Product containi ng epichlorohychin. its preparation and its use in various
applications- The present patent application clains the benefit of the
United States Provisional patent application USP 61/007,661 filed on 14
Decenber 2007, of the French Patentéppplications FR 07/ 55696 filed on 12
June 2007, FR 07/57751 filed on 21 Septenber 2007, and of the United States
Provi si onal Patent Application USP 61/013672 filed on 14 Decenber 2007, the
content of all of which is incorporated here by reference. The present
invention relates to an epi chl orohydri n-based product, to a process for its

preparation andeoﬂu&Q%n%ﬁgQEpiEmgmlﬂ% 1GLs rdrBn A0S ;RRRL §f3@§doﬁ|§!s' .
Epi chl orohydrin reactron rnterfpedt are T e manuf act vari ous
.products |ike for instance epoxy r eSHRS: thetic el astoners, glycidyl

et hers, polyamde resins, etc. (Ul mann's Encycl opedia of Industri al

- Chem stry, Fifth Edition, Vol. A9, p.539). Epi chl orohydrin can be

obt ai ned by several routes, |ike for instance, epoxidation of allyl
chloride with hydrogen peroxide or dehydrochl orination of dichloropropanol.

The di chl or opr opeRObrol Bl LE:cR! 280 By dima dantRGCo AL xdbe Blaptiopr Opanol  can
be obtai ned by hycitochl oripation_of 1g}qlatﬁlcer ol_. \%g'g%ﬁ' ycerol can b
¥ I

] . e
obt ai ned f r oRiOMEEYIRI PFER RRISEPRILS L $1 ore T divd Famoratlri af g e. g, ,
fromfats orEehlisPatnapiplibdtions FRI(BMS606 fRdoDY2 MRITHeS ER bfkeasl on

processes. | n,.some cas he,epj.chl o dripn thus tained is

cont ani nat ed%t"ﬁ%%?‘@%%?a%ia&ﬂij@ﬁgﬁ{eﬁ’ %ﬁ?ﬁ?s‘fcﬁ’ﬂf 2%y certain

appl i cat i ons Applicatiod RESFg®ED 1 3872t filed b\ é Midcombes2(00, golcuetchivdsd gir obl ens by
provi ding a duct ai ni ichl orohydrin suitable in all known
applicati ons%&’h% ﬁﬁyﬁ&gr%%]isl%%ggg%g’%&%her e is provided a product

cont ai ni ng epi chTr pleyeht imventyretebpesit ancpehirdhatinteast podectaiolayl gl yci dyl
ether in an te O han, duc - - cond
aspect, ther @@gﬁgﬁ’% ﬂggg%g{lpr ocdgigith %gé%g%ed%?%% ﬁaenoﬁlrs ga%l&aﬁg@sedefi ned
above conpri si ngEpkbloraisdanilngresepsinterapdipisdn dempeuactosmi apnvtiy gl ycer ol
is reacted Wolfauhy kOGN &h Rreb8; felink NEnN-88 REBrREs, lyefyboxyki ¢ acid, in

order to obtain a. conpositi contaj.ni ng di chl oropropanol "and_at | east one
chl oro al kox)OlFFBEaIstns: i t LBy ‘@@giat‘}‘fé%‘%@maiﬁjﬁém%= El%f g/ kg of
conposi ti on EHRiohbYol &, egoppsi tion contai ni ng di chl oropropanol obtained in
step (a) is further, reacted vvi%h gﬁabai'k)c age t in rdg.r to obtain a product
cont ai ni ng epi chFBFBINARIARD £Al P4 PORREE OY SRET 1‘&2&}‘16&3113? PV P her in an
anmount of | essoxideion@f ligl dofprafe withoduirbgen peroxidd or @hyliiorblodsgpentof t here i s
provi ded thedllé rééﬂrgéiﬁ%lpr oduct contai ni ng epi chl orohydrin as defined above
in the manufactur f "epoxy derivatives such as epoxy resins, glycidyl
ethers, glycidyl Thetishiprogpyaiodydutaprcess thaddyaniapeshatsichinropoptrolwhi ch wil |
be used in fonthagda.ded B h?%kﬁlﬁ%dt%ﬂ%f%@éﬂﬁsTﬁﬂ%@}ﬂeﬁﬂt&n BOghURLa St rengt h

resins, of catiopization agents, of flang retardants, of products which
will be usedag tlePYREETIAG 08 FPBYFEREW %raafn@fﬁrgfﬂ %g@ﬁfymfﬁ%wgloa@toners.
The inventi obf idieEEHOsIentI@lgtt B trinke@erhifidation @pRRMeEENt tO a product

cont ai ni ng epi chl orohycki n.and. at |.east .one.al.kyl. gl ycidyl ether in an
Grunt of 1 ebs ¢ Hagb? St E S traaas S Soligdis SeematidSill | a

char act er i st irapurtrfes twigcipreadenher nuenbblerfor esiatespplioatide. i denti ficati on of
unwanted i npurities, idvl al kyl. ethers have . ndeed been identified as
invant ed | mpur i Be et Bl Bof X R R Pl BT T e e

epi chl or ohydpiadubtewateseng epishlerdhadrib eiitabregingdl krosn dppécgmoesence of gl yci dyl
al kyl ethers in epichlorohydrin may prove troublesone in sone of these WO
2008/ 152044PCT/ EP@@(fS?t@STFgﬁerziséﬁ’ﬁ}ng%Plio% CqUGHIRERPI IOy RS BHITOPERENJRS dy |

ethers are syspegtednd HNavEd SREQHMCAE: dr0xt Ghi 1 ghaBimedexi city and
toxicity to ?ﬁe S |§nn G@Elydy}lr met hyl ether is al so suspected to be

mut agcni c. Those ethers.can i.nterfere i Vi i asnbhe
mol ecul es coul d b 4FERS FRUHH5F 1%§T§¥&g?dearhr%£gs f%o‘? %/Jr%g?ilé gleg%ﬁgc??ﬁ?ough t he
openi ng of t&enpepexihdliviving stefhey can remain in the final products and
possi bly degrade with a concomtant deterioration of the properties of the
final productsthe Theyowdrrossehintg glyesrol detgreed With R REBUHIR XA ti ng sone
Foid Cijté ![eagisﬂ.gsetnge 58 el¥oxvBS HES, 18 SRREIANdn whempbdigodf donalinipg oduct s are
intended to [

n contact wth food and drink. Noreover h
accumul ate in GRECIGESHPAAA AL mﬁﬂﬂﬂ%ﬂ@?éﬁ“ﬁﬁ?gﬂ?n%d%ﬁn%@Bﬁggfgﬁgters f or
instance or wajah of edifadionl. nNg/kpof @ridwattions recycled in the pul p and paper
industry. In the latter case, their higher concentration can increase
contam nation of the paper nade using the recycled water. The content of
al kyl glycidyl ether, in the product of the invention is




15preferably | ower than or equal to 0.08 g/ kg, nore preferably | ower than
or equal to 0.06 g/kg, stilt nore preferably |Iower than or equal to 0.04
g/ kg, yet preferably |ower than or equal to 0.020 g/kg, nost preferably

| ower than or equal to 0.01 g/kg and particularly nost preferably | ower
than or equal to 0.005 g/kg. This cdatent is usually higher than or equal
to 0.0005 g/kg. 20The product according to the invention has an

epi chl or ohydri n . Whi i h i £ t.h 20 to 900 g/ kg
of product . pi erEF S el A ke N B T RS R £ o 2
hi gher than or egestd woh 99esigpdegt inyeder ipeaiprafredubbgntinigher than or equal
to 999 g/ kg and gpsfioBEeferARLYichl shelihinan: 89%aR: 8 dtmirTbeeal &yl 9roup
of the alkyl glycidyl €ther can be a linear or branched or alicyclic
aliphatic alkyl §fé& REPGUE preferably a linear or branched aliphatic
group. The al kyl group of the al kyl glycidyt ether contains a nunber  of
carbon at ons whilkh thisl agene thadelisprévidid e ushamhogro@gahiaing g kpicBlbiogirhiagher
than or equgl;,t frequently higher than or equal to.3. That nunber
of carbon at olﬁs@%béveég%%%é ?f‘}&fr%\?\ee X’fyhdéiﬁv%rvesesﬁi%’aﬁm PEYIFO T ]I._ ower than or
equal to 8 athesfalwiiveestdry glyahs rmidea mdomidegudipradoctéwhitherilbbekyl group is
EreI elrablxé ﬁ@?%ﬁfo@@aﬁdma c%ﬁgmbh?&;o llants}?&@%-streg%%%]siﬁs%gg ylt,h lhexyl,
“heptyl and octyl grou nmore .prefera rQm t he yl, et hyl ,
oropyl and SiETFeEh S SRl AT PO ot iR AL he ot byl and
et hyl gr oupdetergent ygprdrenisculfl ar ¢pjchjsraivdnmbkspomerhe al kyl group is a net hyl
group. The WO 2008/ 152044PCT/ EP2008/ 057246 3 propyl group can be chosen
from the n- prop¥he anenticotbesfyt rgseupss Andemnbofitrhefabhwdan i sopr opyl

- group. The 1. Qr.ok n.fromthe. 1-butyl . 2-butyl, Lsobutyl
and tert-bu?yt%éggﬁﬁgﬁm%§§$g§%§@§§%?gﬁF%ﬁ"ﬁggﬁﬁgiFMﬁ%Hl¥€¥?¥E%P§I gr oups.

The product st dendi ngkeof piduttvention may contain in addition to alkyl

gl yci dyl ether oG ; [ o WEr:1 o %ﬁﬁé° . enat.ed. hydrocar bon.

The haIogen%{ed®%€8?%%:?%%ﬁ9§%§ﬁﬁgﬁgﬁ%éki %?%ﬁgﬁ%%ﬁ&g%gﬁﬁﬁF% hal ogenat ed
hydr ocar bonldcBBiF6REIF PrEsred AP eox 1vl|afkyil sthefstheme anicad bgnat i ¢

hal ogenat edidaydfieray RevneitriphBENe My A0y, QIRLLE (Wb QGAERgN. 10The

content of thehhaloggﬁgted h tOﬁarbo, in the product "I's usually of |ess

than | g/ kg OFMBIoOdtTR DoGRET Fr By Hoalng peims. of esjasence of @yedy) kg of
product, pr ekerehdry il esishibivandon magpalveti@ubldfot kdsom®sBnpief erably | ess
than or equal to 0.5 g/kg, yet nore preferably | ess than or equal to 0.4

g/ kg, still nore preferably less than or equal to 0.2 g/kg, nost preferably
| ess than or equal to 0.1 g/kg, yet 15npst preferably |less than or equal to
0.05 g/ kg, still nost preferably |less than or equal to 0.01 g/kg, and nost
particularly preferably I ess than or equal to 0.001 g/kg. This content is
generally greater than or equal to 0.001 ny/kg. That hal ogenat ed

hydr ocar bon can be chosen from chl or opropene, trichl oropropenc,

trichl oropropane, chloropropanol, chloropropenol, 20dichl oropropenc,

di chl or opropanc, dichl oropropanol, nonochl oropropanedi ol, chloroethcrs,
nonochl or obenzene, and any m xture of at |east two of them The

hal ogenat ed hydrocarbon can be chosen from ali phatic hal ogenat ed

hydr ocar bons such as chl oropropcne, often 2-chloro-I|-propene,
frequently 1-chloro-I-propene cis, 25usually 1-chloro-I|-propene trans and
specifically 3-chloro- |I -propene ,and any m xture of at |east two of them
chl oropr opane, often 2-chloropropan frequently 1-chl oropropane, and any

m xture of at |east two of them



chl oronmet hane, often dichl oronmet hane, frequently trichl oronme ha eusually
30t etrachl oronet hane and any m xture of at |east two of them

di chl or ogphamas2m@fit en 1, 2-di chl oroct hanc, chl or oet hanetT/EBidnens7246

2- chl or oet hanol , trichl oropropency often 1,3, 3-trichloro-I|-propene-cis,
frequently 1,3,3- trichloro-I|-propcne-trans, usually
1,2,3-trichloropropene-cis (?), specifically

351, 2, 3-trichl oropropene-transand any m xture of at |east two of them WO
2008/152044PCT/EP2008/057246 4 trichl oropropane,

of tenl, 2, 3- t APRishGIISFPORIIRES reasesu Ay Pigyliethers arcshinehied topavspane. usual |y

1,1,3- trichl %?&fu%ﬂ%%mc%?%t@xl@it andttE)k&:ﬂ{/@f@IErS%a@y@Bﬁ AANyIM Xt ures
of at |east tvvo of them hl or opr opanol, of ten 3-chlo II;o J- ropanol 5

chl or opr openéther ’éfafséﬁu%cé‘ﬁpé‘? ¢ PUIFEEREN To%s Sthers ey @frieye n the

3-chl or 0 2- péﬁﬁi@é@.ﬁrprdce@éefsgb sheandlcspeciduiCvd inyreraedcrbf @X&nﬂe propgngede ol
ture, o at.

t t two , ft
o onD 0 enf VB oS op fing SR b Ratind " A iPe R P ERRRES ouarly
3, 3-di chl or optodpete petpossittedemradd yitl2 p Boutiookitapt detdriordGpr dpbneropasival |y |
, 3-di chl oro- {!;¥ e %@pﬁogﬁcﬁs JP dah e§ﬁ’1|blc}36r gle%agé fimo‘?rﬁj%u&dq &ﬁ%iﬁs&ﬁeﬂns and
any m xture o | east ropa referab
1, 3- di chl or om%faﬁéddmg tozsaﬁﬁtfé rrr%@ﬁ@ra}mﬁélﬁévhe@ the ﬁarld:ﬁ%w&mf%%@ed ¥nhd any

m xture of abeheamtact Wi’th%od ﬁlﬂirﬂrmk \fioreoﬁiércfhk’,?"cﬁpé&ﬁﬁlﬂfﬂte in and
of tenl, 3-di chl or ogwffgan 2- and 15m xtures

i chl or opr
t her eof , 10 o AYEHP F‘%‘bqgh%d’f%‘?“ Sy as YV ast eg%t $§’fin%a“ﬁf:8f)§’ﬁ@8| ol, frequently
2-chl or 01 3- poapiaingdiuiyg thaaﬁdedﬁcbeﬁunﬂ&ﬁdheamb;ﬁapeanﬂuw o getliten sasepr ef er abl y

oarcts0n. "eaRr g%t 35t EnBhud Ml Al Brvamination of R Ib AR Ging BE 1021020,
crude fornul @CWE@WWZ CoHOC13, C6H90302, (C91-117C1; 04, (C91-115C150,
C3H3C13, and mi Xtk @&n@fﬁ ggm @gg&m&%&h&f tihe d&h%f‘%ﬁ@%}%ﬁﬂ iopane, and any

m xture of at | east Aronmati c enat ed %ﬁ ocar bons
conpri seliat peAgnbl ésr#%wrr tHep of caapioRd 052/ hatape pasfarahlyHarsgean 8 el The

hal ogen at omd 8.0pkAkek@bnprddbreRedbly Ioald ached et;@arttdﬂe oargrzm;awqaréﬂefw Iy The
hal ogen may g)r ghsen fr mfI§ ri,ne, chl or.i ng ; ro% |od}nne and m xtures
t her eof . 07 5RtlEP OG0 etee TAPBREL TR0 R Y TS B WBn8nucl ear or
pol ynucl ear (dn d:/kgampleferddol ymopmosfacbaowed ther ar eqat toch.3@hakggenat ed
hydrocarbons y e f 0 etra-, penta- and

TR cogfén&}% }{1%[%1?%%]01' egﬁlil tri{/t())tﬂlbb% g/kltg

hexachl or o- benzenes an 17l

noc obenzene is particularly
pref err edf) Vhe pmrﬂvcwcscbndn@ tp theigverition hae 2 aeichivendydtin eerterdxpl anati on,
it is beli eV%ﬁ'néhh@ieﬁ@?ﬂgpﬂkﬁ’é&?ﬁf&%ﬁal%ﬁoGgﬂi% cffrp%’@rkh%re[?fér‘agl%ﬁ HePr
manuf act uri ng 35epichl orrohydrin légartlcu when this | ﬁ(tgtalned by
dehydr ochl or FH&LF sAv L0 8@%%‘&@%&% By INghe tagmersisapelde Oy Y€ bel i eved

t hat nonochl afebenzensy Mher eh 200§/l 22BHAPGT éﬁ%@ﬁ&ﬁﬂ’éﬁzgﬁnghcy than
999.5 g/kg.

25 The alkyl group of the alkyl glycidy! ether can be a linear or branched or
alicyciic aliphatic alkyl group and is preferably a Iimear or branched aliphatic
group.

The alkyl group of the alkyl giycidyl ether contains a number of carbon
atomg which 1s generally higher than or equal to 1, often higher than or equal to 2

30 and frequently higher than or equal to 3. That number of carbon atoms is
generally lower than or equal to 10, often lower than or equal to 8 and frequently
lower than or equal to 6.

The alkyl group 1s preferably selected from the methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl and octyl groups and more preferably from the methyl,

35 ethyl, propyl and butyl groups and particularly preferably from the methyl and
ethyl groups. Very particularly preferably, the alkyl group is a methyl group. The



5 be present in the dichloropropanol, in particular when this is obtained
by a process for chlorinating glycerol using a chlorinating agent

cont ai niwg 2oesdisegen chl ori de. More specifically still, pCi/Epsiobesizeved t hat
chl orobenzene nay be present in the hydrogen chloride, in particular when
this conmes from anot her 5 manufacturing process, such as the manufacture of
i socyanates, diisocyanates or polyisocyanates, such as for exanple

4, 4- net hyl cnedi phenyt diisocyanatc (MDl) or toluene diisocyanate (TDI) or
hexanet hyt ene- 1, 6- di i socyanat e The product according to the invention
can contain OIPGEPRDpENEE cliosemfremribenmrapsliand popresy grpwns @ ilequal to 0. 8

g/ kg of prod {%tferatﬂgztaﬁns ?c?p%/ LRAP. Bie ’ﬁﬁ%ﬁ @&&c@o&/nl%mftﬂeeﬂ%l@tm ly less
than or equal to nor e ften ess t

ot | U ey o ! Qi oY arozpup@erw@ R Ml

equal to 0. lggfkg, yet nore frequently less than or equal to 0.05 g/kg,

stilt nore o ess or, e to 0.01 L n rticul ar

| ess tharr or equgbeP%ﬁﬁgﬁﬁTx Fﬁ§0ﬂ$H§Ym%8HF%me'?%h gﬁﬁvnto gg?least 0. 001
mg/ kg. The 15hchiybetbpr ogepehiayhiieing el leot ek hialogan2ted Mifydirogarbepr dpene,
1-chtoro-1- p%@Bg&lﬁ e%'@mojcaﬁa%?ﬁ@ a[?{a‘?}ﬁﬁét?c & aétrb?tgnén&ﬁ%lit? Lackapropene, and
any mxture o hem uct according to the

i nventi on caﬁY@@ﬁFHWhOﬁﬁﬂ@ﬁwoﬁéﬁﬁEﬁéﬁﬁﬁwﬂnkdg@3%1@ﬁ@ﬂﬁgﬁﬁﬂﬁV%P%§§ithan or

equal to 0. 8ngdk8urBin aﬁfcpﬂétﬁltenﬂ@ﬁﬁ S la€is By tﬁa@trb@r equal 20t0 0. 6 o/ kg,
frequent | ess &Ban or .eq ften | ess fr equal to

0.4 g/kg nore f r 8% EERET 35§§5¥ﬁ3ﬁ3%3Y§gﬁﬁFD gt e?“’ﬁ%dsu FHFE of t en

| ess than Ortﬁmdqﬂk@of@wﬂu@ﬂﬁgﬁx&ﬂykﬂmﬁﬁnbfagmbni@&gﬂ@gﬁpﬁhﬁmtor equal to
065 o/ko. “yihlgme iR LTS L Rl 0 S 0l
than or equall.-3t@k®. y(@t)gtog:’mgfem’olﬁ@m’ tlﬂamot Squ@theO é@ﬁqgoﬁﬁymofe resgablshan or
equal to 0.0 sQ{aE% ci@a‘i tﬁﬁ@%/ Bﬁfefér&?yslésbﬁa@n%ietﬁ&‘?% Oﬁg/t@ 004 9/ kg,

still more often SS gquent |y of

| ess that® or Heau%mfer%) roi@@oftwgpkequ&tf&@ Frogikes rtétfneﬁtar'ifeebbr %e%‘%sthtrhern or equal
to 0.0005 g/ kgual Thab1 Ot 8id mbs pasitdldrly ﬁéfe@ﬁoﬂl@@sstha@o%af@/ kg 30The
product accor gfn%ﬂgﬁéthe i nvention gan contgln tr| 3 E %g in an
amount a contéiit gl T iy SEeiA e 5awtlge RYOE R BdUCt . of ten

| ess than or equahatthalddehatgd kgdrotareguentieychbesisirdrhahlooopregual to 0.5 g/ kg,
nore often | th / e y | ess than or
equal to O. 2%%$%MO&%8%&:%ﬂﬁﬁn?ﬁgﬁgFiCﬁ %%hﬂﬂ%élgbcﬁﬁHﬁgg 11 g/kq yet nore
frequent 2§ Iés:éﬂqrm{ftp@c digbigronrepa@s0diogoghkapanglt mlonocrhhrrep@p@@dl dless t han

than or equalpipfhethddd nﬂfnléghio%gnieﬂe pcfiiﬁtahf Hh%rd &3 leragltatﬂfoQTf gegyal to 0.001
g/ kg. That content Is usual of | eas

2008/ 152044PCT/ Eﬁbobelpew@éélyémpﬁfbeﬂéé%be ﬁlrm?% %f&tn Eﬁ@géfﬂc V\?ogﬁild@ﬁkg The
trichl oropr opgecdrBynshecisel ected from 1,3, 3-trichloro-1-propene-cis,

1,3,3-trichloro;1- ene - tri.chl oro Cis ecrfrcally

T 531 onl or CHPBRERET Tt oG et FEl S A R PR SR hem sThe
product bicordumghyd<ﬂhﬁn+hﬁﬁ@bM@@msandm&mﬁhmﬁyéhmonoﬁrpmeﬂmtmuiawa cont ent
a content usual/l.y kﬁﬁ%t%ﬁ%ﬂ to 0.8 g/ kg of product, often | ess

t han or equal toiﬁ } uentIy | ess than or equal to 5 g/ kg, nore

often | ess: tharPhéfFOIé”qaene @36102"4h]§’ﬁ%§0p3ﬂ§rfé0qmﬁ@éﬁueﬁtlioyoﬂl”@w@t&ﬁféﬁnﬁor equal to

0.2 tekg, yet ﬁﬁﬁﬁr@@ﬁﬁ%abﬁ%dmﬁﬁnor equal to 1 g/ kg, yet nore
frequently |l ess than or eq to 10 0.0 nore often_ |l ess than

than or equal P%l"t?”@?ihﬁlﬁk eﬂarrahlpwnﬁ%twéﬁearnftyéeeh ngrrﬂ&neeeuslryto 0. 001
g/ kg. Thx contammhMﬁnMSMﬁkhmd@ﬁyaﬁxmﬁﬁﬁhtQm&Qﬁomgﬂkgl The chl or opr openo
may be selecteg % onEZ chI g ﬁ’ 1-ol, 3-chloro-2- propene-l-ol cis,
3- chl or o- 2- pf op&l r?eﬁﬁm%? it OCH?Qtures of at |east two of them
15The product amoomdwnglbﬁmth@hMMM@mmmbn may contain dichloropropene, ina
content a cont )roduct, often
| ess than or egﬂ&%ﬂ§%%g&% b?§§lgpf§€8§ﬁ$q é%gcghgﬁ or é to 0.5 g/ kg,
nore of ten | es&iqhign- 1o;rr0e@rtratramouoa UARTER wht@r@rweﬁueh&‘m wprcé‘éea ¥han or
equal to39. 2 ghke-riBlordMopeRikfRal LSS hitane of ageisatwd 6f @ed 9/ kg, yet nore
frequently |l ess than or ‘equal to 200.05 g/ kg, still nore often |less than
than or equal to 0.01 g/kg, and in particular less than or equal to 0.001
g/ kg. That content is usually of at |east 0.001 ng/kg... The

di chl oropr opene may be selected from 3, 3-dichloro-1 -propene ,

2, 3-dichlorol-propene, 1, 3-dichloro-1-propene-cis,

1, 3-dichloro-I|-propene-trans, and any m xtures of at |east two of them
25The product according to the invention can contain dichloropropane, in a
content usually less than or equal to 0.8 g/kg of product, often |ess than



30nore often less than than or equal to 0.01 g/kg, and in particular |ess
than or equal to 0.001 g/kg. That content is usually of at |east 0.001

ng/ kg. . . whhmoegliseédsor opr opanc nay be sel ected fronl, 3- diechisreapnsnane,

1, 2-di chl or opropane, 2, 2-dichl oropropane, and any m xture of at |east two
of them The product according to the invention can contain

di chl oropropanol ; in a 35content usually | ess than or equal to 0.8 g/ kg of
product, often less than or equal to 0.6 g/lcg, frequently | ess than or
equal to 0.5 g/ nore often | ess than or equal

2008/ 152044P€ET, IIE%EGQI&DQWZ%GM s &tmwrgp%ganmﬁﬁe@uqm@cﬁubht ly less than or

equal to 0.2 ghkGior¥fibpiRr ﬁs&fl%@q 3 %@cfhlérgﬁﬁp&l{e @&Hﬁiloniyol P21 g/ kg, yet nore
frequently less than or eq nﬁ 0 0.0 ,"still. noré often | ess than than

05
or equal to 0. CCHREOPHEIFF Nﬁﬁﬁﬂfwgﬁﬁgﬁi%é§§w?ﬁ 48t equal to 0.001 g/kg.

That cont ent |&hM&ﬁ@hﬁMopBﬁa{Jkﬁﬁﬁé1qngﬁﬁong/kg The 5d|chloropropanol may
be selected fro -01 and any

ot oo S her e oMo BEC LeB RN Sy CRB TRty PR Bkl
nmonochl or opr opdrddisaiudispecafiadmtieritionnsiyptopynd- o trodsaandemeqguatretod a0. 8 g/ kg

of product, 0fﬁ§ﬂ&&ﬁﬁ§%$$ﬁ” or equal to 0.6 g/kg, frequently | ess than or
equal to 100 nore often |l ess than or equal to 0.4 nor e

frequently |es 1€NQWPW€%@§FPH £16- Ie3-dichloreprope. Heusndy traps- %éss than or

equal to 0.1 9ldkBiordy®b éﬂér@suﬁﬂ?gl%e&lbﬂﬂbfrd E—?%ﬁeﬂ@fﬁe‘aﬁe&wk -didifFo05 9/ kg,
still § often | ess ggl§gan or .equal 01(%& agi Eg |n particul ar
less thatlor edPRENE GSHiky01°GIGRETO THAPPESHT ARSI AU Ual PN 6Ot | east 0. 001
ng/ kg. The mn@&iﬂeﬁé-ﬁﬁﬂiwaﬁha@l mimmra;oflaew@lt\ecbéﬂaeﬂcﬁfrom

3-chloro-1, 2 p.iihc% oq?e;gl'laﬁ%nte ]%16%61’&]33{7 (rj;gl(%lgﬁlﬁyﬁ)gjpo a%g }% d%rﬁfior u‘%r?épdne 5"’” es

t her eof . ccor nventT on us tan contain
chl or oet hers |ﬁmhbﬂaﬂopﬂmemm(u@uakhycbé@ﬁ@ﬁh&ﬁ)@ﬁhQQUal to 0 8 g/ kg of
product, oftgn degs.ih @AY 3ldidfoBpR %%155%&%}5 ¥ph$S1tdaan or
equal to 0.5 gﬁL ﬂ% gﬁ% f@n esé t% R 8 20equal # pdfkgf nor e
frequent Iy Ies§mﬁﬁ@%t@ﬁe@hual to 0.2 g/lcg, yet nDre often | ess than or

equal to 0.1 gllﬂﬁglocmsiopmﬁecﬁdsze@ﬁ@chmOkm@ HrBpdhedlo L, Feid@bntly02-BhiBR -9/ kg,
still nore oft | ess than than or é $ 0.01 g/kg, and in particular

| ess than or eag%P“¥?Pq$4;ﬁFddﬁ%ﬁﬂeﬁ* gitent is usually of at |east 0.001
ng/ kg. . The chicheeties, @rﬁfﬁﬂbl@&h@ﬁnéﬁ@dhlﬁfc@mmmﬁama ao0f crude fornmul a

Co1- 11001202, F5EOMIACIE0y £REI20302, /R 30% m]x'l%ies%}‘a{?e%% Higs

t her eof ¥on usua
chbr obenZéne, @fﬂ@nlnnnochlorobenzene |n an annunt in a content usually

less than or -'e%%?gms%&ﬁémd @5@@4@5 C&l}&:ﬁ'@&ﬁ@ﬁoﬁ@m or.@gual to 0.6

gl kg, frequentl ess_than or equal , nore of ten [ ess than or
equal to 0.4 g §UQ%91§¢¥@buﬁﬁﬂPVhF%%@%§@Fﬁ%W%ﬂ‘%ﬁ%al to 0.2 g/kg, vyet
nore often |esﬁxmhﬁﬂqﬁﬁ pale,to 0.1 g/ kg, yet nore frequently less than or

equal to 0.05 | ess than than or equal to 0.01 g/kg,
and in partléﬁg gﬁﬁﬁgmfﬁggg8§1883§Q1Fb 0.001 g/kg. That content is usually
of at |east O. 00IMngmkghﬁ&bmamdé@ﬁﬁmmbomnndmngewo&ah@nemmgmfammmmmy al so

contaln 10 adghtl o 4 QudReRlah) ShoRMELLLodl ggéefeqdaﬁﬁgﬂxéﬂ}%ﬂﬁ%édhy des. 1ike

hal ogenat ed hg rocar nmpounds s
acet al dehyde thagpoiia ﬁng i Ehﬁbhﬁlggfalmaﬁ bopwhtaiian fughge.amormox bighunogf  at

| east two Of1&ﬁ&§hﬁ%ﬁﬁ9§@§ﬂwkﬁkeCﬁ%ﬁh@Pﬁxeﬁh%@r@ﬁgébﬁﬁﬁcrﬁg%&gﬂ%ntanone
2- but anone, cyclohexanone 2-nmet hyl - 2- cycl opent ene- 1- gne,

3, 5- di met hy1 n@n@y*eq & O% @ﬂ]é(nuclear anid is preférably mononuclear, The aromatic
30  halogenated hydrocarbons may be chosen from mono-, di-, tri-, tetra-, penta- and

hexachloro- benzenes and/or naphthalenes. Monochlorobenzene is particularly
preferred.
Without wishing to be tied to one theoretical explanation, it 1s believed that
monochiorobenzene may come from the process for manufacturing
35 epichlorohydrin, in particular when this is obtained by dehydrochlorination of
dichloropropanol. More specifically, it is believed that monochlorobenzene may



51-one ketone of crude formula C5F1100, C6F1120, and any m xture of at

| east two of them aliphatic alcohols, |ike isopropanol, allyl al cohol,

gl ycer ol woamek/anmam xture of at |east two of them ar ematdirooRlosahol s |i ke

phenol, 10 hydroxyketones |i ke hydroxyacetone, epoxides different from

epi chl orohydrin, |ike propyl ene oxide, 1,2- cpoxyhexane, glycidol, and any

m xture of at least two of them hydrocarbons |ike nethyl cycl opentane,

et hyl benzene, and any m xture of at |east two of them 15 conpounds of crude

formul a C6H100, C7H100, C7I-14402, C61-1802, C9H 002, and any m xture of at

| east two of bthegsent in theThehlgropwpenolacguritiuiey wientihie id olvantd bnacan cont ai n

at | east one 0.8 g/k
8@9&%9&1@%&% %@5% 1&1? ‘A%i%n'aﬁﬁ%aée?@@m%n&lb%hr O 9/ g

of product, | ess t g requent s than or
equal to 0.5cBlorge Moresnseiienly & él&lﬁézﬁh%fredélaaﬁé OWBZ@G@E@’/W@WW%
freqretntly Il%ﬁlethls}az@ t@ﬂfciﬁ@id@éf ifh 951;%{21?9%@1 thYsechrﬁE@rfﬁm@Eﬁ&Heﬂ ess than or
equa (0] e nor e r uen n or e to g
STITL hor oo e utEl oo BN P RS Rr R ai spkrniRay | oo
t han or equalpotmso@yz@ﬁfbsg:/uk]haq fﬂnakamphat%metkszlamsdn@héwidfzsca:tyaﬂxceaém)@)) 001

my/ kg, The al defiyde dﬁgt%/ A éifﬁﬁ%’?ﬂe{ it O%%tg 1{3&’%@?:&9&3%6' n,

i sobutanal , i sopent an m xt ures them The
product accor di nghe praduet 4cwém|t@ﬂmslwmogﬂ C@aﬁom@mt@iqm@r@pmeeiw| n an

amount usual loy,@f: s8I i%ﬁatﬁarpe%ugl' t‘&g) @fr/kgro%ﬁﬁihct Bf‘t@ﬁ REAPLY ofibg u[EPSt 0.01
g/ kg and_ nor refer ny nost This content is at filst 0. 001

g/ kg. Thi pr&aﬁét e hSé Weor.eﬁv@%?. SIS ?%F%&é’faaﬁéw n a

cont ent 30USlﬂ@{)H)g/lkg;slﬁoﬁef’fﬁﬁquﬁ{tlyaamhaﬁ@r&;u&i ©/kpoab, mm@bﬁemﬂéq@n | ess
than or equal, to 0.

