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in 1 No i iii *159159* A Process for Producing
| nproved Pal m based Fl exi bl e Pol yur et hane Foa

of Invention 5 The present invention rel at es mlmmmmmm
process for producing inproved pal mbased flexib 150+
pol yuret hane foanms (hereinafter referred to as PUFl

by i ncorporat| ng pht rI1aI at es as lz;Iddl ti ve t% [ rrprove

of the Inventlon 10 The productlon of polyurethane
foans is effected partly continuously by free foam ng
iF5eld f Eavéntidn” bl ocks" and partly in closed nolds,

wher eby, depending on the conposition of the

pol yur et hane m xtures, open-pored or close-pored foans

mhgg)rc%(ent i‘f’fv&? treﬁtéglte%eﬁoféség ®dr Bﬁﬁblﬁ’g u‘; {]H;ﬂaelmlﬁaséd flexible

range of foam materials co a| ni Ny
gpbbmmthamdfohmm(hgemaﬁélereéﬂted hys iP(cHls) by dpenrporating phthalates as

| qng been produced.qn an str scal e.

et BPve pssimied Rubiig peh s Feact i ng a
pol yi socyanate and a relatively high nol ecular weight
i socyanate reactive polyner, often a polyester or
Balcketrduad gfdhy bhvenitiont he

The production of polyurethane foams is effected partly continuously by free foaming
is so-called "blocks" and partly in closed molds, whereby, depending on the
composition of the polyurethane mixtures, open-pored or close-pored foams with or

without a closed outer skin are formed.

A wide range of foam materials containing urethane groups and having different
physical properties has long been produced on an industrial scale. Conventional
flexible foams are made by reacting a polyisocyanate and a relatively high molecular
weight isocyanate reactive polymer, often a polyester or polyether polyol, in the
presence of a blowing agent and optionally further using limited amounts of relatively
low molecular weight chain extenders and cross-linkers and optionally using additives
like catalysts, surfactants, fire retardants, stabilizers and antioxidants. The relatively
high molecular weight isocyanate reactive polymer in general represents the highest
weight fraction of the foam. Such flexible foams may be prepared according to the one-
shot, the quasi- or semi-prepolymer or the prepolymer process. Such flexible foams
may be molded foams or slab stock foams and may be used as cushioning material in
furniture and automotive seating and in fnattresses, as carpet backing, as hydrophilic
foam in diapers and as packaging foam. Further they may be used for acoustic
applications, e.g. sound insulation. Examples of prior art for these conventional flexible
foams are EP-10850, EP-22617, EP-111121, EP-296449, EP-309217, EP-309218, EP-
392788 and EP-442631.

The release of the foams formed from the mold raises special problems in the case of
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20 presence of a blow ng agent and optionally further
using limted anounts of relatively |ow nolecular
wei ght chai n extenders and cross-1linkers and

optionally using additives |ike catalysts,

surfactants, fire retardants, 2stabilizers and

antioxidants. The relatively h nol ecul ar wei ght i
ipe breyashae efoage thegause ghg new- mﬁleg%ﬁ@wmghﬁ dpfrcyaratess upgde for their

;Bg%%gﬁ{%y cgrhtre fﬂn%gﬁg f?sna@rf f\f@? f{noﬁﬁh%%éﬁ%gbsgée%%hg%o’%e easily in

pr épar Aceord
tchbatacuaith - th@ rm(ﬂé rWalD I’Emocﬂﬂ?ﬁf&iltldsrmt Iheldpfedmtsé ywhkich already exist in

process. Such flexible fo may ded. f oa or
§P%wgsm}wreﬂ@a%ar5n@nﬁ@9ra§ inSEREs He; wWh foam, due to the
qgﬁﬁgbﬁ%mHﬂmeﬁMrnlture and autonotive seating and in

ma

resses, as carpet backing, as hydrophilic foamin
di apers and as packagi ng foam Further they nmay be

U@gd fo{ﬁgﬁl%%%i%\#ﬁ(pt gg p%altlc tptb?lﬁ]ya;f{ig‘%ixgzil (f Ou@ag' even by the use of

