n

10

treeerrerrerrerrerrtrrerrra b *159159* A

. [
PROCESS TO PRODUCE POLYCLS
trererrerererererrererererrrrererererrrrr - *000007*

FILED OF THE | NVENTI ON The present invention rel ates

rerhedrare proguntduring the procees or pr ocud IHYTAIHAN
pol yols fromunsaturated oil and fat which preferabl«is

derives fromrenewabl e resource; thus rendering—the———~——-———————

i

bLeq Tor ofF1 IPLROSESET RGP EQUORS 7%, iy

I NVENTI ON 10 Most of the ponoIs that are used in

PO es originated from *G00002*

Fle ﬁ%ﬁgbf i\éﬁﬂgﬁgi$cals whi ch can be categori zed

ThoitRedchP 6l @3R8S rdidks hydh OfS%'cesst eRIBRs G pﬁur)’f?ctah@ﬁ Sstep of
an b) hydroxyl -term nated pol yesters. The pol yet her

inapdiage profugigsting ﬁteenre@tss pﬁprpdugmg eblyatseromdosaturated oil and
fa? % &fo }/e%rgﬁxlaee%%e 9n0|resne\6}vg le RS LXt Ief,] %ﬁrrget gé{?%%e produced

i N whiCh elr anar acture
p(ﬂddlls q;bsu@sshﬁe pediycaerdpeadidsan befusédr aENRER bl epexs. de.
On the other hand, the polyesters are prepared by
reacti on of dlba3|c aci ds mnth diol or alcohols with
BQ'CQ@@PdLWB%?%—![E&NVE"}L However, as the world's
etrol eum resources are dep etlng, coupled with its
Ivbmerof e pajﬂ@oleamangar@rmseészn polyyrtiedrieanelustried usegisated from

morld de .have.bee oking into
W%FS&P §’E“é‘iaﬁ5ab‘ibé3‘r ﬁf‘afaé?g%zgdﬂ%wrt@vm dasges (a) hydroxyl-
te%in%@ﬁ%e@%?@ gncp@é)mjd%xvﬁﬂerhﬁlﬁﬁéd pé‘llvE§51@ atrhy 8o fesgr polvols
stock wi Il be natural I's and fats, "which can derive
off rropstbanthrep! ant spolvalnfdhml nad@tlsasurac@spolemw;znof glycols and
, icatigns.hay een flled ar
P cﬁ?%?%%g%? j%nélp%rv 8cgchér§ ?”ﬁ“‘%’r ghdauci ng Utfﬁcggrp I”)l/volgvsesf Higmaddition
pdlheeration adf Sl@l,hihcﬁomdfhcol‘eﬁ@ildé 00pr iy i dBgerahafal, Sﬁléd lpbh@gters are
to effectively produce yols with the desire
PIGRAIFT Y $83CTRp r?étdh@%saénc%pwnwp@ Or Fegised thyughse frqugpality
2188Hos are vary in ternms of quality as the internediate
product being enployed for producing the polyols are
not subjected to prior purification.

However, as the world’s petroleum resources are depleting coupled with its ever-
mcreasing prices, polyurethane producers worldwide have been looking into
renewable/sustainable raw materials to replace petroleum-based polvols. An ideal
alternative feed stock will be natural oils and fats, which can derive from both plants
and animals sources. Plenty of patent applications have been filed regarding different
approaches in producing the polyols from the natural source in order fo provide a
solution to effectively produce polyols with the desired qualities. Nonetheless, polyols
produced by the prior arts are vary in terms of quality as the intermediate product

being employed for producing the polyols are not subjected to prior purification.

Nicolas et al. disclosed a patent application in US patent no. 6548609 regarding a
process for obtaining oleochemical polyols from natural oils and/or fats. The

disclosed process utilizes a planar Lewis acid for the alcoholysis process and large




10

20

[N
n

Ni col as et al. disclosed a patent application in US

pat ent: no. 6548609 regarding a 30 process for

obt ai ni ng ol eochem cal polyols fromnatural oils

and/or fats. The disclosed process utilizes a planar

Lewis acid for the al coholvsis process and | arge

anount of energy has to be provided during the

al coholysis as the reaction tenperature is above

200C Due to the drastic condition applied and no

%HJ" cgatehéwv R 1g,e ﬁ?&&  §ll4Z %grn% lhet BEoNdI %19 A 1N €eaction

esired products via the disclosed process i very

témpexamremzsabo@é 200% . dlilpstortat dsmsar eondinve ap;ﬂd:dtamdmodpamﬁcanon

ducts. .5 US aten 6433121 i s anat her

B Ge 1pesidizad pﬂ”oé}éf‘séle doogPhsoq?é@e BERILE1S1 Ea &9 ¢ oR e &aprocess is
V@N Q) & 20k o ufRAL S SRS EAHRREL Yo HEEBrlOErs

ol yurethane production. I'n the disclosed process,
fluoroborlc acid is enployed as the catalysts to

the. . hol h is of th N
P b a3 1 RS B St s LBl e o pbich g cgeble of-
bh&daSol@olk SAGER N 1R NBHRENEL ubdierR pxhdbEatk pidductdde In the

process disclosed does not i'nclude purification or
dassiatsedl Bre¢asg ﬁv@pbom aﬂdemepm@ioo"reée@ giel catplysts stokiepyave the

di q ‘ LT ‘
c%%&v%%l Slh\>/ u]io VA Fsa%ft thg n%gx@}? & ??11 %1&?8%}08’5%%%}% alsg llj)gﬁlg used

oun rom nucil eo

aé& m&ﬂtﬁft to hvimlyZehtre ppoidised dil S”C}hmpmdedsrdlicﬂﬂssd does not include
application is unlikely to be used for nt hesi s | ong
PEREFHI GOy GIeUBliZIng gsﬁepf émcfheoﬁ@q@?edpaﬂyd és vipgwn that “acidic

ch? Ehﬁ 3911&%% }'}ﬁeﬁ)ot,\mzécﬁ cﬁﬁ’ﬁ?&?% zGtheRible Qt I?frﬁ nucleophile

ric a as nost® of the epoxi
sndam watef. fThus,vwht¢ erocass| dscldsed i thst appélthtﬁm Istmahketl}neo be used for

ric ,al cohol patent. no. 673 5 filed _
SRt e Beh B P, o iBE LT SPRI GO R e Gy baveen the
epbitiBizbl binwieasther paneldie Ladhal ¥sioangal By esbxaUbENE] tdaers with
epoxi dati on process. On the 20.other hand, patent

WP AIe02065 gatheriBaraiie @pky g #169hqr ocess by usi ng

clay as the catalysts to accelerate the al coholysis
process between al cohol conmpounds and epoxidized oil
Eepgent @i 674315 iflle@da @mocapqoioi egokuiveunterurdlSl pahpaindsaising a
2007037953 to _cIaiq1 :@OX|d§t|on roceﬁf u3|ng _
yp gfﬁﬁbﬁ%f@ﬂainé noafaity st S AE AR HeoPRPSHHAGR rocess. On the

oMeIRRhE, X AAKOR 0l BEBRBLSaifHCA e%ﬁ)xm%ﬁoﬁ‘ Hrélss BY |usinf&ec ay as
above mentioned prior arts have shown "no attenpt

tpuedtily st go acklenatentigt aledhiohisisgprobess disiwéen @ootuil tqompooﬁds and
elggxeidized oil. Geiger er al. filed an application under US patent no. 2007037953 to
claim an epoxidation process using organometallic catalysts instead of conventional
organic oxidation reagents such as per-acids. All the above mentioned prior arts have
shown ﬁo attempt in purifying and/or neutralizing the acidic condition of the
epoxidized oil before subjecting the epoxidized oil for alcoholysis to produce high
functionality polyols. Therefore, the polyols produced can be varied in terms of
quality. Nevertheless, the polyols shall be purified too before incorporated with other
chemical compounds in manufacturing polvurethane as the remaining chemical

residues are normally capable of initiating polymerization of the monomers which

maybe not desired in production of polyurethane.
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epoxi di zed oil before subjecting the epoxidi zed oi

for alcoholysis to produce high functionality

pol yol s. Therefore, the polyols produced can be varied
internms of quality. Neverthel ess, the polyols shal
be purified too before incorporated with other

