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FILTERS' 15 TECHNI CAL FI ELD PCTI AU0O1/ 00337 This invention rel ates

filters) and nore particularly to a method and conposition for inprOV|ng
.the efficac% of filters such as are used to renove dust and 20 such |ike
particul Y@QOHEBi2r froman air streamin an air conditi onPREASYEIBA The
present invention was discovered while working with air-conditioning
(including air-heating and air-cooling)isystemfilters and is herein
described in relation to that use) but it is believed that the invention

wi Il be applicable to filters used with gases other than air and to filters
for use with systens other than for air-conditioning (for 25 exanple to
industrial filters such as used in clean roons, furnaces, gas purification,
~autonotive and other engine air intake filters etc) and is not limted to
“air-conditioning filters. BACKGROUND ART Filters for use in air

condi tioning systens of the kind commonly provided in 30 office,
,residential and healthcare buildings typically enploy as nedia nonwoven
fiber mats nmade for exanple from polyester, cellulosic or glass fibers and
are designed to filter airborne particles 5-omair flow ng through
the'nmedia. In use, as the particulate material is filtered fromthe air
stream the filtrate builds up on the filter surface and in pores of . 15
- SEP 2004 WO 01 /733,5 -2 PCT/ AW1/00337 the matt, with the consequence
that tW®e filter progressively presents increasing resistance to air flow
Eventual 'y, the air resistance becones so great that the filter nust be
renoved for cleaning or replacenment. Filter cleaning is costly and
i.nconveni ent both i.n ter ntCHEMIGBAr UPGRIATHNG SFRIEMERfownt i me. |t can al so
be dangerous due to the possibility of infection frombuild up of bacterial
and fumagal growh on the filtrate. Replacenment of the filter is generally a

TECHN'ICAL FIIéLD
This invention relates to gas filters, and more particularly to a method a.nd.
composition for improving the efﬁcacy- of filters such as are used to remove duét and
20 such like particulate matter from an air étfea.m In an air conditioning system.
The present invention was discovered while working with air-conditioning
(including air-heating and air-cooling) system filters and is herein described in relation to
that use, but it is believed that the invention will be applicable to filters used with gases
ofher than air and to filters for use with systems other than for ai.r—conditioning (for
25 exampie to industrial ﬁi;cers such as used‘iri clean rooms, furnaces, gas purification,
automotive and other engine air int;ke filters etc) and is not limited to air-conditioning

filters.

BACKGROUND ART
Fiiter; for use in air conditioning systems of the kind commonly provided in
30 } office, residential and h_e‘;althcare buildings typically employ as media nonwoven fiber
"~ mats made for exz;mple from polyester, cellulosic or glass fibers and are designed to filter
airborne particles from air flowing through the'media. In use, as the particulate material

1s filtered from the air stream, the filtrate builds up on the filter surface and in pores of



significant cost. It is therefore highly desirable to extend the tinge. S
i nterval between successive filter replacenents and/or nai ntenancb5sn§EBi 2:@1‘

as |long as possible, provided that the energy costs of circulating air

through the filter can be maintained within 10 specification. Filters are
general | yYW@HTHHEd in terms of parameters such as fiber tPEE/AG1IHOI37

di aneter, fiber matt thickness, matt density/porosity, construction and

ot her physical and nechanical properti€sto provide a structure which is
effective at filtration down to a specified particle size). but which at the
same time will not unduly restrict airflow and 15 which will clog slowy

rat her than quickly. These confl,icti desi der.ata are nmet by.conprom se
Aong. t he. DAY AhARE CTRERATE Kot i Hire D BIESSSF S¢S FOERE TRorp IS Gastance
construction_of a specific "efficiency”. It is usual to "grade" filters
under st an@dilowd Eyentpalbb s 411 aistanat becomsa s gsaiphat the BACF Bxsifte on. f or
particles of a given size (or size distribution) and given airflow The 20
need to nargfeyed dorelatinirigaoraeplaganaaés to cater for specified requirenents of
different air conditioning systens adds greatly to filter manufacturing and

i nventory cost sFilithelediihg & cogtlpdes inapilentzabbath iimteAns bf RbbAacest enGsysterd, G3,
-~ 4, F4, F5, F6, F7, F8, F9. This list is in order of increasing filter

effici emcydoJmﬁe.g{ @%ealf&bé SarSidhY ahef thk goéig(i)‘ﬁn’tg%ffiiriffs@cforétfr%%tb%ﬁlﬁ u?%fbel ow