GO EIN 1RPAAMbLRX P Irr?ol&; Qeléé%@ rﬁ%er% eF}@PColaQ&ﬁQ)naﬁ%b?dzﬁie%se agents
EP-111121, EP-296449, EP-309217, EP-309218, EP39278

apdmﬁ@rdﬁrmbmf %@m@lc}é énslérogarbbh evab@armrtfwnmd(ttﬁmowth silicones,

raise cial, problens in the ca

il Berene ahd @B sB e oot et o AhEssaR0 ably wpgtike pastes
|09Wh€%§lﬁu\|u§1'l MR BhpolishoB¥ANR St 5 Umboth thB&uFface. The method,
production, which are known as adhesives for many
;bomm%s;ammarbecgm parsirlgrly for éher anold wileaset mnrmbe@ause the fine
W%lel/ rmtcrshseofd I l%ef In{:olfét uﬁﬁce a'fmls qorl% %égducgﬁ 1ﬁh h%l fogx%dxevels the
e ) cas i NQ po yufet hane, "are consli
|pﬁ@d@55@dfin[egﬁalsymrfeamane foam due to the 5 nature of
this material. These difficulties cannot be
satisfactorily elimnated today, even by the use of
F Y 7 aﬁﬂ%% i
ﬁﬁ%nt&énlgbé{ﬁ%ﬁd%%géggl entlgn{:oérﬁ?fe? pr fea:tgbp%%g]f flexible
Spolymretbm& ﬁ)ﬁmhl)}draacmg)pﬁimmased; popats Withiisocyandtel by atzlﬂiing a cross
J|ICO i a simlar,. solvents. In some .
i@g@'s slected %reeglgafm op}aB%P s v liallg prﬁgk@%t%ﬁot%s reaction

oiﬁ‘@ds Waﬁ&qs‘hgecpz%' iéﬁbrﬁlgﬁ'ﬂlé\ﬂm g@ﬁt @vﬁlcﬁ%’l‘éﬁﬁs th®on dioxide
sur ace. The nethod, however, can be used
pafeant thegolypréthanetdompositidns el ease agent, because the
fi ne unevenness of the nold surface that is to be
reproduced in the foam |evels the production of

| PhcRgEted gkip eshRaIs allly'i_l a-'r_flep}ﬂhaﬂ&%lbnd diaBai iphthalaedsod @S described
to conpositions for &i“n wat er bl own flexible

pmfgzwr@tqmém /55624948 Ve pad (1388%B0p a5 plasticiggn to improve
Q?S;%dh%x d{j{gnoqf%xf;or o§§F%| nker selected from

tBs “And dra kyl phthal ates to the
reactl on corrpounds Water is used as a chem cal
bl owi ng agent, which rel eases carbon di oxi de 20

fBesides welythephtaﬁ'@teédm%p@ ingpptylpHeehol or é)@tﬂg?tbﬂbexyl alcohol
SRRt Sy lalcth B pplic SO BN PAGE ilticiznd el
M@OO? 3368 and 613890280, as plasticizer to i nprove

thq ?aga%fegen;?a%esnt %thgaltlce)r)l( l[\g ba¥6(%f4 1s ec!l ‘f)eg)etgl"fber 19, 1984, a method
for manufacturing a foamed urethane molded article is described. In the invention, a
phthalic acid plasticizer, such as di-2-ethylhexyl phthalate, butyl benzyl phthalate and
dibutyl phthalate was added to the reaction compounds, which consist of polyol,

isocyanate, a fluorocarbon compound and water to lower mold temperature required for
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25 Besi des pol yuret hane, phthal ates based on n-butyl

al cohol or beta-ethyl hexyl al cohol was used as

pl asticizer in the polynmer conposition for shoe

pl asticized material. In Japanese patent application

No. 59-226034, published Decedber 19, 1984, a nethod

30 for manufacturing a foaned urethane nolded article
imoldiag ¢he desred mterlﬁ% spegjEeallydigsedorprgidpames. aci d