/ tl h /k :
often | ess tH&H 061’3%3&3%5 t%k%% uﬂg‘?r’l’f? C‘WB'? P&E‘ﬁgh’f ‘feqa’ Fk’s(g&% ﬁaoﬁ-! gqug})rteo
0.2 g/ kg, yetmarppfemicssethal éss of h@mlmOéi]lgéklg, tiod @ phrtgpukag lesyg étannor e

feaﬁglue{‘g' y | %ﬁ 31%‘9@09%&?%‘1% chite 19%19{11'%{&?@‘441'0 dmr@%/gy %%Egséoﬁhg?kgr

That coniiant Chgrqu%:m: yna@fbca@icpréé§ﬁonoa@bipr¢r@fmgpene, héhllﬁ‘ét“éﬂé@@ﬁﬁybbe

sel ect ed froma%&qn}%o &ﬁ'tﬁﬁn@aﬁgﬁlgﬂﬁl- peopRHL AN ALy nEYiekOeRIARARS. of VO
2008/ 152044PC%LEP2008/ 57246 9 cycl ohexanone

2- met hy1- 2- cy@™pent ene- 1-one, 3, 5-di net hyl -2-cy cl o hexenc-1- one, ket ones
of crude foimul aTﬁEﬂ;roﬁil&%cc@ﬁh[g?c@ th@mdexaimyl d@fh)ébmxm&n@mo@tprdlﬁa@tm hWO of

t hem The roduct ¢col di n tion cap ¢ in c ent anone
i n an anount ‘5‘%{1‘1894% SHerd fa uglrto e% kgtgpﬁ’dﬂﬁigﬁﬁ‘)% 8?9%% ?gher t han
or equal 2@ o G0 0.0 gig, Ifrggudrm@qmmmdnyorrmgﬁeo Othahg.onore giiat: letsatkembmgudkg and in
particul ar h'ngb‘@ %iE %H rfre‘aﬂi;iﬁ g tﬁa@éﬁ’ %Eﬂm OT’h%&gﬁ%?hﬁﬂé ghér} gsyal Iy 1 ower

t han or equal ower n or e

frequently |éha@r0rteﬁ%%@9%&ﬁk&wemm fieckjﬁkf@/ leprpthan of el todiet @ﬂ(ﬁaﬁ’ﬁlnor equal
to 0.05 g/ kg,md%@b@eﬁremambzl Uquldpmﬂl:@/@: alg@q&p@ﬂmiart@s Q}aﬁbrg g t@and

particularly r. than or e at c t s usually
hi gher than (gro% H‘t‘gl"ﬁn@ﬁl ﬁﬁ‘?rﬁﬁl‘m]éfolf %I‘F@Ph]ttﬂgnocb% 8% to 0.01
ng/ kg, flequerndduyt, hicghermdtbaiy @fﬂegq;hai oxt@luairb m@agkg ry«ar moﬁaf(bm dfi gher than
or equal to ?ﬁ?tﬂloggglﬁalgobﬂolpgﬁ% &H Lgiore rﬂerfi%s U e@@%ne to 1 nmg/kg The

product accor ain ¢ Ior oac in an 15anount
usual |y of Iéémtgt‘l@m@so%e@ﬁk@f oflemféidmet eqlﬁf@%@(&b%/iig&tet mest 0. 03 g/ kg

frequently of less than or equal to 0.0005 g/kg. That content is usually of at least
0.001 mg/kg.

30 The product according to the mmvention can contain trichloropropene, in an
amount a content usually less than or equal to 0.8 g/kg of product, often less than
or equal to 0.6 g'kg, frequently less than or equal to 0.5 ¢/kg, more often less than
or equal to 0.4 g’kg, more frequently less than or equal to 0.2 g/kg, yet more
often less than or equal to 0.1 g/kg, yet more frequentiy less than or equal to

35  0.05 g/kg, still more often less than than or equal to 0.01 g/kg, and in particular
less than or equal to 0.001 g/kg. That content 1s usually of at least 0.001 mg/kg.



and nore preferably at nost 0.01 g/kg. This content is at |east 0.001 g/ kg _
The product according to the invention can contain aliphatic alcohols, in a
cont ent weawabd/dszé4a a content usually | ess than or equalpcti@odd/ogiieg of
product, often less than or equal tog0.6 g/kg, frequently |ess than or
equal to 0.5 g/kg, nore 20often |less than or equal to 0.4 g/ kg, nore
frequently less than or equal to 0.2 g/kg, yet nore often | ess than or
equal to 0.1 g/kg, yet nore frequently less than or equal to 0.05 g/kg,
stilt nmore often less than or equal to 0.01 g/kg, and in particular |ess

t han or equalThiscoftc@Oh agldest.0.KHag/kgonthernticlileropspatd yapbe atledtedvm0. 001

ng/ kg.. The al I Y Cc sepropanol , allyl

25al cohol é} 3'029?%1\'1&05& &Bﬁéﬁe Clgm’3)r ggn%?&% f?{é) Eﬁ@?bv% g?’ t hem The

pr oduct accoﬁféﬁhﬁfg“opi@wweﬁlﬁ rﬁ?@%ﬁ%h’ oA EHOHIPFONSPeHIERS K6t BEBIXYIES 3 cont ent
in a content gaguadd ¥wd 88Seihan or equal to 0.8 g/ kg of product, often |ess
than or egqual to 8 Gw%glkg, fre uentl%/ | ess than or ual to 2g/kg, nor e
often | ess than Or<BHUIHFT 1609 s 1§/ RgnVAEoR ‘Fapé’aﬁt@??tq%&rf’%rggexi alf dr equal to
0.2 g/ kg, yetcommmtea Qadt esualiedss t}tmamr@qwéqmlaléi g/bg of ﬁo@dd{,g;ftcmééssmme
frequently | / I t han t han
or equal to ??ﬁl} fq(O@ /%d%é\uegay??sg%&&% IOSrén%iE %O% ‘38&6 g/ kg.
That cont ent of squa gtﬂa‘g H)g/kﬁ rmrelf@asmbf 1@$ﬁhﬁ’g¢ﬂ@iudmhé) %Q@EWM@% is often

hydr oxyacet OR@en [ess than or ﬁalRB@dlug/ o%@%&ﬂé Bqueﬁti} hes max%% efgan contain
epoxi des_di ffer ent from3 |c hl or Oﬁ}k/lbi” n, in a_content cont ent

usual 1y Hss tﬂéaa«%rsﬂl%mfo &n rsstha Kgnor cgralde o] g&f&aéﬁd }ne@é‘n%%fn or equal

to 0.6 g/kg, idsk &ﬁﬂ&iﬂkfjﬂa[ k€901 %&rg Dhat@gh@ht ffs@tsu of at least 0. 001 mg/kg.
2008/ 152044PCT/ 008/ 057246

ten less n qQr equal to
0.4 ol kg, ol B FPEGUEARTY 1a% B st Do B BoRa g7 e GBEMrar e af t en
| ess than or peguat-itd cB, 2-chloka?-pyepenaoir-el tfansquenaty pittaiss of htalnasotwcequal to
0.05 g/ kg, s th Pﬂore often less than than or equal to 0.01 g/kg, and in
particul ar Iess an or equal to 0.001 g/kg. That content is usually of at
| east 0. 001 ng/ kdhe msiuéwwrd@grfayh%@vg@lmmch@wmhmwren@eom e,

1, 2- epoxyhex %&%en@ Yok hO hmaﬁ? (hs@Manr 6188 0 &f %/@é of ﬁ@§ﬁcitdﬁén%ssttﬂﬁ{n _
The product accor i nvention can contain in agl anount in

n
a content us@éFqﬂfﬂ 5’ étg?%gﬁqmslvmééhmwﬁﬂadde@b&jg&é%rpw%i% pst 0. 2
g/ kg, frequent kyuadto @ g&g@tm&cr&qgéﬂt@ 1e£stp&m@m1ha1t@@rg@/m,yysainoa@ nost 0. 05

g/ kg of 10praoduct ften t entI f at nost

0 005 g/ icq THET prsduito:sduniitoE ke ienBorh  EniRon GERUR R Feftnr ns

gl ycer ol 20 hy@r&jxg/hg,embmmranﬂerglcytthdmlthanm’r cv;mlcmomg/]sg,lancbfn pdrecuwdont ents i s

| ess than O. f. e / re
preferably atqﬂ Srgré)ﬂégo ”8]8%%?%1 g%rﬁl Eﬁ%%?h%%ﬂglugﬁgi Oqappea&odﬁ(g)é%ﬁg/}(go 15The
product accoré ﬁg?hi%omlﬁéeﬂerﬂ)@hlﬁ whecganiTore 3@%@@hh€ﬁlwomhyaﬁo@ﬁhﬂ@¥q nati on
of a conposi tﬂﬁﬂp&fé”l @M?&ﬂ'&'odﬁ 5&@5@&@@1@010%%1@511 -AopbRasins ONR MR oro al koxy
propanol in an a Iess than or equal to 0.1 g/kg of

conposi ti on. n#ﬁ@reél(’rk}(ﬁ‘%t}aﬁr%’ mc he chl oro al koxy propanol contains a
nunber o5 20car bdhe @fc@ilﬂiﬁt admnfdknglts t@fﬂ&éﬁldnycahlcgﬁiﬁm dIﬁaﬁropromﬁmazh ato 1,

Shat nomber 6rER Rl BRI kLol BIfId SINEN ol Uty KRR SRS 10, 3
| ower than oto @é@kg, tf@q@enakydesﬁrtbqlmrﬁtqw tb&/ﬁegﬂ(ghawe@tﬁeedmaltham@r@quér he
al koxy 9r0upu9g g%?lgggxfﬂ{zl%rﬁ%q@&lﬁgx%?@tg%gpﬁiudfera% i@, ;!/ t BRAE 0By h%%nched 250r

alicyclic alipha oxy gro |near or branched

al i phatic gr &p.or PREALEP Rk zgrysﬁ@oxes ‘Eﬂ“@lﬂ ks a%er @B{aéw%aﬁkgh@ hret hoxy,
et hoxy, R op@xYe ofett @i%hd}ﬁ)ﬁﬁh%)éi}udl E@@%g/kohaﬂa Wr@dﬂi’ar(?@fi&@%ﬁ &t oups and

ar ti outar y el bt 8% Sha erkenes noeg fat Benpy Tgrelbs tHery T o
parti cul arl y de2Gprefrepatel sy Hadlve:i@tddcfxqmg,@ahqmwmpanpm h@e&zcmommopa“ﬁhﬁ pr opoxy
Si cforably ad T ConPa G B g AR e B R L2 Chosen from the

1- but oxy, 2- but oXi¢ prcsicubtttcomylnmm tiueemezﬁmnooay cgnf@mpéchimfcmaa@t indromthe
I sobut oxys angoﬁt@ﬁttusg&ﬂ}p%ys tﬁﬁrpb’xp&;ua%m eLaLaR Yo dule ofbkiss BLRWPeQfal t he al kyl

gl yci dyl ether is a qrou
0 0.6 g/kg, frequently ess than or equa] to 0.5 g/kg, more often less than or equal



t he al koxy group of the chloro al koxy propanol is a nethoxy group. WO
2008/ 152044PCT/ EP2008/ 057246 11 The product according to the invention can
be obt aiwedoly @@ conposition containing di chl or opr opaa@lppshgreiis t he
content of chloro al koxy propanol, preferably chloro methoxy propanol is
preferably | ower than or equal to 0.08 g/kg, nore preferably | ower than or
equal to 0.06 g/kg, still nore preferably 5 |ower than or equal to 0.04
g/lcg, yet preferably |Iower than or equal to 0.05 g/kg, nost preferably

| ower than or equal to 0.01 g/kg and particularly nost preferably | ower

t han or equato ©.6 gkf)abog/tkguentifhies thmmmmaiw(lﬁgwgl yet mogheftert iam or equal
to 0.0005 g/ 0, l.ect

2-chl oro- 3-ne o]r_%%ﬁuaigé)@l /WB’F{%%&&%&@ g“lrlgg%lﬂ Ihécﬁja I%(?% %/ﬁ{ -%11 and

m xt ures the@wug often ICSW@M@@ Ol@éfﬂwéﬁb%h@/l@ya%ylnaﬁ@@i/@ 1eSﬁtthqn§1be| i eved

t E?t V"r E n theudish. lb@l' gﬂk’ﬁpﬁdg(%bnﬂeﬁ hllg 95\1&@15“0@ at @Q?‘[ l@éﬂ@‘l ﬁ]{ig& HSThSO ”elr S OI

chl or oal koxypr opano rochl ori n of dic propanol into
eplchlor6%ydﬂﬁﬁ‘W@”85 % &qﬁyﬁﬂﬁ@nhggjhaB@HPBW?%a 2 “of chloro al koxy
pr opanol |ntdmﬁkkwﬁm@my¢kﬂdeehﬁﬁﬁﬂmnﬁE&haﬁb al kyl glycidyl ethers exhibit

usual ly boiling S, Ver t I hlorohydrln and are, for
this reason, ver@ﬁ%P% et %m%‘%égt%?%%%g ncan%&ﬂ% The chloro all coxy

propanol s caHMMQdﬁOGGUU@dWhmhﬂh@aﬂhﬂﬁmawﬂﬁé@ﬁ@mm(UWQU¢th@mdbgobanol
especi al | [ b r rinati on of a
speci al l'y W@f‘dau%ﬁ&? Fe@éf?l @@g@tq lols %@g&b%ﬂ?(b?%é ﬂo?%?ua@ i nat |

conpound co alnlng cero st on Oof gl ycerol.

The gl ycHt ol a1 e f’é‘?’ﬁ@f@ﬂ hﬂﬁfhoéﬁﬁiaaﬂéo fi & Iﬁ?f@cféeé@eff%’ lespf AT @ICt ur i ng

gl ycerol eSp%@ﬂia@'td W\@ma@ygﬂms&rdﬂenll%smmabﬁ@ﬁaffom glk Neet@sdreri fication of
oils and/or f.ats & 6anlmal ositi

containi ng. dichrBrsErS Emer utar g ke ShddHh ot dnhes ABeT S ned by
hydrochl ori nat 0.0m gdfs, an® mnpeinudhr den tlennirregugl iy 0800 lg/landhatcolbheast one

gl yoerol al kb, B85 L AATRURL I8 hehSoHBUAL LR A QLgequal Lo

0.6 g/ kg, pre nore pre erably | ower
t han or biqualﬁom%@hézo gﬂk@nw@dm,br?ett @rabl y-prepwes mlhanrd oty myGabs t o 0. 015

g/ kg and nost,prgferably |ower than or equal to 0.01 g/kg. This content is
usual | y higher than or_equal to 0.0005 g/kg of conpound. The al kyl group in
the glycerol al kyhegiaset acgor%gstoaléﬂnﬁ@ai%wv@i}a% ogtagy SHEPEHFY B et hyl

g[) ?Up Thea b@%@rﬁtds@ﬂlﬁlé‘ls&hﬁﬁmr dqﬁflﬁo@ﬁcgﬂ o@ﬁhﬂdmﬂeﬂén le%@th@n@zr ?Eelss for
(0] ainin a rodquc C n oro S on

oD et o BT b s SR ety Bl SR P B R e SRR IR G oY ouct
can be obi ai reehllxy0 dqifﬂygjrmeﬂal ferguaaty oss t(hﬁn ar erpmbtos(] 1 pbm, vomicat nfterg

di chl Oroprop%gkqaﬁ @5 t&é%tgﬂfgg‘}gt%f&e )!EQMazP P@cﬁﬁpﬁ?h a”P“.“t

usual ly of les 03| 03|t|on
cont ai ni ng dﬁ@%hﬁﬁ@@ﬁ@b@ﬁﬂmﬂ@ﬁﬁnéﬁeﬂ QhékgmwdinpaﬁmuhfkﬂSﬂmﬂOT

ﬁ088/ 1ﬁ|2044P€E[££E’c2@©61 Qﬁc@%@aﬂe@nﬁﬁd 1?'&%:3@'5 l@éﬂo@&@ml 1Gho/&A nibf% O{Dt ai ned by
ydrochl orinatjon o c ontainin cer.0 one

gl ycerol al kyfﬂoé‘t@tﬁ?&m Y B éﬁﬁ% TOgfC Cé“e%tg?f Shcaide é‘lfﬂé‘? 66{1983 g7 kg of
conmpound2s CGHIQCIZO'[PEEQHQCDOQSG&I]@lg(M Qﬁd@hp@nkﬁ@esﬁh@d@ﬁ:t according to the
i nvention conpri nt ai ni ng

%gs 50td et ACgor f St €030 (aé B AR o ﬁn n
glycerol and at I'éa8t°Bhe ﬁ?gg%rSI %1 Sthet S e anbliRt“6f " ess t han or
equal to 0.GOQﬁMQKmbdﬁ@nbmunmeusdmeaom@dnmﬂmh%hydmd@eh&mhmmnrdawiw t he

presence of Bl POKN¥ificiaGhdh 1ol nll Hdqub0hs gkgbﬁe@%@%% in9R oFont ai ni ng

di chl or opr opan east one In an anount of
| ess than or c@ehét 06/l gy REcolescBapospadab ﬂa);/l@h@%ﬁrﬁ@mmlwdw%

cont ai ni g dk&ﬁ'{ﬁ%@@ﬁ@@@@%k@%ﬁn@%ﬂeﬂ BhePak 8 edu‘él {OLUI %%rg, yQagded with a
basi c agent i.n order tootalnaB% ct ﬁntalné | | orohydrin and at
least one al BSMUGYsehnetrghalin 4R abafl T PRESIsHHAN B8 O FREH of
product. 15The(pt @dgssndChmprtees ioptianaleyaltd € 000l lQwilhg ®hepsis
usually of at least 0.001 mg/kg.
The product according to the invention may also contain in addition to
35  epichlorohydrin, alkyi glycidyl ethers and halogenated hydrocarbons, compounds

such as for example :



(c) a vegetable fat or oil is reacted wth an al cohol to obtain the
conpound contai ning glycerol, under such conditions that ethers of glycerol
are forngdandisang not separated fromglycerol, (d) thecearprenszeontai ni ng
gl ycerol obtained in step (c) is furgher subjected to 20 at | east one
treatnment, optionally under reduced pressure, of evaporative concentration,
of evaporative crystallization, of distillation, of fractional

distillation, of stripping or of liquid-liquid extraction, in order to
obtain a conmpound containing glycerol and at | east one glycerol alkyl _

et her in an ansidabydehdikeisseplieheaicabiryictpwebutzhanisopereapahlnd an0. 6 g/ kg.
25The conditio ‘ . f process are such as described in the
pat ent applica?ﬁgﬁkﬁg#ﬁgﬁgg%yﬁgg%gﬁ2 filed in the nane of SCOLVAY SA, the
content of whi EMONS, like aropuicatideropesieioncyjoncataapahdebutigne specifical ly the
passages from pagshckBnodel NQSetll- L& ctopenRRE1RAGE3 3Uimbinpe2 4yél@hck8ne-The

condi tions of ?tepﬁéa) of %@eﬁgégﬁeé%aﬁﬁe‘%%c as, descri bed |gﬁ§he pat ent
30 appl i chti on ! PEFARPIBOYFHES g P nCeiiaCnair g SR ARAte®St ¢ he
content of whi eko bbthemcor porated herein by reference, nore specifically the
passages from e.. ine.12. t Tl i nes 31
o 35" The oot aroce b il SuRERTUE s " Riror B RPRcbfcal,

condi tions of stiepstyepftmo. (d) of the process are such as described in

35t he patent , apRl.i-£atd o RGLLER2QQ7/ 055742 filed in the name of SOLVAY SA,

WO 2008/152044PCT/EP2008?0572§6 13 the content of which is incorporated
her ei n bif r ef ePEHEBYKSHYICE IEpBEFPREAFIOPEL he passages from page 6. |ine 18,

to page 11, Li Bgoxides differenii@nicpiBIvkdIQarial I9e Frep@At@soxifd) 1@-third

enmbodi nrent, to the.use oﬁ tge Qr$ductg$f tge |nv?nt|? descri bed above
cont ai ni ng epi EATBTOFAEr #HCEA 22 2 eREEIERE AEEE IO § {}Eiﬂdw ether in an
anount of | ess hytramarbonsdiieahethpicOcldpagtdog, abylpeodue tapd any triveureariuf act ur e of

epoxy derivati yeeg&t%col}tﬁ xy resins, of products which will be used in food
and drink applications, of cationization agents, of flane retardants, of

pr oduct slihi ehcompdunge ol sede dymids estget CithgPediténts, Colladz. dioH 100,

epi chl orohydri g, ehastoNRLSr oL BB IRE 0P8BS I Ption of the Figures Figure 1 :
exanpl es of chemcdl fornmula of epoxy resins Figure 2 : exa Ie%s(of
gﬁﬁy YVt group

chem cal foi nul a T8¢ PESHPIGRHEINE thgmHEEntca £8P oM SRaitané ¥

Ei59ur e 3: ﬁ&gﬂﬂﬂeﬁtisusgﬁlbeﬁ@mhﬁﬁbr EanMa 08 gmgrm@wtﬁ@zi, hw} [tgsl;: filan aaa%ua@ne
aronati c X r ar Tl am ne ro I nNol ecu ure :

exanpl es of ChbRies: TPORTLNIE GrIYI LS Speh kad @reTEoIpHRRG Féihy

aromat i c2(pol yabindss, Finguerfecgbentlyelksmphreondquehierl. T alkgf vat mdraotdn deseoagul ant

nol ecul e Fi gut, ) I f i ] la. of . t L&sin

pol yners ZOF%dﬁlrog ”91}‘9){@9%{%(% ygfﬁgﬁefgn’l@g%t% %&er% fﬂg&o%}:&%%pq)%‘%g Q’d%@d as

phosphor us cowraphthigss thamer e@rehiodhpft a’kelandEppXYiCDRERICVATTFYESCqUE! 10 Gener al

Epoxy deri vaiooes /il & hhQdon@raliRlsallyefyaX Yeak @B O MSmg KoY ThM deiRlib @ begl Yei dyl
25esters and %j Clgy| an%gfg $nd i .desb Ex%ﬁPles of gl CII%I eSters are
gl yci dyl acr yF&tied FRE HElpidcdyse. aeetrae rnbytagal, 1sopentgal g’ﬁ{v)w PR Ofone

i ntends 1o denkhe taopdinerer, the chemcal formula of which contains at
group. 30By

RSt one o et R BESL BB 08By SRR SREPSS R
amount usually of less than 0.07 g/kg of product, preferably at most 0.01 g/kg
and more preferably at most 0.005 g/kg. This content is at least 0.001 g/kg.

The product according to the mvention can contain ketones, in a content
30 usually less than or equal to 0.8 g/kg of product, often less than or equal to
0.6 g/kg, frequently less than or equal to 0.5 g/kg, more often less than or equal to
0.4 g/kg, more frequently less than or equal to 0.2 g/kg, yet more often less than
or equal t0 0.1 g/kg, yvet more frequently less than or equal to 0.05 g/kg, still more
often less than or equal to 0.01 g/kg, and in particular less than or equal to
35 0.001 g/kg. That content is usually of at least 0.001 mg/kg.. The ketones may be

selected from acetone, chloroacetone, 2-butanone, cyclopentanone,



each ot her through chem cal coval ent bonds, often in a repeating manner,
those units being referred as repeat units. The nunber of repeat units is
hi gher tWwamnsaersonis A pol ynmer contains at | east one typerot/rpepeas7zunits.
When the polynmer conatins only one type of repeat units, it is called a
honopol ynmer. Wen the 35pol ynmer contains nore than one type of repeat
units, it is called a copolyner. The copolyners can be of the randomtype,
of the alternating type or of the bl ock WO 2008/ 152044PCT/ EP2008/ 057246 14
type, such as described in "Polyner Science Dicti onar%/2 MS. M, Elsevier

<

Appl i ed Sci enpdohaxermton?-amdhNSn yeink1989 | -paghS8Enethyl-2-cEdabsces L of

chem cal for ) Ye FRSLAT & O T to8d ahP nfik QLR ds [oYR@KE N 1S not
zero. 5By gl ;E/;g{" 343}0 s er, eor(l)e i nt esn(]j(?t(i&ﬁﬁoteaag et herg thg chem cal

formul a of wﬁf@ﬁmcont ains at |east one glycidyl (2,3-epoxypropyl) group and
which is not a p@hwﬁduct@@mi@&o@fc iglargiod\hn e(f;rh@zh%yalb erhlimdﬁuﬁry!m gl yci dyl

neopent i ol yeBPUEGRYLgrerak A Sl h iR et BE 8%@& i 8 HEFL 0 0y
gl yci dyt est ér0] rogkg. fintoenuaisy h@h@i&h@t@ @nalgs el metkdgend e partiahiaf wgharl a of
whi ch cont al Ak GRS 08 e%p?g oy Gl on{chs R RROKYBLOPHL (9EQUP And whi ch i s

not a pol yner ester are ter of
hexahydr opht Hal #/&g.adic8 loweryiaroen eqe@ltter@ Jok &é@%@@l&%ﬁo@@a&iaa or gHyat iy |

acryl ate and ggl /ﬁg qﬂércmEﬁwaflt@én%re éﬁxoglowghldy&n@am@&n@ doritEgs, one
mtends%o deno ang %or an| i g emcal ggk ]of whi ch
cont ai ns!Gt I%S‘iﬁ”{"’"1 B gg 4 paitisu IXE%W& By gy L?pO%é &h is not a
pol yner . Exarmhteﬁ,t 1Qﬁslglly¢1l@1¢f thaﬂbda;mhﬁb 0.00 ldeg/kg, often higher than or equal

1,3,5-tris(2 drotrl |n 2 rione and 5, 5-
di met hy1- 1, 3*’%0@? %‘E’%EP% gnﬂl"m 45 D O el 0 P PG G Bad il g

Co- r eact ant s than or\iedi fo ﬂlﬁengfkgdu@mmmumlmig@fémlmleQmﬁhy&jMQﬁaccordi ng to
the invention i ST‘}i@gﬁ)dHnt &B@rdﬂ%ngglﬁsf&%srﬁgﬂfcaﬁg m‘%%[dré!eﬁ:%io)ﬁ%n arf e product

cont ai ni ng epi chl or rinis ecte reaction wth at |east

one conpbund cE9HEHSHREO Hess s 0 ﬁ@%&tfﬁ’i@ﬁé‘%%ﬁf@‘@@ﬁ 24 inet 0-87 ef<€rabl y at

| east two acizhy hofOPeragea Abareo] gxza%l @M\@@ommq'gamﬁ@@m(nrg@atI on as
described in Ul nn s, Ency cIoIPedl

| ndustri al th Edition,
Coas ot Ro TR Bah gt R i RS Rt B R BtaRoReth § o
hydrogen at orog:aint Lﬁﬁd%&h}@ﬂiﬂﬁtbni nﬂm}yrtmm}ahmh@jaj tpd éfoekgadnﬂpmdlmm 1- but anol ,

a G2 L0, Ch4 i TR RLE NG 08 ¢ A48T §3Qn OALs IS {06 s ﬁ%f R0

car boxylic adl i nst’'a nor ¢ act d "¢ "acrd,
met hacr yE@ c adicn jesothamior tura & 6. H@f @ofmore freqfrmlyd@imbumr aroltiai ni ng at | east

two active hyds %9%%%1%?@01@&”i@@th%ﬁb?@iﬁ@'mf(6 P ROL¥Ihde ROLSBILASS, ani no

al cohol s, polyi €s and am des rboxyli'c acid m Xt ures
t her eof . than orpRal g s 1edk e A a@rca?%ﬁsehwraqquawatq %1 2Bg-GREtH ¢ pol yo
|'s are pref erpﬁﬁﬁu;aaﬁeedf B bf e@haakd Pbhet &g pniay@oﬂ,tsntag aqualiy I@E‘aﬁibﬁstdl ols, nore

f bl ted f L@ d nt ted
B phenol * A AT S&khy dPoay Lo e GBS SR RS8P OE PG 08,
2, 2- di cyz$ ohelcphpl givasre), andndy alitplatf o [tast mq sfthpmef erably glycerol,
pol'y(oxypropyl eng; )ﬂﬁ%@@%f? acg&faﬂ%n ﬂie%??%&oﬁ ntam hﬁ&%ﬁbﬁcepﬂx ol's can be

selected from poly enz heno m xt ures
t her eof 5Pol woﬁy@trmmﬂ@emtewgﬂyaké% @ﬂ@ﬂén@f&@l P &e g&@t@@f@%?n@&ﬁwm oxy

benzenes, tr ltmﬁd&%@{am@l%egﬁg f?eagermy»qewt% ér’rb%m% oDl bydraxy Jagnzanes are

nor e pref erably selected fro 3-, 1 i hydr'oxy benzenes and

mi xture ther é&f oFCppdide Bﬁyg/%fén@@%ﬁ%wlm%%%tam g %%ﬂ . Ct—r EFPdYS P henzene.