chem cal conpounds i n manufacturing pol yurethane as
the renmai ning chenical 30 residues are normally
capabl e of initiating polynerization of the nonomers
whi ch maybe not desired in production of

pol yur et hane. SUVMARY OF THE | NVENTI ON The present

.SLWD!LR@IDIEHTPH«Z (evainplgrse a process utilizi ng

sustai nabl e resources _in production _ of poly for

Ter PrespentvappIn eats sndisclasfot Wé?ceému@é%m%fsuﬁﬁ@a gEtyees in
| catal yst in enhancing
pﬂoﬁM@tﬂ)tnl Oqﬁﬁbi §1%r rfzéz:{%:]?l gﬁg?aﬁg}érgodum ng pol yols from
epoxi di zed 0|I StlII anot her object of the present

t t I de.. | yt
AGIRFT 9515 o T BT Ch S (B BACRL A AET

@W{@@;e‘agﬁbrﬁﬁq}r%&gﬁoﬂ)cﬁﬁb@ 9 dfoRidiskasAt urated oi | by
puriTying and stabilizing the internedi ate products of
t he process Furt her object of the present invention

i.ncl u rov steps_to .purify the I
S Guticen o € HE Rararar S and shoFed e sppgtine
qldiid Bed pf@ﬁ&t}lcﬁ”ﬁhé ReaTRed abiydl i5 epd}'badznﬁinvmicsalﬁci’(o ysis of the
different application is not affected by the cheri ca
upsagirdaé il g muviéying pehtippiEiging (ke NEERETIBH, praguquegidie grasess.
of the preceding objects is net, in whole or in part,
by the present invention, in mhlch one of the
F@ﬂh@dﬁﬁﬁﬂbﬁtmﬁm%hﬁtpﬁ%ﬁ@@tukhnbnpkwhﬁh@vmpw&smaﬂiZﬂepovok

process fo r od em cal . s co o
phraces Bpe ot Mt il S1 h e ara BTSSR porating
tHRNGANE f@cﬁﬁfe}éﬁg %bﬁl‘%an% tih nexygenat Byl tvatiefmiesl @sidues derive

per-acid to obtaln epoxidized oil; washing the

fremoxedbuegadidn. with salt water to renove unused
organic acid together with oxygenated water or the
per-acid; neutralizing acidic condition of the washed
Aepext dheed @k lpradetithgaotiage;is washimghbhkeomeupeml by ek 2fesent
epoxidized oil with a salt solut|P until the pH of
lnfvﬁ@lqilemlr‘ah]lchéﬁlee%k}?ed Fpeedigients; ¢ 8‘65pr6§66“ ?nselfwn involves a

Iroggggv [%J?)gul%% IE&Sh'egH@al HMbIE €RGIAG 1he ¥R8hed epoxidizing

neutra [ epDX|d|ze
unsaturated oil using an organic acid together with oxygenated water or a per-acid to

\?8{21 }!'s% ingglhar:!'c%o the

obtain epoxidized oil; washing the epoxidized oil with salt water to remove unused
organic acid together with oxygenated water or the per-acid; neutralizing acidic
condition of the washed epoxidized oil with a base; washing the neutralized
epoxidized oil with a salt solution until the pH of the neutralized epoxidized oil is 6.5
to 7.5 to removed the base residue; and reacting the washed neutralized epoxidized oil
with polyhydric alcohosl in the presence of boron trifluoride-diethylether complex to

produce the oleochemical polyols.
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wi th pol yhydric al cohosl in the presence of boron

trifluoride-di ethyl ether conplex to produce the

ol eochem cal polyols. 4 Another enbodi ment of the

di scl osed process further conprises the step of drying

the washed neutralized epoxidized oil before the

epoxi di zed oil reacts wth polyhvdric alcohol. 5

Still another enbodi ment of the disclosed process
includes the purifying stepsfof washing the produced

A%Ioﬂ%? berb &l np&* ¥eld CYMSE@ %s ARL&! conﬁf‘r%@ Bel PN drying the
ci condition o ol eochem’cal pol yg

wakhdd seutalegd aptdudma&:hoﬁgaefdre thegpoalizzedil echeechemnmpclyhvdric

ﬁph ols with the salt water until the pH of the
@Ut’ral i zed ol eochemical polyols reaching 6.5 to 7.5

to renove the base residue. 10 In the preferred

enbodi ment of the present invention, unsaturated oi

Sepinofted emb@tiheentdcpfsmlectbsdoquowesqss|lsclad§/s theepwifying steps of

f
oG B0k B e SRR B SR TR Ebete RN p e acidic

c&hififibrO¥RIhe Gidsh oMdcemRbl poloalBahith Obhse; ab@tlaoMse et Mbitralized
rapeseed oil, tuna oil, fish oil, lard, tallow and any

olgerhapiedl welydlneitBdhe salnsaien uphieths piep! thamgutrelized oleochemical
p81>\(/5 rgécgﬁloa(g?ﬂ} 759% ¢ &leqh%Sdster}gsﬂl&]esat urated oil is

prefera er - acl selec fromthe group
consi sting of per oxyform c acid, peroxyacetic acid,

L oroper pxyacet Lo, acl - henzyl oxyper 0xyf 066 %K

d1s€1%§é?f PRBERXY RBDZHICoralinthin&Qrl B pARPEAL s&‘?)eé)rp%llof:o&ﬁﬁt oil,
embodi ment's, the base enployed in the discl ose

gmuodlessalk safflnwet pdl lumed ld, ewndiit seothaiiveri @h alive lpolt kanola oil,

oi uced can ni
co cins?e%car 6%3 eied 01 ._a(.lll . glg}(]: 8.?818%{;%%?“0?) aannlx cﬁerlgatlves thereof.

i on-exchange resin. 25 In further enbodi ment of the
pr esent |nvent|on t he pol yhydric al cohol utilized is
Oanti?e ogise hand. dbnbr i pH A TG FYRERigE epé?ﬁa%?tﬁii q#lj 1 preferably

p&l»m/d 6161 HE6R the RErQRY &ﬁ*ﬁfastlgé 36?%Ieroxyfonmc acid, peroxyacetic acid,
trjﬂuoropefoxyfacetic acid, benzyloxyperoxyformic acid, 3,5-dinitroperoxybenzoic

acid, and ,-chloroperoxybenzoic acid.

In respect to one of the embodiments, the base emploved in the disclosed process to
neutralize the acidic condition in both epoxidized oil and produced polyols can be

ammonia, metal carbonates, metal bicarbonates or anionic ion-exchange resin.

* In further embodiment of the present invention, the polyhydric alcohol utilized is any

one or combination of glycerol, pentaervthritol, ethylene glyvcol, propylene glycol,

trimethylolpropane, sorbitol, xvlitol, sucrose, D-glucose and fructose.

BREIF DESCRIPTION OF THE DRAWING

Figure 1 shows the flow of the disclosed process in producing polyols.
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tri met hyl ol propane, sorbitol, xylitol, sucrose;

D-.gl ucose and fructose. 30 BREIF DESCRI PTI ON OF THE
DRAW NG Figure 1 shows the flow of the disclosed
process in produci ng polvols. DETAILED DESCRI PTI ON OF
THE I NVENTION One skilled in the art wll readily
appreciate that the present invention is well adapted
to carry out the objects and obtain the ends and
advant ages nentioned, as - wel$j as 5 those inherent
therein. The enbodi nent describes herein is not
intended as limtations on the scope of the

DEWSIEDDEJORIPEION QP SHE TRVERDION used t hr oughout
the specification herein refers to both  unsaturated