pl asticizer, such as di-2-ethyl hexyl phthal ate, butyl

benzyl phthal ate and di butyl phthal ate was added to

tThe oeextivie ool tenpesendsinvertionhisctonpriovideod meed yadthod of producing
i.socyanate, ~a fluorqcarpon conmpound ter to | owner
hlﬁp@%a?ﬁ’év-se%ffleﬁ' BiPPEYrqthane fga%l(lgﬁﬁﬂvﬁawca@gwl@a phthalates

gg%&ai{i_@é & iggmeférs@.lmkim&ﬂmqne gél%lgr {iRRNRe, The

| ective the present” invention”is to provide a new
retotted objeciivoodfithe prpsentpnantidn petordebariedhé t@rpditéons for preparing

pol yur et hane f.gans (PUES) by incorporatin ht hal. at .
s B 1 tlE PobbYe et P et SRHORRE - poivols. with
RIcyiRfe BY 4daingl £ crdd8 Atdker sE1BLES ttone aflyl tdn@ PHBSISRE and dialkyl .
invention is to describe the conpositions for

phehalatesrig theateegtionl compotindsxi bl e pol yur et hane foam by
reacti ng pal mbased polyols with isocyanate by addi ng
a cross linker selected fromal kyl aryl phthal ates and

Gumrixty ofthe hav@itim to the reaction compounds. 10

Summary of the Invention The objective of the present
invention is to provide a new nmet hod of producing '
iTher ehjeddiveadinthisapeedertt| iaxersioa isotoy provideanenevo amathqdPf Producing

by i ncorpprati at.hal at es, 15 as _adgi.tiwve o | rove
S R R v
abhéditivy ® iadfpréecrpdselakivig whki@nhé polymsr stuctlgscri be t he

conpositions for preparing water blown flexible
pol yur et hane foam by reacting pal m based polyols with

i : i - S | | . .
TR SRR R bR R R ATPn S RS TR S e orropering
Iveert ibbowic ofigxibiad polylifechane efant  bynweadtingn pales-basede polyols with
SHOHISHS B0 TS, TR TRFE RFIBTES JBry (Yl Falephbalptes and dialky
%ﬁh’ﬁﬁd}es% tlhe%%t%&?&dp!&gn&ht hal ates into the

ol yurethane formul ation as a cross |inker.
The present invention describes the production and compositions of an improved

palm-based water blown flexible polyurethane foams (PUFs) by incorporating

phthalates into the polyurethane formulation as a cross linker.

A process for producing flexible polyurethane foams (PUFs) according to the present
invention comprising the steps:

a). preparing of polyols;

b). mixing of said polyols with additives including blowing agent and phthalate as cross
linker to improve the cross linking within the polymer structure; and

¢). mixing of mixture obtained from step (b) with an isocyanate to form polyurethane

foam.

Polyols is the main raw material for the production of polyurethane foams, which may
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(PUFs) according to the present invention conprising

the steps: a). preparing of polyols; b). mxing of

said polyols with additives including blow ng agent

and phthalate as cross 30 linlger to i nprove the cross

linking within the polynmer structure; and c). m xing

bt mi xaliphaicolvr adnowtié€ r polylytdegxy( lspmpburd, awhichowylhimae with the

to form pol yuret hane foam Polyols is the main.r .
ieeuelt; The Pracks 10F Biditing inopelie i per dindOre i Malaysia Patent

\Nbl CRIYRY418H- Ab@af@éht abinghgdrk:C 5322 ¥R tHatenp OAPPEAFiBX Indonesia:

ound, which will react with the isocyanate. The

,896 Thisidisslasateds ingornesatpdherein asaeferssen di scl osed i n

Mal aysi a Patent No. MY-114189-A, Patent Singapore.:

55223 and Patent Application/lndonesia: P962884. This

dihs cldasive ds aontbimtiparadtphchaheéseascrass lkeer ehime shrfidtant, amine

addjtive is_a conbination of ght hal at es _as cross
catakvet tinsqafalysbritamg retardant and chpin fstendgh dhthalates; frthe amount 0.5

pp R iR HBARH Aol S REink o B 0 ormytation t0 increase
In’men drossl lipking ovighini the i potyongronatverk. |1me0phtlm§atém fareu bdédteh from the
t | i nki | .
Sl SRSF TSR TES P B Skl B B8 g ghomic
Bloviths el Whidhhfetakeat &%@n@koséideltk YbarR thé pbBURShan¥@oBiposition.

