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DESCRI PTI ON TI TLE PRE%ATI ON OF DI HYDROXY COVPOUND FROM UNSATU

MATERI ALS. TECHNI CAL FI ELD The present invention relates to a procesSs for

the preparation of dihydroxy compolF$CGRIPERONal mfatty acid or_unsaturated
hydr ocarbon,as the starting materials. BACKGROUND ART Hydroxy fatty acids

have great interest to the industry because of their differentTHidheet HorBeen Replaced

conpared wiffpgf di nary fatty acids. Hydroxy fatty acids and them“ml“ ,“l‘l ||I
n

derivatives have many applications, e.g., as additives in |ubri

cosnmetics, and surfactants.. Their es as a corrosion.inhibitor

| ubri cants {‘GBRRHEA ‘Wo’ﬂé"mﬂ‘g roR yns HH“%%”?JQ?FW‘%?W es for the textile
i ndustry (Gernman Patent DE 3638918 Al) have been investigated. Currently,
the main source of hydroxy acids supplied by nature is castor oil.

Ri ci nol ei ¢ @ECHNICAUBIAELDXY- 9- oct adecenoic acid) is present in castor oil

at ca. 90% Because castor oil is not available in Malaysia, other neans to
produce thewco und nee t udi P I: . y aci ds
by functi on'le; efg%?‘f"ghnvgﬁlog Héﬁﬁ'f?%fll‘ Pgﬁ‘?f?% ﬁ%)rfmﬁEgeg%lrl(g?8@811!12%%93%?%@ erived
from common,gidgd ;SHH]‘EQ%‘déﬁisor(tfn@itﬁra@é%ﬂiréc%)b&fafs@Ife siriad hatemaksi ve. A eic acid
(9- octadecenoic acid) is an inportant raw material for preparing this type
of conpound. It can be obtained by splitting oils/fats containing the acid,
for exanple, tallow (50%oleic acid), tall oil (45%oleic acid) and palm
oi | (40% ol gheramoyNnDARynber of di- or poly-hydroxy fatty acid conpounds
have been synthesized from nono or polyunsaturated fatty acids using

oxi dants/ catal ysts such as sel enium oxide/ tert-butyl hydroperoxide,

hydr ogen peroxide / tungstic acid, rutheniumtetroxi de an sm Ul
tetroxide. HHEOBKiHEN AT hikee BEeati N SteST &7 é‘¢F fngpstgy Resayse &?éﬁe'é ‘B or

behavior compared with ordinary faity acids. Hydroxy fatty acids and their derivatives

have many applications, e.g., as additives in lubricants, in cosmetics, and surfactants.
Their uses as a corrosion inhibitor in lubricants (German Patent DE 3203491 Al) and
as auxiliaries for the textile industry (German Patent DE 3638918 Al) have been
. investigated. Currently, the main source of hydroxy acids supplied by nature is castor
oil. Ricinoleic acid (]2-hydrbxy—‘)-octadecenoic acid) is present in castor oil at ca.

90%.

Because castor oil is not available in Malaysia, other means to produce the compound
need to be studied. Preparation of hydroxy fatty acids by functionalization of the alkyl
chain of unsaturated fatty acids derived from common triglicerides (fats and oils) offer
an alternative. Oleic acid (9-octadecenoic acid) is an important raw material for

preparing this type of compound. It can be obtained by splitting oils/fats containing the

acid, for example, tallow (50% oleic acid), tall oil (45% oleic acid) and palm oil (40%

oleic acid).

A number of di- or poly-hydroxy fatty acid compounds have been synthesized from
mono or polyunsaturated fatty acids using oxidants/catalysts such as selenium
oxide/fert-butyl hydroperoxide, hydrogen peroxide/tungstic acid, ruthenium tetroxide

and osmium tetroxide. The oxidants convert unsaturated fatty acid to an epoxide or
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2 eﬁoxides and this (tMese) is (are) then hydrolyzed to the di- or
pol y- hydroxy conpounds. The epoxide ring can be catal yticailly-opened by

addi ng acetifox{des at @i (Best3s 2@F) Menf Igzedcitsl thb/Stipatrepolyhyd®dky589 &
Eur opean patdebét EP 002595.40%?{l 2(\%h| ch Ie?to saponification of the esters

to results ¢om;tduedszlé‘sbe epakidsi rmgntah bauccouabmcaﬂhseomﬂcbwﬁéwg apetisf(US patent
turated f d d

