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WD 2008/ 043994 PCT/ GB2007/ 003819 1 | NTERMEDI ATES FOR
PREPARATI ON OF POLYMERI C COMPCSI TI ONS Thi s i nvention

W@ o184 a et hod and materials for the produptT/GB2@f7/003819

a Stable Liquid Internediate used in the production
of inproved porous polyneric conpositions, 5

particul arly, though by no feans exclusively, suitable
for use in the formation of inpact absorbing surfaces
for sports or children's play areas, safety tiles,
conpliant substrates for recreational_ surfaces_ and
o5 AVBHARHRTEE . PRAATLOERT| T HE Lo SOPRERE NS

surfaces conprise of particles of natural or synthetic
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| _ he par _ C cause emto a _
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iorfrg%g@guag&ﬁo@g Mp&g@ b‘é’ﬁ&%{sto@?e conposition may be

orm-a spor ay surface or to forma
substrate to another surface such as that provided by
synthetic turf for exanple. 20 The conpositions are
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accurat meteri € gran Id
mté)’&rel‘?,;)#%{n é%&utﬂﬁ%n@%%ﬁ?@%). AU proflietleDiedd1eM
monomer-rubber (EPDM)\ for example, adhered together by poiyurethane based
moisture curing pre-polymer (“binder”). The moisture curing pre-polymer is in such
quantity as to coat the surfaces of the particles to cause them to adhere leaving the

interstices between the granules void to enable the uncured pre-polymer to come into

contact with airbome water.

The composition may be laid to forrn a sports or play surface or to form a substrate to

another surface such as that provided by synthetic turf for example.

The compositions are prepared on site immediately before instaliation by accurately
metering out the granules, liquid pre-polymer and, if necessary, thoroughly mixing them

prior to laying.

A critical characteristic of impact absorbing safety surfaces is that they have to deform

when subjected to an impacting force. The amount of deformation depends on the
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A critical characteristic of inpact absorbing safety

surfaces is that they have to deform 25 when
waameeded to an inpacting force. The anpunt oPCT/GB2007/003819

def ormati on depends on the WD 2008/ 043994

PCT/ GB2007/ 003819 2 surface thickness and the

conpressi on nodul us of the fat eri al . However, the

safety surfaces nust be of such a thickness that the
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assqociated with shrinkage. The strength of polyneric
S%%ﬁﬁw?ﬁtions is proportional to binder concentration -

see Figure 2. However, increasing binder

concentration also increases stiffness which
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n practical terns this I0 neans that the
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polymerization to p stronger and
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pOSSI ccording to a preferred aspect of
oddgvention there is provided a material and nethod

it is the object of the present invention to provide methods and materials for the
production of a Stable Liquid Intermediate used to produce porous polymeric
composites that mitigates against the aforementioned disadvantages. Thisis
accomplished by modifying the mechanics of polymerization to produce inherently

stronger and more impact absorbing compositions that were hitherto possible.

According to a preferred aspect of the invention there is provided a material and method

for producing improved porous polymeric compositions comprising of the following:

Forming a Stable Liquid intermediate comprising of polyol and/or water and/or acid
and/or catalyst for the preparation of improved polymeric compositions by substantially

modifying the mechanics of curing.
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20 for producing inproved porous polyneric
conpositions conprising of the followng: Formng a

wEGe@Blo€3924 qui d | nt ermedi ate conpri sing of pol ypCT/aBei061003819

wat er and/or acid and/or catalyst for the preparation
of inproved pol yneric conpositions by substantially
rodi fyi ng the mechani cs of c®ring. 25 WD 2008/ 043994
PCT/ GB2007/ 003819 3 The polyol of the Stable Liquid

j . b I I
AT B 8 SES eAHEhes roh o n en
| val ' th f. T | yol of t.
BieRiPoeTe dreth dhBrmencarismEESeRg st yeichamiie b
a 5 polyester polyol with a nolecul ar weight from 100
to 9.000, preferably from1.000 to 6.000, nore
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preferably phosphoric acid; phosphorous acid;
sul phuric acid; an ester or mxtures thereof 15 Stable

i ol of 86 S L0 BB EYS R RoPietiiraf oo

oRESEBIS fohn Mo seACt i Ng the pol yol with 1.0%to 40.0%

The acid of the Stable Liquid Intermediate may be organic or inorganic acid, preferably a

P- or S-containing acid and more preferably phosphoric acid; phosphorous acid;

sulphuric acid; an ester or mixtures thereof.