30 often less than or equal to 0.2 g/kg, yet more frequently less than or equal to 0.05
g/kg, still more often less than than or equal to 0.01 g/kg, and in particular less
than or equal to 0.001 g/kg. That content 1s usually of at least 0.001 mg/kg. The
hydroxyketone is often hydroxyacetone.

The product according to the invention can contain epoxides different from

35  epichlorohydrin, in & content in a content usually less than or equal to 0.8 g/kg of

' product, often less than or equal to 0.6 g/kg, frequently less than or equal to



Pol yphenol i ¢ compounds are generally conpounds the nol ecul e of which
10contains at | east one aronmatic hydroxyl group. Sui t abl e conpounds
havi ng awol»eestsoame aromati c hydroxyl group which can kererplepsdsherein
are such as described in US 4,499, 255, the content of which is incorporated
herein by reference and include, for exanple, phenols, bisphenols, novol ac
resins, polyvinyl phenols, the correspondi ng am ne conpounds and the
15l i ke, such as those represented by the fornulas Ito V of Figure 2
wherein, each Ais indegendently a di val ent hydrocarbon ?roup having from 1
to about 12, Ogr@kemaist piien lsra thar or apwlio &4 gdwborratisrecntiyoess thgor - S-S |

-(S=0) 2-, 453 t i AV b oup havi ng
from1l to abog%d—i 362)62 g%?gértén OléOﬂlre%nl]@Sf t{]g@?}g@?ﬁ“tﬂﬂ%%&%&%%&é ch Ris

20i ndependentfqengma@&wn%Cﬁwﬁ%&é@ﬁf& moThaki nOpCRHoUt 10,
preferably frooulghke, atiodtpaficulaldomantod@gual @ balogan. ahamonpheker ably
"ndependent | papogp Trpd o085 ke FCHR Rty BT S T AP o dRite 100,
preferably fosieabdupodhtmmabgutids) and myhasxtarey af atdedst om afxbout. 1. 00 to
about 6 and n ha%h@{)%ﬁk&%ﬁp%}:dﬁﬁﬁgtl‘fging‘entf%ﬁ'%laﬁgoﬁaﬁhltggﬁl&i% al ¥ 191’:{@95 havi ng

at |east one aronaf of aronatic am ne ecul e are
t hose represéﬁ@@fémbgﬁu@h’eoﬁ%ﬂmt &8 alia o nwdyct,gengrp Péa@n@w@?ézr&(i% each Ris

a dival ent hma@&agb hzﬂaal@md@w BIplol e dorfuflo APt ABst m@aeé/@gabl y from
about 2 {o about 12 and. nost 8 ﬁ ﬁ? ably. fro ab ut 2 @B ib ut 6 carbon
atons, alQr ofPPERPELr LYYV {h& egmiTeguent otgt gt B B0S@REor  30R: gure 2,
or R can conbi neTt plodERd asooramgttmﬁmmrmosmbﬂby deatagnsodyedolc ring with t he
nitrogen at Ogg?m%ga%gtgﬁ‘%:@s %‘g’?ﬁggf) \exfrk]}tclh%h@% dIOVfl[ on@é% hofal @r\én group havi ng

from1l to ab to a our “carbon” atoms, -0-, -S-,
-S- S, -(S=0)2- g/kg ()S:m;iuct,cmefe(acbm?’t-mwéé)dﬁ ke gl nprbapelsddnit ﬁtyntbtydr ogen, a
2,3, epoxyprOQj@g /1 qqgsco%t%l agigéasg%gop?&?ypropyl group, a nonoval ent

r

hydrocarb 35g r or a 0X st ed nonoval ent hydrocar byl group,
sai d hydtocar byI Té%t@éyctwawrﬁ@gft@éhﬁla}vwoatféabeg @HEBON atonms, said al kyl

havi ng. from Lk na@iina 0o POBGAASARAARETHER2A0RIAOF Mol dta: Itsef er abl y 1

to about 3 carbo . each iS |nde rogen, or al kyl
group havi ng°Ff a?@waeﬁanaﬁznmnedﬁ@% 4 Yf’gl%b{%? 08 %l o #s: each

R3 is indepebﬁedsthﬂaqsntmyadr ogen or an alkyl group having from1l to about 4

carbon atons; ea S |n yd Qgar | or hal ogen
substituted 5hyd?§%%lf¥{8§/¥ gmug acx??"ﬁo dp‘ #%} ?ﬂ%ﬂ% %th Ll pre a%?abl y from1l
to about2® caetbon a@mrmhwkeacgenﬁgﬂy blahﬁld@prennl@cmalsp b@lft@nﬁfl@lil@lf themot he group

represented Q}fuefi% M@frﬁu\éﬂﬁfx hﬁgt%r Hafer Q(L&PRJ% agh diny kLRt ca}mﬁtd’[cﬁﬁs cannot
be a hydrogen; each I ndependent |y di val ent hydroc{gé{é% group hay| ng

from2 to abéugengraliyioyres ihas §F cpualdp H8nOARdAYST bak AT Ftak g endently -

or -NH2 ; eagh ﬁ%ﬂt§1@;@¢yi’tﬁ@p@r&1@mtb)6 hydr ogen, chlorine, bromne or a
hydrocar byl or a ocarb avin am 1.to about 9 f erabl y
o about 6 car BOhspomertb S hetiiif afdikeroeh il oh yAREEpendBiS o7
has an ai’/@ra@eatw@lcheamfhaﬁc aikbajagtsttup@md)jb trofeadbdyt l6garpr éfaachdl alipBatic t o about
4; p has an a ) I om | to about
3; q has an ag%e A\;%{){}gg@{ip P%g%)?y %@é&%}g %é@a@%ﬁggfc%m{x 0 about 150,
nost preferamrqui%quxbfop%tb@i}t @agxyarh@pfagmanql 9Ct¢>?ﬁ30ﬁﬁoﬂp$ #G@peit 10 and each

y and z indepgndentnenas rﬁauaiw@th@&y%rasox%; and butdt $SoBp 4Dl e are
pol ycycl opent ad| ené pol yphenolLs or arfomati yam negcﬁrgﬁgs‘g ed by the

formuia X II péﬂlcwﬁaaﬁp@f%ablwﬁwa#ﬁ petnexy ay4 Oxsmulan al ue from I

to about3®; @mf&t@blyathyaikuaygfouﬁarlpmnadﬂw@ giodrpTab@tﬂ oﬂ;@gm@l@eﬁababl y 20from 3
to about 6; ﬁ?%e&gro S |nde endent. | group havi ng

from 1 to abOlioo GompERETaRY F GHPIIRG SEOS 20 BaESRER Bhe. o hai oges
atom pr ef er advipyopohy group el tor bwie:gngmep o ke thpderofoyin the bﬁ:fmmy amsm Nno group.

Sui t abl e suc ;;?,d

preparation Esa)ﬁg%%%{oun &%’%ﬁﬁ@ﬁ%&ﬁ%ﬁ??@@%@g%@i b@é% d L.
Nel son 250n JXimes28, 1983 whi ch is incorporated herein by ref erence. The
pol ycycl 9z Preferably the alkyl group of the alkyl glycidyl ether is a methyl group and

the alkoxy group of the chloro alkoxy propanol 1s a methoxy group.



pent adi ene aromati c pol yam nes can be prepared in a simlar manner by
substituting an aromatic am ne for the phenolic conpound. Also suitable are
conpoundwgoCanygbsilung both at | east one aromati c hydr oxwer/Eproos/0gtgp and at
| east one aromatic am ne group such gs, for exanple, hydroxy 30aniline,

am noxyl enol and the |ike. The potyphenolic conmpound is preferably sel ected
from Bi sphenol A (4,4'- dihydroxy-2, 2-di phenyl propane,

4,4' -i sopropyl i denedi phenol ), tetrabrono Bi sphenot A

(4,4 -isopropylidenebis(2,6-di bronmophenoBi spheno | AF (4,4'-

[ 2,2, 2-trifl uor oThe ptaduti agorrdmetthyiRetngitiodene bbiobhed dtom = composition

hexaf | uor obi g
(4" - i nyar SRy B G pepapanolirn recapisptof eiors sYSpaEe:
1,1, 2, 2-t et r &(dscrablyh Mvm@wmwn@ is estaeblydpwBi @m@hwa fo

tetranet hyl b'Om?lggﬂm&é pferab WR OO0 R Ptg@ fP2RP B4 DSR4 Grdilrably

di hydroxy 3 tetr | Dbis hen {. dhh droxgnam)t h I ene
1,1",7, 7% tgweaﬁ%%%qu .%@Bﬁ ¢ SReohiy e thaor el T

4, 4' " di hydr omapmdﬂyjz &dvirdr blemenr e@u@lcmcmemsﬁkgmd}m@dﬂm} mbs@rsﬁamnol A wth
formal dehydel wer QF(Q‘Ol Pé t%%v()%ﬁ%z%% E‘hgs(c%g% Safrflyﬁ{igl%lﬂ%an qQr GQH%%) ! W' th

foi i nal dehyde, era ure o
i soners of dﬁH@ﬁﬁ@%ﬁ,dlphenylnethane) a condensation product of cresol

with formal dehyd § 5 t hyl _
hydr oxy di phenyl rqrng‘té hghal)rélg%%@&()% bepga?ll %%I%Srggl@%g(?&gﬁ‘n Qpﬁlgglgjlr n@thd%‘?r

di cycl optht adr@nse(2isl ahli@{ocwéﬁw AR -8 Landiyiarpeythere thano 5H

i ndene), a condervsl@idueeelﬁg@dwdtbyoinypdﬂemlnmhgbetpma w(hbﬂ}fca| ci s(4-hydroxy-
10phenypet har& a condensation product .0 heno 0

iyt oy bons al LI AR TR S CplPRrHER G g HE T Aee Rlsalkoxypropanol,
1,1,3-tris- (phdﬁﬂﬁydmoyhihang/aio)n qJ”rcbq:iﬁmIOprc@anbinnmtaprcéBmmeinaoﬁ accompailihé

pol yam nes c e i ef erred,

| i ke for mst% ﬂt‘)c de%l}@'%%@%g%tgogl C%PBB ﬁmr}%ﬁo ﬁﬁaﬁ&lﬁgﬁﬁgléﬁlﬁn@ %fhg{)shol can be
al i phati &5 or T@pwﬁhlﬁlywﬁwﬁtate@mblhwual ¥ bhibing apatpresf eopetd thited f or

I nstance, cHBP&S{Hﬁh and are, fol 185 k&0 S e ANG AT ﬁ@%eﬁﬁiﬁc l?x%n@l’ i phatic or
aromati c. rocycl’ic i mdes and am des are pre err e for |nstance
1,3,5-tri a2| netrl E chlgE dhoaaperiines beipdisd d ﬁw&% féfacids can

be aliphatic d@:lh}cﬁtémgﬁﬂc@ C%ﬁé’blﬁ%ﬂﬁ@érﬁth@ﬁuﬁﬂcﬁ@ﬁroﬁm‘oﬂ)s cedifled By | 1 nol ei ¢ dimer
aci d. Thepo:h ﬁﬂ I|c referab gcdlca IlcaC|d
like for ins %ﬁ Q§ pcﬁmé)f"ﬁ‘é C%F’ﬂmélg récer(graaga f§8%t QPS?' ?\rg epoxy
derivati es ngszcmbc"élsesglgrcﬂmlrmkyimgxeepwnw[gemtmsz thg pycceshyfior et her s and

gl ycidyl est %a%u?a%g}?{%%ﬁée%l e8[¥§ d\ﬁg v@he‘h%‘;?ée!rcﬁ@s ?Jtmh@c?frgfnocg it cont ai ni ng

epi chl or ohydrin an ntalimn ast one active hydrogen
atom foll om@@teﬁﬁcaﬂ@hw@pd&mdﬁ@r faeaf oningleadar Bléé‘i i@y ent The process

for making epoxy T'h@%bﬂﬂ SR &afmlﬂmeIdvﬁﬁorbmp%(ﬁlaécor&h tPrRRMatLbLAN of an
uncured epoxy r 5| n fo }g g@ﬁ% a curl ste g dblncured ER

The react | on B buBRALER yﬁe onpgRe i OGO H‘P‘B%‘r%é %rodigd fhe
Conpound2i:0nt1@sﬂ€brr@1?dcrd ledst ctBein epraeﬁ@rnamay 1stmalgclbmetmy1@f ogei t(ﬁt oms can
be carried Olét €53 art

0 g@f’y e ?‘P n aIE ga or€ prefrabll tanqgan
Caustic Coupli n &r& 3 and t hé ﬁﬁg% 9 8%”%5%37 4t ﬁr Ve
maki ng Li qui dr Epokyo RE3 kg, 88 (eER)aplt lowveT tfah pr ameh! td%OAﬁg&g@edrﬁmst or Fusi on

process for nmpking SokLOhEPEX Yo BER) 0161 LREN)This content is usually higher than or
equal to 0.0005 g/kg of compound. The alkyl group in the glycerol alkyl ether is
30 as defined above and 1s preferably a methyl group.

The nvention relates, in a second embodiment, to a process for obtaining a
product containing epichlorohydrin and at least one alkyl glycidyl ether in an
amount of less than 0.1 g/kg of product. The product can be obtained by
dehydrochlorination of a composition contamning dichloropropanol and at least

35 one chloro alkoxy propanol in an amount usually of less than or equal 1o 0.1 g/kg

of composition, The composition containing dichloropropanol and at least one



WO 2008/ 152044PCT/ EP2008/ 057246 18 Caustic Coupling Process _ In the
caustic process, caustic is used as a catalyst for the nucleophilic

ri ng- opewiongod/gau@l i ng reaction) of the epoxide group earidod@ist®EY car bon
at om of epichl orohydrin by the phenojd ¢ hydroxyl group and as a

dehydrochl ori nati ng 5agent for conversion of the chlorohydrin to the

epoxi de group. Caustic (NaOH) can however be substituted by any basic
conpound. The epi chl orohydrin and the conpound with active hydrogen
atom preferably an aromatic hydroxyl or aromatic am ne conpound, are

enpl oyed i n ahivod alkoxiaprioparmsf cém orwizhiond b hidripohiatwaiton bdakompoedder abl y from
about. 2:1 tpc&z@c@ﬁ% glgéel'ol JHE%P%%LE’EIOE&@}% cerolaikygcr\ﬁell{ﬁ%h%m%ﬁﬂp @&t be an
organi ¢ or inorganitc basic conmpound. gani c”basi ¢ compounds are tor

exanpl e am néscqhsPhisiesoiaaapambni um phosphoni um or ar soni um
hydr oxi des. | nor gaRinfocR@ShepoaiRay B radiRt RE@EARE Bhe Tﬁl%nﬁéﬁpécﬂ?%s@ﬁ
"1 norgani co}%&%ﬂnds" i s understood to mean conpounds which 15do not
contain cat -ﬂ‘?’%ﬁ%’ﬁ' bond. The inorgani c basic conmpound may be chosen
fromal kal i @@tk edrksdunt eesainidy gredead] andiadeast day dhexiod elby| eashianat es,

hydr ogencar bonat es, hydr hat es, .and rat.es, and

m xt ures thereo n?c%nﬁgfg%gtﬁgﬁ §ﬁs?<% ?l%ed-?(gg@h%qsﬁglfﬂg{mnéixl?é%ag%grm%ydroxi des are
preferred. Prefledramnaghkak e akeshyarad @dwxghi ehd.onnrdse teaphioyed herei n
| nclude, Tor 2089¢ahi8n SRAUIHE DYHALAEH Ao PALES KU B AL MEx, | 1T hi um

hydr oxi de or m xtures. thereof "Sodi um hydroxide 1S especla preferred.

In the ptbcess HERBHITY ¥ePuhal iepvBaR Pofuat W badie@f competitier nay be in the
formof a |i qujtde c@Rp&asBNiondlihifg a6 RparRPbbdinedihyey ah edrsabd d, an
aqueous and/or organic. solution or an aqueaus and/or organi c suspension.
The basi ¢ 25corfRBUrMIE A3dr BRI ORRT OHRPHIBA R GRoarPIAidaRt i al Iy anhydr ous
solid, a hydratepithdebhdinnamdagiseouse stitvliplyeirlybethaninagueaust siispahsi on. |t
is preferred t%ygg{gaof%?éé&' on or a suspension, preferably a solution of

t he basic conpotn erably sodi um hydroxide, in water. The content of
t he basi &> agent ilhe phasessglomnirises artiogaldpinddbrving sgeser al |y 30hi gher than or

equal to 5 %by, WelGble faPsrafigs ?&Héd%&?@r{ albORN tPELEAYRL cdlnotP@d% by wei ght,

preferably higher than or equal to 20 % by weight, and nost preferably

hi gher than or S§tRNE 8lysgrobmpgenierlypenditiigitha sherr! ghcerd gag foymedwer ~ t han
or equal to 70 fuibye W&isghdratedfiofeglabdy, | ower than or equal to 60 % by

wei ght, pref

rably | ower, than.or equal to 50.%0b i and st
b el or ably | GUORS AR BgPRAUSK € PO LoD g ™ figher el
2008/ 152044 PCT/ #£R20081c0EAR4G 1 kDtionallyTlrelcatddatdd predsate, by elrapwiadec i s

preferably enpl gye tﬁﬁo@&f@%ﬁ@?ﬁ&e&% ﬂi?aﬂion”&fh&? tﬁ%ﬁ?‘% o%ﬁ%%{?&@@t ration of

from about 20 to about “preeferably from about 40 about 50 percent by
wei ght. The anuolisitllagpnidsirepssrgodhiguidpk@nié eslirofionl ik rder meekifinty dr oxi de,

whi ch is 5enpl ayeghouiid EQRaiRMR BRSrfant REICRL @88 BlychidY BRI QRkriiS a6 F OM about
0.80 nol e to about 01 i balsi éma er?t, &rS bl ;gyfroralagout 0.90 nol e

.2 mole o refer
to 1.0 nole perané‘&@ﬁ?habﬁé’FféfPﬁgiu)/longw OF SOy &t gﬁﬁ‘ggroup and, preferably
aromat i 325 am ne hwdeegitons of Steprhﬁofb%bﬁ)c&g%lﬁi sucepk dbdcaibahindhé patamd t he
conmpound cont ai.ni ' I atom.can be .m i;nany order. It is
preferred toa%ﬁdﬁﬁ%ggtar@i?o?%ég o%lﬁgilqgega}%eftfm@o%#%%%mg er
react ants. Théwhadiis irmgmwtstedhetiorabiisrenab kadie spedtibdallyythe pasksaies dam be added
ei ther conti gg@éjfgﬁymggﬁ {g)ci{f%@n%@elpgg 1ihuL (heyer is all of the alkali metal

hydr oxi de ad one i ncre ‘ o
The conditions of step (a) of the process are such as described in the patent

30 application PCT/EP2007/055742 filed in the name of SOLVAY SA, the content
of which 1s incorporated herein by reference, more specifically the passages from
page 11, hine 12, to page 17, line 24, and page 17, lines 31 to 35. The catalyst can
be based on dodecanoic acid.

The conditions of steps (¢) and (d) of the process are such as described in

35  the patent application PCT/EP2007/055742 filed in the name of SOLVAY SA,



The reaction.can be carried out in a solvent. Suitable solvents which can
be enpl oyed i nclude any sol vent which does not react with any conponent in
t he 15 reachowrs2oisxt ure. Preferably such sol vent is partiralirbgoses mbol |y
mscible with water, forns a codistiislate with the epichlorohydrin and
water and the distillate has a boiling point below that of the | owest
boi Il i ng conponent of the reaction mxture at the pressure enpl oyed.
Sui t abl e such sol vents include primary and secondary al cohols such as, for
exanpl e, 1-nmethoxy-2-hydroxy propane, 1- 20butoxy-2-hydroxy ethane.
cycl ohexanol theToateseobwiishys abevhtes! horen by e¢leranegd more speciffighy thesol vent i s
used, the a f i (-P=T50]! wi || depend on the particul ar
rrpﬁ%a%% nf{)ogﬁ r'qéége’c% MR8 hoiReenpligked

sol vent and _ ntaini ng active hydrogen atom bejng gnpl oyed.
The sol vent gener8F [R¥epEgRyEs 1 & dbbtvrdsmbydipett togbe wsidg ke prefednt |

pr ef ﬁr ab:cy fb@fﬁeﬁbﬂiﬂtioﬁQeic?_iﬁécb%&ve%Qnﬂé@ﬁ@hépbiﬂﬁbﬁﬁﬁcllﬁrb@ﬁml @Rt gt hle t ot al

wei ght of_reagtants. .The pressure can be equal, to ar .absol ute,

| ower thah 1%‘3&%’6@5} Vias) 18?“???8}'\%?#{1?\%3&%’ ?}acrqu%gtggrlug/ ke Oewgﬂmg’ Yol vent is
used, suit abltie pregsunesfiwho:chdaantite sedptmredeans of rodectyhvihaih willl | pr ovi de

the codistill .t i b | g - : about 80 C,
preferably frb gkg%ﬂ\gfguf?o%@%&%ﬁggﬁtﬁ%ﬁqﬁcgg%%% gﬁ%@%gf g%%eof the reaction
i s usual |y gretardentstamodictseyliiah wilhbpgsad, asgereapamigedigneaeed ot han or equal
to 50 C norepRiRtAf@RhYIQiater than or equal to 90 C, and nost preferably
greater L&an or ual to 95 % The tenperature of the reaction is usually

| ower th oﬁﬁiwémr (PCNLoB@a s FIGRIEE or apl y | ower than or equal to 150 C, nore
preferably | Gugire tt haRamdpleeudienicl @G ofospdxresinspr ef er abl y 351 ower than
or equal to 120 C., WO 2008/152044RCT/ EP2008/ 057246 20 ., The reaction is
Gsual |y condUQHEE>s SHBPFoRGTREGET (ML fa PRIy R TRARR T ot ar oups
cont ai ni ng aeténpsicHydrogégroapom remai ning in the reaction mxture is not
greater than ) g%% . .percent by
wei ght . That P?@Q%@ng%gglg{%ﬁgf}géaa?gr t %{E}ﬁ%}ﬁ%u%%@&tvo O.téed%,&}cr equently
great er than sgrmaguaidrexy] or gomatipAPE GPERPEMeIREYE or equal to 2.0 h, and
nost parti cul@gdry 49eRahfies bhaRnidal EstHAla & Orody@cloperdib@ctd fRystienbBagt i on is
usually I ower than or equal to 20 h, often lower than or equal to 10 h,
frequently | GHREPRHHRAYRNEual to 5 h, and nost particularly |ower than or
equal to 4 h.Figpoen :cemppletol onerakaltthbamiieact compuldnhemoieeslel t ant epoxy resin is
finished in agny 100f the thods tmal ty empl oyed, The, excess

epi chl orohyd%?%ur?g ﬁéﬁ%??ﬁ?@%%&%ﬁg%gﬁafgﬁe 'I%?né%nfegﬁé’%pﬁ%ﬂgalt renoved by
filtratidh, dentei7fgganpiontanuiior! fammde ofashpougds Thed sephotphorushydri n
distillation Cbﬁtagﬁﬁeﬁ%u@t&@gﬁtg_ed out in tw steps. The first step is
carried out genera at _atnospheric pressure (1 bar absolute), at a
15tenperaturi§§@éﬂ%l¥#—ﬂéyﬁghan or equal to 100 C, preferably greater
than or equall t @;ch2@; C, nore preferably greater than or equal to 130 C, and

nost preferably eater .t han or .equal to 145 C.and, usual | ower, 1 han or
coual 1o 200 C SHERLAHHYS Foe o amPl BArD ab et EYER orabl y

| ower thah oresterpuald dgiveidyl Brzjesand immiss. preheeab] glytidwestetdan ghrcidggual to
155 C. The s » [l out usually at a subatnospheric
pressure, us%g%e%%%lﬁg&dkgﬁg%%%%geal to 0,1 bar absolute , preferably

| ower than or equi eposy 0501 obamtenss fedgioed epalymgr.|lendermitrafosrilegiual to
0.005 bar, anrgh;PsintRhEAGEAPbYe 4,QMBE gPJi@[‘pl‘%.‘fer%g@he @,q-é%o%o@%xy at a
tenperature usually greater than or equal to 150 C, preferabl’y dgreater than
or equal to BMMC, nore preferably greater than or equal 25to 190 C, and

nost preg@rably greaiighet Badinghde addnoteomdRbul6s R masy abltyjoimaas ]'Ehanblor
referably

equal to 300 C eferably |ower than or equal .to 250.C, nore :
aver ¢ han o eBir Biias SheE RS SSriRagh § FEER TR oPoSaunl th
215 C. unit¥ heing atferrohasclepéas vty M marbebef sppanatted Higlemtitane cr ude
product thro 3 i 1] ; v ! en DY
filtration alr%gltbdifg? ?&?&5% ?%ﬁ%%gtr%%%éggbﬁg%go S%%H&Q'Pﬁla%é?%wgr Catal ytic
Pr ocess conatins only one type of repeat units, 1t 15 called a homopolymer. When the

35 polymer contains more than one type of repeat units, it 1s called a copolymer.