el |- known 2656288 or aupi Mﬁﬁ%@&@@“ﬁ% Sr PPNl SLER 0S4 DI ot ages

i ncl udi ng OVF? ﬁ”féad?ot m‘ﬂ{:ation ﬁhﬁ estte ?sgﬁ"\/ e Aidisd S victhRediolsediheus

renoval of qucéd o S an used i s expensive and toxic. A

US patent, l?yﬂpdﬂ adibh @DmNﬁoun@atﬁfaled%ﬁy raaﬁ(blytcﬁcﬁﬁahhalchdismﬁdnmx;etmndie is a
pol yhydroxy fatty aci d conpounds can be obt.ai ned from pol yrrerl zed fatty

acids. by awell-guoven rehete. Hewcvqrdhnsavstantsceﬁge‘rm m\@r"étd!sa%\@w sesgcipding) ¢ (500
[err]F) to about,b 343 [err] C (650 F sure,.up to ab 0Q,psi in
t he presenc‘é@er%‘ﬂdaéﬂoﬂaqfaﬁhﬁtézel f"‘ %ﬂ}jﬂg }H’att‘fdé?’rpscéetnm‘@ % ﬁ’%’cgd

oxi dati on Ogtdﬁam?s a%ldif é 8&?5' ’Ef,l% Veolll'lglt&\lénd undecyl eni c aCI d with

rut heni um and osm um I‘OXI de i so reported by other researchers. Wth
osm um tetroxide, hydr oxyI ation of the doubl e bond of potassiumolcate
gives a yield of erylhro-9,10- di hydroxy stearic acid. The osm umtetroxide
oxi dati on o Usoptitent) applicatigh dlead 85 1,883iraperted thandi hwéqumtan%ﬁolmhydi@\n atty

Varyi g vi s COPGRRIE AABAT PABRFhG FANCBHbI UNoAT S of byl SErBt o,
and t hus C%&&%h%ih%ﬁgpe%{u%‘? a96utn%b@cct%@"r% t8Tabbil me'cb(eadsr)bgﬁeagﬁe car bon
atons. Hydrocarbons Vi n one doubl e bond between adj acent carbon

atons in thg tmlbswloeoagnen aﬁlﬁr@ﬁnwsef h Batalyris atou @t diydrpderacan banlgstr eadi | 'y
attract additional hydrogen, oxygen, or other atons, and are therefore
hi ghly reactive. Linear alpha olefins are hi ghI y versatile chem cal

and ol oan; resoios o p6e5rf melbrulal S g nBBReal Bl BBRshbAARhE 2N <
production dgfnup'ﬁ)ltw%)m{é &hal oatleg&@ecplb?fétﬂ@r ‘?‘és@@c@&germ BEhiwh adiEbxide,

flexibility to plastic pro | ow potential for environmental inpact
enhances t hgdampadbn of tHei dvrble tindhd paltatiumsoleate gBIAVMARYAQH eFpilird-RMENTI ON 1)
Unsaturated Fatty Acids to D hydroxy Fatty Acjids (DHFA)

dihydroxy stearic acid. The osmium tétroxide oxidation of sodium undecylenate results

in the formation of 10,1 1-dihydroxy undecanoic acid and the cleavage product sebacic

acid in varying yields.

Hydrocarbon lacking a full complements of hydrogen atoms, and thus characterized by
one or more double or triple bonds between carbon atoms. Hydrocarbons having only
one double bond between adjacent carbon atoms in the molecule are called olefin.
Unsaturated hydrocarbons readily attract additional hydrogen, oxygen, or other atoms,
and are therefore highly reactive. Linear alpha olefins are highly versatile chemical
intermediates and base fluids for a number of applications-from detergents and cleaning
products to oil field drilling mud. As co-monomers in the production of polyethylene,
alpha olefins also offer clarity and flexibility to plastic. products. The low potential for

environmental impact enhances the appeal of linear alpha olefins.
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An object of the present invention is to provide a dihydroxy fatty acids
(BHFA) based on pal m based oleic acid and a cheaper process for preparing
t he conmpound,upMie e ororird IQgENIgopPnverted to surfactants, enulsifiers and
| ubricants and al so useful in the formati on of urethanes. According td the
fatty aci.dsIponpdbisatiumarsl Rafty tAvédsab &ibyduotyFantyektids @A )or e t he product of
the invention is not only 9, 10-di hydroxy stearic acid (9,1
0- di hydr oxyoct adecanoi ¢ acid) but also 9,10, 12,1 3-tetrahydroxy stearic

