3NEW/RADIATICN CURABLE: PREPCLYNERS PREPARED FRONIPALNIC]L The’ present
invention relates to a process for..the production of" prepolyners a

pol yester acryl ates (hereinafter referred to as PEPP), and in partlcular

to a process for the production -of palm based prepol ymers suitable in the
production of radiation. curable coatings such as inks, varnishes, reélease
-coatings, wood coatings and paints ~which contain PEPP and of good surface_

characteri ' 1 - abl e ' n as
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-~ present purposes shall be deened to be a form of radlatlon curlng I'n

particular, this invention relates to pal mbased pol yester acryl ates
- prepolymers nodified for radi ation curable by introduction of suitable
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coatlng appllcatlons are known in he art. Tg es of reactive nmononers
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non- al koxyl ated pol yols. - These co s are charactefize elrr
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are derived from petrochem reflnlng cru e0| are
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synt hesi zé t he polyeést ates  prépolynmers Tromp In1o
such apapé¢wiakerthis imvdntionpatiates dar pmlna nhzhseda pmyeber nacnylatteﬁ; I"pnepb]ymaefsand

crude g_&gd"{g Jl?gr}a{m%@ ?Hra%lég _‘gﬁ'l #3? g%%%t%glggﬁ% nd their esters. The

i nvent i on al 50 16 o & el |goner|c pQIyester
acryl ates. The pol yester. acryl ates, .can be formulated into coating
polymers - with appropriate cross-linking agents. Mre particularly, the
invention is' directed to such polyesters having |arge hydrocarbon side
chai ns Radiatiora curalbler erd heslenabto sbmposftions, particularly for coating applications .~

are known in the art. Examples of reactive monomers and oligomers also referred to
as radiation-curable diluents, are multi-functional acrylates and methaacrylates of
alkoxylated and non-alkoxylated polyols. These compounds are characterized by
their low viscosity and good solvating power and are thus utilized as viscosity
enhancers in UV-curing formulations. However, majority of these acrylates are
derived from petrochemical refining of crude oil and coal of which are ‘rapidly
diminishing natural resources. Due to shortade of petroleum oil and the growing use
of vegetable oil, it is the object this mventlon to synthe81ze the polyestercrylates
prepolymers from palm oil/or its products such as palm kernel oil, palm stearin and
palm' olein of both refined and crude form. The inv'entio'n- also included fatty acid's.
‘and their esters. The invention also relates to a method for preparing such oligomeric
polyester acrylates The polyester acrylates, can be formulated into coatmg polymers
with appropriate cross-linking agents. More particularly, the invention is dlrected to
such polyesters having large hydrocarbon 51de chains which act to reduce v15c051ty of

coating composition and prov1de coatings with enhanced flexibility.
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' coatl ng corrp08|t|on and: prow de coati- ngs wi th. enhanced flexibility. |/ 11
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this invention to provide radiation curébl e coati ngs applied-in‘the form
of  pr eplbli§ st sbirshefdhis Mvention toharowdd radjatien amrakleoratings siupiied ianthe

sol ventg, t provide radi
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pr ovi deTeﬁﬁlt@InC%tﬂf@il owringdand| especiallys Krstlmmmdepmagumaonzaniraﬂaﬂd il tforning he -
use of h 5,?‘5 BACKGROUND OF | NVENTION The main raw materials used in the
producti 0 Fadi ation curabl e coati ngs, particularly Wcurable. coatings
are oligomers, rmnoners phot oi ni t iator and additives. The common

oligo e est ers [ Currently, ority of these
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resources. Due to shortage of peroleumoil and the grow ng use of . _
vegetable oil, it is-the object this invention to - provide a process for
preparimﬁﬁ%ﬁmp&jmh(moducts and the like. The invention alse
include fatty acids and therr esters. Polyesters acrylates are prepared
from polyols. "Polyols are generally synthesized by one or two possible
chem c , e n a < Al ko by
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The common oligomers are po.lyesters_. acrylates. Currently, majority 'of these
polyesters acrylates prepolymers are derived from petrochemical refining of crude oil
and_coal both of which are rapidly diminishing naturai resources. Due to shortage of
‘peroleum oil and the growing use of vegetable oil, it is the object this invention to
provide a process for preparing PEPP from palm oil products and the like. The
inVent_ion also include fatty acids and their esters.