The copolymers can be of the random type, of the alternating type or of the block



Alternatively, in the Phase-Transfer Catalyst Process, the coupling

reacti on and dehydroehl orinati on can be perfornmed separately by using
phase-t remshes1s3®@aoupl i ng catal ysts, such as quat er nar pcaraposisorI2zgal t s,

whi ch are not strong enough bases t oi4pronot e dehydrochl orination. Once the
coupling reaction is WD 2008/ 152044PCT/ EP2008/ 057246 21 conpl eted, caustic
is added to carry out the dehydrochlorination step. Via this nethod, higher
yi el ds of for exanple the nononeric diglycidyl ether of Bisphenol A (DGEBA)
(> 90 A) are readily avail abl e. Bat ch nmet hods and preferably

conti nuous offypsestchepdescibeliy Foboes SesneaRiGiveasbuS Makkgvipr ocess

The Taffy methpd.d gmgﬁ&d%@ddy&gq;@w Roghego mmbeget ar weight solid resins.
It is directly f%ﬁm epi chtorohydrin, the conpound cont ai gﬂ%}aml ve

hydr ogen at ons, EFT‘H%PBFW‘%&? RTRYILS Of ABOTRY TSSHS REFOMISSORS Peeds is very
simlar to th&eﬂd}c@u@tz&ocoupl i ng process used to prepare |iquid epoxy
resins. Lower ep chlorohydrin to co cont ai ni.ng_,acti rogen atons
ati 08 are used: ES BRI dpka FRITE AR E A hBrE Pl BT he. “Loon
conpl etion oﬁvmﬁecq@mlmduz’a@ne@iymd)ﬁ@ Aieppyymordnhgiosp sndfvhanh iahktzd i ne bri ne
sol ution and e J by separatin
éigfﬁ&} Exé}rﬁﬁleg @P&zﬁ%"éﬂ%@rg l&%\%ﬂg}#gfyrc;{edﬁmétﬁ&o\’:‘? .ed by sep g

t he phases, w&g e water under
vacuum TH @ﬁl&kwi‘éﬁ@ﬂvﬁr PTTaYY &ﬂﬁ@Y&@@ﬁbﬁﬁ@%ﬁﬁy dighecifyidthisgen at om
pref er abI Yy aRn@beEsddisl J@gqgi&@gqy@th@r aronati c am ne corrpound are enployed in

a nol ar t|o of fr out refer ut 1.3:1
to about S SR T N S R A RO LT v R
enpl oyed as a@c&mmtmm S odagt drenglyaidu dl Byepakymogdngenp aad ivdichaf nif)traom about 1

t o about 20, %le?r %Qaﬁﬂgleg Sﬁ%l?ggglbﬁs%r%?ek&gl&& n.se/ﬂ t&%%ﬁ&dthpfg%pﬁ\%l Shis The

amount of ba%jl oun [fe)¢

enpl oyed in thé, @ibf@d@s@%bfnmemmd igtceditl oyl at%difdrgimléjdout 0.05 nole to
about 252 nol t]@JCE)t?Qt%i c agent, preferably fromabout 0.1 nole to 0.5 nole
per each, preferably aromatic, hydroxyl group and, pref erably arorratl c,

ami ne hy#f ogen. g%@’t@ﬁ%r%@t&@@%ﬁ“@ﬁ@eﬁ feboic P8 2iadeAT 4 1§Rdeat er t han

or equal to 2&&,enﬁéc@ﬁf&mﬂwfxgﬁ@m@ﬁmhhmemoﬁa bidbo2 @e&x eppreferably
greater than or

e and st at an or equal to
g e A i L B B P e oY P b, o,
200 CC, pref érmlryrld(b\aeapoky;ﬁnpﬁ} i 8qupdrhidroth@ing,2, mﬂormreelﬂeir:abl y tower than

or equal to fig%}g}gﬁgepgg{g?@g)b%h_h%g 11&1'11%%] {% equal to 120 C. The

time of reactlon s 'usu an or equ 0 0.1 h, frequently
great er Ehan lor Ceguadtanty 0.5 h, often greater than or equal to 1.0 h, and

nost 35parti cul arlye gﬁfc &duct E@ﬁd]ﬁ? E%giéﬁior&ﬁfdﬁn@c&rdfﬁg% %Hﬂrlﬁvsﬁftioﬁ %aCt' on is
usual ly lower WO 20 52044PCT/ EP 008/.057246 22 than or equal 20 h,

of ten i ower tHEhARC BYEHRCHE ofEPeFY de vt ticy P BIREFOEHARE or equal to 5 h,

and nost par teb@lcﬂoﬁfliyﬁrlh eVngdualiin @ij @ied&q Watadtion 4vith. at least one coli@ub@si ¢ agent,
eplchlorohydrl and

m xed in any 8’? Ee afttleﬁsg %p“é?%? }P% Oéegll ag%rgg%r% %ﬁ\{%?‘ﬂﬁ eg(g?%ogn ﬁ’la)r(]t B(rae of
the two i herhydiegcn antrs, follheed badtinamodhsorustion hyd@amluaded {ﬁhnanmmjer vi gor ous
agi tation. Encyclopedia of Industrial Chemistry, 5th Edition, 1987, Vol. A9, pp. 547-553).
The compound containing one active hydrogen atom can be selected from
mono alcohol, preferably from 1-butanol, a Cy; to Cy4 primary aicohol or 2 cresol,
and mixtures thereof, mono carboxylic acids, like for instance neodecanoic acid,
30 acryhc acid, methacrylic acid, or mixtures thereof.
The compound containing at least two active hydrogen atoms can be
selected from polyols, polyamines, amino alcohols, polyimides and amides,
polycarboxylic acids, and mixtures thereof,
The polyols can be aromatic or aliphatic. Aromatic polyols are preferred.
35 Preferred aliphatic polyols are aliphatic diols, more preferabiy selected
from butanediol, neopentyl glycol, hydrogenated Bisphenol A (4,4'-dihydroxy-



At the end of the reaction, the m xture separates into two | ayers. The
heavi er aqueous |ayer is drawn off and the nolten, taffy-like product is
washed wwohobeptszmat er until the wash water is neutral . pChEre@biyrhé ke
product is dried at a 10tenperature igenerally higher than or equal to 100
C, preferably higher than or equal to 120C Al ternatively,

epi chl orohydrin and water can be renoved by distillation at tenperatures up
to 180 C under vacuum The crude resin/salt mxture can then be dissol ved
in a secondary solvent to facilitate water washing and salt renoval. 15The

secondary soRveftydehexyinerpape). pehtnbdtiyirwiy aedeisb i @yderelati on to obtain the
product . po] yhﬁyﬁgﬁ§gﬁ§ﬂ§9&ﬂQﬁ@ﬂﬂ§hganﬁggggsS i's an al ternative net hod

for making solid epox r S|n sed on |n ext ensi on eactlon
of Iiquid epoxy FEHIqH ?"é’%ﬂ%ﬁc@ﬁ ;“’ ?PZHP%H&MBIWHQ\ 1€201. 3. 2.
Curing agentsompmﬂmsEhﬁrmuﬁxﬂgh@%oﬁpoxy RESInS can be carried out using

cl assi cal curlng n The cure ca act ve curing
agents. ot 1t caroRan iR ETe BRGNP RGO RERUERE bRe®or cact i ve
curing agent srilgamxydesednectreldnixngns tnicné Pinydraxgrighzangs kegn@8 agent s,
carboxylic f h#k%ﬂaﬂg%le&% y&st 6. and anbydias HEifg dﬁcgﬁpitﬁyc thereof.

phenolic-termnated curing agents, nelanmine-.” urea-
phenol-fornaldeh§HEY¢E§Yh@WBW%ﬁ6%§%%$§”¥b§ﬁ?§ﬂﬁ?¥ﬁh@ﬁﬁﬁﬂ pol yner capt ans)

curing agents, CV@'ybl@er@le@b §ur£‘£klrdi‘d’1&n@@ﬂ§ltc§m beeBanabecaMdfRthidgent s and
m, ne functlonal curing agents can be

cyanate ter curi
prinary d §@%@Hﬁ%€%ﬁgH?%@?ﬂ“§6§8¢§éﬁk%%@° am doami nes and di cyandi am de.
The anines can b8uiadblphatpande ookt iphadicaroaromaydoxgdrogswoichany| yl

AT eSS, s, LLRERALLBNALCRILASE Ealbe yPekecket L AN & @libphat i c

pol yam nes, SsUC am nes

pol yet her ammgsorswdwdllygqnygﬁrefmgquon@lam rﬁ@sgxarrm& ﬂ3h¢n®é% b(SE’b@wﬂfi on

products of ketanesgan e 1l RRaddefes HBHMN Rasgypdduct s
(reaction products of ;br%%‘déﬂ%p ¢ 2008/ ST e R AU E phenol and

f or mal dehy de)ike sueky &t thetearriseaitqd iaBe fgRmuasddact olofiewsy shecidesachdy from
ethyl ene or Ry @pHeaiaIRN ﬁeaimﬂﬂ?daj@Mﬁ)g;@mammgt&mﬁs thhes@ab, The

cycl oaliphatic .a ted fro one di am ne, bis(4-
am no- cycl oh&% nﬁ%? 2“31 gF CREEer hé arE> ™t ri hexyl met hyl ene

5di am nes, netaxﬁByDQﬁedSamjne—ﬂéﬁa)nﬁkﬁuﬁﬁsamhéwéakmbongnimémgmgnap|c
am nes can bg g5 p@j&b%q ST,%?%f?ﬁé@?fp{}ﬁQ%B%Q ELAG: BRLNY.FRE; 0 ani i ne,

al kyl (tetraet | ene
di am nod¥phenmyde i bydrogen, auha@ionf@ i g;hehww@mfrmnbto about 10,

di et hyl enct 05&{%@@! ffmn@@ 1d QTRe 42k¥bor adL NesIGARA a@ﬁmﬁﬁé@%gdcm&@r[@ net a
xyl'yl enedi m ne, %%éan1nonethyl cycl ohexane can be

more specifi @abwlwreac Owgrﬁlm%tdﬁwé%gwamaﬁézlf eride{’m%&é @f?lram ne,
Pol y( ;)xyRI[ opyt BIRE qj haam\ma)e of idny é@uyplt@ pwleneo tﬁrefambryeﬁrommcbbm(:gﬂoycol

am ne) , am er a. i SO

o o noey AT SIVaBE RTL B AROR IR Sost B Tinad X tug o gy 1

di phenyl et hane, A&mémdﬁdnumo@npheﬁyha@uga@nﬁﬁon$ghenybém®@ﬁwnnne

di et hyl t ol ue@?o%ﬁmﬂﬁne %%hﬁﬁéryrhggéurg a?c% rﬁk cscatdd kﬁ(@@‘f &hw 0

cycl ohexane, m Xt ur ereo es ca I ned by
reaction of o |2@@3éﬁﬁmﬁ@ﬁﬁ%@1EéﬁaQOWE@%F&B@@ﬂNH@@Qﬂh@ﬁ%kﬁ@§169 12 and

9,11 -linol eizgrirqk Aol N BRI B NESabout 12 and most preferably from about 2
to about 6 carbon atoms, a group represented by the formulas X, X, X1 or XTI of
30 Figure 2, or R can combine with R s0 as to form a stable heterocyclic ring with
the nitrogen atoms; cach A is independently a divalent hydrocarbyl group having
from 1 to about 10, preferably from 1 to about four carbon atoms, -O-, -S-, -S-S-,
-(8=0);-, -(§=0)- or «(C=0)-, cach R’ is independently hvdrogen, a 2,3.-
epoxypropyl group, a 2-alkyl-2,3-epoxypropyi group, a monovalent hydrocarbyl
35 group or a hydroxyl substituted monovalent hydrocarbyl group, said hydrocarbyl
groups having from 1 to about 9 carbon atoms, said alkyl having from 1 to about



(diethylene triam ne) or from pol yam nes and phenolic-conatini ng carboxylic
aci ds (phenal kam nes). The am doam ncs can be obtained by reaction of
mono funebizomadszéai d |ike tall-oil fatty acid with a pecgamnsesnab

di et hyl enedi am ne. 25The carboxylic feuncti onal polyester can be obtai ned by
reaction of terphthalic acid, trimetlitic anhydride and neopentyl al cohol
The acid anhydri des can be phthatic anhydride, tetrahydrophthalic
anhydri de, nmethyltetrahydrophthalic anhydride, nethyl hexahydrophthalic
anhydri de, hexahydrophthalic anhydri de, nadig.nethyl anhydri de or nethyl

hi m ¢ 30anhydr prdéra%sehmpbmﬁéwétb@p ragua; beshyR1 6 tekispaidedtly dgdrogen or an

tetrachl or Op@_ﬂct}@%ﬂggp ANYE HOHLT 1Pl XS 1 D&Y 8R%ut 3 carbod Bms; each

phenol i c-term.Nna curih gents are _products that can be obtained by
reaction of PFhénBreDBATRBONYIHHEHIE ghelot RUNNETINE Siomal deriped carbon

The mer capt aasnispedcy Ul ik irdieperaiah PBRY JORHC 8Pl asirbeLdr mm;@g@ﬁﬁssit@@cner al l'y
35cont ai 57246

termnal , thiols. .WD. 2008/ 152044PCT. 008/ 4 _  The
Cyelic al ai MOTORPY HICUREAEE: AR bio ROP COSEEUS- BByl P G281Vl ne. The
cyanat e est ertopusr bavg Rige ntdspemiantie sdiented fnsindhe grolop sghesroleddydi cyant e ester.
5The cat al yt icg r.ti oW S, , L ewl. ci ds.

The: Low o badimll &1¢ BRURSAER SRS U MADUER! SRR BfarbEl Sack

2-di et hyl ani Bom%mﬁweﬁﬁ@ﬁma,dizaim,ltémdrqog(bcri/wnﬁmﬁgmew@%énm and

irrit pla|2_ol es fﬁéiéﬂergﬁy&hcaﬁ%?h\féﬂ&méﬂ?‘%@i@h@ -ntaa:algtem()j'fliiomzdﬁzg,legohjgysclhi c -

anti cliin I, - e I m Ol.l ne, Supstl tute reas |1 Ke o-phenyl -

. 1- di met tuﬂépmgﬁbgﬁ%%%g@yna PR OS 21 TR G %}f%ﬁ%arbﬁw

gl Kyl -tri Pﬂe:g;dupnhoﬁgﬁmﬂl ﬁlgal) 8’6dabLtt§, preferab;[ifle teh&lé‘ehﬁ 6&!21’111)11@@61}1@?361 et ed f rgm
oron tril haljdes refera ron trifluoride, T Phot oihiti ate
oot oni ¢ e BEERaERIERE AR RO ot [ hiahl8nge wpiue P RamaPbRTL oot oo
salts, diarytditanohiprefesdit 6.1 tdrbout dp handumesadetvalmnd fom Ut 15sal ts of

Goup Via el 19, i f ong : i nacyl
ggﬁ% Sl% plrg%?eiblfg?og# ! g;r éﬂoﬁi"% ,ecg}i%ﬁ;&%‘ S Blabe %ﬂgé‘g% gbRben:

sul foniurrt Us oXy . oXy resins can be
used i n toat PrderaPpiiiead ite Ao AV oS prafeebiy drorap 3o reitt il 8hand Thellkoat i ng

appl i cati ons figani Reationt thend éRhdSnalz imBdeR@ i tha? QBRI SE 1 lbak. mai nt enance
(corrosion-resistant coatings.for shlﬁaﬁgshlgg%gggcontalners of f shore oi

rigs and pl atf or B PHARE BT RUYIGIPPEREL 58S POl AGERNHES LY HYRS, rai |
car coati ngs reeeahtcd@ys thoforimnEiSr ofdigetar agersmn ks Omrnd-0HE ard 8 hkor |1 ght
i ndustrial and r. cul tural ,equiprent tal .co i ner lumd n and st eel
f ood_and bever 408 IShei Ay SO IR Rk o Bo ML B4 Mk L8 LR P o

bui | di ng2Z@5pfrodus tesaboapfl daginBes paisptsicntly byndporn. athivdrocarhmbgnoep abvikgir ni t ur e

appl i cat i ons o @UPIRLL Y 1f8kbRGSohAb IBbu S 86601 NERknaRgh | Nks and

resists. Coating can_be, ne uslnd)varlous technol ogies IiKe | ow solids
sol vent bor ne PESEEPHGhIORING 97 SEITHS 8ot PEHBUrEBOBLH IRATING 8I¥BNt - f ree coat i ng,

wat er bor nle coalti Bgiiam@mmpo@%&lbﬁ@kt@cﬂé%ef |. - h@l@aﬁ&lh@ﬂioﬂfﬁﬁ%&iﬂg; 30T?fe_ o
structural applications. can he . [ structura osites (fiber
el nforcing. BRPERTEH SoRC B Al %?éél?%éP T & ISP oeee

pol yar anzdespn Jode 28, UDE3 ehghneerxcbngratéd oweinry réfekooe. Paimiwycloel f-1 evel i ng
floors, trowel e f filni : onstruction, of
el ectrical FE#?%% é%+8§%ﬁ%P§?pﬁggpgf%%?ﬁgégggk%%?ﬁ@iﬁwﬁﬁgP g boards and
printed circgitstibiiagds prorefticirnas fas|thepranelif c@Bpemndel ectroni ¢ appl i cati ons,

like casting, polldoNGita®P AR NG PEBAYL lcast one aromatic hydroxyl

group and at least one aromatic amine group such as, for example, hydroxy

30 aniline, aminoxylenol and the like.

The polyphenolic compound is preferably selected from Bisphenol A (4,4'-

dihydroxy-2,2-diphenylpropane, 4,4’ -isopropylidenediphencl), tetrabromo
Bisphenol A (4.,4’-isopropylidencbis(2,6-dibromophenol)), Bisphenot AF (4,4'-
[2,2,2-trifluoro-1-(trifluoromethyhethylideneJbisphenol) = hexafiuorobisphenol

35 A (4 4'-dihydroxy-2,2-diphenyl-1,1,1,3,3,3-hexafluoropropane), 1,1,2,2-tetra{p-
hydroxyphenyl)ethane, hexafluorobisphenol A, tetramethylbisphenol (4,4°-



conponents, transformers, insulators, high voltage cable accessories, and
simlar WO 2008/ 152044PCT/ EP2008/ 057246 25 devi ces) and transfer nol di ng
(encapsuvataernsodsdsel ect roni ¢ conmponents such as sem coRrdiGPOsISONI2ES,

passi ve devices, and integrated circwnits), of adhesives (cohesion between
simlar and dissimlar materials such as netals, glass, ceramcs, wood,
cloth, and many types of plastics) and of tooling (prototypes, 5naster
nodel s, nolds and other parts for aerospace, autonotive, foundry, boat

bui l di ng, and _various industrial nolded jte s of dycidvl Ethers

and Esters dihydroRyels®. b ogtiemethyy Wsnhsaal £ ]oﬁ d)ﬁ}i’}gm%%ﬁ*ﬁ’ﬂﬁée@uéﬂ a8 coat i ngs,
adhesi ves anghif8a8bky-airdl h&s&r&h&mﬁ@hzﬁ dfi%@i? ﬂia—@e‘ﬂ@iﬂ%e@% des and i m des
These products are used Ilca uch S Oli g Qowder atings
with pol yest EPRICnERHoppr 1 o5RrsHe A RhiCERe SRR ? SPRSW RGO resin s
desirable. 2 conde&qatﬁﬂ@bﬁﬁoﬁ%n&% Mmﬁm b@ﬁzﬁ@&mmmms

152. 1. eral glfﬁ; 150%‘&?' 1?18&098 1hplhgtr1 ﬁ] accordr ng to

:  Umixture of 00 0
the i nvention can be Use for nanur at will be used

i n applicati emedonsrsios préviat off drésod Bt fpm%@%wé@fmwmrhs ®ﬁmel amd adtr? pml’(, nor e
speci fical 'y ;fQferd %&Hﬂ"ﬁ@ﬁ%ﬁi Eptdny ﬁﬂé‘iﬁﬂﬁ? o5, LSRRI GrE ARG

20Coagul ation refers to ducti © i mndtion of elec rostatrc

repul si on f orBedicHepREHliss (£ chgshxAraomivny ioiadre-drraptharsagul ants, and
i ndt gc htnl ca: nid%?@jsa célhﬁnﬁdubﬁﬁmﬁﬂlgﬁ@f}ﬂfené I 2@ g{lﬁfxﬁﬁ@tétﬁﬁhs@-ﬂ@ﬂm&?ﬂm cal mixing
and des ilizati.o 0S cC S S are
general | poIp§ E&W? aﬁoqf{ea“f*f‘ Btpf%iﬁgﬁoéﬂ?fl@e “géﬂéydf?fygo zgglr?gﬁcﬁer alize
negative changgstrof4-bpdiboydengndethand)] Bi 8-itikép-hodmwayprenybiprégaacsimdThey
general ly eX%lQiu#’CS %&g&atr vely | ow nol ecul ar weight in order to permt a

good di ffusion o e charges around the particles and a | ow viscosity to
al | ow a good di stfef polvhsimestan bealidleyeer aomatipe AsgrhitireHemineBygrecoagul ant ,

one intends Epﬁ:fg‘?&mlﬁe for R MITB Y, 4° CRIMRnb Hifldn AlmégARL one 30repeat unit
cont ai ni g% | east one r oxy yl.di"al kyl ammoni um gr oup. . An exarrpl e of

a coagul &ht nol odi amig dd?t&@gﬁ%mﬁ’ iR @oRatly Sronegicraggae alipRo!
In the appli Qﬁdp@f@na@mé tirngstiee! femipaaidlon, the product cont ai ni ng

epi chl orohydrin | |y, subj ect d t.o eactl on nia, an am ne,

S por yam noan dbe SR i SHESE T iR Bt ARt Ao E300R BR%sa0 o6 The

am ne can be aad amiies areqardﬁcrreahrlﬂa fpoing@amank 3, STheziaghinkarclamidreobdiinphat i c,

aticyclic or a0l g@#i c, saturated or unsaturated, |linear or substituted. The
a at

am ne has prefer | east one, nore preferably at least two primary
ami no hy# ogens. PsiFkerbarilisercidrran be phphasisoneaanasy. vinecxgamis of dimerierul a:

fatty acid is hnoleic dimer acid. The polycarboxylic acid is preferably an
aromatic dicarboxylic acid ltke for instance hexahydrophthalic acid.

1.3. Processes for making epoxy derivatives

The process for making epoxy resins, glycidyl ethers and glycidyl esters
25  generally involve a reaction of the product containing epichlorohvdrin and the
compound containing at least one active hydrogen atom, followed by
dehydrochlorination with a basic agent
The process for making epoxy resin usually involves two steps: the
preparation of an uncured epoxy resin followed by a curing step.
30 1.3.1. Uncured ER
The reaction between the product containing epichlorohydrin and the

compound containing at least one, preferably two active hydrogen atoms can be
carried out by any process known in the art like for mstance the Caustic Coupling
Process and the phase-transfer catalyst process, for making Liquid Epoxy Resins

35 (LER), the Taffy and the Advancement or Fusion process for making Soiid
Epoxy Resins (SER).



H (NH_R21), NR22KR23_Nws_R24( XI'V) wherein R22 and R24 can be equal, except
when equal to H, or different and can i ndependently be selected fromH,

al kyl orwalJeesnsboazadi cal , |inear, branched or carbocycleraErhasiorgsérom 1l to
30 carbon atons, R2' and R23 can be mqual or 10 different, preferably

equal , divalent aliphatic radical aromatic radicals having from2 to 12
carbon atons, each of r and s is an integer of fromO to 6, r plus s equals
0 to 6. Am nes include |lower allcyl and | ower al kenyl primary
nonoamres, such as mnet hyl am ne, ethyl am ne, isopropylam ne, tertbutylam ne,
m xed anyl aniGesstic GumlingPyacess ne, br anched- chai n nonyl am nc, secondary

am nes such as dﬂﬁﬁfehﬁhﬁf@ﬁ?@oes@%ﬁ%ﬁ@% ﬁ@éh%%'&@ta}v‘éi Rt mé'xﬁl@leﬁﬁhmc ring-
propyl et hyl am ne, i butyl am ne,

pr o yl et am ne, _
propyl but yl afPHEE 810H9I1‘Iﬁfte9‘?té)ﬁ$ "ﬁ’f eﬁ@@ﬁ ?S{H“?I"& QT FS OB Bfri ne,
pent yl et hyl arbiblordiydrip@ptiyd fir-aphit Bydroey] grept dodray aamlyt&schlaﬁnmgl as

| kyl di t | k I
a1 kol “subbet CanTorsRaRa o o i SaRh AT S ot i i P ket or
propyl enedi arimbowiut Pt ewlstiv negnypEnicydosmedidni ne, hexyl enedi ami ne,
octyl enedi ami ne, Tﬂ@g@%{ﬂo%%@hﬁ‘%ﬁ‘é &%’coﬁ%(jﬁhﬂd‘%ﬁ)i'a%&% A8 tom,

di et hyl cnetri ani ne enetriamn pentyl e r| amne, triethylene
tetram ne, t mrﬁwpﬂyéﬁé@‘@wmwxw ef F’F@Wﬁéﬁ&“& goapponad, are empioyed in 2

tetraet hyl en@ﬂ&ﬂﬂtraﬁ@ Bﬁfrm%%@ﬁtrgﬁpwﬂﬂuem@@eﬁﬂcﬁmﬂﬂﬁfrcﬁﬁdbbahﬁwd) enehexam ne.
pent apr OB%| en et hyl - 1, 2- et hyl enedi am ne,

X
N-(2-pro nyf?‘)‘i{ @nﬁ?sé’ﬁ%fhvé iam ne, N hexyl-1,4- butanedi ani ne,
N- 2et hyl hexyl - 1, B‘hpfbapamdp(amldlm bd\kr(&gamt enyiorgaﬂib Wasichexaoedd.am ne,

Nnonyhet r abutFENEBEHE Hiifun s HER STef e RS E SRR ang ammpgium
N-al kyl -1, 3- psoaxhamumma@mnen hb@mamie% ahﬁrga@wdwelc om@penctswec P@ﬁ&l’@dl al kyl

can be hexyl rrh@a%rxéksqcflp%a/rgam@QMbemﬁﬁ%lmd&%%ﬁyé mef0A&E¥bundt Lindgcy! .
tetradecgzlr pent adec hexadecyl, heptadecyl, nonadecyl, el cosyl,

henei cos 6166’8‘391?“&“%1 RicaBehy dEgan Perg aLlisippieanic basic compogrKegn@phvani ne i s

preferably acseeamda Mk@lﬂhﬂﬁalkﬂﬁfeeed@tﬁﬁﬁ@m&bdu‘ifes355?111‘@5&&&){bﬁ‘ﬁbﬁb@as V\D
2008/ 152044P$/ EP2008/ 05724 r ef er % sel ect ed

From 1. 2. a HDEERARe T s o gTaiie P opaRBoPEss IR b B e
N-subst i t ut edhaéamAlbgir aplsatieslinneaeh preed] exaleb ynd hydroxides are preferrcd

1o no- 3. Gy eTOreEyHREPRART RGBT R L€ LIS AARLORBERe, for
5pr opaned anicnanpit, @dmhyqiromd@maswnshxﬁrmmd@@nmdwéromd@ozdmmrmoct ane,

1, 10-di ami noq;@&@é}e,Soalu;lrzh}q;r@gmmg@g&qg%w@n@gl et hyl am no) et hyl ami ne, 1-
d| et hyl am no- 4- agi nopent ane, am nﬁrret hyl-3,5,5-trinethy| cycl ohexyl am ne

and N, N, N , N, - t &% Ph5i8eesy 3%0%11%% %m\%ﬂ%fh@ basic comppgiyRaY ApdhilBes are
general ly obtfainnetk figom amdeyeamiamya anlﬁfde:f&rqabcﬂ,ya HsQpebd adidy andudeus

f or mal dehyde it g % £ Oemon ar% am ne

Pol y[ N- (di al I Péﬂ%ﬁ%ﬁﬁ%@f? 8??}?%%68 § T SRR C TR T E P d.

Pol yi mi ng$ arcempeural ik prasttbiy e thebiprmion gn @ﬁemlaity gobygrres sadalt & opdrefedal kyl ene
| mne, prefergbl v, b ”&uhﬁl gredx?acg;eofsr eﬁ; fehsfon, 1&?}5&%&&%%9“ between t he
product cont ar i ng cpi chloro e conpound”contali ning at | east

one, pref er alsPyptipner pﬁuww%mﬁﬁdwydrwgém o ékﬁf Weiccampoued. giatesylyany
process knowRpdidmtfi@rédide, infRGtef action is generally carried out in the

l'i quid phase, i bl t he presence of sol vent. The, sol vent may be
selected from watSFE‘F’ Co‘éﬁntd}f aém%egto‘w%enﬁtﬁm%réF%r’SWOW%&ﬁnB‘ia Ywi th wat er,

or hm xlt uses mlrgelreem}‘dnwab@ra toss ﬁ’iﬂﬁ}f arei(rjgﬁg pré‘?&ﬂb@ﬁﬁg}h@kk&%ndﬂe&&lm@l(h%ﬁw |

et hano no npt an are.pre e i c solvents
When a soI verW R}’Efgﬁa%?fﬁg " 1"‘mn?raeqéjlriutg % /ébgonql t i ?%é’ f%?@@nt-ammni a
or am ne m xtmgferthsnusaraiaﬂ;o}ﬁmwtilghh That equiait mmsUEIiWGbxﬁrziﬁumrght (/0
wt), prefera e r& Anef Iy hi gher

t han or equa:%w‘gh(lﬁg@/gb%%%gp tye1 r’L((ti}CLMVBII‘WF'/éi%[eqra’(t%g{a‘:nl%ovf%l qual to 45 wt
% That cont értferaBivieay thyn PTbWélla fto od}y \@wg; andonog pigfemplydpeeicthabl y | oner

than or ggualer t@ual B 46 % bywREighPdr ef erably lower than or equal to 60 wt %
and nost preferably |lower than or equal to 55 wt %




30The nol ar rati o between epi chl orohydrin and ammonia or amne is generally
hi gher than or equal to 0.1, preferably higher than or equal to 0. 5, nore
pr ef er abivyp dooggites44t han or equal to 0.75 and nost pref erablap2dnisghens t han or
equal to 1. That ratio is usually |ower than or equal to 10, preferably

| ower than or equal to 5, nore preferably |ower than or equal to 3, and
nost preferably |ower 35than or equal to 2. WO

2008/ 152044PCT/ EP2008/ 057246 28 The tenperature at which the reaction is
carried out is generally higher than or equal to 10 C, preferably higher
than or equal toThsalkalimid hyderidedd Pipfanlyhemplayan appn agiisars $uBY. C and
nost pref er abkysiRi HhebndRBMRN ofFRHR bR 2600 Ghoul BAL prbRANEF BbM BolSasual |y

| ower than or equal to 12Q C, preferably | ower than 5or ‘equal to 110 'V,
mor e pr ef er abs? §PIbRB PETCR, Yd’i’eig’%fual to 100 C, and nost preferably | ower
than or equal t o780 afiount of bikie cPmPsHUY eroidrabhiatialitrhealrigdaixid whichcar ri ed
out is generally higher than or.equal to 0.1 bar absolute, preferably
i gher than SFPlgaar s n S r® S iRty bt R GRer Bt S8R 1o
0.5 bar and rusmolsradtoesializsat.rivgireablst fram abputlD9eyokl totld tholsaper cRibat pressure

is usually | %‘fﬁ&raﬁ?@ﬁoﬁﬁti&%@ox Quréh ,Brd?&%ﬂ()l‘?raﬂ;?ﬁéﬁcl;%er%ﬂ%eﬂr equal to
10 bar, nore preferably |ower than or equal to"5 bar, and st preferably
Lower than or equaF beHC pegmirepichlorobpisinpge dog epmpepng RRNPEHE ACHRE | s general |y

giogh_er than @gd aahtgfrpca%@ehmnaectaﬁls@btﬂg@sr. Mi@ﬁalﬁéf@bdcbétgmﬂgﬁ%%dsﬁant or e?ual blto
m n, re prefer y _hi ghe an or eqgu 0 nm and .no preferably
oo TR sPrBaiif B hat e ap e ke ThSuih 1 BT an or Coausl
to 10 h, prefakmbbhgtalligvierxiddan boradéguathet cofiinbpustporinpreafeatadllp] yutl ower t han
or equal to 3 h. i?Ql‘i’oF%%tanMi‘?{l&mﬁJd}’ hewers b han, of r%‘[%],‘éﬂ‘é. to 2 h. The

'y i volves tR it

manuf act uri ng procedur € usua . . e di sso on of the am nes 20or
amoni a i n the sdheserction ein pweeridshoud ish selverididtitane gflvemiewaphehi ¢ ohydri n,

i tsel f possi blygiflica $QhyRAnk Ro ReBOk BN HocsRS $abl Witk 99} édiEndianOhdes to _keep
the tenperature of the reac%lfagrﬂ%yg%ecbv\een 10 and 50 C~ often bEetween 25 and

40 C, théh affttor REX@ JHE folyawtiie peHalls or shollemaciblayding t he
tenmperature twdefon@en cofisainde 90thGe dhdherohedtd ienwREoshdahe @rillifie recovered
i sti 11 at on et <PRungappEhe Sy iftal bt eny PesemBRtabP Bireeediot i on with
an acid or arnbasec at the prEhesecmplagtd. Gngathle agkht whtche hdndatrioayahdt he
nmononer. For Gl ] i r-0 LN imet hyl am ne
produces the S%@g?@ﬁ’ﬁ%ﬁ‘ éﬁ?}g{:}l{ %ng?r %ﬁ?ﬁa?ﬁ&n@x&oﬁg@?b l:I‘L'%B gneldé t hen
hormopolLy#r i detxyo-iysoeorihasp oyrdewgarplat ey swaendagnstestioliere ongousid whi ch i s

a | ow nol ecul ar weh@h sot@dnk ANIsEd, R ¥ABEnt W eslvas w@xi&ﬂ@-%ﬂgﬁ%ﬁ wilich
pol ynmeri zati on usual%y t akes pl ace upder al k‘%lld ne condi tions

. ons.
mononer can &FRGUHE BB PHIGHET 106 did Hegempp %tﬁlﬁnﬁﬁmggd%i“gher
mol ecul ar weiaglth bpiatb yrpicscal Be subed: farraiatrarget feal amnt 5 t2atbut Product s
characteristigs . W) 20081152044RCT/ EP2008/ 057246, 29. The . obt.ai ned
ol yrrer s usual Y ENThrR - AR D okt gt g Bdt ™ SCisrtRer RN equal to
5 000, ofien thi gheweidbanf orctegmal to 10 000, and frequently higher than or
equal to 50 000. Tfhaf.sanl eGHALq el OtarsBsdisialob: et han gk oequal to
500 000, often towe?’ tghan or eq%i\gﬁoto a&élgslog%’, 0aryltﬂzl rque%lt%layﬁgv\er t han or
equal 5to 300ighgntharddipr abseluse Bheaptelycnss aspde BUBLERNESEGH Vet @ni ng from
40 to be employed are those which will provide the codistillate with a boiling pomt of

from about 45 °C to about 80 °C, preferably from about 55 °C to about 70 °C.

