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WD 2008/ 014566 PCT/ AU2007/001094 1 Protective surface

filmfor aliquid Field of the invention The present
WO posni4566 rel ates to a protective surface filpef/am2@7/001094

liquid and in particular stable protective surface

films used to cover a |arge body of water to prevent

5 evaporation. Background ofq1the invention The need to

conserve scarce water supplies is a major

envi ronment al ue wor | d As a result, an

i ncreasing | eﬁsp %?tlyﬁﬁHHQﬁﬁlfﬂanmga lictist ed t o

various water-saving neasures. In particular, the

| oss of water through evaporation is one area of nmjor

10 concern. Measuresg drc?fsthre'uﬁ(/gﬁﬁgﬂorat' on have
i ncl uded the use of un ergroun rep |rr|gat|on t he

The SEBUAEEBMY PSR B ARRELER PR 8 B RCRATR prtcuer

stable/\ﬁprotemvepgwﬁceorﬂlms kgadl oo cvver M NuFge IR dF water to prevent
roducts have al so been devel oped to reduce 't he

evapalddr ati on from water bodies by covering the surface
of the water, such as shade structures, plastic filns
and 15 ot her fl oati ng nmenbranes. However, the
wi despread adopt i Sackareund afitbeipyenties been
inhibited by the substantial initial capital costs.
The negdripcsinsgbitoscaree svatarw supplias lBeaemamwmmmmél'rlTeblssae avorldwide.

As = RO, Wb ey SR Stslono beforflsied fg¥agous water-saving

measatedar Y padticttdiolthe vée of waekmghoe\fé?io@aﬂiﬁr?@%e area of major
evaporation by formng a barrier on the 20 surface. An

CONCe4Rdi M?@%U@ﬁctﬁ r§§trwp@wap@@tlpndweamcw®@l the wsepflg@derground drip
wnga’t{)&ﬁnt hind 'F@plﬁl:érﬂ%ﬂ{ of gpeﬁ‘sﬁigﬁ?loh W“?ﬂ‘e’ggunlég #@]«%@Ffs Y B&ricting the

eat'l n arged part°c
applloartlsadxfa\mietgte tmehahWbmmoévdpmaBDbmisﬂ(dpM@aSninﬁnuhﬁt t he
filmtypically degrades within a couple of days and
therefore nust be regularly re-applied to remain an
Severaf pexductehdnas alserbelen datstopddisredune dltksliet/apdvatibh ifidns water
% e shown t hat al COP%| | ayers are
bodies by covering the surface of the water, such as shade structures, plastic films and
other floating membranes. However, the widespread adoption of such products has

been inhibited by the substantial initial capital costs.

Chemical monolayers have also been proposed. These are powders which are
dispersed on the water. They commonly incorporate an alcohol (such as cetyl or stearyl
alcohol), which is known to help prevent evaporation by forming a barrier on the
surface. An additive such as hydrated lime may also be blended with the alcohol to
assist the alcohol to self-spread by creating charged particles.

The fundamental disadvantage with alcohol based monolayers is that the film typically
degrades within a couple of days and therefore must be regularly re-applied to remain
an effective barrier to water loss. In addition, trials have shown that alcohol layers are
only partially successful in reducing evaporation with evaporation reductions of less
than 30% reported.
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25 only partially successful in reducing evaporation
W th evaporation reductions of |less than 30%

WO e@sniesds WO 2008/ 014566 PCT/ AU2007/ 001094  2PCT/AU2007/001094
Therefore there is a need for a cost effective
conposition for application to a liquid as a
protective surface filmwhich reduces the evaporation
|l oss of the liquid for an extended period of tine.

ThereRR Bkl B DESA 1P haF Bisrtive s ans Stiol Foranrlicafio (g Adiquid s a
prote&h/@h%&?dcef fAfMWhith fedaeeStie V86BN TosY BRMHEIGLI@YHSan extended

. such as nethyl, ethyl, and phenyl. These materials
periodofhlingt of an inorganic silicon-oxygen backbone
(...-SI-OSi-0Si-0C...) with organic side groups
attached to the silicon atons, which are
four-coordi nate. | Swomaryofdbe dngeniien si de groups
can be used to link two or nore of these -Si-O
Silicoes; kbropelysi@geisise are Byorg@nicesrganig pblymess -vidkth theichemical formula

