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WO 2008/ 014566PCT/ AU2007/ 001094 1 Protective surface
filmfor aliquid Field of the invention The present
invention relates to a protective surface filmfor a
Wwiocpoosdiageel i n particul ar stabl e protective sBCT/AU2007/001094
films used to cover a |large body of water to prevent 5
evaporation. Background of the invention The need to
conserve scarce water suppli#és is a nmajor
environmental issue worldwi de. As a result, an
| noreasing | evptoployd Shifale fnPSoP A FuHRF' o7
various water-saving nmeasures. In particalrar, the |oss
of water through evaporation is one area of nmmjor 10
concern. Measures to restrict evaporation have
i ncl uded the use of uriglstefhedoventionirrigation, the
repl acement of open irrigation channels wth pipelines
They REeseat inveatiomplates tewopratestiversusiacediine fot a liauigeandiin particular
: o : } A ol
Stotl B ERRIN IR Jiie SRR N2, Sl DB BB water to provent
evaperalinat i on from wat er bodi es by covering the surface
of the water, such as shade structures, plastic filns
and 15 other floating nenbranes. However, the
wi despread adopti oRagkgrowed ¢fithadaventitds been
i nhi bited by the substantial initial capital costs. )
The-neeq ko Foneshis sEpEse WalRF SugpPliss isacmajor epyisetmentabisaue werldwide.

As @Oi@é@ft,lsaﬁ\m&@as%gf lieF BE %&Fﬁi ist ?%ﬁ%’%‘ﬁ%&tedﬁ%ﬁ’ari{gmrus water-saving

conmonl y i ncorporate an al coho as cety
meggwas.y | Inagioan thavasshofi walendiwoug avepprafior\ieone area of major

corRAPOMEs Qs 16 1EOHER Dbl hele HBHEE 150 uS ok Bferglind arip

~additive such as I'me” may al'so be
irriggtion, thegeplacanent ofoopessirigatioh echahoels avitht wipsliics-amph matticting the

aprtatCa Al ORGSR et B PO T B0t e

filmtypically degrades within a couple of days and

Se\Fee'fi%ﬁr;ﬁBt%&s E%%al?@ bEES Hle@élbﬂ?d fo t%Bplr:]é g% d%\{%féﬁiﬁ%b ?ﬁogrp\évater

: ect i ve_ ler to water 0SS.
bodigs/y evusiing themsurfacea tihe watasr suchras stiderstrycivaes, ipidstiy films and

f ' duci ' 5. ev ti
St 5580 i e RRREL By b A bt
been00Bbilddi By eGhbataptialintiol&pliaPcddter efore there is a
need for a cost effective conposition for application

. Of ¢ . - . .
ondfich b et BoBH S 5o BT 5
dispsrseddn dfe watee. Th8yroommyordy irtcoepdratesant aloohd (sSichi ascoety or stearyl

p i e_i.notgani c-organi c pol r.s_ wth
slcdog S & RO e b AP oGl B 80
surigceuss aldditi\Ve suchned Ihuf;drated_tlih‘}d maﬁ@l‘soﬁtﬁ?{ﬁlghded’r\hﬁh ¢he alcohol to

erials consist of an inorganic siljcon-oxygen
assg.im%lﬁ%ho(l %9 ?é Rrepdby grag 'ng%%?“.r%edvﬁﬁﬁ?ﬁ* gani ¢ si de

groups attached to the silicon atons, which are
Thef fondamentatidisadvantdge withralcohsidmsed gaonotayetdlie taAitHE Silne &pically
degfSet it 8 solbié or dByS hnd ictefdle ISHSe reguiariy SAPPAST o remain
an effective barrier to water loss. In addition, trials have shown that alcohol layers are
oniy partially successful in reducing evaporation with evaporation reductions of less

than 30% reported.