acid (9,10,12, 1.3- rahydr.oxyo anoi. i or, i roducts
and arc r e}%‘rnegsbé%tt ég{hﬁ? ‘ sgrét ? anﬁéﬁgs_et%ﬁqugﬁ%a?ﬁgr)o& fiﬁ}e&ﬁ? @I—geAcPeb\?‘é?oprrent
of ol eochemogalalch AL Si¥ic! didVRd Y hapeP FrHReBA SR dprdpaioU@ Rehpolhd YTRET ds
(especially oleic acid) is easily avail able. and provi des an easy source of
raw mat er i akempaundtdan be converted tnsurfeiotastseemulsifiers andiivbntintmaridsalsppefutabl e t o
of eic acids derived fromother types of oils/fats.. ..4 Pal m based. ol eic
acids or ol HiedoHpatips ofurethanes. Acsmdganter the fatly/acids compasidensqi e aleis actsi des

ohai n 1 ongt R Bisterocr SPE Brd1RR0f M bVl By 1 DXIBEEY o P
aci ds espec{ald-MihkiBRyRtLetdrdi: didprisht! hB®! €MD 323G 1tePatydARy 33temitd dchey are

in various percentages. The fatty acids conpositions (FAC) of an oleic acid
sanpl e can GB1YEL &3-tetrabytirbyyoChde@noonacoyr aphgthprAGBE Myothedy whand eatche

degree of unsaturatjon presenf can he neasured using |odine Value (1V)
[ AQCS Met hoEFPTeSE“itFn‘Q’Y ﬁ‘ﬁg?ﬁ”t’:‘g hl:ﬁ%d?ggt eristics used to identify oleic acid
are Saponification Value [ ACCS Met hod] and Acid Val ue [ ACCS Met hod]. Bel ow

are the chem cal characteristics of pal mbased oleic acid produced in
Mal aysi a. Table 1. Characteristic of Pal mBased Oeic Acid Produced in

Mal aysi a PARAVETERS ' RANGE FATTY ACI DS
COVPOSI TION C 8: 0 0.1-0.S CL0: 0
Trc-1.2 Cl2: 0 0.9-2.4
OH
CH;-(CI_J;)TCIH—-— CH-(CH,),COOH )
o
IOH (l)H
CH;-(CH,);-CH— CH—CHz—CH—CH-(CH,),-COOH ()
l)r-r | l)H

Due to the development of oleochemical industry in Malaysia, palm based unsaturated
fatty acids (especially oleic acid) is easily available and provides an easy source of raw
materials for this invention. However, this invention is applicable to oleic acids derived

from other types of oils/fats.,



Cl4: 0 0.3-1.5 C16: 0

3 1-5.5 Cl6: 1 0.1-0.3 C18: 0
1.2-7.6 C 1§alﬂq based oleic acids or oleic acids derived from other Gits/fats 28 €elddm gupe.
11.8-17.

3
0.1-0.5 O thsgdes oleic acid (C 18:1), they also contain saturated fatty q%(;rsl@fbvqr@gp N%“Q’ALUE

190°204 ShPlength G SIGHRE s e pnd €20, Sasklutdibe Fauty B fylaty
Hydr oxyl at | r{l)lé?é 58} W den&a#c”asf@ﬂsy aaﬁaféﬁ ik B RS RERRIageATihd Was

chosen in t 'S ven he use pe oxyacet |c acid as an oxi dant has an

advant age bfa&?%ﬁlst&wg@k‘iﬁmﬁ@im)aéfean bm@wﬁlsumpkeocrmdmedletemlm&d‘lb}' Gas
oxi dants/catalysts and t he oxi dation E&eocess can_be carried out un er mld

and control CMWﬁRWdW@@&M@h@]eWh! thecdagaee: pleupaLE3AN Pregenpcan

" catal yii cariyrecyenyas ol MR PislRiF el Buesling R ﬁqg‘ccrshng '
sol uti ons Oe‘,segew?éng;y GRRER! 18 5k e flor Yaluel (AOCS MESRaad actid bydiuecar bons

to Diols An'0 e present 1nvention is to providé a di hydroxy
conpound (dqpcﬂ)():s\Mmm‘du]js useful as starting material for other downstream
products, mainly esters. Alpha olefin was used as starting material in this
i nvention. Diols can be obtained fromal pha ol efin via epoxidation of the
olefin with peroxyacetic acid, followed by hydrolysis of the epoxide to
corresponding diol. Al pha olefin is cheap product that is also used in the
per sonal Ca1§9owniqyﬁ{erc)ferhl'aaltch%af:t@i‘“ fNcobf pAIM basdddIsinatie GraduostliatMalagdl Al LED
DESCRI PTI ON OF THE | NVENT he present invention involves a three-step
process. The first step |s the