O@p Iskidind inrarlval wadhuepriesirigdh PRI L ISl gb i e adapted
] bR, 81 MR Sia0d 4Bl Aty el Ohdtfhd! SFIhcMASHRGonc S8 well s
%ﬁroUg ou € Speci |cat|on erein refers to the

e¢ irdBrenvhefen tTie aalsimgnisizbsréiet hereal it noainended as limitations
present invention; is brought into contact to the
OﬁﬂﬁﬂﬁE%ﬂQGﬁ%8Bﬁéﬁﬁ?al by neans of vortex, stirring or
agitation to renove the unwanted conpounds 15 The

present invention relates to a process for producing
Tot eachémsealrapodlofls] ssed dbrqmghstéstht spesfigpionaferein refers to both

oxi di,zi,ng ,unsat ur d,oi Si an or
F B P STl eria: wa el Pgpk PurElufeyAfpfls and plams
obt ai n epoxi di zed oil; washing the epoxidized oi
'Wwth salt water to renove unused organi c aci d together
Tt ttmroxyvg@fnag edsedatispugiovt fike specfeqaniae ihgreimaedersald #Hengction

ere h W ﬁ%l tsbR%ﬁ‘LOfsalt[ u%tewaé E?egeﬁggééngloﬁeg bg%)\%tghxui E ct%ﬁtélct 10

e, feutral Ize
ﬂ&@brbd&@ﬁ%le@ﬂh&hﬂmaﬁ he mEhGf oft h@‘texn elitringl drzedragpoxé dérmedt the
oil reaching 6.5 to 7.5 to renoved the base residue;
u?%ﬁg?qﬂﬁinﬁgsmashed neutral i zed epoxidized oil wth
pol yhydric al cohols in the presence of boron
trifluoride-diethyl ether conplex to produce the
Tot goetvehiivedntipol yeddies 15 Iprodess ifperecaningt eldgehamaeeld polyols

c%ﬂgrgﬁgﬂkc%te%f%s epOXl%lZlI[lT(p ur?s%turate@ 01t1 r1]1(531 ragfo(rege{n?cdaad together with
oxygenated water or a per-acid to obtain epoxidized oil, washing the epoxidized oil
with salt water to remove unused organic acid together with oxygenated water or the
per-acid; neutralizing acidic condition of the washed epoxidized oil with a base;
washing the neutralized epoxidized oil with the salt water until the pH of the
neutralized epoxidized oil reaching 6.5 to 7.5 to removed the base residue; reacting
the washed neutralized epoxidized oil with polyhydric alcohols in the presence of

boron trifluoride-diethylether complex to produce the oleochemical polyols.

It is important to be noted that no catalyst is employed in the preferred embodiment of
the disclosed process for epoxidation of the unsaturated oil, but one skilled in the art
shall know that incorporation of a suitable catalyst such as concentrated sulfuric acid
is feasible in the epoxidation process thus any modification thereof shall not depart
from the scope of the present invention. In the preferable embodiment, the

epoxidation process 1s performed at 35%C 10 63°C. Possibly, the epoxidation can be
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the di scl osed process for epoxidation of the
unsaturated oil, but one skilled in the art shal
know that incorporation of a suitable catalyst such as
concentrated sulfuric acid is feasible in the
epoxi dation process thus any nodification thereof
shall not depart 30 fromthe scope of the present
invention. In the preferable enbodi nent, the
epoxi dati on process is performed at 35C to 65C.
;E Bd Y hlgllf@ t@rﬁ e Olgﬁl@ p@? abid RES BOLARN Aihe unsaturated
er tenperatu oug “the per-acid nay be 1gnited
@l miah & ungaiidiatew otberls;deayrobectmarado)f thi ¢esdred epotitheed oil.
si de- product instead of the desired epoxidized oil
Any unsaturated oil can be enployed in the disclosed
RAPCESRuERY Bl QANUNBSMbRSe® iRGhY UifioE@ prE@NbE prdtiking the
not limted to, palmoil; soybean oi |, coconut oi
i pn dion exanople, b abof liovied tQ)lpIa Im foilnseédaropil., coeerrun o8] groundnut
iggé@g\é’eg J! lihseo%é\ﬁgﬁ?rnl nfge\fer Cil dlcv:g:ogal?nagh%?aa%l& cao‘ct)c/)nseed
dilerrhye@,éddvm tubgrogiofish Biie &ul tall@@r dndadi W @& iEINES MBRADT. The oil
herein can be rocessed oi | product such as palmal ein
drivpayanmaasioned hepi gan byprecssesd, o1] profyctsyslk pppam; ¢Jely of palm
Inlrijer aci élﬂy\iééé’&%r oft 1? ﬁﬁ)@g Hleafe g’u‘? lﬂlur%f?tvlg B! R @ Lb‘ﬁ?aruﬁated oil to
S possessi’ng desi re Erti 68 such as
prb&mspdlyolerpdssagknncfuhecdemaﬁlprrdspemsl sichcas lbe agppkitedr high
then for different applications, Atte tlon IS now
Ppeteal oV Al CHL PRRRRE t%gﬁf Difert op t%@o?ﬁ esent
invention to epoxidized the unsaturated oil. Any
per-acid or peroxyacids or conbination of 15 _ '
@t@mmimyaisi sy came&betoeﬂrrpl @y@dlﬂonagdme cheserthe ipTgsent iimyention 10
€ gaﬁg est%ezedsa ur%‘[etfllJ Pc?hﬁ : hedr atpee,r aglrde or é)reocg(x)e;fs grla%naoté g%r{ﬂ&rlat]on of
Redgxyiac et be eapldhedtifithd pt’b@@ﬂﬁﬁ@h}ﬁ@ﬁ&b%@oﬂdiz@d the unsaturated
benzyl oxyper oxyform ¢ acid, 5- dinitroperoxybenzoic
Ak iRgpreserative. Wm%pé\ﬁmti@ﬁl%@l 1©: 815 RETOTHOTIHE apids peroxyacetic
fer nt, r ox qop-Tri N ) 5.
b D e % S i T
diteopepoyheacdidsctianden, prhgerbperneybebedioraeid: éa(ﬂna n@st\/\pltefﬁrab

e unsaturated ojl repared in-situ
B P OB el P RO B o EBESS Brh s Uik pyidiging eeert.

T perdRyacit b4 b‘éh§ rePBIAXY detfe I :8adi@- [LAhMBE Gfsaturated oil or
produced in-situ he epoxi dation has to be close

reepRredoirk- gt ini thiei madiprewhene dhe ¢ppdeidroAracassebaie eenﬂeéwut No
maqier in‘é ee/r% v?ch 1deLeS%oln§llgd or produced in-situ, the epoxidation has to be

closely controlled within the favored reaction rate which can be achieved by adjusting
the rate of adding or forming the peroxyacid in the unsaturated oil. Preferably, the
molar ratio of peroxyacid to mole of unsaturated bond in the unsaturated oil is 0.1 to 3:
1. Most preferably the molar ratio of peroxyacid to mole of unsaturated bond in the

unsaturated oil is 0.5to 1: 1

Under the condition which the peroxvacid required to be pre-formed, the peroxidation
of the organic acid can only achieved by high molar ratio of organic acid to hydrogen

peroxide. Precaution has to be taken when preparing the pre-formed peroxyacid as too
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the rate of adding or formng the peroxyacid in the
unsaturated oil. Preferably, the 25 nolar ratio of
peroxyacid to nole of unsaturated bond in the
unsaturated oil is 0.1 to 3: 1. Most preferably the
nol ar ratio of peroxyacid to nole of unsaturated bond
in the wunsaturated oil is 0.5 to 1: 1 Under the '
condi tion which the peroxyacid required to be

pre fornmed, the peroxidation7 30 of the organic acid

n onI achi eyed lar_ratio r ganic,ac
%ﬁ@ﬁm rH?P%yC“%ﬁ%ggﬁt?”ﬂn%agm?onﬁvgeﬁ%e@ mﬁ%ogon
Pi%"f@r@@l"w' 0 Itnti@r RESo bR PRIHOXY aelithgas peAide inhihghpre-formed

concentration of geroxvacrd in the organic acid nay

péreavhcidprorgisaspons. Preferably, the nolar ratio of

organic acid to hydrogen peroxide in the pre-forned

peroxvacid process is 3 : 1-2. 5 On the other hand,
opetexyaet thahor pedxivicisifountd ia-sgaf Bra raafdrerdue pe rpﬁemfam the

the epoxidation. In the preferred enbodi nent

epspeifation. Aeitek PElprel ApRedmAt H ?r?égantﬁwé%rlfiulrsaﬁrédnléF‘il with the

ur‘?sqg.rrgtg ohlygr{dogxgr}w*a%ogﬁlp%?oﬂﬁé gRlyesh rln\x‘ﬁ@§ ! irtSduced into the

uced ture to fornrt e peroxyacid
mitate forfotrirniie pEoxyatid that hennmspiudiat ¢ wishturated oil. Preferably,

Pr ef bl th I t f
NI TN TR RO CERE M.