10

15

20

25

10 varying the -Si-0- chain | engths, side groups, and
crosslinking, silicones can be synthesized with a w de
variety of properties and conpositions. They can vary
wo messsissstency fromliquid to gel to rubber toThar@7/001094
plastic. The nost common type is |inear

pol ydi net hyl si | oxane or PDMS. These pol yners are known
to be hydrophobic (water rep2llent) and possess a very
silky feel which has led to their use in personal care

Théréfo?é ﬂr&rgrssa%eea &5a s&&rgrebﬁ% tcgﬁ.;mﬁcﬁﬂg rraﬁaﬁra B%iquid as a

. e applicant has
progﬁﬂny@r@ua‘aqe 81 whichdesdugssdbe eveperation |Iqassrfstbre hqwé foran extended
perRJQlt il to be enployed as a large scale liquid
surtace protector, such as unencl osed water storage
facilities (eg. reservoirs or dans). However, the

mai n_di sadvant age Oﬁuhﬁﬁﬁgﬁithbfi%tmﬂ ymers is the
inability to adequately 20 spread across a | arge body

Silidnesaiof hoRRfoidh@s S hRMNbAfMidbr \?Wﬂiccﬁbl?rhé ﬁff‘r ¢Rdl cﬁ@ﬁm formula

wat er. Wil e pol ysi | oxanes ha pr eadi ng
[Rzﬁlglhan]?Pr@rR TeArganic grayps %hﬁ@mﬁaybe&yémophe@yt Abese materials

consist | bFQr'i‘ %&%M&Eﬁrc&?%ﬁﬂa‘&l@bo%g { dlS —6‘?819(?- At ) organic side

spreadi n r over t
QFOHP§ Hﬁacf@dd'@sth% sitikomgtoms, t\rrrecfpatq@ur-mmdmalt@ddsom Guses organic

T T ———

varjaag rther -SitO4 bbaini pogthsgadde greugsacand cfdslinking, silicones can be

omfRBAHEE THESEINY BEI58 o 0, AT e var

congisteatog fron fiquid ¢o gel RGubbés s Urarad plastit.. T%ﬁro@pﬁmmaﬁttype is linear
SRS PR R A 555 3 i e
repgtaﬁ)t hiyd ms&ssan@iy @m{yyfetén euifich @agasud Ith ttNeipfusé N8 personal care
prodjats S0tEed Godhicsagroluania @ndararing Blsachi ove a hi gh

| evel and rate of spread across a body of water, it is

i l i f. the suyrfactant yantitie
Thel ifiicat] st fouRel i SR8 Lafaf PR aa™® (hBding ildopE dase polymers)
havp dhyg motertial b@b‘boérﬁpldy@d aerﬁnlargé gcamoraquaa \$fface protector, such as
Prlefer%% he sur % 2&; is resenc§l %&an anmount of
unegclgseg @Soragﬁﬂa&@ & MERFVOIEF AN 9% and nost
- preferably 0.5-5 wt% Preferably the conposition al so
Hovesvesp,r the esaig disaideantabeof Riryé %rorﬁneap@ﬁhér@& trﬁ@trﬁbllrﬁ,l to ddequately
%ﬁ‘ﬁertoehan%eth mxm&g es|I|cone$)%%t
SPregragers & ofly of wWalplepld A Slav, sate afviigh by spread across
watérs m xed with a conpati bl e carrr er prior to mxing

with the silicone polymer. The surfactant may be
present in the carrier blend up to 20 wt % but nore 15

Whilg mod;aildaxar&sét&vml%mdéwmeadih@ b HiBooHh vrib@ary\bﬂﬁer Etbmpounds are

t bi
2 16 RSP E noBimds poRleitton o Bicbiahe Breaat sgagihs g the polymer
oveﬂthﬁehqthld Cﬂdrf,aca VARdagia| osd linking ﬂh&h@ rmﬁ(siiﬁéﬁ@%adspﬁ) a thicker

a ier for the surfactant, the
polyiar ifaca M T Bt Pe) Sxpsed K PR ida g paiian hoat and mass
tranﬁ‘lleXerrWrbhtHeh;Erruﬁléa&ﬁ%ﬁabé reduce the cost of the
conposition. The addition of the oil also enhances the
spreadability of the silicone 20 polynmer on the water.