Polyesters acrylates are prepared from pblyols “Polyols are generally synthesized by
one or two possible chem1cal routes, namely alkoxylahon and esterification.
Alkoxylatxon by far the most comrnon way, involves the reaction between a hydroxyl
functional initiator (e.g. glyce1 ol, pentaerythritol, trlmethylol propane etc) and either

propylene or ethyl oxide (epoxy funcuqnahtles). This reaction is carried out at

'elevat_ed temperatures.

In the pr eparatlon of polyol CPO and RBD palm oil (PO) is used. Firstly, epomdlsed
'palm ofl is denved from CPO and RBDPO by epox1dat10n process, and is then

converted to polyol by reaction with a hydroxyl containing 1n1t1ator such as glycerol

and a catalyst



propyl ené or ethyl oxide (epoxy functionalities). This:reaction.s carried =
out at elevated tenperatures. In the preparation of polyol,~CPO and RBD .-
palmoil (PO is used. Firstly, epoxidised palmoil is derived from CPO

and RBDPO by epoxidation process, and is then converted to polyol by

reaction with a hydroxyl containing initiator, such as, glycerol. and a
catalyst. 3 Polyol and Pol yesters polyols are a nbost common reactant. for

the syntheses of polyesters or polyesters acryl ated prepal yners. The
production of  pol ter acrylates involves the reaction_between an acrylic
Beid or abgbat BRCIRNRRESTS BRI §FS BITECSHRIBPBISECagt [Hoih SYBFReo!

descri bedpbRealeyeor polyestely achfaednbhgelymers. TBRO¥H sl RSdnPaf PoBidstddr oduct s
.via epoxidation process. For this purpose, in __particular, peroxyacetic

aci d ( PAARCIHitepdnyelVes dhe dractiorhaytWreneraasaylinagor agdates merogese

sui tabl e. ;59WR¥RIIs. i N this invention, the use of PAAis preferred because

PAA gives a better yield and better controlled epoxidation process. The
product forned during this process is known as epoxidi sed pal moil and-

al moil -TIh ' ROP i S, t: e i 15 re
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The product formed during this pi‘ocess is known as epoxidised palm oil and-

palm oil products (EPOP). The resulting EPOP is then reacted with pure

glycerol (99%), preferably derivéd‘l from palm oil and pélm'oil pfoducts, in the

presence of boron triﬂuoride.in ether (és catalyst) to yield polyols. The pblyols |

obtained from EPOP aie_ then allowed to reéct with acrylic acid or methaacrylic
 acid to yield the acrylated polyester prepolyme'rs; o

-The acryiated polyesters prepolymers are then formulated with other
- monomers, oligomers and photoinitiator to be used as UV-radiation curable

coatings.

. The invention encdmpasses novel acrylated polyesters prepblymers palm -

prepolymer 1  (PEPP-1) and palm prepolymer 2 (PEPP-2) useful as
prepolymers for radiation curable compositions. PEPP-1 was. synthesized from
RBD (refined, bleached and deodbrised) palm oil or its products and- product
PEPP-2 was from crude palm oil (CPO} or its products. 'B'as_ica.lly, both are
physically and/ or Struc_tiirally_ the same but" for formation of thin polymeric a
film, PEPP-1 showed better performance than 'PEPP-2. ' These polyol -
" derivatives have been found to exhibit distinct process 'advantagES over
_the corresponding previously described acrylated = polyesters. The

. prepolymers is compatible with o_thef ingredients - and _'improve the
uniformity of films prepared\ ;frbm such coating formulations.~ The -

' compounds of the present invention cure at a faster rate when they are



The : |nvent|on encorrpasses ‘novel acrylated pol yesters prepol ymers pal m-
prepol ymer 1 (PEPP- 1) and.pal mprepolymer 2 (PEPP-2) useful as -

prepol ymers for radiation. curable conpositions. PEPP- 1 was synt hesized
from RBD (refined, bl eached_and'deodorf’sed) palmoil or its products and
product - PEPP-2 was from crude. pal moil (CPO or its products. Basically,
bot h ar i g&l Ofydft & | S ut for formatio t hin
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t he cor&ﬁsﬁgrr&ggé&gcepreW ously described acryl ated pol yesters. The _
prepolyners~i's conpatible w th other ingredients and inprove the _
uniformty of filnms prepared fromsuch coating fornulations. The conpounds

of the E38] Lnventiqn cu a faster rate when they are 4 subjected
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in the UV-. curin ctlce 91]e'he coating conposition of this i1nvention |s
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pol yesters of résent invention are usef for e-varie
appl i cd RrfopEngsapplicstiopakschy as rpagn@ Thel ceating: oamplogmonel so,
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(when cRRY&EY )speed Anmimin. and delivery current 8A). The pol yester
conposition o fhe present invention may be used as the sol e polyester