. h i d roups, and crossljinking, silicones_can .
les'@ﬁP%i‘i?ﬁ _r%@%%mwg{?ﬂuréﬁ w%aw?@yb e;s*?v'p%%@ enks Thage materials
consiﬁ%f@?ﬁihbfg%ﬁﬁcl-: sﬂiBS;‘:{-og( Y Ba¥kbdhe gqfiﬁl@IS‘?@—lSifdr;gg‘twith organic side

liquid to gel to rubber to hard 'astic. The
groupﬁ@%ﬁ@hedypéhe siliconedomspuwihiaii anet four-cobudinate. oy s@DER:ases organic

sce SRS AR, VAU o 3B BY ML At igether. By
varyingo thid1eiSi-Qis ehain  stgtieg akideaigfoups @ dstebslirkitd) Sficones can be
cosnetics, deodorants and shaving gels. The applicant

synthggized guitty a tle syariety rrfbaeperies @ner sormpesitieasnghey can vary in
consSthb 98f A DI 818 At 905 Sl B o b e
polydimethyladoxanecoc PRAE. Thess polymeagearkeadinown &s béagydrophobic (water
repellpi] ek pPSaite Aoty ik B8 (HEN s AP FioTadeeatRATgonal care
PO e B Y S e ™ 1 "

pol ysi | oxanes have limted self spreading ability on

The aPBfi@int His"BUNE AROCYELH BASed polymers (including silicone base polymers)
have the potential to be employed as a large scale liquid surface protector, such as
unenclosed water storage facilities (eg. reservoirs or dams).

However, the main disadvantage of large silicone polymers is the inability to adequately
spread across a large body of water and the slow rate at which they spread across

water.

While polysiloxanes have limited self spreading ability on water, other compounds are
added to the silicone polymer composition to aid in the uniform spreading of the polymer
over the liquid surface. A higher cross linking in the polysilixane leads to a thicker
polymer surface film which would be expected to provide a better heat and mass
transfer barrier at the liquid/gas interface.

In one aspect of the invention, there is provided a composition for the protection of a
body of water comprising
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added to the silicone polynmer conposition to aid in

the uni form spreading of the polyner over the |iquid
walBacsse A hi gher cross linking in the pol ysi PCRADZ007/001094

| eads to a thicker 25 polyner surface filmwhich would

be expected.to provide a better heat and nass

transfer barrier at the liqugd/gas interface. In one

aspect of the invention, there is provided a

C sition,for the protection of a body of water
595\9’%!"8%@%%08/ 014566 PCT/ AU2007/ 001094 3 5-95

Wt % silicone polyner; zero percent to 90 w% carrier
reate t han zero -20 wt % surfact ant.

zero Hrt%t‘égri) QQ:‘S(ﬂ)?' qégerf@@ at'h%ﬁ the addition of a surface

active agent or surfactant 5 consisting of a bipolar

assi sts not only the spreadability of
great?rht@aglqgr%gi@wg%oqlﬁﬁga@ut al so the rate at which the
sil oxane spreads across the water. To achieve a high

| evel d rge of spread across a body of water, it is

The apRiicanf fasn st that fia. additiended a § eqa@tmei gigest or surfactant
conSIéMHgCBf é"b'u%ﬂ%la Ié&ll@'g??a? érﬁ)élélg n‘Mt Rl n‘F}{? tHe. %SIJe'aaQBiﬁty of the silicone

polyner 't
polyner dfut algol thetrate atiwhiotit thetsiloxams es&natdsl acress #owaterofTo achieve a

. - f % and
high I8yl 8 o sBrRst A G B Atah B Watehd! BolsaLt MeAuiaciant is added
up to qgaﬁtr ticsowhighMNo®r a MhidGibe S‘MIL(%H WﬁhQﬁé rsili‘:ébng‘?)to‘g{rhé’ml to bd'formed at
order to enhance the m xi ng e silicone
ambieq demperatareanPrefetalily the elﬁréa%tahblst prasent inears arrfam:lt ah0.2-20 wt%,

more R??fg}%ﬁigog_ﬁﬁxgéggﬁ%ﬁﬁgmfgar A @Lﬁ*g [ Q%m: omranyx|bgg

present in the carrier blend up to 20 wt % but rmre 15

ertolsh i iP5 BouRibis oy RSH e 405 b mter.

order [t @hBBaALS Yhe Bligiby ast tf\é@ﬁcbhé rSHIPrHBr ‘éﬁﬂ%Lﬁfdc%toft l@ preferable that
mneral oil, a vegetable oil or mxtures thereo

the sydactagt '%dﬂixﬁg )ﬂ’ﬂhaac@@mpéﬂblﬁoﬁaﬂﬂﬁé RIiaT Hr training Mhtrh the silicone
polym%r Td{érb?ﬁé?%gpé? :@g%§Atr @%ggé?rggpgg%ao a[)at%eié( wt% but more
typlcally 5-20 wt% and preferably about 10 wt%. The carrier material is preferably
hydrophobic and is preferably selected from the group consisting of a mineral oil, a
vegetable oil or mixtures thereof. As well as acting as a carrier for the surfactant, the oil
(mineral or vegetable) may also be separately mixed with the silicone to reduce the cost
of the composition. The addition of the oil also enhances the spreadability of the silicone
polymer on the water. The total mineral or vegetable oil content is preferably in the
range of 5-90 wt% and more preferably 5-75 wt%.

