusgﬂt@pgreﬂelfm@ﬁrblla&ida&oglr oup aﬁ@ﬁ‘éq@éntl?gr&ier?eﬁdd d,

I qul gas, solu on st on enul si S SI1.0

bomnt e T opPidth) @Ry Ao b Tad kD res HER SR SRt B RGilled,,

treati ng cont ghicoat p]d)dgétymemﬂenpiessdhmtoraaquairtdBﬁg/l{g)artdhﬂonemﬁenﬂesmhanat | east

one portion OB &{h%l /gg al koxyl ation agent is often used in gas form In
re atl o]

t he process f 3 nt am nated gl ycerol product according to 35t he
i nventi org0 at | eadhe secopéant irothe gpntemenates gy esolgiradney beforedhe sigathteni s of t en

supplied in gas;ch@uly dHatddghdnf AT 0%05 Z{g of contamm?edpél%ér&n of the
hal o- de- al koxylati on’ agent u ed or s gas formis usually at

| east 50 % noprodﬁﬁtef)%?%qegftea& ap ghgque 3@) /9%% gﬁﬁﬁi gfe?glfeélﬂ@rgé%‘i“if than QTeast 90 %

mol , yet norecqragtceo. 6D|g3kgatl"hhsﬁcaﬁqten95; génemally 185 tHah 109yi6:, phébaembky at | east
99 %rml and st p eas otal amount of the

0
Shal O~ de- al Kol &F FOIF Kpoat s S G Stephis bt Sura it AL et nant s~ A
hal o- de- &%k oxyl at Toafatyewid eomeuht or ths upphmewtesdpertrolgirdduct befotvghgas formi s
conveni ent.  yeatment is generally greater than or equal to 0.001 g/kg of contaminated
glycerol product, often greater than or equal to 0.01 g/kg and frequently greater
than or equal to 0.05 g/kg. This content is generally less than 10 g/kg, and often
less than or equal to 5 g/kg and more often less than or equal to 1 g/kg.

30 In the process for treating contaminated glycerol product according to the
invention, the contaminated glycerol product may also contain at least one
nitrogen-containing compound as described in Application WO 2009/077528 in
the name of Solvay SA, on page 2, lines 22 to page 3, line 17, the content of
which is incorporated herein by reference.

35 The total content of nitrogen-containing compound in the contaminated

glycerol product before the treatment expressed as elemental nitrogen is usually



Wien in gas form the hal o-de-al koxyl ati on agent nmay be used optionally in
adm xture with at | east one other gaseous conpound. The ot her gaseous
10conpoursioral/dsesésel ect ed from the group consi sting of PoTEPO@ON6640XYygen,
carbon di oxi de, steam a noble gas, and any m xture of at |east two of
them The content of the hal o-de-al koxyl ation agent in the mxture is
usual |y greater than or equal to 50 % nof; often greater than or equal to
80 % nol, frequently greater than or equal to 90 % nol and nore
specifically greater than or equal to 1599 % nol. A gas m xture consisting
essenti al | y ofcss hanipakauadto hiledRykaef eontaagpated glycgrat piodustapftsn legsnveni ent .

I'n the procesgahok chiRa DRY NAB! REJRAIE sIIME BF SqualIPHUGINAECRLARAYG tO the
invention, th hahlo-de-al koxyl ati on agent y contain at |egst_ one of
hydrogen hal i Jrsxthep ahpaiahiq 005 edWbenare 19%1&B‘E§ﬁ|t§%r}%rn@§?lwﬁo@§ fhal i des
are particul aphd/pafisuitplkethalox taabsHdo @01 gIN/kgaThislcomehnyis gogedlyhal i des may
al so be s%i t abl & or t he ﬁrl?cﬁjs fﬁrktreati ng contam nated gl ycerol product
accordingto I8 AVEARY PO% ¢ he e 6-%:!e- al koxyl ati on agent may contain at

| east one hydr oge thalprabess for treating cPhenhyatedglyperh bpriodect magorthieg ¢hdsen from
t he group consj st . wae, . | hydr ogen
brom de, hydr g{%ﬁﬂ@ga@ dceol,ﬂya%%g&g;ﬂ§g’§‘%ﬂ>?? ﬁr{o&ﬂ@p@%’ﬁ%ﬁ%&@a#%@% g’? %em The
hydr ogen hal i 8&ceralokigomas as describpdrinofprlicgtian 8¥O gP0YR2 Kgddwths nesewfi on or of
a sol ution i nsglvapRAaEHRURNBO WEIRH is EorPbrafedaRidh BRtdBRNES, ndfre | €ast two of
t hese for{Bts. 30 nltg?e hydr ogen halldg IZ in tzée .forén of an aqueous
sol ut i on, 1% heSegrBiraly GWWB&QW%W% n¢ &tP8F- i8¢ the sum of the anmounts
of hydrogen hal i dehapiycabl skidoaticriisprguaily y glyes®] thaer choseadtah theo 70% by
wei ght, often_] ess than or I %. ight, fre nt | ess than or
equal to 405 B Rar b et B RS B4 AT e baPHEBRb, by e gh
and speci f i cabtapchadsstruttuam ghice®bducb of eyclioStrhstunge inghany mixtwe afstunt i s
usual | y great ferasttt?@rbf%en@qual to 1% by wei ght. 8 - When t he hydrogen
halide is in the formof an_aqueous solution, it may al so be advant ageous
that the Brount ofn thy@Fesgenfonirating coafagtinafed glycerpbprrodpstgecardidgdpdignt s of
hydrogen hal i decatish, oe wmatt of the Riy@hasligbhrn o Pglye&tdRprdferadly (Yelydivi ght and
preferably hi gge]try thf;m 01{[)3 e ugbﬂto SO%tb)iOV\eqiﬁgt . ‘glf drogen .chloride is one
hydr ogen hal i BE2bRAPT PoReaigsdn Gisoal 0110 §af Gigllc hbmedBERs t reat i ng
cont am nat ed géntemimatedpiydid tpreduey ficiquenttydedshikan orvegoalitord, g/kdhe hydr ogen
hal i de may copiain v i . rq i's
usual |l y used ?{)1 {gi}flggrs%gﬁoé%lglst,b%g} %/gﬁ’ Slprelmfl E@E? lgfys%hg]?ggenq%ggﬁelo s%sol uti on
and frequidht | porqsperdichldy tespthan onpgualikee.o 1/ kgaandapadticotarlydaw thaperogyal
sol ution. Theise oAfs IASEMHRMYNVRIGRAN B Seeqdu] BA.G3 gubarly suitable.
When in gas form Eha hydr ogen uc<h oride may bﬁ used op@gé(gnally in adm xture
with at least oneTBt AiefS: gyseigld &Lﬂﬁ%%ﬁa@nw% pbnuiteh ddybedcegpound may be
sel ected fr gFhkbEes@d’r@UigfaﬁtglaSidS,tfhﬁﬂgacﬁﬂ% @ﬁﬁce?gemersps@y@,a?tro%&mmﬁﬁngﬁ oxi de, f
steam a noble gas, .and, a i xture of at |east two them The content o
t he hydrogen Sﬁg?wgéaflqwg%%r%]}éoﬂe? R eLP&'I'W}?dlécr%gf%lP'c ﬁlan or equal to 50
% nol , geXer ahlayuyrcwang prachssas suchegual cxam86, the pmwicgssenfomaoyvecasest gr eat er
t han or equal %,410| - L d % nol ,

ofPartPor iRl }an%a& gllr{'d/ thf) ﬁ%t%&lé}?%ltpdg%ﬁ%&'ﬁcaﬁ&l 94/ f{?

frequently greater_ than o i \ nmore specifically
great er than &oayisation gnd/or hydrolysis and/or ammonolysis reactions.

-

In the process for treating contaminated glycerol product according to the

invention, the halo-de-alkoxylation agent may be used in any form selected from
30  the group consisting of solid, liquid, gas, solution, dispersion, emulsion,
suspension, and any combination of at least two of these forms.

In the process for treating contaminated glycerol product according to the
invention, at least one portion of the halo-de-alkoxylation agent is often used in
gas form. In the process for treating contaminated glycerol product according to

35  the invention, at least one portion of the halo-de-alkoxylation agent is often

supplied in gas form during the reaction.



2099.9 % nol. A gas m xture consisting essentially of hydrogen chloride is
particul arly conveni ent. The use of gaseous hal o-de-al koxyl ati on agent
has t he fwbDl20wWimsge6advant ages over the use of an aqueous PSOIEPRI00O6@TS t he
sane agent: (a) a higher conversation rate of the glycerol alkyl ethers
25(b) a lower quantity of water to be seg)arated fromthe glycerol at the
issue of the treatnent (c) the formation’of an al kyl chloride co-product
easier to separate fromthe glycerol than the correspondi ng al kyl al cohol .
Al'l these advantages are particularly encountered when the

hal o- de30al koxyl a?ﬂf@moagmmfth%hﬁwm@@xy@ﬁp@ﬂg@éusedor sppeliadanitlee gasi d may be

chosen from t RgnOKk QWRIIGAN Ragit 3079 M1, Px‘éfe‘i’&blfﬂﬁi !es’s%S's %Wrﬁbﬂé PBrigdabAes and
any m xture of at

I WO O he are often selectedfrom
the group condfsty 8@ bmoBRst nﬁ@l@reg(@lmtzleﬁﬁ 5%@1&@1 Seﬂénorm?f@a'alﬁdﬂany
m >O<|t ure of alt 1da?a®t%tmm aall rﬁdsepnefeﬁﬁﬂfﬂet kadt 909 %M(c)ﬂo‘fltﬁeatﬂatl bSofuiteduient | yd
i odot ri methyl si |l ane. - | n, the process reatlng cont am nat e
gl ycerol rodﬁ%l{)'({a%éa%or’%'?aﬁ]@ntageqt%eq %V@RB{I%&“ ﬁft(g?ar%lﬁ conpound cont ai ni ng
the al kyl group ofA halive dgrhikosylatiombdont u@dt@@rsumnpdbaseohdm the gaw fotre igr oup
consi sting of . {Fal i des, al cohols, al coholates, and any m xture of at
| east two of t em B he forned co ound containing the al kyl group of the
gl ycerol al kyl et Néienjig gessioam) he Aplogagikorydationeageniones baressd antignadlyhol , and

frequently a [ admbik@rO%ithREIh¥dne other gdfRBud @Udi@%ﬁn@om@uﬂ@r g@eb@ ning the
al kyl cohol, nore

gro of the gl ycerol ether is efera an a
ot o1 er 2b1 4 oEHERGI O THE Sk E dHBanac SoRESE AT HGOEHE SRS gr oup. of
the glycerol airynh d@t(hier stean, anibbamgeeqaml dny rpixafre of edeaeoneot tham. dlhiey|
chl ori de, m)rg IR%Y[ fgly l Xe -d lelat'g enlt glth mixtu; e is unua{[llhergat I‘C;[Ea%l 01r]c or
g pr 6auc 8 tRE P IRV Eén

treating contam nat yEer 6 £4cCoraimy ion, at |east
one portion ofquahéeo %cmobbﬂam kiehteethagior ngual bIaS(b%nme}r ﬁ@quﬁttmlyg‘ﬁ@ltqrcer ol

hal ohydri n. Thﬁn%lr%&@an%w%abm{&rﬁo eoﬁcaq@ra(&%rtﬁ habohydrin or a

gl ycerol di hal oh r|n or m xture there aloh drinis
preferabll a §?yeswpbl A rﬁaﬁmpmﬁlﬁ%ng q%@ltgily@émhaﬂpaﬂ%ﬂ%w ﬁt%y be chosen

fromthe grougg@@@spasﬁdum1ﬁon2&ngﬁtyceroI fl uorohydr| ns, glycerol

chl or ohydri ns, C rins i odohydr.i ns nd 2 m xture
of ot I sast o olt Themecs GEBrmecRhuRtH el oiereirdal «hcer o
nonochl or ohy dinventicn, piar tale-dé-alkoyylptied eganechay containla letahieormrafmgdmgémr

treating cont QAL %lghé’l‘&?eﬁh hFIro ﬂ(g;;lmﬁ%&mgfy@% %8851%sa @%&éu?%}iyzt he

treat nent of cont am na rod
bat ch nod¥), |sw§1bhq Mmﬁmfpmﬁajéeas’o@@ lajsrdr@gﬁnd@hdetsrrn@u@smb@@ntavh‘e expression

“continuous node” 1 e PRARESHPAdatiy FRAMIARPPEEAb] MYduct according to the
invention, the halo-de-alkoxylation agent may contain at least one hydrogen
halide.

The hydrogen halide may be chosen from the group consisting of hydrogen

25  fluoride, hydrogen chloride, hydrogen bromide, hydrogen iodide, and any
mixture of at least two of them.

The hydrogen halide may be in the form of a gas or of an aqueous solution
or of a solution in a non-aqueous solvent, or of a combination of at least two of
these forms.