in ofb Easbet:tad)f imeriaveritionr theeg s pluvidedl & composifibn ifér the protection of a

bod E abI i,n. the range of 5-90 wm % and nore
° g? VaLGPPPESIY Wt o5 W thin the context of the
i nvention, a vegetable oil is a product of vegetable

origin obt ai ned by extracting the oil from seeds or
fruits. Vegetable oils are liquid at anbient
tenperature and includes oils of canola, sunflower,
saf fl ower nustard, cotton and 25 peanut, Vegetable
oils also include palmoil, linseed oil, tung oil and
caster oil. A mneral oil is a byproduct of the
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WO 2008/ 014566PCT/ AU2007/ 001094 4 products are
descri bed commercially as mneral oil which includes
white oil and paraffin oil and the person skilled in
woaosrtiasse fam liar with this termof art. FoBAU2007/001094
silicone based polynmer filmmay be chem cally nodified
to enhance adhesion of the filmonto the filler
material. In extrene environdents, UV additives or
ot her polynmer 5 stabilisers may al so be added to the
5-95 WMOSfidon8'bolyhhls Si | i cone polynmer for use in the
present invention is preferably a pol yorganosil oxane,
such as pol y(di met hyl sil oxane). Depending on the
zerOyBR2ht & 90 WIve dhrédiniatedidl; 40 POl yor ganosi | i cone chain
and the degree of cross |inking between the pol yner
chai ns, the physical state of a polyner at a given
gretienffenatens 2wt barfattanged. By 10 progressively
i ncreasing the cross |linking of the pol yorganosilicone
such as pol ydi nethyl silicone, solid el astoners and
The @pplicant dasbioundr thetl thad redlditioni obra polfyoeemcliey ageat bn surfactant

cor i o NERL T, binPAEIE 3L Xob Mo s Sehi e scons

polythetbutiadsd thguatd atwHicit the slbease bpreade apsy iws whidti 0% achieve a

: jcally straight chai ol yners o . .
il ] 6% B o8 s SR PR ik o e mocnt s e
up tbxyyantfies whick allewe mistibie oslitioh Wiis the Silcbnkq W mer to be formed at

cenélstoléazs anlgﬁ%rg %efera_bl%/ bet ween 50 and 1000 .
amiigRt elpsiare,  Prefrrakly e sHER¢tENG ig Msesent i @n @mount of 0.2-20 wi,
moRrRNIreic&lY 0/5- 1% dndl et Tre My 0B% Gk, t enperat ure.

The dinethyl siloxane is preferably of a type simlar

to Dow Corning "200 Flui.d". The pol ysi | oxane is
Preferalbi tiab cympbsitiomjatyol dommizes apester tHan O vi%osPe ThirieP Material. In

e greater than .20 % 1ln one preferred aspect of this
oo o hEs A1 EiIng b hessloneindhinie’ 2 PG it éhereferable tha

the caunfaetint ii® MixtHewitid Qv eofPETSIS 4rfiGr BRYr li@_lﬁﬁkﬂ';@ W@l the silicone
i ner articulate material. The filmformn

ith t
POWRSHoL1% SHRasiat ey sk Bresent Bring aders biens 1 i 2% but more
typiCAINPETI0t WEH SRY pReeripRP LBSG @@t\ﬁt%.hﬁhé’%ﬁié‘ruhafe?iag Js ppeferably

material to forma stable bulk material Tor ease
hydrophabicnand it peafereklyeselestas o the asein spheisting of eunimeeal oil, a

- . - i . H .