is used as a chem cal blow ng agent, which’rel eases
Pzeforahlydthexwater used fm@mmﬂsentpovaeush@wt semposhn.i on.
Preferably, the water used in the present invention is
about 3 to 5 pphp. In the preferred enbodi nent of the

B ©BE NPrefeRé@ NérhBYImEHO6Y ARAtRedefit HMY¥nAOE Rbcyahdte is any one or
conbi nati on of toluene diisocyanate (TDI)

spmhaaiipief Hivenedliiseoapain 4TPI Wmhynsdmethage dasqoyanats,@4DI) or its

@gﬂl vitUes aftd ﬁjengﬁ:lf%l @Iggl‘éédéné;q Y an%ﬁ%rﬁhg !nﬁgtuFQ &f b6l toluene

diipdts aydteredndaneodified odipheiimethdiee difesiyhhatel NBe infodifid MDI is
preferabloyt 50 to 100 pphp. 20 Brief Description of the '
O

g\ﬁahlg'si 100 pphp.

Brief Description of the Drawings

Figure 1 shows the table of characteristics of palm-based polyols.
Detailed Descriptions of the Preferred Embodiments

A detailed description of the preferred embodiment of the present invention will now

be provided.
The present invention describes the production and compositions of an improved
palm-based flexible polyurethane foams (PUFs) by incorporating phthalates into the

polyurethane formulation as a cross linker.

A process for producing flexible polyurethane foams (PUFs) comprising the steps:




10

15

20

25

30

25 Figure 1 shows the table of characteristics of
pal m based pol yols. Detailed Descriptions of the
Preferred Enbodi ments A detail ed description of the
preferred enbodi nent of the present invention will now
be provided. The present invention describes the
production and conpositions of an inproved 30

;aaal preparexbiffobpaldhl e pol yuret hane foans (PUFs) by
t ht hal. at to the th
i Pt Pl 1 Qa0 pvasS ST ables B bowes Bghn aud phigalate as
fctaxnipk& 8 %ﬁ%@ﬁﬁ%@ssﬁﬁﬂkﬁfg \ﬂrﬂgﬁﬁﬁe 19(9 E:l‘ Shietr:NRd

steps: 5 a). preparin pol yol s; . b). mxing of
Shindixpeg gomextwiet dhtaided ?rpmesep (o)l widh ag igsicpaniateytoaipemtpolyurethane
z-%nd pht hal ate as cross linker to inprove the cross

R ng wthin the polyner structure; and c). m xing
of m xture obtained fromstep (b) with an isocyanate
to form polyurethane 5 foam The process for producin

dihetecepofoy prodyaingied die riilyal [hes bepn; disqlxmeéyts Malaystadiatent Rio. MY-
1 t t
7oy SRR, a8 SRR AaFRL T o, T

ldﬁBZ:QTSDtErlairedrﬂMtai Rerain aseéfere@tee. 10 The bl owi ng agent
used in the present invention is preferably water.
G her bl owi ng agent such as methyl ene chloride may

PR DI0RiES Sifdny G hﬁlr theorBleAf fnvRhti id Pref@ %héxo ther blowing
AP atepy Bped prefll VBT

st'ep 1 nvolving of prepar
;agérytcshsh aPmothgkae ohlopde payiatsy healsyd| a;themqilaoe&f ar iregombination
%1)5 and can be referred to Patent Ml aysi a:
Wa'$89- A, Patent Singapore: 55223 and Pat ent
Application Indonesia: P962884. There are four types
of polyols that can be produced fromthis patented
piinst etsp. in\Tdieinghﬁrmcp@hingﬁ paya$. Proesse qiqirgmaringapadyols involves a

Iflevlvus etprsae} % can Srred &) Patent Malaysia: MY-114189-A, Patent Singapore:
55223 and Patent Application Indonesia: P962884. There are four types of polyols that
can be produced from this patented process. The characteristics of these polyols are

illustrated in Figure 1.

