TEXTI LE FABRI C W TH PARTI CLE ATTRACTI NG FI NI SH This invention o
relates to textile fabrics having a particle attracting finish appli @ ‘. '
thereto. The fabrics are referred to as wi pers. The w pers find utillﬁ §/5b
cleaning surfaces, whenever it is desikable to mninize particul at (;v .
cont am nati on. Wpers are utilized for a nunber of differe goboq‘a» v

cl eani ng appl i cat ' \ Ny
and ot her cont ro|T§?§%§%gﬁmg “?Ewmle?g‘# gmgw eﬁn%\k{g%ﬁrz;s

certain standards that these types of w pers should attain. For exanmpYe,
W pers utilized in eanroonrs nmust neet. strjngent performance standards.
These standards ar ecllrhé? pyenion gelaigs indgxtile Jﬁhﬂlcégﬁ‘fla&? pagiclsptirachiag fiaishgpplied
maxi mum al | owabl e particul ate, unspecified extractable matter and

i ndi vi dual i onithereteodhe fdbnigs ars refemred tor asrwiperds The wipess find utilitydn cleaningi nant
rel ease are especially rigorous and various nethods have been devised to

meet them surfaces,Winsmeserlitiy desirablede niinidiizdparticlate comuihatibn.non- woven
textile fabrics. The fabric is cut into wipers, typically 9 inch by 9 inch

squares. The Wi per s vWipkrs'@diilized WH AHBIRE 8EdiPerdiR¥ichfin ftidr3, duch L§ AN 0OM
| aundry, enploying special surfactants and highly-filtered and purified

water. 1o 1 edugRahREn RO AR duRiteBE SR bndUind Brns N ibirohLRL. AR N0

the wipers may be package astic

saturated with sui.tabl.e .sol vent . before hei C ed, and are ready for
e, e PP RN iR BAnizeS petain B R B BGRE imed of nifefoaod
reduction in particul ate contam nants .through the use of_ a specific yarn,
such as "nyl ona#gingEer example, ¥pess ulilized in plganrporns myst megystringontpefogmanggy
reduction in | oose fiber contam nation by using a hot air jet to cut the
fabric into pi seadardmi These tandardsrseralated tocsartiengy anbcantigeination, dichudingsed i n
Reynol ds US 5,069, 735. Finishes to inprove the sorbency of w pers made of
hydr ophi | l'i ¢ f iragirsym ailowabis particylete] enspedifietbexatastableanattee apd imdéddualNignic g
cl ot hs havi ng

contaminants. The standards for particulate contaminant release are especially rigorous

and various methods have been devised to meet them.

Wipers may be made from knitted, woven or non-woven textile fabrics. The
fabric is cut into wipers, typically 9 inch by 9 inch squares. The wipers may remain
unlaundered or may be washed in a cleanroom laundry, employing special surfactants
and highly-filtered and purified water, to reduce the contamination present on the
fabric. After washing, the wipers may be packaged dry in air-tight plastic bags, or pre-
saturated with a suitable solvent before being packaéed, and are ready for use.

Prior art developments in the field of wipers mclude reductidﬁ in particulate
contaminants through the use of a specific yamn, such as "nylon bright” as disclosed in

| Paley et al., US 5,271,995, and reduction in loose fiber contamination by using a hot air
jet to cut the fabric into pieces while simuitaneously sealing the edges as disclosed in
- Reynolds US 5,069,735. Finishes to improve the sorbency of wipers made of

hydrophillic fibers, such as polyester, have also been employed. Wiping cloths having
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2 -a textile substrate and a porous pol yner coating made fromthe

"sul phonation products of cross-linked polyners containing sul phonated
aromatic residues" are disclosed in GB 2 142 225 A Tack cl oths
are textile fabrics of relatively | oose weave which have been chemically
treated to give thema sticky or tacky character. They are used to renove
dust from surfaces prior to applying a coating and for dusting in the hone.
Hansen, US 3, 20@xG3ubstiateindsieporous pedwmer cottingadafiom the ‘suiphonation/produgts
pol ymer conposition applied thereto in the anount of 10 to 16 parts

pol ynmer to abousf cidssylinkied polymersxohtaitiing sulpieonarid, arddftatt; refi8udsT dredlisldsed s a
fabric substrate inpregnated with an anorphous pol ypropyl ene conpound
characterized hypa Mae25H. | ess than 10,000, to achieve a tacky finish.
Summary of the Invention The objects of the present invention are

to provide: a textilf, Wpghe fbtdkife faBﬂéstddtgr{ﬂﬁté\?él& i&aﬁ% k@ﬁe‘;\gm:ﬁﬁéveabeteﬁx“ e

W per suitable for use in cleanroons an contro envi ronnent s
where the wi per.itself nust  be. | QW ifr‘lﬁc nt am pan

S: .a rticle ttracting
Wi per whi ch v 1SRRG A ER 10 BV o facks Shiaeitr oty stesfie SrepiRa
conjunction with solvents; and a finish which is durable, yet exhibits
little or no t &t fromfurfacesPROBIN PPHINE 3 prating gad fordustingindhelprg Jdansen, US
conditions to | eave a surfactant residue, which has been found to inprove
absor bency. 3,208,09%; discldisesq tack clothdhavinga rladticizer/vinyi pedymenrempiosition
attracting, polymer finish is provided for use as a wi per. The w per may
be used dry ar #pplied thefisio i the amotetuf 1016 ¢6 pares potyrher tbaboutel 1gyakte of sabstratet he
wipe is pre-saturated with a cleaning solvent and packaged in a resealable .
contal ner. Bennet, US 3,658,578 discloses a fabric substrate impregnated with an amorphous
polypropylene compound characterized by a m.w. of less than 10,000, to achieve a
tacky finish.
Summary of the Invention
The objects of the present invention are to provide: a textile wiper with a
particle attracting finish; a textile wiper suitable for use in cleanrooms and other
controlled environments where the wiper itself must be low in contaminants; a particle
attracting wiper which will function in a wide range of applications - both dry and in
conjunction with solvents; and a finish which is durable, yet exhibits little or no tack.
In one embodiment, the wiper is laundered under conditions to leave a surfactant
residue, which has been found to improve absorbency.
Accordingly, a textile fabric having a particle attracting, polymer finish is
- provided for use as a wiper. The wiper may be used dry or saturated with a desirable
solvent. In one embodiment, the wipe is pre-saturated with a cleaning solvent and
packaged in a resealable container.

The particle attracting potential of the present wiper has been characterized by a

"particle attraction coefficient” measured by the following test:



The particle attracting potential of the present w per has been
characterized by a "particle attraction coefficient"” nmeasured by the

fol l'owi ng test: 3 A
9" x 9" wiper is pre-wetted with water and placed in a beaker containing
400 m of water and 40 ng (0.01% by wei ght) of carbon bl ack having an
average particle size of 3 mcrons, as neasured by a Mcrotrac UPA-150
anal yzer, and obt ai nA®"fx Yrwip€ais pre-Sottgsbwiil imater ahibplpced idarbealdredntaming4dfion
bl ack M1300. The wiper is stirred in the beaker using a nmagnetic stir bar

for 30 seconds mnefwarpueild0 hx(0.95% Wi weighth of feboryblack havingsahi peragd patticle
“draining the water back into the beaker The water in the beaker |s then

filtered through,a,d3 Pn&bﬁgmﬁgmﬁ was rotac IBPRefsofdnhl&%r, mOf

carbon bl ack particul ate I n the beaker %ﬁcul at ed and

t he amount of r,b t e

det er m ned. Theé?bog rbolr%O @fgé%? ﬁg?t?ﬁfqea%lzﬁ%gﬁ{%?agg?ﬁd 1?@? V“gﬁ’e ‘\;/\’}pt%ﬁﬂ’tf? ?‘Fﬂé"
particle attrac fInISh haV|n i ed. ,The, parti attraction
coefficient (%t tthg 8%&1&?&988? ghfefa‘)F 8%’ %{ic Excess watef jp the¢
particulate (fabric + finish) . of particul ate gabrlc only) x 100

wt. of parti cul Winsr {srsapeezed out 99auung the water backeinitibe dealkencThy water uthe hegkene
finish of the present invention absorbed 33 ngy of carbon bl ack, while the

fabric without ishigenffilterehthadughralie@imicrby paré sivg glakk éberfateri The ambuutad carbon
coefficient is 154% The particle attracting pol yner may be

sel ected from cslaqopdticuline whikh wadiefl @nthe beakess caiutdied, and thehirdvuht GBFRAEN
bondi ng, such as hydroxy, hydroxyal kyl and carboxy groups; (ii) have

aci d-base reactypg sHrfitillste aBsbrbbd®y théWider calbd &iérnineSTHR st is @g&téd for the