30 When the hydrogen halide is in the form of an aqueous solution, the
amount of hydrogen halide relative to the sum of the amounts of hydrogen halide
and of water is usually less than or equal to 70% by weight, often less than or
equal to 50% by weight, frequently less than or equal to 40% by weight,
particularly less than or equal to 25% by weight and specifically less than or

35  equal to 10% by weight. This amount is usually greater than or equal to 1% by
weight.



node in which the reactants, that is to say glycerol containing at |east
one glycerol alkyl ether and the hal o-de-al koxyl ati on agent conti nuously
feed a resotzommenmsdi um and where at | east one of the reatEPRIVIPsE@dRICE S,
that is to say a 30conpound containing the al kyl group of the glycerol

al kyl ether or the treated glycerol are continuously w thdrawn from said
reacti on nedi um The expression "ba¥ch node" is understood to nean any
ot her operating node, enconpassing the sem -continuous or fed-batch node.
In the process for treating contam nated gl ycerol product according to the
35i nvention, the Whsatthehwdrogendwlifietsrndheaiora of enpercous pelugemdrmiy y great er

than or equal 3k 1L Q&vanRick&k @AQAE SholIT hrog SR lide Qe Rbe tofth€aHRBE! Y
greater than or - 10 - eaual o.60C grélgwfar. fllgbll arly greater than or equal

to 75C. This thempaatspfdyioege palideand Hdnhigherd AyLer 9gahiede oMt en | ess
than or equal wie@phl 4QCrefor iy aiphtythhesseduadm 30% bguaighito 120C and

particularly | ess an or,.equal to,100C, . process. for treating

cont am natged gl ycglﬁ'gfogﬁ?g&la@#e gcoct}&héfgl}?ée? hé]ﬁ?te}ﬁ%ilwgw}% ?e‘t he treatnment is
performed at a pr bsdapecgenier akdtinggostenatehalycop! pgdadt abording tdthe

absol ute, oft - : : te, frequently
greater than gﬁegﬁﬁgﬁﬁ%g@n%%ggﬁg%f%@%ﬂﬁ Fbl%%ngg@??%ul ar greater than or
equal to 0.9 bar ABabydipgen chigridegs ssually aisgdingbe &re 9fyp gassaftanHagheor equal to
100 bar absol g ofeint:@0ed 86 utiBAAN® Fre@etndl it heTOrRBF a alS Al fas higauent |y

| ess than or equal 10th 20 bar absolute, in a lot of cases |less than or
equal to Hb b&AP 5B WG in particul ar less than or equal to 5 bar
absolute. In the phocess dhadout hedrbbargeldendainipaaicetiriglsytaiial product
according to the pRvention.and,in th . re.the halo-de-al koxyl ation
agent conprises hy reﬁdltéﬁgsc%?%lrtlhag,yaﬁo 8&?@&& err%ﬁ}'blgélgegeofpfng?g?dﬁat a partial
pressure of hydmagen Wit llasi adw qeaaasdouy cgmpatndr Tihhatheoigasesqual to 0.3 bar,
often greater r 5%@4 r n or equal to
0.7 bar and iﬁ$ﬁg§1ﬁacrﬁl ar gerléecgetdg?(ﬁ?ﬁg{lgrgrﬁ g%ﬁgsﬁhégfgﬁ%%ggr@g’%’s ressure
is generally P%rg@n fezilcottcap o lozappmndmy, migture AT pdsast tranl Bemeddsl to 50
bar, frequent byntbiges thd@ardien @Elbakde 10thenikAie islBudlly @tatef the@8LSqlae®S t han
or equal to 18 g/ar nd in partg’tctﬂar Ies% tg(?p or.equal to 5 batr. 20 In the
process for t %fF’HEgEB?W%‘P?&% ag oy e fo B sumeh EARY HYSAS he

i nventi on, whénntoheqial eafdrntol, sficapreated tlautor equdd ad 80 %emdE fretihentlyr eat nent
time i s generagl] o 1 r an or
cqual to 20 mgyey Aafak Sy A58 3o ik ha e SRl BRREE ol
particul ad0 gr 830ép mdlan gas neigivad cansisting cssTrfiadlytafigdiogey elrleridd isy | ess t han
or equal to 1ggﬁ@ulalq§,g@[{\,eh%§§ than or equal 25to 50 h, frequently |ess than
or equal to 30 h,_in a |lot of gse | ess than or eq%;a%: L‘o 20 h, in

particul ar |ess tRBHUSOfEGERAUs plowds-alkenydptivnrageddee theifeloVipel ess t han or

equal to 5 h. advantdgbs 6V thiy @e@Fsn h@ucous sdtilivigoftbntand fahed gl ycerol product
according to e j.nvention, when t treat t, is carried out in continuous
mode, Ctha es HarENEgbiRBagPh el e BT ERGLFRRSS as the ratio of the
vol une of2% he(r)edotvcoquantti afiwdter to fve sspamtod fromethé gbderll evwhe assesoftthe t he
reactants, is gepsf y greater than or equal to 10 min, often greater than

or equal to 20 mn requently qreat_er than or equal to 30 mn and in
particul ar gr 6Qtthe formanome! asciliar] chipritic so-produst pasidr deprperats fremithe gener al | y

less than or equdcctd tHRAGhO coBshEih@sIkyt Nadho?r equal to 50 h, 35frequently
| ess than or equa ases Iesa than or equal to 20 h,

h I f
in WD 2010/ 0666665&%%0—3@%;%8&?7%“1&1“% encountered when the halo-de-
30  alkoxylation agent is hydrogen chloride.

The Lewis acid may be chosen from the group consisting of boron halides,
aluminium halides and any mixture of at least two of them. The halides are often
selected from the group consisting of BF3, BCls, (CH3),BBr, BBr3, Bls, AICl;
and any mixture of at least two of them.

35 The halotrialkylsilane is frequently iodotrimethylsilane.



- 11 - particular less than or equal to 10 h and nore specifically |ess
than or equal to 5 h. In the process for treating contam nated gl ycerol
product awoantiwgebo the invention, the nolar ratio of wPrhe/EPetlcEm®UNt Of
hal o- de- al koxyl ati on agent 5introduced during the treatment to the total
anount of the glycerol alkyl ether present in the contam nated gl ycerol
product before the treatnent, is often g?eater than or equal to 1,
frequently greater than or equal to 10, in a lot of cases greater than or
equal to 50 and in particular greater than or equal to 100. This ratio is
often | ess than ol dgusicessofor poatpgronfasnaiethglygerpbroduedigacasdingdaiic t o 1010

000, in a IotRknkas e f’o?rﬁ@d écﬁﬁﬁblﬁ’lﬂ cBftdAlind @e 4AQP 1%'{19 o¥ﬂleF§Hjée'r(ﬂlé|l | ess
than or equal to 500

process for t co m nated gl ycerol
product accor 8MRGMEY b ﬁ%osp%gr@mﬁisrgm%@nwat&q &i‘@ﬂé@ 59 I£ont ami nat ed
gl ycerol produigbhélnds,tahe ahphodearead fledkbtatviowT tikgent may be carried out in

t he prese e of a ast ,ane cat t .15f.or the hal ion

pol yhydro | at ed ipﬁﬁ dcqlﬁlpgmbact%?%lflg%yauﬁg 0P 0&%@?%}'?%{05@{@& and/or a
car boxylic aceﬂhedlsmlswedtyl aneulkyThelida stvostymescared cahodiemd vt neglyremixhecc hosen
fromthe gr OUBB&QQﬁbS“ ng of carboxylic acid esters, carboxylic acid

chl ori des, car % Ic acid anhydrides, carboxylic aC|d salts, carboxylic
aci d amides, nitrilhe&rmsdgompgund sentriringthealkylezaup afie glycerakatkylsome 200f

whi ch are deS@ﬂth@%réfBraﬁ@F&déI@Jh'oP@ndP@p?eQ&%l@%@t%ol' n the name of Sol vay
SA, from page 6, l.i.ne 35, the co nt  of jch is

to pa
i ncor por ated here QP% %‘glnda“r‘?&tquﬁnﬁﬂkﬂa}uéﬂtgf‘?ﬂ? SH6BXH5%4, of which
t he content, ather ﬂpman&neﬁljpre&kﬂeﬁ nidn@erpas akgeciiodds, pagepddiculhilpe 20 to
page 18, Ilne 3th 1[§ 01qgor porated herein by reference, and in Application WO
2009/ 077528, I lﬁe nanme of Solvay SA, of which the content, and nore
specifically the batéls@g@esm‘fOpsfg@mg(rontanne&tecﬂglwgerel pnoéuqtracmr@mga@éd her ei n

by reference. in ﬁtl(gﬁra@fe)(s?ton Mm%h%@tki%e‘%\gce?&ta mei/ﬁfay@e%ymr@a to
H3PMD12- x\WW 040 ei I teger bet n or zero)

H4ASi Mou XW046YG$‘<TOBB"M]§Y¢§% i nteger between 1 and 12 or zer o)
H3+xPWL2_xVx040 (X‘h@glyﬁétoﬁﬁ'alb eahaped yvg@eers%oa&mo’hydﬁﬁ ozargg)ce@md

H3+xPA4012_xV descri.be

Comuni cat i oné%@%hiér%%@%’éx dg%rfop%ﬁ%“te&ﬁi‘éf thPF&'S}n é?lpéf%fc%i)?ya rret al oxi de,
a m xed netal glyxerdémoaoltudxbhy«ianof a metal fromgroups I1B, 111B e.g. Sc),
VB (e.g. Ti - A (e.g. Bi
of tgle Per i ozjl C ?g&%% 6f‘rxi‘%al&lkéj n%}gbe @'r%er% %ré/@l}ﬁg@% H)%H%Slﬁﬁg erl(odlgc )
Tabl e of 3he 3kyE¢r9hﬂmr9hy@’ur§hglaserﬁlechl@@hydmns mcqﬂldorpmohfdrmﬁ glyeupl J1 B of

the Periodic -Eﬁlléhﬁhﬁ{s ahH%thﬁ%fbtéfat ?éé?rthtw%%f@fbm aafyceio‘f ChidrdhQERAYAE chosen
from | ant hanoi acti BOI gy zeol | te het ero&ol yacid salts, oxo

d 4
aci ds or oxo Eﬁ%ﬁwéial gb’cgli%ﬁlo&gc dryg 15(94“1 Youeleprdri ¢ aci d,
phosphoric acid andths@lrdc@sﬁbmreafng do@tantinaed gllyaaﬁl pobt& abétﬁ‘dﬁgfto hei obi ¢

d I t di hopi id
opt i onal by 1 nibgegib i i g ieRlagacT B o bt odu iRl e i, ont “op
2008/ 214280. in bat¢mbtie ipsaviessitinosustmedtarng caginuans mated gl ycer ol product
according to the 'rpé’%(g}rbﬁ%[}n '*c{i‘#m{u%ﬁ&hfo% Rehyg: gtBo&FbemEQ{‘é e‘i’eﬁhf’gd gl ycerol

product and the ha tiron agent is often carried out rn the
absence of cat@dgét which the reactants that is to say glycerol containing at least one

glycerol alkyl ether and the halo-de-alkoxylation agent continuously feed a
reaction medium, and where at least one of the reaction products, that is to say a
30  compound containing the alkyl group of the glycerol alkyl ether or the treated
glycerol are continuously withdrawn from said reaction medium.
The expression "batch mode" is understood to mean any other operating
mode, encompassing the semi-continuous or fed-batch mode.
In the process for treating contaminated glycerol product according to the
35  invention, the treatment is performed at a temperature generally greater than or

equal to 20°C, often greater than or equal to 40°C, frequently greater than or



In one particul ar enbodi nent of the process for treating contam nated

10gl ycerol product according to the invention, the hal o-de-al koxyl ati on
agent compoi2seg@8eous hydrogen chloride, the treat nenPCrEPe@0-&AS out
under at |east one of the follow ng conditions: in continuous node, at a
tenperature greater than or equal to 70C and | ess than or equal to 90C, at
a pressure greater than or equal to 0.9 8ar absolute and | ess than or equal
to 5 bar absolute, for a residence 15tine greater than or equal to 10 mn
and less than or equal to 10 h, and for a nolar ratio of the total anount
of hydrogen chius fie0°Crandutticalirbygreater thiveox eamak teshsf Ct Bhis FRenesatule ianount  of

the glycerol ﬁh&ﬂ,1&%@%&19%§§ﬁ@616@(i6§m9ﬁ@§ﬁﬁh6ﬁé@9ﬂ9JMﬂﬁcoﬁaﬁkﬁdth
before the tr at t han or. egual to 10 an han or” equal to
10 000. 20In Pée?g\af f{ﬂgranamw tesf %nr%eﬂp%}égéé for treating

ﬁ olnt a(rjn nat ed lgl ycafmb pRscRckLIdE traamgrddnfagnﬁaaed @l@cd:rﬁlllﬁﬂtiual’accdr&l(ﬁg to the

al o- deal koxyl ation agent consist ential

Chi or i do. anariiaid BETRIEONE By FRE0H pRimle BlnePRRER Nt 8Pkt
fol | owi ng conti §.B basabsphute ofitn preetes thmade cqa! tal b dapebsatutie, dregnedtyer t han or
equal 10 705 B 3 of DA 8 0 SBAUR kLot pRlcuflr BEGRS UK RIS | han or

equal to 0.9 | ess than or ol'ute, for a
resi dence tind 9d?ﬂéa]t>5@|1ut€ h&his dressga al gangrally less thagrmr aqqualdo 1A@Rator equal to 10

h, tan(cji for g BBodlte rcﬁ’@e?%s@{thahh)? eh@zll?& 5@%‘9{%’&1{501@& Pr)é?de‘ﬁﬂ?{l’eg@ tfﬁa‘ﬂrerQualll vl
i ntroduced dur i reat ment to al amoun e cerol alky
et her present 9 2(9? &%mea%anlat %%Caéffsaﬁﬁrtg 1 fr SYRdP llgg’laf)?tégo &%X reat ment,
greater than pmieqwahahmmieranﬂlkes&nmhaﬂmmr equal to 10 000 The
process for_treating qantam pated lyeerol Prodyst ,agcardingat o e

i nvention may inclu & a SUppl enentary trea
portion of th&vghyaresnsl indhx Qasmezdielatth@ h&dogleerligfxylation ngedcoentiscand at | east
one portion OBy&rEgexgélﬂ&“r‘c{eO{here%ﬁﬁéﬁt id &rfo@ﬁe&g{‘é pRtineedug! ‘gﬂﬂg ePr oduct

before the treat 5subj ect ed | east” one ‘separat i eration so
as to sephx at ehlpride genpralygreateighin %@e%hts&ﬁharc@%%%rﬁatﬁ@th%er gquayio group of

the glycerol alskaak, feddueitly gre Eﬁatéﬁthan or cqubkl® G2Par Aldiif Pa@RElALIcARSs tHIRY