Additives and blowing agent are then added into the mixture and mixed thoroughly
until a homogenous mixture obtained. The mixing is done at about 2000 rpm until the
mixture turns creamy. The additive is a combination of phthalate as cross linker,
silicone surfactant, amine catalyst, tin catalyst, flame retardant and chain extender. The
functions of these additives are to control and modify the final polyurethane polymer,
in which phthalate, in the amount 0.5 to 5.0 pphp (parts per hundred polyols) is
incorporated into the formulation to increase the cross linking within the polymer
network. The phthalates are selected from the group of alkyl aryl phthalates and dialkyl
phthalates. Another main ingredient in polyurethane formulation is blowing agent. In
this process, about 3 to 5 pphp of water is used as chemical blowing agent, which reacts
with isocyanate to form unstable carbamic acid, which decomposes to urea and carbon

dioxide. Carbon dioxide provides the expansion or generates the cell structure of foam.
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20 Additives and bl owi ng agent are then added into the
m xture and m xed thoroughly until a honbgenous

m xture obtained. The m xing is done at about 2000 rpm
until the m xture turns creany. The additive is a

conbi nati on of phthalate as ciwoss |linker, silicone
surfactant, am ne cataly tin catalyst, flane

erarmmmg ahdhec hl@ndﬁdemlmla abtaimesefiom therabove rvgthoan isocyanate to

rﬁc' @P@'ﬁﬂe l&aneS%fu?}LgrhE 1|sonc9 arteg knagr\?ehgﬁ’é;cttgedy fru%le 'eé}gup of toluene
amcwyhnaﬁe XTDI),5 diphppyfimettaae t dispeyanhendvied) pel ito! driviatives. The

incorporated into the formulation to increase the
prefestd ispiaagteipt Aerblerd roprpawstionacrsring torike present invention is

ORRIEIR. SRRl P HBMAURAL ALSnd Mo mosie
idiygheegdinertiane ldllp@ﬂyynmetﬂrafeea‘tﬂy)thmﬂmﬂum of nodificMAY is in the range
agent. In this process, about 3 to 5 pphp of water

o a@§§é0é%%8géﬂmbal bl owi ng agent, which reacts with

i socyanate to form unstable carbam c acid, which

deconposes to urea and carbon di oxi de. Carbon di oxi de

prastly, dies prehared ypphusitiome onixgee eraytespaunal ingd & phstia ohyiteeproduce

Oise P Rtery AN o B RAHe R FOUEEy Biaf it o prqduce molded

gednyur et hane foam The. isocyanate nmay be sel ected
fromthe group of toluene diisocyanate (TDl),
di phenyl net hane diisocyanate (MDI) or its derivatives.

-lign(e? g? é‘i’e‘Lgl%treg(gJPh ealrl]l et ? cFﬁ félrrﬁlh?% frlll%%stgat leF%S)pd‘Q ngglv%fon without
Ry GikteOBE BicMprodent iiﬁ/emﬂfn forkdl limRel toolhyeperifié embediaiat gescribed
and nmodi fied di phenyl met hane diisocyanate. Preferably
ttheseiirount of nodified MDI is in the range of about 50

to 100 pphp. Lastly, the prepared pol yurethane m xture

may be poured into a plastic tray to produce 10 free
rHxampleobMRrodlction pfificy ekey/ palinieasad fexible podyypetharedfonmt 0 a

moul d to produce nol ded foam The foll ow ng exanpl es

are intended to further illustrate the present
IFIE Beh OPrep¥ialiBP UF £R3BYisk HafRlbaldd Ndxi0e oRREhane f dt
[ rllventPon epoage Frmt eas ?g thél speci fle@; enbod?nrﬁer?am and testing

cestmrkmitids> t herein. Exanple 1: Production of free
ri se pal mbased fl exible pol yurethane foam First step:
Preparation of free rise pal mbased flexible

IRk Yt flodadtonf OfRAnsk Hesbic@arR) al%ht'ﬂ)ﬁg IO PRRA 'bhzﬁ:@ polyols (RE-
For the production of free rise flexib foam abou