NJ err]. In one enbodi ment of the”invention, the particle attracting
polymer is wat e[ienﬁc%?l?a‘ﬁm:,ew:%%t &%lp%.ﬁic?éjat&wmg finish having been applied. The particle

attraction coefficient (%) is calculated using the following formula:

wt. of particulate (fabric + finish) - Wt, of particulate (fabric only) x 100
wt. of particulate (fabric only)

For exainple, the wiper having the finish of the present invention absorbed 33
. mg of carbon black, while the fabric without the finish absorbed only 13 mg. The
particle attraction coefficient is _154%.

The particle attracting polymer may be selected from compounds having
pendent groups which (i) exhibit hydrogen bonding, such as hydroxy, hydroxyalkyl and
carboxy groups; (ii) have acid-base reactive groups, such as -COOH, -NH,, -SO,, and -
NO,. In one embodiment of the invention, the particle attracting polymer is water-
soluble and selected from:

(i) polysaccharides having a plurality of pendent groups selected from
hydroxy, hydroxyalkyl and cafboxy groups; and

(i1) polymers formed by vinyl polymeﬁzation, having a plurality of pendent

groups selected from hydroxy, hydroxyalkyl, carboxy, amino and alkylamino groups;



(i) polysaccharides having a plurality of pendent groups selected from
hydr oxy, hydroxyal kyl and carboxy groups; . and (ii) polymers forned
by vinyl polynerization, having a plurality of pendent groups selected
from hydroxy, hydroxyal kyl, carboxy, anin® and al kyl am no groups;

4 wherein the article has a particle attraction coefficient of 50%
or greater for carbon bl ack,, and a particl e count..of Lcles greater
than 0.5 microns of Wheewy ‘F?‘Hﬁl%q‘ﬂéPPEmcgéwmgﬁﬂ%fﬁﬁmﬁg%ré&)%w grg%gr §§
measured by Bi axi al Shake Test |EST-RP-CP- CCOM.2. Detailed Description
of the I nvent icarbon black, and\ particle countiaf ipaticles greates thand}.5 migons g milion ¢ he
preferred enbodi nents and features are hereinafter set forth. Unless

ot herwi se i ndi gafiles périsqudre etetionpss asmedsired by Bipxial/Shake TegdEST-RitvGP-
percentages are by weight; conditions are anbient, i.e. one atnosphere of
pressure and 25(g#4.p C. the term "average" means nunber-average; aliphatic
hydr ocar bons, 1 ncluding al kyl and al kyl ene radicals, conprise from1l to 4
car bon atoms.Dy&hg&%eé AokoM otk PV enfibgd: the particle attraction
coefficient iwmu%"ﬁ@"ﬁgﬁﬁl%’é S having an average size of
approximately 3 mc S. . e e Al | b ]| Led in
the Specification a%&ﬁ%%ﬁ%ﬁf%@gﬁ}%féﬁﬁ%%%ﬁgéhgé eﬁﬁéﬁ%[egtg?agﬁof t he
present invention nay be copstructed om woven, . knitte r., _non-woven
fabric. Non- wolpatres5¢ hersinafter se F‘g H{!}‘gﬁ%& eB’f‘s‘?r’é':érlfﬁfét @F g“k?r“@n%‘?’}dm%ﬁom
in the art. For exanple, non-woven fabrics may be wet laid, dry laid, spun
bond, needl e papplsieal] pavistand perogntages.are by weisht conditprsare pmbiepty &, one

atmosphere of pressure and 25° C; the term "average" means number—averége; aliphatic
hydrocarbons, including alkyl and aﬁcylene radicals, ;:Omprise from 1 to 4 carbon
atoms. Unless otﬁemise indicated, the particle attraction coefficient is measured using
particles having an average size of approximately 3 microns.

All of the United States patents cited in the Specification are incorporated by
reference.

The wipers of the present invention may be constructed from woven, knitted or
non-woven fabric. Nén-woven fabrics and their methods of manufacture are well
known in the art. For example, non-woven fabrics may be wet laid, dry laid, spun
bond, needle punched; with or without binders to stabilize them.

The fabric may be made from staple or continuous filament fibers, or yarns
made from such fibers. Yamns having a wide variety of denier and filament count may
be employed. By way of example, yams having a denier to filament ratio of from 0.1 to
10, a denier of 15 to 250 with filament counts ranging from 10 to 250 may be
employed. For certain cleaning applications, it is desirable to increase the abrasiveness

of the fabric, and the fabric may incorporate filaments ranging in denier from 10 to 50.



The fabric may be made from staple or continuous filanment fibers, or yarns
made from such fibers. Yarns having a wde variety of denief and fil anent
count may be enployed. By way of exanpl e yarns having a denier to
filament ratio of fromO0.1 to 10, a denier of 15 to 250 with fil anment
counts ranging from 10 to 250 may be enployed. For certain cleaning

applications, it is TigsfiberMag eQeletted BaRFsyniRLIS BAGAAURANABSs afd blehd thefest. C.
and the fabrlc may incorporate filanents ranging in den| er from10 to 50.
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acetate, silk or vvool and. bl ends ther eof referably, the fiber is

pol yester, pol yeHpaeaapen s arstatss sifk onywpeal, M%E’P?wft Reeteiablyy the dibgpisen or
knitted fromcontinuous filament, polyester yarn, for exanple, textured
pol yester yam polyester, polyanitlejor pfdy@eﬁmfl\/fpmfﬁémm direr wipamip Weenpkmgtgtl in
the present invention. Typically, the fabrics used for cleanroom w pers

have a wei ght dfoni contitous filateest, polyesterysm, oy enathple tefhaed pblyestertyar® ounces
per square yard. The fabric nay be washed or scoured to renbve

spinning oils, dirt ﬁﬂﬁd@fah@éofﬁ@ﬂéﬁ@igﬂﬁtm@bd%h byddinaldpresent inentin. t he
particle attracting polyrrer is usually advant ageous to heat set the