pRILOSERS] i B 1d'5, MER pRefeMBBL 1R BbRE 2By o‘fhﬁoaﬂ‘ﬁ’& akidr@dt hirogen
of or gani c acid-to hydrogen peroxide in the

pgexrdxmadmpdr@med ﬂormei musq@lrmeeg‘s i5 k113 t012 5 Te shogtcoming of

IS colér%lt g%/a (g 3P BE B804 ddfc hted®MBldaich and

p&@k@éﬁ:Y@@éﬂetéﬁﬁhhlekl@Sn endl iekdtionl Rornfie al‘:ﬁaﬁtaJcé)tﬁh ad?d) iseraployed in
acid or acetic acid is enEIo yed in  the preferred
the FREETRE R LPG TSP b U e R e DR EX RS BTk Bevis, acicbmpy be added

a@gz{tgvgf?% ErgPr%@gFﬂqe fedcifth GahakY §ItO§mtcoacld§parn@\4ﬁ/dwb%n perox1de in

reaction ween organi ¢ aci ds and hydrogen ‘peroxi de
therproddteopodderckyandsof per oxyaci ds. After the

epoxi dation reaction, the resultant products consi st

of an aqueous layer and an epoxidized oil laver. The

AGRP WOk 1211 6,8 Bk 1i 1) the r&ORG PesddisCRRpked RarMiiRRothRyer and
20 oxirane oxygen content of the epoxidized oil is at

ap epetidiabd il BPen dhe tepexidabor sarEen LoxTsEIfEOsgRifte When the
ogl;r’%}eeoﬂ}voen Egmaﬂuo%% b QY8L MBI NL %t £2ASHbLUE®, Yt tHlRbretical

oxirane oxygen content. The aqueous layer mainly constitute of water, organic acid
and some peroxide. Whereas, the epoxidized oil layer contains some organic acid and
residual peroxide that must be removed or neutralized as these residue shall
significantly affect the vield of the subsequent alcoholysis. According to the preferred
embodiment of the present invention, the aqueous layer can be easily drained off from
the reactor by any known method. Then, the epoxidized oil layer is subjected to
washing by salt water. It is known in the art that epoxidized oil layer can be washed
simply by water to get rid of the organic acids and hydrogen peroxide, but always the
washed epoxidized oil ends up in emulsion form. However, in the present invention,
the salt content in the water has greatly reduced the surface tension of the water.

Hence, emulsion will not form after the washing step using salt water. It is found by
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and sone peroxide. Wereas, the epoxidized oil |ayer
contains sone organic acid and residual peroxide that
nmust be renoved or neutralized as these residue shal
significantly affect the yield of the subsequent

al coholysis. According to the preferred 25 enbodi nent

of the present invention, the aqueous |ayer can be

easily drained off from the reactor by any known

met hod. Then, the epoxidi zed 8oi | | ayer is subjected to
ty}@simfgﬁopﬁf }E Pé@én‘?rm\évjitbo'n t}}%?odﬁ‘@ saﬁ E\Jaﬁ alg at hat possess a
epoxi di ze Paver Can be washed simply. by water
cgetmﬁnﬂoobfﬁ%ﬁoa@@ahi@daabdsmdmdnhydmﬁgﬁﬂm@ﬂwmxmmaunoswp
but al ways the washed epoxidized oil ends up in

emul sion form However, in the present invention, 30
110838 the CORLEAL: iltn thE MBHEE REZuEY Balhiked SHUSRE L@ ashing
surface tension of the water. Hence, enulsion wll

syt froneiatlyer bave, weedtrably ot sguigi rﬁ@rsabtad@ad ento the washed
eltpﬁé{d?%eﬁeoﬂs ﬁﬂﬁé}l&ngr g\ég }cgqﬁggl}ilo%gglggérg%gg&ﬁé e Qatlsle?er:]acts with
tBO NG Rinfribt bcﬁﬂ‘s of h98bcloen IMexide BF €Rr efoRidaXRl 6il eAnl bk Qﬁ]ds are
forn1ng in the mashln% step Li kewi'se, the salt wate
apnsiderch sotehepswelized vhnau gy n%omaueﬁ%d@fﬂcﬁ OAfrfaéhmgrbésw mildly,

) . y
AERDESAP 35 L OIS PPl RLaLY e prsen
ipvdntion, bedtehalldyed ihhie astldie! woads td prierdbly metle base to prevent
speci fic, .the base r [

t th h d
R ouEh PEHGHT 8 P HE T DBEBEIeos ATPg e den e used
A€ in Ctﬁgsﬂd'g%?qn@éﬁ@hl hréeH&sreals' ?%@ermgnsélg@e@lﬁo% thBegroup

epoxi di ze reaching basic midly, “preferably pH
oohsﬁu@ tod @mmionia ersptebtcathmnaﬂaa prem‘lebilcedboamamrkemomﬁ 10n-

resent I nventl on a in, the
oF Cabaen pf bt PR PEe RN R Ban e b B v dipee Som
vk ast ligitsdid,t1% Ao RBY UK megmbheprafeﬂ*ea ahibatitgers ! ®Pium carbonate
Nonet hel ess, strong base can be used also_.in the

predispt hydioesatGashpnateHe Ubrisia the PspeT dneBH§n. Ja (oadsr dyremove the
Jnlh?%i] 64}? P ox18&rbé§ 'o?‘lt LO 8x1dﬁg5rgnla§amq§(a%shed by the salt water

car bonat es, tal brcar Bt'es “and afi oni ¢ Ton-
uexit hizn gEl besimes dbhet cancénpreferaton 60F t¢ [7es. GEse, preegdr edter is

A %8!9&111 IlT QIE E}Zenﬁ% n%e efé,lfrlrg 55 15 but. cﬁt%illll'i g‘é%qejga{ﬂofhelr%isture
@@1%@1@%% Qe qﬂbamn@/g%@fo@@m@&wﬁs is used in the
present invention. In order to renove the unused base

in the epOX|d|zed oil, the epoxidized oil againis

In t%ger%os el}erre emb }rr?gnt of the present invention, the alcoholysis 1s

conducted in the presence of boron trifluoride-diethylether complex as the catalyst.
During the alcoholysis, alcohols used in the reaction will substitute the diethyl ether in
the catalyst (boron trifluoride diethyl ether complex) and form a complex with boron
trifluoride. The formation of polyhydric alcohol-boron trifluoride complex would
enable the insertion of polyhydric alcohol onto the epoxide ring during alcoholysis. It
is well known in the art that higher the catalyst concentration tends to cause undesired
side reaction such as transesterification and cross-linkage giving products of higher
viscosity and lower functionality group. It was found in the present invention that the

boron trifluoride-diethylether complex used in the alcoholysis preferably ranges from
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until the pH beconmes about neutral, preferably 6.5 to
7.5. Then, the salt water is drained off. Then the
washed neutralized epoxidized oil is dried until the
noi sture 20 level below 5% preferably, is below 1%
before al coholysis. In the nost preferred enbodi nent
of the present invention, the alcoholysis is
conducted in the presence of boron
trifluoride-diethylether conpl ex as the catalyst. |

in alcoholy al cohol s, used .in the reacti
OAPH 10 At 1REUDRT DRGNP LRy P e o RSB PPHEN (AT AT eietermine
HePQRAR drthd |s+a‘af;5r9§ucqlp%duékd &{ BRY (cGRRPIe¥)widne ORI Rolysis is
conplex with boron trifluoride. The formati on of
cpoiugteddSingilal toohatdlyd sooeentnafi by, dogheietememn@& mgyupgelerate the

a]élﬁgar gég%g}\ép gt:ttel (g 1:%18% 8?%&3%’ rﬁatc I'(l: guh %l %Sof gestt@rﬁicanon at

Heh@nRl tmé. Herdib@h ete tEﬁ@er%ﬁIr@'oVﬂ’Ie Q@dﬂﬁmtsr 1@tpr€t8rab6«ndﬁmtamed
to cause undesire Sld% reaction such as

wiithirns easnnerdtpiect600R 1@anl0 & OsHmini Kk Bge145i FRGipnp ¥ eideie gle high

h S|ty and | ower functionality group.
>q§d°%& ﬁemm &igge present invention that the boron

trifluoride- dlethylether conpl ex used in the
al cohol ysis preferably ranges from?9 % 10960
Durastthe alcoh@dy yhttherretde Fagof 4kt ep%ﬁ%‘@%wl m@ & due 1o

ngt?c‘f%)%ulgoadqﬁfo rcﬂqt n%OR H\edrﬁzxél%ﬂolsouseﬁ heasl ¢le 1&1&‘3&3‘@ bf catalyst.