The polyester compos1t10n of the present mventlon may be used : as the sole polyester

components of a-coating composition, and coatings formed from such a composition
exhibit surprisingly good flexibility.

EXAMPLES
(1) Preparation of pa.lm-based polyols:

The palm oil product, GA-1 (1 mole equivalent, gm) and Phenothiazine (1 .ppni) Were
placed in a 1 liter multineck reactor with an attaehed'-mechanical stirrer. The reactor
was heated in an oil bath.  Added 1% (mole equivalent weight) of catalyst BF;
dropw1se to reaction mixture and at the same time, the reaction temperature was
| mcreased Once the temperature reached 80°C, palm oil product EPOP (RBDEPOP)
- _(equwalent weight, gm) was slowly added in reaction mixture into the reactor.
Completion reaction time was 4 hours. Then reaction mixture was allowed to cool,
thin and then purified. For punflcatlon reaction. mixture was washed with hot water
to_remo_ve unreacted GA-1, phenothiazine and the catalyst. The obtained po]yol was.
'highly viscous and white creamy color. The product was labeled as Pol-1. Pol-2 was

similarly prepared as in the above procedure' by using_ CPOEPOP.



conponents ' of a coating conposition, and-coatings formed fromsuch a-

. tonposition exhibit surprisingly good flexibility. EXAMPLES (1)
Preparation of pal mbased polyols: The palmoil product, GA-1 (1 nole
equi val ent, gm) and Phenot hiazine (1 pfm were placed ina 1l liter

mul ti neck reactor with an attached nmechanical stirrer. The reactor was
heat ed Added 1% (nol e equi val ent wei ght) of catal yst BF3
dr opwi sépto rgﬁﬁte&"f‘cﬁy ﬁ?éL%fHa(PJFPHP&%%ne tine, the reaction

tenperature. was increased. Once the tenperature reached 80C, pal m oil

pr oduc POP JEPOP equi val ent = wei ht L : rjr) was sl oWy added in

react i %HErh g &TBE{ ’520{ ﬁéuq’ toyeight P@gc@l wele Poraivalent veights s.
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purificatign, reaction: mxture was washed with hot water. to r
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Pol - SI m prepared as 1n e aboveé pro b
(2) Polsi,fd@sng,r fth%ldnlﬂtlaxeesvarsehﬁatsdpmsmgrem iatinbatPolhedting ysterd. (Theoteaction

equi va i r nol e equi val ent weight, gnm,

cat al yg‘?ﬂksﬂgg%ﬂ gmmhélg1 at < r%("deﬁ(yaﬁﬁu CO&?’ % h1 or oet hane wer e

charged in a five necked reactor flask React or was equi pped with a

t her mo u ube i cal t|rr r.a
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mai nt a er co |t|o The reaction was _nonitored by

measur :a‘{r%gg%tc Fan??niﬁfbéej Sngi{ﬁ}:b'?%l&ﬂaﬂg' I’He e pggctants (PeiTl jauds Rod were

anal ysahnost ﬂfrsappemcanarammﬁsemymm@mrﬁmy (@Y, FHspadtHe9629€cm ! and -
810 cm) of polyester acrylates, PEPP 1 and PEPP-2 appeared by the observation of
FT-IR spectra, then the reaction was stopped Reactlon completmn time was observed :
14- 16 hours.
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AOCS official method Cd 1d 13-60 was used to measure the acidity values while
pyridine-acetic anhydride titration technique was used to determirre the 'hydroxyl (OH)
‘values. FT-IR spectra was carned out by coating the samples on potassium bromide
(KBr) pellets. The solvent and acrylic acids or acrylic monomers were evaporated by
rotary vacuum’ pump and the residue of excess acrylic acid monomer was removed

- through water and base soluhon and also ion-exchange column.