fab th t
abric, ei era—gﬁ,ﬁlty B:Féﬁ%}élﬁﬂrb % P ofltBlG%ﬁ?!ésg)%Lre

di rrensi onal’ IC 1S pre era eat s at a tenperat
pinning of tneMWRBEIA P ?erﬁ’%lxé 36 '“X%%Xp?ziéﬂu‘é?cﬁs n""fréir btehﬁe'a{” et at a
ot o on ol Rk o e e L
PEr, formed in a Jogtr]airﬁxrlatlcorrla;)r;xeor (t)ovaep?)hcalltlr:)nvm’ltlgehpartlcle attracting polymer. It is usually
advantageous to heat set the fabric, either before or after application of the polymer, to
provide dimensional stability. The fabric is preferably heat set at a temperature above
what the yamns have previously experienced, after the initial spinning of the fiber. For
example, polyest'er yarn may be heat set at a temperature of from 180° to-300° F.
Preferably, the fabric lies flat when it is heat set. |
‘Heat setting may advantageously be performed in a tenter frame oven, in which
the fabric is held flat during heating and while it begins to cool. The temperature of the
oven may be higher than the temperature actually experienced by the yarn, which will
be a function of the oven or dryer temperature profile, length and speed of the fabric
through the oven.
The particle attracting polymer finish or coating may be applied by any suitable
method used to apply a coating in the form of a solution, dispersion, emulsion or a

particulate to a fabric substrate. By way of example, the polymer may be applied by



the fabric is held flat during heating and while it begins to cool. The
tenperature of the oven may be higher than the tenperature actually
experienced by the yarn, which will be a function of the oven or dryer
tenperature profile, length and speed of éhe fabric through the oven.
The particle attracting polyner finish or coating may be applied by any
suitable nethod used to apply a coating in the formof a solution,

di spersi on, e.gﬁlr\‘)?}d}g?» v%)}/l%hgglg%r}iﬁggar%r&lf? kAifd B13GL 6r RURRL dyRid apPiraliBY OF

exanpl e, the

6 paddi ng, S el,, sprayi.ng,.ni.p rall, knife bl.ade or in ajet dyeing
appar at us. Pﬁf%?%ﬁy%ﬁetpﬁ Ililﬂ’etpe fdgmi(ﬁlaflﬁgu?oblfﬁ?@ %%n aqueous sol uti on.
The coat weight (solids) may be 0.01 wt. % or greater based_ on the weight of
the fabric. Typicallhg ceﬁéwee@m(sqhéﬁbtnﬁy%o-ﬂbvg&easr@?tetmﬁﬂ en the weight of the
Preferably, the coat weight is fromO0.02 to 3 wt.% nost preferably from
0.05 to 1 wt . %fabses dypivally the coalowejpht is ot greatérthan 6 wt.VheProferalily,|the eqat r act i ng
polymer is cured by a nethod appropriate to the polyner and the formin
which it is appleight i frorg0.02 1013 wih) sipst préferablyyfrom Di0SUell wil%bused o1 the
evaporated. For exanple, if the polyner is applied in the formof a _
solution, di spRig QPt&rfaﬁi@rLFie%ﬁdé%ﬁaﬁ?%lfﬁ&fié SurBRYy B thetHodSgpRpHateur ed

in a tenter oven. e particle attracting polyner may be sel ected
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manganese. ox! LA F pasrad o SxBpe,dF the poRiterif BARIGH it B o B S

tungsten, tungsten dioxide, zinc and_zinc oxide, preferably an affinity for
one or rmore OfISPERSIONAT |eERSIRR, theseated fabsis maychy dried and cured In & G0t Ve ack,

copper, copper oxide, -
The particle attracting polymer may be selected from polymers which exhibit an

affinity for one or more of the following types of particulate matter: carbon black,
aluminum, aluminum oxide, copper, copper oxide, ferrite, graphite, iron, iron oxide,
manganese, manganese oxide, silicon, silicon dioxide, titanium, titanium dioxide,
tungsten, tungsten dioxide, zinc and zinc oxide, preferably an affinity for one or more
of the following types of particulate matter: carbon black, copper, copper oxide, |
silicon, silicon dioxide, tungsten and tungsten dioxide. The.particle sizes of particular
concern are those in the rénge of 0.5 to 20 nﬁcrom.

- The efficacy of a particular wiper in attracting and removing pérticulate
contaminants, from a surface or liquor, is referred to herein as a "particle attraction
coefficient.” The test has been previously described. Briefly, the particle aftraction
coefficient is the ratio of the increased particle attracting characteristics of a polymer
coated wiper, relative to an uncoated wiper, for a given particle type. Preferably, the
coated wiper of the present invention has a particle attraction coefficient for 1-5 micron
size particles of 50% or greater, most preferably, 100% or greater.

Examples of particle attracting polymers include the following:



silicon, silicon dioxide, tungsten and tungsten dioxide. The particle sizes
of particular concern are those in the range of 0.5 to 20 m crons.

The efficacy of a particular wiper in attracting and renoving particul ate
contam nants, froma surface or liquor, is referred to herein as a
"particle attraction coefficient." The test has been previously described.
Briefly, the particle attraction coefficient is the ratio of the increased
particle attracj ng edimicie eetssé.gIydedxyalkyRelilBses, SiRhas HydrbRpsthyléclufisk ¥fd t O
an uncoated wi per, for a given particle type. Preferably, the coated w per

of the present invenﬁiy(ggxﬁg%,oﬁceﬁgfogé.q,b,g&&%' 116186dsf Lichgagt for 1-5
0

mcron size particles of or greéa referably, 100% or greater.

7T el ul ose BURREEA B BARbiS it Rlod) 19,
hydr oxyet hyl cel | ul ose

nd hydr oxypr. | cel | ul ose;
hydr oxyal kyl al kyl cel & r@g@ggpygggthylgél?ulose a?‘d?"g Hyﬁﬁjgleﬁwl@pmﬁel | ul ose,

hydr oxybut yl et hyl cel | ul ose, hydr oxypr opyl net hyl cel | ul ose and
hydr oxyet hyl met hy| cealkylcelbdoses, such as methyigelhose and sthylceliulope; as
met hyl cel | ul.ose and et hyl cel | ul ose; car boxyal kyl cel | ul oses, such as

sodi um car boxymet hy| cabdxyalkykeellulosds,) such apsalivrn carbekyméthyleelbddse; s, e. g.
cellulose nitrate; (iii) chitosan; and (ivV) guar guns and hydroxy,

hydr oxyal kyl angi)car ieiganie\teRilosd dskeis, ¢5. colRlldsé@strate; thereof; e.g.
car boxymet hyl guar gum car boxynet hyl (hydr oxypropyl ) guar gum

Do et OSSR O/ D08 DU () aren and oy

(iv)  guar gums and hydroxy, hydroxyalkyl and carboxy substituted derivatives
thereof; e.g. carboxymethylguar gum, carboxymethyl(hydroxypropyl)guar gum,
hydroxyethylguar gum and hydroxypropylguar gum.

v ~ starch and hydroxy, hydroxyalkyl and carboxy substituted derivatives thereof;
e.g. hydroxyethylstarch and hydroxypropyistarch;

(vi)  poly(vinyl alcohol) and vinyl alcohol copolymers, e.g. ethylene/vinyl alcohol
copolymers and vinyl alcohol/methacrylate or methylmethacrylate copolymers;

(vii) poly(vinyl pynolidone);

(viii) poly(hydroxyalkyl acrylate) and poly(hydroxyalkyl methacrylate), e.g.
poly(hydroxypropyl methacrylate), poly(hydroxypropyl acrylate); and

(ix) poly(alkyl acrylamide) and poly(alkyl acrylamide) copolymers, e.g.
poly(isopropy! acrylamide) and isopropyl acrylamide/acrylic acid copolymer.
The class of suitable particle attracting polymers includes compounds having a

broad range of inolecular weights and solubilities in water. By way of example,

polymers having an average molecular weight of from 1,000 to 2,000,000, preferably