30 The temperature of the reaction is usually greater than or equal to 25 °C,

The

preferably greater than or equal to 50 °C, more preferably greater than or equal to
90 °C, and most preferably greater than or equal to 95 °C. The temperature of the
reaction is usually lower than or equal to 200 °C, preferably lower than or equal
to 150 °C, more preferably lower than or equal to 125 °C, and most preferably

35 lower than or equal to 120 °C.



50 % by wei ght of polymers and exhibiting viscosities from40 to 11 000
centipoise. 2.5. Uses These polyners can be used for treatnent of raw water
for convesicemiseet410 drinking water, for recycling papecraPewmierz4én Pul p &
Paper Industry, for paint detackification, for breaking oil emulsions, for
oil and grease renoval, and for sludge dewatering. They can al so be used
for sugar refining. 3. PRODUCTS FOR FOOD- DRI NK APPLI CATI ONS - WET- STRENGTH
RESINS 153.1. General The product containing epichl orohydrin
according to the_invention can be used for the nanufacture of products that
will be used in dppriagaen vrsualiyeoadedied/ fopp lengtlopeting sedrihadhe aianit ood and

drink, nore %Pgﬁ;'ufak 8&1’:&1& %m‘%ﬁh?y RUfaeh %ﬁa@%g%%ﬁe%&c%@ﬁ%xﬁ@éhns 20By
wet - strength resin one i enote a t he

chenical for &t %@Wf%ﬁﬁlé@%@ﬁt gie w%%rg@tebﬂlén%j? %@rwéa from 2, 3-
gpmélypr opy! am:jeﬁ@t Zhﬁ-tmwmﬂnwr&mﬁaréMeq%abtblwp fPequidy @xsyr dRy| am ne,
C or o- rox r \/ ti1alni an, any
conbi nat i on f e RLEEY: BBPEr T a oK PEE bH Brt B it as of
such a pol ymgreatr éhgpreasqmtléel 3i0r. Fligurmee 6f re8ctim iCoswadlgdeaettban or equal  In the
application ace@pdifg 1&\%&1& gw@gawo% ', tﬁ%auaﬁ dy&tr &&g&@&g& p@
1 anlne or a

cpi cht or ohydri n I's usual reac ion w
30pol yani de. énd mOW?éﬁ%a alﬁWﬁ%ﬂlaﬁﬁf Pl F%‘éétl ons conditions are as

desclr: bed above fl}?:bnfcbﬁpl‘éﬁﬂhlfvﬁﬁlblﬂé&n@ﬁ tﬁ@ﬁ?ﬁﬂtzﬁig:éﬁoxy resin 1Ji|a@qmlmamzlde i's
usual Iy o t ai actl an am prefera ol ya ne pol yam ne
(in this asé??ﬁﬁé %t%‘i’dsef @@8?‘%4]31“&?’19%3 SPiFl?e%/ @%8‘3 s} ‘L]P'am nani de) and
a di car boxyl iremaciddy distéfacoabhd/tha sslatamateddydliirphat centdivgardoad/érc aci d, as
descri bed ineé%#? %%g ,é%? the content of whichis WD

2008/ 152044PCTTE B 057246 30 incorporated herein by reference. The

pol yam de may be TheppieklentbedripdistiHetioqgen gerdraifoearatdout in two steps. The

- NH- (R21) r_Nige4 wf&)@d&g%%ﬂ@@n XMW PhaRR3oiute) 309 S are as
descri bed_above, Bg 1 I val ent ghcﬁg%%uar%onarad?ggl) of the

di basi ¢ &ar b&yIgaiEcsya ISbgl’é?t@'r%B‘ll g7 cerber KY o orafprelygrerid, th#apht hal ene,

me:j hyl enfa etehydl enezo E(lr Qﬂcyt’e%ﬂﬁ‘emb}gtgf&e@aaﬁm senfuyl ©nso OUeas%d %ag hoct yl eneI
and nonyl ene. ra t he \ res nte { he genera
For mil a - Ny EEL IR By Sommt s AR S wtibon 2 or ror e

and wherei n theé OGNM(efér&BZy th)cxthagromng;ual $o tlel i’@erdoxferymﬁartahgr Ipetydan pes
descri bed ab%gx?alé&'iﬁ]@q %Rhﬁfno%f’ﬁrl%?e'rms nbor e%ufué"s%y b@ngpgLouRy. More

pr ef er abl ‘enetri a r| e enet ramn
t et r aet h{ enéfsent el outdn%mlbfmﬁlaénb%mowhcné pagsebire, usually lower than or

N bi s an nopregihd Uetoay IR, Aekhbly SERRUEH o G10UR DR108EINGE from di basi c
carboxylic a contai ning from 2 to 1 car bon atoeg;s pr ef erﬁbly sel ected

from phenyl erl?ée% BiFHE e teHeT sting |0, PagtaRy I maewe pr re‘ﬂwl@ﬁ%’t Pueyl enes,
pentyl ene, heqydz&neDODea:yhmmeﬁmsnwaﬁn%mﬂémhamfctqus 1606 *Qr ef erably
sel ected fromeg%é ni ¢

azel aic acid! %%(?alﬁ’reggnlt ?r%u %8%]30 %E@Etgmoad' E%g%dggggz%d%ggan Gt egEpac! ¢ or

25 to 190 °C, and most preferably greater than or equal to 195 °C and usually lower
than or equal to 300 °C, preferably lower than or equal to 250 °C, more
preferably lower than or equal to 220 °C, and most preferably lower than or equal
to 215 °C.

The salt which 1s formed can be separated from the crude product through

30 addition of a solvent, e.g. toluene, followed by filtration and distillation to
remove the solvent.

Phase-Transfer Catalvtic Process

Alternatively, in the Phase-Transfer Catalyst Process, the coupling reaction
and debydrochlorination can be performed separately by using phase-transfer
35 couphng catalysts, such as quatermnary ammonium salts, which are not strong

enough bases to promote dehydrochiorination. Once the coupling reaction is



The reaction between the polyam de and epichlorohydrin is usually carried
out at a tenperature generally higher than or equal to 45 C. That

t emper atwoeosssisusyal |y | ower than or equal to 100 C, prefrarafisystaner than
or equal to 70 C. The tenperature atz2mwhich the reaction is conducted is
preferably selected in two 25stages. In the first stage, the reaction

m xture is maintained at 30 "C -50 C., preferably 39 -41 C. Reaction tine
for the first stage is preferably about 90-190 mnutes to form an

i ntermedi ate pol yam nochl orohydrin. Then the reaction tenperature is
gradual | y i neereplstsd, tapstbis adiSl © cagpoht thealchydrechlotiestion dicat ¥1a this

pol yam nochl a{ea{wdﬁlgﬂcﬂrﬁa%aﬁo%&aﬁw tk?cﬁﬁéﬁoﬂqér’ftk&glv%fﬁgz cH&tgr m ned 30l evet.

The second st age 1's CO he viscasit e reaction mxture

reaches the &&Ppend 4 @?@EB(\)ﬁ?%e/L et ‘5/33}1@0@1’&%4){% N on a Gardner - Hol dt

viscosity scal dBB@@ﬂ'nYetﬁdl@%Kﬁ?@afmﬁbl doBasiduRdr 6aNi dRtiERAFUsipesteiel cagat or in
an aqueo on of up to %in water. Preferably, the

| uti
pol yam noami g% U< react ed 35with epi chl orohydrin in an aqueous sol ution of
52-57 wt 13/ QaffpPwatey that is, a solution of 43-48 wt % total solids (the

el ght. per oent a0enofr i AL LA Bk oni MO AA0I A8204ARGTL RRER0S) 0572460

31 solubilized so refe wttota sol i ds.
React i on ti m iy dir¢asly fenep epighlegphodrinnie compewnst Qﬂﬂtﬁlmm tefivedwerogeenper at ur es

t aki ng Ionge@towsnﬁﬁa%@hﬁomtﬁéamgmwawprm prbPRS & ¥ LiRfiat & he- 5%
(10- 40%§ch)ll l[‘v)\‘gver due ta the co st 0 transpor i ng water, conpanies
have tri 831}:’??16891 MEGEPGTSE BIea e B‘E?@a‘@ I GFRERY CBYRSe hPPER i on. | t appear s

that at | eastpioierodfydiifen éﬂih;ﬁbdnﬁ &Uﬁﬁlnm@qme&yaﬂ@gexomaﬁtxﬁtaisade s@kiut i ons

difficult to prepare | ontet of. dlchloro so the |evel
o thi s i mpuPRES Ermelah fEhen PelRat et ans R SRR e s
preferably caolrynedzatum thetmixtuad bonsoats sfidnstlgaii tmc-:éalrllny s@luihomfnd heattBavai | abl e
am ne groups I gam; I

Gener al | éﬁ r ﬁ%%@%&??%ﬁé‘@% %S&g‘;eeﬁe(%@% mpt %}Ql‘gﬁ ouggghqﬁﬁfer ably

bet ween B an#ss WE@W’ESTB@@&?Q@@VWE@&T‘@&T@{ w&@r\f@C‘t@%t hermc, the

epi chl or ohydrin ige @ﬁ@%m‘-ﬁhf@%ﬁ Hnd)%rcohitpﬂﬁnd wm@umimeﬁ%ﬂl de to allow
for nore effectlv heat transfer Lrom he reaction megl um I—@at t ransfer
é?ﬂlylsiéﬂxi’ p

fromthe r eae?‘f‘ﬁf%b magicRR SCHOMBIF SR LEBSHATHE FBPRpeE @
procedures, sintdt raiso oME@nsbog 1t he sLackipprefesiselironnat@ut &6l ger at ed

envi ronnent, 29 gn S|ce,wbe th, or passing refrigerated coils inside the
reaction ves&&l¥ 'I8h dactioon is usually carried out in aqueous solution to
nmoder at e2&t he r eath¢ elfrali Tieéa! pidmdjdass meftrabis coplrglel ys motquresesganon, but  si nce
the pH decre SRGHL . e le | cases,
to add al kal ?%$ly%9%g§ﬂnéggt\/r\%t%g eg@c{htégﬁg[ﬂ@{ 2? helggczélitgﬁp 8?} éo%g???ﬁ t he
reaction, it aﬁ’@%?@?@ﬁﬁ@ﬁ’ W@lgb%e suffl cient epichlorohydrin to convert the

entire secondar Y TBERBu@ 0P bRsi @oﬁlﬁéﬁddaﬁﬂéf@%w %Il&h@hkﬁﬂ hyﬁhﬁudﬂ) kf@alfchrz@t 0
bet ween epi chl o

rin and th econ am ne hi gher
Chan o 7beqaEPBR bt e TceraaB oo IaR 1 Ao wdmg 25 Yot nor e
pref erably higide of biasic rene gredtrabiy flom Thatt Oniohale to &3 mole@msmﬁl ly | ower
than or equa , e th
preferably | I\Fg%algigaaﬁ&%rﬁ éhﬁ@f);&flog%ﬁ{al% %é%@tﬂ? ﬁ&%aticv\%%ﬁle?ﬁ/ mgg { yam de and
epi chl or ohydrin E’hﬁt@aﬂlw’fb“é of dhrericeationns vevalipcesiendeangdr cgugjuiaéntzi ng agent,

the conditi 0;3?&&%12?&%&&@&% EQQ:O%@r"@aﬁfo?@ﬁl%fcrﬁﬁ ek Hantd?@qhd1 ¢} usi on of
the quatem z el ng_essentially the sane descri bed above. In a

preferred prd@ e@u%ﬂéi m@%@f@é‘%ﬁﬁbm BENGAPFOT f’sq“ﬁ]i st &aa@w EHPHRUEYDedas
sol uti ompf &éaetlcﬁpismﬁralqzaoazbr hak efr@@faatdn@) &, pnaféablyQowdr han Eﬁ@;}t{aeaCt ion

m xture is the ure from ahqu gq 100. C
ot of o1 abl y | FOR B0 do88 S GoHg 1o e dadeci g Briens: A GO b
pol yneri zat i @wer than or equal to 120 °C.

The time of reaction is usually greater than or equal to 0.1 b, frequently

greater than or equal to 0.5 h, often greater than or equal to 1.0 h, and most

35  particularly greater than or equal to 1.5 h. The time of reaction is usually lower



35desired. After a suitable tine at that tenperature, i.e., 0 to 100 min, a
time after which the epoxy group of the epichlorohydrin have reacted with

t he secomganys/13M@42008/ 152044PCT/ EP2008/ 057246 32 am neCHmEpaps/oof24é he

pol yam dc, the quaternizing agent is:2added and the reaction m xture heated,
preferably at a tenperature from60C to 80 C. The pH of the reaction _

m xture is then reduced to 4, preferably between 2 and 3 with any suitable
acid such as sul phuric, hydrochloric foiTll ic and the |ike. The anount of
5quat em zi ng agent shoul d be sufficient to convert from25 %to 75 %
preferably S6@n0srqyshéo 2Rt oftanylows then o supl ool (udcaramabyoypolipr oo The

quat eni zi ng aganto i(rﬁhrﬁeméﬁ)ﬁaﬁféﬂﬁﬁym&vé‘ﬁﬁﬁp&ee ofl @uaternizing a tertiary
ni trogen atomin

ﬁ aqueous ﬁ?‘l gg]k} eral thei?e congtgunds are
characterized by TRaMTGAHEL SPIRIHPEER 2BA e ORoad ORPRASAGHE an al kyl
group or 10sub&bpdrudted cah by |m1gd§d)hl1}ila.n\y/ﬂlir@d@ ltsis pedelirddytoadaichabloeofydrin

al kyl ati an undeI[n }Etge o%?ﬁéj%wc! otggr rQecrteltn descri bed. These include the | ower

al kyl esters 0% MRS RN W c¢h-'the halides, sulfates and phosphat es,
and substituted ihkyddcmﬂ isdiesa iyldﬂm@tmﬁvhw vaforolresggtagempounds whi ch may be

used are di met hym th'e%BWltheazmgctQ}npfh@l?ﬂﬁkﬁl% &@,ta&mmhwb iskoride, methyl

i odi de, neth brom de, ethyl brom de, rogm de,’ the nono-, di- or
tri-methyl, é?aﬁrw aawué#%pr% %h‘@%ﬁﬁeﬁn@éh‘? @Oéen éfff -HkoPORrEpaNETeS and

1- chl or ogl ycen@lhot @@.fe‘t amnz 186 QB hﬁteﬁmﬁﬁﬂdS’h@%{fyaﬂd&@prb&udﬂ&%ddldé@ benzyl

chl oride](f nd, net hé}/ H e sul fonat e. ¢ 'E bove rodglﬁts resul ting
{rom t ho! § eadPmsiaraanl S BIEER! BPORytr i a Ena" GonyaHiee" H4h obe 1 ur t her
cross pol yneequéc B30 t¢.eat ment with a sodi um 20carbonate or sodi um

hydroxi de sol uti %qcﬁ%ltlee%%p{?ﬁ‘}lgﬁﬁgerfno \92991 Ef beJeh Vé‘dslﬁ;dmtﬂlaimgrﬁse resins

are used in papers duch as paper coffee
Filters, mil kenerratenes Up sl alpﬁﬁﬁi gsuonal lihg apede. resTegit mszﬁuwcg@tb@ used in

the productigg dgﬁoxbécgﬁ fcreesﬁda%escﬁ%ﬁ t@%&ﬂ'}@dté‘%tetr Qvalaxslggam safoRhof £om
25shrinkj ng. _4, CATI ON ATIO\I AGE Gener al uct

cont ai ni kY e&h’éh?‘?é‘PWdP VRAER SR B e@&%‘éa.‘fﬁm distitlation tB@bt%gbfg‘efor t he

manuf act ure @fodgat i oni zati on agents. 30By cationization agent, one intends

to denote a quat ?E aétf:%%lq ng&qnewo?qsg?ﬁa%h%@r 8§(forhg)]éfrmakmg' ch

contains at |eas
3-chl or o- 2- hy@licbeqy)py opyi andamdaseddeinrthe ohdi-eatchoon randoni lgtuid spoagt a

pol ynmer. Cat ry ammoni um salt containi ng
a 35gl yci dyl 'ré%ﬂ{ é&t&%ﬁﬁp@g%ﬂ%% gé%%gp%ﬂéﬁl?% attached to the nitrogen

atom The V\th@MZEMPCT/ EP2008/ 057246 33 cationization agent can be
i sol ated as sol i gge @firi@SoSIPdkly I FRRmk @dﬂ‘@é Edrrifd ohtrhsﬁf qfédlsc@rmgnt S.

Exanpl es of catio atl on ents are 3-chloro (0)4
trimet hyl armB&iim tha Qs a%"ta‘gen%m@v%} Pactys %%Wéeaﬁn%%/ff HEGHT e, 54. 2.
Co- r eact ant s or photoinitintddetiappl i cati on according to the invention, the

product contal ni hd. ggre%cr%w%rc%pl g@g@:& Sin qulcc%d%%% & %11’1%%1%0?10%&1 c%?%é' on with

an am ne, an am ne” sal ure thereo
25 agents, carboxylic functional polyester and anhydride curing agents, phenolic-

terminated curing agents, melamine-, urea-, and phenol-formaldehyde resins,
mercaptans (polysulfides and polymercaptans) curing agents, cyclic amidines
curing agents, isocyanate curing agenis and cyanate ester curing agents
The amine functional curing agents can be primary and secondary amines,
30  polyamides, amidoamines and dicyandianude. ‘ |
The amines can be aliphatic, cycloaliphatic, aromatic amines or arylyl
amines. .
The aliphatic amines can be selected from liquid aliphatic polyamines, such
as polyethylene polyamines, hexamethylene diamine, polyether amines
35 (polyglvcol-based polyamines), ketimines (reaction products of ketones and
primary aliphatic amines), mannich base adducts (reaction products of amine,



The amine is preferably a tertiary amne and the amine salt is preferably a
10tertiary amne salt. The tertiary amne salt is for instance a salt

obt ai nedwbyzotrsadssng an amine with an acid, preferablypramErpesgsnic acid,

| i ke for instance hydrochloric or sulsphuric acid. The tertiary am ne may be
represented by the foilluta 15R3 -N( R32)-R3 3(XVI1) wherein R31, R32 and
R33 can be selected fromthe group consisting of alkyl, cycloal kyl, al kene,
aryl, aral kyl, alkylaryl, two of them being possibly joined to forma ring
and containing from1l to 25 carbon atons. The group attached to the

ni t rogen canrheol prdrmaldekydsstiolrthegamiaas (eantion pordughelolivodt édivedol £ al |
three of R314,R34naA0E: 5330 I8nd HEISHIE arhRY aflf BEERDINrSaCh shoul d not
contain nore than 4 cartf.on atons. If all three of Rﬁ;l, R%% and Rgé are not
the same and if RBSCYOPRIBNAL YPINEDCAOHIBESR THS HOPIYIRBS REMINg BiISH32 shoul d
preferably bem@fo-the gk Awpceans il st-diagiefcymRilayincantheellimethyldde RR32 are
joined to. forma ri ng tp%gl R33.shou d.}Ftret rably be fromthe group

consi stimg of AHEREy Mt YFRSHRTIAC. BOd TS ]ETeqli t apl e tertiary am nes are
triethylam ne, NThethylatiandids et by seortphibinnestaldhetHydedamane,

N- met hyl pi per.i.di Yol . ' F1p TS MQ}% 1 6 .

di net hyl benz;x}_'egdrﬁ%g,aﬂ |1Hrr§%” Egé égg%ebw&%@ﬁgﬁﬂ%%mt h Ilsteeam} '§ﬁ14ﬁes,

di met hyt ani | dpennediphaastpgshinent dedanone dphemadstifeis arly preferred that the
tertiary am gedpossesfertd@nii®t hyl groups attached to the nitrogen, like for
i nstance, trinmethyl am'l}ge, di met hyl genzﬁyl am ne, d'h,rret H*yl dodg | am ne,

di et hyl 4 ear yI arH&YE RSP B SERTES Ham mete xpylenetispuins 4% is preferably
a salt obtai hetdiomeast txaoHeet@en t he above described anmines with
hydrochl oric or Lfuric id refe Ly . with-hydroeh| oric 35acid. WO
D008) 152044pCT ERDOR bEcrIRs Mo TaN X el rOMCBOILAL R ERON £ | on
the product c¢avibdemiteigepd.doldpempydryilencahemines pahi(orypoepyidne tamime).sal t can
be carri ed O%W@waﬁm&{éwgs iﬁgckﬁmgfperam@,, RbSho? miérﬁm%bgé.e described in

US 2,876,217t cont ent "of i ncor porated herein by 5reference. The
reactionlis gEmeremriphese Maldowrinpayddiexygeihanpraséamivssibly in t he
presence of aifhehMeRthand gd-S0invesdipieay! fefone] @GhesyiEhi@ibater, an organic
sol vent e.g. da%@l é‘oho ., a ketone, an,est erJ 8r .ﬁ?n al %&E@r{l C drocar bon,
preferably md&thBlppdimips: Bet-oilens denmes ! ey apio Yo at%r r ed.
Monoal cohol s and Wieud@nmtétegnol , et hanol , n- propanolL, isopropanot and but anol
are preferred organic. solye W th k-ng.... | cUl ar. preferred.
The content of egi%?: _& ?rgﬁ%g%rﬁb? #‘t%%@y%@ﬁ{m?ﬁ&%ggﬁ Eg‘/ﬂﬁﬁ{é‘h%%rw? han or
equal to2®. 1 vegditls odfaterachisgAd? antanl lelinodejaatidsiovith polprmtings f r equent |y

hi gher than ?&ie@zﬁ%ﬂ!: trﬁa%ﬁﬁe)q)lxg?blﬁmé@lygﬁﬁﬁe's‘é% ?%érﬁgii%gﬂﬁfniﬁméﬁbcﬁcryﬁgqual to 2

nol/ 1, specifically higher or equal U and sonefines higher
than or equaltdPHEnHbANHeS)That epi chl orohydrin content is usually | ower

than 20 nold.  The in@iceaiti@nan 0t obiiRe boredfbhef Sdhb fimttibha asalikent is
11 1,1 requatltly et Raro Bt R e N oI par 1 cul ar 1y i gher
t han or 2fual toTherabbxylspecitfdnebpdiyeskOiighepbtiinad bpreaegoabf to 5 nol/ 1 and
soret s 1 S e 4l i lcIbam e or am ne sal
¢ acid anhydrides can be phthalic anhydride, tetrahydrophthalic
anhydride, methyitetrahydrophthalic anhydride, methyt hexahydrophthalic
anhydride, hexahydrophthalic anhydride, nadic methy! anhydride or methyl himic
30  anhydride, benzophenonetetracarboxylic dianhydride, tetrachlorophthalic
-anhydride, and mixtures thereof.
The phenolic-terminated curing agents are products that can be obtained by
reaction of phenol, creseol or bisphenol a with formaldehydes.
The mercaptans (polysulfides and polymercaptans) curing agents generally

35 contain terminal thiols.



The nol ar epi chl orohydrine/am ne_or amne salt ratio is usually higher than
or equal to 0.1, preferably higher than or equal to 0.5, nore preferably
hi gher tWwamoodnieeual to 1 and nost preferably higher thaymoggeabsto 1. 2.
That ratio is 25usually lower than ofs equal to 10, nore preferably | ower
than or equal to 5 and | ost preferably |ower than or equal to 2. The
tenperature at which the reaction is carried out is generally higher than
or equal to 0 C, preferably higher than or equal to 10 C, nore preferably
higher than or equal to 25 C and nost preferably higher than or equal to 40
' C. That 30t enperiat aydicianidwaatinng ageeis cohbn fainggual-1thenglo0 C, preferably
| ower than or %ﬁrﬁ#@ 80 C, nore preferably |Iower than or equal to 60 C
and nost pre#era ower than or equal to 50 C The pressure at which
the reaction is dé& ?Wé@‘ieo‘r&ter.cgm@@r@rléﬂ qay bpifejastangsdrsrbendgulsyans 0. 1 bar
absol ut e, pr%&@rably hrgher than or equal to 0.2 bar, nDre 35preferably
hi gher than or e to bar and r than or equal to
e e O o 00 R bR St dSh SR or caut
WO 2008/ 152044 PCThER2G08F:38:724 GorIbsthimaeertiblyaamios, idgUadicthplatGndar, nore

preferably | %ﬂylﬁﬁ%@h% @‘E'r‘r%?&m{e&g? n?ﬁt[)meﬁlgg{)%% aft] ﬁ’ﬁﬁéz%‘?%%u&}]é{@;]et han or

equal to 2 b tion ion I's generally r than
or equal to Iothlmnidaredt wndel-phenedianddpie. m%@ﬂndlhahlﬂ@r""equal to 20 mn,

nmor € pfefera%h&qﬁhﬂ@%hhh@%ﬂbéﬁﬁm@gH%L1k@3%@mﬁkﬂ ﬁHQmﬁRﬁﬁm@%ﬁéerab|y hrgher
t han or ﬁéual m n. That ratron IS usu ower than or equal to 72

h, prefet@bl ﬁuPYSWéFY PRAANYM BEuRe teigrlsd- md Hbr aiemar@ﬁfé?%rﬂ?mrwéa iy han or
equal to 48 h, andemesis Riciaradiacddoinan bbRanritialiesy pleférabi¥ Goton

When an anln% éalt or a mxture of an am ne and of an am ne salt is used,
10t he pH of t'H ﬁgctron is usually at least 5 and preferably at |east 6.
That pH is usual [fhe&howostiate] CpiiefieCatsl qﬂné)b cAmEt] ORf with paotbimisttomnbodi ment ,

t he manuf act ne,

et cht or ohydt G AR A, BB B A R A e Rt ur e
for the Hesi el efdrarp dia efrﬁréntaqwébastrmﬂmifmumalf wralkdpherBedncent rat ed by
vacuunrdlstlgh@@mgﬁSdmhe tenperature of distillation is as described for

t he reaction. e disstillation pressure is usually lower than or equal to
100 nbar absect = L | ower than or equal to 75 nbar and nost

pL eferably | lower "ﬂhhaﬁoz@rreﬁﬁuadn B:0us2d invh@ting Thdtcaps@SEMNe sirgetiigual |y hi gher

t han or equal_to bsol ut e n agueous

so ut ton-af - cReTaipRe T PRP haBerE s T B A PO & OTA BT o pr

bet ween 80andmﬁwﬁaluhumﬁmed:@Epomhmommhwmcwnmgsﬁﬁwhﬁha&n&dﬁgd to t he

resul ting sol a e ture for
the desired g%%?@%hgﬁ#%ﬁggﬁrg%%gﬁwggég%hgﬁ%% gls ﬁﬁ 3bﬁ%%%§$£€%guunrto t he
sol i d 3- chl omsidges Fiiladar egatmamrorpiEsdi BApYeal skrecsianisd arbpriBersIused as

such or furt hr@rn ieyedttizeed Iaaﬁ@a&m eqhi;sﬁreﬂﬁrlm@l@r wh@etmfsrgazlamrmaﬁd QB th
sodi um hydro odi ment, an am ne

ueous So
S O O g ke e i ot e i s ST B oo
to raise2fle @;H)cfummm;amecbaaehsmmspmaﬂmﬁ arduhethl farotydappicatsordsur t her added
to the result n h red
t enper at ur e ?%?%ngégégﬁ egggﬁ%@ |on &¥h§g35+orog égﬁﬁE% ?39&%% Ur t her
cyclized |nt@eﬂheeqﬁmgv@ymS@@hn@agwﬂék©ywwsﬁdmﬁdnmmbwhegodnﬁnm@?droxrde in
aqueous SO'UQﬁﬁpﬁﬂvmnhnﬁﬂmiﬁﬁ%%ﬁ%kﬁy%e@H%ﬁﬁ?”@Q&ﬁmm&ﬂﬁmﬁﬂ#ﬁﬁuﬂd§0'Ut'on

t e ate

obt ai ned at e end e redction, can urther conce by vacuum
evapor ati on &PAtHISsH MRERBnCERDlg coating.
30 The structural applications can be in the field of structural composites (fiber

reinforcing materials based on glass, boron, graphite and aromatic polyaramides),
of civil engmeering, flooring (floor paints, self-leveling floors, trowelable floors,
and pebble-finished floors) and construction, of electrical laminates, of electrical
laminates (printed wiring boards and printed circuit boards), of other electrical

35 end electronic applications, like casting, potting, encapsulation (switchgear

components, transformers, insulators, high voltage cable accessories, and similar



35tenperature.of less than 50 Cin order to obtain a slurry containing at
| east 90 % by weight of solid, preferably at |east 95 % by weight. A water
m sci bl ewal wodiRo44WO 2008/ 152044PCT/ EP2008/ 057246 36 hadirrp2®ste67246 car bon
atons, such as isopropanot, n-proparasl, and tert-butanot, preferably

i sopropanol, is added to the slurry, such as to obtain an al cohol content
from1l0 to 70 %w, preferably from25 to 50 %w, based on the total

wei ght of the resulting al cohol-water slurry. The precipitated solids are
then recovered by 5filtration or by other nmeans suitable for renoving
solids from I9Pgaesd andriansésmeldingy coaspudHion of clRstrors KeBPaRets welliat i onal

vol umes of alsg@fiehdRioraNRhkNeksitORza&dsy ot inRReHe cithiiedof AiH-gBYe any trace
of water and al coho ' acti,on prodéct can be recovered as an

. .The
aqueous. sol Ut TBRSIOBPORCEy HER AL FHBRICr R AR FHERUBCk: G855 st i | ation of
t he sol vent s cundess, wacdiwhth tandahawnypdQdihidsties) sod uf ivotingiprbtoaypeaci d or a
base. 4.4, Uses tionization a ts.are majnly used in the
oattont zat i on o Segrirny B BT bH R p ST, SR DA B e p b BB ocessing
of hi gh qual ibujidipaper vgriadesdestrifl erolded itond)zat i on of textile for dye
fixing. 15 5.5 FLAVEREJARPANS: 2 Estefener al The product containing

epi cht or ohydrin according to the jnventi on can be used for the manufacture
of flame retardarfgscaueduciaae useifar HmbdaeansSBrt & SrHEE e pLesve My dri n
accordi ng to rtheeve sgntd on can 20preferably be used for the manufacture of
phosphor o ai ni ng..fl.a retardants additives. By phosphorus

cont ai ni E@ f Fahe P AR ISR APERSs to denote a conpound, the chem cal
foi mul a of whi chTeertmohstsate bedshr anéicpirosphdr tsoad@mpandeatoativngst one
group sel ect f - ehno i . 3- ar.a- 2- Xyfropyt, and

t he conbinats%%”%gﬁéﬁﬁggggﬁé%ﬁéﬁg%L?ﬁé%?ﬁag@k%&?%%gﬁéég%?gé'eﬁical formul as
for such conpetitidée- are presented in Figure 7. 5.2. Co-reactants In the
appl i cation acppbghingrd PoRNOONPVBRIIRM pHITE ARONCt CoAaria ANTg _
30ep|chlgrohydr|n IS usuallTy subjected to a reaction wih an 1 norganic or
organic %np : &1t ai ni ng phosphorus. Such i norgani c conpounds are for

[ RSt aﬂce_ a phpg pf'[th_léip(:‘odagﬂ dﬂ)n(a%ﬁh@ﬁpicmwcﬁlydﬁﬂ am&ﬁ@aﬁ&h@m}e@t@@?w be @
phosphoric aci al.t and_.a phospharus oxychl ori de. anpl es rgani c

P onounds. corbsl i Ay BRUCEHBF GLPRRast sR M bE e rBBREp R e it er s (o
ortho, pyro antc8tpat yphas phiirfoed acd djink, phvos pierficellacerdbs ntahefartuest ers or
their salts, i.ni i eir esters or their salts and phosphi ne
oxi des. WO é’g%ﬁ@%%ﬁgﬁﬁéﬁ%ﬁs@ 057246 37 ~  The conpounds contai ni ng
phosphor&$ may bé&orgpriegertedionhe refeciyunerdmipgiomni 2l@apgxag (RaBEXR3) (XVI 1 1)

O forces between particles via addition of certain coagulants, and in technical terms,

the first phase of floc formation after chemical mixing and destabilization, but
before dosing of flocculants.
Coagulants are generally polymers with a high cationic charge density to
25  neutralize negative charges of colloids and initiate the formation of flocs. They
generally exhibit a relatively low molecular weight in order to permit a good
diffusion of the charges around the particies and & low viscosity to allow a good
distribution of the polymer in the effiuents.
By coagulant, one intends to denote a polymer, comprising at least one
30 repeat unit containing at least one 2-hydroxypropylidialkylammonium group.
An example of a coagulant molecule is presented in Figure 5.
2.2. Co-reactants

In the application according to the invention, the product containing
epichlorohydrin 1s usually subjected to a reaction with ammonia, an amine, a

35  polyaminoamide or & polyimine.