VedBBAR U8R AETOPA BB 4 S B Sifctant, o

(mingrgharvepgiable) imay also helseparataiharixed with the silicdneitoeeduce the cost
' i Calyeed ' . Thi -

of 8% oty THR AP U SPAY el DL YoShun By sincone

polymerhon ke watsel ethe totalbminetaloor vagetablel@ilsiangent is preferably in the

) 4,Clt i nertness .to. t filmform ng
ran o?f{pggg?gﬁ é’n“%"d;/'HSfer Srgtqr'fll?’ly 9’&0 Gat WO
2008/ 014566PCT/ AU2007/ 001094 5 and adhere to the
it Lok I s -t:he A -
WitHR RO St of e Bberil, b\GeEIdHAS Bil 55 AR, oy deRible orgin
obigined by exivadting tHe ilrfedoh eeédmot fraitel Vegetpblotdilesare fiquid at ambient
' c A r f | so act..as an insect
tompERA A8 id INRY RRE B darlen i RanRe S S Mucliid Gotton and
peapuippVegatabie. oils latsodnellidé palat oi)tinsésd/oif tuideil and tasted oie
surface fil maddressing 5 both water conservati on and
public health needs. The suppressant may be in a
A mingjal el fsor Myprodugl ob thepdistillatibn af petrofedinm do fphaducl dasoline. It is
Fd 0 | phur d sul phur .cont ai ni n
avafEHeh font IrohoRiiBuEs. I0.Pe heflim Bi Fhehud? B Wleddly of the
mineral oil should be within the preferred viscosity ranges specified above. Various
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In a second enbodi nent of the present invention there

is provided a nethod for protecting the surface of a
liquid conprising the steps of: 10 applying a film
Wor200sng4s6©MPOSi ti on conprising a silicone baeeriAuz007/001094
pol ymer to the liquid surface at a rate of 0.3 to 90

gnm n21 wherein the filmform ng conposition forns a
substantially continuous praetective filmacross the
surface of the liquid. The film form ng conposition

; ' t.erial. i .
prof Bt bORISR R 4 B ot O5h I 8 4l e
oil sswrthapemon skillet én thei art &l familiar with dhia terar of @t. 15
material which is a mneral or vegetable oil prior to
mxing with the silicone based polynmer. The m neral or

Thesdigeng hlaged pplyuer Siin may heechamiealininedifietto enhangetaghesion of the
film %t&‘%é fifler ﬁllﬁféz?{ ﬁt % %ﬂrém@rﬂ%ﬂmeﬁtso Ry %B[iltn\/&% II))P S:Hmr polymer

npositio ge of greater than Z
stabmsﬁrs may B hé gdde] isnihé aompasmanl s preferably |arge,
such as water storage facilities (eg. 20 reservoirs or
dams). The conposition may be applied fromthe
Thepﬁéllq%ﬁ@piymﬁr f@h'ésel indbe prasentinventiesyis arefgrabdea polyarganosiloxane,

suci"i"éso ng e‘z d@;élplgHm&B? ron :ﬂ;%l s %mgpvé‘peat units in the

poiy@mnf)@lhsow ehalatamddhe ttegree nti croas dinking isftweemthra pelymer chains,

I f
to | YA 98] 024" Aing? 51 o il VERREALIE " 48 crangec. By
progre‘szyvdy fnicrensingy ithentawss aitkinge ofndhedpelybsgabsiiboreh such as

o RFAE bR, S 355 b R T i ot

for use iAQhe presenpiavestipmnas @ratetably inanyudy MW the @f‘@ﬁﬁb&&persmg

into é'b@{]{ 8}6%%0(?!’83%5 \wﬁb{t@ﬁ%u E:Lf,w%? fl'ge %ﬂ?z@gg Spt?%eerffﬁc% ar\é typically