25,000 to 1,000,000, most preferably 50,000 to 500,000 may be employed. Preferably,

the polymer is water soluble, defined as a solubility of one part per 100 parts.of water



g—hydroxyet hyl starch and hydroxypropyl starch; (vi) poly(vinyl alcohol)
and vinyl al cohol copolyners, e.g. ethylene/vinyl alcohol
copol ymers and vinyl al cohol/nethacrylate or methyl methacryl ate copol yners;
(vii) poly(vinyl pyrrolidone); (viii) ®oly(hydroxyal kyl acrylate) and
pol y(hydroxyal kyl nethacrylate), e.g. pol y( hydr oxypr opyl

met hacryl ate), 8?8}%&?%‘&?&@ erd§ Egﬂlf'ﬁi% heaf%iﬂc z(dd@ured RV ALEX! it is also

acryl am de) an am de copo yne

pol y(i sopropyl nd |so 0 de/acr

The cl ass of sﬁlﬁuﬁbeaﬁqﬂgtﬁ%? e&ﬂn ?ﬁ&"ﬁ&%@%f% %‘diéaé s&?%%ﬁﬁg?m‘ty
having a broad range of nol ecul ar melghts and solubllltles In water. By
way of exanpl e o wiigstane jaunderingnspch as i asleaEoem lawdnar Thenaginle gfragtingm 1, 000
to 2,000,000, preferably 25,000 to 1,000,000, nost preferably 50,000 to
500, 000 may be pelypteryray. alger et applitd go,the fdbeicpdﬂwbindetrspm&rahly #ohinot emoves,i ned
as a solubility of one part per 100 parts of water

8 or greater, shed s Meltininefolydliehyde re3fiiBinde in Corjimection vithachitoshncur ed.
Nevertheless, it is also desirable that the polynmer, once applied to the

fabric and cured, hqtslswﬁévealﬂ%tn&umm&s' th¥ Iyﬂméﬁ”f&rﬂﬁtam&ﬁﬁigﬁ%ﬂs%thesum
as in a cleanroom|aundry. The particle attractl ng polymer may also

applied to thet%@l?é %an The étyQétEgP&xe iVeRfiGH &9{«& h&u&}eﬁ PQJh%ther ﬁ}éCh as
nmel am ne for nal e resin der ncon unction wt

It is believed:_t |n nost cases {‘ﬂ‘&‘y _%formsafllmontheflber.s
of the textil& Wl%rmsﬁ.&?ngg Oé‘ét@m&“ YHYEMSt on may be achi eved
however, whether the pal.yner forms a continuous filmor is discontinuous.
I'n addition to the 5&?@416%“)&%1? Particle alfrasting pelymen other finishesanaxbegpplisd to

applied to the textile fabric. For exanple, the textile fabric may be
treated with athetoxtile falirisa ot example, the textile fabric may be treated with a "soil release”

finish to improve its wettability and washability, such as may be found in the following
U.S. patents: Marco, US 4;131,550; Hauser, US 4,164,392, Marco, US 4,168,954,
Marco, US 4,170,557; Marco, US 4,235,735; Kimbrell, US 4,329,389; Schuette, US
5,725,951. Examples of other compounds and compositions which may be applied to
‘the textile fabric or uséd in conjunction with the particle attracting polyme; include:
plasticizers, antistatic agénts, defoamers, anti-microbial or anti-fungal agents,
lubﬁéants, knitting oils and abrasives.

After the coated fabric is cured, the fabric is cut into nominal sizes for use as a
cleanroom wiper, which are typically squares ranging from 4 inches by 4 inches to 24
inches by 24 inches. Any geometry may be employed, however. The fabric is
preferably, though not necessarily, cut using a technique which fuses the end of the
yamn, thereby preventing unraveling and particle generation. Examples of suitable
techniques may be found in Reynolds, US 5,069,735, and the references cited therein.

The wipers are typically packaged in a sealed container to keep them free from

contamination.



finish to inprove its wettability and washability, such as may be found in
the followwng U S. patents: Marco, US 4,131,550, Hauser, US 4, 164, 392;
Marco, US 4,168,954; Marco, US 4,170,557; Marco, US 4,235,735; Kinbrell,
US 4, 329, 389; Schuette, US 5,725,951. Exanples of other conpounds and
conposi tions which may be applied to the Bextile fabric or used in
conjunction with the particle attracting poI ynmer include: plasticizers,
antistatic agents, ner s, ant crob nt i

bt i cants, - bnit &1 ng ToF FEatinom Bplcefibs 36811-’&“6%%@&%%%%9@3% Bhicis
cured, the fabric is cut into nom nal sjzes for as a eanroomvm

whi ch are typi c&lepgroejanndsy. wiHgh gy be sharacterized as aﬁ torgmose an ches
by 24 inches. Any geonetry may be enpl oyed, however. The fabric is
preferably, thoujhimize corsamination ¢fithe wipers; priogtogpackaging. glhs clgancdent layndrymay
end of the vyarn, thereby preventing unraveling and particle generation.
Exanpl es of sui emplay speeiahtfilteys) sarfamants) seduestrahts, pufffiydiwhies etcdfd remld68 il S,

and the references cited therein. The wi pers are typically packaged
in a sealed cont&jubsparticlelcatit 2l @rict ARddsirable idiOEnBiRhiAAEs. OThe laundering process
9 For cleanroom applications, it is de5| rable to wash the Tabric

or w pers in a@{f/&gﬁ%ﬁé%ﬁ@ﬂ&%@ssﬁ@bscﬁe fick Mg%&h' earémﬁv&{?undry

facility tore contam n W per prior to
packagi ng. The .oom |.aundr ecial filters ur f. tants
sequestrants, ﬁlﬁp ‘F’? {hg;qmg{g@%plp% \%'“ cecessary i@ édjﬂﬁtrtﬁ? ?:3@ @unt
and extract undeS| r abI e | on, coEt am nates. The I aunder i ng progess_ shaquld
not be overly ayoiugssndgluraionof gnsing and jhe speediand duration of extractien, BramnlesRfed.
Dependi ng on the equi pnent enployed, it may be necessary to adj ust the
agitation, vol switabimenuipment mdmnpnmfméeaarmm laundsies aepyhedound iatAustinobr.
extraction. Exanpl es of

Philip R., "Encyclopedia of Cleanrooms, Bio-Cleanrooms and Aseptic Areas”,

Contamination Control Seminars, Michigan (1995).

In one embodiment, a surfactant residue is left on the wiper from the laundering
process, and has been found to improve absorbency. The surfactant or surface-active
agent may be selected from cationic, anionic, nonionic and ampholytic surfactants, A
comprehensive description of surfactants finding utility herein may be found in the
Kirk-Othmer Encyclopedia of Chemical Technology, 4th edition, pp. 478-541 (1997).
Preferably, the surfactant is selected from anionic and nonionic surfactants.

A surfactant residue in the range of 0.00001 wt.% (0.1 ppm) to 0.5 wt.%,
preferably 0.00005 wt.% (0.5 ppm) to 0.1 wt.%, has been found to significantly
improve the absorbance of the wiper, especially with regard to polar solvents, such as
alcohols and water. High levels of residue on the wiper may act as a source of
contamination and are to be avoidéd.

For many applications, such as wipers for use in automotive paint rooms, it is -

not necessary to wash the wipers in a cleanroom laundry prior to use. Accordingly, the



sui t-abl e equi pnent and description of cleanroom | aundries.my. be found in
Austin, Dr. Philip R, "Encyclopedia of C eanroons, Bio-C eanroons and
Aseptic Areas", Contam nation Control Sem nars, M chigan (1995).