5P( X' ) (X2) (X3) (XI X) wherein X, X2, X3 can independently be selected froma
hal ogen, H OH, OR41, ft4l. OR42(OH)" and 12.42(OH), wherein the halogen is
pr ef er ablvy 2ee@d/msedsed from bromi ne and chlorine and i s peefr@ratisysohé ori ne
10wherein R41 is an alkyl, an aryl, mn al kylaryt, an arylalkyl, a
cycloallcyt radical containing from1l to 20 carbon atons, often from3 to
12 carbon atons wherein 1242 is an allcylene, arylene, alkylaryl ene,

aryl al kyl ene, cycl oal kyl ene radi cal containing from1 to 20 carbon atons,
often from3 to 12 carbon atoms wherein n is an integer equal to 1 or 2
15wherei n at | eadhe pgnechn ke a mano-yadicah? pelypoinged be il ¢andber i ng,

preferably V"‘aﬁl%ha;h@ealf?: RPN SRad, Qfurated or Lgféﬁﬁﬁlte@rs lifdar BROSRNRQAMS contai ni ng
conmpounds are_ tris oro 2- propyl)ph

a
tris(1-chlordl 19&@11&%1#?1"@5 8£ aleast qor; §p%; @e%r% %ﬁeﬁ By PR e,
i sobut yl bi s( hy@oexypr opyl )phosphr ne oxi de, 10421 5 -
20di hydr oxypheny 10- di hydr o- nanthrene 10- oxi de
( DHQEP) , % Yo d f@)%‘r?‘@mﬁ BRI TG 8@@?&;‘&%& 810 oxi de (DOP0), the
reaction product $-6fHBCPONRAG(, NH Ry dr oxybenzophelﬁﬁh‘é) ( DOPO20H and

2DOPO- PhCH. 1 pr t f nce: Part
A. Pol yner crj?’é‘%?eé‘% rRy a‘?ﬁ?{‘ %B%duhp e%%t whéﬁ’!ég&ﬂo %u(rrlr?cgﬁ}%ﬁ{ a&I,A\Iglcdlaﬁed Pol yrer

25Sci ence, 200pengdgnily 98501‘1%@7&‘11?61)33{‘3 og alkppygaadigdslinear, branpfed pleact i on
bet ween the @ﬁlggbkﬂ:hc%%@fmrﬂg t@goeaﬁb@hqttwkr RW okzr kRen phegRher us

cont ai ni ound | rr i he art such as
t hose desStri ggg“?‘ﬁ WS%F?’:@I'C ‘?Ygéhg&){v %l:f,ra%glﬁtha‘@% 83,
301697- 17011 frohhe tor e:acirb@mtbﬁlsgﬂmeb’éj hnyd scarannetdommtf fiom ¢ ket ,lvipdusi d phase,
possibly in t udlpbeo nce of a solvent. The solvent may be selected from

wat er, an org%nr c solfvent e.g. an al cohol, or m xtures thereof An al cohol
is preferred Mbrgeineoinolds loviek elkyevhloier alie poimarn nemepanes., SuFls opr opanot

and but anol %£ %n rﬁ"r ErdiiSHaring; ?bﬁro@ PLVEN SriWhidhnial haneh aheidddnes,
particularly 5008/ 153044PCT] EP2008/ 057246 38 The content of

epi chl or bﬁwydﬁr%tﬁlﬁnmﬁebfﬁ@é’@@rCBWnrﬁO%YGFI’éHQ §CGPBAHY 1 PINSGHER 2% han or equal to

0.1 nmol/1. qtﬁ;eﬁy;atngﬂe&hm%%mﬂﬁmﬁﬁuaﬂeﬂrymnalm@ ﬁQMﬂ:reth@zfa@rﬁhl@m l'y higher than
or equal to 2 /1 and @rtl CLJ?‘P}aH % her_than ﬁ’b‘ eqﬂl{ to 5 nolt That
epi chl orohydrpf(ﬁ’y ERINE] SPIRENAFHYS 1% We PR PEOYHHBI M Ehe content of the

{)Eosphor us c;aﬂtya]umyimxgnmlc)ﬂemgrﬁm;ylmtmepmﬁeﬁwbxmnm )pt:nnye:ﬂ:}sammgadﬂdy/ Ih| ghgr

an or equal__t.o an
frequently hi’ Illferpr?]#én or’ %ﬁfgfé ’%Em%%g%eﬂ a?%ﬂ(%eg%h% 6eﬁ 9}1565[}12186" ly | ower
than 2 n¥ld. poWhmnrmr with erpwdhrrndra@w%@mvmr ghlnd spbrottuest bortedith g gebnpound

ratio is 10ugyal Aﬂetﬁyi&t&ﬁfdﬁlﬂ@T)r@'yiéﬁﬂﬁrmﬁ@ b%tyl&fe@ﬂcdﬁﬁﬁ"é)Ip?éntg}leg&ﬁémﬁﬂ%an or
equal to 2, nore preferab er t or e t pref erably

ual,

hi gher than @rx%%rm%myy erﬁgwrl% dsgr%’% RL2 F}S@%‘?@Xﬂr&ﬁ 1BP%qual to
Sg nore pr e}‘deaﬂ@ghg%etﬂ;gmé, difvapylefetgamale, \t}\%eﬁﬁle&ﬁﬂaﬂﬁﬁ trprtiefietabl y IO\(/jver
than or equal __to .The tenperature at ich .t ion_is carried out

i s general | y ‘Hi%gH8&r Ufﬂﬁgﬁleﬁ%tg%nel&ﬁaﬁrﬁfﬁiﬁn%ﬁaﬁifl‘e Ctﬁar gﬁ'g?ne?%néﬁmlorp equal to 5
C, frequght | yethipgipetentharersine gugbetdeideGmipartenoptaylopchixghene, Nran or
equal to 20 r I That
tenperature ?sh?’ggﬁg‘? P@ ﬁe%%llrufnt hargb%ér%egﬂz ! égﬁ]%lgg{%gﬁﬂ?g elrgx}glolygjl ower than
or equal to &otagdipmits, Pristieikasyy 14301%@?3&’3%’@16?» Pe&%ar%m& 66-C, and nost

preferably | quemekRamoN- @ﬂUﬁrllctBﬂe%rl%lﬁom%xmtﬁﬁ%ﬁy RBnakrphing/ Nt he
reaction is carrjed ou} S enerallxj{m g
nonyltetrabuty encpen amine and oie%r ea.xet ylcnehcptamme N-alkyl-1,3-
30 diaminopropane, butane and hexane, where the radical alkyl can be hexyl, heptyl,
octyl, nonyl, decyl, undecyl, , dodecyl, tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, and
tetracosyl.
The monoamine is preferably a secondary amine, more preferably

dimethylamine.
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equal to 0.1 bar absolute, preferably higher than or equal to 0.2 bar, nore
preferably higher than or equal to 0.5 bar and nost preferably higher than
or equalwboeds/BBards That pressure is usually | ower thanpor/pegualosizas 20 bar,
preferably | ower than or equal to 1Q7bar, nore preferably |ower than or
equal to 5 bar, and 25nost preferably |ower than or equal to 2 bar. The
duration of the reaction depends on the tenperature at which the reaction
is carried out. That duration is generally higher than or equal to 10 mn
absol ute, preferably higher than or equal to I h, nore preferably higher
than or equal toThOdmmimnd nnos profereblarsalotizd Mioghél-duramoethamgual to 24 h.
That durati Opmﬁﬁh% Hﬁiﬁ%‘ 1 %- dze%\{ﬂ E%Pf QIN- ﬁﬁi%ﬁi tédodlgrgmla uogﬁﬁé &fb! y | over

t han or equa nor e | ower an or to 48 h, and
most pr ef er aBTeferERitet- afnmwrm@anlamqunﬁ 1- dmmp? S%Wéw&saﬁﬁ@aw e.g.,

pot assi um hydr.exhsle- @y@khh@@lﬂh&%ﬁ%ﬁaﬁ@]\lNQ\TTIQaﬁdtﬂaﬁiatH?ﬁqlBum This is

general I'y. the case, when ]EI'E or us _cant ai ni und 35j ncl udes OH
groups in t h8"panetigmags. éi%P% ut é @ ‘gﬁmpﬁgpﬁﬁ@m?é’c%ﬁt ai ni ng
conpound r at il A 0rdamswwdtdaye,hl, m;émnﬁﬂimimderrane.qlated]ethplaﬂmﬂg)etpylaﬁﬁmaﬂ)# y WO
2008/ 152044P 08/ i : Jrost
preferably h?{%ﬁgfrfa q’lﬁ %Z&éﬁaéﬁ?& gﬁg{%&lﬂ%ﬁgﬁr?ﬁ% %{mbﬁ)@g Oﬁéﬁ}lgﬂglwer t han or
equal to 5, m%%ﬁ‘éfﬁr-@m&weﬂwvéré herancdemwgual to 3 and | ost preferably

lover than or equgly aﬁﬁho]amldcs‘ are OhePIlyWPLSALL fro;ﬁrp%fy%hﬁ@ Yrderdbigt ernary
anmoni um or hosphonl um sal referably (i]uat ernary annoni um

chloridelV1i rz@iyfieﬂv aHde. dpieel %“él”gwr rwwwgﬁ%mmwr I'V&g““‘ban be
present in tk?eiyﬂeé(aiaﬁ@rumdmm)acﬁhhmde:}1mmﬁrmrlwprtefeereease vvhen t he

phosphorus conta n oun hi ne oxrd osphoni s
Pontat ni ng comoh s o aug R BhRERa: BB Sffvmlit s ThEhae
preferably hiirgfmerprbfwablpethgtwahmma 0. 05, and nopst preferabl y 10 hi gher than

or equal to 1 ratio is usually | ower than or equal to I, nore

pr ef erabI% g\%@t@%ﬂﬁor equal to 0.5 and nost preferably |ower than or

equal toldD. 2 The reathen petogercthe produsbcanssaing snicklrolydripapedisr ed by any

neans, ; c&ﬂnbé&rﬁﬂtdogfanﬁﬂgatsremaé zﬁiefvaﬁabmw i}gnﬁ?%fr@ﬁd of@kere being
uce es

subm tted to evaporat i on unhder pressure Fl ame
retardants aPeCyEGaPH|b 30%‘5&“’?663‘5 ‘i"ﬁ‘i‘fﬂ Réttevol ut i on of combusti bl e gases
in various mater Hﬁb&aﬁﬂ&hls%&n@@liyﬁﬁ’ﬁsd olnin PR I]qlﬁdlhjaésel pospidlyyiurtes hane foans.
6. DETERGENT | NGREDI.E E Oﬁl | {}3 }) oloc d% e b oductr gont ai ni ng

epi chl orohydeCﬁeIéC&?éra&f’ Smt HVCHVEAY PHRC e BRPGEEY O RS manuf act ur e
of det erZﬁgnt solngrtepticBmilsy niycilde wethgeaier, Dngxnmeeﬂtercocfnéfvatmlepdﬁemﬂ denote a
conpound, r f Tojal=}

3-sul fonat e- yﬁggggg@kpi?%p g%f@gerﬂ)({)%'g? eaécrg’lrlrgoﬁcpdhg%@e anotljlﬂlegorrer 25o0r
a pol yner. AﬁTQf¢IF%?F§?ﬂ1P§O}é{eI§bI ymer with a nunber of repeat units in each

pol ymer nol ecul eVﬂfen'a%%ehh@ﬂls&p the ammoRY ol @hfiOeMtent ROMEdbOBdt, one intends
to denote a pol yner, | east one rag]gr at u it of w ?O/C%)ITDI’I ses at | east

one 2- hydr oxy rﬁ?@ﬁ?% Yroapst %*}85 ‘X?Oé{pq
2- hydr oxyjpr omehghm(%az@l prefietuvighighg. th80diheupr o ddott ‘G ombeai prefegbly

epi chl orohy dg fRAGSSLILIGL Lo 1eod NEILLAR.San L BLetaRly gy ysed for the

manuf act ure Of nonone
surfactants, 4fort %n§hatrr®et®9u1sfumifébfels‘ﬁbla§iémOsmﬂfdém%ws% preédreblzbl y al kyl

gl yceryl eth GaISH 7RG 1AM Ry G @tn R & Hﬁ&b%o%%atlomc
oyl i c anine aslelg?l‘I B 20 Fe B bl R o Oha 98 4G & .

Co- r eact antsaﬂdmOSfoﬁfef st theatr §AUAlER 87 ditdey to the inventi on, V\,hen t he
det er gentg auxi li %ymosa@asubét@@a{ epibaseMy st hidtiambniatod@mdicoguct contai ni ng

epi chl or ohydrin i sub ect ction with a hatic
Fconol - cont &PRirHy KRB Goe odr boresab e uret 4809 4 Pomitoe: o 22
car bon at ons prafereblyriegler dhihyr kqwontd 4.76 and most preferably higher than or equal

to 1. That ratio is usually lower than or equal to 10, preferably lower than or

equal to 5, more preferably lower than or equal to 3, and most preferably lower

35 than or equal to 2.



18 carbon atons and nost preferably from 16 to 18 carbon atons. The al kyl
chain may be branched or |inear or ethoxyl ated, wherein when present, the
br ancheswoonps/issesan al kyl noiety containing from 1 topédroantgnsakons, such
as nethyl or ethyl. 10ln the applicaisi on according to the invention, when
the detergent ingredient is a cationic am ne based pol yner, the product
cont ai ni ng epi chlorohydrin is usually subjected to a reaction with an am ne
selected fromthe group consisting of |inear alkylam nes, branched

al I cyl am nes, cycl oal kyl am nes, al koxyam nes, am no al cohols, cyclic am nes
containing at | edbt t@m@rﬁuwraég\éwhath@mamipmi%rdaﬁ@dwstsrg@u@l‘uﬁtehighef than

al kyl enedi amigneg,| RP1Y & Needh B %rtmlb&aéqu'tsagp@' ¥R pespmne. Speci fic

exarrpl es of t e sald c am nes COI’]t ai n| ng

at |east one biher bgenr a%%q & W%@Oéttm‘iféﬁl?%hléh%%%o@ﬂaﬂﬁp
nonoam noal kythpi tl@ﬁzbé@hﬂ@%, usBhIS( i@meﬂﬂﬁh 9% @ﬁua@@f axj T[E%Jreferably tower than

20am noal Kyl BYFREH 1l Hod.: SHE PROTOLMER A Bt e 21 e o st 'eiiﬁfea”"
1-(2- am noemkgfh]ablpéowzn ﬁhen ami]ujm(osl){)aﬂﬁ nopr opyl ) pi perane. Preferred
monoam noal kyl i ? ésﬁﬁe hay, 1c§ tﬁcoreg P&%@{lﬁ s %anfg@gr I%Llll&ﬁllldfg(% OUp-

Exanpl es of suita npoun -am noe | e¥an
ani nopr opy! )|€ﬁilft§é&@|§éﬁai‘ S@ﬁoﬂlé%ll?é@féﬁakadﬁﬁ%éhﬂWIeﬂbﬂﬁ@ﬁé&zhaﬁé’é}()@r e for exanple

25 1, 4- bi s(2 @é}b@g@tmgﬂe}%@aﬁ@aw% BRGhal afkt Qio%(ﬁe@fﬂbﬁolﬂ@%)thf)n&* per azi ne.

Preferre &533 g)él rm,hPhoI i nes. are fm%noet hyl nor p holéne and_4

ani nopr o P el NPT arui elg Ve FsB Fhagubio thba. et hr e

aqr/n Inoet hyl pl ﬂlﬁaffdi‘dhdiﬁ)r a’dﬂhi&@p?@ﬁb’hﬂh@@fdfﬁ’aﬁ@tlﬁ@éﬁ 18 ﬁmﬁt xepmlﬂti%]mr@idl di ne. f
clic am nes Wo_rea nitrogen atons in the ring are for

30exanpl e i mna)ﬁz%ﬁegem%yi‘?vﬁlf thag] 9}1% \eégjdfm dazol es having Ito 25 carbon

atons in the al kﬁhegnmupnsﬁéh rastign mmgﬂnyﬂdlmh@motmn oReatahyd 1dmindazo | e, 2-

propyl i m daz 0 70l dazohne,

B ol kyt subetrEu G E ARl e MR B 2 o e B oy

group ané® ar Yr aHad &z ) megndmes paﬁsfelzb &&ql’lﬂhﬁlﬂdﬁféw]ﬁ@ oRmEn 2Pt yl i m dazo

l:Eel 35pi pe"d@:?a'ﬁﬁ@as ﬁu@l%ﬂ%%ﬁa@'e@@cﬁ t@%’hnﬁcﬂerélﬂy%@v&%dlﬂcﬂlﬂ)c%&% in the
al Ky group C as - a2| ne, roxy-1I - o] er azi ne,
1-(2- hydroxy%llil mo\m@&s %é@%@ f@ﬁ%ﬂd@ﬁd}s?@%@% 1 #@b%yﬁ A ne,
i Eg gygrgXéea}uabm gppi perazi ne, 1-(2- hydr oxy-1- pentyOpi per a2| ne,

I ny roxy | per azi ne,
shenoxyet hyl ) pi parasar et P PREEuaS st Tl AC T ion iy s pmines
N, N1- di alkyl pr perapianieshheiamg fblitwedd ¢ slobonidatoorns thaep¢igorahkdrin, gr oup for

S5exanple 1, 4+ "
1, 4-di propyl Bt?%gﬁa%?gn)gaggl%dﬁ%eqﬁgvy fﬁig%trlm |C§%lﬂglﬁ%ké§m keegt \ droxy-1-ethy

1) pi per azi ne FTAPAARIY <§°(ﬂz& W?@Fﬁ%@ﬁi‘”ecﬁrw e Eeﬂﬁﬁﬁ? h%‘wggﬂ 23 BrGEO Gydr oxy- 1
-but yl) pi per agnngter ﬂhe‘bphihﬁ(r&lﬂﬁ‘ﬂraﬁﬁﬂmnlq corREBieYtl i POE dFhM@atuRNg

1, 4- bi s(2- hydr ox % gg 1-ethyl)pi perazine. Oher cyclic amnes with at
Ieast two re (Q,W R é “atoms are mel am ne and 10benzi ni dazo | es such
as 2- hdei)xybenthbdaamoszrodnd c2n aargvoband asidaqpebes sobutiin, Brosdgises The
reacti on bet C e ' d | cohol is
carried out \éﬁ%kﬁgrrtg%ag}q&% cﬁaﬁ Al Qﬁ%%fe{ﬁ% Q&lvgrﬁé)ﬂ%{&% hg%ug&dé%g%eged in

US 5, 567, 3590&&@9@@@0@61}0@7@@%%9 contents of which are incorporated

15herein by ref eﬁﬁ@éé%actzonﬂk%d&@é&%tfb%doﬁ c‘f’%}‘r@%ﬂorﬁé}fr Ededafile A @
tenperature between 65 and 90 | ar ratios of

al cohol : epi cﬁff“éFl%‘hWWePP P@Pﬂ&@mﬁ]ﬁ’@ﬁﬁ‘i‘ indldlﬁtityéa@mﬂpﬂﬂﬂcﬁ ®atalyst is usually
used whew cakpiyhebi@dtin lihBethgamliicONond B THS ML homopolymerized to the

corresponding quaternary ammonium compound which 15 a low molecular weight

cationic polymer used as a coagulant. Such polymerization usually takes place
under alkaline conditions.
The monomer can also be copolymerized with acrylamide to produce
35 higher molecular weight polymers also used for water treatment.
2.4, Products characteristics




20stannic chloride. The nmass ratio of initial alcohol:stannic chloride is
generally of 100:0.67. The duration of the reaction is usually between 0.25
and | h.wo 2008/fFb@4epi chl or ohydri n/ al cohol ratio and theC@wratoseiv2zean be
adapted to the required degree of oligonerisati on 25Epi chl orhydrin is
usually slowy added to the al cohol -catal yst m xture. The product of
the reaction is a nononeric or oligoneric al kyl chloroglyceryl ether.

The al kyl chlorogl yeeryt ether.is further converted into an al kyl gl ycidyl
ether by reaction with a basic conpound, preferably sodi um hydroxi de. That
30reaction is usiﬁqupva@ﬁdppb@eéwsuwlxWlablgsn%l%?@{?ém%&amw%h%f sodi um
hydr oxi de at yants & 8060, fRReoHen AN 30 cbuRRHA1¢ 000, AndrBbgientl@thigher

al cohol : NaCH of 1:1.5. T{]e aoﬁ I dglé{%{l:l dyl et e{ is further converted
into an al kyhagioyeayarito 8,PPY g %}“11 LR WAL [vspiiaR O8 A& r e of
sodi um bi sul £00 0@ ntkes deli-atmhaidfdgusl, to goh6o@ldny fehtaitiydowbrytheoobiéquang sodi um
meta-bisulfite,w di um 35hydraxi d 09 4 08/ 057246 42
The reac'tgl ontmb%mdebnsﬁw 06’% g%ﬁcttamgé At %ﬁuﬁ P%ﬁ%@%&ﬁ%ﬁ%%&%@ t he am ne
is carried oab *byyanehpedbrdswekriodexiihitngetsapsitisuatma® tthose described in
US 6, 740, 633 japd) U5:20R6/ 0052272, the contents of which are incorporated
herein by reference. The reaction is usually carried out at a

t enperature Bet Weeh 25 and 90 C, in o steps the first one at a tenperature
between 40 and 6Q@h&eqlyrhéie cacbonddanerdahwaen A0 wand (dQ0nGrsidypd cal nol ar

ratios of ., amne: epichl ofohydrin range.from 1. 1.4, The duration of the
react i on{q s &E‘BQPE))V et {%é%yﬁl}%pd@ﬁ’goflwﬁcg Té’f%%&g%%?&%%‘éi&%oﬂmd’?&&uct

bet ween t he anianidfienbnefir didabimgtyldmiuisibss, Geual dnd droast henoqlianedar i zed usi ng
al kyl hal i desy (¢pRX|fi&She CRIQIARGRELS \38 fy sdius EDLQLLE! hanesul foni ¢ aci d,
chl or opr opi oni'c~aci d, “époxysuccl ni ¢ _acl d, propane sul fone,

3-chl or 0- 2- hvdPRsHAF HERUFPaRreRARK d R THONSsyMER-S TRENCGHH di et hyl

sul fate, or @giged by oxidation of the tertiary nitrogen atons of the
15condensat i Qn products to N-oxides. 6.4. Uses Exanpl es of detergent

i ngr edi ehts adrele ctants or surface deposition enhancing materials. They

are usual | y usedTas pesiposabtiising tpichiohiyign acompdsg td tvsnfeation astiance

di shwashi ng, | dr,y conpositiens,. shanpoos,and 20synbar.s. 7,
EP! CLL OROHYDRIN] 181 AGFORERETITS 0f Droduifa Fair S b Uieddn SVRRAI0a 6hes M5 ng
epi chl or ohydmiih cae or domiget teatht foed amy émtli, amwre apechecalls éat thomatifectmenuf act ur e

of epichl orotygdrei[,g[re%lg@&tegggrs. 25By epi chl orohydrin el astonmer, one intends
to denote a polyner; “contalning at |east one type of repeat units, at |east
one type2bf repedty wairtsngbaes Mnigieas loedesptegheol pargipERigREE hyicEt hoxy
group. The poLyARE: HARUR JMTURROIMIREs Qlcadt by R ecrdaxdsmbes of

cpi chl or ohydrin el ast one are honopol yners o &regl chbr ohydrin,

rs P
copol yrmer s ofP@BIPEHY. o ? RORPPRP “é}“-?’%l?’fneﬁ“e@ Ophenyl ene oxi de, and
terpol yners ofdepysbboaotydgidion - Chhalroabkypyemeneriuphényl ene oxi de, and a

glycidyl ot h%gzdroxyazetidinium, and any combination of at least two of themn.