Within the context of the invention, a vegetable oil is a product of vegetable origin
obtained by extracting the oil from seeds or fruits. Vegetable oils are liquid at ambient
temperature and includes oils of canola, sunflower, safflower mustard, cotton and
peanut, Vegetable oils also include palm oil, linseed oil, tung oil and caster oil.

A mineral oil is a byproduct of the distillation of petroleum to produce gasoline. It is
available in light or heavy grades. To be useful in the invention the viscosity of the

mineral oil should be within the preferred viscosity ranges specified above. Various
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of the conposition. The addition of the oil also

enhances the spreadability of the silicone 20 pol yner
wonoosletséat er. The total mneral or vegetabl e BCT/AU2007/001094

content is preferably in the range of 5-90 wt % and

nore preferably 5-75 wt% Wthin the context of the

i nvention, a vegetable oil i4 a product of vegetable

origin obtained by extracting the oil from seeds or

produpts e desi Bes T RBTCRIL o iasTal o MAtuinch Siger i ol and parafin
ol an%ﬁébgrﬁ@ wﬁﬂnghe ‘éfltlg%?mﬂ w11%5ch§el%ﬂ‘ﬁtof afggetabl e

m ol | | nsee tung oil and
caster oil. A m neral oil is a byproduct of t he

The s%éﬁ‘]‘-} b'a?é& :E:%h{?ﬁeﬁ??ﬁf ﬁ’thﬁ%@ 5&%&%@‘ use ar’c% ddhesion of the

_ ht or heavy gra
film ontq:ethemlstert rrmbemaﬂe Wi ext(mneyemﬂromhmntm blée/r atditives shhasther polymer
withint %ref ed Vi sco; |ty ranges specified

stabili§grsyinay vk B 2008 6ABEBTIRET/ AU2007/ 001004 4

products are descrl bed cormerm ally as mneral oil
Th iﬁh &F“ s white oil gnparaffln oi | and the
© SPEPRBROYINPT o USH IR Hie Riesensinvariion i Prafemabiya gotysrganosiloxane,

such @% E)be(dlmé?hyﬂ' $|I09<9 b@% n@iﬂgyﬂﬁrtﬁe' B ﬁlerer?eqt units in the

chem cal hanc hesi on of t
pO'VOFGﬁUOSI!Ih@ne |chau,sr amm&m dagree of erasselinkingn betvoeeTe thes poLymer chains,

th t I
the pRER! Gt CampBLRe R n NG eBIRETRUg oAt 165 Ganged. By
progressl\leh';e nfdﬁéz%lhgl Y NEfoRR '|§1kﬂ{gef 8f afhley ﬁolyorganosnllcone such as
or ganosi | oxane, such as pol y(di neth | oxane)

pO'Yd'mﬁé%ﬂoﬁl liepnen sold alastomersmndeiesits oan e formede The silicon polymer

or us 19 BN A BB, R B ot dersn

into aéilrattepmf canipot Wﬂbﬁh@ﬂlQﬂld@ﬂiWCd ermeesmécmeeﬁclgmé?eﬂmds are typically
10 pr.ogres |vely |ncrea5|ng t
straigift SRRy RANTRE 561 JoneiBnsietansone Fofcadse of application the fluids

preferﬁ@iymjd\l@eé Widcostty | Ie%@r’[ﬁan SIQ)'O'Odceerlt@@k%gPérﬁi FHE)?? I[])?él’epgblz @?tween 50

rmed. The silicon use
and 1®Qﬂ/eanﬁlsiokesabﬂ1efairrwslp§nerm tembecajucb ofoapplicatioh wm@h is considered

|sper3| ng into a filmupon contact wth the
amb|eﬁ gq%léérwrﬁace The silicone polyner fluids are

typically straight chain polyners of
The gfmnéathw\lc,if&la?\)éa}g ebreg: rably osfe ?ypeaglmllla(r: ct>|DooQN tChoernlng ‘!205(5 Fluid”. The
polysiloxane is preferably the majority component in the composition ie greater than
50%

In one preferred aspect of this first embodiment, to assist in the delivery of the
composition, the above composition may be combined with an inert particulate material.
The film forming composition may be absorbed onto the film forming composition may
be absorbed onto the particulate material to form a stable bulk material for ease of
handling and storage. Examples of suitable particulate material include calcium
carbonate, talc, and fine coal particulates, fly ash, or censpheres (a lightweight, inert,
hollow sphere filled with inert air or gas, which may be derived from fly ash). This list is
not exhaustive and other fillers may be added, with their selection based on cost,

density, hydrophobicity, inertness to the film forming composition, their ability to coat
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15 preferably have a viscosity |ess than 1000
centi stokes and nore preferably between 50 and 1000