CoerrI se at | east consi St eva Con nt ratl on,
evaporat i ve cPyeddl 1o o R T AR
stri ppi ng andldss thanh ot bquplitadS@kdrr fieducotly bpethanioongyal &s2@bacini abledof n

Appl i cat i on Y\pasgg%gé ﬁ]ﬁﬁ %?gcllﬁa'l Iy f@?ar&%&%hﬁirnﬁﬁ&r‘ﬁ%&’s t§ﬁ1 ?1]c é(;fﬁlﬁ' t%pf‘(ga? 6, line 23

to page 8, I ncor €i n hy
ref er ence20 Thin thalpercges far K@%mgwpn@mmart@thgmp mduqt ﬁécogélpart@theon

oper ation may iRenteH, Whed tmkea%&ﬁ%éﬁrw&b% iRbatth %Hd%%@@ﬂé%ﬂrﬁént e if erm
"consecutivel y" |s under s an sjtuations during whi no operation

for separati ofesraliygreat fﬁaﬁ%aﬁ?ﬂya Oty ACH Betsr PO@P@%%% Bi: gl ycerol
ﬁl Ikyl det hlerk fﬁle@uetnklgz ghdatattesh @l eylﬁﬁrt@BOIrﬁm@ﬁdi id pﬁnauar g:iwtbﬂgaﬁ bﬁ%qual g

al O-de-a (0)¢ i.on r eat nent The erm Si S under st oo to
mean ai 1 ot hel® Ly Tl 1BRa: ERbARS- BE st PR SH b sln SRR
separat i i opér & h(fmqaemlmlfesseuhalcalr ¢quelbitodifx h, s midttodineses &isy thaf SAequdhéed end of
the treat ment ,g. GORKAM: Osg%a'af% o mgg&tmas ohdagly Qs e drnvent i on,

t he degree of cohv cerol rs I'S general y greater
than or equal cqul® %8l % usual |y greater than or equal to 10 nmol % in many

cases greater thapm@g iﬁ%‘éé’é fok aea’&ﬁlgmah%nﬂt&@glyaé@%@au&faaébr@lh§%mal to 50

nmol % frequentky reater than or equal. to 70 cases
entlon, when the treatment 1s carried out in contlnuous mode, t remdence

greater 30 time of the treatment, defined as the ratio of the volume of the reaction medium
to the sum of the feed flow rates of the reactants, is generally greater than or
equal to 10 min, often greater than or equal to 20 min, frequently greater than or
equal to 30 min and in particular greater than or equal to 1 h. This residence time
is generally less than or equal to 100 h, often less than or equal to 50 h,

35  frequently less than or equal to 30 h, in a lot of cases less than or equal to 20 h, in



20t han or equal to 85 nmol% in particular greater than or equal to 90 nol %
specifically greater than or equal to 95 nol % and nore particularly greater
t han or eyoabiwwed®d. 5 nol % This degree of conversion | 2CyaPeoI0bea7s ess
than or equal to 99.9 nol % The degree of conversion is defined as the
ratio of the nunber of noles of glycerol alkyl ethers converted at the end
of the treatnent to the nunber 25of nol-dd -of gl ycerol alkyl ethers
submitted to the treatnent. At the end of the treatnent of contamnm nated
gl ycerol product according to the invention, the degree of conversion of
the glycerol atkigulaglchethan poegyial ekt anghaiptsr speaifigalfclessdhathell eshpltei n ( degr ee
of hal o-de-al kgxyl ation) is generally greater than or equal to 5 nol %

usual |y greater than or equ to. 10 nol % i y cases greater, than or
equal to 20 nol % IbtfhP@FPCQ? f&rPatmgeﬁqn@m%e@glwoE@O%@t%cqrsi@aa%ﬂﬁ y
greater than aivestigalthd @oldOratiolo¥ehd tﬂta&aﬂn@ﬁnthfh@BS(&salgdS}Qadtﬁfn dgbmn or equal

oreater than SPRaqel d B 8ot ol B Briat s Hy ST KA RRE o o1
equal to 99. Spros¢riioin ﬂﬁelcs'ndagmaeai gifycarohwredgit bafors thgervetmadnk.yis bss t han or
equal 35to 99 %yf@?kh or e to 1, fre ue@ﬁy %Ilggteteﬂﬁn of e(ﬁlﬁ‘?tot f(ﬁ"ﬁ]i Q'Etmoggése

cont am nat ed cero ‘acc e I nve ree of

conver si on of gt%@f&}ay@ér@@maléﬂ kY pndoimarteculag %@F%é%ﬁeﬁﬁalﬁ@d%cﬁ@sof t he

gl ycerol al kylat®Rtifgfién ieSs meﬁl@f daYtd Hﬁ)s()dohﬁfgq&htl %@thah@r%@umd% often

| ess than or i@é& to 50 uentl% ﬁ@@ an or. eﬂ% to 530 nol %
inalot & ¢ | 1B@dotigfe Seéﬁeséa‘ﬁ’glorteﬂu 80 1Y 0andiip paRticplaE [isshap@ls ¢ han or
equal to 10 r’redp%ltdsﬁmblfl caIIy | ess t han or equal to 5 nmol % and very
particularly |ess n e Thi version is
general ly great erlnt‘[t%lg roc?resset%ﬁ%Fatig 8 Ef‘m E}tg ngfer?ng%gu rghﬁé ?ﬁleat ment of
cont ani nat ed givyn‘fe(rmlthemew@@tbeamﬁhﬁ ertanpind @t @é’cﬁwemduotmndtth@hd@gr ee of

conversi on of d&.laﬁmgi,m&{ Qéenpfn%?%thaﬂrf%dtotlﬁln(%ﬁ@hl%g&ﬁ@fo?gt 19&&6&5 QAtalgrDtOdUCt
before the treatnen enera reater or . equal | % often

greater than &¢ t%h@é@getné“@l af Hﬂiyb%dr‘?’?yéﬁﬁ%ﬂ#@%ﬁsgrT@b’ﬁtCéFalﬁfShH}"iyé’P aequal to 0.5

mol % in a | otarBbxyERIRE eﬁfdﬁﬂtanaeri Hc @d’ld ﬁ@t@@dtw’éoﬂle o@blr@Rccidn particul ar
greater than qr..& ual t ZCm)I(V

i S conv rS|onjsé5 eneral ly
vor Ct han- or SEICS (YRS BT o PO HAR b BE et SABRmol o
frequently | owsbotimmeat chéwyikek, ¢adoo3(®1ma¢1a’qanhydraie$ @hrhb&yb@.&%sdlﬂy\er t han or
equal to 20 C r I % This
degree of convers}l%glﬁlé aldsh %ﬁfi& ]ﬁrﬁés %ﬁ%\%yawe%fa B’a'&t%@?&%ﬂ&ﬁ%es of
gl ycer ol H¥ esehwhich arhéeseabadaniAmatiedt iag WELZHS/ (b licn thsafadiceoft he t r eat nent

and whi ch hano%?BAz%ﬁfﬁ/a%E%eﬁn@QS tt@ﬁa | b 3tsh@1efc5ﬁ@ﬁtrm&hlé}plst he nunber
of noles of glycerol qfﬁéfF§Vé Fnt e am nat ed cero proguct before

the treat ment lfcorporat TCHFe- A1 51 f\alplaqaegn ‘%8 a?%B?/B%%’Sé plyhich
manuf act uri ngth% d@h’gé@@raﬁdi nod gycolticdlly thegasage ﬁbﬁgpage 12, 1inc)0 @ faizt $8, st ep of

t t | d t t t ed t.h | Kyl
Lreating & ol gesol sRoadyiy RRNLAT ARLS il Lol EARh POEBRESE o o)
to glycersl amjthbmamb oIfSabfaySAeoﬁwhmhmlmjcdnm andmbae npecifivallzlthey| group of

the glycerol ?55@% cﬁltcﬁ‘a%"e 18 ﬁ’? '213%6' r°s1H€dr£&%{ed%e%n¥8§fe%reﬁ‘éeky' ether nor an

al kyl ether o cerol is subjected to
a reaction with a h¢ edalystopey ﬁ%ﬂbﬁ@ibetallok)@W@étSll@haSég o12gWaOiofXwhi ch t he

nol ar 30rati opgihg Taﬂ@nt& %Etw%@ﬁl]rhhd(lt éﬂ'%%rcf)ai-l%l%lﬁ W%Xk}abélﬁ afgent
i ntroduced duri nge“q mfgt to[Pé eI?\%{a Vaﬁou tb t he g Yeer ol al kyl
ether present " %tWQF?/ E RN pet e eHe EosdE Rt sbe{‘,;‘i”%e&t er than
or equal 300 0.hn&Bdod 28 anbd&h OM@EGNIO.L a8 desOeddBBang Hee Lee et al. in

Catalysis Communications 9, 1920-1923 (2008). The catalyst may also be a

metal oxide, a mixed metal oxide, a halide of a metal from groups IIB, I1IB ¢.g.

Sc), IVB (e.g. Ti), VB (e.g. V), ll1A (e.g. Al), IVA (e.g. Sn) and VA (e.g. Bi) of

the Periodic Table of the Elements, from group VIII of the Periodic Table of the

35 Elements, such as Fe, Co, Ni, Pd and Pt, from group IIB of the Periodic Table of

the Elements, such as Zn, and also a compound chosen from lanthanoids and



b) optionally, a second step in which at | east one portion of the glycerol
present 35at the end of step a) is subjected to at | east one separation
oper at i orweQIB6b@0 - 15 - separate the glycerol from tREeTEPA@WOONHE([S)
containing the alkyl group of the glycerol alkyl ether; and c) a third step
in which at | east one portion of the treated gl ycerol product obt ai ned at
the end of step a) and/or at |east one-pgdrtion of the separated 5gl ycerol
obtained at the end of step b) is subjected to a reaction with hydrogen
chloride so as to convert at |east one portion of the glycerol to glycerol
chl or ohydr i n. aginepdsazcodifest kptcrppolyaaid s¢lisr oxmatid sitaxpiagy sgﬁ sushais

chl orohydrin E@Y)4b§mrﬁél %&HﬁorM%{ phBﬁ)hGﬁBQélh'aﬁ&@alﬁ%é‘rébﬂf’ﬁ&q@ﬁl@&' e for
the process for treati cerol product contam nated w | east one

gl ycerol al kyfndialsh ereot, niote at%tr@nﬁlaf&e@égorﬁamcﬁawa?wwh AY

gl ycerol chl onghipsiia aﬁay)pbenan@znﬁ Itl&dfoﬁﬂbfdﬂdﬁll’-eﬁchﬁlgéﬁadh hé ansribkaiar i bed
above for thegse tment between the glycerol and the conpounds
cont ai ni ngstthg tﬁﬁ%@"&%&%‘&&f the glycerol alkyl ether. 15In a preferred
embodi ment of t helpthopemsss for traetmgfcotanrinatgd glygérybeodictehtadiobyathicn
according {0 REnfdh ALifion R, AR go%hﬁinﬁ%x RLANARELiSRE D8 Step )

conpri ses hydrogen ¢éh or| aseou en c orl

descri bed abod@'aﬂfvﬁﬂah%ll '(‘)ge@éls(ﬂﬂl@ﬁ)@?]{r@ﬂl mat@@ﬁ]t’seﬂ%‘éf qafﬁfésffep a) nore

preferably consi stiSoRssueiidul 8 dnboafmdix df ﬂﬁ%o&e@i ﬂ)‘%'tt@@ung’&intdmh@te@r eferably
of gaseou ZOthro en chlorlge as describ n the process for

treating cont SFCHRE BpdgetAcesramede 8&?&8‘1’“&1{?& ﬁhﬁgelﬂedeparllsw&m&g%nuf acturing
gl ycerol chl ocmhpﬂsres rgamu@hﬁﬂrﬁ@mcmldrtt& thevteatnan js daheedcmnmamrmaleast gl ycerol

Product mmy D 088 ALASHSHE LA ACHARES MY ML EREBL SORARE T enewabl e
raw materi al s, pre era ron1renema e raw Ial's, as

described in ﬂq@plqr caqual mﬁ@ﬁ@ ez@dsssaamu@mqbyl tS(?D%%WSMGS@MGWH@M thaveorcont ent
and nore specg da@?d 0.y bﬁp@oseﬁl%eg@rﬂleleisrtﬁéﬁ &aélﬁaljto 5I Ba?%bs%@ut% Ofopége%ld%ncé ine 2,

is incorporated herein reference,. as describ ﬂ@?& I cat]on

2006/ 1003152 b{iMS R ¢AaSy t@a@ orgukip A ntﬂﬁé‘néé?%él}?ﬂmfﬁﬁ%ﬁl s"}i@cfPWcal ly the
passage from pRGR réio bf tAe todd amu@agﬂlﬁuogdnrwlozﬁe ihtfoduBEPdBRigahed herein by

30r ef er ence, as desc ed in 2009/ 000773 in the nane of
S o A B R TR i amgm AR BER oL O R nes apes o page
10, lines 16 tant28inated gb}’bepﬁgpeodlﬂ:t bdforeebe dedtme grdater ilmoar pquaAt@do her ei n by

ref erence. treating contam nated gl ycerol product
and in the pr%lclzdeiseESt§h Op&ﬁl%F d;@lf ng gl ycerol chlorohydrin according to the

i nventiorg0 t he BSMWWM@U@W@@OMH@M obitherorass flentreatmgcont ent of al kal i

and/ or al kal i B&t%ﬁfa’fbd@}tf&hﬁ p@&&%&w&%ﬂmﬁe ARBhiiGAHAI)@ 2006/ 100315 by
Sol vay SA, of whi ch th 16 - conten nor e spemé‘ﬂrlal |y the passage

from page 7, Pikpeylaton %geahwsgts qsqi%aliﬁoofa gascousdyApmsrackigrife @i thgy
ref erence. treathidnt ReaRicd®@S6ndep bt leitaht agthe dollBiinp abeddtigisy aer ol product

and i the pr ocess 1.0 FEY A5 A0S SLAGSKE! oo RLer 8PS R REERLAILDY Lo the
25  equal to 90°C, at a pressure greater than or equal to 0.9 bar absolute and less than
or equal to 5 bar absolute, for a residence time greater than or equal to 10 min
and less than or equal to 10 h, and for a molar ratio of the total amount of
hydrogen chloride introduced during the treatment to the total amount of the
glycerol alkyl ether present in the contaminated glycerol product before the
30  treatment, greater than or equal to 10 and less than or equal to 10 000.