Table 1: Characteristic of Palm Based Oleic Acid Produced in Malaysia

PARAMETERS RANGE
FATTY ACIDS COMPOSITION
C 80 0.1-0:8
Cl10:0 Trc-1.2
Cl2:0 - 0.9-2.4
Ci4:0 0.3-1.5
C16:0 3.1-5.5
Cle:1. . 0.1-0.3
Ci8:0 . 1.2-7.6
Ci18:1 71.4-78.0
Cl18:2 11.8-17.3
C18:3 _ Trc-0.6
C20:0 - 0.1-0.5
Others To 100
IODINE VALUE (g //100g) 87-95
1 ACID VALUE (mg KOH/g) 180-204
SAPONIFICATION VALUE (mg KOH/g) 182-203

Hydroxylation of unsaturated palm fatty acids with peroxyacetic acid was chosen in
this invention. The use of peroxyacetic acid as an oxidant has an advantage because the
chemicals are inexpensive compared to other oxidants/catalysts and the oxidation
process can be carried out under mild and controlled conditions therefore, reducing the

possibility of overoxidation. In contrast to the previous inventions, the epoxide ring is



. )
preparation of peroxyacetic acid by reacting glacial acetic acid with
hydr ogen peroxide (normally 300%to 50% In the presence, of a suitable

catal yst. Acfaiditn fopgnét?gt?)lhﬂlr&%iﬁé trﬁ%&igize&ics'mb&ﬂamra@i@_%aluﬂeﬁpeﬁi@eyi n the

presence of 1%to 2% catal’yst gave the highest peroxyacetic acid content.
Once t he .f olovatomentedtigae(@k¥acetic acid is conpleted, the catalyst is
neutralized with sodium acetate and the actual weight of peroxyacetic acid
available in the mxture is determned. In the second step of this
inventive prQcess, when oleic acid isused as the starting material, the
per oxyacet i maci n\é\fﬂ}é‘ﬁ"é éﬁycﬁﬂcaﬁ%t? Ha?s reacted with the oleic acid.
Based on t h Ry &eBF #g%rient RGerBh B M%AFELIHE a3y AR RIPBAnPRS1) AMlicRgs Val ue
of oleic acig uéed, ?ﬁ?rreeaul!ﬂrend anouf&} ol? Sf%@}ygra i h{bo regg?)with t he

avai | abl e pesefixyRcedriitg matetial or odlee dbansaceanCeroduekb,| mainlyhestere adpliaoviefirs
carried out within a tenperature range.of 60[err]C to about 95[err] C but
most pr ef er ¥85 ysadraststrstingamgierialfin 7 epventeon. Daglf eart pecobtatmed fromealphi ¢lefinys
peroxyacetic. acid. to oleic acid i.g in the ran f. 0. 51 t
o or S catiohfertnf e BEH olifh, petpiiRede 4G, Biofadiph; Rkl Brote of

per oxyacet i g,iGdedtol &r&@ﬁ@dﬁ%‘?&iol. talhshal S186H isOhes Biddugt ihat Al AQERdtR tRd i1,
typically for about 0.5 to hours, nost preferably from1.5 to 2 hours.
The epoxi depérsortaheare nddstof nsbelfdrm ofbeasutphiohated pradestsondi ng di hydroxy fatty

aci d conmpound. 6 EXAMPLE 1 Preparation of Peroxyacelic Acid d aci al
acetic acid (968.8 g) and 18.8 g sulfuric acid were m xed in a passivated

appar at us, 1,6 } } - 4 2 889.6 g of hydrogen peroxide
was t hen ad@ginggrﬁ%ﬁhwggfgs%g{%@B%N&u Iél Wi th continous stirring.
During the addition the tenperature would increase. It is necessaty to