After purified the products PEPP-1 and PEPP-2, their iodine value and viscosity were
determined by AOCS offrcial method Cd 1d-92: A typical results of the iodine value,
‘hydroxyl values, viscosity of PEPP-1 and PEPP-2 are shown in Table 1.



alnmost constant and the OH functionality in the reactants Pot-1 and. Pol-2

-were alnost disappear and as well as vinyl functionality (C=C, IR spectra

1629, ¢m1 and 810 cm'). of polyester acrylates, PEPP-1 and PEPP-2
appeared by the observation of FT-1R $pectra, then.the reacti on was
stopped Reacti on conpletion.. time was observed 14-16 hours. ACCS offi ci aI

nmet hod d 13- was se e the acidity val ues

pyridi na: acétl c dﬁ%”d’ q&ygﬁpgg A ‘%ﬁ?é‘%gnésaédd’cté' ‘dg}é‘? Reheester:
hydr oxgatrylatés (RMMSand:‘.PEIPE-:zpectra was carried out by coating the sanples
on potassiumbromde (KB:r) pellets. The solvent and acrylic acids or
acrylic nononers were evaporated by rotary vacuum punp and the residue of
excesf acrylic acid mononer [Was renoved TNrough water and base sof utior
and a| sq_ion-exchange colum. After purified the products PEPP-1 and
PEPP- p, RrABEFi§Sodi ne val ue and viBE ilty were deferni n&EFPy2 ACCS of fi cilal
nmet hou Cd—Td-92. A typr cal Tnesutts—of theTodime—vyatve—hydroxyt—vatdes,
viscopity of PEPP- 1 and PEPP-2 are shown in Tabl¢ 1. 6 Table 1: |odine
val ue, Hgdingxalug fdvgeageli scosity &dzl aci di ty of tn;e pol yegsBer acryl at es
( PEPPy erti es PE PEPP- 2 | odi ne v (average) 6/71
7.26 Aéﬁl%g “5 ez()av rage) 28. gg (%71 34 HydI’OX) val %P?ﬁverage) 81. 67
73.0 \ngahsxylyva(laa(mmgmd)n 650 18Q(B7 CPs at 25C) |(3) Preperation of clear
coatinhgs;. The I ster acryl ates PP-1 or PEPP-2 fromexanple (2) wereg
conver t gldscforﬁlté’p@ %’ 650 1000

CPs at 25°C)
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(3) Preparation of clear coatihgs:

The polyester acrylates PEPP-1 or PEPP-2 from example (2) were converted into clear
coatings by combining the prepolymers (PEPP-1 & PEPP-2) with synthetic oligomers

synthetic monomers, photoiniator and curing agent according to the followmg

formulations:
PEPP-1 or PEPP-2 . (10% - 90%)
Synthetic acrylates resins - {90% - 10%)
or synthetic monomer ' (90% - 10%)
photoinitiator o ' (1% - 6 %)

curing agent ' . (0.5% - 2.5%)

The mgredlents were blended untll umform and then the formulated solutlon
‘was coated on a clean glass plate Bemx3cmx 3 cm) and cured under uv
lamp (2 kW, Type of lamp MC200; UV range: 180-450mm) using IST-UV-
Minicure (U-200-M-1-Tr, Germany) The coated plate was u’radlated up to 12
passes under UV lamp at a conveyor speed of 4m/ min. in order to
achieve mammum Cross- hnkmg and gel formatlon The supply current was 8A

of Wthh the giving energf per pass was approxxmately 0.18J/cm?. The.



--'coatl ngs by conbi ni- ng;i_j' t he..prepol- yrrers (PEPP— 1 & PEPP-2) w th- ~synt hetic
ol gm ners, synt het._._c m)nor‘rers phot-oi hi-at or- and. curing. agen -accordi: ng t
the..-fol l.owi ng- formutati ons: PEPP- "1 of . PEPP- 2 (10% - 90%) Synt heti c
acryl ates resins (90% 10% :or synt het i’ -monorrer (90% 10%)- ‘phot-0i ni.t'i ator’”
(1% - 69 - curing.agent. (0.5% 2. 5°/c) The ‘i ngredients were bI ended untll