3oy 1 ois mhedbasé@tmmlwp gug. ﬁfamdﬂ)tlwes “wén qgriai annrslnzd such as 3

th I ti [t ai n. t

il Co@RAE Shiteq BB Il 1Rt A CRR P B TR, 1.5 bt

SikhEhoL halat@ 6. 6r.mjhp tam,emﬂ st ahdl 19sgphp wdted@BRd@& into the polyol.
pht hal at e pphp tin catalyst and 12 pphp

d| met \é.}r

viheanixBire 1stianed af %@QS) npmeurgé ICYREIMY aPReATARRt ur e i s
stirred at 2000 rpmuntil creany appearance. Next,
about 210 pphp of nodified MDI is added into the
Ndxy,cdbobt 2l pptiptlofrinotiified MBI $¢ hddeddnwgthe pobyol dleadtand mixture is
2000 rpm The stirrin roc t opped when the :
ﬁ;grr% lagqrpﬂ &h éboust 2IOOO Irpn% Fhe st?r?lgg Ipfc’ocgss 1’3 rgtopped when the polyurethane
mixture turns creamy. The mixture is poured into a plastic tray and allowed to rise

freely. The foaming characteristic such as tack free time is recorded.

Second step: Testing on foam's properties.
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plastic tray and allowed to rise freely. The foam ng
characteristic such as tack free tinme is recorded.

Second step: Testing on foanls properties. 7 The foam

is allowed to cure at roomterperature for one day

before it is cut into test specinmen for physica

tlbstipary.is THewgrhios¢uralat ressm denapesatpesr oo oRe dahbcbrfmtng cyiginto test

ShPDRE Pl BEAT tonfod e VS o 4 B el o fl D standard

(mhdthodger cent age open-cell content, where this test is
conducted by using Mcroneritics AccuPyc 1330
Pycnoneter. The test is conparable particularly to

i . e 1S 3

DD Rierd i b GRIBEASTE R B Ress A Bigh N8 Blume (o'
fiay Eaesraageespen-c'éﬂiecdnmt Wwisere olriel test mIc(ardudled ibgqusing Middomeritics
53 577. reS|s, where_ it ne res e are
%%1%38%’0&@“5 ﬁlt%tﬁ GARAR 3‘/%%%13‘3?#%@ %%TWS%%

r 0 :
TH R Ssslel e, SN PIORUE RO diesd PRGBS BLT SR L i pression
thatdnessasdt. Tlse testrisl umtdeudtedcacmrdmggo DINASBV73574 - I\/let hod

E. L?ﬂi%the unsfield T stlng Mach ng. 15 TF%

(o P Erestss PHE mitesda p Precy |agingadd faadthe curves
Q%tiéﬁr(ﬁtthé‘ﬁ?esg Q& 6®ain TaGK dﬁlflﬁ% tHel c%ﬁqpeésaﬁglhamnéssaest according to
m nut es density (rangi ng 35-45 kg/ nB), percentage

cont ent (rangl ng 97-98%, hysteresis

kvﬂ?gaz?ﬁ@?gw@ b s R0 PARAR fubhRRLLASTY 430 - Metod ¥

fusigithd HoR@fgld Béskiap ®Mdchne) F| rst step: Preparation of

nol ded f1 exi bl e pol yur et hane foam

Typical results of the properties of free rise flexible polyurethane foams:

Tack free time (ranging 4-5 minutes), density (ranging 35-45 kg/m®), percentage open
cell content (ranging 97-98%), hysteresis (ranging 50-55%) and tear strength (ranging
90-110 N/m)

Example 2: Production of palm-based molded flexible polyurethane foam.
First step: Preparation of molded flexible polyurethane foam.

For the production of molded flexible foam, about 280g of palm-based polyols (RE--
PG31) is weighed inside the plastic jug. Then, additives with certain amount such as
2.8 pphp (parts per hundred polyols) silicone surfactant, 5.6 pphp amine catalyst, 1.4
pphp dimethyl phthalate, 1.4 pphp tin catalyst and 11.2 pphp water are added into the

polyol. The mixture is stirred at 2000 rpm until creamy appearance.