0.2 microns), while 1 would filter out pige ese ter grades are
more 25 payti fined in,A ald an_Stan 1324.1 . 1 5 SEP
D004 w0 ol Bhd KunBRLDRH, #‘S%gﬁ{rgl“ﬁekii’?%segﬁ{’p%g%ﬁﬁf"ro‘ﬁ ZEPERRY £r om t he

sur prising .di scover hat the efficiency of a given filter construction ca
_be i nprovet C%"tcoﬁéﬁﬂﬁb’élth‘“trf’ st highly desririaio Pomddhe fimedntgrgl Beveen fitter ‘
‘prior to treatment_is upgraded to performat grade G4 or better |evel.The
cost of th&iceprstedHler repeperments and/os manitenapansdryice aseng ehapssitie, radvided onal
cost of manufacture of a higher grade filter. For exanple the cost of the
chem cal ttheatheenergysoite of cithdatittgher dddighitbnfilercasbe afaiaaigedddthed filter in
conparison wwth a grade G3 in terns of its traditional construction.

Fur t hergvor gpeciiicafies.r ed enbodi ments of the invention allow a reduction in
inventory since a nunber of "grades" of filter can be provided based on a

si ngl e mechani cphtegsog}ggg glﬁ)ogesgé,{gﬁg%hgg%ﬁ? \égf}%hﬁgte{&@%cﬂl Eé’ﬂ{)erat?géﬁ q{gfep?t ure of

10 chemical- treat nent plied t ure. Any discuss he
no way he .consi der.ed . as an

prior art rougheut the specification should in g
adni ssi on ?%g{eyegué AL IC%P 5} ’é‘a%da’éﬁ“}’?%%%ﬁé{’ Pstrytion 9g rotth%ﬁ’%e\fﬁﬁﬂt?ﬁd
general know edge.in the field, Accordingly it is an obf' ect of the
i nventi on Fﬁckgﬂﬂg‘iﬁil BEOPSHICS PV ELS & Siucire Whishds effestive ahiditighion deyg to a
improving the efficiency of an existing.filter by relatively sinple neans.
It is an o#ffestfiedatartipresiae, but whibadirente tofie whknat mudwlyirestrittorinflogy ante a
gi ven : :
15 which will clog slowly rather than quickly. These conflicting desiderata are met by a (\ i
compromise among the physical and mechanical parameters to provide a filter
construction of a specific "efficiency”.
It is usnal to "grade” filters under standardized test conditions which measure
particle retention for particles of a given size (or size distribution) and given airflow The
20  need to manufacture different grades to cater for specified requirements of different air-
conditioning systems adds greatly to filter manufacturing and inventory costs. The filter
grades applicable in Australia are G1, G2, G3, G4, F4, F5, F6, F7, F8, F9. This list is in
order of increasing filter efficiency. Thus grade F9 is equivalent to a hepafilter (filters to

below 0.2 microns), while G1 would filter out pigeons. These filter grades are more

25  particularly defined in Australian Standard AS 1324.1

LI



construction of filter by one grade or nore by applying a sinple chem cal
treatment. BRI EF DESCRI PTI ON OF THE | NVENTI ON According to a fi rsi agﬁ@czggl‘
the invention provides a filter treated with a 20 hunectant. In p er]f e
enbodi ments of the invention the filter is treated with a humectant in

conbi nati 8P WBkSa surfactant. More preferably, the treat MGHAVWAORET
includes a water soluble rheology nodifigr which alters the viscosity of

wat er drawn onto the filter by the hunectant and/or includes a tackifier

whi ch i ncreases tackiness on the filter. 1 5 SEP 2004 WD 01/733a5 -4

PCT/ AU01/ 110337 According to a second aspect the invention provides a

conposi tion sui Tablpeeskat indghpbh ¢akdsGromt thedufpristY diSQWBRI thhile efidiH®Grant )
and a surfactant. 5 Desirably, the conposition further includes one or nore

theol ogi calg;addiifel X%tﬂﬁtﬁ&‘g&%}bfefjﬁ%ﬁwc&%ggicq%rgg:at]g?ag{ntﬁm;j%ﬁh@?g%ﬁ}?? a