The process for treating contaminated glycerol product according to the
invention may include a supplementary treatment in which at least one portion of
the glycerol obtained at the end of the treatment and at least one portion of the
glycerol present in the contaminated glycerol product before the treatment is

35  subjected to at least one separation operation so as to separate the glycerol from

the compound containing the alkyl group of the glycerol alkyl ether.



5contam nated gl ycerol product may contain elenents other than the al kali
and al kaline-earth netals as described in Application WO 2006/ 100319 by

Sol vay SAyoabiodss@h t he content, and nore specifically Phe/Rraeoagas3s on page
2, lines 3 to 8 and frompage 6, line 20 to page 9, line 14, is

i ncorporated herein by reference. 10In the process for treat| ng

cont ami nated gl ycerol product and in thd3process for manufacturing glycerol
chl orohydrin according to the invention, the contam nated glycerol product
may contain heavy conpounds other than glycer ol and for which the boiling
poi nts under a pr ébBseaperasipn Ppprarionsysey earapticat fast aagof thesmowp gher t han t he

boi | i ng poi nt c&{smttlﬂg ogle%ff)%fa@live %Bﬂl&hﬁﬁﬁ(ﬂf b%po?a?w@%%%%ﬁiaﬁ@ﬂ diftilAPBA,] cation
WO 2006/ 10031 content,” and nore specifically

C
the passage f?ra?ﬁ%ag@st%ﬂom ﬁ@pmg 965] Ba\g@hﬂwd X TaEliofoPSFaiopHASy por at ed
her gi n by ref @eerib&d in Apphcht]l:bﬁ ) 1:3) QO(}?XZBS’-B% o7} the:’ £ahd @ES&W&A&H ﬁl‘g&hEd gl ycerol
pro uct a int SS cturl er C Qr ri.n
P eord nalo! Puts 1R 25 8 Rede LR B LRSI B S ot SRRV Y

hydr ogen chl ordfelence he hydrogen chloride may ori gi nat e, at least partially,

from processes asngﬁ 'd@ea%d;%em Plt ﬁén@%&@e%g&%t% %apggatlg}{ nﬁ‘}]b‘éay SA, of

whi ch the content, nor e om page line 32
to page 5, Ilﬁ@‘ﬂi@ou‘i @%%ﬁ]’@ﬁpéﬁl@@ﬂtﬁé@%‘ﬁh Hﬁleﬁ@ﬂér@ﬁ%?éml‘f@rlbmsprocesses as

descr:c bed :n ﬁﬁd&mg@d i&ﬁea‘ﬁ?1t%@t@§fslﬂﬁﬁ§3sihlé}fn itloh hhe ﬁﬁﬂb@ﬂﬂheanddﬁ?re
Specl ic Yy € passages rom , I ne 0] e n rom
page 11, 14 neamp I‘G&Qg ai%ngﬁ\ ﬁM@rowfﬂﬁ‘c%m%ﬁ"%a%ﬁﬁrép @WF@F rence,
and from procegBsesl asacésani dednd ﬂhehppl-desakmqnatm t?@&ﬁérﬁ44ﬁaﬁerb1y Sol vay SA,
of which the cont e ”ﬁ%ﬁ%s”%d&s?o%ﬁ?' ¥ gﬁ"‘ 1XtheP§iBfé%§§sa@f§} fpypage 12, line

14 to page 14, 11né i'ncorporated Nereln erencé. The

hydr ogen chl oalkdeylﬁmn toeatponti aniddlek separdtiere ppdyatdor areAﬁplll coaed ont

PCT/ EP2009/ 06%1{3[;[1%%6(%1 ich the content, and nore specifically the passage
from page 2 ine 31 t line 12, is incorporated herein by

ref erencel’ In the%?@c?@éﬁ%@r“%@ﬁé?é@%tﬁwa&ﬂdﬂﬁe& I pepdust Wﬁﬁfliléhtoaccor di ng

to the inventiRMnvé&itien, tad do@¥e Bﬁcdiﬁéﬂslo@d)f@w l!yébr@l AAGtHeis rgeﬁérwur@ as
described in SSA%?I i cation b {) whjch the

content, and RGP QBB&FFH‘&%W?“% & b%@ﬁ&@&@#@fﬁ?ﬁnpogge&uaﬂo 04718 t o page
17, line 10, nmnyoawes poagt @ctn-or tqual td20 elotlobyftenedreatenthen or equal tbhe process

for treating g S%Cergﬁﬁﬁﬂ 1y Igoe‘%?e{g%anp& g go %q%we n%‘?&%%%%ie?rreater

manuf acturing g rin ac nmay be
carried odft i thapescqe & ﬁimiﬁéemﬁaﬁmaérgr@mréh@oprmvﬂtﬁﬁﬂém% s that are

resistant to 5158% fﬁ‘éﬁ& %féafb@ftﬂaﬂ%r?é@}@aﬂtto as nﬂ)@%ca'htil?@&e bé‘rté@lﬁh&z%?éa’té? fhaO
2005/ 054167 by Sol the content, n@}’ﬁisb ecifically the

passage on pa@%e@a}/'ioi S?s?e%n@?/éoT@@ CRESCiOf ERRYSETR | @cﬁeﬁgﬁ apgf edwdhce, and
in equi prent gy X9 @R %@ld@gre(%@l?ecﬁrﬁi@rs\imdlb daﬁﬁ@rasahératuba)tfﬂ&r@rﬂi&swtant to

tsgfvgcl g'ra\l ng]E Inw%is é)%eg?}ﬁgro? Slrlﬁlg?{c &s gﬁgvelﬁgpgp leleﬁg i tl\r/e\%n%eo Q?o &1%911311’]1-1 ety
25  ofmoles of glycerol alkyl ethers submitted to the treatment.

At the end of the treatment of contaminated glycerol product according to
the invention, the degree of conversion of the glycerol alkyl ethers to glycerol
and/or to glycerol halohydrin (degree of halo-de-alkoxylation) is generally
greater than or equal to 5 mol%, usually greater than or equal to 10 mol%, in

30  many cases greater than or equal to 20 mol%, often greater than or equal to
50 mol%, frequently greater than or equal to 70 mol%, in a lot of cases greater
than or equal to 85 mol%, in particular greater than or equal to 90 mol1%,
specifically greater than or equal to 95 mol% and more particularly greater than
or equal to 99.5 mol%. This degree of conversion is generally less than or equal

35 t0 99.9 mol%.



10specifically the passages frompage 2, line 29 to page 3, line 7 and from
page 23, line 22 to page 27, line 25, is incorporated herein by reference,
and as desorpntvadedion Applicati on W2009/ 043796 in the nameTaiP2®olovays SA, of
whi ch the content, and nore specifically the passage frompage 1, line 30
to page 9, line 17, is incorporated herein by reference. 15The process for
treating contam nated gl ycerol product -dfid steps a) and c) of the process
for manufacturing glycerol chlorohydrin according to the invention nay be
carried out in the presence of a catalyst as described in Application WO
2005/ 054167 by Sohythe cgd of gic tydaraent oh eorteminatnd, glyaeeol pooduict preerdingtl | y t he

passage frO”‘Hﬁﬂﬁv&ﬁthﬁ@d&ﬁeéST&ﬁQ&s%mdfM%?1,éxoﬂﬁkﬁﬂﬁﬂﬁﬁﬁrated 20herein
by reference, he content, and

|cat| 200 4, |ch
nor e spemﬂcgi?lpg'entaﬁénﬁﬁ)éié“étééf cﬁ\ﬁﬁ‘ﬁ é‘ki’get Tsriég%’f% lsssgbam ar cquahe 3, s
i ncor por at ed ttES(Blnﬂl%yoffeﬁaﬂ&d’thkﬁﬁor ag0al tb 30ARYd, G@Qu@mly\l@sm%r%ﬁﬁ% in the
nane of S va¥%SA of. t he,co

o peC|f|c he passage
on bage 10, L ERED i AR TR IR Mo sl TP RRLG PRI GRr s BBG, 0°55 %5,
t he process foremthﬁHbmuﬂ%MQe@ﬁeﬂbﬂyﬁehmim&hhdnoﬁydmﬂhmatwnyding to the

i ti bed
nopt 1 cart on W D60E bS] A0 or St RSB, TR b A B B o e
specifically gﬁ@“ﬁb§§@§@ﬁéwlﬁhgﬁmém(?lﬁE%06 to 15, is incorporated herein

by reference. 30Sph@mhcChd@f thfecaRh&QF %oﬁt%lﬂ%’éatgl?&wfﬁr&ﬁwt heolivesy ol
chl orohydyin gccordin t%o the ipvention Tg¥ rried oub%as described in
4

Appl i cat i BB 4B 8CHC LoFARNGSER O WE RIAENE and nore
specifically theapansdgégeens ppadyet Hsfoﬂeitheﬁreaﬂlehus%&naﬂdy frcotor thager 2, |ine 6

o page 6. 11 ag.tth 01 Bl IcORRPLALEAIRLELNLPY 6 SLRIENEEN AT IR RLOCSS for

treating conta cero process
for nanufactuﬂwn@rﬁmaﬂgiQéémd%u@habﬁoﬁwwﬁ$@fawcﬁmdwnngﬂﬂlhamﬂ%ﬁﬁd-

i nvention may; rplgarﬁélfléﬂs'é?gat@’thaﬁﬂr% suarzeﬁmemf d@gl%ebv%eﬁ%ﬂgscr' bed in
Appllcatlon 005/ 054167 b he content, and nore

speci fically gererphslowgethan Obﬁ‘y@l ‘1013/ mp%soft@z 1@\56@9% pisequakior{ioralied her ein
by reference. fﬂé@ﬁ&ﬂ§ & eraRgh @r)eq@ﬁl o130 6105 e IBtOdIf JABRUSRE tHhin algecfuale

gl ycer ol chloro N _accor to th |nvent %p arrled in the
O deenoe of ald 0ol sREECPAlif By P A e ARt TR R REAT Gl ycor of
as descri bed convApydn 6aetioed AAEHhS B0I6/oI Gig3htntzy oSololayof §Hcewl pwlsenthin t he
content, and Eﬁ%rc%nﬁggﬁdttéd %gtér}é]lﬁzéaﬁ?&%ﬁogg%% f%gtnpe%ggn(gwh c'hrh%%% to 25 and

fron1page 15, rat ed herein
ref erence2 Theorpm@@gtstht ond @r?féattrleaigle@bt@ttherilwab@rdbfgmq}@@fcﬁlyw@dm@s@mand st eps

2) and ©) of if\he REAGRARERAYAGINbERE hbGcahyger of chl or ohydrin
accordlng tothe|ﬂvent|o \'/ carried out with Stll’l’lng u3|n a

stirring system adngBYERt qli’?aA?)“ﬁP@d’é?‘ieé% NYPOPECHABZ ARV vay SA,  of
whi ch the contiebiohyafial compesid@speci fically the passages fronlpage 1, line
30 to page 2 ne 31, is

, line 3 fr. line 22 t.
Cncorporated’ Rlraiint B5P ViriekBhg BHEEroT by eonfiutity RV it a5,
manuf act W3 ng t eyagtol@tkybEthehinarddntd comvestcat daadi o1y pootidrhe thegkyntriobn nay be

ied out i |
5006/ 106554 i n fhy! ML AAEkoRITEH 1Y 8T ARG ;ARG ndBRIFALON T
specifically th@rwmfégéglywr@hﬂbﬂg%her angl thyé ispwither aalyecrol alkyligshes nand from

page 14, |ine 15xt.Gypader da glytdi8l HdlohyldSini iﬂ%l@l@fh’étﬁ;ﬁ:e'&ﬂﬁ@w‘b Lyedrigfaer ence.
Step c) of the process .for nanuf chrln cerol . chl dri

according to t hdS4HOR Afithgt, lopslonsehalosde-p aXQe&m} cgt, apd, 1y whic P@éd. ng of

whi ch is 30 ratio of the total amount of the halo-de-alkoxylation agent 1ntr0duced during
the treatment to the total amount of the glycerol alkyl ether present in the
glycerol product before the treatment, is greater than or equal to 0.1 and less
than or equal to 1 000 000;
b) optionally, a second step in which at least one portion of the glycerol present

35 at the end of step a) is subjected to at least one separation operation so as to



25as described in Application WO 2008/ 107468 in the nane of Sol vay SA, of
whi ch the content, and nore specifically the passages frompage 1, |lines 29
to page awol2oreaéboand from page 5, line 34 to page 9, [PCIEPLNY/ 0668

i ncorporated herein by reference. In the process for nmanufacturing the

gl ycerol chlorohydrin according to the 30i nvention, the separation of the
gl ycerol chlorohydrin and of the other -dénpounds fronlthe reacti on nmedi um
may be carried out as described in Application WO 2005/ 054167 in the nane
of Sol vay SA, of which the content, and nore specifically the passage from
page 12, line 1 seRrrgages alycerpl fiem 2l canepoundisy portainiad thealkylrerpyp péther ence.