About 168 pphp of modified MDI is added into the polyol blend and mixture is stirred
again at 2000 rpm. The stirring process is stopped when the polyurethane mixture turns

creamy. The mixture is poured into an aluminum mould with dimension 30 cm x 30 cm
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280g of pal mbased polyols (RE-PG31) is weighed inside

the plastic jug. Then, additives with certain anount

such as 2.8 pphp (parts per hundred polyols) silicone
surfactant, 5.6 pphp am ne cafgal yst, 1.4 pphp di nethyl
phthal ate, 1.4 pphp tin catalyst and 11.2 pphp water
arfecrcdd dhd mpoldt ik elgsed.\Adter 4mmmutdsxtherfearnds taken peldfrem the mould
20 r ntil crea ppear ance. 30 About 168 pphp of
ﬁﬁgﬂ}eitg‘gg%mf‘glsa’asa%reﬁnto the polyol blend and

m xture is stirred again at 2000 rpm The stirring

process is stopped when the pol yurethane m xture turns
SeeendsteprestinganioamisPropartiesd i nto an al uni num noul d

with dinmension 30 cmx 30 cm 8 x 5 cmand the nould

is closed. After 4 mnutes, the foamis taken out from

tThe foam lislaldowelt totduee htaobmf tem@eiature befravias tuitdfto tSstepecimen for
step: Testing on f,O%MS properties. 5 The foamis

hysea aestlag-cﬂmphaslca g are peEPumesascording te standard ragthods:

into test specinen for physical testing. The physical

tests are performed according to standard methods: (i)
DB Menkiyy, witeer the idbmsityamesaltylated froal epressiod: eight (kg)/volume (m?).

expressi on: wei ght, (kg)/vol u nB) . i, .
& _P‘é‘QEeIS%e §'tr?sgs§’,hér\ﬁﬁ%‘15 _és fl}‘?ﬂg‘ré‘?s% fie Q&%ﬁ?fég_éo‘%fhe4‘5%‘pressmn
Shfdhess €50kt Rt KRABRIRSS &Boﬂﬁ{ 99N 38§17, This test

i s conducted according to D 3 577. (i1v) Hysteresis,

e Hysietesisewbenedsmegresthaarse betesen loadiigragd amtpading curves

unl di curves pl.otted ,on the stress. vs sirai.n .curve.
R e St s il iR sPfing I8 PuiresSiol Sk oy Sfqine to
N7/935735 (v) Tear Strength, where this test is

conduct ed accor di n%ﬂéo ASTM 3574 -Method F usi ng t he
oL hedri Srengthe stheregthigien isecondygied-agcopdingta 4SAM PR — Method F

ﬁfsl%g‘%{ié hi68 s%felﬁésﬂﬁgh@cﬁﬁ{ep' € polyurethane foams: Tack

re me?ranglng -5 mnutes), density (ranging

45-55 kg/ nB), hysteresis 20 (rangi ng 50-55%,

conpressi ve stress (rangin -7 kPa), and tear
éﬁygpg:lqbgeﬁul(q.()dfﬁ@q H@pg&i@s Qg@o%e _exﬁ)le 1:))olyuret ane t%ams:

Tack free time (ranging 4-5 minutes), density (ranging 45-55 kg/m’), hysteresis
(ranging 50-55%), compressive stress (ranging 5-7 kPa), and tear strength (ranging

140-150 N/m).

It is to be understood that the present invention may be embodied in other specific
forms and is not limited to the sole embodiment described above. However
modification and equivalents of the disclosed concepts such as those which readily
occur to one skilled in the art are intended to be included within the scope of the claims

which are appended thereto.
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It is to be understood that the present invention may
be enbodied in other specific forns and is not limted
to the sol e enbodi ment descri bed above. However 25
nodi fication and equi val ents of the disclosed concepts
such as those which readily oegcur to one skilled in
the art are intended to be included within the scope
@lainfee cl ai s which are appended thereto. 9 Cains 1
A process for producing flexible polyurethane foans
(PUFs) conprising the steps: a). preparing of polyols;
9. 0 pro¥tesi t88pBluG AL HePiBleliyurdthinlt RS (PUERS cbRpHIRL Mk steps:
bl ow ng agen? and phthal ate as cross linker to i nprove
aheprepairg dfipokiolyy wi t hin the pol ymer structure; and