W@ eosiostsekes at the at nospheric tenperature of PCT/AU2007/001094
application which is considered anbient tenperature.
The di nethyl siloxane is preferably of a type simlar
to Dow Corning "200 Fluid'. he polysiloxane is
preferably the najority conmponent in the conposition

and oot 5 (Gp coiRaitia 39%”%395@5%%[ & 08T PosHighcn contact with
Watert I'I"he ﬁlférmﬁétérl'apﬁaw BR02PONR e Hbéi%blgﬁlﬁnéﬁorhal pfro?ertles For

mbined wWith an inert artlcu ate materi al
lnStalTC@s iheé gudierp dimt ey alag a@éaabammmﬂ supprassant ahchin partlcularly a

ed tg. th
mosal 5 BBA SRR = s e a8 B B A taceufim aocressing
both Waterestheenfatidh ded@ubli@ haalh sicededTheBwmESsar®Tmay be in a liquid
sui tabl e part| culate materjal include calcium

form eimgyha Rartiofjof bosnd toithe flﬂ%mq&%\mah Ear axample, isplpfsss and sulphur
°°”ta?‘.r'ﬁ‘9f§§ﬁmr£§ k(,‘g%,‘)nl @%@@f ‘ggng{ , holl ow sphere

with rnert arr gas, ch may be derived
fromfly ash). This list is not exhaustive and other

] d h OF; n
i a SEbb 88 SRS e WA En 5] LIS, 57T ot for
protedtmgntheguweiacpasfia liquid comprisingltheigtepd of: coat WO
2008/ 014566 PCT/ AU2007/ 001094 5 and adhere to the
conposition and ability to rel ease the conposition on

applyingna diirh forrhing vainpositibhecdnpriigiig BREHEOS baRgd Eﬂc'fgﬂner to the liquid
40 fess ot her desirabl e Functl onal properties
surfage,af antate ohB-Str PcamYl nvhaieinlthe et fermiag qu@mtlon forms a

su bstéh‘ti%ﬂl?l%%ﬁﬂhoé#ﬁ rdtgcﬁfé’ @IHFH%I‘BEL ¥hé‘wﬁ§?@ pﬁh% l

suppr essant unctionall ectlve
surface fil maddressing 5 both water conservation and

The fmﬂ%hﬁir@f npogi‘ﬁSHj:rgﬂ}ﬁblﬁ bggrﬁaﬁfgrg% gyﬁéct%n t material in the

ranger[ﬁtgeeaiar Ihﬁozimxwt% tte 205th/§1 hTihe andfastant maybeciafifaly withéh a carrier
e . are_known to re mpsqui toes., | n a, second
materiBlyiti e s TIERE Bt JEOREDI At RAKG: 8P, @ Sideone based
polym@r."EHeoghidtb| oPOé’é@t‘éblenSII WRECHS iy A5€ aBbied ittt surfactant as well
conprising the steps of:
as separately is preferably present in the composition in the range of greater than zero

to 90 wt%.

The liquid surface area is preferably large, such as water storage facilities (eg.
reservoirs or dams). The composition may be applied from the periphery of the liquid
body or aerially, eg. via an airplane, such as a crop duster.

The continuous silicone polymer based film preferably inhibits or controls the rate of
heat and mass transfer across liquid/gas interface, such that evaporation of the liquid is
reduced. The continuous silicone based polymer film may contain active ingredients
which protect the liquid/gas interface from insect infestations.

For liquid compositions, the silicone based polymer composition is preferably applied at

an application rate of about 0.3 to 50 grams per square meter, more preferably about
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10 applying a filmformng conposition conprising a
silicone based polyner to the liquid surface at a

WO 2608/00f560. 3 to 90 gnf nz, wherein the film forprCTgUu2007/001094
conposition forms a substantially continuous
protective filmacross the surface of the liquid. The
filmformng conposition preferably further conprises
a surfactant material in the range of greater than

0O Ww%to 20 wt % The surfactant maybe initiall
0.3 16,30 0fmS i SEre 1BelRl ANapVeihiTeers: Breferth 10 grams per

squaréafieterbhgd Mdst Bféf@l‘abthp aBbit 08 tg‘ 1téd51 gﬁh‘% Wﬁe'(r: Eﬁﬁé@? @g?éﬂ

pol ynmer. The m neral ‘or veget abl
added with the surfactant as well as separately is