]
1 nvention provides a netho gr adi I't er

i ncl udi ng of treatl the filter with a conposjtiqn accor.di to
the firer ortsSERuansdd beelhew)Supasahlio R5Eioms of GBY hARERIS Fifothg ¢ he
performance exhi bited by a filter. of. predetern ned structure when tested by
the. met hodoBr! R dgmicH teghment is signtficantly bvesseapdhe addingpal wogtiaf

condi tioning described in AS 1324.2 According to a fourth aspect the

i nventi®n pravpfaghse af grhigheugrede Ghes. For examplotheioost afdheghannealsteaapmait is
upgrading the filter efficiency by treating the filter with a 15

conposi t i ofesattcartble additional best fof a gtade G4sflen it canpatios wiBESEra¥OOBSn@Erms
PERFORM NG THE | NVENTI ON Vari ous enbodi nents of the invention will now be

descri bed by itwexdigibn@RARh1ORA! FurtlhABR), frefern® ediddimitnts 8FBRShYRARn
-according to the i-nvention conprises: Calciumchloride (hunectant)

'S% 25%0 b Bl 18eradakEhadn (A?!%Bfaw siflet8mber of grades" of filter can be provided based

on a single mechanical construction simply by Varyiﬁg the level and/or nature of
10 chemical treatment applied to that structure.
Any discussion of the prior art throughout the specification should in no way be
_considered as an admission that such prior art 1s widely known or forms part of common
gcnéral knowledge in the field.
~ Accordingly it is an object of the invention to provide an improved filter and/or
15  means of retro - improving the efficiency of an existing filter by relatively simple means.
Itis an obje.ct of preferred embodiments of the invention to upgrade a given
construction .of filter by one grade or more by applying a simple chemical treatment,

BRIEF DESCRIPTION OF THE INVENTION

Accordipg to a first aspect the invention provides a filter treat'ed with a
20 hﬁmectant.
In prefen'ed embodiments of the invention the filter is treated with a humectant in
combination with a surfactant. More preferably, the treatment further include;c, a water
soluble rheology modifier which al'ters the viscosity of water dra\;vn onto the filter by the

humectant and/or includes a tackifier which increases tackiness on the filter.



N

Kat hon 886 MW (Note 2) 0.19% Water 83.80% 25 1 5 SEP 2004 WO A /733ia -5 -
Note 1:Fluorad is a fluorosurfactant obtainable from 3M Corporatifoh SEP 2004
PCT/ AUU / 00337 Note 2: Kathon 886 MNis a preservative available from Rohm &
Haas Corp C@?,gp\]%e 2 A preferred formulation of the treating solution is as
fol lows: 5 CH"E8m chioride (hunectant) Kathon 886 M (bi oRFHAPVH%E: ad
FC129(surfactant) Vinyl ether/maleic anhydride Water gqs 10 Exanple 3 14-18%
0.19% 0. 01 0.8S% 100% I n the present exanple, air conditioning filters of a
specification normally according to Australian grade "FS' were prepared.

The filters were nade from a needl ed non-wven pol yester fibre fabric and

had a total SUFK@_@&dﬁfg&@ aGkcHAOMped: the BORTiEN gﬁiv?de%-a bR obitibh 8hitddM feness
was 10-12 mmand its density was about 280-300 grans per square 15 ~ neter

C(gsm . A typlieaiod {Obgﬁltgj(:%ﬁ%}g{n&y\oul d be in the range of 6-15 denier. Sone

of the filters were then treated by spraying with a solution according to
exanple 2 evel of 230 m of treating solution per square neter. The
treated fi%ggﬁleé\%@’%@n dried using dry air. It will be understood that the
filter coul d‘értdz_e coated by di pping or any other convenient nmethod and dried
usi hg- heat 2¢ Y- pressure or by any 20 suitable means or conbination of
means. The dried filter was then placed into a seal ed container, such as a
seal ed Pl asti ¢ Pagrahintth¢ compatidrofurthseincienonder hodet tieologicat addigvased, it
was removed fromits seal ed container, and placed in its operational

posi tion i rchifiegd.r - condi tioning system A nunber of filters fromthe sane
batch remai ned untreated for use as controls. : :

According 1o a third aspect the invention provides a method of "upgrading" (as
herein defined ) a filter including the step of treating the filter with 4 composition
aécording to the first or second aspect. | |

10 By "upgrading" is herein meant improving tﬁe performance exhibited by a filter
‘of predetermined structure when tested by the method of "grading" for air filtration
assqciated with air conditioning deséﬁbed m AS 1324.2 |

According to a fourth aspect the invention provides a method of gas filtration
including the step of upgrading the filter efficiency by treating the filter with a

15 composition according to the first or second aspects. (‘1?} :

BEST MODES OF PERFORMING THE INVENTION
Various embodiments of the invention will now be described by way of example

only.