uni f or t forrrulated SO I-on s coat ed o cle ss plate"'
(5 cm )r? © %q’e‘iggeecsn? GHE @i EﬁaﬁHBEéf gwuap% te SF &d%ra Ingsso00; -
W r angeid fiBferdn@nkihgusi ng | ST- UV- ‘M ni cure. (U—200 M 1- Tr Cer rrany) “The
coated plate was irradiated up to 12 passes under W Iarrp at a-conveyor

speed of 4m nin. in order to achieve nmaxinmum cross- l'i nki ng and gel _

f or mat imfe pHpgcAURR] heeHRHRAL ]?&“@ﬁerﬁés oP oIt chibhiip xﬁ%neﬁfsfeagpcﬁ ePi%SS

was apprOX| mately 0.18J/cnf. rel ative degrees o cure wa asured

by qualfilbgtargshommpineTaldets, e. g. odor, tackiness- and finger narking. The
physi cal and nechani cal propertles of sonme WV curable palmoil based

polymeric filnms are shown in Table 2. Table 2: Physico-mechanical _
properties of - UV curable palmoil based polyneric film F Curing Viscosity

(5 oy RO e O R B 5

F Curing  Viscosity Pendulum contact . TS Young Eb Gel
Speed  (cPs) hardness. angle (Mpa) Modulus (%) (V)
(CLONE. (%) ©%) (Mpa) :

RP-11 4 115.4 25 69.0 1835 120.78 23 90.40

RP-12 4 120.5 .22 685 1044  108.50 28 89.84

RP-13 4 135.8 ' 20 68.0 9.84  43.63 28 87.27

RP-14 4 - 146.1 20 67.83 9.62 4578 . . 29 85.75

RP-15 4 151.2 18 6767 694 4578 38 8465

F = formulation; cps = centipoise; TS = tensile strength; Eb = elongahon at break;

- Mpa = mega pascal (1 Mpa = N/mm2)

Table 2 shows the polymerie film properties which was prepared from both the newly
synthesized palm oil prepolymers. ' The curing speed of 4 means that the film
prepared from the prepolymer cured at 4 ‘passes at a conveyor speed of 4m/min.'.
Pendulum hardness proi)erties of the UV cured polymeric films ranges from 18% to
5% depending on their formulated compositions. Contact angle is a property which
shows their wettab1hty performance I-Ilgher contact angle means less wettablhty and’
.results in better film properties. ngher tensile strength’ was achJeved in the films |
-that have hlgher hardness properties. ngher hardness or tensﬂe fllms showed less
elongation propertles The higher the gel content means that the films has hlgher

cross- hnked undel UV radiation curing.



RP-12-4 120.5 .22 68.5.10.44 108.50 28 89.84 RP-13 4 135.8 20 68.0 9. 84
43.63 28 87.27 RP-14 .4 146.1 20 67.83 9.62 45.78 29 85.75 RP-15.4 151.2
18 67.67 6.94 45.78 38 84.65 F = formulation; cps = centipoise; TS =
_tenS|Ie strength; Eb = elongation at break; Mya = nega pascal (1 Ma =

N nmR) Table 2 shows the polyneric f|In1propert|es whi ch was prepared from
both the newly synthesized palmoil prgpolyners. The curing speed of 4
means that the film prepared fromthe prepol yner cured at 4 passes at a
conveyor iﬁﬁﬁggiigﬁninin' Pendul um hardness properties of the W cured
~polymeric ges from 18%to 25% depending on their fornul ated
conpositions. Contact angle is a property which shows their wettability
per f or mande. Hiﬁgpmcessmd)mpiepanggq:ommme— A@PRites tal prebblylnyeraffein 8610t S i N
better filnlprogertle EL #en5|le stren9th was achieved in.the filns
that have hi ghéf hBI% % g’iﬁ%é £ iPERCeSS YR H8¥dness or tensile filns
showed | ess elongation properties. The hi gher t he gel content neans that
the filnms has hjgher crass-linked under UV radiation curing. 8 CLAIM 1.
A process for eparRrﬁBa{iﬁng@Elé%seéd?a}ma@éQ}’ cgopdapen wrpelmadin pal moi |  or
a product thereof, the process conprising: (i) preparing epoxidised palm
oil by epoxidation of palmoil; (ii) reacting the epoxidised palmoil wth
a rmonohydri c ofil)pol JEpeting theppesHdised PO Vitden sronshydrisarapg/Ekydrc f orm a

polyol; (iii) reactid&HdI9n u@@Fy enté gﬁh%&tél}st%tfbnﬁcarmw acid (AA),
met haacryl ic acid (MY, rret yl methacrylic acid (MVA the presence of a
(111) reacting the. polyo_l from 1(ii) with acryﬁc acid (AA), methaacrylic
' acid (MA), methyl methacrylic acid (MMA) in the presence of a
catalyst and inhibitor to form polyester acrylates.