efature where the al coholvsis is
Imd’reducit@defeﬁemmhodlmmc ahatgzsltvsto@rﬁmm-mlmﬂwlthltgheﬁlvhvdrlc

<bab e £ PRed araer o Beetvion Shen Byt el Aonolsis

réa(:ﬁ&'? Qﬁﬁle&iefm@c%ée@'br@des@cirh&o%@?sﬁabé@ly whesefied gie-tbéng of
emperat ure of the alcoholysis is preferably

ﬂwmqhﬁaqdﬁé@lcohpk Hidhg cerahseraat eteaoie 68kl ebis rypienteg during the
H&rg'ﬁ{é Qb bffe R %89%1&6%&1 IE’sreQ‘félﬂ£ upofhhe Xﬂnsm £ type
esire roduct e al cohol

. . ysI's,
o€ peosdi dieed 01ﬂ1g3referetbhen@triessl td:halz éot mble ofidxirabe ommngdtmé in the

to. 10 neucle ph||| ddltlon of the pol yhydri _
cBPiBR6T uSel AT AITOHE! PhERtSh IR Calt 46y SPPIOVEh 1§ aeven

pgpfﬁ{erﬁﬁt?(fneﬁdrﬁg ﬁ%%hﬁﬁf@lts’reidﬁ%ncgkﬁhfﬂ% of ?oﬁh%}cﬂc alcohol may

pre-m xed w th the polyhydric al cohol en being
bchaaegenh ihret dlsp}@eecbpmqem zedué¢ | beto arenmpﬁ étn@ltetdhéo any one or

chg Oho%% ﬁ%rgi :ﬂO;{;:ntae%rtﬁl c{l %vl%néc' ¢ lch%Sfj %r ?pcvq%ﬁe glycol,

he” pre- m°xi ng -0

txﬁlﬂét‘}’lbbb%'rbﬁhn@ sbied], ol becread E ylatsseasd IfargsasTid@coholysis
catal yst is presented during the
reaction is considered complete when the oxirane oxygen content of the reactant

reaches 0.5% or below.

Optionally, the disclosed process of the present invention may include purifying steps
to clean the chemical residue in the produced polyols after the alcoholysis reaction. It
is important to be noted that the boron trifluoride in the complex used as catalysts
may react with the hydroxyl groups in the alcohol provided to form acidic compounds
such as boric acid and fluoroboric acid. Therefore, removal of these acidic residues 1s
necessary in improving stability of the produced end products as well as it shelf life.

The purifying steps include washing the produced oleochemical polyols with salt
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15 reaction. The ampbunt of the polyhydric al cohol used
relies upon the anmount and type of epoxidized oil
preferably not | ess than the nole of oxirane oxygen
retained in the epoxidized oil. Polyhydric al cohol in
excess anmount can be enpl oyed to prevent

pol yneri zati on during the al cohol ysis reaction.
Exanpl es of pol yhydric al cohol may be used in the

di scl osed process include, bug are not Iinited to any

ne or 20. conbi atlo of gl ntayt

%t%ln8Hté£&F%%ql Cﬁpla)%)}f)%ﬂét%l“fégl eo@]? el ls mth a base; and
WARIPaRencBRliBéd © eocKé&hllcElobolvélldC\KQIS 8alt Qv@bﬂlﬁ@tﬂeth@r}ﬂ-l of the
fructose. The alcohol¥5|s reaction i s consi dered

r@@rrph@tdeolmﬂnmq@é p@b&ﬁo arﬁéCf@B@/@éﬁO dohtceismogt thehease residue. The
rraz?sao%% a?tus ng séall‘t:h a?er ‘hg %ast%eelrg \él%mg%s %}%50999 d@f:’rl Bx? ngewise
osed process o present T nventton® nmay Prctude

1hel Ednfc)éhﬁ@uﬁqt &nBe sdlﬂlsqirﬁaﬁbtdw/o ek e 09Canld thce&brdeﬁratmmtdf €he base

produced polvols after the al coholysis reaction.

is Prefmsdht Akt 1a 80%e Hrok dePreteatelivaEXBEPls of reht RBgs %&sﬁ pgse are

%ljﬂgal‘c %T%cﬁ %x Efjesagc‘w%?tlﬂl st é Ry Jegé‘?now. tlhurlthgle emgodlment
roxyl groups 1 nthe al coho provi to formaci di

inmﬂpewdrglmo ssarclhkeagachomi drymgitd remal ef the omoding ovagi cdntent in the

Therefore, renoval of these acidic residues is 30

1%%%%§sary in inmproving stability of the produced end

products as well as it shelf life. The purifying

steps include washing the produced ol eochem ca

Broldes] anovtier hmbadlimeno of tetpeesenniaventii rz@wgldaléﬁ dipeocess to purify

eségg I)?Eelgggll of gﬁc?eﬁ] Soﬁleoheocp be"tiweeﬁr)ll ggr %c1d V\Ant uflsaturated oil

rat i zed

deedprRES the sttdpsﬁﬂhilas‘hﬂioethe pbkibizeheilpittotalt hfeter neutrahzmo acids
neutral i zed ol eochem cal polyols reaching 6.5 to

ip ghe waTsE cporddizgd o1l vad gbese: %*H’ere“}oéé{%H% ek B%ﬁer?g ‘§%ﬂhtn° the
E%zeﬁr%gm ekaa(ﬁﬁw%esaﬁe\ﬂﬁela@i}tfl FEGA mhg SeekdIPLl ngmdlzed

ew se concentration the'salt s preferabl
dW@ﬁ@JS@@ﬁandzmheHQQMEpnmﬁaiemnu@taihé basém0M$1ntheanthm

B85 SELL8 8,200 80 RSSO X SXATBLES e

précesheng@tuifionddhheessidiptd 6m. THod! thbepoediRedbileitil be cleaned or
i nvol ves drying step like vacuun1dry|ng to renove the

puaifaf nbefgrenarcspedipatienthei subsemientpataptpss. Hig disclosed purifying

process can be adapted into other similar process as shown in the foregoing
description of another embodiment of the present invention. The per-acid mentioned
can be any one or combination of peroxyformic acid, peroxyacetic acid,
trifluoroperoxyvacetic acid, benzy]oxyperoxyformic acid, 3,5-dinitroperoxybenzoic
acid, and ,-chloroperoxybenzoic acid. On the other hand, the unsaturated oil is any
one or combination of palm oil, soybean oil, coconut oil, groundnut oil, safflower oil,
linseed oil, corn oil, sunflower oil, olive oil, canola oil, cottonseed oil, rapeseed oil,
tung oil, fish oil, lard, tallow and any derivatives thereof. Moreover, the type of salts
used shall not pose interference on the properties of the epoxidized oil or the
subsequent reaction. Preferably the salt type is any one or combination of potassium
chloride, sodium chloride and lithium chloride. Meanwhile the weak base 1s selected

from the group consisting of ammonia, metal carbonates, metal bicarbonates and
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Besi des, anot her enbodi nent of the present invention

may i nclude a process to purify epoxidized oi

produced froma reacti on between per-acid and

unsaturated oil conprises the steps of washing the
epoxi di zed oil with salt water; neutralizing acids in

t he washed epoxidized oil with a base; and renoving

t he weak base by washing the 15 neutralized epoxidized

oil with salt water until tHé pH of the neutralized
aﬁeﬁl)é' gfl %g anQ%: keS?HS ﬁe?ﬁﬁl‘h@'\ IKC’ %rgc% SaﬁHlelelt @%ﬁl?’t@SE@%r&IfVil’g’dstep 1o
epoxi di ze Nown-ih the aft chent
renesiedihe Semaim  echtdr rcohteat epdeioh 584 weferabhal to hloectYoylevel.
af fect the subsequent rocess. which ut|I|2|n the, .
Mg PHs ZRgreaianing igshyl eper é‘ﬁ&}f@\ ¥ SEROBIT 3SIeaP PY BAF drving step
WrthEANREiRE anPiakd Ht%ﬁjdulggfn?'t}?e 191"098@6% b dMGo18. ONERheless, portion of
subsequent reactions. The disclosed purifying 20
t}prcb@bslsethems bearadapt edgdsi® wideethesifri¢rae of tieclegh tagperature

in the for description of another
a@ g%ﬂﬁ%ﬂ?SSt&?ﬁ' EPRgén i nvention. The per-acid
nmenti oned can be any one or conbination of
geroxyforntc aci d; peroxyacetic acid;
¢ ifollQine pempiea e tiendad el fupberziiueaip dho xyfeatian.c without any

1n‘:'t1 %r tﬁe 1nvgntn%t {o%q{rg%éltptgrtﬁ%f)cechfﬁcéxﬁ] d?rﬂ ts 865C{1|t]>ed therein.