Example 1

20 A first composition according to the invention comprises:

Calcium chloride (humectant) - 5%-25%%
Fluorad FC129 (Notel) 0.01%
Kathon 886 MW (Né;ze 2) | 0.19%
Water | - 83.80%

25



1 5 SEP 2004 WO 07/733h PCT/ AU0O1/ 00337 _6_ The treated and untreated
control filters were then graded by the method of AS 1324.2 \Wen t1e'§t$EPb3t][]l}
this method the untreated control filters were graded "F5" However the
chem cal Ig( treat ed filter was graded above "F6". The preferred treatnent
(exanpl e YPUL3ary strongly hydroscopic, in use taking i PGRAEIIPBIf rom
the air passing through the filter and .bsecom' ng a liquid and wetting the
filter This liquid penetrates the filter wetting the fibers. "Fiber wetting
is further enhanced by the incorporation in the treatnent of a surface,
active agent which ensures penetration against the air flow by virtue of

| ow sur f acotedrRlbamd iFadubioguifattait btaiidicafem IMCansdiskidrhr ough the filtrate
building up on and in the filter. 10 Wthout w shing to be bound by theory,
‘the i nventisie el ithy@sss M it BordsERaaVE MRlbleTrdrh RS 2TERRETLEES is rel ated
~to.the ability of the nowwet fitter to entrap dust particles, by virtue of
wetting) which are smaller than the %ﬁjﬁ rating of the filter. To a
JSdirst approxi mati on these parti cl es travel .at high speed through
t he fi ber unc f.i ber are trapped at a | ocation
where two ’garer‘t:% % h’&ntt/célfﬂ%s?t}'?‘? ’r‘f‘latse%g Ya¥Er oss sectional area,
suchthatﬁt:l ar IS srraller than the dust particle. In the filter wetted
by hunect d QCIUP}&%}E&% (hymeeta@Ye i npi nges upon fi bedé-18%vered by water many
atons thick and is held to the fiber by surface tension. In addition, the

i nvent or Haatheb8%G YBY (bisstatiwhere fibers touch in tBdSmtrix surface
tension/capillary action creates a build up of hunmectant solution and dust
particl es BlordFolabEuriastei)greater quantities of g@ieiion in which they
‘becone entrapped-by surface tension) rather than by physical size. The
physi cal g gneﬁaw@gdalm¥dﬁg@ fiber matrix is unclygrged in its ability to
entrap Iarger particles herefore it appears that the ability of the

"wet t ed” Fr ;o entrap particles is enhanced |n1§@m)ar|son to the

un\/\etted tar is desirable to incorporate i J the treatnent one or
nor e t%eol ogi cal addr tives 25 (e.qg. i: scoir %y nodi fiers, gelling agents,

t hi xotropic agents or the like). The ol the 1 5 SEP 2004 WO
01/733i; - PCT/ AU01/ 00337 viscosity of the solution to prevent fine
dropl ets of fiﬁﬁlil%%ﬁeﬁ@tﬁt‘meﬁib?ﬁrtdﬂf@mﬂg fillersiof aspeeifi¢ation oaengssage of
air, and to assist in retaining the solution on the filter. The type and
quant ity ofccordogl teg’iltsa‘lalladgladc Vig5"caere Ipecrmedde Cltedfilteay waig magatas atheedled
-conditions of use. The incorporation of tackifiers which increase the

t acki ness mi-winengolytsic fibnfdbAs shé had NiRALeHAE f8k bf Ho8E3 5Qqsirk ﬁtstérp the
filter or filtrate mass accunul ati ng serves further to enhance.