2. A process according to claim 1, wherein it includes palm oil, palm
stearin, palm olein, palm kernel oil, palm kernel olein, palm kernel

stearin, all of which could be refined or crude.

3. A prcc_es_s according to claim 1, wherein the alcohol used in step 1(ii) is
' _glycerol.
4. A process accordmg to claim 1, wherein the glycerol is derlved from

palrn oil, or a-product thereof.

5. A process according to claim 1, wherein acrylic acid is used in step

1(did).
6. A process according to c1gifn 1, which is carried out a atmospheric
pressure. - ' |
7. A process accordmg to claim 1, Where methacryhc acid is used 1n step
1(iii). ' '

8. A process according to claim 1, wherein the acid is peroxyacetic acid.



catal yst .and inhibitor to-formpolyester acrylates. 2..'A process .according. . ..
to clai.md; wherein itincludes pal moil, pal m stearin, palmolein: palm . :
kernel oil, palmkernel olein, palmkernel -stearin, all of which could be
refihed or crude. 3. .A process according to claim1, wherein the al cohol

used in step 1(ii) is glycerol. 4. A process according to claim1, wherein
the glycerol is derived from palmoil,” or a product thereof. 5. A process
according to claim 1, wherein acrylic acid is used in step,, 106. A

© process cordijn | aj SWhi GR: S } t i ssure.’
7. A pr ogg'ss ajécglf&&?ﬁg a?g&cﬁgvrgel,&gl\melr’g@%éfte%gct%l ?af:tagytg?? ?Jsk%-gs%dsﬁi\)est ep
~1(iii). 8. A pidfsess according to claim1, wherein the acid is peroxyacetic
acid. 9 9. A’'process according to claim1;, wherein the catalyst. is used in
step 1(iii) . 10. A process according to claiml1, wherein the inhibitor
used in st@ep 1Aiproress acdardinghtedelatiui novieerein thephdnpitohiaed e stap 1(iii)

ni trobenzene. 11. The (grr ocess of_ .cl %1 iiir%? V\/ne.ruei'n the reaction is
conducted at a'SG8M PYLCRHEFERG & PRSI SBReE0e V5 BEEZTS . The pol yol s of
claim1(iii) wherein said polyols has a hydroxyl number of 38-53, _ '
E:;,%Cg;!st ;hﬁ;xil g%QHé?]ﬁ%ggfoggﬁﬁ 1 1Iii) %v Ce'rei%leheTltIe%c 0P1('1) igfcogldﬁlcggdlét a\{\qg(r)r%l n said _

temperature from about 80°C to 90°C.

12. The polyols of claim 1(iii) wherein said polyols has a hydroxyl number of
~ 38-53, viscosity of 113000-115000 cps at 25°C. |

13. The EPO of claim 1, wherein ‘said EPO has an oxirane number of
2.32%-3.12%. '

14. A clear coating prepared by blending a mixture comprising

(a) palm prepolymer 1 (PEPP- 1.) or palm prepolymer 2 (PEPP-2)
(10% - 90%) ' o

(b) Synthetic  oligomers-Polyester, urethane, epoxy-triacrylate,
tetraacrylates or hexaacryiates (90% - 10%)

(c) Synthetic monoemers-monoacrylates, diacrylatés, triacrylétes

 (10% - 90%) | | |
(d) ‘Photoinitiator (1% - 6%) . .
()  curing agent (0.5% - 2.5%)

15. A composit_iqn according to claim 14, further _inblude 1-2% by wt. of a
photosenSitjzei’ for promoting rapid cure under exp_osure'of ultraviolet

light.

16. A composition accbrding to claim 14, wherein said higher viscosity
monomer having three or more acrylate group is trimethylolpropané '

triacrylates.