strargat ahawlmlymsaapld:mammomtees Fad éysghost@ipmbattoyl e fluids

| i cone base r _conpositions,
Pfefa'ra@&héﬁveo%y@aow 'ﬁ§£ %amogsce&' igiokeeapd ot mfat@lsf peween 50
and 11000&chtistoRdd Sdhé %trﬁo%;c%ﬁ?éﬂa’t&f@ dFepPRdatioh WHidHs considered
as the conposition is substantially inorganic, the
ambfﬁrptg@mggra@q{g conposition will remain relatively stable
in conparison to petrol eum based fil ns. It wll be

g e Hians &, pisteBly oK né sl Bew GanBer-288 Fluid. The
polysiixane! is preferatiy tﬁ@%adé tgﬂﬂn%ﬁehpm ltheﬂ @bﬁrbgﬁﬁon ie greater than

interface or forma 1 ysi cal and/or chem cal
0%arrier agai nst the gaseous environnent. For exanpl e,
the silicone based polyner conposition may be applied

an .oxi di zabl e reyvent. or reduce
In ogd; Rekfeies asneatap% g1 et ¢ P dR ARt fhe delivery of the
compbsitienthe bBoee Q&hwﬁﬁﬁén ﬁ@?&:féséorﬁblﬁéﬂ"ﬁﬁh é?afrnéﬁ%bl‘t%hlafe material.

L%J’ erties, at |east sone of ar e _unexpect ed
The ifiip|Taeming compgpitipn may Eaa,bsm?espfmt? the fil femirg Femppsition may
be eﬁisbhﬁsfd bhteMheNSaridnk®e Matdr2® tadeh aSE{%B@SquWﬁQRQF fcﬁrease of

aerial spraying; b) it floats natura

handfifg ongr Stevmas Baayaleey of tswitablee rticulaig amateylal dn¢lede calcium
carbbRa, %al€) 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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c) it tends to self-spread on the surface - even

agai nst significant wave pressure, 20such that is
experienced on exposed bodies of water; d) it has a
micgivosmaedsani cal strength and even if the fil FCTAU2007/001094
broken, it readily refornms, thereby maintaining the
integrity and functionality of the film e) it is
resistant to high tenperaturfs, oxidation and ultra

vi ol et breakdown; f) it is transparent and

ancf‘%ﬁhérehfogmeod@fﬂfd%iﬂbﬁrmgbhgtt%é hsbhRE &l ﬂfp%fsﬁi%ﬁ QRrontact with

m ni mal 51 npact upon Ssu ace aquatic
watzg08he ilgeprETIEAIZY s 0 PoesessTother desnta@!a:fmsomalqmowues For

ms%%e hazad RS rfﬁ’rﬂ q'gﬁg'élstohgcg %s;)ér? fr%%cis Qu@réés an Iﬁjgtq%gt cularly a

nki ng wat e remal
moaqwtOesmprsmt aTheskiab funbitrelibeds ihesproieptiveo surddce film addresslng

o120, Bl AR B gl my e i v

formarpoay bé partltﬁv.)lr bguad tmﬂ‘tmeﬁlleomaﬂawl I ed! exalripdé, Wufghur Bhe sufphur
c 'ﬁalrrglp& tt on'e%% E( erﬁg g? ?s suf i cient spreadability to
OrERL P AR RIP SPRWHSR P&EPS%%@ formed over a |arge

wat er body. The nonol ayer preferably shoul d remain

I e e [ and th
in  Sonk comBbaften® e cbreBis, Mo Mlor e Pl p/olfige  qpethod for
prolexjing tl’tmsurﬁcecnf ladiquikcbmprisiny thersitep:sl ofnosqui t oes or

odours Additionally there should be inert, resistant

to uv radiation and oxidation, and have no del eterious
apnlwma@t Fmoferming @qmpcvs;mmmmpmsm@radshcqm mdumlmehm the liquid

sur%ag\[?gfi %ﬂe ﬁfy ng ' g ﬁﬂzo'ﬁ\elréiﬁ ?SFIIIRt ¢ ec %ﬁ@é’stition forms a

subtsalwaﬁ},()cjon’mmuszﬁ@)tmhvm&n pardssftheb bertbosi dfhha\mmd., and
fine ground pepper was sprinkled on to the surface.
pepper covered the 15 surface unifornmy. Wen a