35/ n the procesg%%gﬁﬂgg@mg@@ggﬁang t he gl ycerol chlorohydrin according to
the invention g ée aration o; t he glycn#§J chl or hydrlﬁﬁand of the other
¥ yh

- 19 - corrpouﬁhsat D o Vil 1ot QReaPTHAM Ry Eed Bb eRiobup U cor df ng to
met hods as descrdbthe@bdlaﬁtlﬁmmkildfatepamaﬂwbﬁm@alsﬂ&%ﬁo&twmofﬂhe styarmedf Sol vay

SA, of which the conte . ec Lca a on page 2,
Tines 310 10 ab Rl S eT858 b Phisttes « FAREOTE I o
i ncor por at ed hedednwbycﬁbéﬂ@memmeconthMdmmhempwnu@sefm@ghmammﬁacturing t he

gl ycerol chloro ehﬂcﬁﬁﬁﬁ%@hﬂg to the invention, the separation of the
gl ycerol chloro ot her conpounds fromthe reaction nedi um

may be carried ouPteRedof dicgoaess foe Mesuiactsing gbeceioh slorahydgipmaydei on WO
2006/ 100313 i BarkiB& oHaiRIcPThe %@hd’iﬁbfns&féscr‘i’cfed]a@w foh tﬁé]ﬂo@&ﬁ‘ Ffteatiand nore

specific Iy t ssages on m page 21, line 7
to page 2 B@elggpm%ﬂctme@rrwg%ﬂ a&hﬁb@aﬁtﬁnsﬁf’wpéa@ kehé™ PAED e
process for nanufS&@ﬂbbﬁgmqm@xgdﬁﬁemmMﬁmhkmngMﬂﬂﬂnhhﬁﬂqﬂdnmgy&m t he

| venti on. e, ReRgL AL ANl Al yestoly SHL ORI ARRL Sl Lhe other

conpounds from reaction e carrie accor nmn&o met hods
15 as descri bbewiean tkmglyc@mhamhtmomandmimingthmkﬁmmft@ml vay SA, of
whi ch t he CO“%@@&UIQ@ | pLe specifically the passages frompage 2, line 6
to page 3, frompage. 18, line 33 to page 22, line 29, is

i ncor por at®ed her eftha Bi¢ qr@ﬁeeﬁ@@éanemﬁ fh?é)r%eé%@génamafacwwafaagéywq ng the

gl ycerol chl oembydhiifin acoediti f&th&%&ehﬁo@@h@MﬁMbQﬂqox&ﬁﬁoﬁ a@@ﬁ @&ddqa of the
gl ycer ol chloroh rin and qé thqﬂﬁ H% cgn&@un ) gq%t e e i on medi um
may be carri eateB CQ&BI&T&P%IP}‘. OF! FEUHG B S 8@8%6‘108;% Y rﬂg%‘dﬁ‘?r& $on WO
2006/ 100320 i deschibechamse0fThSbhlvale-£Hox yddtiontaigert ustrbincsoeyt @nhore pneferablye

spect [1cal |y LR RasSagen, L A BRGEcryridd 08 A0e09.8805, dhealdfle 23 and from

page 6, line cor el n by reference.

In the pr%besQY¢©gﬁnﬁ&uwkUﬁuk&ﬁﬁwﬂﬁ@ﬂgiycerol chl orohydrin according to the
invention, the 539@%@%h9@&9&rh@ﬁn@h%ﬁ@%ﬁﬁ&é&é@%&ﬂVﬂbﬁax%ﬁgnﬁ%e%ﬁﬁm&iher
conpounds froglthe react%dﬁ %gg% be carried out accoggjng to net hods
as described fH facld ey SAES wﬁﬁ@ng“FHmﬁﬁ%ﬂﬁéﬁﬂﬂﬁpn fvay SA, of
30whi ch the C@éﬁt@rﬂinateargﬂyd’éwl@r@cﬁﬁcmﬁy @abbmufehetaptm‘gs@@ﬁso@n rPAgeatcdiald i nes 3

L;’ rzgf Zpgnigom Igrenewablé {rar\]x/em:a)’ltetrlgls pI%?era%ﬁy startmg firl'orh rérowabe R’ ated herein

25  materials, as described in Application WO 2005/054167 by Solvay SA, of which

the content, and more specifically the passage from page 1, line 26 to page 4,

line 2, is incorporated herein by reference, as described in Application
WO 2006/100312 by Solvay SA, of which the content, and more specifically the
passage from page 3, line 29 to page 5, line 24, is incorporated herein by

30  reference, and as described in Application WO 2009/000773 in the name of
Solvay SA, of which the content, and more specifically the passages on page 10,
lines 16 to 23 and on page 11, lines 4 to 25, is incorporated herein by reference.

In the process for treating contaminated glycerol product and in the process

for manufacturing glycerol chlorohydrin according to the invention, the

35  contaminated glycerol product may have a content of alkali and/or alkaline-earth
metals as described in Application WO 2006/100315 by Solvay SA, of which the



In the process for manufacturing the glycerol chlorohydrin according to the
i nvention, the separation of the glycerol chlorohydrin and of the other
conmpoundswOnomvashesor eact i on nmedi um may be carri ed out a®COER2009/06@7%ret hods
35as described in Application WO 2008/ 110588 in the nane of Solvay SA, of
whi ch the content, and nore speC|f|caIIy t he passage frompage 1, line 31
to - 20 - page 27, line 25, is incorpori&ted herein by reference. I n

t he process for nanufacturing the gl ycerol chlorohydrin according to the
invention, when the glycerol chlorohydrin is dichloropropanol, the

di chl or opr opan@lteﬁtsa@eﬁeﬁeaipﬁglﬁ%b’athn%ﬁsﬁgﬁ frg1a phgg Pl 14 taiprgade of the

i soners 51, qh@néqggﬁ5ﬁggﬂagm9&nq@qegﬁ%cglchIoropropan 1-ol, as descri bed
in Application WO 2006/ 9 in . the nane o SolvggggA of which the

content, and nor els{He@raGessior {Feqting onkarped slyRsp angl ithe Process page
24, line 29, & mm@rcnﬁt@tg&pbek@lroelomott;wnmefcecrren@eo tﬂdlntéaeloﬁnthe ess for

nanufactu ng t ero drin acc .ent,i on,

o ycerol - cht orutomPei Ao dral RN O ARRR P hE aE g A

Appl i cati on Wok2l@B¢arhOBdtalsian dedveibedmeApiflicBodw O 3006/66034Ribyh t he cont ent,
and nore spec y rom page
22, line 8 tosgkﬁﬁbﬁ‘0§?ﬁwﬂq%§ag$§n?ﬁgg?g€5§t J!EZ%K%%l%%e§é g%%n%e In the
process for nﬁmﬁ%@t&@ndn@ommégfg@ J@eﬂ@no(png%? dﬁg@dfwla%mrateﬁ@ete@ he

15i nventi on, tagfm@ter whi ch m ght have been |n contact mnth t he equi pnent
wal | s nay be trea as described in | i cat CT/EPZ%S 61546 , of

whi ch t hel content BTOFEPEI08 FEH NG Lafayn4t g 8§§ Qdpety POCCHY ne 14
to page 28, Iﬁnem&Mﬁmn&ngnggmnﬂmhhedBMEmebmnbygnethanEmaneps a) and b)
of e, pr oces sl ahiTRAAREITLORPudl YGTEQns N QL AR BaB0gaRor &l 1o Lot he
i nventi on nay Per A consec ¥|ve?y it Steps a)
and c) of theghroobssl ﬁoorwhmnhe hclﬂlugmngltsautglleyceremurchf bb@imkmliln: aeebr di ng
to the 'nvent Q% 1Ry h%e?ﬁ{ah'tﬁ‘éjbdllfﬁ% g&ﬁﬁ@nﬁt gté/etrm Hiordh ﬁ%@eousl y.

Steps a), and ¢) process manu

turi ng cer ol
Shibr oy h Aeebed WBricetien Y 290 I SHa Py Be eI A ol vigh B Rkt vel y o

si mul t aneousl ynd %I&@etlﬁem hepaasd fry@lpage i1S, luRARI8pagE11,0neBaNisSI t uat i ons
where the progprtlo %g ﬁ}eﬁﬁl resent I'n the contani nated glycero
product bef or &PHET AT HEMY ®is converted to glycerol chlorohydrin
during step a) |shtEm$nkhanb0neaq@abnmnnmnabg@@mﬁh@cﬂmnmndﬂtmhmhameously"

b the-cont amfhariRp i B AT RIGHR IS AR IO, Hiol VAR B P esen
converted® o btlyc’@raékoxdltﬁt@tl%?fdrm hycmgﬁnr@ﬂqrtd@ dicynydrogen phipiif¢ @m’l on process

is greater thgp ﬂmt’é'%t%astgbeﬁrﬁﬁlya)fro"f‘r'i‘?ro‘é%ss@sf astdGcrcGE 3Pplitiogrnuf acturing a
gl ycerol chIoro%éprln accaording to oPten C. rr|e out

ntion are
si mul t aneous| YO 3PEHE5EN07 by)Sodyry 4 Q?fwltlﬂbt ORI 2 GMOFRRGE ﬁg a
gl ycerol chl opalydl frompagos,dineP2tte phies,i lnéarst isQﬂcoap@aﬂceﬂ(haﬂzﬁﬂb}by carried out

reference, from processes as described in Application WO 2006/106153, of

25  which the content, and more specifically the passages from page 2, line 10 to
page 3, line 20 and from page 11, line 1 to page 18, line 29 , is incorporated
herein by reference, and from processes as described in Application
WO 2007/144335 by Solvay SA, of which the content, and more specifically the
passage from page 12, line 14 to page 14, line 21, is incorporated herein by

30  reference. The hydrogen chloride may be purified as described in Application
PCT/EP2009/061812 , of which the content, and more specifically the passage
from page 2, line 31 to page 16, line 12, is incorporated herein by reference.

In the process for manufacturing glycerol chlorohydrin according to the
invention, step ¢) may be carried out in a reaction medium as described in

35  Application WO 2006/106154 by Solvay SA, of which the content, and more
specifically the passage from page 14, line 15 to page 17, line 10, is incorporated



35consecutively or sinultaneously. - 21 - In one particul ar enbodi nent
of the process for manufacturing glycerol chlorohydrin according to the

i nvent i onyotzhw/dsedeo- de- al koxyl ati on agent conpri ses hydrogar2abloessrgie, t he
process includes step b), and steps a), b) and c) are carried out

si mul t aneously. 5In another particul ar enbodi nent of the process for

manuf acturi ng gl ycerol chlorohydrin accdfding to the invention, the

hal o- de- al koxyl ati on agent conprises hydrogen chloride, the process does
not include step b), and steps a) and c) are carried out sinultaneously.

I n those embob¢mriyrefarenechal o- de- al koxyl ati on agent preferably conprises

10gaseous hydr ogefth&PloREdsdsr @éb@in?‘ébﬁta&ﬁr?aﬂ&f@%éfolﬁﬂ&&le%h& ﬁb%@c%te'ssafokfy of .
rrn may e_cnose rom e

gaseous hydrogen chl oride. The glycer.ol chl.orohydr

group consi st m%guéftuﬁﬁ%@ﬁﬁr@# %P@éaﬁ%lamordlag% (B PBYRRY be sAdicdny

m xture ther ?@ﬁt iﬂ&ﬁfdf@pﬁﬁihb@rm@pw@@émithrg@;&amhmarefsrsam Bd?g gr oug

consisting o %53- oro-1, 2-pr neqi ol, ..2- rQ:z rPrapane 1ok, and any

Txture Mo eSPoTRiEceH 4 58T HRRNSAD A8 R0 s TRl BRSTERL Sy

consi st n% of o;iwﬁichdha:mnwm,mldpme _zpen;ﬁﬁcaizlyishedpaskﬂg@mmag@érﬂitﬂgs6Itp Sénd_ any

m xture theregf: napr: - r is ver
& mcdé’g&ﬂ&leﬂ h%fgélggfgﬁtrehée, Qﬂc?mgégdgﬁxééglg pfd(gilru%d)i‘?é{ or Rovdiad y

suitable. The invention a >l ates 'to a ) manuf acturing an
epoxi de 20conpithgndigrialhthapargaesdsartt 6o theehlprmeting pgegt.tapdesgriped o

chl orohydrin agpREMAIVOR0BA 0DNVERY $SRay SATof Whidh kiehconftdt, Ghd eR¥re! _

chl orohydyin thus oﬁtg%ped i S ubjectgﬂggo a dehggro chl orination ieactlon.
The epoxi e mBFeBEAR LIRS FEEHTP NG SN CONSIREF g st/ HidEemapee 25,

epi chl or ohydr iine 2heb papy 2M Kid 2% id inespofatedpirah be refbyeded, and as dacsibali t abl e.
25The process.fQr. f ' XI a I di he i nvention may
bo a5 Hescr  butrPhCAREH REetidsPd s RRKER; A SO E) B, b b iRy s o
whi ch t he contehmoraspdeiiorldy hpeesshgcaibinpaghed, sHbigeate Oninsalge1s19, |ine 22

to page 22, |ifR6rpafated BerkRAR RRAFSH.£d herein by reference, as described in
Appl i cati on WO 23%€7iod§iiqg?h tﬂ% name of Solvay SA, of which the content,