Stable Liquid Intermediate may be a reaction product of the polyol and the acid.

Stable Liquid Intermediate may be produced by reacting the polyol with 1.0% to 40.0%

by weight preferably 3.0% to 20.0% by weight with the acid component at temperatures

between 10.0°C and 40.0°C and more preferably at ambient temperatures.

Stable Liquid Intermediate may be a solution of at least one acid ester; a potyot and

water.

Stable Liquid intermediate may contain catalyst and/or additives such as a pigment.
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by wei ght preferably 3.0%to 20.0% by wei ght with the

acid conponent at tenperatures between 10.0C and
waasand nore preferably at ambi ent tenper at PCEEB2@0/003819

Stable Liquid Internediate nmay be a solution of at

| east one acid ester; a polyol and water. Stable

Liquid Internmedi ate may confai n cat al yst and/ or

additives such as a pignent. 25 WD 2008/ 043994
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ate. 5 The invention will be

S%‘?t er ap|loarent romthe follow ng description,
reference being made to Table 7, which concerns, by
vvay of exanple only, the forrrati on of a Stable Liquid
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acid and potyet see
polymeric composition used in the installation of a recreational surface in accordance

with one method thereof.

A Stable Liquid Intermediate is formed by mixing phosphoric acid and potyether based

polyol — see # 5 of Table 7.

A Stable Granulate Intermediate is formed by mixing Stable Liquid Intermediate (2% by

weight) with rubber granules size 1- 4 mm (98% by weight) - Table 8 #1.

The Stable Granulate Intermediate (88% by weight) is mixed with moisture curing
polyurethane based pre-polymer (12% by weight) to form an uncured non-coherent
mass. In general, the concentration of the binder in the uncured non-coherent mass is

5<20% (by weight).
The uncured non-coherent mass is applied to a stable sub-base and allowed to cure.

Again by way of example, a Stable Liquid Intermediate is formed by mixing phosphoric

acid water and polyether based polyol - #4 Table 7.
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A Stable Granulate Internediate is forned by m xing
Stable Liquid Internediate (2% by 15 weight) with
WO ioBes39g anul es size 1- 4 mm (98% by wei ght) PCTIaBR@®7803819

#1. The Stable Granulate Internedi ate (88% by wei ght)

is mxed with noisture curing polyurethane based
pre-polymer (12% by wei ght) Sto form an uncured

non- coherent nmass. In general, the concentration of
the binder in the uncured non-coherent mass is 20
5<20% (by wei ght). The uncured non-coherent mass is

i : - Lo cure. :
A BBl it he Bl BB e Sk i Mol
' m, X1 ng ric 25 acid water and
“‘%%f@‘é{“ﬂ’é?s £ o fg?'%-%;éz)t Table 7. WD 2008/ 043994
PCT/ GB2007/ 003819 5 A Stable G anul ate Internedi ate
is formed by mxing Stable Liquid Internmediate with

SRS A AR Bfrpfictosd ol AR S s Sunp
ool ahl oD R, Wk e B B SR e

birfdef il %'E% Li_;eruHIPndﬁU&MEFe% Mags ﬁ%@?ﬁ'{%\f ﬁ?iﬁrzt).i s 2<10% (by

wel ght An appropriate quantity m xture is
transferred to a tile press. 10 Heat and pressure is
applied to the m xture to cause partial curing. The

Antdppfophiste RIaARY of e AR fiilrdnd BhliRprkg. ful Iy cure
Heat and pressure is applied to the mixture to cause partial curing.

The tile so formed is de-moulded and allow to fully cure.

Again by way of example, Stable Liquid intermediate (2%) is mixed with rubber granules

(12%) at a manufacturing location to form Stable Granulate Intermediate.