Thed f"@b fyming epmpesition sreferablyaBirthpp comprisss pigefactant masexial in the
rangé‘ ds gfeaté?%ér?%m v@rfh@'etot i(gﬁrp%e@@ s(x%ct%ﬂ?mazgé’ itidlity WithirnCa carrier

ressed e ot was~ nea
malefipt Wildhyis &hsingml| drceepeiahde talldpiomtorbnixing fwithi ther ailicone based

bt THERRAL5, Bta BB ORI 2 e s o ver

as sepanntely inipnefelaohepresént iddhs lcompokition &bthe bngthd greater than zero
toE@qf%‘V cant found that, by thenselves, silicone
yrers, mneral oi I's and vegetabl e oils do not
spread spontaneously across the water surface.

e QOIS e LTI B ARk G R Mo g

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 sqguare meter, more preferably about
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Vegetable oils Aive oil, peanut oil, canola oil,

sunflower oil, sesane oil, nustard seed oil, palmoil,
cottonseed oil No Mneral oils Various products
vesoesiheds as nmineral oil, white oil or paraf PCTravo07400094

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

i nprove the spreadability of6the above conmpounds, the
applicant trialled the use of surfactants initially

O.3gﬂoeﬁ@?q é GiEr Qiqd% orgrq{éﬁ—:gﬁgggig ft8 40 grams per

are mar ke er t
squastPierd gnqi nmt a@fezrsblu a@bout0 \’M’(o dt{) gramspercsouarkmeisl. as
anti foaners. The surfactants were first tested to
determne their suitability as a filmformng |ayer

The, fiefafivaly fe ARplicaion; eess 28H dhigh iabikty of dbpesiiconetbased polymer
con%ﬁcﬁé%o:ﬁﬁéafeartﬁ%%cﬁmgpﬂ% filRfs, ®RLH vﬁ bﬁ%ﬂéf% fyd §§Ff€ce°@m to be

conmmer ci al aval | oamsrs wer e
aprbed sigr ﬂa@@%tneff%mue ameanen. erFurthesr iaal thes compositibeds substantially

inorgARiee - th Be td?e[ﬁg &ﬂ?&%gi&gs\mﬁﬁreﬁuaﬁﬁ]?&aﬁveg}( gﬁ%ﬂé’“tﬁ Rofhparison to

ner al a veget

petmbeaewm the conclusion that a surfactant/oil
bI end was not suitable for use as a filmformng
onposition for water surfaces, other than a very

It W&'n%ﬁ BPRrgaiatedsthah thel ristestive puifacsr@mpony berappiesi) a range of liquid
surfaéBE%s ﬁ'lh'iﬁ &ﬁﬁ%ﬁ APls8 a"ﬁ% l'fe%(? %’355@5‘ FonPl Lﬁﬁ’lg’g tQH%& or form a

was teste m ner al canola of
physisak aadior |chemiqabbarr|ee@ﬁmst e gaseous environment. For example, the

YRS SRR S & 5 O bl er o

redu¢enexidation.s and silicones were tested in conbination
and also in conj unction with an oil/surfactant

g et oAty ARSI i e « mmer o

desirablermubperties, @4 leastsoma loé whichfaue Liaaxpacied; dubludingti
(2-ethyl 5 hexyl) sul phosuccinate. and the results are

8 W8 b8y TRy @n liddPStns, either from the banks of the water storage, by

boat or by aerial spraying;

b) it floats naturaily 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 sirength and even if the film is broken, it readily re-
forms, thereby maintaining the integrity and functionality of the film:

e) itis resistant fo 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 fife.
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WO0L065/004590 PCT/AU2007/001094

7

g) itis classified as non-hazardous and can therefore be safely applied to drinking
water bodies; and

h} it remains effective for at least several weeks.