The RiAhenaRW dpphestivn 'trﬁtéshSn&q{IBq’_Sgtéq)ﬂQubf‘ thd& fc%'ﬁ%%%ed polymer

greater than zero SUrt ace car
comppsitipne;f eerapaked @r@leph@lmmﬂlm @nablesr ageoteative sUrfase film to be

e | a The conposition
applicTn; 2 codtcRfiestien Hinstr y Toithate 99 gi ooy lan 1S substantially
inorgaaeit, tHe Yric€ of meac@ﬂpasm@h agiR . remEiA refatfel) SRALII$H Q:"ompanson to
The continuous silicone polyner based fil m preferabl

petrolen) based imscontrol s the rate of heat and nass
transfer across liquid/gas interface, such that
vaporatjon of the liquid is reduced. The continuous

It will §?I3Rmﬁ@'atﬁﬂsﬂi@t g 9ﬁﬁecwe| shiface &lﬁhmyrb%lappb@d to a range of liquid

T T

physicall artioe chasesh! mlnyéreagammom ga%bUSSeﬁf/lﬂir&héﬁi yFor example, the

an ication rate of about O.
S"'Co'ﬁﬁﬁie(geP é%oeﬁ)ﬁ)ﬁ,ﬁﬂf&n mayrke gprljed teoary oawblmmwd to prevent or
reducgmég,%_see PCT/ AU2007/ 001094 6 0.3 to 30 grans per
square neter, and even nore preferably 0.3 to 10 grans
per square rreter and nost preferably about 0.3 to
In particulay; awnp@sltlglquacbldm silicomhebase apolymieys | possess a number of

desirefRE RIS of 80 s o iR ES hpkdndlen. Heubliod baces

films, enables a protectlve surface filmto be 5

a) aps ewy foraply (in tiqafd foer) wstthanfoes thebahibess thea/vétaestorage by
Ch»fg)OSItl on |s substanti al | y inorganic, the price of
téﬁrﬁ)’ﬁrﬁ 8RAraWNg; remain rel atively stable in

conparison to
b) it floats naturally without the need for added buoyancy (the specific gravity is less

than 1.0);

c) it tends to self-spread on the surface — even against significant wave pressure,

such that is experienced on exposed bodies of water;

d) it has a high mechanical strength and even if the film is broken, it readily re-
forms, thereby maintaining the integrity and functionality of the film;

e) itis resistant to high temperatures, oxidation and ultra violet breakdown;

f) itis transparent and has a high oxygen permeability and therefore has minimal

impact upon sub-surface aquatic life.



10

15

20

petrol eum based filnms. It will be appreciated that the
protective surface filmmay be applied to a range of
wo p@giotssecur f aces to inhibit or control mass aPQT/AB2007/001094
transfer fromliquid/gas interface or forma 10
physi cal and/or chem cal barrier against the gaseous
envi ronnent. For exanple, thg silicone based pol yner
conposi tion nay be applied to an oxidizable liquid to
event reduce _oxidati o I articul ar
95 3 58bs e d it iprajot B reninBEoia hr sriehyserliectosrinking
nWERS bodfies; @@l r abl e properties, at |east sone of
whi ch are unexpected, including: 15 a) it is easy to
apply (in liquid forn) either fromthe banks of the
h) vk femaispeiiepliveior atdeast saversl weeksal spraying: b) it
floats naturally w thout the need for added buoyancy
(the specific gravity is less than 1.0); c) it tends
to sel f - spr edptailed slessriptioneof the embegiments
significant wave pressure, 20 such that is
X - b . e
e O R eI R 1 A 10 B Ripp 3 i fffingeomposition
having agrembet of dwltablle;/feaéure‘so rTrhe carhpositign paefataablyl hag stifficient

d_funct ity of .t
sprealduiil] ol anatie airakS Aifiiolavfr de bedRmss FuRT Rrerom weter body. The
monorayelr pteféramayand rednalif fléﬁbbf@ﬁéﬁ%"x?éﬂdei‘ﬁﬁer"@foﬁtnhb%d the

gen perneability and therefore has m ni nal
mOﬂOIauﬁaéhowgcrﬁdy%eyemrabenam@alwhe ineno mexzoaa/adsmls@esed to

cons TLAFRRA LRSI i BT PP satag s atton

and oxidatitih,rand have holtatbtediousindpdidts ioh thesmviteneichect i ve
for at |east several weeks. Detail ed description of

In ordehéo evblodterthy spreabiabitigvet opi m|duaq|qumsemhé @ppli¢dift developed the
appl.i cz?nt set out to devel og a filmformng

followwnﬁ pwleitest. A rectangular tank 500 mm x 200 mm was part-filled with water,

and fine ground pepper was sprinkled on to the surface. The pepper covered the

surface uniformly. When a drop of each formulation was applied by pipette to one end of

the tank, the time taken for the pepper film to be compressed to the other end was

measured.