and nor e B0speci f il BaPIogessHer 5eisg Geataprnaedydygeroliprodist 9pd sieps8 andfY f r om
page 22, |ineoRctprodead@r ARnufabfieind2lyct®| chieRhpeFiabedrdigs & theby ref erence,
as described in ﬁﬂpllcah%on. 2008/ 101866 D tqg nang o% iolvay SA, of
whi ch t he con{&ARIOLRAY ho FUTISh R PikePEyChal psuakyasfeuhsdde 2, 1ine 1 to
page 13, | i neApflicat®niWORP6/04H bV befaivay B, ol kick nescontent,ded crarbed i n
Application i A . i he
content, and ‘%gﬂggégﬁgﬁgﬁﬁk%“%ﬂ@?%ggggéggg%@%%éggggﬁé”fpﬁﬁﬁﬁgﬂ?% page 13,
line 31, 3% i hereinduriafesenchesndiin Applicatfosr WREZ0640239 2 f whikhstbe cotenti n
Appl i cation VWQPRBR/ bE2BdaAly thkPadsnse REREQE 180k tShaeOf s Wk ahist he
content, and nore Sp%fhf'cﬁjly t he passage rron1pa e 6. line 16 to page 7,
incorporated herein by reference, and i Application' WO 2009/077528 in the
name of Solvay SA, of which the content, and more specifically the passage on
page 10, lines 4 to 6, is incorporated herein by reference.
25 Step c) of the process for manufacturing the glycerol chlorohydrin
according to the invention may be carried out at a catalyst concentration as
described in Application WO 2005/054167 by Solvay SA, of which the content,
and more specifically the passage on page 8, lines 6 to 15, is incorporated herein
by reference.
30 Step c) of the process for manufacturing the glycerol chlorohydrin
according to the invention may be carried out as described in Application
WO 2007/054505 by Solvay SA, of which the content, and more specifically the
passages on page 1, lines 24 to 31 and from page 2, line 6 to page 6, line 18, are
incorporated herein by reference.
35 The process for treating contaminated glycerol product and steps a) and ¢)

of the process for manufacturing the glycerol chlorohydrin according to the



line 22, is incorporated herein by reference, and as described in
Application WD 2009/ 016149, in the nanme of Solvay SA, of which the content,
and nor e sopewvdob@al | y t he passage from page 1, |ine 17PCo/Erage/oddd s i ne
21, is incorporated herein by reference. The process for manufacturing
the epoxi de according to the invention may be integrated into a system for
preparing a glycerol chlorohydrin as ded®ri bed in Application WO

2006/ 106155 in the nanme of Solvay SA, of which the content, 10and nore
specifically the passages on page 2, lines 26 to 31 and fron1page 22, line
10 to page 23inventien may b sarrind evtporthe prasanes ef nsalyent es dessribed in The
process for m@Hflé’eﬁ?foHrWOQObb@S@P@?%ﬁ@O1@9}99Ad6ﬂ'\9h&9tﬁell%n{éﬂVeaHB iR may al so
be carried out as dﬁscrl |on /100318 i n .t he nane of
Sol vay SA, of SRAqITHR Yﬁ@r@éw@sﬁpp%ﬁqa %@e%}% f§ REPPYra K8 §4ges from

15page 2, |inefé&dné0 page 3, I|ne 26 and from page 24, line 17 to page 31,

line 18, i |ncor rated h er enc . The pr ss, for
ine 18, 1 ncorRarel o NSLRUD X ASLSL IR e T IS DLOSESSLLRE
step of treataﬂ@nhmgﬁmmaeuwsmaiﬁhmbntafaéodemdhébedﬂmnoﬂ@ﬁqhﬁthﬂn WO

2009/ 095429 I GO re
205pecifical| ssa CO ?é%?%gﬁ%mfﬂﬁ%ﬁ?é@%ﬁ$%m qggmppagmgv IS
i ncor por at ed ?5&9’0 fté’r%m’?éf SA, of whigiethe goiget, é@ﬁﬁlpéeospﬁ@ﬁéﬂlésth?o a

process for rrpaysag%@wrpagazalﬁlegnngsi@ﬁd Mot page 38 1aft@do fphein 1,hRe g30UP

consi sting of .e Ins ethers, glycidyl esters, glycidyl
am des, gﬂb F 65¥%3Y§§“£ i nes, products that 25can be used as

coagul ants, wet- STh@p@k&mﬁéﬁM@ﬁmgcaﬁMQmﬁi@m@QMX@M£mh&ta&iﬁmﬁzﬂehabﬁantS,
| ngredi ent s fﬁf thfgz)srocegset%% angﬁlct%?lln K[ﬁ)eh dre'ro 0%3 yy T a2 cCorﬁﬁng[g?nat ed

pol yet her s- po rmonochl~or oprop res | east two
of them corrpmvsmmgl mhe bpratied gutf\(vnth sm*nmg as:mg ralshgutgwefst@pm& dgecrdedar di ng to

the | nwenti onapbReithdobliy epbs dob Rl laAIVAE bpANshd Aol ch the

30epi chl orohydrin i1s subjecte rea tion wt ast one conpound
chosen friom ndifs lC@Bhd}eﬁa%%%@amwgwﬂéne&q faagpdi Y1 B anddrmnegre®, ani no

al fohol S, pothmmspagaquyarm Tess 1n@&|pk9$fa@é’dtlfb¥6’1hlb%r%teﬂ§e ammEI a, ham nes, |
pol yam noam des y e e sa oric osphoric aci
oo Dhosphor usSERyerl BE e BF sbanbrePEak bt d &R gheBiron o aci ds.
esters 350f phasphogtcthadwdstiosalay de ofrrpl ogpheniquidciadison pbdismasni ¢ aC|ds
esters of pho a i xi des,
phosphi nes, ﬁ%%hﬂ&fgﬁﬁgﬂﬁa?1%%&?2&%ﬂpﬂﬁ§ hiﬁ#gﬁgﬁdgﬁ 1‘liglp%%pglfrnxt(:?lures of
at | east 20w 8fc conten, apd more W@ptﬁ@aﬂjﬁ@ewmgmﬁr@h@@m b la@c2(9rtd|pﬁge 20 the

invention is gHbEGRA %nﬁ%g@ 1000 %%gé 4@tnngr10r %Eiﬁédrﬁ&ategrhefeﬂl B‘{fﬂ' ch
eplchlorohydr|? i's subjected to a reaction of ofigomerisation,

co-ol i goner i s&'¥'6RSC- of condensati on, of 5dehydrochl orination and of

hydr ol ysi s, lrnth Eﬁbeﬂofﬂklﬂd&ﬁs%rdmnuﬁmummg%My@y@%dmﬁmﬁdmﬂﬂﬂpound ghigr

may opti ona ogenat ed and/ or er o S a oubl e

bonds: capabl ¢S5BT HEF 1R AN SO PR F Aa B aDsBaLeh oS Puegertigy SRRGRRH,

epi chl or aiydr amdassrﬂs&sdbpekppéldam@ WO%(HI&/](Iﬂ%&?MIIt}hemm@lofSQE’EpSAhbﬁr ohydrin
dth h

and the uses %&Rhﬁ@drﬂ&ﬁ Mﬂ%%oﬁ?%Cﬁ%A@%h?ﬁ%ﬁéécg%ﬁAe Pagd PhihGaId §n

W2008/ 152045, in the nane of nt ent,
page 4, line 27 and from page 5, 1ne 34 to page 9, line 17, is 1ncorp0rated herein

by reference.
In the process for manufacturing the glycerol chlorohydrin according to the
30  invention, the separation of the glycerol chlorohydrin and of the other
compounds from the reaction medium may be carried out as described in
Application WO 2005/054167 in the name of Solvay SA, of which the content,
and more specifically the passage from page 12, line 1 to page 17, line 20, is
incorporated herein by reference.
35 In the process for manufacturing the glycerol chlorohydrin according to the

invention, the separation of the glycerol chlorohydrin and of the other



and nore specifically the passages frompage 1, line 18 to page 9, line 2
and frompage 31, line 31 to page 63, line 4, is incorporated herein by

r ef er encewoant/msssdescri bed i n Applicati on W2008/ 15204 2CTiER20000661a8re Of

Sol vay SA, of 15which the content, and nore specifically the passages from
page 1, line 24 to page 10, line 14 and from page 13, line 3 to page 44,
line 8, is incorporated herein by referdfce. The exanpl es bel ow are
intended to illustrate the invention w thout, however, limting it.
20Exanple 1 (according to the invention) A glycerol product contam nated
wi th gl ycer ol compeinds fipm e fieacton sregmm meg be darried outl aqgprdingstoathods! aced i n
appar at us conpOg&Erindd id Alicition WRSEH6/ T0Ne AL heRBdf KbRaKsA80Pl ass sheath

with a thernocouple, a capillary tuhe for the introductjon of gaseous
hydrogen chl oPEid tﬁw}tw, %ndggor@éseﬁea”atbﬁswﬁ@&eéppm%rl@@f Ay? &le- coat ed
magneti c stir @t frodrpagad0dineedstto ate 2R NEeNsek ic@nmeeice detetn By scr ubber fed
wth an a eouggsol ution of caustic soda (NaOH). The gl ycerol has been

sparged wi'th (E)e ‘&8s hydrogen chloride, at a flowrate of 1.44 nol/h, with

Zgirring, gnd by grﬁﬁ@akhyyﬁnumea&bm@ngﬂegﬂanpdn&kmobwﬁmomraﬁhggo8%%}Fver
m n, under ; - : : oride ow
irfrefMisis ¥ ﬁgﬂjatl%n gﬁ%z%ﬁéﬁpﬁ Elgrolﬁ)-ﬁp rntf' Xﬁj({ fSa il oﬁlt%lr

rate has then been reduc t ) X e tenperature has been
mai nt ai ned at c@OERUIHR EoxHE fFasHOBMCAM BIgERC HIrse odeadsardingsiormetbedsi nued f or

4 {1 48 mn. 1&§de@cﬂb&fTiﬁmiﬁﬂi@m_vt&fkdmd6gﬁ)toMs %17thterahﬂ1elafsslvh g, been duct
| Nt roauce I N otal . e COo ositiron.o e contam nate er proaduc
bef or e sp]g)r gi Mt I%Iéhf fwtﬁv&f@ngaweéﬁ?%ﬁ?%tF%pagWeeﬁomaa%gﬂ@%? terﬁ gl ycer ol
met hyl et her eahfremtpagé 21 HeneCototpagt DAtled 29| wdrcorported dectin befdderenspar gi ng
was 11.5 g/kg. T 2 ti.o of the total nt. of.. hydrogen
Blifle e i 0er o o R e MG 1

: N ¢ lp?orcess_ of huﬁ[a :
chloride to the total Pamount o ycer y uring

the 5 h of th&vente, mltﬁrﬁeme'OIQ@@t.%e glycerol Fhlerahydiposid ¢ithe ofhet he | i qui d phase

in the reacto i j i i i i abl e 1.
The degree of E%lgﬁ%ﬁgéﬁgﬂ%gg gw%ﬁwg#ﬁ% ﬁl%%eg%ifggro glﬁadﬁgcﬁﬁﬁ/ t%reht[1 tg?ig cane to
§

de-. \ t he’ 5
80% over ald . Fhdesgabgdea AgmliseinneVs) HPook008 hid nyihg wamgof gplvdeats. ph t he
cont am nat ed why&ﬁh@borﬂérﬁ,dmtm&%fs?é@ﬁm@ thé pabiRPfrohspdgeviering Ban 50 % nol .

Tabl e 1 Gycerol cqmpqnent:s (g/kak Befole shand oy th HCL Alter sparging
herein by reference.

In the process for manufacturing the glycerol chlorohydrin according to the

20 invention, the separation of the glycerol chlorohydrin and of the other
compounds from the reaction medium may be carried out according to methods
as described in Application WO 2006/100320 in the name of Solvay SA, of
which the content, and more specifically the passages from page 1, line 30 to
page 2, line 23 and from page 6, line 25 to page 10, line 28, is incorporated

25  herein by reference.

In the process for manufacturing the glycerol chlorohydrin according to the
invention, the separation of the glycerol chlorohydrin and of the other
compounds from the reaction medium may be carried out according to methods
as described in Application WO 2006/100315 in the name of Solvay SA, of

30  which the content, and more specifically the passages on page 2, lines 3 to 29
and from page 23, line 3 to page 24, line 13, is incorporated herein by reference.

In the process for manufacturing the glycerol chlorohydrin according to the
invention, the separation of the glycerol chlorohydrin and of the other
compounds from the reaction medium may be carried out according to methods

35  asdescribed in Application WO 2008/110588 in the name of Solvay SA, of

which the content, and more specifically the passage from page 1, line 31 to



HC1 118 2- Met hoxy-1, 3-propanedi ol 2.4 0.38 3- Mt hoxy-1, 2-propanediol 9.1
1.2 1- Met hoxy-3-chl oro-2-propanol 0.02 0.32 dycerol 968 538

3- Chl or o-wp2eprwp@nedi ol 0 256 2- Chl or o-1, 3- propanedi ol POTEP2009/066478

1, 3-Dichl oro-2-propanol + 2,3- dichloro-I-propanol 0 11 Diglycerol 2.8 4.9

-20 -

page 27, line 25, is incorporated herein by reference.

In the process for manufacturing the glycerol chlorohydrin according to the
invention, when the glycerol chlorohydrin is dichloropropanol, the
dichloropropanol is generally obtained in the form of a mixture of the isomers

5  1,3-dichloropropan-2-ol and 2,3-dichloropropan-1-ol, as described in
Application WO 2006/100319 in the name of Solvay SA, of which the content,
and more specifically the passage from page 23, line 34 to page 24, line 29, is
incorporated herein by reference.

In the process for manufacturing the glycerol chlorohydrin according to the

10 invention, the glycerol chlorohydrin may contain halogenated ketones as
described in Application WO 2006/100311 in the name of Solvay SA, of which
the content, and more specifically the passages on page 2, lines 22 to 34 and
from page 22, line 8§ to page 23, line 35, is incorporated herein by reference.