I n one enbodi ment, a surfactant residue is [t on the w per fromthe

| aundering process, and has been found to inprove absorbency. The
surfactant or surface-active ent y be.sel ected from cationic, anionic,
noni oni ¢ and arfJRES Y Wk%a gge_alr% COREHRSF -Vt having been; lapndgred of
surfactants finding utility herein may be found in the Kirk-Q hner

Encycl opedi a ofsuliiequéns 40 haangbesnsgsgted4t h edition, pp. 478-541 (1997).
Preferably, the surfactant is selected from anioni ¢ and noni onic
surfactants. The wiperds atdydietprésaturatedwith atdesiredosoventindsofDinGealed . % (0. 1
ppm to 0.5 w.% preferably 0.00005 w.% (0.5 ppm) to 0.1 wt.% has been

found to signifdigRRdery, as isPIPMADWI A tROFL! PR EinPéanirdRd bhdd Besat@@RAG@hded in
with regard to polar solvents, such as alcohols and water. Hi gh | evels of

residue on the ylipfloafhsBl. fot Rib QivaR. SO N AbhA0WARE dEfil © be
avoi ded. or nmany applications, such as w pers for use I
aut onoti ve paint, roons

cl eanroom | au n&tPV eﬂtlsiSB‘Fh %sélabgtga,na&té@g&%?lﬁ g%ﬁ?%sgoéyw\a *ﬁa’ :}uhs&bi'é’i o?gea?rﬁc sio'fve%ts, in
Founiersa” SubeRaRA SRS oboR e it B ebboi’ OP R b ES oe

presaturated with ‘a desired solvent and sold in sealed dispensers, as is
wel | known .i n twiperspresatprased withg selution af isepropanopandswatay, ferexample, adiegus n
their broad sense, i.e. wet with solvent. Suitable solvents include water,
organi ¢ sol vesthitions¢tonganing p o BE wt&h tsoprppannis The selvens cempésitiert may aissci bl e
organi c solvents, in particular solutions of alcohols, such as

Clerr]-Cerr] abataind surfacfanpaiidiorothen bdditivedrseitted fér their cleaning characteristics. By

way of example, additional solvents and packages for pre-saturated wipers may be
found in the following references: US 3,994,751; US 4,627,936; US 4,639, 327; US
4,998,984 US 5,145,091; US 5,344,007 and JP 6[1994]-48475. Alternatively, the
wipers may be sealed in air tight packages while dry.
Standards for Cleanroom Wipers

Among the standards which may be imposed on cleanroom wipers include
performance criteria related to sorbency and contaminates. One standard for evaluating
cleanroom wipers is the Institute of Environmental Sciences & Technology (IEST),
Contamination Control Division Recommended Practice 004.2, which may be cited as
IEST-RP-CCO004.2, "Evaluating Wiping Materials Used in Cleanrooms and Other
Controlled Environments".

Section 7 of Recommended Practice 004.2 sets forth some of the tests utilized
for determining the capacity and rate sorption of cleanroom wipers. The capacity tests
is performéd by saturating a known area of wiper with a selected liquid and then

calculating the volume sorbed per unit mass and per unit area of wiper (IEST-RP-



W pers presaturated with a solution of isopropanol and water, for exanple,
aqueous solutions containing 1 to 99 wt.% i sopropanol. The sol vent
conposition nmay also contain a surfactant and/or other additives sel ected
for their cleaning .characteristics. By y of exanple, additional solvents
and packages for pre-saturated wi pers may be found in the follow ng
references: US 3,994,75 1; US 4,627,936; US 4,639, 327; US 4,998,984; US
5, 145, 091; US 5C8004.0%7.1anThd Borbénty Pét uniBrdss is Adfereedtatas vied "\intrinkie sorbegoyt’ s
may be sealed in air tight packages while dry.

Standards for ChyepRiRovelihe el ﬁqmd in milliliepPRgbddIRr BhR Bfiasiso Mithérd in Feamd) eThe

| nposed on cl eanroom wi pers incl ude performance criteria related to

sorbency and co#, fida

the Institute of v%ﬁﬁn%ﬁ?]ﬁt@cl enc{’Gfic #‘gfiﬁ% %@I‘fé?ﬂﬁ%ont am e?l
Control Divisi on Recommended Practice 004.2 V\:hl ch may be cited as

| EST- RP- CC004. 2'P E@rglqn% hg W ping Materi aI s Used in C eanroons and O her
Control | ed Environnents” o?ectlon 7 of Reconmended Practice 004.2
sets forth some of t hBe raiaeksomtion; @ @leapropmyiper inimngasered b 2beyingiadromaki
rate sorption of cleanroomw pers. The capacity tests is perfornmed by
saturating a knwaker tor Bl froim efiged heightionto the serfacedf aiwipérd Tha dimereqtiired for the
cal cul ating the volume sorbed per unit mass and per unit area of wi per

(1 EST- RP- disappefi@iériofapecular refldetion ohncthe drapes measured@rirecardeddsghe ed to
as the "intrinsic sorbency" and is the volune of liquid inmlliliters

sorbed per wuni ts&ﬁndm&@ﬁswmcomggagﬁ The "extrinsic sorbency"” is the
volunme of liquidin mlliliters sorbed per unit area of wiper in square

neters. The primary test for contamination associated with cleanroom wipers are those

measuring particles, unspecified extractable matter, and individual ionic constituents.
The number of particles released during wetting and mechanical stress can be measured
in the Biaxial Shake Test (IEST-RP-CC004.2 §5.2). Briefly, the wipers are placedina
jar of water and shaken. Aliquots are removed from the shaker and the number of
particles is counted, typically those in the size range of 0.1 microns and larger are
specified. The number of particles greater than a given particle size are reported in
millions per square meter of fabric.

The amount of extractable contamination associated with a cleanroom wiper is
determined by extracting the wiper with a solveﬁt, such as water, isopropy! alcohol or
acetone, evaporating the solvent and weighing the non-volatile residue (IEST-RP-
CC004.2 §6.1). 'fhe quantity of extracted matter may be reported as tﬁass extracted per
mass of wiper or mass extracted per unit area of wiper.

The organic and inorganic non-volatile residue may be further analyzed, when it
is desirable to know how much of a particular species is present. Typically, the non-
volatile residue is tested for various inorganic, anionic or cationic constituents, for

example Al, Ca, Cl, F, Li, Mg, K, Na and Zn (IEST-RP-CC004.2 §6.2).



The rate of sorption of a cleanroomw per is neasured by allow ng a drop of
water. to fall froma fixed height onto the surface of a w per. The tine
required for the disappearance of specular reflection fromthe drop is
measured and recorded as the sorption rate (1EST-RP-CC004.2 7.2).

The primary test for contam nation assogiated with cl eanroom wi pers are
those neasuring particles, unspecified extractable matter, and i ndividual

ionic constituents The nunber. o articles released duri wetting and
mechani cal stress CHRIERHAIIOEY }éﬂg‘mﬁﬁ chrsg?oﬁyarfs?e%ﬁ g(’ e g‘glowmg

(I EST-RP-CC004.2 5.2). Briefly, the wipers are placed in a jar of water.
and shaken. AfXampless are renoved fromthe shaker and the number of
particles is counted, typically those in the size range of 0.1 mcrons and
| arger are specified. TheErampled: WipersGoatédeWithHydrexypropylceHulgse/ en
particle size are reported in mllions per square neter of fabric.