25 Examples of chemical formulas of such a poiymer are presented in
Figure 6.
3.2. Co-reactants

In the application according to the invention, the product containing
epichlorohydrin is usually subjected to a reaction with a polyamine or a
30 polyamide.
The polyamine and the reactions conditions are as described above for the
manufacture of coagulants.
The polyamide is usually obtained by reacting an amine, preferably a
polyalkylene polyamine (in this case the polyamide is generally referred as a
35 polyaminamide) and a dicarboxylic acid, preferably a saturated aliphatic
dicarboxylic acid, as described m US 863,727, the content of which is



The al kyl ene oxi de can be sel ected from styrene oxi de, propyl ene oxide,

et hyl ene oxi de, butene-1 oxide, docl ecene-|l-oxide, and is preferably

et hyl enew8300d/de044 WO 2008/ 152044PCT/ EP2008/ 057246 43 PCT/EPTING/0gl2yci dyl

et her can be selected from al kyl andshal ual kyl gl ycidyl ethers, for

i nstance, 2-chloroethyl glycidyl ether and allyl glycidyl ether. 7.2.
Co-reactants In the application according to the invention, the product
cont ai ni ng 5epi chlorohydrin is usually subjected to a reaction with an

al kyl ene or phenyl ene oxide or with_an al kyl ene or phenyl ene oxi de and a
gl yci dyl et harcogrorgtpbhepindn ielesmmger FAc PRlYHBHS P hstepiadntedbsthe pr ocesses
The reacti on gkSerfdbfin@s out by any process known in the art such as those
10descri bed in US_3, 135,705, ..US 3,158 580, US 3, 158, 581, , 026, 270 and
US 3, 341, 491, thgqéd#tgﬁwgégiwﬁﬁgﬁéiwé(%%borporated hereﬂﬁvgy ref erence.
The react i onvilsraisUak ¥ yR T ar aridechrous désoriisal abbi-arnid R alsitphdivilenior ar omati ¢
hydr ocar bons, |.ori [ : et e o e wei ght
ratio betﬁee%yégﬁgpgggﬁgl%?%ﬂéﬁgﬁgﬁgazfﬁﬁkgﬁgn%&ﬁggbp§“ﬁ§ﬁgﬁkéy15betmeen
20: 80 and 90phenylene, napihaicneanethpans. sthplatepabypne durylaws gyntilenct he
presence of a.catdl ¥§bichohiesoyenteacting R511A1 and water (thought to be

R512A1- 0- Al R512) . efe R51 can be se|ected fr | kyl , cl oal kyl "aryl or
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reacti on can tlee-NHCH gdNougraup iadgort ifruoths ppheoess desirigdabrack- nmi xed
reactor. 25T r - ' ' ) jed out is
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C, nore pref érdibilsnebérnpedricthgiongpigenioe, teiragthylengperiatiie bet ween 25 and 50
Cis partlcukﬁﬁﬁﬁﬂ&@ﬁ%@ﬂhggﬁjihﬁgﬁﬁ@ﬁ@ﬁ{ DRlctfflargBlchl orohydrin and the
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of sul fur, ditibilocabbaamhes prefdrbly asteaed frogdesheandnd, mapiztbbless, or with a
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consi sti Ay ofl-2Pragessant oi mi dazol i nes and 2- nercaptopyrimdinc. 7.4. Uses
The epi chl or ohydrihp r&kast BiREsS) Ak HodaRLIdddypiSestoh VHrEPe eh@dlify arricd
applications ‘out at a temperature generally higher than or equal to 45 °C. That temperature is
usually lower than or equal to 100 °C, preferably iower than or equal fo 70 °C.
The temperature at which the reaction is conducted is preferably selected in two
25 stages. In the first stage, the reaction mixture is maintained at 30 °C -50 °C.,
preferably 39 © - 41 °C. Reaction time for the first stage is preferably about
90-190 minutes to form an mtermediate polyaminochiorohydrin. Then the
reaction temperature 18 gradually increased to 55 © -75 °C. such that the
intermediate polyaminochlorohydrin is controliably cross-Hinked to a determined
30 level. The second stage is continued until the viscosity of the reaction mixture
reaches the desired level ( preferably level M to N on a Gardner-Holdt viscostty
scale).
Broadly speaking, the reaction can be carried ouf neat or in an aqueous
solution of up to 57 wt % in water. Preferably, the polyaminoamide 1s reacted
35 with epichlorohydrin in an aqueous solution of 52-57 wt % in water that 1s, a
solution of 43-48 wt % total solids (the weight percentage of the solution that ts



_ 5Slike for instance autonotive conponents ( fuel punp di aphragns, em ssion

control hoses, notor nounts, gaskets, seals and portable fuel tanks), in
t he ai r cwafdood/isdesgt ry, for specialty roofing nmenbranespcqpabesokalgi cs,
sol vent storage containers, paper mjd and printing roll and in a variety
of oil specialties. Exanples 10Five epichlorohydrin (ECH) sanples have
been used. Their conpositions obtained by gas chromat ography anal ysis are
presented in Table |I. Table |I Conponent (g/kg) ECH 1 ECH 2 ECH3 ECH4 ECH5
acet al dehyde 0.004 ad ad n.d. n.d. acrolein <0.001 0.003 0.003 ad. n.d.

2- propanol <@olgbilized shlidrmaterial).dnoragrefSrabivlabout 45 wr Ypeted selidd. Reaction

time varies depending on the temperature, with lower temperatures taking longer
times. The typical composition of these resins is 12.5% (10-40% solids).

However, due to the cost of transporting water, companies have tried to produce

Lhn

resin solutions of higher concentration. It appears that at least one of the main

1ssues making such concenirated solutions difficult to prepare is their high

content of dichloropropanol so the ievel of this impurity is exceeded in the final

application.

Reaction 1s preferably carried out until all, or substantially all of the

10 available amine groups on the polyaminoamide are reacted with epichlorohydrin.
Generally, reaction times vary between about 1 and 19 hours, preferably between
3 and 6 hours. Because the reaction 1s exothermic, the epichlorohydrin is added
slowly over time to the polyaminoamide to allow for more effective heat transfer
from the reaction medium. Heat transfer from the reaction medium can be

15 accomphlished according to known procedures, such as immersing the reaction
vessel in & refrigerated environment, e.g., an ice bath, or passing refrigerated coils
inside the reaction vessel.

The reaction is usually carried out in aqueous solution to moderate the
reaction. The pH adjustment 1s usually not necessary but since the pH decreases

20 during the reaction, it may be desirable in some cases, to add alkali to combine
- with at least some of the acid formed.

In the reaction, it is preferred to use sufficient epichlorohydrin to convert
the entire secondary amine group to tertiary amine groups. The molar ratio
between epichiorhydnn and the secondary amine groups is usually higher then or

25  equalto 0.1, preferably higher than or equal to 0.5, and more preferably higher
than or equal to 1. That molar ratio is usually lower than or equal to 10,
preferably lower than or equal to 5, and more preferably lower than or equal to 2.
The reaction between the polyamide and epichlorohydrin can also be
carried in the presence of a quaternizing agent, the conditions of reaction and the
30 reactants, except for the inclusion of the quaternizing agent, being essentially the
same as described above. Tn a preferred procedure, the epichlorhydrin is first
added to an aqueous solution of the polyamide at a temperature from 45 to 55 °C,
The reaction mixture 1s then heated to a temperature from about 60 to 100 °C, and
preferably from about 50 to 80 °C, depending on the rate of the polymerization
35 desired. After a suitable time at that temperature, i.e., 0 to 100 min, a time after

which the epoxy group of the epichlorohydrin have reacted with the secondary



n.d. ad. n.d. n.d. ally] alcohol 0.001 <0.001 <0.001 n.d. 0.003

hydr oxyacet one 0.094 0.018 0.018 0.006 0.006 chl oroacetone (3, 3-

di chl or owb-pssopesse) 0. 033 0.038 0.040 n.d. 0.024 1, 2- dischirrmapgnepane 0. 042
ad. ad. 0.001 n.d. 2,3-dichloro-1-praopene 0.005 n.d. ad.

amine groups of the polyamide, the quaternizing agent 1s added and the reaction
mixture heated, preferably at a temperature from 60 °C to 80 °C. The pH of the
reaction mixture is then reduced to 4, preferably between 2 and 3 with any
suitable acid such as sulphuric, hydrochloric formic and the like. The amount of

3 quaternizing agent should be sufficient to convert from 25 % to 73 %, preferably
50 % of the tertiary amune group to quaternary group.

The quaternizing agent may be any compound capable of quaternizing a
tertiary nitrogen atom in an aqueous medium. In general these compounds are
characterized by having as a principal part of their structure an alky! group or

10 substituted alkyl group which is readily available for alkylation under the
conditions herein described. These include the lower alkyl esters of mineral acids
such the halides, sulfates and phosphates, and substituted alkyl halides.
Tlustrative of these compounds which may be used are dimethyl, diethy! and
dipropylsulfate, methyl chloride, methyl iodide, methyl bromide, ethyl bromide,

15 propyl bromide, the mono-, di- or tri-methyl, ethyl and propyl phosphates, 1,3-
dcihloropropanol-2 and 1-chloroglycerol. Certain aromatic compounds may also
be used like benzyl chloride and methyl p-toluene sulfonate.

The above products resulting from the reaction between epichlorohydrin
and the polyamide can be further cross polymerized by treatment with a sodium

20 carbonate or sodium hydroxide solution at a pH between 10.5 and 12.
3.4. Uses

These resins are used in papers that will get wet such as paper towels, tea
bags, coffee filters, milk cartons, meat wrapping, wallpaper. They can also be
used in the production of high fructose corn syrup and to prevent wool from

25  shrinking.

4, CATIONIZATION AGENTS
4.1. General
The product containing epichlorohydrin according to the mvention can be

used for the manufacture of cationization agents.

30 By cationization agent, one intends to denoie a quaternary ammonium sali,
the chemical formula of which contains at least one group selected from 2,3-
epoxypropyl, 3-chioro-2-hydroxypropyl, and their combination, and which is not
a polymer.

Cationization agents are often quaternary ammonium sait containing a
35 glycidyl or a 3-chloro-2-hydroxypropyl group attached to the mtrogen atom. The



0.004 n.d. 1-chloro-2, 3- epoxypropane (*) > 998.464 > 999.474 > 999. 045 >
999. 503 > 999.865 1, 3-dicbloro-1-propene cis maj. + (C6H140 mn.) 0.219

0. 008 0.00x008/C3%40. 004 2-chl oro- 2- propeneol 0. 348 0. OPETERMGB7244 0. 012
1, 3-dichl oro-1-propene trans 0.035 033010 0.010 0.008 0.009 C5H100 /
C4117C10 ad.

cationization agent can be isolated as solids or as solution in water or in organic
solvents,
Examples of cationization agents are 3-chioro-2-hydroxypropyl
“trimethyiammontum chioride and glycidyl trimethyl ammonium chloride.
5 4.2, Co-reactants

In the application according to the invention, the product containing
epichlorohydrin is usually subjected to a reaction with an amine, an amine salt, or
a mixture thereof,

The amine is preferably a tertiary amine and the amine salt is preferably a

10 tertiary amine salt,

The tertiary amine salt 1s for instance a salt obtained by treating an amine
with an acid, preferably an inorganic acid, like for instance hydrochioric or
sulphuric actd.

The tertiary amine may be represented by the formula

15 R -N(R-RY (XVII)
wherein R*', R and R can be selected from the group consisting of alkyl,
cycloalkyl, alkene, aryl, aralkyl, alkylaryl, two of them being possibly joined to
form a ring and containing from 1 to 25 carbon atoms. The group attached to the
nitrogen can be linear or substituted, saturated or unsaturated.

20 If all three of R*', R* and R** are the same, they preferably each should not
contain more than 4 carbon atoms. If all three of R, R*? and R* are not the
same and if R* contains up to 18 carbon atoms, the R*" and R* should preferably
be of the group consisting of methyl and ethyl. IfR* and R* are joined to form
a ring, then R* should preferably be from the group consisting of methyl and

25 ethyl.

Examples of suitable tertiary amines are triethylamine, N-methyl and N-
ethylmorpholine, N-ethyl and N-methylpiperidine and methy! diallylamine,
trimethylamine, dimethylbenzylamine, dimethyldodecylamine,
dimethylstearylamines, dimethylaniline, tri-npropylamine.

30 1t is particularly preferred that the tertiary amine possess two methyl groups
attached to the nitrogen, like for instance, trimethylamine, dimethylbenzylamine,
dimethyldodecylamine, dimethylstearylamine, and dimethylaniline.

The amine salt is preferably a salt obtained by reaction between the above
described amines with hydrochloric or sulfuric acid, preferably with hydrochloric

35 acd.



ad. n.d. 0.014 0.001 C6H120 n.d. n.d. n.d. 0.011 <0.001 1, 3-dichl oropropane
0.002 0.34 0.34 0.005 0.030 Cycl opentanone 0.001 0.004 0.004 n.d. 0.004
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4.3. Processes

The reaction between the product contaiming epichlorohydrin and the amine
or the amine salt can be carried out by any process known in the art such as those
described in US 2,876,217 the content of which is incorporated herein by
reference.

The reaction is generally carried out in the liquid: phase, possibly in the
presence of a solveni. The solvent may be selected from water, an organic
solvent e.g. an alcohol, a ketone, an ester or an aliphatic hydrocarbon, preferably
miscible with water, or mixtures thereof. Water is preferred. Monoalcohols, like
methanol, ethanol, n-propanol, isopropano! and butanol are preferred organic
solvents, with methano! being particularly preferred.

The content of epichlorohydrin in the solvent is usually higher than or equal
to 0.1 mol/l, often higher than or equal to 0.5 mo¥/1, frequently higher than or
equal to 1.0 moV/i, particularly higher than or equal to 2 mol/l, specifically higher
than or equal to 5 mol/l and sometimes higher than or equal to 10 mol/l. That
epichlorohydrin content is usually lower than 20 mol/l1.

The content of amine or amine salt in the sotvent 1s usually higher than or
equal to 0.1 mol/l, often higher than or equal to 0.5 mol/l, frequently higher than
or equal to 1.0 mol/l, particularly higher than or equal to 2 mol/l, specifically
higher than or equal to 3 mol/l and sometimes higher than or equal to 10 mol/l.
That armine or amine salt content 18 usually lower than 20 mol/l.

The molar epichiorohydrine/amine or amine salt ratio is usually higher than
or equal to 0.1, preferably higher than or equal to 0.5, more preferably higher
than or equal to 1 and most preferably higher than or equal to 1.2. That ratio s
usually lower than or equal to 10, more preferably lower than or equal to 5 and
lost preferably lower than or equal to 2.

The temperature at which the reaction is carried out is generally higher than
or equal to 0 °C, preferably higher than or equal to 10 °C, more preferably hgher
than or equal to 25 °C and most preferably higher than or equal to 40 °C. That
temperature 1s usually lower than or equal to 100 °C, preferably lower than or
equal to 80 °C, more preferably lower than or equal to 60 °C, and most preferably
lower than or equal to 50 °C.

The pressure at which the reaction is carried out 18 generally higher than or
equal to 0.1 bar absolute, preferably higher than or equal to 0.2 bar, more
preferably higher than or equal to 0.5 bar and most preferably higher than or

equal to 1 bar, That pressure is usually lower than or equal to 20 bar, preferably



0.009 <0.001 45 Conpagnent (g/kg) ECH 1 ECH 2 ECH3 ECH4 ECH5 (C61-1100 iso 2
0.012 n.d. n.d. 0.009 0.001 1, 2-epoxyhexane + (1,2,2-trichloropropane )

0. 030 0.W020&/Bf24n. d. 0.001 C614100 iso 3 0.004 ad. nrdr/ED2@885704001

di chl or oepoxypr opane 0. 003 n. d. 35

lower than or equal to 10 bar, more preferably lower than or equal to 5 bar, and
most preferably lower than or equal to 2 bar.

The duration of the reaction is generally higher than or equal to 10 min
absohute, preferably higher than or equal to 20 min, more preferably highef than

5 or equal to 30 min and most preferably higher than or equal to 60 min. That
duration is usually lower than or equal to 72 h, preferably lower than or equal to
60 h, more preferably lower than or equal to 48 h, and most preferably lower than
or equal to 10 h.

When an amine salt or a mixture of an amine and of an amine salt is used,

10 the pH of the reaction is usually at least 5, and preferably at least 6. That pH is
usually at most 9, preferably at most 8.

In a first embodiment, the manufacturing procedure usually involves the
mixing of the amine, epichlorohydrin and water, followed by heating af the
desired temperature for the desired duration. The aqueous solution is further

15 concentrated by vacuum distillation. The temperature of distiliation 1s as
described for the reaction. The distiliation pressure is usually lower than or equal
to 100 mbar absolute, preferably lower than or equal to 75 mbar and most
preferably lower than or equal to 50 mbar, That pressure 13 usually higher than or
equal to 1 mbar absolute.

20 In a second embodiment, an aqueous solution of the amine is first added to
hydrochloric acid until a pH between & and 9 is obtained. Epichlorohydrin is
further added to the resulting solution and the mixture stirred at the desired
temperature for the desired duration. The solution is further distilled under
vacuum to the solid 3-chloro-2-trialkylammonium chioride. The solid can be

25 used as such or further cyclized mnto the glycidyl derivative by reaction with
sodium hydroxide m aqueous solution.

In a third embodiment, an amine hydrochioride is dispersed in water.
Sufficient sodium hydroxide is added to raise de pH from around 3 to around 8.
Epichlorohydrin is further added to the resulting solution and the mixture stirred

30 at the desired temperature for the desired duration. The chlorohydrin group is
further cyclized into the giveidyl derivative by reaction with sodium hydroxide in
aqueous sohition.

In the various embodiments, the agueous solution obtained at the end of the
reaction can be further concentrated by vacuum evaporation or distillation at a

35 temperature of less than 50 °C in order to obtain a slurry containing at least 90 %

by weight of solid, preferably at least 95 % by weight. A water miscible alcohol



n.d. 0.006 n.d. 1,3,3-trichloro-1-propene cis 1,1,3- trichloropropene
0.012 n.d. 0.004 n.d. n.d. 1,1,2-thchloropropane 0.211 0.001 0.001 0.025
0. 007 chwonoisaszeme 0. 011 <0.001 <0.001 0. 001 0.007 PCT/EP2008/057246
1,3,3-trichloro-1-propene trans 0.01% ad. n.d. 0.012 0.001

1, 2, 3chl oropropene trans 0.016

having 3 to 4 carbon atoms, such as isopropanol, n-propanoi, and tert-butanol,
preferably 1sopropanol, is added to the slurry, such as to obtain an alcohol content
from 10 to 70 % wt, preferably from 25 to 50 % wt, based on the total weight of
the resulting alcohol-water slurry. The precipitated solids are then recovered by
5 filtration or by other means suitable for removing solids from liquid. The solid
may optionalty be washed with additional volumes of alcohol or another non-
solvent and/or dried to remove any trace of water and alcohol.
The reaction product can be recovered as an aqueous solution, or a solid
after further treatments, ¢.g. distillation of the solvents under vacuum, treatment
10 of the solution with an acid or a base.
4.4. Uses
Cationization agents arc mainly used in the cationization of starch to be
utitized by the paper industry for processing of high quality paper grades or for
cationization of textile for dye fixing.
15 5. FLAME RETARDANTS
5.1. General
The product containing epichlorohydrin according to the invention can be

used for the manufacture of flame retardants additives.
The product containing epichlorohydrin according to the invention can
20 preferably be used for the manufacture of phosphorus containing flame retardants
additives.

By phosphorus containing flame retardants, one intends to denote a
compound, the chemical formula of which contains at least one phosphorus atom
ang at least one group sclected from 2,3-epoxypropyloxy, 3-chloro-2-

25 hydroxypropyl, and the combination of at least two of them.

Examples of chemical formulas for such compounds are presented in
Figure 7.

5.2, Co-reactants

In the application according to the invention, the product containing

30 epichlorohydrin is usually subjected to a reaction with an inorganic or organic
compound containing phosphorus. Such inorganic compounds are for instance a
phosphoric acid (ortho, pyro and polyphosphoric acid), a phospheric acid salt and
& phosphorus oxychloride. Examples of organic compounds containing
phosphorus are for instance phosphoric acid esters (of ortho, pyro and

35 poiyphosphoric acid), phosphonic acids, their esters or their saits, phosphimic
acids, their esters or their salts and phosphine oxides.



<0. 001 <0.001 0.003 0.001 1, 3-dichl oro-2-propanol 0.111 0.023 0.024 0.017
0.008 1, 2, 3chl oropropane 0.014 n.d. ad. 0.024 n.d. 1, 2,3-Mhloropropene cis
0. 002 n. w0 zne852034d. n.d. 3-chloro-1, 2-propaned ol + PCT/EP2008/057246

2, 3-di chl oro- 1-propanol 0.13 <0.001 10.001 n.d. 0.001 C61-111Br n.d. n.d.

n. d.

The compounds containing phosphorus may be represented by the general

formula
O=P(XH(XH(XH ' (XVIID
or _
5 PXHAHX) (XIX)

wherein X', X, X can independently be selected from a halogen,' H, OH, OR*,
R*, OR*(OH), and R*(OH),

wherein the halogen is preferably selected from bromine and chlorine and 1s
preferably chlorine

10 wherein R* is an alkyl, an aryl, an alkylaryl, an arylalkyl, a cycloalkyl radical
containing from 1 1o 20 carbon atoms, often from 3 to 12 carbon atoms
wherein R* is an alkylene, arylene, alkylarylene, arylalkylene, cycloalkylene
radical containing from [ to 20 carbon atoms, often from 3 to 12 carbon atoms
wherein 1 18 an integer equal to 1 or 2

15  wherein at least two of X!, X%, X° can be joined to form a ring, preferably with
the phosphorus atom.

Examples of phosphorus containing compounds are tris(1,3-dichloro-2-
propyl) phosphate, tris(1-chloro-2-propyl) phosphate, tris(2,3-dichloropropyl)
phosphate, isobutylbis(hydroxypropyl)phosphine oxide, 10-(2°,5°-

20 dihydroxyphenyl)-9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide
(DHQEP), 9,10-dihydro-3-oxa- 10-phosphaphenanthrene- [ 0-oxide {(DOPO), the
reaction products of DOPO and 4,4’ -dihydroxybenzophenone (DOPO20H and
2DOPO-PhOH,IT as represented in Liu Y.L., Journal of Polymer Science: Part A:
Polymer Chemistry, 2002, Vol 40, 359-368 and Journal of Applied Polymer

25 Science, 2002, Vol. 83, 1697-1701),

5.3. Processes

The reaction between the product containing epichlorohydrin and the
phosphorus containing compound is carriecd out by any process known in the art
such as those described in Journal of Applied Polymer Science, 2002, Vol. 83,

30 1697-1701).

The reaction is generally carried out in the liquid phase, possibly in the
presence of a solvent. The solvent may be selected from water, an organic
solvent e.g. an alcohol, or mixtures thereof. An alcohol is preferred.
Monoalcohols, like methanol, ethanol, n-propanol, isopropanoc! and butanoi are

35 preferred organic soivents, with ethanol being particularly preferred.



0.005 n.d. C6H10C12150 1 n.d. n.d. n.d. 0.005 n.d. C60Cl2 iso 2 .n.d. n.d.
n.d. 0.004 n.d. nethyl glycidyl ether 0.007 0.054 0.48 n.m n.m Unknowns
(sum) 0.9pCo®/BO®40. 008 0.087 0.024 n.d. : not detect ®GL/MR2eNS/H57200t
measured : 1-chloro-2, 3-epoxypropatse anount cal cul ated on the basis of
the total content of other organic conponents Exanples 1 to 10

(homopot yneri zati on of BCH) 5The tests have been carried out according to
the foll owi ng procedure vvith epi chl orohydrin sanple ECH | (exanples 1 to
3), ECH 2 (exanples 4 to and ECH 3 (exanples 7 to 10). . The quantities of
chenmicals are i narp%gtﬁrg@nt,oﬁ emg@og)kgdmn in the reaction mixture is usually higher

than or equal to 0.1 mol/l, often higher than or equal to 1.0 mol/l, frequently
higher than or equal to 2 mol/l and particulariy higher than or equal to 5 mol/L.
That epichlorohydrin content is usually fower than 20 mol/l.

5 The content of the phosphorus containing compound in the reaction mixture
is usually higher than or equal to 0.1 mol/l, often higher than or equal to 0.2 mol/i
and frequently higher than or equal to 0.5 mol/l. That content 1s usually lower
than 2 mol/L

The molar epichiorohydrin/ phosphorus containing compound ratio is

10 usually higher than or equal to I, preferably higher than or equal to 2, more
preferably higher than or equal to 5 and most preferably higher than or equal
to 10. That ratio is usually lower than or equal to 50, more preferably lower than
or equal to 30 and most preferably lower than or equal to 20.

The temperature at which the reaction 1s carried out is generally higher than

15 orequal to 0 °C, often higher than or equal to 5 °C, frequently higher than or
equal to 10 °C, particularly higher than or equal to 20 °C and more specifically
higher than or equal to 50 °C. That temperature is usually lower than or cqual to
100 °C, preferably lower than or equal to 80 °C, more preferably lower than or
equal to 60 °C, and most preferably lower than or equal to 30 °C.

20 The pressure at which the reaction 1s carried out 1s generally higher than or
equal to 0.1 bar absolute, preferably higher than or equal to 0.2 bar, more
'preferably higher than or equal to 0.5 bar and most preferably higher than or
equal to 1 bar. That pressure is usually lower than or equal to 20 bar, preferably
lower than or equal to 10 bar, more preferably lower than or equal to 5 bar, and

25  most preferably lower than or equal to 2 bar.

The duration of the reaction depends on the temperature at which the
reaction is carried out. That duration is generally higher than or equal to 10 min
absolute, preferably higher than or equal to 1 h, more preferably higher than or
equal to 10 min and most preferably higher than or equal to 24 h. That duration

30 isusually lower than or equal to 72 h, preferably lower than or equal to 60 h,
more preferably lower than or equal to 48 h, and most preferably lower than or
equal to 30 h.

A basic compound, e.g., potassium hydroxide can be present in the reaction
medium. This is generally the case when the phosphorus containing compound

35  includes OH groups in the molecule. The molar basic compound/ phosphorus

containing compound ratio is usually higher than or equal to 0.1, preferably
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The product of the reaction can be recovered by any means, e.g., filtration

and submitted to washing operations before being submitted to evaporation under
15 reduced pressure.
5.4. Uses
Flame retardants are usually used to inhibit the evolution of combustible
gases in various materials such as polymers, in particular in polyurethane foams.
6. DETERGENT INGREDIENTS
20 6.1 General
The product containing epichiorohydrin according to the invention can be

used for the manufacture of detergent ingredients. By detergent ingredient, one
intends to denote a compound, the chemical formula of which contains at least
one 3-sulfonate-2-hydroxy-propyloxy group. The compound can be an oligomer

25  orapolymer. An oligomer is a polymer with a number of repeat units in each
polymer molecule of less than 20,

By detergent ingredient, one intends to denote a polymer, at least one repeat
unit of which comprises at least one Z-hydroxypropylammonium group,
preferably a 2-hydroxypropylimidazolidium group.

30 The product containing epichlorohydrin according to the invention can
preferably be used for the manufacture of cationic monomers, polymers or
oligomers, antonic surfactants, for instance sulfonates based surfactants,
preferably alkyl glyceryl ether sulfonate surfactants, monomeric or oligomeric or

cationic cychc amine based polymers.
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6.2. Co-reactants

In the application according to the invention, when the detergent auxiliary
is a sulfonate based surfactant, the product containing epichlorohydrin is usually
subjected to a reaction with an aliphatic alcohol containing from 10 to 40 carbon

5 atoms, preferably from 10 to 22 carbon atoms more preferably from 14 to
1% carbon atoms and most preferably from 16 to 18 carbon atoms. The alkyl
chain may be branched or linear or ethoxylated, wherein when present, the
branches comprise an alkyl moiety containing from 1 to 4 carbon atoms, such as
methyl or ethyl.

16 In the application according to the invention, when the detergent ingredient
is a cationic amine based polymer, the product containing epichlorohydrin 18
usually subjected to a reaction with an amine selected from the group consisting
of linear alkylamines, branched alkylamines, cycloalkylamines, alkoxyamines,
amino alcohols, cyclic amines containing at least one nitrogen atom 1n a ring

15 structure, alkylenediamines, polyetherdiamines, polyalkyienepolyaminesamme.

Specific examples of the said amines are given above.

Cyclic amines containing at least one nifrogen atom in a ring structure are
for example monoaminoalkylpiperazines, bis(aminoalkyl)piperazines,
monoaminoalkylimidazoles, aminoalkylmorpholines, aminoalkylpiperidines and

20 aminoalkylpyrrolidines. The monoaminoalkylpiperazines are for example 1-(2-
aminoethyDpiperazine and 1-(3-aminopropyl)piperazine. Preferred
monoaminoalkylimidazoles have 2 to 8 carbon atoms in the atkyl group.
Examples of suitable compounds are 1-(2-aminocthyl)imidazole and 1-(3-
aminopropylimidazote. Suitable bis{aminoalkyl)piperazines are for example

25 1,4-bis(2-aminoethyl)piperazine and 1,4-bis(3-aminopropyl)-piperazine.
Preferred aminoalkylmorpholines are aminoethyimorpholine and 4-(3-
aminopropyl}-morpholine. Other preferred compounds of this group are
aminoethyipiperidine, aminopropylpiperidine and aminopropyipyrrolidine.

Cyclic amines with at least two reactive nitrogen atoms in the ring are for

30  example imidazole, C-alkyl substituted imidazoles having 1 to 25 carbon atoms
in the alkyl group such as 2-methylimidazole, 2-ethylimidazole, 2-
propylimidazole, 2-isopropylimidazole and 2-isobutylimidazole, imidazohne,
C-alkyl substituted imidazolines having 1 to 25 carbon atoms 1n the alkyl group
and aryitmidazolines such as 2-phenylimidazoline and 2-toltylimidazoline,

35  piperazine, N-alkyipiperazines having 1 to 25 carbon atoms in the alkyl group
such as 1-ethylpiperazine, 1-(2-hydroxy-1-ethylpiperazine, 1-(2-hydroxy-1-
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propylpiperazine, 1-(2-hydroxy-1-butyl)piperazine, 1-{(2-hydroxy-1-
pentylpiperazine, 1-(2,3-dibydroxy-1-propylpiperazine, 1-(2-hydroxy-3-
phenoxyethyl)piperazine, 1-(2-hydroxy-2-phenyl-1-ethyl)piperazine,
N, N-dialkylpiperazines having ! to 25 carbon atoms in the alkyl group for
5 example 1,4-dimethylpiperazine, 1.4-diethylpiperazine, 1,4-dipropylpiperazine,
1,4-dibenzylpiperazine, 1,4-bis(2-hydroxy-1-ethyl)piperazine, 1,4-bis(2-hydroxy-
I-propyl)piperazine, 1,4-bis{2-hydroxy-1-butyl)piperazine, 1,4-bis(Z-hydroxy-1-
pentyl)piperazine, and 1,4-bis(2-hydroxy-2-phenyl-1-ethyl)piperazine. Other
cyclic amines with at least two reactive nitrogen atoms are melamine and
10 benzimidazoles such as 2-hydroxybenzimidazole and 2-aminobenzimidazole.
6.3. Processes
The reaction between the product containing epichlorohydrin and the
alcohol is carried out by any process known in the art such as those described m
US 5,567,359 and US 2006/0079433, the contents of which are incorporated
15 herein by reference.
The reaction is usually carried out at a temperature between 65 and 90 °C.
Typical molar ratios of alcohol:epichlorohydrin range from 1:1.24 to
1:4.02.
A catalyst is usually used when carrying out the reaction. for instance
20 stannic chloride. The mass ratio of initial alcohol:stannic chloride is generally of
100:0.67.
The duration of the reaction is usually between 0.25 and 1 h.
The epichlorohydrin/alcohol ratio and the duration can be adapted to the
required degree of oligomerisation
25 Epichlorhydrin is usually slowly added to the alcohol-catalyst mixture.
The product of the reaction is a monomeric or oligomeric alkyl
chioroglyceryl ether.
The alkyl chloroglyceryl ether.is further converted into an alkyl glycidyl
_ ether by reaction with a basic compound, preferably sodium hydroxide. That
30  reaction is usually carried out with a 35 % aqueous solution of sodium hydroxide
at a temperature higher than 90 °C and for a molar ratio alcohol:NaOH of 1:1.5.
The alkyl glycidyl ether is further converted mto an alkyl glyceryl
surfactant by reaction usually with 2 mixture of sodium bisulfite and sodium
sulfite, generally obtained by combining sodium meta-bisulfite with sodium
35  hydroxide.
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The reaction between the product containing epichlorohydrin and the amine
1§ carried out by any process known in the art such as those described 1
US 6,740,633 and US 2006/0052272, the contents of which are incorporated
herein by reference. '

A

The reaction 1s usually carried out at a temperature between 25 and 90 °C,
in two steps the first one at a temperature between 40 and 60 °C and the second
one between 90 and 100 °C.