Ioro er oxybenzoi ¢ aci
unsaturated 0|I is any 25 one or conblnatlon of palm
oi |, soybean oil, coconut oil, groundnut oil, °
ELaYPBdr oil, 1linseed oil, corn oil, sunflower oil,
REFhE A d (RBT T(gm%l'ﬁﬁgée\gsoéﬂcxdt
ﬁns 8|féla£hefdlczgl e@ %e (gg t)gﬂﬁﬁw and it @der(ﬁva%weas =e e

1@Iheraendn v etdbaflemd SD}a bdae ofly(PB (Hf(36@Ed) tveas cualgdd shalie sapte vessel.

. f th t £ th i di z
BT Pt Bree" MR cRTBnk PRRLET o) PPST & i 91 RE a1 T 0t

rets REVEIS. AN Yanbiher GkseDNhE naduiesd ehoPat &S 8l &0 peroxide (50%,
| ori de, sodium chloride and lithium chloride.

7%aﬂemmi domne 2R ad @7 F2)dEr Betpaxider onTear yrauprxed and
L%QQ%biona?n %Fa ”aC ﬁ?&t@ho&a{hg%ﬁ{tﬁﬁ V\Wﬁfea%he 01l|_b1end was

I-'car S an ani oni"Cc 1 on- exchange resin.
stiptadi thei mgtmoﬁésdrdoen tpheixi deoarlr fosra s avid mak rsgmslt @pd¢dinto the

re the re ning water content to bel ow 5 0
7 BFR QP Vit D BROLSE PEver CORBEH R 40°C - 60°C fo
akgo%ﬁa't@hﬁtg)u%' ehb¥hogli iRk MRYLE e BUMRALANEE B B3BnPY¥xygen
the drying step "wthout |eaving any trace residues in
caritent tiﬂﬁlﬂjceﬁtlt@ow/ddl gd MNechedt ¢t@|ue§sf)7‘ypowh10bms afbost BR% of the
th]g%rf%f EI% C(g& via[%e zhtﬁvgﬁﬁ oc%paotrzrggg d[s were separa n(&i (ta’rom Hle spent acids
and washed with 4% NaCl solution (twice), foll oued by 1% sodium carbonate until
the pH of the aqueous reached 8 to 9. Following that, the epoxidized oil were washed
again with 4% NaCl solution in order to remove the residual sodium carbonate
solution, until the aqueous layer was neutralized. After that, the neutralized
epoxidized oil mixture was dried under vacuum. The yield of the epoxidized oils

blend is about 89%. The moisture content in the oil after drying was 0.05% and the

oxirane oxygen content was 2.02%.
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al ong the process of the al coholysis. The foll ow ng
exanple is intended to further illustrate the

i nvention, without any intent for the invention to be
limted to the specific enbodi ments descri bed therein.

10 EXAMPLE 1 Refined. bl eached and deodorized (RBD)
pal m kernel olein (2700g) was charged into 10L

reacti on vessel and soya bean oil (SBO (300g) was

charged into the sane vesseli2 The ratio between RBD

al mkernel olein and SBOin the oil mxture is 9 to 1
ﬁ%APQQSé%tively. I n anot her vessel, the required ,
AU 26 nbY9L098R PEERYE 885 68RY42743 3lirShGkampR f OifH kirane
acid (94% 197.899? for the epoxidation reaction was
axivzed camdnt &@pt02¢oehd atoistergperragrired GPS%5¢2t hagethaie a 10L

the reaction, ile.the. oiloblend was tirred: , o
¢ﬁ%?hﬁ%§b@“ﬂ§§P gﬁdgg}g&PQéPAﬁE F@PH?%%ggpagggg&QEHECBQd
k@ Yoragded rindtdpehiie re@idos (@lceRsly{icl @ps wbee)193¢heased on the
epoxi dation was conducted at tenperature 40C - 60C for
@lraphontyeen tenBnh@irde amexidipskpdat § bh amaet i dncthwlgne glycol

conpl et ed ; ' \ - 2 0 el
R LR A0 25 PR BB BT R e o
ofm themlhe o aei theleOpSarad ufthe BiperidizeHeils poixiute zedhed 60°C,
oil were separated fron1tQ§ sggnt acj.ds . and mashgd .

_ Wil 8yd bergp AN Id5y Vavs B P ortions
i&g;lrtpg RALE Rtk | DuditemR e Rfioh Nge @giﬂ%}f@@ﬁ@&ﬁgntgiseli&a%s from

=

ow ng that, the epoxidized oil were washed _
thgdninalwalie 408 RA% tosakblout DOMY4, indeadime the ringrapgeingreith ethylene

resi dual sodi um carbonate.. spl Ut ion,, unti he ugou
Poptr Rnatorbit vt woaos artes % Rab phShdorbafy 3IPA Baium
@PORhE B8Rl dntilkhet 1 & WRSadifeb@Asohaetet aBoac BHINg ol feThen it was
yield of the epoxidized oils blend is about 89% The

weshed aeen v6Ht SRt NIE THEIGE 10 TaIeEF B FRIRYR VRS Batss it The
. 8 0 .

SR R0 ARRE AT ST OB O 435 B oo

dfABS0-93°6nekkanpl e 1, Wi th oxirane

Properties of the polyol can be summarized as following:
a) OHV: 70-90mg KOH per gram sample,

b) AV: 0.3-1.0mg KOH per gram sample,

) IV:5-15¢g L, ber’ 100g sample,

d) moisture content: less than 0.05%,

e) OOC: 0.01%

f) viscosity: 600 to 800cP at 25°C

EXAMPLE 3

The procedure in example 1 was repeated using the blend 80: 20 in which 2400g of
RBD palm kernel olein was blended with 600g of SBO in a 10 liters vessel. For the
epoxidation reaction, the required amount of hydrogen peroxide (50%) was 940g and

formic acid (94%) was 254.4g. The product was worked-up in the usual manner
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oxygen content of 2.02% and noi sture content of 0.05%
was charged into al O reactor flask and then heated

up to 60C. The required amount of ethylene glycol 5
needed for epoxy ring-opening reaction (al coholysis)

was about 193g, based on the oxirane oxygen content

of the epoxidized oils. The amount of ethylene glyco

wei ghed was mxed with 12.15 m of boron trifluoride
(BF;) (48@6in diethyl ether)l3to forma conpl ex. \Wen
d%%@b&?[{ﬁ %rp%? LR H&ga\%& blll%b Itk U8 HERCHA The

prepare conp ene yco

| nﬁmmmmcbﬂmﬁiMhﬁ@dﬁngﬂSO@hangéhDCrQﬁ&ﬁt|ons 10 |nto t he

same reactor. During the reaction, the oxirane oxygen
content decreases from the initial value of 2.02%to

E&ooub1 P.401% indicating the ring opening with
§Q% Fene gl ycol. The product was washed with 4% NaCl

A@ohwt_iS(o@ng fadl teweldieyerioxidnai wats ﬁamb@naméesol wed onbjected 10

until .the pH of .the aqueous solution

<Haoivyit “oaslon Rueh el BERERES) SR SobReResk (Pillen & Gescribes
il EFBMBlel hemg%@maéd EALRANGE ethgRhEtdIgdbl ahBebckbn trifluoride are
neutralized polyol product was dried under vaccum at

28083¢ gngi Va4sme rdensciedly pdlhy opredugt wapovierkebupsioy the| ganner

P |
At | (4 eex%m%ae)$ E‘H}QQ%O‘ ?)18%5&;2%4@{’1 r gﬁnﬁggé‘& 9094

AV: 0. 3-1.0ny Mjipergramsamﬂe ry c)l\/ 5159
|2 per 100g sanp d) noisture ?ontent: | ess than

mpea%so éaer@dj@l cen bq%mljnavz%%sfp 9™WIngH0 to 800cP at
The,pragedure in exanple 1 was
repeate& using gHﬁm %%ind 8 “20 in which 2400g of RBD
bpaMmOiBel.Omlg I@@Hlper\umn kﬂmpid,ed with 600g of SBOin a 10
er sse For epoxi dation reaction, the

c}%qU|f@degﬁbh%%'%ﬁm%®drogen peroxi de (50% was 940g
dpRdisture content: 0.04%,

&) 00C: 0.01%,

f) viscosity: 3200-3800¢P at 25°C.