The anount of extr Wipers nfeasiBingATixPrtana WedgiSCatiued oplytl) werekiasd iowmn Wi per
is determned by extracting the wiper with a solvent, such as water,

i sopropyl al C@Jiﬁingﬁ%s ?ﬁﬁﬁﬁ%esﬁ%gi glo Jeaie‘)k}?ﬁ 18hR3hd 20 detiB) Y Mambhe

non-vol atil e resi | EST- .2 6.1). The quantity of extracted

matter may be r eg {%r %?g ggtgq, ?gﬁggct%%.aﬂgaip%ﬁlvgeﬂgﬁgé iPh O}Q%)%uﬁgl?sg%zllﬁ@n of

extracted peryzﬂ'ﬂ per. ani ¢ and

non-vol atil e yesidue further anal when jt is desirable to know
how nmuch of ahXéP¥mﬁﬂ’rQ¥elg‘§@E kl%@rqgg %Weéﬁﬁ&go%ﬂ’l“?‘é*‘? ,ceisr%u%ﬁ&?ou 8l atile
residue is tested for various inorganic, anionic or cationic constituents,
for exanpl e Jnd, Geach@ve apadd-pn of B2 W, % Relymes. The pinessrwege dried ima forgedoair

12 The invention may be further understood by reference to the
foll ow ng oven at 350 degrees F for 6 minutes. Coated wipers were tested for particle attraction

to various particles using the particle attraction test described above, and compared to

uncoated wipers. The results are shown in the table below.

Particle Particle Size =~ Uncoated Pickup  Coated Pickup
(m) (mg) (mg)

Carbon Black 3 13 33
Aluminum Oxide 0.3 8 19
Manganese Oxide 0.4 10 17
Titanium Dioxide 1.3 4 14
Zinc Oxide 2.2 8 . 25
Aluminum 2.7 8 18
Graphite 34 23 32
Iron 1.1 9 26
Ferric Oxide 3.1 6 18

~ Zinc 1.2 17 22




exanpl es. Example 1: Wpers Coated Wth

Hydr oxypr opyl cel | ul ose W pers neasuring 9" x 9" and wei ghi ng about 4
oz/yd[err]; were knitted from continuous filament polyester yans (70
denier/34 filanment and 70 denier/100 filament yarns in a 3:1 ratio,
respectively). The wipers were wet in a 0.1 aqueous sol ution of

hydr oxypr opyl cel | ul ose (average mw. - 370,000), with the excess squeezed
out by hand, tod‘aeqjﬁ'tgve an add-on 811‘30. 2 wt.%polynmer. The wipggs were
dried in a forced air oven at (350 dégrees F for 6 minutes. Coated w pers
were tested for particle attradtion to various particles using the
particle attractigilcd£pio crijbed apgve, and congared to uncoaged wi pers.

The results are shown 1 n the tdble below. Particle Particle
Si ze Uncoat ed Pi ckup Coat ed Pi ckup - ([err]m
(M) (mg) Carbon Bl ack 3 13
33 Al um num Oxi de 0.3 8 19
Manganese Oxi de 0. £xample 2: Wipers Cddjed in Washer With HydroXyprofyicelhilosen
D oxi de . 1.3 4 14 Zinc Oxi de

2.2 8Three-Hundred wipers (9"209"), Ahdfréwdthe fabric described in Exathple 1,
8 ' 18 Graphite : 3.4 23

32 I ron : 0 ; 26
Ferric Oxide were wet w1th39.§L % aquéoul solution of hydéoxyprol)%rlcellulose (averaﬁ?3 m.w. Zine
1.2

13 1 10],7(700), with the excess squeezze% out by hand, to achieve an add-on of 1.2 wt.%
polymer. The wipers were dried in a conventional laundry dryer for 40 minutes. Some
of the wipers were tested for atfraction to carbon black particles and found on average
t§ pick up 24 mg. Other wipers were washed in a pilot scale (35 Ib. waéher) cleanroom
laundry using a standard procedure, tested for particle release using the Biaxial Shake
Test, and found to have 13 million particles/sq. m. greater than 0.5 microns.
Example 3: Wipers Jet Coated With Hydroxypropylcellulose
Ten wipers (9" x 9"), made from the fabric described in Example 1, were placed
in a Werner Mathis CH-8155 laboratory jet in a 0.1% aqueous solution of
hydroxypropylcellulose (moI. wt. ~400,000) and jetted at 70 degrees C for 20 minutes,
to achieve an add-on of 0.2 wt.% iat;lymer. The wipers were dried in a forced air oven
at 350 degrees F for 6 minutes, then tested for particle attraction to carbon black,
picking up 30 mg.
Examples 4-13: Wipers Hand Coated With Other Polymers
Wipers, made from the fabric described in Example 1, were wet in an aqueous
solution of the polymer (solids noted in .table), with the excess squeezed out by hand, to
achieve an add-on of about 0.2 wt.% polymer. The wipers were dried in a forced .air

oven at 350 degrees F for 6 minutes. Coated wipers were tested for particle attraction



Ferrite 1.3 _ 8 13 Silicon
Di oxi de 1.8 A2 28

Exanple 2: Wpers Coated in Washer Wth ngﬁoxypropylcellulose
Three-Hundred wi pers (9" x 9"), nade fromthe fabric described in Exanple
1, were wet with 0.6% aqueous sol ution of hydroxypropyl cellul ose (average

B L oo cot

add-on of 1.2 ooﬁ) W pers were dried in a conventi onal

| aundry dryer for 40 m nutes. So of th | e tested for
attraction to EW‘B‘IPSE‘f‘k%S‘SFTSPg;ggSg%Wﬁlotﬁ%wga%g%bég@g'r age to pick up 24
ng. Other wi pers were washed in a pilot scale (35 I b. washer) cl eanroom

| aundry using a standard procedure, tested for particle release using the
Bi axi al Shake Test, and found to have 13 mllion particles/sg. m greater
than 0.5 m crons. Exanple 3: Wpers Jet Coated Wth

Hydr oxypr opyl cel | ul ose Ten w pers (9" x 9"), made fromthe fabric
described in Exanple 1, were placed in a Werner Mathis CH 8155 | aboratory
jet in a 0.1% aqueous solution of hydroxypropylcellulose (nol. wt.
[err]400,000) and jetted at 70 degrees C for 20 mnutes, to achieve an
add-on of 0.2 wt.% polyner. The wipers were dried in a forced air oven at
350 degrees F for 6 mnutes, then tested for particle attraction to carbon
bl ack, picking up 30 ng. Exanpl es 4-13: W pers Hand Coat ed
Wth Oher Polyners Wpers, nmade fromthe fabric described in
Exanple 1, were wet in an aqueous solution of the polyner (solids noted in
table), with the excess squeezed out by hand, to achieve an add-on of
about 0.2 wt.% polynmer. The wipers were dried in a forced air oven at 350
degrees F for 6 mnutes. Coated w pers were tested for particle attraction



14 to carbon black using the particle attraction test described above,
and conpared to uncoated w pers. The results are shown in the table bel ow.

15 Pol yer Car bon Bl ack

Pi ckup (nmg) None (conparative) ' 10

Sodi um car boxynet hyl cel | ul ose (0. 1% 15 26 pol y(carboxyilic acid)
(0. 1% 27 Hydr oxypr opyl cel l ul ose (0.1%

21 pol y(vinyl pyrrolidone) (0.05% 26 Chi t osan (0 59 +

mel am ne for mal dg m ey’ €sin 27 (0.005% pol y(actdrboa®Bisbk (0. 1%
th

28 Hydr oxypr opy yl cel lul ose (0.1% aj; Pic!@@ézcel | ul ose
(0.1 % 20— sopropy- lic acid

copol ymer (0. 1% Ngfe (comparative) .| 10Exanpl es 14-15
The fol |l ow ng exarrpTe denonstrates the inprovenent injabsorbency realized
when a surfact an§odigtfil éirboxyinéthyicelilose0.1%6per . 26A fabric as

described in Exanple 1 was pad coated with a 2. 4% pol (VI nyl al cohol)
agueous sol ut i onpoly@avbemyilicoacid) (B.1%)xuum sl ot and dri ¢@7in a tenter frane

Hydroxypropylcellulose (0.1%) 2]
poly(vinyl pyrrolidone) (0.05%) 26
Chitosan (0.5%) + melamine formaldehyde resin 27
(0.005%)

poly{(acrylic acid) (0.1%) 28
Hydroxypropylmethylcellulose (0.1%) 28
Methylcellulose (0.1%) 29

Isopropyl amine/methacrylic acid copolymer (0.1%) | 36

Examples 14-15

The following example demonstrates the improvement in absorbency realized
when a surfactant residue is left on the wiper.