Initially, the applicant tested a number of mineral oils, vegetable oils and commercially
available siloxanes to determine their suitability for use as a film forming layer. As
shown in table 1, the applicant found that, by themselves, silicone polymers, mineral oils
and vegetable oils do not spread spontaneously across the water surface.



havi ng a nunber of desirable features. The conposition
preferably has sufficient spreadability to enable a
wo b@giolbises nonol ayer to be formed over a | arge mar/an2007/001094

body. The nonol ayer preferably should remain flexible
for an extended period of tine and the nonol ayer
shoul d reduce evaporation. lIgleally the nono | ayer can
al so be used to 10 control nobsquitoes or odours

T é@ﬁitionally there should be inert, resistant to uv

ABLEHi ation and oxi dation, and have no del eterious

|rrpacts on the envi ronment In order to evaluate the
ariqus liquids _the i'mnl¢mn1

was sprinkled on to the sur
the 15 surface unlforn1y
ﬁf'?ﬁve‘?ttﬂe

s
e esg'pﬂﬂ ol .
Initially, ﬂ cant teé% aenu oF ni her al

oi |l s, vegetabl e oil$e=choit] paimrl; coﬁd)lhs;eedamai | abl e
siloxanes to deteqmne their suitability for ufke as a
filmformng |layeq. As 20 shown in table 1, tpe
Mineralpgilsi cant found t r|om5/p|tddamsediem|beaidg' cone [No
pol ynmers, mneral Joils apd vegetable oils do pot
spread spont aneou W%@?@EWWW@'MM%@@?UW%% VO
2008/ 014566 PCT/ Ap2007/001094 8 TABLE | PRODUCT
_ JICT SELE- SPREADING? Veqgetable onils
Silicorgs ve oil,

peanut |¥aniouswaersities rangivg Fant $oweNai | |
sesane oil, nusta s1698 cb(ﬂés pal moil, cottopseed
il Mneral oils

) ( ari ous’' products descrl bed as] No
(Dow froRring 1208 frlvidghi t ¢ oi | or paraffin oil

LJ_

In order to improve the spreadability of the above compounds, the applicant trialled the
use of surfactants initially blended with a silicone or mineral or vegetable oil. Such
compounds are marketed under the class of compounds know as defoamers which are

also marketed as antifoamers.

The surfactants were first tested to determine their suitability as a film forming layer and
the results of tests are shown in Table 2.

The applicant performed a number of spreadability tests on 18 commercially available
defoamers which were a blend of surfactant and a carrier material as described above.
When these compounds were then blended with a mineral oil or a vegetable oil, a slow
spread was observed with the conclusion that a surfactant/oil blend was not suitable for

use as a film forming composition for water surfaces. other than a very small dam.

Samples of silicone polymer (PDMS) commercially available as “200 Fluid” by Dow
Corning was tested with mineral oil and canola oil using the spreadability test regime



Silicones Various viscosities ranging from50 No cts
to 10,000 cts (Dow Corning 200 Fluids) In order to

WO ppoveses he spreadability of the above conmpouP@EAULING/001094
applicant trialled the wuse of surfactants initially
bl ended with a silicone or mneral or vegetable oil.
Such 5 conpounds are nmarketegl under the class of
compounds know as defoaners which are also narketed

outing aBPY i e ime keBpIToyE e udinatp brrades pEiDertEnk tmed.
Oils aﬂaféllldbhés nesreltbstedfin b@ﬁfb‘i"nétfo% éﬁ@o'lﬁ cobh Hn?tlgn wih die -

p i cant perforrred a nunber o Sp r eadabl tests on

ap
oil/surfactgaheiefoamaringarketad as Sy Daéﬂcmatécemdw Mera&rmrascals containing

aboueEN AL 3P 5804, e R 2ty o 2.t

hexyl)kémﬂh@hwﬁdleﬁam they adsulisl arershawreiciatie e, oi |, a sl ow
spread was observed with the conclusion that a

surfactant/oil blend was not suitable for use as a
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achidved At tlhe other lend of the scale. a.blénd of
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forming conpositions canprising a silicone pojyner and
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at an acceptable rate was achieved. At the other end of the scale, a blend of 95%

silicone polymer and 5% surfactant oil blend was also very effective.

It was also observed that film forming compositions comprising a silicone polymer and a
surfactant in a silicone carrier ie. silicone based defoamer did not produce acceptable
spreadability.