Detailed description of the embodiments

In developing the invention, the applicant set out to develop a film forming composition
having a number of desirable features. The composition preferably has sufficient
spreadability to enable a flexible monolayer to be formed over a large water body. The
monolayer preferably should remain flexible for an extended period of time and the
monolayer should reduce evaporation. Ideally the mono layer can also be used to
control mosquitoes or odours Additionally there should be inert, resistant to uv radiation
and oxidation, and have no deleterious impacts on the environment.

In order to evaluate the spreadability of the various liquids, the applicant developed the
following simple test. 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 fested 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.



10

16

10 100 5 70 30 100 5 100 100 500+ 95 5 100 22 5
90

WO 2008/014366 PCY/AU2007/001094
8
TABLE 1
PRODUCT GROUP TYPICAL PRODUCT SELF-
SPREADING?

Vegetable oils wOIive oil, peanut oil, canola oil, No
sunflower oil, sesame oil, mustard
lseed oil, palm oil, cottonseed oil

Mineral oils Various products described as No
Imineral oil, white oil or paraffin oil

Silicones : Various viscosities ranging from 50 [No

fcts to 10,000 cts
(Dow Corning 200 Fiuids)

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 Fiuid” by Dow
Corning was tested with mineral oil and canola oil using the spreadability test regime
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TABLE 2
Formation weight percentages Time to spread
Siticone  |Mineral oil |Vegetable |Defoamer |TOTAL Seconds
200 Fluid oil (Sil D850)
(50 cts) (Canola)
100 100 500+
95 5 100 6
o0 10 100 5
70 30 100 5
100 100 500+
95 5 100 22
5 20 5 100 9
100 100 500+
95 5 100 25
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When a silicone polymer namely PDMS was added to the oil/surfactant blend, a much
more dramatic spread was achieved — sufficient to cover a large water body. In fact, for
film forming compositions as low as 5 wt% silicone polymer, an acceptable spreadability

9 atan acceptable rate was achieved. Atthe 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
R — ' : e,

Active Component Brand Name

{ Nonylphenol ethoxylate Teric N9
| Octlylphenol ethoxylate Triton X-114

Polyalkylene oxide derivative of a synthetic Teric BLS

aicohol
| U | I e e }
Tetramethyl decynediol Surfynol 104H ;
] Phosphate ester of an alkyl ethoxylate 1 Teric 305
| :
1 Alky! polysaccharide Alkadet 15 ;
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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 resulting 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
chemica!l 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 exampie, 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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and was compared with the drop in a control container. The results of various
silicone/surfactant/oil blends are shown in Table 4.

TABLE 4
Formulation weight percentages Evaporation
reduction
Silicone  Mineral ol [Vegetable |Surfactantiol  [TOTAL — [%
200 Fluid oil (Sil D850)
|(50 cts) (Canola)
95 5 100 165
190 10 100 {67
70 30 100 71
5 90 5 100 55
5 90 5 100 52

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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seen that the use of a filmformng conposition
according to the invention provides an inprovenment (le
wehnoesiiesay i n t he evaporation rate. Msquit orCoAU2IOT/001094
WD 2008/ 014566PCT/ AU2007/ 001094 14 | arvae a few days

| ater. The silicone-based filmcan potentially inpact

on this cycle in three ways:14as silicones have a very

| ow surface tension (about half of the surface tension

Iarvg%rdf’\?g\gﬁys IAIBR THRAICOAYDEbE Filnt Uhi YoRHEARNAIDAS 80 tHidEycle in
three ways: '

+ as silicones have a very low surface tension (about haff of the surface tension of
water), the eggs have difficulty suspending on the surface

» the silicone forms a physical barrier on the surface, malfing it difficulf for the larvae to
breathe once they are hatched

« a repellent such as citronella oil or eucalyptus oil can be incorporated into the blend,
thereby further discouraging the mosquitoes.