A fabric as described in Ex_ample 1 was pad coated with a 2.4% poly(vinyl
alcohol) aqueous solution, vacuumed over a vacuum slot and dried in a tenter frame
oven at 2502 F to achieve an add-on of 2.1 wt.% polymer. The fabric was laser cut into
9" x 9" wipers and laundered in a coﬂventional cleanroom washer and dryer.

The rate of sorption of the wipers was measured according to IEST-RP-
CC004.2 §7.2 (the time required for the disappearance of specular reflection from a
drop of water on the surface of the wiper), and found to be 7 seconds.

The wipers were placed back in the cleanroom washer and run through an
abbreviated wash cycle in which a commercial detergent, comi)rised of nonylphenol

ethoxylate, was added in the penultimate rinse cycle. The wipers were dried in a

—



oven at 250[err] F to achieve an add-on of 2.1 w.% polynmer. The fabric was
| aser cut into 9" x 9" wipers and |l aundered in a conventional cleanroom
washer and dryer. The rate of sorption of the w pers was neasured
according to IEST-RP- CC004.2 7.2 (the - time required for the di sappearance
of specular reflection froma drop of wat&6 on the surface of the w per),
and found to be 7 seconds. The w pers were placed back in the

cl eanroom washer _and run_ thrgugh bhreyi at.ed sh cvcl.e in.whj a
commerci al det 8{66'38?'? ?fﬁ? F@B%’CO%QHS%% °|5ﬁ§%‘§ll ppé?m%‘g%ﬁ%‘f’é? aéétsm%é?gtgﬁ in
the penultimate rinse cycle. The w pers_were led.in a

16 ol eanr om BreyIRSHAPRR BR/EmSr£oaRE. POl GOPton s festdras abays and fund
addition to the previously applied polynmer coating. The rate of sorption
was tested as bbks@2seenidund to be 0.2 seconds. The foregoing
exanpl es denonstrate the efficacy of the wi per having a particle
attracting finish i Thelferegdingexaaplesrdenminstrate theafficacy lofithewiperdpemigal paytidiéiose
i'n the target range of 0.5 to 20 microns. The w pers attract particul ate
in both a wet aifectg/finiSHiH 4bebrBRIR and @SR gTPakticuldtes) BspREIARY tos€ fvthe @Rg@Nt |
such as m ght be encountered when using a w per saturated with a solvent.

The wipers ar eu{ﬁgé o}‘@%“t%( go?flgrohﬁerm*g}gsre%m%?%@ﬂlgf}?ﬁ%oﬂﬂoatwét%&%rﬁ resi due

when the wi per use ean a sur

Addi tionally, .followin . inas. of th resent .iqvention, it is
possible to ng‘)r(vd?i&e?}weﬁ%%@% g\'ﬂ%‘ﬂ'ﬁg o?"qrgﬁfglfl'gﬂa%lg s?ﬁé}ggl?q\cg’lg Cre Fﬁrﬁég
characteristics, but, alsq neet the require ts . for ass 1, C ass 10,
G ase 100, Ol abken s 2 Yaper SETTEh A ARVER T06 WD BEGOL Sk a6 i nebyther
defined in Federal Standard 209 E. In particular, the wpers neet one or
nore of the foftabingigenngtdenve aaesiduesvhendhe winssistused taelean auwfagerivehor &my. of

particles greater than 0.5 mcrons to a level of |less than 75
Additionally, by following the teachings of the present invention, it is possible

to manufacm wipers which not only have superior cleaning characteristics, but also
meet the requirements foi' Class 1, Class 10, Class 100, Class 1,000, Class 10,000 and
Class 100,000 cleanrooms as defined in Federal Standard 209 E. In particular, the
wipers meet one or more of the following objectives: to reduce particulate
contamination of particles greater than 0.5 microﬁs to a level of less than 75
million/meters?, preferably less than 30 million/meters?, as measufed by the Biaxial
Shake Test (IEST-RP-CC004.2 §5.2); to reduce particle contamination of particles
greater than S microns to a level of less than 1 million/m?, preferably less than
300,000/m?, most preferably less than 150,000/m?, as measured by the Biaxial Shake
Test (IEST-RP-CC004.2' §5.2); to reduce non-volatile residues with water extraction to
less than .005 grams/meters’, and even less than .003 grams/meters’ as measured by
short term extraction (IEST-RP-CC004.2 §6.1.2); and to achieve absorbance capacities
of 3.5 milliliters/meters® or greater, and even 4.0 milliliters/meters’ or greater (IEST-

RP-CC004.2 §7.1).



mlli-on/meters[err], preferably less than 30 mllion/neters[err], as
measured by the Biaxial Shake Test (IEST-RP-CC004.2 5.2); to reduce
-particle contam nation of particles greater than 5 mcrons to a | evel of

|l ess than 1 mllion/nferr], preferably Iessst?an 300,000/ nerr], nost
preferably I ess than 150,000/ nferr], as neasutred by the Bi axial Shake Test
(IEST-RP-CC004.2 5.2); to reduce non-volatile residues with water
extraction to |ess AlfaRherQ@¥antige o (Hebhipers of the] preseitinestionlietat thepartic03
grans/-nmeters[err] as neasured by short termextraction (IEST-RP-CC004.2
6.1.2); and to aghlf Sp]o?)t?ﬁ&ri?@é]féeed:ﬁ%@dc%'p‘iﬁic}l@xfele%séﬁ'om_the wiper, such as low

mlliliters/neters|e or greater, and even 4.0 mlliliters/ meters[err] or

greater (I1EST- - . . . . .

7 A1 JPOvETIe S et doptebsr high migraies o e sifaos oL glyestn ek, Mithont
that the particle attracting polyner s Jieyved to reduce particle

rel ease from t hRS19§ hpd tg G(Pﬂl%ﬁglaf TYnHi% ’Ieé’l?a/&)éf @\ﬁﬁ’%’&r CHRE PRIYIMSH may

‘mgrates to the surface of polyester fiber. Wthout being bound to a
particul ar theowgtk dsta hazrigsdo fraw pastiewiate confaminants frora being released by thel wipet: nay
work as a barrier to trap particul ate contam nants from bei ng rel eased by
t he w per. THiee cleanouno svipers fimd stility ma virtually tyy environmentadhere atow
envi ronment where a | ow contam nate, high absorbance wiping cloth is

desired, such asntdhinge] kg abLeitRAhce witiig €lath is Hawed ek adinemiddiductor,
pharmaceutical cl eanroons, and in preparation of surfaces for painting or

ot her coati ng. : - ar @ng& BB, t F@ﬂp& and
nmodi fi cati ons o?ptltcﬁléfocid_ vg&l{l‘lu‘g’_nﬁld IC gétgﬁll %lt end%‘g ’tagaggﬁl?ﬂ% U eﬁ\nﬁ%ﬁsn )
the scope of t g, Lol lobndngl ALy

There are, of course, many alternate embodiments and modifications of the

invention, which are intended to be included within the scope of the following claims.