10 Suitable surfactants which are suitable for use in the invention are listed below in Table
3.

TABLE 3

Active Component Brand Name

Nonylphenol ethoxylate Teric N9
‘ i e

Octylphenol ethoxylate Triton X-114

Polyalkylene oxide derivative of a synthetic Teric BL8

alcohol
Tetramethyl decynediol Surfynol 104H
| Phosphate ester of an alkyl ethoxylate | Teric 305
| Alkyl polysaccharide Alkadet 15
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they are blended together, jsuch that the surface

tension is reduced cemstamnnnecnd
Combination of polyalkylene glycols and esters | Foamstop SIN 365
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Di-(ethoxyalkyl) ester of phosphoric acid Generic
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The list of suitable surfactants is not intended to be exhaustive of surfactants suitable
for use in the invention. Other surfactants may be used provided that they are miscible
with the mineral or vegetable oil carrier and the resuiting surfactant composition is
miscible with the silicone polymer used which is preferably PDMS.

Without wishing to be bound by theory, as both silicones and oil/surfactant blends
(ie defoamers) have low surface tensions, it is surmised that there is a cumulative
benefit when they are blended together, such that the surface tension is reduced
even further, thus enabling a very rapid spreading. Alternatively, there may be a
chemical repulsion between the silicone molecules and the molecules in the
defoamer.

Silicones with lower viscosities, when blended with the defoamer or the defoamer/oil
mix, seem to spread more easily than those with higher viscosities. For example, a Dow
Corning “200 fluid” polydimethylsiloxane (PDMS) with a viscosity of 50 centistokes (cts)
spreads more easily than one with a viscosity of 1000 cts. Silicones with a cts above
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even further, thus enabling a very rapid spreading.

Alternatively, there may be a 10 chem cal repul sion
whedwosoerses he silicone nol ecul es and t he nol ecuP€FAUR007/001094

the defoanmer. Silicones with | ower viscosities, when

bl ended wth the defoaner or the defoaner/oil mx,
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vi scosities. For exanple, a Dow Corning "200 fluid"
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norméﬂgtﬂé ?tl)léqg H%s?hﬂrﬂn?fﬁﬁ%éélg , the product would

e to cover swi mm ng pools. One of
t he beneflts of silicones and particularly PDMS is

One ogggér g%flﬁ%ﬁtg'o? SAibhis gﬂﬁ%a?l‘?c{%é(ﬂf PSDl\ﬁé)l nFtL)f’?wS:&éggY fig% not vary
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a refinenment, cetyl or

| t to
accurdiB g Hirbubb A eoeiid dhSing bl o PeRatdPder | vat | ves
can be incorporated into the blend. These derivatives
al kaline, alkaline earth and other netal salts

be
As a rgfineenh, eBfl of staarytalaenl o préd angisieRil SCiHREVBLRS can be
incorp‘éﬂé’t {1@ thgqﬂ nd’ eﬁ{e?se J%w%ﬂvé@ SURBRA tél?é‘hrheBé(arth and other
t hers in ey are

ves, e| r I sadvant ages are hat t
metal ¢afts oc ebters of afgalrig e(dui=.| hhesaproductkieaye bebrknbandopomny years

o red) 8 kB8R OBy e 850 e st s A Ay e
difficult R ¥ipBRAMRHR) waxy flakes), they have poor resilience against strong wind or
wave action (and hence can build up on one side of a water body), and they degrade
very quickly to the extent that they have to be re-applied almost daily. Despite their
normally rapid degradation when used in isolation, the applicant has found that they
seem to improve and assist the effectiveness and lifespan of the silicone blends (as
described above) to some extent. When melted into the blend at a level of say up to 5
wt%, but preferably up to 2 wt%, they also improve the stability of the blend ie they
minimise the physical separation of the product into its components. This is
advantageous if the product is to be applied through a dosing unit, where it must be

homogeneous.

In addition to being easily spread, it is desirable that the film formed has effective
evaporation control. In order to test evaporation control, square containers 600 mm X
600 mm were part-filled with water, and 0.2 ml of each formulation was applied by
pipette. The drop or decrease in the water level was measured over a 10 day period,
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It can be seen that the use of a film forming composition according to the invention
provides an improvement (ie reduction) in the evaporation rate.

Mosquito Control

The applicant has also observed that the film disrupts the mosquito lifecycle. Female

mosquitoes normally lay their eggs on the surface of the water, and the eggs hatch into
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silicone-based filmmay al so be bl ended with other
e a repepentssich ascitrosela oil or edoalyptusadiucdn be indevportediite the blend,
h I cant has. faound that. the fornulation is

th%rgﬁﬁgﬁﬁﬁ?re&vqﬂf?wagW@&B@ﬁ@%q%ﬂe@h are conmonly used to

absorb or mask odours. In laboratory trials, we have

observed a reduction in odour when terpenes are

bl ended into the silicone-based 15 film It wll be
OdoudTHtHtpdI00od that the invention disclosed and defined in

this specification extends to all alternative

conbi nations of two or nore of the individual features
The siNBBAh¢-HBEEd fifthim&Y alsBarehhbEg va otﬁ@FPbr‘ﬁ?BhﬁHf% to assist in odour

constitute various alternative aspects of the
reductigi.drariexample, the applicant has found that the formulation is compatible with

terpenes, which are commonly used to absorb or mask odours. In laboratory trials, we
have observed a reduction in odour when terpenes are blended into the silicone-based
film.