regul ate the tenperature increased and it should be maintained at
60- 65[ er r ] CThé/¥resent heveatdtzti hivolmesvabve-otep lpecaess. Thhdirstiskapus ehewerspahtiaowefd t o

per Oxyacet | &THBRB AR HESAIE A ELcoTRacaT 4] PErORESENGT Ot oa0Ded wi th
26.8 g sodi i %éﬁlﬁr%ge%tcg of 5 EﬁR@Etah' Rho 8? 2@6] ]i éﬁ%iag)%etﬁzaicw toAfﬁjdgogen peroxide

in the presence of 1% to 2% catalyst gave the highest peroxyacetic acid content. Once

the formation 'ofperoxyacetic acid is completed, the catalyst is ncutralized with sodium

acetate and the actual weight of peroxyacetic acid available in the mixture is

determined.

In the second step of this inventive process, the peroxyacetic acid prepared in step (I)
is reacted to the oleic acid. Based on the percentage of the peroxyacetic acid obtained
and iodine value of oleic acid used, the required amount of oleic acid to react with the
available peroxyacetic acid is calculated. Generally, the reaction is carried out within a
temperature range of 60°C to about 95°C but most preferably in the range of 75°C -
80°C. THe mole ratio of peroxyacetic acid to oleic acid is in the range of 0.5:1.0 to-
about 1.5:1.0, preferably from 0.75:1.0 to about 1.0:1.0. When the addition of
peroxyacetic acid is completed, the reaction mixture is allowed to stir, typically for

about 0.5 to 3 hours, most preferably from 1.5 to 2 hours.
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. 6
Based on the percentage of the peroxyacetic acid obtained, iodine value of
ol eic acid used, and the nole ratio of peroxyacetic acid to oleic acid is
1.0:1.0, thexsgriLrqd amount of oleic acid to react with the avail able
peroxyacetic acid is calculated (Appendix 1). Oeic acid (1280.5 g) was
placed in a round bottom flask, equipped with a mechanical stirrer.
Peroxyaceti/\%_aci d.was. 1 hen a,d.d(la‘%.fropvw se to oleic acid with continous
stirring. WAERRIFHE A biefPdpcedF A5 oxyacetic acid was conpl eted, the mxture

was stirreddiaf 2.00U5&d ?%ké &itggg”ﬁe.g & WiRiridBIcH eRechifdd ihok ?’ags]v.'ageggﬁ(rjr 1C

The reaction mxture was ‘Sepa om unreact ed peroxyacetic aci

pour ed i nt OaEdArRYs; aRste@fandahfintamed abaat@ R ygraierofr igidrapent merodiddroads thehhe
product was then washed several tines with distilled water and dried over

anhydr ous sadtledrmt suhteredt58-60Th pepmiodtecwitlo bertinaesistiraisg. Denagr g pidiven the of
about 220.3; an acid value of ﬁbout 167.5; a saﬁoni fication val ye gf about
208.0. The Eﬁ“&eaﬁ‘i‘fé WCERY 'S PErESSE I rpeeaie e fppperaingyingieased 3594 oy

1237 cm, 1 R i : r . rr :
3.37(-CHO ?“A"g&& ‘5@8?‘85%% a@)@ 1(43/;@_,68_5;1;;5 8{59?](1%5‘ ”gaﬁofokpg%?&cn(ﬁ?mmreé‘ﬁmE 2
Exanpl e 1 walbwedpeatbmd forAld additionad| £theurdstidri @hichfa peikiwymcirdeatagei f t he
reaction mxture was nmaintained at 88[err]-93[err]C for 2 hours. The
product hasperorypdetisxsdid wauldebe pbiaivedit Thaacatdyst ammsaldp nowtraligeoVithiZ. 8166. 9,
a saponification value of about 239.8. The yield is about 50% EXAMPLE 3
Exanpl e 1 m?aPéj“F‘éﬁ%eift“&d. The mole ratio of peroxyacetic acid to oleic acid
was 1.5:1.0. After the addition of peroxyacetic acid was conpl eted, the
reaction mxture was allowed to stir for 2 hours at 75[err]-80[err]C. The
product hasPraphsdiooxyDiketoe falpuliicidd 18. 4, an aci d val ue of about 166.9, a
saponification value of about 222.5. The yield is about 44% EXAMPLE 4
Exanpl e 1 wased @pdhe aercentgus of, the peroxysrstie acid iphtaingdy wding vafuen{®deia agjflaci al

acetic act d.Ld IFHRURARSES 0 fRdhiadelf BeRoER a & PHIGRHE SRHRLYS!
amount of oleic acid to react with the available peroxyacetic acid is calculated

(Appendix 1).