upgr adi ng B ek tmaqmsmgr@qzmmtdetafy Haeaddl tttﬁsw%rsers'pgrfaeg cal ci.um

chlori‘de. Exanpl es of other hunectants inc are n

gl ycergl yl en . 1,3 butylene

gl ycol , @ PCE%QL Ibdgé;?/‘ réﬁ&ﬁ%gg ER‘JHJ @%&i"ﬁlﬁp (ﬂ% z_/"gg%'h?rphat e, sodi um
~“hydroxide, |a and derr vatl ves sodi um chl ori de and the |ike. Those
skilled in th °3?et° FF- (HESVRETR e traated vt Spraving with @tsphigos afeoading thunect ant s
having regard to the conposition of the filter and of the systemin which
it is to bXaypkd Waslevelor HemiipEictativgselution pensquerd métae dTheSesmedhiilte ct ant s
al so act as surfactants. One exanple is sodi umdi-octyl-sul phosuccinate. 15
A pr ef er r edasgberf driddarting dysdr. flowillbe uhderstoed tHay gRtfien chsd bk Uested b
surfactants) such as Fluorad FC129. These are preferred because t¥1ey have a

profound alpging ¥r &y dtﬁé‘t%v&ﬂéﬁt@ﬁéh@@&%d &fed l\{(%'t rgﬁtﬂgg 81%&&98} ?Piﬂgﬁy Cang

be enpl oyed. By way of exarrp e only, the surtac non-1 o

et hoxyat al of t hese.t ani

sur f aééltoant% glt t"s?tEJc ngg}s/&isa%o g) efgﬁlfk'% nz—@ne&%ﬁﬁﬁ%ﬁ&% 2P V\ﬁt)‘r%a Seale:
droctylsul hosucci nat e Its of, su] phonat ed or sulphated organi c
et hoxyl at S&nige brSBéib ?ﬁ?ag%cglﬂ aﬁn‘i“?:méEﬁ'dfyde usfe SWVheibi fidier was 19 beoni um

.Chlroride or such as secondary
used, 1t was removed from 1ts sealed container, and placed in its operational posmon in

an air-conditioning system.

- A number of filters from the same batch remained untreated for use as controls.



tertiary and quaternary organoam nes) or even anphoteric surfactﬁ%t &szm
Cocam dopr opyl ene Betai ne) . Exanples of rheol ogi cal agents whic rrgﬁ

i ncl uded are sodi um 25 carboxynet hyl cel | ul ose; hydroxyet hyl cel | ul ose;

hydr oxypr Qpyl cel | ul ose; pol yet hyl ene 15 SE? 2004 WO A /733ii

PCT/ AU01/ 03877338 gl ycol s; ~ pol ypropyl ene glycol s; pol yvi BET/APRGHES?

pol yvi nyl acetate, polyvinylpyrrolidone ﬁnd copol yners of these,

hydr oxypr opyl guar, xanthan gum chitosan, acrylated copol yners,

pol yacrylic polyners (carbopols) and the |ike. However nany other water

sol ubl e pol yners would be simlarly advantageous. The type and 5 quantity

can be selecte I r rd to the achi ng. herei,n. cont ai ned her
~active ingredi gr}fp Zr\é?r%g aB(ggP rrl%a(t)erdp%)tnﬁf) ]e%ﬁ‘?rm”&“?gtﬂgn E@F%Eﬁﬁeo‘ﬁe e O!C)Ier meat i on
t hrough th iLtr , for exanple fire retardants, airflow pronoters or .
vi scosity ?éjdéé%“ﬂgﬁg’&@ﬁ?%ﬁd Qybiapstied theypteated eanttoh filtprsavers eraded (' Foh may

al so include a biocide or biostat in accordance with our copendi ng

appl i cat i oflogfevesthp cHemisally freated Sbtrovasrgradsid abhiveFG"s 10 i ncor porated herein
by reference. Although the conposition in the exanples was applied to the
filter from anThgpedascdpbatinksticimisie 2penerionionigly HRYod8pRORSIsE t&ifn
advant ageous to apply the hunectant and biostat to the filter as a solid or

from a HonnAHeRYFors Me/8Nbasting 1SHGHh SRS hid SRS Ea Wbl i e of
the invention. 15 It wl Iébe gnder% ood t hat corrpos%e%p%‘?@ ?ggé‘%"?ﬂl %gto t he

“invention : Y. L : rial . Tests. e been
conduct ed %@t?ﬁhﬁf\{?ﬂlgﬁg?&%}) S}%%@E%Ivg%é@élcg?g%e, ' eé%e ,m%glr}? Bsics, and
gl.ass fi ber_ ., However. t.he principl f operation_herein descrjibed is [
adapt abl e £ Bd‘afnic%y gjeo‘f’c W@EOI?TE}‘EP?YSWE% h‘dtt%?“‘r@f:?l%?t“@ci’tg%?tr‘ﬁ]&‘?h §hUeSsuch as
- for exanpl e woven) non-woven, spunbond, neltblown, |am nates and the |ike)