It will be understood that the invention disclosed and defined in this specification
extends to all alternative combinations of two or more of the individual features
mentioned. All of these different combinations constitute various alternative aspects of
the invention.
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conposition for the protection of a body of water
W@ oomenieseng 5-95 W % silicone polyner; zero peRCT/ADRIOTMO01094
90 WMt % carrier material; and 5 greater than zero -20
wt % surfactant. 2. The conposition of claim1l, wherein
the carrier material is a mleral oil or a vegetable
oil 3. The conposition according to claim1, wherein
the polynmer is a polyorganosiloxane. 10 4. The
CLAIM®nposition according to claim3, wherein the pol ynmer
is a polynmer of dinethylsiloxane. 5. The conposition
1. oA cehpiositibn fohtHecprotddiionsofrd lbedaoft water goageiting n an
amount of 0.5-20 wt% 6. The conposition of claiml,
wherein the surfactant is present in an anount of 15
5-95 2% siliBoié Polyferfhe conposition of claim 2, wherein the
m neral or vegetable oil is in the range of 5-90 wm %
and nore preferably 5-75 wt% 8. The conposition of
zero pekr@drintgd 9OORBL eafidritfateriBPapd or vegetable oil is 5-75
w% 9. The conposition of claim1, wherein the
conposition is a liquid at anmbient 20 tenperature.
greatetQhar B8r& PR ISudACRintCl ai m 1 having a viscosity of
between 50 to 1000 centi stokes at ambient
tenperature. WO 2008/ 014566 PCT/ AU2007/ 001094

2. The composition of claim 1, wherein the carrier material is a mineral oil or a
vegetable oil
3. The composition according to claim 1, wherein the polymer is a

polyorganosiloxane.

4. The composition according to claim 3, wherein the polymer is a polymer of

dimethylsiloxane.

b. The composition of claim 1, wherein the surfactant is present in an amount of
0.5-20 wt%.

6. The composition of claim 1, wherein the surfactant is present in an amount of
0.5-10 wt%.

7. The composition of claim 2, wherein the mineral or vegetable oil is in the range of
5-90 wt% and more preferably 5-75 wt%.

8. The composition of claim 2, wherein the mineral or vegetable oil is 5-75 wt%.
9. The composition of claim 1, wherein the composition is a liquid at ambient
temperature.

10.  The composition of claim 1 having a viscosity of between 50 to 1000 centistokes

at ambient temperature.
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16 11. A nethod for protecting the surface of a liquid
conprising the steps of: applying a filmform ng

W@ 004566 on conprising a silicone based pol yneeT/AD200M001094
liquid surface at a rate of 0.3 to 90 gm n2, wherein
the filmformng conposition forms a substantially
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liquid. 5 12. The nethod of cl ai m11 wherein the film
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carrier material; and greater than zero -20 W%
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an anopunt of % 15. The net ccord

Subsieat'ailyac?qntmzloue ipsotestive Bim aarossithe sufaae of the iquids

vegetable oil and is present in the range of 5-90

w % 16. The method of claim 13 or 14, wherein the
12, sﬁh@ anethed ofrdlaimhd 1 cwhetein thefitm ifaimiagecoriBositiere further comprises

0 the filmformng conposition with the
5-95 \M/Io%'ihctoﬂe Fpgﬁ%g 1 . :

icone 17. The method according to claim
12, wherein the conti nuous protective film protects

/[ gas.,in e fromi,nsect infestations. 18.
great%ﬂabé%ﬁ%geg%%g%m c%mgr m%@r'al\vﬁapel n the
conposition is applled to the surface at a rate of

greaté)retwﬁ%ero fbw?% ctany, Per square metre. 20

13.  The method of claim 11 or 12 wherein the composition is a liquid composition.

14.  The method of claim 12 wherein the surfactant is present in an amount of 0.2-20
wi%.

15. The method according to claim 12, the carrier material is a mineral or vegetable

oil and is present in the range of 5-90 wt%.

16.  The method of claim 13 or 14, wherein the surfactant and the carrier material are
mixed prior to forming the film forming composition with the silicone polymer.

17. The method according to claim 12, wherein the continuous protective film
protects the liquid/gas interface from insect infestations.

18.  The method according to claim 11, wherein the composition is applied to the
surface at a rate of between 0.3 to 50 grams per square metre.