Stable Granulate Intermediate is transported to site and mixed with a moisture curing

polyurethane based pre-polymer to form an uncured non-coherent mass.
The uncured non-coherent mass is applied to a stable sub-base and allowed to cure.

in order to explain the uniqueness of the invention experimental results will be

hereinafter reported.
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15 Again by way of exanple, Stable Liquid Internediate

(2% is mxed with rubber granules (12% at a
woracveNesvuri ng | ocation to form Stabl e G anul ap€I/GB2007/003819

Internedi ate. Stable Ganulate Internediate is _

transported to site and m xed wth a noisture curing

pol yur et hane based pre- pol yr%r to forman uncured .

non coherent mass. 20 The uncured non-coherent nass i's
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conpri si ng ol

dﬁﬁ?@%ﬂw@mé%sﬂe% 6 0 g A e

on&5hea term nations of Utimte Tensile
nStrengt and %gg ongation to Break were perforned on

each sanple. See Figure 3. Figure 4 shows that tiles
conprising of Stable Liquid Internediate (2% and

Fig®e AL dbfs Mfﬁé@&rﬂﬁ%yn@%ﬁ%@%ﬁ?& ﬂ%%%nﬁg}?ﬁfj%fet &?@ '2h8§ moisture

strength equivalent t

cupiRGBFe-Soiserqd Z%Wte%@%ﬁém %Hﬁglextytqg &l BRVentbidl sa20%

bi nder. "Moreove
comprising of rubber granules bound together with >20% binder. Moreover, the

Deformation Coefficient (% Elongation to Break / UTS) was almost double that of the

conventionatl tile of similar tensile strength. See Figure 5

it will be observed that the % Elongation to Break could not be achieved by a

conventional porous polymeric composition. See Figure 6

This means that porous polymeric safety surfaces and tiles incorporating the Stable
Liquid Intermediate herein described will deform under impact considerably more than
conventional porous composites, thus absorbing far more impact energy yet stili be
stronger than safety surfaces comprising of conventional polymeric porous

compositions.

Moreover, material costs of porous polymeric compositions herein described are
considerably less that those associated with conventional porous polymeric

compositions of similar Uttimate Tensile Strength and achieve % Elongation to Break



Def ormati on Coefficient (% Elongation to Break / UTS)
was al nost double that of the conventional tile of

W@ R0WBI0&994 ensi |l e strength. See Figure 5 It w | PCDHEB2007/003819
observed that the % El ongation to Break coul d not be
achieved by a 15 conventional porous polyneric
conposition- See Figure 6 THi s nmeans t hat por ous
pol ynmeric safety surfaces and tiles incorporating the

oot A TSP

teGNONG ti onal porous conposites, thus absorbing far
nore-1npact energy yet still be 20 stronger than
safety surfaces conprising of conventional polyneric
porous conpositions. Mreover, material costs of
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. Break WO 2008/ 043994 PCT/ GB2007/ 003819
ong KRB i, o8, BRIEE PosSb WM ASRBIBGAI By Heppe thereof as
e§onvent|onal or ous poI meric technology. It will be
pee B¢ the aapernded Glaimsg ﬁ@!’eﬂrﬁ%’ﬁ’@édh? possibletpermissible
invention to the 5 aforenenti oned exanples only, many
cofninations of gesefihcesponegits of thaditableddquid intermediate.
skilled in the art, being possible, wthout departing
fromthe scope thereof as defined by the appended
clains. Figure 7 defines the possible permssible
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conbi nati ons of generic conponents of the Stable
Liquid Internedi ate. WD 2008/ 043994 PCT/ GB2007/ 003819
W@2008M04399%6 1. Stable Liquid Internedi ate, conpPCHGBU0GN03819
a polyol and/or an acid and/or catalyst and/or water
for the preparation of polyneric conpositions 5 2.
Stabl e Liquid Internediate, 8ccordi ng to Caiml
wherein the Stable Liquid Internedi ate conprises of a
¥ol; acid; catalyst and water. 3. Stable Liquid
Internmedi ate, according to Caim1l wherein the Stable
Liquid 10 Internedi ate conprises of a polyol; acid
and water. 4. Stable Liquid Internedi ate, according to

Soﬁﬁ'ip %gm&%&&%@? %@%ﬁ“&?‘# ia%ﬁgka%ﬁéo?sg if?d%fd/or catalyst
ahor bl fHibidol e BrepanBs bt pAiEH Lol bbors o\ ML of

pol yol and water. 6. Stable Liquid Internediate,
according to Claim1 wherein the Stable Liquid

' I : i d_and L .
20 7S BRE AR FRARYAER o ordhe cldings ol WY 5 68T00H

20 7. Stable accor dl ng

wher ﬁié?m&&ﬁte%bﬁfﬁb%é&f%%@oz; LeheLBl ahEwaRpP! | ses of a

pol yol and cata

3. Stable Liquid Intermediate, according to Claim 1 wherein the Stable Liquid

Intermediate comprises of a polyol; acid and water.