Odour Control

The silicone-based film may also be blended with other components to assist in odour
reduction. For example, 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
exiends 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,



10

15

20

5 the silicone fornms a physical barrier on the
surface, making it difficult for the | arvae to breathe
once they are hatched a repellent such as citronella
oi | or eucalyptus oil can be incorporated into the
bl end, thereby further discdé aging the nosquitoes. 10
Qdour Control The silicone-based filmmy al so be
bl ended with other conponents to assist in odour
reduction. For exanple, the applicant has found that
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2. 1, THaejoRipdsitiba aRebrigto ickird 1] Wheadiy tHegpuNaaéd iosane. 3.
The conposition according to claim2, wherein the
polyptognasiloxanes pol yner of di net hyl sil oxane. 4. The
conposition of claiml1l, wherein the surfactant is
present in an amount of 0.5 .to 20.W,% 15 5..The
3. LorpBaPrirgation SERaRineto clirR 2. Mhetai g pabipstin e Ralymer of
dimet84ibkaridd an amount of 0.5 to 10 w% 6. The
conmposition of claiml1l, wherein the mneral oil or
vegetable oil is present in the range of 5 to 90 wm %
4. 7. Theeongmsitien tof claimfl, wharein the sunfactsinhist freserit e aalammiunt of 0.5
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0’® 8. The conposition of claim1, wherein the
conposition is a liquid at anbient tenperature. 16

5. The composition of claim 1, wherein the surfactant is present in an amount of 0.5
to 10 wi%.
6. The composition of claim 1, wherein the mineral oil or vegetable oil is present in

the range of 5 to 90 wt%.

7. The composition of claim 1, wherein the mineral oil or vegetable oil is present in
the range of 5 to 75 wt%.
8. The composition of claim 1, wherein the composition is a liquid at ambient

temperature,



9. The conposition of claim1 having a viscosity of
between 50 to 1000 centi stokes at anbi ent tenperature.
10. A nmethod for protecting the surface of a liquid
conprising the steps of: appl yi ng a non- aqueous
filmformng conposition to%he liquid surface at a
rate of 0.3 to 5 90 g/n2, wherein the filmformng
conmposition conprises 5 to 95 w% silicone pol yner;

9. Or CRicCéorhpbRfioR F @laRAMCIRiVing @ vRBosiy 6f batwiedn SBLET000 centistokes
wherein the carder material is mneral oil or

at grabjeptigmeedtre. and greater than zero to 20 w %
surfactant 10 the filmform ng corrpositi on formng a
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mhereln the conp03|t|on is aliquid conposition. 12
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material is present in the range of 5to 90 wt% 14.
The nmethod of claim 11l or 12, wherein the surfactant
and® o198 vt siligonegrolmell are nixed prior to formng the
filmformng conposition with the silicone pol yner.

15. The nmet hod according to claim10, ein
coRfeateidhan gee ReeRtdo 0 vzearﬁ%tr@t%r@mﬁ“@f?mh? gpgige material

| ntseﬁ]fr%gﬁoﬁ;b@%géﬁggto"t Mestations.  16. The net hod
according to claim 10, wherein the conposition is

applied to the surface at a rate of between 0.3 to 50
0/ @Peater than zero to 20 wt% surfactant,

the film forming composition forming a substantially continuous protective film across

the surface of the liquid.
11.  The method of claim 10 wherein the composition is a liquid composition.

12. The method of claim 10 wherein the surfactant is present in an amount of 0.2 to

20 wvt%.

13.  The method according to claim 10, wherein the carrier material is present in the
range of 5 to 90 wt%.

14. The method of claim 11 or 12, wherein the surfactant and the carrier material are

mixed prior to forming the film forming composition with the silicone polymer.

15. The method accordirig to claim 10, wherein the continuous protective film

protects the liquid/gas interface from insect infestations.

16. The method according to claim 10, wherein the composition is applied to the

surface at a rate of between 0.3 to 50 g/m?.