In the process for manufacturing the glycerol chlorohydrin according to the

15  invention, the water which might have been in contact with the equipment walls
may be treated as described in Application PCT/EP2009/061546 , of which the
content, and more specifically the passage from page 1, line 14 to page 28,
line 17, is incorporated herein by reference.

Steps a) and b) of the process for manufacturing a glycerol chlorohydrin

20  according to the invention may be carried out consecutively or simultancously.

Steps a) and c¢) of the process for manufacturing a glycerol chlorohydrin
according to the invention may be carried out consecutively or simultancously.

Steps a), b) and c) of the process for manufacturing a glycerol chlorohydrin
according to the invention may be carried out consecutively or simultancously.

25  The term "consecutively” is understood to mean situations where the proportion
of glycerol present in the contaminated glycerol product before the treatment
which is converted to glycerol chlorohydrin during step a) is less than or equal to
1 mol%. The term "simultaneously” is understood to mean situations where the
proportion of glycerol present in the contaminated glycerol product before the

30  treatment which is converted to glycerol chlorohydrin during the glycerol
purification process is greater than 1 mol%. Steps a) and c) of the process for
manufacturing a glycerol chlorohydrin according to the invention are often
carried out simultancously. Steps a), b) and ¢) of the process for manufacturing a
glycerol chlorohydrin according to the invention are frequently carried out

35  consecutively or simultancously.



Cyclic diglycerol 0.15 0.51 Diglycerol nonochl orohydrin O 1.1 Acetal dehyde
0.011 0.014 Propional dehyde 0.009 n.d. Acrolein n.d. <0.005 Butyral dehyde
<0. 005 n.wo 280at6666¢ 0. 011 0. 006 Met hanol 2.5 0.062 n- Pr epampko00/066468 n. d.
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In one particular embodiment of the process for manufacturing glycerol
chlorohydrin according to the invention, the halo-de-alkoxylation agent
comprises hydrogen chloride, the process includes step b), and steps a), b) and ¢)
are carried out simultancously.

5 In another particular embodiment of the process for manufacturing glycerol
chlorohydrin according to the invention, the halo-de-alkoxylation agent
comprises hydrogen chloride, the process does not include step b), and steps a)
and c) are carried out simultaneously.

In those embodiments, the halo-de-alkoxylation agent preferably comprises

10 gaseous hydrogen chloride and more preferably consists essentially of gaseous
hydrogen chloride.

The glycerol chlorohydrin may be chosen from the group consisting of
monochloropropanediol, dichloropropanol, and any mixture thereof.

The monochloropropanediol may be chosen from the group consisting of

15 3-chloro-1,2-propanediol, 2-chloro-1,3-propanediol, and any mixture thereof.

The dichloropropanol may be chosen from the group consisting of 1,3-
dichloropropan-2-ol, 2,3-dichloropropan-1-ol, and any mixture thereof.

Dichloropropanol is one glycerol chlorohydrin that is very suitable.

The invention also relates to a process for manufacturing an epoxide

20  comprising the process for manufacturing the glycerol chlorohydrin according to
the invention, and in which the glycerol chlorohydrin thus obtained is subjected
to a dehydrochlorination reaction.

The epoxide may be chosen from the group consisting of glycidol,
epichlorohydrin and any mixture thereof. Epichlorohydrin is very suitable.

25 The process for manufacturing an epoxide according to the invention may
be as described in Application WO 2005/054167, in the name of Solvay SA, of
which the content, and more specifically the passage from page 19, line 22 to
page 22, line 30, is incorporated herein by reference, as described in Application
WO 2006/100311, in the name of Solvay SA, of which the content, and more

30  specifically the passages on page 2, lines 22 to 25, and from page 22, line 28 to
page 23, line 35, is incorporated herein by reference, as described in Application
WO 2008/101866, in the name of Solvay SA, of which the content, and more
specifically the passage from page 2, line 1 to page 13, line 16, is incorporated
herein by reference, as described in Application WO 2008/152045, in the name

35  of Solvay SA, of which the content, and more specifically the passage from

page 9, line 22 to page 13, line 31, is incorporated herein by reference, as
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described in Application WO 2008/152043 , in the name of Solvay SA, of which
the content, and more specifically the passage from page 6, line 16 to page 7,
line 22, is incorporated herein by reference, and as described in Application

WO 2009/016149, in the name of Solvay SA, of which the content, and more
specifically the passage from page 1, line 17 to page 10, line 21, is incorporated
herein by reference.

The process for manufacturing the epoxide according to the invention may
be integrated into a system for preparing a glycerol chlorohydrin as described in
Application WO 2006/106155 in the name of Solvay SA, of which the content,
and more specifically the passages on page 2, lines 26 to 31 and from page 22,
line 10 to page 23, line 19, is incorporated herein by reference.

The process for manufacturing the epoxide according to the invention may
also be carried out as described in Application WO 2006/100318 in the name of
Solvay SA, of which the content, and more specifically the passages from
page 2, line 23 to page 3, line 26 and from page 24, line 17 to page 31, line 18, is
incorporated herein by reference.

The process for manufacturing the epoxide according to the invention may
also comprise a step of treating the aqueous effluents as described in Application
WO 2009/095429 in the name of Solvay SA, of which the content, and more
specifically the passage from page 1, line 24 to page 29, line 27, is incorporated
herein by reference.

The invention also relates to a process for manufacturing an epoxy
derivative selected from the group consisting of epoxy resins, glycidyl ethers,
glycidyl esters, glycidyl amides, glycidyl imides, glycidyl amines, products that
can be used as coagulants, wet-strength resins, cationization agents, flame
retardants, ingredients for detergents, epichlorohydrin elastomers, halogenated
polyethers-polyols, monochloropropanediol and any mixtures of at least two of
them, comprising the process for manufacturing the epoxide according to the
invention, in which the epoxide is epichlorohydrin, and in which the
epichlorohydrin is subjected to a reaction with at least one compound chosen
from monoalcohols, monocarboxylic acids, polyols, polyamines, amino alcohols,
polyimides, polyamides, polycarboxylic acids, ammonia, amines,
polyaminoamides, polyimines, amine salts, phosphoric acid, phosphoric acid
salts, phosphorus oxychlorides, phosphoric acid esters, phosphonic acids, esters
of phosphonic acids, salts of phosphonic acids, phosphinic acids, esters of

phosphinic acids, salts of phosphinic acids, phosphine oxides, phosphines,



- 25 - Gycerol conmponents (g/kg) Before sparging with HC1 After sparging
with HCl Methyl stearate 0.05 n.d. dyceryl acetate 0.37 0.26 dyceryl
nonopal mwet2e10064d600. 5 A yceryl nonool eate and nono | i n@CTERR@9D66378].

d yceryl nono stearate 0.09 0.08 n.d.: not detected Exanple 2 (according
to the invention) A glycerol product contam nated with glycerol nononethyl
ethers to be -23-

ethoxylated alcohols, alkylene oxides, and mixtures of at least two of them, or in
which the epichlorohydrin according to the invention is subjected to a
homopolymerization reaction, or in which epichlorohydrin is subjected to a
reaction of oligomerisation, of co-oligomerisation, of condensation, of

5  dehydrochlorination and of hydrolysis, with water, or with a di- or
polyhydroxylated compound which may optionally be halogenated and/or have
ether oxide bonds and/or double bonds capable of being halogenated in a
subsequent stage, or wherein epichlorohydrin is subjected to a reaction with
water.

10 Epichlorohydrin and the uses of epichlorohydrin may be as described in
Application W0O2008/152045, in the name of Solvay SA, of which the content,
and more specifically the passages from page 1, line 18 to page 9, line 2 and
from page 31, line 31 to page 63, line 4, is incorporated herein by reference, and
as described in Application WO2008/152044, in the name of Solvay SA, of

15  which the content, and more specifically the passages from page 1, line 24 to
page 10, line 14 and from page 13, line 3 to page 44, line §, is incorporated
herein by reference.

The examples below are intended to illustrate the invention without,
however, limiting it.

20  Example 1 (according to the invention)

A glycerol product contaminated with glycerol monomethyl ethers to be
treated (150.1 g) has been placed in apparatus composed of a 250 ml, glass,
round-bottomed flask, a glass sheath with a thermocouple, a capillary tube for
the introduction of gaseous hydrogen chloride (purity : 99.995 %), a

25  polytetrafluoroethylene-coated magnetic stirrer bar and a vertical condenser
connected to a scrubber fed with an aqueous solution of caustic soda (NaOH).
The glycerol has been sparged with gaseous hydrogen chloride, at a flow rate of
1.44 mol/h, with stirring, and by gradually increasing the temperature from 25 to
80°C over 20 min, under a pressure of 1 bar absolute. The hydrogen chloride

30  flow rate has then been reduced to 0.94 mol/h and the temperature has been
maintained at 80°C. The addition of hydrogen chloride has been continued for
4 h 40 min. 117.6 g of hydrogen chloride (4.87 mol) have thus been introduced
in total.

The composition of the contaminated glycerol product before sparging

35  with hydrogen chloride is given in Table 1. The glycerol methyl ether content of
the contaminated glycerol product before sparging was 11.5 g/kg. The molar
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1-Methoxy-3-chloro-2-propanol 0.02 0.32

Glycerol 968 538

3-Chloro-1,2-propanediol 0 256

2-Chloro-1,3-propanediol 0 13

1,3-Dichloro-2-propanol + 2,3- 0 11

dichloro-1-propanol

Diglycerol 2.8 4.9

Cyclic diglycerol 0.15 0.51

Diglycerol monochlorohydrin 0 1.1

Acetaldehyde 0.011 0.014

Propionaldehyde 0.009 n.d.

Acrolein n.d. <0.005

Butyraldehyde <0.005 n.d.

Acetone 0.011 0.006

Methanol 2.5 0.062

n-Propanol 0.016 n.d.

1,2-Propanediol 0.14 0.043

1,3-Propanediol 0.054 n.d.

Palmitic acid < 0,05 0.08

Oleic acid 0.08 n.d.

Linoleic acid <0.05 n.d.

Stearic acid 0.08 0.14

Methyl palmitate 0.31 <0.05

Methyl oleate 2.8 0.36

Methyl linoleate 0.82 0.06




92 2-Metho xy-1,3 -prop anediol 0.2 0.1 3 -Metho xy-1,2-prop anediol 2.4
0.2 1-Metho xy-3 -chloro -2-prop anol n. d. n.d. Gycerol MC. MC 3

- Chl or o -wp2emrmwpesanedi ol 0. 06 84 2-Chloro -1, 3-prop anediraP2009666468 3

1, 3-Dichl oro-2-propanol + 2,3- dichloro -1-prop anol n.d. 1.4 Diglycerol
0.6 5.6 Cyclic diglycerol 0.4

-25-
Glycerol components Before sparging After sparging
(g/kg) with HCI with HCI1

Methyl stearate 0.05 n.d.
Glyceryl acetate 0.37 0.26
Glyceryl monopalmitate 0.15 0.5
Glyceryl monooleate and 2 n.d.
monolinoleate

Glyceryl monostearate 0.09 0.08

n.d.: not detected
Example 2 (according to the invention)
A glycerol product contaminated with glycerol monomethyl ethers to be
5  treated (150.1 g) has been placed in apparatus composed of a 250 ml, glass,
round-bottomed flask, a glass sheath with a thermocouple, a capillary tube for
the introduction of gaseous hydrogen chloride (purity : 99.995 %), a
polytetrafluoroethylene-coated magnetic stirrer bar and a vertical condenser
cooled with water at room temperature. The outlet of the condenser has been
10 connected to a washing bottle containing 240 g of carbon tetrachloride
maintained at 0°C in order to trap volatile organic compounds evaporated from
the reaction mixture. The gaseous effluent from the washing bottle which
contained the excess of hydrogen chloride has been neutralized in a scrubber
connected to the washing bottle outlet and fed with an aqueous solution of
15  caustic soda (NaOH). The glycerol has been sparged with gaseous hydrogen
chloride, at a flow rate of 0.45 mol/h, with stirring, during 106 minutes, at a
temperature maintained between 90 °C and 100 °C and under a pressure of 1 bar
absolute.
The composition of the contaminated glycerol product before sparging
20  with hydrogen chloride is given in Table 2. The glycerol methyl ether content of
the contaminated glycerol product before sparging was 2.6 g/kg. The molar ratio
of the total amount of hydrogen chloride to the total amount of glycerol methyl
ethers introduced during the 106 min of the treatment was 205.
The composition of the liquid phase in the reactor after sparging with
25  hydrogen chloride appears in Table 2. The degree of halo-de-alkoxylation of the
glycerol methyl ethers comes to 86% overall. 0.029 g of monochloromethane
have been recovered in the washing bottle. The degree of conversion of the
glycerol present in the contaminated glycerol product before the treatment is

lower than 50 % mol.
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n.d.
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n.d.:

Not identified compounds

1.9
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not detected; M.C.: Main Constituent
Example 3 (according to the invention) A glycerol product contaminated

with glycerol monomethyl ethers to be treated (157.6 g) has been placed in

apparatus composed of a 500 ml, glass, round-bottomed flask, a glass sheath

with a thermocouple, a tube for the introduction of concentred hydrochloric acid

(36.4 % by weight of hydrogen chloride), a polytetrafluoroethylene-coated

magnetic stirrer bar and a vertical condenser cooled with water at room

10

temperature. The outlet of the condenser has been connected to a scrubber fed

with water. The concentred hydrochloric acid has been added at a constant flow

rate of 37 ml/h (0.44 mol/h), with stirring, during 106 minutes, at a temperature

maintained between 90 °C and 100 °C and under a pressure of 1 bar absolute.

The weight of the mixture at the end of the treatment was 233.3 g.