4. Stable Liquid Intermediate, according to Claim 1 wherein the Stable Liquid

Intermediate comprises of a polyol, catalyst and water.

5. Stable Liquid Intermediate, according to Claim 1 wherein the Stable Liquid

Intermediate comprises of a polyol and water.

6. Stable Liquid Intermediate, according to Claim 1 wherein the Stable Liquid

intermediate comprises of a polyol; acid and catalyst.

7. Stable Liquid Intermediate, according to Claim 1 wherein the Stable Liquid

intermediate comprises of a polyol and catalyst.

8. Stable Liquid intermediate, according to Claim 1 wherein the Stable Liquid

Intermediate comprises of a polyo! and acid.
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8. Stable Liquid Internmediate, according to Claiml
wherein the Stable Liquid 25 Internmedi ate conprises

w@booa/0poby ol and acid WO 2008/ 043994 PCT/ GB200F¢DGBaW/003819

9 9. A Stable Liquid Internmediate according to any of
the preceding dains wherein _the polyol is polyester
pol yol , a pol yoxypropyl ene- 8r pol yoxypr opyl ene-

pol yoxyet het ene polyol or a mixture thereof. 5 10. A
Stable Liquid Internmediate according to any of the
precedi ng clains wherein the polyol conprises a

ol ey e EQuhoRbeda? S54RI Y 9%@2%%93%@?@3 st
ana SSERUPLR e S R B FhRRpYRRE, eepobigptens:

St abybieiint BhoIHR Y ke iGigsel N9 Lo any of the

precedi ng cl ai ns erein the polyol has a
functionality from2 to 5 and preferably from2 to 3.
12. Stable Liquid Internediate according to any of

C @ ABSthbled iquitd in@ﬁ@&a@.a&@cﬁ%ﬁ%?bear%fﬁp%&égnrd dlaims wherein

or gani C or i1 norganic acl

S- cothb ool bnifrisss é‘BeretH&} ol &1 di\}?—l's%f Bgﬁ&g@? grtﬁoiemtar

aci d, phosphorous acid, sul phuric aci

ther weihironiTh o8 16'Gad, BREGMIy frdm -1.08030 6 Bob! H*ejaf%fﬁfi%”"m

I nter medi ate according to any of the precedin
wher €500 td 5.060 and especially from 2.000 to 4.000 g/Mol.

11. Stable Liquid Intermediate according to any of the preceding claims wherein the

polyol has a functionality from 2 to 5 and preferably from 2 to 3.

12. Stable Liquid Intermediate according to any of Claims 1; 2; 3; 6 and 8 wherein
the acid is organic or inorganic acid, preferably a P- or S-containing acid and
more preferably phosphoric acid, phosphorous acid, sulphuric acid, an ester

thereof or mixtures thereof.

13. Stable Liquid intermediate according to any of the preceding claims, wherein it is

a reaction product of the polyol and the acid.

14. Stable Liquid Intermediate according to any of the preceding claims, wherein itis
a reaction product of the polyol with 1.0% to 40.0% by weight, preferably 3.0% to
20.0% by weight, with the acid component at temperatures between 10.0°C and

40.0°C and more preferably at ambient temperatures.
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20 a reaction product of the polyol and the acid. 14.
Stable Liquid Internedi ate according to any of the

w@e@sedtiong clainms, wherein it is a reaction ppOUGBR00GH03819

the polyol with 1.0%to 40.0% by weight, preferably
3.0%to 20.0% by weight, with the acid conponent at
t enper at ures between 10.0C ald 25 40.0C and nore
preferably at anbient tenperatures. W 2008/ 043994
PCT/ GB2007/ 003819 10 15. Stable Liquid Internedi ate
according to any of the preceding clains wherein

Lﬁ@%@%ﬂﬁﬁi‘%ﬁt&%@”ﬂ%ag‘%ﬂea i g groos
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Stable Liquid Internediate accordl ng to any of the
precedi ng clains is mxed with particulate materi al

b
R0k i DAL B o o 5 e P s ot
Stable %‘_?mu]atedd Intser di at.e. ‘ilt8 .l\/let.hod of. use
wher &PIR KL Eﬁ?%lq PRARIMEMe i s mixed with

rubber granules based on butatiene-rubber (BR),
styrene but ati ene-rubber (SBR), isoprene 15 rubber

s i R AEREFAE BFO%, Ao U e
oo g efﬁag"%'r%%eﬁ%w@* 25 b8 B e L Ep g ano

and nat ur al

more preferagg% ﬁ? tEmY:@}a‘Etﬂ@Js t?oefgrm a Stable Granulate

Intermediate.