Oleic acid (1280.5 g) was placed in a round bottom flask, equipped with a mechanical
stirrer. Peroxyacetic acid was then added dropwise to oleic acid with continous
stirring. When the addition of peroxyacetic acid was completed, the mixture was
stirred for 2 hours and the temperature maintained at 75°-80°C. The reaction mixture
was separated from unreacted peroxyacetic acid and poured into an excess of water
and heated under reflux for 1 hour. The product was then washed several times with

distilled water and dried over anhydrous sodium sulphate.

The product obtained has a hydroxyl value of about 220.3; an acid value of about
167.5; a saponification value of about 208.0. The yield is abouit 85% of the acid feed.
FTIR: 3336 cm™-3242 cm™, 1237 em™, 1140 cm’

'"H-NMR (90 MHz, CD;OD): § 4.85(0H), 3.37(-CH-0-), 2.28(CH, at C2), 1.60-
1.29(CH,) and 0.90(CHs;).
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per oxyacetic acid content. Al pha olefin was used as the starting materi al
i'nstead of oleic acid. The said al pha olefin was nelted. Peroxyacetic acid
was t hen added dropwi se to al pha olefin with continuous stirring. The
preferred nole ratio of the peroxyacetic acid to alpha olefinis 1.0:1.0.
When t he .adBXAMPLBR peroxyacetic acid was conpleted, the mixture was
stirred for 2 hours and the tenperature naintained at 80-90[err]C. The
reaction m xture was separated from unreacted peroxyacetic acid and poured

into an exCeginl 136k bl ] AerXtinfIGRIAGiHIRST p Blyateticl Rd bt redbironpr oduct
was t hen washed several 'tines wth water and dried i'n a dessicator. The

product obt mixned wesnanthined aix88°-938C fier Dhowdolie drdBuct4Bs argtitoxpigvahee oft 79-
80[err]C. The yield is about 70-80% based on iodine value. FTIR 3449 cm',
1061 cm ', 328t ¢3R-5, anpodvreiyesof ahaut 166 4 sapenificatjaar yauepihopt 239 The 1. 26
(CH2) and 0..88. o, 9 CLAIMS 1. A process for preparing di hydroxy fatty
acid conpouﬂ%gf{%ﬁ\%ﬁ%{"c acid, said process conprises the steps of: a)
preparation of peroxyacetic acid by reacting glacial acetic acid with

hydr ogen peroxide (normally 30%to 50% in the presence of a suitable

catal yst; b) epoxidation of oleic acid with the peroxyacetic acid obtained
fromstep (a))( at sufficient tenperature, with the nole ratio of
peroxyacetiFe AMHES oleic acid in the range of 0.5:1.0 to about 1.5:1.0 to
form an epoxide; and c) hydrolysis of the epoxide obtained fromstep (b) to
a correspondi ng di hydroxy fatty acid conpound. 2. A process as clained in

claiml, wghLgigh | b&s Fpkited. AfheFhAE o AGREdxGadetlc RYEROBRR acid was 1.5:1.0.
After the addition of peroxyacetic acid was completed, the reaction mixture was
allowed to stir for 2 hours at 75°-80°C. The pfoﬂuct has a hydroxyl value about 118.4,
an acid value of about 166.9, a saponification value of about 222.5. The yield is about

44%.
EXAMPLE 4

Example 1 was repeated. Alpha olefin was used as starting material instead of oleic
acid. Alpha olefin was melted. Peroxyacetic acid was then added dropwise to alpha
olefin with continous stirring. When the addition of peroxyacetic acid was completed,
the mixture was stirred for 2 hours and the temperature maintained at 80-90°C. The
reaction mixture was separated from unreacted peroxyacetic acid and poured into an
excess of acid solution and heated under reflux for 1h. The product was then washed

several times with water and dried in a dessicator.

The product obtained has a hydroxyl value of about 145-148, melting point 79-80°C.
The yield is about 70-80% based on iodine value.