15

The composition of the contaminated glycerol product before the treatment

with hydrochloric acid is given in Table 3. The glycerol methyl ether content of

the contaminated glycerol product before the treatment was 2.18 g/kg. The

molar ratio of the total amount of hydrogen chloride to the total amount of

glycerol methyl ethers introduced during the 106 min of the treatment was 238.

20

The composition of the liquid phase in the reactor after the treatment with

hydrochloric acid appears in Table 3. The degree of halo-de-alkoxylation of the

glycerol methyl ethers comes to 8 % overall.



with HC1 HC1 117.3 Water
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208 2-Metho xy-1,3 -prop anedi ol
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n. d.

-27-
Table 3
Glycerol components Before treatment | After treatment
(g/kg) with HCI with HCI1
HCl 117.3
Water 208
2-Methoxy-1,3-propanediol 0.08 0.06
3-Methoxy-1,2-propanediol 2.1 1.3
1-Methoxy-3-chloro-2-propanol n.d. n.d.
Glycerol M.C. M.C.
3-Chloro-1,2-propanediol n.d. 1.35
2-Chloro-1,3-propanediol n.d. 0.32
1,3-Dichloro-2-propanol + 2,3- n.d. n.d.
dichloro-1-propanol
Diglycerol 0.40 0.53
Cyclic diglycerol n.d. n.d.
Diglycerol monochlorohydrin n.d. n.d.
Not identified compounds 0.59 1.07

n.d.:

n.d. 0.32 1, 3-Di chl oro- 2- propanol

0.08 0.06 3

n. d PCI/EP2002/0&37®r 0
+ 2,3- dichloro -1-prop

not detected; M.C.: Main Constituent



n.d. Diglycerol 0.40 0.53 Cyclic diglycerol n.d. n.d. D glycerol nono
chloro hydrin n.d. n.d. Not identified conpounds 0.59 1.07 n.d.: not

det ect ed;wbl2@o/06b0n Constituent - 28 - CLAIM PCTRPO@ODE64TOT
treating a glycerol product contaminated with at |east one glycerol alkyl
ether in order to convert at |east one'ﬁ@Ftion of the glycerol alkyl ether
to glycerol, in which the glycerol product is subjected to a reaction with
at 5l east one hal o-de-al koxyl ati on agent, and in which the nolar ratio of
the total armount of the hal o-de-al koxyl ati on agent which is introduced
during the treatnent to the total annuﬁﬂ;éﬂlﬂﬁg gl ycerol al kyl ether
present in the glycerol product before the treatnent, is greater than or
equal to 0.1 and less than or equal to 1 000 000. 102. Process according to

d ait m 1, It R whi chy. mc@@%f]gtte?ﬂn atglycemFrdaﬂet c%ﬂfﬁ?ﬁﬂaﬁéd bv&h{aﬁ[etaﬁd)nb hat .

cont ai ns e a oup, O ce et ner a ei er a
P earor al iy Ehivnbfpngin b b SRES an Bas e Fribnot A Sreaot

Pr ocess accor dihagtotgdydcra@i mvthiol th2,glyaeroitpraduct haubjeytee tod raaktod weh hier i s
chosen fram t i%%st%rn%%Bloc&’é‘ﬁk&%;%l%tﬁﬁlfa‘;%eﬂﬂ ﬁﬁf{noxlvhl %lﬁ}/e msrap&% %‘?'ﬁ?e to&Ll ycerol

al kyl 15diet hers l'ycero ers ture of at least two
of them and ialiiilowﬁlo(f fshet Irpdo- éﬁﬁﬂqoxghm@ég%ﬁ whish lglly@érl@ﬂd diriuglthet hers are

sel ected i ndependRnt ﬂoy[hé fo@amahia%ngam@ g@&%l@kylrwh& régeﬁthﬂlthe atdyby propyl,
butyl, pentyl, hexyl eptyl, octyl rou |na i on of at | east

n
two of them productzbefwM@t@%oﬁs@r%&rt@aﬂaﬁ{f%ﬂéoX’fl @dalFsr?st an ereagal
whi ch the contenhtHo®H00.

10 2. Process according to Claim 1, in which, in addition, at least one
compound is formed that contains the alkyl group of the glycerol alkyl ether and
that is neither a glycerol alkyl ether nor an alkyl ether of a glycerol halohydrin.

3. Process according to Claim 1 or 2, in which the glycerol alkyl ether is
chosen from the group consisting of glycerol alkyl monoethers, glycerol alkyl
15  diethers, glycerol alkyl triethers, and any mixture of at least two of them, and in
which the alkyl groups of the glycerol alkyl ethers are selected independently
from the group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl groups, and any combination of at least two of them.

4. Process according to any one of Claims 1 to 3, in which the content of
20 alkyl ether in the glycerol product before the treatment is greater than or equal to
0.001 g per kg of contaminated glycerol product and less than or equal to 100 g
per kg of contaminated glycerol product.

5. Process according to any one of Claims 1 to 4, in which the halo-de-

alkoxylation agent contains at least one hydrogen halide.

25 6. Process according to claim 5, in which the hydrogen halide contains

hydrogen chloride.

7. Process according to claim 6, in which the hydrogen chloride is used in
the form of an aqueous solution, in which the amount of hydrogen chloride
relative to the sum of the amounts of hydrogen chloride and of water is higher

30  than or equal to 40 % by weight.



20 al kyl ether in the glycerol product before the treatnment is greater than
or equal to 0.001 g per kg of contam nated gl ycerol product and | ess than
or equal wo0megesper kg of contam nated gl ycerol produ®CI/EP2009/066478r Ocess
according to any one of Clainms 1 to 4, in which the hal o-deal koxyl ati on
agent contains at |east one hydrogen hal?de. 256. Process accordi ng to
claim5, in which the hydrogen halide contains hydrogen chloride. 7.
Process according to claim6, in which the hydrogen chloride is used in the
form of an aqueous solution, in which the anount of hydrogen chloride
relative to the snFrofess aecoadingn elaigt 6 hipdriaefethc dtifliogre ehlaride bfusehiner i s

hi gher 30t han ;0 fogd¥aliohdlyAR adtab¥urdelitldt-least o otherasEduQe68Po@eIcor ding to
claim6, in V\/ﬁl ch ({Ee throgen chloride. is used in gas fooré%]ioptl onally in
adni xt ure wi t peleted BARHNGROUBCARYSHELE SHELEBrSTEAY CARPB RIS PSRNt he gr oup
consi sting of noblt gagand adx@eise ofat kas tdboXiiden. steam a nobl e gas, and any
m xture of at least two of them 59. Process according to claim8, in which

t he hydrogen chl opi i.n . I xture i.s higher th ) 0 99 %
e e TR s SR R ML SN S e T S
conpound cont aiixturegis highenthy br gqualipp Y Ydtmel. gl ycerol al kyl ether is an al kyl
hal i de. 11. Process according to any one of Clains 1 to 10, carried

out in batch or 10ganbiyuQLSrdIREIR ardybndliiretitld® b ®agt R ieh ik dReffophdred under
at | east one of the fﬁl Lﬂg\,\f ng condi fions: a} ﬁ t,errpe[kgiur,e greater than or
equal to 20C seeinmgdhs plknl gpupglithe eserdplisy! ether is an plicyl bylidesyre great er
than or equal to 0.3 bar absolute and | ess than or equal to 15100 bar

absol ute; for a tihPrgcsata@drdingato oy ongwdiCldims1 th 1anchrtiebsuttihdmcoor equal to

100 h wh th roce LS .cakrr] 1N, h d r.for a i dence
time greater ? %Igﬁl?g}lss%aduesallgfvgmﬁﬁe %ﬁéﬂ "ed 2) %{ %nrllerggl%n%gﬁﬁal?as 8nel(bfgﬁ?s1 when the
process is cafaliomdngennditipngont i nuous node. 2012. Process for manufacturing

a glycerol chlorohydrin conprising: a) a first step of treating a glycerol

product contapi Q@E%i‘nﬂ@rétﬂregreah&atﬁﬁn S‘rr@]ilgi %CRPOlan@ldsy thaRlh@fuAGFOr ding to
t he process of g%éo(gge of ains 1 to 11; b) optionally, a second step in

whi ch at | east rtion of the glycerol present at the end of step a) is
subjected to at | east one separation operation so as to 25separate the

gl ycerol fromt heapesspougeias) titdrdragmilng 0BHer abdoylte giidlgps thin bhequal wcer ol

al kyl et ; C) 1%0tbh1irar1b%o tep in which at | east one portion of the treated
gl ycerol product obfained at the end of step a) and/or at |east one portion

of the separated glycerol obtained at the end of step b) is subjected to a
reaction with* -fog@time greater than or equal to 1 h and less than or equal to 100 h when

the process is carried out in batch mode, or for a residence time greater than
or equal to 1 h and less than or equal to 100 h when the process is carried out

in continuous mode.
20 12. Process for manufacturing a glycerol chlorohydrin comprising:

a) a first step of treating a glycerol product contaminated with at least one

glycerol alkyl ether according to the process of any one of Claims 1 to 11;

b) optionally, a second step in which at least one portion of the glycerol present
at the end of step a) is subjected to at least one separation operation so as to
25 separate the glycerol from the compound(s) containing the alkyl group of the
glycerol alkyl ether;

¢) athird step in which at least one portion of the treated glycerol product
obtained at the end of step a) and/or at least one portion of the separated

glycerol obtained at the end of step b) is subjected to a reaction with



hydrogen chloride so as to convert at |east one portion of the glycerol to

gl ycerol chl orohydrin. 13. Process according to claim12, in which
t he hal o-we-2aldkersshat i on agent used in step a) and the rgameg@/ocdiori de
used at step c) are gaseous hydrogen 5chl ori de. 14. Process for

manuf act uri ng an epoxi de conprising the 3|9r'ocess for manufacturing a

gl ycerol chlorohydrin according to Clains 12 or 13, in which the glycerol
chl orohydrin thus obtained is subjected to a dehydrochlorination reaction.
1015. Process for manufacturing an epoxy derivative selected fromthe group
consi sting of eposipgeeshlaside o0 yciobpnvast deeast ougt pationy pf s ebicstol it yci dyl

am des, glycidylgydatdefior@yeihdy! am nes, products that can be used as
coagul ants, wet - strength résins, cationization agents, flane retardants,
ingredients for d ents i chl roh r.in, el ast r haI enat ed

oLy et hor s pot yol 43 FraonSArarS Bt SHanLab M G R o RaETER S8 east
two of them umdpﬁls&pmgaﬁmelemwdmsmlaonm e @t ttop &) akcrgadebps hydragénch t he
epoxi de i S epllﬁhh&é ohydrin and in which the epichlorohydrin is subjected to
a reaction wth | east one conpound chosen from nonoal cohol s,

nonocar boxyl i c acids, polyols, polyam nes, am no al cohols, polyim des,

pol yani des, pol yc&fHtgeass oravinggctisingonicaoxidecomerising hsiryesssniani des,

pol yi mi nes, aﬁlaﬁ@faét%hhé gn);tt%qlaﬁlbk&lyaﬁhqcco@@ﬁg@ch@[allﬁas @Qbmﬁh%lchohosrnhorus
oxychl ori des orl aﬁzl d. e ters, phosphoni

[
phosphoni c aciitee ?y0§591t01§f56? Fiing P gebIcgf gop%ﬂ%Yér%ﬁfoa@aﬂ%t ers of
phosphi ni ¢ actdstiorsal ts of phosphl ni ¢ acids, phosphi ne oxi des, phosphi nes,
et hoxyl ated al cohol s, al kyl ene or phenyl ene oxi des, and m xtures of at

| cast tumypSol themp gl BdlloG R R G LBy AESALALN B nd PRy Ivent o

IS subj ed to a honbpo rrerlzalon rea eprc

i s subjected t:@lsastmgaét:pm r©$1n$)lgi§@ﬂi‘yéﬁihsat glynidybéstas ngQl@dﬁﬁhd@atl on, of
condensat i on, PAEQERIvI BAtCM B té)ﬂ‘h Porslfiel ad s copbbilneatgr, or wi th
a di- or pol yﬁ‘g’g dgxy 1ate ouncf \% H‘tﬂc v ptiona CO\Q% a enat ed

and/ or have 3@*@% rWSd@atwaﬁagoraw& ﬂa’é‘%?téfd%‘ﬁd@g@éﬁ‘aﬁl fer ffte%éiltﬁg
hal ogenat ed i Bpighistihs ek eRbtoficRd BaloSEnavdiigioddtheePpslpbRy ohydrin is subjected

toar eaCH Onrnonocqlloropropanedlol and any mixtures of at least two of them, comprising the

process according to Claim 14, in which the epoxide is epichlorohydrin and in

which the epichlorohydrin is subjected to a reaction with at least one compound
chosen from monoalcohols, monocarboxylic acids, polyols, polyamines, amino
alcohols, polyimides, polyamides, polycarboxylic acids, ammonia, amines,

20  polyaminoamides, polyimines, amine salts, phosphoric acid, phosphoric acid
salts, phosphorus oxychlorides, phosphoric acid esters, phosphonic acids, esters
of phosphonic acids, salts of phosphonic acids, phosphinic acids, esters of
phosphinic acids, salts of phosphinic acids, phosphine oxides, phosphines,
cthoxylated alcohols, alkylene or phenylene oxides, and mixtures of at least two

25  of'them, or in which epichlorohydrin according to the invention is subjected to a
homopolymerization reaction, or in which epichlorohydrin is subjected to a
reaction of oligomerisation, of co-oligomerisation, of condensation, of
dehydrochlorination and of hydrolysis, with water, or with a di- or
polyhydroxylated compound which may optionally be halogenated and/or have

30  ecther oxide bonds and/or double bonds capable of being halogenated in a
subsequent stage, or wherein epichlorohydrin is subjected to a reaction with

water.