20 Al t hougReHsiRIPRp8HBFtdRe Bindowdwrvitesel lPweurfare tsnsien.eTba bauid alsopaigrites
exanmples, it will be appreciated byahose skilled in the art that the

i nventi on g ahé theaigivihe dilirate buitding fipomandiirt thedddlterleparting from t he

i nventive concept herein disclosed. ~ ~ SEP: 20Q4_:... . PCT/AU01/ 00337 -

9 - Ret®ived 12 VAehsulaishiR®2oldanCoMiMorthd idrehDMENEYENDARR.AS FOLLOWS 1
Afilter treated with a hunectant in conbination with a surfactant. 2 A

filter accengioRembs iﬁlfﬁiegbiopﬁﬂfeg Ekerrelatt{dec@tﬂﬁ?aﬁﬂilﬁrrbf%ﬁ\gﬁvg (ve?ﬁitgl{%l %n?r?f ol ogy 5

nodi fier selected to alter the viscosity of water wn onto ter by
t he hunect ) I rding.to_an ne, of .t he precedi ng.clajns
further trgg%tggn %’%ﬁggbhg%fﬁweg}n% %%%‘ﬁ%@%?&%@%l%?%@%f%?ﬁ ?ﬂ effﬁﬁef'er 4
A conposi tiJor;iafuth able far %lgi cation to filter .conprising: a hunectant,
and 10 a suffaet ?-HPTO’%mA‘B‘bﬁE PETUGHS ReEBRled iyl ot higlasracd thigpghthe fileel udi ng
one or nore rheological additives-or tackifiers. 6 A conposition according
to clai ms Hagx Bounieingeefh fibpis untihibey arsttrapped el alotatbhnfwinre the ogmotepfibers

consi sting of calciumchloride, glycerol, sorbitol, ethylene glycol, PEG

15 propy| erengrgactollimil i dodsykaivmabirys alich M@he Arddis srbilelangr e @agboxylic (-
aci d), sodi um sul phate, sodi um hydroxide, lactic acid and derivatives

P ) e RS B GG o oo 0

covered by water many atoms thick and is held to the fiber by surface tension. In

| ' addition, the inventor has observed that wheré fibers touch in .the matrix surface . |
tension/capillary action creates a >b_uild up of humectant solution and dust particles

20  encounter even greater q'-uantities of solution in which .they become entrapped by surface

tension, rather than by physical size. The physical barrier caused by the fiber matrix is

' unchanged' in its ability to entrap larger particles. Therefore it appears that the ability of
the "wetted" filter to entrap particles is enhanced in comparison to the "unwetted" filter.

It is desirable to incorporate into the treatment one or more rhéological additives

25 (e.g. viscosity modifiers, gelling agents, thixotropic agents or the like). These control the



cal cium chloride 20 8 A conposition according to any one of clains 4 to 7
wherein the surfactant is a fluoro surfactant. 9 A conposition ap@oSEPnaﬂﬁo
any one of clainms 4 to 8 wherein the rheological nodifier is one or nore
conmpound sel ected from sodi um car boxynet hyl cel | ul ose;

hydr oxyet WI%EP11 ose; hydr oxypropyl cel | ul ose; pol yet hyl eRETHYPEII37

pol ypropyl ene 61MFAIl nen . ~.. ~ e e T -

~ ~ . ... = oo, ... a~ SEP.. 2004.,. .

PCT/ AU01/ 00337 - 10 - Received 12 February 2002 gl ycols; polyvinyl alcohol;
pol yvi nyl acetate, polyvinylpyrrolidone and copol ynmers of these,

hydr oxypr ' J it ryl at.ed,copo )

ol yacr yi  kissftyBEane spiaRd0 8ol 5 pFlfoln BHF pEPRT MRS e %ol ub
.copolynmers, 10 A conpositi.on according to . any one of cl ai 4 to 9 wherein
'Uhe r heol dBF FIEOTR RIRAEE 0L SN R g1oI Lo HAE IO lpA e T ohs Be. 11 A
filter when treated with a conposition according to any one of clains 4 to
210, 12 A fandiaantiycdrasaiegicd adfigivercan bewedactadrhaying regardeto dopdigionpobest. of a
fiber selected fromthe group consisting of polypropyl ene, viscose, rayon,
cel | ul osi cEhe ianapgtasiss of tdvkifierd 8hith metr¢rod theftackpgpsadf e sbasiohendasisdef i ned)
a filter including the step of treating 10 the filter with a hunectant. 14

A met had ofaubipg hadichg t6 esclheribe flteledriMeste mads hddubRNatindGeHdl AgtHep& st ep of
treating the filter with a conposition according any one of clains 4 to 12.