EXAMPLE 5

The procedure in example 1 was repeated using a blend of RBD palm olein and RBD
palm kernel olein (9: 1) where 2700g of RBD palm olein was blended with 300g of
RBD palm kernel olein in a 10 liters vessel. For the epoxidation reaction, the required
amount of hydrogen peroxide (50%) was 288¢ and formic acid (94%) was 1064 .4¢.
The product was worked-up in the usual manner described in example 1. The yield of
the epoxidized oil obtained about 88%. The moisture content after drying is 0.062%

and OOC is 3.017%.

EXAMPLE 6
3000g of the dried epoxidized oils from example 5 was subjected to alcoholysis
reaction with ethylene glycol and boron trifluoride complex as described in example 2.

The required amount of ethvlene glvcol and boron trifluoride are 348.75g and 7.96ml
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30 formc acid (94% was 254.4g. The product was

wor ked-up in the usual manner 13 described in exanple
1. The yield of the epoxidized oil obtai ned was about
88% The noisture content after drying: 0.04% and
O0C. 2.6% EXAWMPLE 4 5 About 2810g of the dried
epoxi di zed oils fromexanple 3 was subjected to

al cohol ysis reaction with ethylene glycol and boron
trifluoride conplex as descrided in Exanple 2. The

required amunt. of et hyl.ene glyeal T S
FF TS BE Hpeeoul S5Te B nRte 2860 Reg dn el 2
N OB GlclBsdoMEK BEbdup: dbdut deopENner described in

exanple 2 to give the yield of the desired product

about 90-95% 10 Properties of the polyol can be

' f0 i.Ng. 110895,100my KOH per
Ig?%%?%%ﬁgﬁ%?&b%h%bg%%ggw¥¥%%%gi%ﬂopg%’gran1sanple, c)
al) OH G- 1IB)- 20 KOH AdQRarmanappk, 15 d) noisture content:
0.04% _ e .. 0.01% f) viscosity: 3200-3800cP at
DEey: 8-@@(@%@%%@5#856dure in exanple 1 was
c2?93§H9919&%@905s§ﬁﬁ9d of RBD palmolein and RBD palm

ernel "olein (97 1) where 2700g of RBD pal m ol ei n was

d nenstert aontent: 30BIGo.of RBD pal m kernel olein in a 10

I ters sel. For the epoxidation reaction, the
sty

anmount of hydrogen peroxi de (50%9 was 288g

andcdof M enoasdodc 9499°cnas 1064. 4g.  The product was
wor ked-up in the usual manner descri'bed in exanple 1.

The yield of 25 the epoxidi zed oil obtained about 88%

?ﬁﬁ?ﬁ ure content after drying is 0.062% and OOCC
EIBEE . g EXAMPLE 6

The procedure in example 1 was repeated using a blend of RBD palm olein and SBO
(95: 5) where 2850g of RBD palm olein was blended with 150g of SBO in a 10 liters
vessel. For the epoxidation reaction, the required amount of hydrogen peroxide (50%)
was 324.5g and formic acid (94%) was 1199.2g. The product was worked-uﬁ in the
usual manner described in example 1. The vield of epoxidized oil obtained was about

88%. The moisture content after drying is 0.048% and OOC is 3.38%.

EXAMPLE 8

About 2820g of the dried epoxidized oils from example 7 was subjected to
alcoholysis reaction with ethylene glycol and boron trifluoride complex as deécribed
in example 2. The required amount of ethylene glycol and boron trifluoride are 333.0g
and 12.5ml respectively. The product was worked-up in the manner described in

example 2 to give the vield of the desired product about 90-95%.

Properties of the polyol can be summarized as following:
a) OHV: 110-130mg KOH per gram sample,

b) AV: 0.3-1.0mg KOH per gram sample,

¢)IV:35-15g I, per 100g sample,

d) moisture content: 0.04%,
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3000g of the dried epoxidized oils fromexanple 5 was
subjected to al coholysis 30 reaction with ethyl ene
gl ycol and boron trifluoride conplex as described in
exanpl e 2. The required amount of ethylene glycol and
boron trifluoride are 348.75g and 7.96mL 14
respectively. The product was worked-up in the manner
described in exanple 2 to give the yield of desired
product about 90-95% Properitsiies of the polyol can be
ed as following: 5 a) OHV: 100-120nmg KOH per
egégg?séﬁﬁge b) AV: 0.3-1.0ng. KOH per gram sanple, c¢)
fﬂ&&uﬁnﬂSHMQkaeéP1@nﬂCsanple d) noisture content:
0.04% e) OOC. 0.08% 10 f) viscosity: 3000-3600cP at
25C. EXAWPLE 7 The procedure in exanple 1 was

TEEBRRLAC LR A RG0SR RO 0SB S o

thef foSROingndacdridn. tAdrtmugh Thivessetion Forbaehdespibrd datts preferred

reactlon t he ui red amount , of en pero
C(rgb%t \ﬁa‘%ev@?@é@&éﬁaarf%r s uadsr 30?%3‘% g'{fféggsffb 1s%§sure of the_
G grg%s Yeen %Hg%{#r\% Wiy Bh&arﬂiﬁé@ﬁd H0R&herous changes in

scrl In exanple 1. The yield of epoxidized oi
th@bdaalhaedf varsstabout an@8he cﬁrmbmamrstaud errengrresnts af pars may be

48%.a 20 EXAMPLE 8 About
“‘é%%%cg ‘Flﬂ?%%aﬁ?%r&a" gﬁ% P98§ < E%I‘e ¥ i exanpl e 7 was
subjected to alcoholysis reaction with ethylene
gl ycdsl and boron trifluoride conplex as described in
exanple 2. The required anount of ethylene glycol and
boron trifluoride are 353. 0y and 12.5m respectively.
The product was worked-up in the manner described in
25 exanple 2 to give the yield of the desired product
about 90-95% Properties of the polyol can be
summari zed as foll ow ng:
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a) OHV: 110-130ng KOH per gram sanple, b) AV

0.3-1.0ng KOH per gramsanple, 30 c) IV: 5-15g |2 per

1008 sanple, d) noisture content: 0.04% 15 e) OCC

0.02% f) viscosity: 7000-7S00CP at 25 C. The present

di scl osure includes as contained in the appended

clains, as well as that of 5 the foregoing

description. although this invention has been

described in its preferred 1bormw th a degree of

Cﬁgg&kgularity, it is understood that the present
‘scliosure of the preferred formhas been nade only

byl Waypretese xapphify @dsidifeat oi NPt eddsreh angesionetdd per-acid

details of construction and the conbi nati on and

ar r apaeResstsated op sppripg theestensedort ed to wi t hout

d f 0 - the j.nvention. 16 CLAI M

1%8%&6%}%]%%(8}% ] 8£lgﬁzre??)§&§6}g%l‘é‘?§‘8% oi | produced froma

r gaghearnlibeioweriic perditie) of thandshedseiaxiditeibibwvith a base; and

conprising the steps of: (a).washing the epoxidize )
oi (E})\Tiﬁmwl%}h& Rrag ysidus b(yb\)va_%?glﬁ 5|qeggrﬂ§zeg§pa¥1glze o?l with the

Cond%&l{ @Qtepfmtﬁlﬂﬁ-l wasghed eR0xl dhs£d; Rk ik ki 8 7b53§¢écquire the
and (c) renoving the base residue by washing the

neut pafifigkepospozdaddiized oil with the salt water unti
pH of the neutralized epoxidized oil is 6.5to 7.51to0
acquire the purified epoxidized oil. 10 2. A process

aczcomdhmegsoac@b@iiﬂg o cMDBT Bi WhérbR PRI peRGcHl isSscS@h@rFReh the
fromthe group consisting of peroxyformc acid;, -~ .
per ogipapet | naichieg  ©f i f INsOYOpErDRyacstd c derekyacetic  acid,

benZYr%mgp%%ﬁ\ézeq{cm ¢ a%?/dgghz%eéivlg%@%;oi(g%g&?g(ybe%g i C 3,5-

aci d,”"and ['or oper oX ol c-ac A process
accodifgpetxybbradold deid, whe hethlotdperakybaisf@dced oil is
any one or -
3. A process according to claim 1, wherein the unsaturated oil is any one or
combination of palm oil, soybean oil, coconut oil, groundnut oil, safflower oil,

linseed oil, comn oil, sunflower oil, olive oil, canola oil, cottonseed oil,

rapeseed oil, tung oil, fish oil, lard, tallow and any derivatives thereof.