Typical molar ratios of amine:epichlorohydrin range from 1:1to 1:1.4.

The duration of the reaction is usually between 0.25 and 1 h.

10 The condensation product between the amine and epichlorohydrin is
usually further quaternarized using alkyl halides, epoxides, chloroacetic acid, 2-
chloroethanesulfonic acid, chloropropionic acid, epoxysuccinic acid, propane
sutfone, 3-chloro-2-hydroxypropanesulfonic acid, dimethyl sulfate and/or diethyl
sulfate, or oxidized by oxidation of the tertiary nitrogen atoms of the

15 condensation products to N-oxides.

6.4. Uses

Examples of detergent ingredients are surfactants or surface deposition

‘enhancing materials. They are usually used as components of cleaning

compositions for instance dishwashing, laundry compositions, shampoos and

20 synbars.

7. EPICHLOROHYDRIN ELASTOMERS

7.1. General
The product containing epichlorohydrin according to the invention can be

used for the manufacture of epichlorohydrin elastomers.
25 By epichlorohydrin elastomer, one intends to denote a polymer, containing
at least one type of repeat units, at least one type of repeat units containing at
ieast one 2-chloromethylethoxy group. The polymer can a homopolymer or a
copolymer.
Examples of epichlorohydrin elastomers are homopolymers of
30  epichlorohydrin, copolymers of epichiorohydrin with an alkylene or phenylene
oxide, and terpolymers of epichlorohydrin with an alkylene or phenylene oxide,
and a glycidyl ether.
The alkylene oxide can be sclected from styrene oxide, propylene oxide,
ethylene oxide, butene-1 oxide, dodecene-1-oxide, and is preferably ethylene
35 oxide.
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The giycidyl ether can be selected from alkyl and haloalkyl glycidy! ethers,
for instance, 2-chloroethyl giyeidy! ether and allyl glycidyl ether.

7.2, Co-reactants

In the application according to the invention, the product containing
epichlorohydrin is usually subjected to a reaction with an alkylene or phenviene
oxide or with an alkylene or phenylene oxide and a2 glycidyl ether or the
epichlorohydrin is homopolymerized.

7.3, Processes

The reaction 18 carried out by any process known in the art such as those
described in US 3,135,705, US 3,158,580, US 3,158,581, US 3,026,270 and
US 3,341,491, the contents of which are incorporated herein by reference.

The reaction 1s usually carried out in solution in aliphatic or aromatic
hydrocarbons, chlorimated hydrocarbons, or ether.

The weight ratio between epichlorhydrin and the alkylene oxide 1s usually
between 20:80 and 90:10.

The reaction is preferably carried out in the presence of a catalyst formed
by reacting R”'3Al and water (thought to be R°,AI-0-AIR™,), where R can be
selected from alkyl, cycloalkyl, ,aryl or alkaryl radical. The catalyst activity can
be improved by the addition of acetylacetone. Some combinations of organozinc
and organomagnesium compounds, as well as other additives and chelating
agents in combination with alkylaluminum compounds, are also effective
catalysts.

The reaction can be carried out in a continuous process using a back-mixed
reactor.

The temperature at which the reaction can be carried out is usually
comprised between — 80 °C and 250 °C, preferably between — 80 and 150 °C,
more preferably between — 30 and 100 °C. A temperature between 25 and 50 °C
1s particularlty convenient

The homopolymer of epichlorohydrin and the copolymers can be further
cross-linked, ¢.g, by further reacting with a polyamine, or an amine in the
presence of at least one agent from the group of sulfur, dithiocarbamates, thiuram
sulfides and thiazoles, or with a metal compound selected from the group
consisting of salts of aromatic carboxylic acids, aliphatic carboxylic acids,
carbonic acid, phosphorous acid, silicic acid, and oxides of the metals of
Groups HA, IIB and IVA of the periodic Table and at least one heterocyclic
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The epichlorohydrin elastomers are generally used in spectalty applications,
5 like for instance automotive components { fuel pump diaphragms, emission

control hoses, motor mounts, gaskets, seals and portable fuel tanks), in the
atrcraft mdustry, for specialty roofing membranes, coated fabrics, solvent storage
containers, paper mill and printing roll and in a variety of oil specialties.
Examples

10 Five epichlorohydrin (ECH) samples have been used. Their compositions
obtained by gas chromatography analysis are presented in Table 1.

Tabie 1
Component ECH1 | ECH2 ECH3 ECH4 ECHS5
(g/kg)

acctaldchyde 0.004 | nd nd nd nd
aCfOlCin < OOG 1 0003 {}003 n.d. n.d.
Z-pl’opanol < 00{}] I.l.d. n.d. 11.d. ll.d.
3-chioro-1-propens nd. nd. ad n.d. n.d,
aﬂyi alCOhO]. {}00} < 0001 < 0‘001 1}.d. 0-003
hydroxyacetone 0.094 | 0018 | 0018 | 0.006 0.006
chloroacetone + (3,3" 0.033 .038 0.040
dichloro-1-propene) ' n.d. 0.024
1.2-dichloropropane 0.042 nd nd 0.001 n.d.
2,3-dichloro-1-propene 0.003 nd nd. 0.004 n.d.
1-chlorp-2, 3- > > > =
epoxypropane (*) 998 404 | 999474 | 990045 | 999,503 | > 990.865
1,3-dichl01’0~1 ~propene 0.216 0.008 0.008
cis maj. + (C6H140 ) ' )
min.) 0.032 0.004
2-chioro-2-propene-1-ol | 348 | o016 | 0.016 0.14 0.012
1,,3'di0h101'0-1-pf0p€1]@ 0.035 0.010 0.010
trans ’ (.008 (.009
CsHioO 7 CH-CIO n.d. n.d. nd. 0.014 0.001
G0 nd. n.d. nd 0.011 < 0,001
1,3-dichloropropane 0.002 0.34 0.34 0.005 0.030
Cyclopentanone 0.001 0.004 0.004 nd. 0.004
dibromochioromethane 0.004 nd. nd 0.084 ad
CeBlioQ is0 | 0.003 n.d. nd. 0.009 | <0.001
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Component ECH ECH2 ECH3 ECH4 ECHS
(g'kg)
CeHiO 150 2 0.012 n.d. nd | 0.009 0.001
1,2-epoxyhexane + 0.030 0.002 0.002
(1,2, 2-trichloropropans ) ' o ) n.d. 0.001
CetlpO 150 3 0.004 n.d. n.d. 0.031 0.001
dichloroepoxypropane 0.003 nd nd 0.006 n.cd
1,3,3-tachloro- 1-propene 0.012 nd nd n.d.
cis + 1,1,3- o o
trichioropropene 0.604
1,1,2-trichloropropane 0211 | 0001 | 0001 0.025 0.007
chlorobenzene 0.011 | <0001 | <0001 | 0.001 0.007
1,3,3-trichloro-1-propene 0.015 nd nd
trans o o 0.012 0.001
1,2,3~t1'ich10r0p1"0pene 0.016 < 0.001 < 0.001
trang ’ o ' 0.003 0.001
1,3-dichloro-2-propanol 1 111 | 0023 | 0024 | 0017 0.008
1,2,3-mrichloropropane 0.014 nd nd 0.024 nd
1,2,3-trichloropropene cis | ¢ gp2 nd nd nd nd
3-chloro-1,2-propanediol 0.13 <0.001 0.001
+ 2 3-dichloro-1-propanol ' ] ‘ n.d. 0.061
CeHiBr nd n.d. n.d. 0.005 n.d
CeHiClz is0 1 n.d. nd nd. 0005 | - nd
CeHioClz 150 2 nd. n.d. n.d. 0.004 n.d.
methvi glycidyl ether 0.047 0.054 0.48 n.m. n.m.
Unknowns (sum) 0170 | 0007 | 000% | 0.087 0.024

n.d. : not detected, n.m. : not measured
* 1 1-chlore-2, 3-epoxypropane amount calculated on the basis of the total content of
other organic components

Examples 1 to 10 (homopolymerization of ECH)

5 The tests have been carried out according to the following procedure with
epichlorohydrin sample ECHI (examples 1 to 3), ECH 2 (examples 4 to 6} and
ECH 3 (examples 7 to 10). The guantities of chemicals are indicated in Tabile 2.
The polymerization of epichlorohydrin (ECH) has been carried out in the
presence of the system tetraoctylammonium bromide(NoctsBr)/triisobutyl
16 aluminium {TiIBA).
The epichlorohydrin has been dried over calcium hydride under vacuum for
24 h at 25 °C and further distilied.
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able 2

Example n° | ECH (ml) | Toluene (ml) | Noct:Br {ml) TiBA (ml)
1 4 10.2 2.15 0.71
2 4 10.2 2.15 0.71
3 34 9.9 0.91 0.30
4 4 16.2 2.15 0.71
5 4 16.2 2.15 0.71
6 4 11.6 1.08 (.35
7 4 10.2 2.15 0.71
8 4 10.2 2.15 0.71
9 3.6 1.4 0.97 0.43
i0 4 11.6 1.08 0.35
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Examples 13 to 13 (homopolymerization of ECH)}

The tests have been carried out according to the following procedure with
epichlorohydrin sample ECHI (example 13), ECH 2 {example 14) and ECH 3
(example 15). The quantities of chemicals are indicated in Table 4.

The polymerization of epichlorohydrin (ECH) has been catried out in the

presence of the system water/triethyl aluminmum (TEA).

The procedure of example 1 has been followed except that TEA in solution

in toluene and water have been added under argon to the vessel first evacuated

and dried, left under magnetic stirring under vacuum for 30 min, before ECH in

toluene has been added (time zero of the reaction). The polymerization has been

products obtai ned in exanples 16

carried out at a temperature of 25 °C for 12 h. The results have been summarized

in Table 5
Tabie 4

Example n° | ECH (ml) Toluene (ml) | H,O (ul) TEA (ml)
13 4 10 23 0.67

i4 4 10 23 0.67

15 4 i0 23 0.67
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Table 5
Example | Reaction | Conversion Mn exp. Dispersion | Tacticity
tirne (h) (mol %) (g/mol)

13 12 47 216000 2.02 n.m.
7000 1.04

14 12 50 285200 3.51 atactic
5850 1.08

15 12 55 357600 3.45 atactic
&100 1.3]

10

i5

20

n.m. : not measured
Example 16 _

Preparation of a product consisting predominantiy i diglycidy! diether of
Bisphenol A according to US 2,811,227

The apparatus employed was a thermostatised flask equipped with a
mechanical stirrer, with a jacket containing a thermocouple and with a Dean-
Stark separator surmounted by a water-cooled condenser. A pump was used to
inject a caustic soda aqueous solution at a constant rate in the flask.

The reaction flask was initially charged with a mixture of bispheno! A (68.4
g, 0.3 mol) and the epichlorohydrin sample ECH4 coming from a propylene-
chlorine plant (277.5 g, 3.0 mol}. The analysis of the epichlorydrin is given in
Table 1. The trichloropropane content is of 0.049 g/kg. The mixture was heated
at reflux under stirring to a temperature of 111°C. A 40 % aqueous solution of
caustic soda (60.8 ¢, 0.6 m.ol) was introduced at a rate of 12 ml/h during 3.5 hour.
The temperature of the mixture in the flask was mamtaimned in the range 100 °C -
115 °C in order to assurc a constant reflux. The epichlorohydrin rich organic
phase decanted during the reaction as a lower phase in the separator was recycled
regularly in the reaction flask and the aqueous rich phase collected as an upper
phase in the separator was regularly drawn off. The heating was maintained for
15 min after the total introduction of the caustic soda solution to achieve the
collect of the water phase n the decantor. 29.7 g of aqueous phase was collected
with a composition given in Table 6.

The epichlorchydrin in excess was removed from the reaction mixture by
distillation under a vacuum of 30 mbar and by a progressive heating of the
mixture to 109°C. 156.1 g (1.7 mol) of epichiorohydrin was recovered in this
step. The composition of the distillate is given in Table 6.
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The salt was separated from the crude product (45.5 g) after addition of
567.2 g of toluene under agitation and by fiitration. The cake of filtration was
washed with 124.4 gof toluene, The toluene solutions were mixed and
evaporated at 185°C under a pressure of 1 mbar,

659.4 g of toluene was recovered as the condensate of the evaporated
fraction with a composition given in Table 6. The residual product of the
evaporation (100.5 g) contained the diglycidyl ether of bis-phenol A as a major
product and no trace of unconverted bis-pheno! A (< 5 mg/kg). The residue
contained 4.98 mol epoxy per kg and 1.52 % of hydrolysable chlorine.

Example 17

The trial was realized in the apparatus described in example 16.

The reaction flask was initially charged with a mixture of bisphenol A (68.4
g, 0.3 mol) and epichlorohydrin sampie ECH 5 (277.5 g, 3.0 mol). The analysis
of the epichlorydrin is given in Table 1. The trichloropropane content is of 0.067
g/kg. The mixture was heated at reflux under stirring to a temperature of 119°C.
A 40 % aqueous solution of caustic soda (60.8 g, 0.6 mol) was introduced at a
rate of 12 mi/h during 3.5 hour. The temperature of the mixture in the flask was
maintained in the range 102 °C — 119 °C in order to assure a constant reflux, The
epichlorohydrin rich organic phase decanted during the reaction as a lower phase
in the separator was recycled regularty in the reaction flask and the agueous rich
phase collected as an upper phase in the separator was regularly drawn off. The
heating was maintained for 15 min after the total introduction of the caustic soda
soiution to achieve the collect of the water phase in the decantor. 54.5 g of
aqueous phase was coliected with a composition given in Tabie 6.

The epichlorohydrin in excess was removed from the reaction mixture by
distillation under a vacuum of 30 mbar and by a progressive heating of the
mixture to 118°C. 148.2 g (1.5 mol) of epichlorohydrin was recovered in this
step. The composition of the distillate is given in Table 6.

The salt was separated from the crude product (47.8 g} after addition of
228.4 ¢ of toluene under agitation and by filtration. The cake of filtration was

- washed with 97.3 g of toluene. The toluene solutions were mixed and evaporated

at 180°C under & pressure of 1 mbar.

305.6 g of toluene was recovered as the condensate of the evaporation with a
composition given in Table 6. The residual product of the evaporation (99.8 g)
contained the diglycidyl ether of bis-phenol A as a major product and no trace of
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unconverted bis-phenol A (< 5 mg/kg). The residue contained 4.93 mol epoxy
per kg and €.49 % of hydrolysable chlorine.
The High Performance Liquid Chromatography analyses of the residual

products obtained in examples 16 and 17 are similar.
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j acketed reactor having a working volunme of 305 m was supplied

cont i NnuGHOI2Po8SeHH447. 2 wt % sodi um hydr oxi de and wi t h aRCITEFAEEHS72A¢ Xt ur e of
di chl oropropanol, a m xture preparedsifrom glycerol and concentrated
hydrochloric acid in the presence of an organic acid according to the

I nternational Application WO 2005/054167 filed by Solvay SA. The m xture
contai ned 575 g of water/kg, 404.6 g of 1, 3-dichloro-2-propanol/kg, 20.1 g
of 2, 3-dichl oro-1-propanol/kg, 0.14 g of acrolein/kg, 0,13 g of

epi chl orohydrin/ kg , 100.04 g of 1,2,3-trichloropropane/kg, 0.04 g of

chl oroacetone/ kg and 0.03 g of an ether of crude folinula C5HL1002C12/ kg.
The sodi um hydroxi de was introduced at a flow rate of 262 g/h and the
aqueous di chl oropropanol m xture was introduced at a flow rate of 1180 g/h.
The reaction nmediumwas constantly maintained at 25C with vi gorous
stirring. The liquid mxture exiting the reactor by 15continuous overfl ow
was col |l ected and then separated in batch node in a glass funnel so as to
obtain a first separated fraction and a second separated fraction. 3753 g

of first separated fractfon (ML wer e subjected to a hatich distillation
under a vacuum of 193 gbarw _The batch.distillatian mas.carrieg Qut| using a
round- bott oned fliask e§u£ﬁ§e£sikﬂ§ A fmgEeEl &) stdirreg| bHaf|,= & Eherdocoupl e
to 20nmeasure the tenpe%a%ﬁ?e off the Jijguid and a |plate dijstiill atj on col um
sut nount ed by a devi ce—enabling—patrti—ofthe-di-stitl-at-e—tg-bel+pf+uxed at
the top of the colum, The_ |gliags|plate colum capprised 3 plates having a
. . bt . v ]
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of around 0.8 mm| Bpadedsat| rlegul ar 25i nt erval s-af |eps| than|1 nm between
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the top of the distillation colum enabled the tenperature of the gas phase
distilled to be nmeasured. The distillate was collected in a funnel with a
st opcockWOROM/ It distillation fraction was col | ect e@CHSPRREHSRIC and 67C
and gave, after separation, 425 g of32an organi c phase (DI org) and 159 g of
an aqueous phase (DI aqg). The organic phase (D org) was conbined with the
contents of the boiler to give the m xture (MEL2) which was then distilled
at a tenperature of 187C. A second distillation fraction was coll ected

bet ween 66C and 67C and 35resulted, after separation, in 244 g of an
organi ¢ phase (D2 org) and 11.5 g of an aqueous phase (D2 aq). A main
distillate of 2082 g of epichlorohydrin at W) 2008/ 152044PCT/ EP2008/ 057246
54 999.5 g/ kg was then collected (D3) at a tenperature of 67C. The m xture
constituting the final boiler (MEL3) weighed 1226 g and only contai ned a
very low fraction of epichlorohydrin inplenmented. The organic phase D2 org
and the boiler MEL3 could be recycled to the distillation operations in
order to recover, 5 for enhanced val ue, epichlorohydrin and a m xture of

1, 3-di chl oro-2-propanot_and 2, 3-di chbro-1-propanol respectively. The
conposi tions|(g/kg)!used and obtained initheidistillationf opgrations are
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CR_ gqgfss thermostated jacketed reactor having a working volume of 305 mi
was supplied continuously with 47.2 wt% sodium hydroxide and with an
aqueous mixture of dichloropropanol, a mixture prepared from giveerol and
concentrated hydrochloric acid n the presence of an organic acid according to
the International Application WO 2005/054167 filed by Solvay SA. The mixture
contained 575 g of water/kg, 404.6 g of 1,3-dichloro-2-propanol/kg, 20.1 g of
2,3-dichloro-1-propanol/kg, 0.14 g of acrolein/kg, 0.13 g of epichlorohydrin/kg ,
(.04 g of 1,2,3-trichloropropane/kg, 0.04 g of chloroacetone/kg and 0.03 g of an
ether of crude formula CsHy00.Cly/kg. The sodium hydroxide was introduced at
a flow rate of 262 g/h and the aqueous dichloropropanol mixture was introduced
at a flow rate of 1180 g/h. The reaction medium was constantly maintained at
25°C with vigorous stirring, The liquid mixture exiting the reactor by
continuous overflow was collected and then separated in batch mode in a glass
funnel so as to obtain a first separated fraction and a second separated fraction.
3753 g of first separated fraction (MEL1) were subjected to a batch distillation
under a vacuum of 193 mbar. The batch distillation was camed out using a
round-bottomed flask equipped with a magnetic stirrer bar, a thermocouple to
measure the temperature of the liquid and a plate distiliation column surmounted
by a device enabling part of the distillate to be refluxed at the top of the column.
The glass plate column comprised 35 plates having a diameter of 30 mm, pierced '
by an internal aperture 10 mm diameter central hole for the flow of iquid and
three rows of small holes having a diameter of around 0.8 mm, spaced at regular
intervals of less than | mm between each hole, placed in an arc over three
quarters of the circumference. The spacing between the plates was 30 mm. The
column was adiabatic (glass jacket under vacuum). A thermocouple placed in
the top of the distillation column enabled the temperature of the gas phase
distilled to be measured. The distillate was collected in a funnel with a stopcock.
A first distillation fraction was collected between 49°C and 67°C and gave, after
separation, 425 g of an organic phase (D1 org) and 159 g of an adueous phase
{D1 aq). The organic phase (D1 org) was combined with the contents of the
boiler to give the mixture (MEL2) which was then distilled at a temperature of
187°C. A second distillation fraction was coliected between 66°C and 67°C and
resulted, after separation, in 244 ¢ of an organic phase (D2 org) and 11.5 gofan
aqueous phase (D2 aq). A main distillate of 2082 g of epichiorohydrin at

a a000
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constituting the final boiler (MEL3) weighed 1226 g and only contained a very
low fraction of epichlorohydrin implemented. The organic phase D2 org and the
boiler MEL3 could be recycled to the distillation operations in order to recover,

5 for enhanced value, epichlorohydrin and a mixture of ]:,3-d‘ichloro-2-pr0panol
and 2,3-dichloro-1-propanol respectively. The compositions {g/kg) used and
obtained in the distillation operations are described in Table 7.
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ether in an anmount of less than 0.1 g/kg of product. 2. Product

according to claim|l
t han or equal
or 2, wherein the alkyl

to 900 g/ kg of product.

gl ycidyl ether is methyl

wherein the content of epichlorohydrin is 5 higher
3. Product according to claim1l

Product according to any of clains 1 to 3 being obtained by

dehydrochlorlnatlon of a conp03|t|on contalnlng di chl or opr opanol

| east 10 one
g/ kg of conp
chl oro al kox
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7. Process for producing the product according to any of clains 1 to 6 20
conprising tthe follow ng steps: (a) the conmpound containing glycerol is
reacted with hydrogen chloride in the presence of a carboxylic acid, in
order to obtain a conposition containing dichloropropanol and at |east one
chl oro al koxy propanol in an anmount of |ess than or equal to 0.1 g/ kg of
conposi tion 25(b) the conposition contélnlng di chl or opropanol obtained in
step (a) is further reacted with a basic agent in order to obtain a product
contai ni ng epi chl orohydrin and at |east one al kyl glycidyl ether in an
amount of less than 0.1 g/ kg of prolueIM@D 2008/ 152044PCT/ EP2008/ 057246
58 (c) a vegetable fat or oil is reacted with an alcohol to obtain the
conmpound cont ai ning gl ycerol, under such conditions that ethers of glycerol
are formed and arlePrdtcisepamategidionhghycerctpenteadnetand acleagpound cont ai ni ng
gl ycerol obt , | at | east one

treat nent, og?gggaJﬁ}ﬁ&ﬁ ;EQ% @3@33R%$§§%ﬁ§2gggéggbggﬁiatrve concentration,
of evaporatlve crystalllzatlon of dlsélll1ﬁlon of fr %j

distillation, of SPrpgiaReraness clrimyd ety P QOSSR ICY ﬁmr hisder to
obtain a corrpﬁgmlmoptaqm nP W oicesfdrodad at | east one gl ycerol al kyl ether
in an anount that is preferably |lower than or equal to 0.6 g/kg. 109. Use
of the product an?’%fdﬂét%c&m G onahydr nuReGRLA 4 AT Wefbriglaim 1 to 6
in the manufacture o derivatives 'such as epox |ns gl yci dyl

et hers, egcﬂﬁ?hYé%ﬂéﬁ§€ﬁ§1y0|dyI ani des and |n1des of products which will
be used in food and drink applications such as coagulants and wet-strength
resins, of catiomizﬁmhamcageh@soaﬁﬁoﬂﬁﬁmmln@Baeﬁgpb&nmopvproducts whi ch

wi |l be used ient n f [ el ast oners.
10. Use accor%f%&rgg‘gg a%%no a\(,:ﬁm§ smon cﬁmaﬁl rg%rﬂcl% 81%890 1% %hgg{ er%thl or ohydri n
is subjected Ctnoch Or@&@JtXi}’mpwoﬁm 2l %mmb@fdéssdbﬁ’t%qqpﬁgo Qtl g/’% one active
hydrogen at omggpseligst.ed from monoal cohol's, monocarboxylic acids, polyols,
pol yam nes, am no al cohols, polyimdes and anm des, pol ycarboxylic 20acids,
and m xtures thereqf; in or obt ai,n sin or a chidyl et her
or a glycidyl este?rogr‘c{aacﬁcflgﬁllg&% A de éle‘&?ﬂ»“ @e F@c(? %‘g‘f}‘%%o%a 1. Use
accor di ng t o eleaiehi@mheniera3ulkexppogant 1 -obritaiadigippivetbpmeydrin is
reacted with HWBQhr A A& ne, a pol yam noam de or a polyinmne in order to
obtain a product Used as a coagul ant ; or wherein the 25product containing

Dol yarm nodsi de- i 16 BrABF ETIBEAT OEEE: SEFERGLR: TUOT o 2M B Eac cor di ng
to clai m9 whicidomptopenddiosughedcloniairauhhginegporctl aoroatppdnd contsningact ed with
an am ne, an ,

e?(ﬁ aﬁ@é% i%’g?gig% %8?81%§ teﬁﬁ@rr ﬁ)oafn a'rrﬂ)uﬁgojﬁ ssttrganqpteﬁﬂée{]pr oduct

cationizatio according to claim ereint

cont ai ni ng ed?@ﬁﬂ@ﬂ@ﬁ?ﬁﬁ@ﬁﬁls reacted with a conpound sel ected from
phosphoric acid, a phosphoric acid salt, a phosphorus oxychloride, a
phosphoric aci d esPﬁme%abzMﬁh@ﬁﬂﬁm&pﬁﬂééaﬁ&ﬁEﬁgaﬁ&hﬂﬁ%ﬁﬁﬁs590phosphonic

aci d, ?8sphon C..ac hefﬁ a phosphonlc acid salt, a phosphinic acid, a
phOSphInI aci g resPer ™ ] BW&%ﬁh nic acid salt, a phosphine oxi de, a

phosphi ne, or a m xtur e thereof, in order to obtain a flame retardant.
(a) the compound containing glycerol is reacted with hydrogen chloride in the

presence of a carboxylic acid, in order to obtain a composition containing
dichloropropanol and at least one chloro alkoxy propanol in an amount of less
than or equal to 0.1 g/kg of composition

25 (b) the composition containing dichloropropano! obtained in step (a) is further
reacted with a basic agent in order to obtain a product containing
epichlorohydrin and at least one alky! glycidyl ether in an amount of less than
0.1 g/ke of product.

8. Process according to claim 7 comprising in addition the following steps:



14. Use according to claim9 wherein the product containing

5epi chl orohydrin is reacted with a nonoal cohol containing from12 to 16

car bon at oW® 26¢8/1a4€t hoxyl at ed al cohol or with an anmiMa&FaNELTE fromt he
group consisting of linear alkylam s, branched al kyl am nes,

cycl oal kyl am nes, al koxyam nes, am no al cohols, cyclic am nes containing at
| east one nitrogen atomin a ring structure, alkyl enedi am nes,

pol yet herdi am nes, 10pol yal kyl enepol yanm nesamnine in order to produce a
detergent ingr @cgla%éetabﬂe-'ffat&Sﬁlsasa@%dmﬁgntamoifdl&idbt@n W@%rﬂpcﬁlnd he product

cont aini g epi chi gf ghy Blﬁyerasm{ds%%&ﬁgmmgg 0 ol 001 gl ene oxi de

or with an al kyl € ene oxide an et her
honopol ymner i zed |aﬁd ﬁ?é@ﬁeﬁd@tﬂﬁ@é‘i glyegp! epi chl orohydrin el ast omer

(d) the compound containing glycerol obtained in step (a) is further subjected to
5 at least one treatment, optionally under reduced pressure, of evaporative
concentration, of evaporative crystallization, of distillation, of fractional
distillation, of stripping or of liquid-liquid extraction, in order to obtain a
compound containing glycerol and at least one glycerol alkyl ether in an
amount that is preferably lower than or equal to 0.6 g/kg.

10 9. Use of the product containing epichlorohydrin according to any of claims
1 to 6 in the manufacture of cpoxy derivatives such as epoxy resins, glycidyl
ethers, glycidyl esters, ghycidyl amides and imides, of products which will be
used in food and drink applications such as coagulants and wet-strength resins, of
cationization agents, of flame retardants, of products which will be used as

15 detergent ingredients, and of epichiorohydrin clastomers.

10. Use according to claim 9 wherein the product containing
epichlorohydrin is subjected to a reaction with a compound containing at least
one active hydrogen atom, sclected from monoalcohols, monocarboxylic acids,
polyols, polyamines, amino alcohols, polyimides and amides, polycarboxylic

20 acids, and mixtures thereof, in order to obtain an epoxy resin or a glycidyl ether
or a glycidyl ester or a glycidyl amide or a glycidyl imide.

11. Use according to claim 9 wherein the product containing
epichlorohydrin is reacted with ammonia, an amine, a polyaminoamide or a
polyimine in order to obtain a product used as a coagulant ; or wherein the

25  product containing epichlorohydrin is reacted with a polyamine, a polyamide or a
polyaminoamide in order to obtain a wet-strength resin,

12. Use according to claim 9 wherein the product containing
epichlorohydrin is reacted with an amine, an amine salt, or a mixture thereof m

order to obtain a cationization agent.

30 13. Use according to claim 9 wherein the product containing
epichlorohydrin is reacted with a compound selected from phosphoric acid, a
phosphoric acid salt, a phosphorus oxychloride, a phosphoric acid ester, a
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phosphonic acid, a phosphonic acid ester, a phosphonic acid salt, a phosphinic
acid, a phosphinic acid ester, a phosphinic acid salt, a phosphine oxide, a
phosphine, or a mixture thereof, in order to obtain a flame retardant.

14. Use according to claim 9 wherein the product containing
5 epichlorohydrin is reacted with a monoalcohol containing from 12 to 16 carbon
atoms or an ethoxvlated alcohol or with an amine selected from the group
consisting of linear alkylamines, branched alkylamines, cycloalkylamings,
alkoxyamines, amino alcohols, cyclic amines containing at least one nitrogen
atom in a ring structure, alkylenediamines, polyetherdiamines,
10 polyalkylenepolyaminesamine in order to produce a detergent ingredient.

15. Use according to claim 9 wherein the product containing
epichlorohydrin is reacted with an alkylene or phenylene oxide or with an
alkylene or phenylene oxide and a glycidyl ether or homopolymerized in order to
obtain an epichlorohydrin elastomer.