15 A rret.hoglhg{,cagéu;,%ﬂag{ngtcifg&i ncluding the step of passing a gas to be
filtered through a I ter” whereof the filter efficiency has been upgraded

by treating the filter, wt 5 hungct.ant ..or .a conposition_according to
any one of cl a‘fg%etlﬁmf%hlﬁ.e&i%fl% lfslellr?@‘re l%eﬁé‘f’%mffai“r‘r@%i"w&r ATRES O i bed
with referepce to any one of the exanples. AAAGAI fw~~ wm..w
A V. A (0. %F?r umectany mcindgy bk gre ot gnalesto, glycgrol, sorbitol, ethylene glycol, PEG,
" BEUdY”~kt ) ACEKN\ " o~xsmhc”Y] ca] ca]calc aUc aJc aUc S
a] ca] ca] caprenyleng glyegle dpduldancalyed] Rt daPyapiddrealisahpeyia) awa)caidbah ca] cal]
cajcao G K\ .

10 sulphate, sodium hydroxide, lactic acid and derivatives, sodium chloride and the like.

Those skilled in the art will have no difficulty in selecting suitable humectants having
régard to the composition of the filter aﬁd of the system in which 1t is to be used based
on the disclosure herein contained. Some humectants also act as surfactants. One
_ example is sodium-di-octyl-sulphosuccinate.
15 A preferred surfactant c}ass for use in the invention is fluoro surfactants, such as
- Fluorad FC129. These are preferred because they have a profound ability to reduce
surface tension. However other surfactants can be employed. By way of example only,
the sﬁrfactan£ may be non-ionic ( e.g. ethoxylates, propoxylates and block co-polymers of
these two), anionic surfactants (such as sodium dodeéylbenzenesulphonate, sodium
20  dioctylsulphosuccinate, sodium sé}ts of sulphonﬁted or sulphated .o.rganic ethoxylates or
probokylates), cationic surfactants (such as Cetrimonium Chloride or such as secondary,
tertiary and quaternary 6rgan0amines) or even amphoteric surfactants (such
Cocamidopropy];né Betaine) . |
Examples of rheological agents which may be included are sodium

.25 carboxymethylcellulose; hydroxyethylcellulose; hydroxypropylcellulose; polyethylene



36CPTchl } xsni.d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!g WQ}JP:}:K

Py! Y| wrmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca] calca

] ca] ca] Caﬁ’%’ d] -5 ‘Lca] cal ca]ca]ca]ca]cal! 5\ =2 gne% o] c~ytni d_ZU] ca calca] caljca .
!

]cra)calc ¥Pca] ca] ca] c”a] ca] ca] ca] ca] ca] ¢ “PCT/AU01/00337
a] ca] ca] ca] ca] cal ca] ca] ca] c*a] ca]ca]ctalcalc \
parim2n" " PEEHYRB T 9(((;))) O *+++ +|wnhc] X] c] calU] ca] c

. a)J ca]cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca!

ke AR S A g e
a] ga]<§2]<22 QLyYig Lyglgﬁgrl;]&%%xjg a@e]rs &]tﬁg ecﬁ;&:rg;}?p%cl)py% guar, xanthan gum,

AI AAAEBBBI C| wr mhc” cal] ca] ca] ca] calca] ca] ca]caJca]c
a] caU] ca] calp&ﬁjnbaipgéqt@]aw&]lﬁa?rém%qcedmﬂlmyr@éw orsag)aap dhg g dagwerer G CCD
SDDDGEQEcE—> SX>>>, ?| ?7??7?F@ @@
Al AAAEBBBI Glany mﬂwp]ec]smiawlc@]od:)m]ma}wa]ddw] omjledy edyamddacous. The type and
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] c a] ca]ca]ca] ca]ca]ca]ca]ca
" BEf H* 64 0% 8arkity d08u&elebtelAMbfag(rEgard to the teaching herein contained.
) Yi 10%ChbCh&" () - 310%& () - 10%& () &v10%& () - EUdYf H P& 10%& () -