4. A process according to claim 1, wherein type of salts in the salt water 1s any
one or combination of potassium chloride, sodium chloride and lithium

chloride.

5. A process according to claim 1, wherein the base is selected from the group
consisting of ammonia, metal carbonates, metal bicarbonates and anionic ion-

exchange resin.

6. A process for producing oleochemical polyols comprising the steps of:
(a) epoxidizing unsaturated oil using an organic acid together with oxygenated

water or a per-acid to obtain epoxidized oil;
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conmbi nation of palmoil, soybean oil, coconut oil

groundnut oil, safflower oil, linseed oil, corn oil
sunflower oil, olive oil, canola oil, cottonseed oil
rapeseed oil, tuna oil, fish oil, lard, tallow and any

derivatives thereof. 20 4. A process according to
claiml1l, wherein type of salts in the salt water is

any one or conbination of potassiumchloride, sodium
chloride and lithium chlorilde. 5. A pr.ocess according
to,claim1, wherej.n .th SE | I oan

or a8 U St A O "Aiar S e S e st anoreanic acid
met akodeiheanixinid esvganste@miaanioe theqrr-aedchange resin. 6.

A process for producing ol eochem cal

_ pol yol s .
cdepPPETAlgInErReidis epnslieim ofths WaRRsi e@Pﬂ%ﬁﬁ'\é QHSHIG BEsed

%Jtd?s kﬁkl{lﬁ% e gL acid it REelinedimMtens Mxyaep %&713}1 Flk—)l)39f the

ror per-acid to obtain epoxidized oil; 1
was hinagrdibed epoxdidédzatisci.$ toaf .t ho sahdvedabebast gesipve

t he unused organi ¢ acid together wth.the, gxygenat .
wleLreRing e papedcarerieed Seunred bl Mty KR ARERSs in e
conditds@ReOf ot Ngor¥@s heduGRRXadingE RS | compidk aidasduce the
(d) washing the neutralized epoxidized oil with the

sal t olgatlemicaitpolygh of the 5 neutralized epoxidi zed

oil is 6.5to 7.5 to renoved the base residue; (e)
reacting the washed neutralized epoxidized oil with

Pol.y Ry dfdcessab&ohhs b tldifes RFBsebeepRin@ai®BRep of drying the
trifluoride-diethyl "ether conplex to produce the o
ol eodMaehfidc BsUtisERSbIegOXigTed 0lA 1)) 25BI¥S MNSHFUCARjeRgbelow 1%
cl ai er., S iStep of drying the
mashg%@ﬁ%%%%a°f§g§H@ég%#-|§é d?l to achi eve noi sture
content below 1% before reacting with pol yhydric

al cohols. 8. A process. accor di to clai.nms and 7.

F bt Rerossnarcsbig  maine: g brornes SR Tha e g e

Pr@fuestin @R b&H6 dlcopRdnyiekispot d1 wedl skl wateey ;. (b)

neutralizing acidic condition of the wash ol eocheni ca

pdlby otwrahizing aridhgagendition of the wash oleochemical polyols with a base;
and

(¢) washing the neutralized oleochemical polyols with the salt water until pH of

the neutralized oleochemical polyols reaching 6.5 to 7.5 to remove the base
residue. '

(d) drying the washed neutralized oleochemicals polyols to achieve moisture

content below 1%

9. A process according to claims 6 to 8, wherein the epoxidizing step is

performed at a temperature of 35°C 1o 65°C.

10. A process according to claims 6 to 8, wherein the step reacting the washed
neutralized epoxidized oil with polyhydric alcohol in the presence of boron
trifluoride-diethylether complex is performed at a temperature of 60°C to

100°C.
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and (c) washing the neutralized ol eochem cal polyols
wth the salt water until pH of the neutralized

ol eochem cal polyols reaching 6.5 to 7.5 to renove the
base 20 residue. (d) drying the washed neutralized

ol eochem cal s polyols to achieve noisture content

bel ow 1% 9. A process according to clains 6 to 8,
wherein the epoxidizing step is 25 perfornmed at a
tenperature of 35C to 65C. 16. A process according to
clial mBprBcds® adsorteh€tRihI6 16 BERhéreRChE NfsatSeddgRedhy one or
neutralized epoxidized oil w th polyhydric alcohol in
t he peraB@aiden of pderh soyhepn pilopdcgauidhiberypndntienl, safflower oil,
conmpl.ex. isS.:peLf or ped Lenperature of C.to .30 :
100C!lg%§8 (ilg £%Bp$%cé§@0ac%o&gi @% gﬁtlcgrll qurg }’t%Ot%.nseed oil,
wher eipasdeli @ilutimatoil; atleel] dhdd, tadloamndane derivanmbitradofon

of palmoil, soybean oil. coconut oil. groundnut oil;
safflower oil, linseed oil, corn oil, sunflower oil,
ol4iv ' a0l Ly, 0 0l o - '
CURAS s SRR gt ORISRt rohPasEsf lles o

t her gefgrodp diisisAnppdfresisc add,creetiingeid, arifhaion®:ti6 at, Benzvloxy
wherein.the .organic acid is selected frgqm the group '
consfoé’fnil%ga‘ag’ fﬁr??ﬂ%@trgb?r&fncac%ct‘ ¢ MyEhigrobenzoic attd” dnd any
tri fbiaraacst d&ivastfredpenzvl oxy formc acid,

3, 4-dinitrobenzoic acid mchl orobenzoic acid and any

conbi nation derives thereof. 10 13. A process

aceonding to clain to rei.n the per-acid i _
Sarenoute iect bl fall S LNHGH] S pBRLTRRred from e
aci dgropgr oxyasietine aekd. petdxyidrE opeciXyageidxgadticd, acid,
benztyj oxyperoxyformc acid, 3,5- dinitroperoxybenzoic _ _
aci dIfRREPPErRYBHIUST op sy be RowAYEOXYBRIgXYTomic ©  acid, 3,5

dinitroperoxybenzoic acid, and , m-chloroperoxybenzoic acid.

14. A process according to claims 6 to 8, wherein the salt water has a salt

concentration of 4% to 30%.

15. A process according to claims 6 and 14, wherein type of salts in the salt water
1s any one or combination of potassium chloride, sodium chloride and lithium

chloride.

16. A process according to claims 6 to 8, wherein the base is selected from the
group consisting of ammonia, metal carbonates, metal bicarbonates and

anionic ion-exchange resin.

17. A process according to claims 6 and 16, wherein the base is prepared in a

solution with a concentration ranges from 1% to 20% by weight.
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15 14. A process according to clains 6 to 8, wherein

the salt water has a salt concentration of 4%to 30%

15. A process according to clains 6 and 14, wherein

type of salts in the salt water 20 is any one or

conbi nati on of potassium chloride, sodiumchloride and
[ithium chloride. 16. A process according to clains 6

to 8, wherein the base is selected fromthe group

consi sting of ammoni a. netall%arbonates. metal

bi car '

0 S8 RRRLESEN R A OURCAAAUERNIE JEMA ooy e o
i s preepédimedon mfaolxserbhtpamtaewhhlm actotmenglvadli gropyaniges]veol,
froml1%to ht. 19 18. rocess accordi ng

Lo 6 TSy Ciw fonsir golpesmtﬁbavfiresea cBHEPS aBF ISR one

or conbi nation of glycerol, pentaeythritol, ethylene

gl ycol, propyl ene glycol. trinethylolpropane,

sotﬂbiAt glrocegy lab¢afliingsoc powes. Bheleurc ose bard frtfhmr'rdselietsylether

19, RS S RERRUIR L Pl ey LD BN

concentration of 0.1 to 10% by wei ght of total
react ant.