2.32%3.12% 14.- A clear coating pr epar ed by bl endi ngam xture.conprising .- .
(a)* pal m prepol ymer. 1 (PEPP- 1) or.pal m.prepolyner 2 (PEPP-2) - (10%90% o o

- (b). Synthetic oligoners-Polyester, urethane, epoxy-triacrylate;
tetraacryl ates or hexaacrylates (90% - 10% (c) Synthetic L

nmonomner s-nonoacryl ates, diacrylates, triacrylates (10% 90% (d)
"Photoinitiator (1%- 6% . - (e) curi nglggent (0.5%- 2.5% 15. A conposition
according to claim 14, further include 1-2%by wt. of.a photosensitizer
for pronoting rapid cure under_exposure of ultraviolet 1ight. 16. A '
conposi ti b ack somprsitien @cgerding to wladel f "Eléﬁrﬂl%ﬁﬂﬁe‘?‘m’&?@%BéF BFeSTinoner
having three of, QPéﬁo%ﬁé{icg]Sl%pgfy%H} vishid {HEREE @ boRANA &la:iacr yl ates. 10
17. A conposition according to ¢claim14 wherein said nononer is present in
aratio to said prepolyner within the range of about 1:1 & 4:1. 18. A
-radi ati on, gur apl repal y -ﬁ}lém : L, | N [ t & ni ng
1- 6% by v&g 'ofRa?% 18?§ﬁnic:5.?é?1§?tp§é¢e tgg g‘rﬂ%ﬁqt edsgr%g%bmc%?]sf%?ﬁln?’of

acyl oi ns and amtltairmingeti6latbwed. of9a photaitiifgioonsaestad| zomr ¢hol goup
material as defined.in glaim14, . cont.aining.l-6%by w. of a

phot oi ni ti at orc%ﬁ%@%af??%?ﬁnfq’ﬁg’dg Cglgoﬁg dc}é]r‘\'glnii??'ng of benzoin |ower alkyl

et her, acet ophenone, benzophenone, : .

19. A radiation curable prepolymer material as defined in claim 14,
cdntaining 1-6% by wt. of a photoinitiator selected from the group
consisting of benzoin lower alkyl ether, acetophenone, benzophenone,

benzil & ketail mixtures of two or more of them.

20." The method of claim 14, wherein from 10% to 90% of the polyester
" acrylate is palm prepolymer 1 (PEPP-1} or palm prepolymer 2 (PEPP—Q).

21. A prepolymer éccording to claim 14, in which the prepolymer is palm oil
based. ' '

22. ‘The oligomer of claim 14, is polyestér, urethane epoxy — triacrylate,

tetraacrylates and hexaacrylates.
23. The rric?ﬁomer of claim 14, is monogcrylate, diaérylates and triacrylates.
24, The photoinitiator of clai@ 14, is benzoéhenoné, benzjl & keﬁajls.
25. A radiatio"n. curable coating composition as recited in c1a1m 14, in which
said compoSition includes a photosensitiser rendering the compdsitid_ﬁ

curable with ultraviolet light. -

26. A film forming coating incorporating a composition according to claim

14.



benzil 8v ketail mxtures of two or nore of them 20. The nmethod of claim
.14, wherein from 10%to 90% of the polyester acrylate is pal mprepol ynmer
1.+ (PEPP- 1) or pal mprepolynmer 2 (PEPP-2). 21. A prepolyner according to
claim 14, in which the prepolyner . is palmoil based. 22. The oligoner of

" ¢l ai m22, i Sopgiopiivneaccoudiaghartaiapdiyconthaininge ry hadition 4 ehfAgapshiat es and
hexaacryl ates. 23. The nononer of claim 14, is nonoacrylate, dracryl ates
and triacrylates. 24. The photoinitiator of claim14, is benzophenone,
benzi 12& keCaidpssitd adsokaghigatoi @Rint U62Mher&AahE HhotARRASH | AbRS 65 41€d i n
claim 14, in which _said conposition includes a photosensitiser rendering
the conposi¥PENONE Qf 4BF Eroiph consipting of acetophprona dengophennre ribsgzeinat | ng
i ncor por at i [ed AeHPNPRS! thiepdhraccording to claim 14. 27. Conposition
according to claim 15, containing in addition a curing agent. 28.

Conposi tion according to claim15, wherein the photoiniator is chosen from
at. |east one of the groups consisting of acetophenone, benzophenone, &
benzoin "and derivatives thereof. : o