FTIR: 3449 cm™, 1061 cm™, 723 cm™

'H-NMR (60 MHz, CDCL): § 3.56 (-CH-O-), 1.26 (CH,) and 0.88 (CHj)
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peroxide Is 2.06:1.0. 3. A process as claimed in claim1I, wherein the nole
r-ati o of the peroxyacetic acid to oleic acid is in the ummmu“nm\ﬂm to
about 1.0: 1. @radMmSA process as claimed in claiml1, wher sure
range for the reaction is 60[err]C to 95[err]C, nore preferfbly at 5[err]C
to 80[err]C. 5. A process as clained in claim1, wherein when the addition
of peroxyacetic acid to the oleic acid is conpleted, the reaction m xture
is stirred for gb 3 1 U : fer : £
30 i nut os 10 ¢ o gt o PlBHREDk Bard B At T oRICRE B okt R T AP

reaction m'xturet iss separated from unreacted peroxyacetic acid prior to
hydr ol ysi s of t e é’{)oxi de. 10 7. A 9, 10-di hydroxystrearic acid

represented by fornula (1) as produged. according to.the process as, ¢laimed
inclaims 1to & 8.“%“E%%‘88%'&%‘8?“3P@?ﬁﬁ’ﬁ%ﬁnﬁﬁw 55(‘53 %rg tPound C%ﬁli}%l) from
al pha olefin, said process conprises the ste of: a reparation of _
per oxyacetic acﬁa'L‘Qi byre?%‘é%fi‘f’Hb‘g?ﬂrﬁﬁ‘f%ff’é‘%f&%ﬁe@qééi“g° “)taﬁ’%hydrogen per oxi de
(normally 30%to 5099 in the presence of a suitable catalyst; b)

epoxi dation of al pha olefin with the peroxyacetic acid obtained fromstep
(a) at a sufficient tenperature to form an epoxide; and c) hydrolysis of

t he epoxi de dbtAPmeess iy §slage &pyhemsip therompeptianed BstieRen §eraras arB%ye ebapédtind
(diol). 9. A process as clainmed in claim8, wherein the ratio of glaci al
acetic to hydrogen peroxide is 2.06:1.0. 10.A process as clainmed in claim
1, wherein the nole ratio of the peroxyacetic acid to alpha glefin is
1.0:1.0. 1 13-A Hpwoewssas nslawm hivheranihs emrean g rghisr BE ieaetd 1t €hbds R tre range
for the reaction is 80[err]C to 90C. 12. A process as clainmed in claim S8,
wherein when the addition of peroxyacetic acid to the al pha olefin is

conpleted, the reaction mxture is stirred: fgr two hours. 13.A process as
claimed in claifpacessiian elapn { phiereadbs melg raHoa’ @radugt $orgiesh Hr Apeld tp pl§imacid is in

the range of 0.5:1.0 to 1.5:1.0
5. A process as in claim | wherein the oleic acid is derived from palm oil

6. A 9,10-dihydroxystrearic acid represented by the formula (1)
04
I
CH;-(CHy)-CH— CH-(CH,);COOH M
OH

as produced according to the process of Claims | - 5.
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unr eact ed peroxyacetic acid prior to hydrolysis of the epoxide.
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APPENDI X | Cal cul ation on the anmount of oleic acid to be used In the

previ ous exanpl e: Percentage of perokyacetic acid = 19.45 1V of oleic
aci d = 94.34 mw. of oleic acid -
282. 47 anmount of peroxyacetic acid = (968.8 + 889.6) 19.45 100 =
361.46 ¢ Séfﬁﬁgingﬁroxyacetic aci d 361.46/76 = 4.76 nol es The
nol e of un inl g of oleic acid = L94. 341 (282.47} (100)(253.8)

=1. OSO nol es Assuming that: One nole of unsaturation will react with one

nol e of pe
4.76 nol es

roxyacetic acid. Therefore, the weight of oleic acid contai n| ng

Oflculitsont o the b@Buntf BlefclacibiédBsdd1 1. 050 1280 5 g

In the previous example:

Percentage of peroxyacetic acid - =1945
IV of oleic acid =94.34
m.w. of oleicacid =282.47
amount of peroxyacetic acid = (968.8 + 889.6) * 19.45
100
=361.46¢

Moles of peroxyacetic acid =361.46/ 76 = 4.76 moles

The mole of unsaturation in 1 g of oleic acid = (94.34)(282.47)
(100)(253.8)

= 1.050 moles
Assuming that:
One mole of unsaturation will react with one mole of peroxyacetic acid.

Therefore, the weight of oleic acid containing 4.76 moles of unsaturation is

=(4.76)(282.47)
1.050 T
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