18. Method of use wherein Stable Liquid intermediate is m;xed with rubber granules
based on butatiene-rubber (BR), styrene butatienerubber (SBR), isoprene-
rubber (iR), styrene-isoprenbutatiene-rubber (SIBR), acrylonitrilbutadiene-rubber
(NBR), chioroprene-rubber (CR), isobutene-isoprene-rubber (liR), ethylene-
propylene-diene-monomer-rubber (EPDM) and natural rubber (NR), vulcanized

thermoplastic (TPV) or mixtures thereof, and preferably a recycling material.

19. Method of use according to Claim18 wherein a Stable Liquid Intermediate of one
of the claims 1 to 16 is mixed with non-elastomeric particulate material such as

pea-gravel or re-cycled glass granules.

20. Method of use wherein the particulate material of particle size <0.5mm to 200

mm.



t hernopl astic (TPV) or m xtures thereof, and

preferably a recycling material. 20 19. Method of use
waemendiong to C ai nl8 wherein a Stable Liquid PCT/GB2007/003819

Internediate of one of the clainms | to 16 is m xed

wi th non-el astoneric particulate material such as

pea-gravel or re-cycled gl akk granul es. 20. Method of

use wherein the particulate material of particle size

<0.5mMmto 200 25 nm WD 2008/043994 PCT/ GB2007/003819

11 21. Method of use accordi ng to any of the clains 18

TSRS o PR i i .
e PRI okl W%Zén%%ase@w b, i
| 4 Bl s B SRR
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tion and shi ppe r fornmed on-site
i mredi ately prior to installation. 10 23. Method of
use according to one of the clains 18 to 22, wherein

S8 MelfbdUcEsHR gw Bnd &%@&9 0% Mg&( b SiHE late

coherent nass Met hod use according to one

t he"ﬁérﬁieﬂﬁtelé erﬁnea%t é’ggﬁtf?l ocat p(ﬁ%@ﬂ f)eé ® s:té%r%@& 8{, ite

curing polyurethane an i socyana
Wi t inrediately prior to instaliation.

23. Method of use according to one of the claims 18 to 22, wherein setting accurs

in the presence of water to form a coherent mass

24. Method of use according to one of the claims 18 to 23 wherein the binder is

moisture curing polyurethane based pre-polymer or an isocyanate with a

functionality > 1.5.

25. Method of use according to one of the claims 18 to 24 wherein the binder is
an aromatic pre-polymer based on MDI, TDI or a mixture thereof, or an aliphatic

pre-polymer either of which may be based on polyether or polyester polyol.

26. Method of use according to one of the claims 18 to 25 wherein the binder

concenftration according to Claims 21 to 25 is 2% to 30% by weight.



functionality > 1.5. 25. Method of use according to
one of the clains 18 to 24 wherein the binder is an

W@e@smiioes pre- pol yner based on MDI, TDI or a nmPEI/GB2007/003819

10

thereof, or an aliphatic 20 pre-polyner either of

whi ch may be based on pol yether or pol yester potyol.
26. Method of use according t 32ne of the clains 18 to
25 wherein the binder concentration according to

S&i%‘.f@a%év% %p%%l%c%o%‘é%%% _ca%% ﬁ%%@%%‘?%ietn%g@ iv?%%‘é‘“ § Moxure of
' 8 .26 [

o el ¢S taPB GreRER mEmi<sidle abt B s e = PEbREA U age and

Phar - caitegt TtEa Safihent ¥ ifaniedn b b AL A Rtals PBeround, a

runni ng‘nbég%cor a zport hall floor. 5 28. Method of

use acco I{%rao%o n&ha P%”‘CI aim 27 wherein the

conpliant coherent nmass can be used as an under
| ayer, interface layer or a base layer for artificial

t urf,,0 lLoors, or i Ig d arti te or .i ’
contpPriapaf 8 fea ol PE o Bie Ghh ¢ Spreph e comptant
stone-blend?d ggtgneric rtar floor.. 10
coherent ma n be used as an under layer, interface layer or a base layer for
artificial turf or floors, or is a moulded article or in combination with mineralic

components is a stone-blended polymeric mortar floor.