.M. Xi 0 1 Xt ur. tai ned, fromste b} wth a
P ettt o dlith PR SR GRSV da8hufly'ohule as cross
PIREES SmbRveRhOEHS Ikihg Rithidl tRe pollybier sthivaie, fndams
according to Claim]1, erein said phthal ates are

sl mixiegiof mixrenebtgined, frosr step K§) widh gn issyanateatoeforrpolyurethane
qﬁgkkyl pht hal ates. 3. The process for producing

fI'exi bl e pol yuret hane foans according to Claim3, 15
wherein said phthalates is in the range of about 0.5

to 5.0 pphp. 5. The process_ for producing flexible )

Pol yileepiosess fosprpdusingo flgxible pelyerethane 1foamp aicgerdingafoy Claim 1,
? : . % _
3tk 45 LD reRlckthin e EHEAD S AR AABRIARor dialy

ehtlmlayst , tin catalyst, flane retardant and 20 chain
extender. 6. The process for producing flexible

pol yur et hane foans according to Claim1l, wherein said

B ORI RYERT for Sprd@icEig RRible pdlyBrdRiaA6 e®8mE According to Claim 3,
produci ng flexi bl e polyurethane foans according to

GVheirem Bgid \phthabites is in e wartgeof about 0. atorsshgehpf about 3

to 5 pphp. 8. The process for producing flexible

pol yur et hane foans according to Claim1l, wherein said

155 0C Y RO Hréoeks f&nyr&ﬁ&ngrﬂ&m@ip@@tuiraﬂa&f fdaflsURRErding to Claim 1,
di i socyanate (TDl), 30 di Ehenyl net hane dii socyanate

(NBK9in oyaiq tasldive; ingtudings p

combination of silicone surfactant, amine catalyst, tin catalyst, flame retardant and

thalate as cross linker, and any one of or a

chain extender.

6. The process for producing flexible polyurethane foams according to Claim 1,

wherein said blowing agent is water.

7. The process for producing flexible polyurethane foams according to Claim 6,

wherein said water is in a range of about 3 to 5 pphp.

8. The process for producing flexible polyurethane foams according to Claim 1,
wherein said isocyanate is any one or combination of toluene diisocyanate (TDI),

diphenylmethane diisocyanate (MDI) or its derivatives.

9. The process for producing flexible polyurethane foams according to Claim 8,

wherein said isocyanate is preferably modified MDI containing mixture of modified
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9. The process for producing flexible polyurethane

foans according to Claim8, wherein said isocyanate is
preferably nodified MDI containing m xture of nodified

10 tol uene diisocyanate and nodified di phenyl net hane

di i socyanate. 10. The processliéor producing flexible

pol yur et hane foans according to Claim8, wherein said

relaene disonppaiegand madifeed dinkgnybnethansdiisseyangte100 pphp.

5 11. The process for producing flexible polyurethane

foans according to Claim1, wherein it has produced

981 dr'fer pocedssor fredudige flegiblel pelyniiant cfanms ictdrding to Claim 8,
i mpraoved properties.in termof tack free tinme of about
hersinead m MPLs indhe ranga of fput S0 t, E9¢ephrage

open-cel |l of about 98% hysteresis of about 56% and

tear strength of about 10 100 NNm 12. The process for
driodilei ppcédsefor redypingy flegiblea pelyhietrmne afoams dicogrding to Claim 1,

Claiml wherein it h roduced .sai d nol ded .fl exi bl e,

SuRbh gt oah el e e P Iath R Rl R fianiss b cjmproved

paGperfidsei fetii®rohclaRebttinfe BT AHER nﬁﬂ@t&é?r&%ki?r of aBRAWO kg/m’,
5 %and 15 tear strength of about 140 NNm I3. A

foeesentake opesi-¢all eff dhont 98 Bahysteresis o€ abant S6Yclansteansteength of about

qr&gl\%n.d ains 1 to 12.

12,  The process for producing flexible polyurethane foams according to Claim 1,
wherein it has produced said molded flexible polyurethane foams with improved
properties in term of tack free time of about 4 minutes, hysteresis of about 55 % and

tear strength of about 140 N/m.

13. A flexible polyurethane foam produced according to any one of Claims 1 to 12.