0% Pere "
?L‘p(\)((:;do b&&( § 2 10% /%%4?3&(:@885% /gr}-iggé;}fg‘%)ﬁ%? 1|£1P§orp8ra6%ﬂo1£;co She formulation for permeation

P310%h& | 0%3 W& +10%08& {
P ] TSR e b SRS B RO S d pe BRSO s iy
P<| | 10%8& | 10%&
| 9409 () - g‘% %aé}&“d(wsefrgfb/@ %‘)ﬁh %1160@@‘@1?11%%&(5}3 ingygde ¢ piociingr bjosat in
KliK- Y. #109%& ()- , 0% ()-109%& ()-!10%& () - Hs$1098& () - vl
109& () - f <2q999gneq with\our copendmg @pplicign ©f evarodae, (the disciogire pf whichi0%& () - &g
10% ()-V$ 109& ()-3"!10%& ()- 33456C}si KY
@ 210980 () inc&tpbOfdd hdrei by efferBe109& () - 5! 109& () -, 3#10%& ()- F1! 10%& ()-
CPTchi K- K1O%&' ()-fj!10%&' ()- CO!10%& ()- v

109& ()-P" 10‘V&Mﬂ1m{ﬁrﬂt‘?@céﬂm S80&n (0 the %Eaﬁ-l@g/&as a phcd to the filter from an aqueous
“100@& () - y10%& () - V} 109 () - 3! 100 ( 10%

s0ve () Eeatbalii0snd AR ey gtfo%ﬁ}é(a%ig_aﬁg%&gﬂ% 15 apof i htfhcbtant and

109%&' () - f 3j.10% 109g, o0& () - .

e300 - 10pBe ol e 4 o i bomagyeous sefvans ang such compositions are
109 () -, =KdEbC10%4 09%&' g) #10% ()- 10% ()- MLO%& ()-CLO%&' ()-Y <

C109& () - PYSRIEBeteme phdke inyentuRg’ () - f-p#Ll0%R" () - VI0%& () - 310%& ()- Vv

C109%&' ()- Y5\ dEbCL0% 109%&' ()-v , 109& ()- L*}10%& ()-=f F(*10%& ()-
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filters of any material. Tests have been conducted with filters of polypropylene, viscose,
rayon, cellulosics, and glass fiber. However the principle of operation herein described is
adaptable to ﬁ]tcrls of other materials and of other construction ( such as fo.r example
woven, non-woven, spunbond, rﬂeltblo\wn, laminates and the like)

20 | Although the invention has been described with reference to specific example's, it
will be appreciated by those skilled in ﬁhe art that the invention may be embo%lied in other

forms without departing from the inveritive concept herein disclosed.
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THE CLAIMS OF THE INVENTION ARE AS FOLLOWS

| A filter treated with a humectant in combination with a surfactant.
2 A filter according to claim 1 further treated with a water soluble rheology

5 modifier selected to alter the viscosity of water drawn onto the filter by the humectant .
3 A filter according to any one of the preceding claims further treated \yith a
tackifier which increases tackiness on the filter
4 A composition suitable for application to a filter comprising:
a humectant, and

10 a surfactant,

5 A composition according to claim 4 further including one or more rheological
additives or tackifiers.

6 A composition according to claims 4 or 5 wherein the humectant is selected from
the group consisting of calcium chloride, glycerol, sorbitol, ethylene glycol, PEG,

15 propylene glycol, 1,3-butylene glycol, PCA (2-Pyrrolidone-5-carboxylic acid), sodium
sulphate, sodium hydroxide, lactic acid and derivatives thereof, sodium chiloride and
sodium dioctylsulphosuccinate.

7 A composition according to any one of claims 4 to 6 wherein the humectant is
calcium chloride

20 8 A composition according to any one of claims 4 to 7 wherein the surfactant is a
fluoro surfactant.

9 A composition aécording to any one of claims 4 to 8 wherein the rheological
modifier is one or more compound selected from sodium carboxymethylcellulose;

hydroxyethylcellulose; hydroxypropylcellulose; polyethylene glycols; polypropylene
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15 A method of gas filtration including the step of passing a gas to be filtered

through a filter whereof the filter efficiency has been upgraded by treating the filter with a
15 humectant or a composition according to any one of claims 4 to 12.
16 A filter substantially as herein described with reference to any one of the

examples.
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