18 What we claimis: 1. An article conprising a textile fabric
and a particle attracting polyner coated on the fabric, the article having
a particle attraction coefficient of 50% or greater for one or nore of the
types of particles selected fromthe gro¥f consisting of carbon bl ack,
copper, copper oxide, silicon, silicon oxide, tungsten and tungsten oxide
particles, and_a particle count of particles greater than 0.5 m crons of
75 million parWhat ¥ cldm igquare neter or |ess as nmeasured by Biaxial Shake
Test | EST- RP- CP- CC004. 2. 2. The article of aim1 having 0.01 to
6 wei ght % of pol ymr Ancirticle cemprising etextilsi fgbric arid a pasti¢le ittacting polymer coagd
The article of daim1l wherein the fabric is woven or knitted, polyester

fiber and hasomtheehlorid, tigef arfi¢le baving @p&tioltrwmtipﬁboa‘ﬁuianmm?/dor greater for 4.
The article of Claim1l1 having a particle attraction coefficient of 100% or

greater for caghost RbRUfthe types of paﬁlclel-laﬁeétéd fr6mah@ broup 3bmSiskin®dg t&bon biask,
pol ynmer has an average nol ecul ar "wei ght of 25,000°to 1, 000, 000 and the

I h I
28 n>s’ I”‘;‘[ i ngs o ? %{?‘)%blf?yeﬁ%gxdggm‘fogﬁlﬂé%@éd 5 Bir %tteﬁ dnd ﬁﬂl@}teﬁ a8 b&g&eﬁ, and a
article of Clalm wherei.n th

e is. satura th a | vent and
packaged i n o BEPEAORHA gl Brestf tan o35 ﬂﬁ%@wﬁeﬁ@%m@mq SHHR ng a
particle count of partlcles greater. than O m.crons of 30 mllion '
particles per Hgenpelespasapeaspredby §1%?§alrﬁ3’&5®Tésd IBSTHBPCPLCOM e Test
| EST- RP- CP- CC004. 2 and an extrinsic sorbency of 3.5 mililiters/neter .
squared or great er2.aSheregtisierod Claim | EF g0 LCOOWeight % of polyme relaivetotthe | e
conprising a textile fabric and a particle attracting, water-sol uble
pol ymer coat edweight bfthé #dbticc, wherein the polyner is selected fromthe
group consisting of:

3. The article of Claim 1 wherein the fabric is woven or knitted, polyester fiber
and has a weight of from 2 to 9 ounces per square yard.

4. The article of Claim 1 having a particle attraction coefficient of 100% or
greater for carbon black.

5. The article of Claim 1 wherein the polymer has an average molecular weight
of 25,000 to 1,000,000 and the polymer has a plurality of pendent groups selected from
the group consisting of hydroxy, hydroxyalkyl and carboxy groups.

6. The article of Claim 1 wherein the article is saturated with a solvent and
péckaged in a sealed container.

7. The article of Claim 1 having a particle count of particles greater than 0.5
microns of 30 million particles per square meter or less as measured by Biaxial Shake
Test IEST-RP-CP-CC004.2 and an extrinsic sorbency of 3.5 milliliters/meter squared
or greater as measured by IEST-RP-CC004.2.

8. An article comprising a textile fabric and a particle attracting, water-soluble

polymer coated on the fabric, wherein the polymer is selected from the group consisting

of:

| I




19 (1) polysaccharides having a plurality of pendent groups
sel ected from hydroxy, hydroxyal kyl and carboxy groups; and (i)
pol-ymers forned by vinyl polynerization, having a plurality of pendent
groups sel ected from hydroxy, hydroxyal kyl, carboxy, am no and al kyl am no

gr oups; wherein the article has a p&ticle attraction coefficient
of 50% or greater for carbon black, and a particle count of particles
greater than 0.5 microns of 75 mllion particles per square nmeter or |ess

as neasured by Bi axi db) phigsaechaeries hdviig Rplufality ofjseMddnt Zroups selected frém hfideoxy,
article of Claim8 wherein the polynmer has an average nol ecul ar wei ght of

25,000 to 1, 000,}@@&,,43,311(),1 and caftfdxy bPsupsydndcl e of Claim9 having 0.02 to 3

wei ght % of polyner rfelative to the weight of the fabric. 11. The

?Ltnisf'sf i ng of col ?ul“‘@ﬁ%’?ﬁ%???“%ol (vif‘%‘j%@ﬁ*‘%‘é{?%ﬁf”gﬁﬁg5‘?’2‘;‘?”“2?"?8%%‘1"“‘
Caturated witn &gl B hhes atoRdol I hRh ddpugldnif froiby,

The article of daim 11l having. article attraction_.coefficjent of 100% or
greater for carbon bI“RSEid e 1@8?‘?% %P*B'_“glﬁﬁmacﬂ?nE)%ﬁ?@‘?lﬁmgsé‘%"éﬁ&?a“’t" oh 0.5

mcrons of 30 mllion particles per square neter or |ess as neasured by
Bi axi al Shake TestboniiAkramd a EEFEHO! of partiles greaten than A Aipiserns b Apmitiiony a
textile fabric and a particle attracting polyner coated on the fabric, -
wher ei n t he pol \particléspes equant metef ordasstas snagswrog by Biaial tShake Dést [EST-BELCRH ose
CC004.2.
9. The article of Claim 8 wherein the polymer has an average molecular weight
of 25,000 to 1,000,000 |
10. The article of Claim 9 having 0.02 to 3 weight % of polymer relative to the
weight of the fabric.
11. The article of Claim 9 whereig the polymer is selected from the group
consisting of cellulose ethers, poly(vinyl alcohol) and vinyl alcohol copolymers.
12. The article of Claim 11 wherein the arﬁcle is saturated with a éolvent and
packaged in a sealed container.
13. The article of Claim 11 having a particle attraction coefficient of 100% or
greater for carbon black and a particle count of particles greater than 0.5 microns of 30
million particles per square meter or less as measured by Biaxial Shake Test IEST-RP-
CP-CC004.2.
14. A wiper comprising a textile fabric and a particle attracting polymer coated -
. on the fabric, wherein the polymer is selected from the group consisting of (i) cellulose
ethers; (ii) inorganic cellulose esters; (iii) chitosan; (iv) guar gums and hydroxy,

hydroxyalkyl and carboxy substituted derivatives thereof; (v) starch and hydroxy,

hydroxyalkyl and carboxy substituted derivatives thereof; (vi) poly(vinyl alcohol) and

. * [+ L M S *
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ethers; (ii) inorganic cellulose esters; (iii) chitosan; (iv) guar guns and
hydroxy, hydroxyal kyl and carboxy substituted derivatives thereof; (v)
starch and hydroxy, hydroxyal kyl and carboxy substituted derivatives

t hereof; (vi) poly(vinyl alcohol) and 20

20 vinyl al cohol copolyners; (vii) pon(vinyI pyrrolidone) (viii)

pol y( hydr oxyal kyl |, at e) and |.at.e

pol y(al kyl acry%é'?ﬂg Rl"éﬁﬂp 1}5‘3?’?(&i‘$<§$ly ﬁpﬁﬁp{%ﬂeﬁ %]épydrc?xy kyl
wherein the article has a particle count of articles greater than 0.5
mcrons of 75 mryiaiq)ﬁn@m@lw(lwﬂwyei&vl methagrrlaie aad (1%} poli@kkyhacramide) éadby

Bi axi al Shake Test | EST- RP-CP-CC004. 2. 15. The w per of Claim14
havi ng 0. 05 to polwligiitacidaniidgjaopolymersg| ati ve to the weight of the fabric.
16. The wi per of Claim14 having a particle attraction ratio.of 100% or

greater for carbon Whaeiln the article has aparticlount Pfartidlesradten thin O aicions bhe
fabric is woven or knitted, polyester fiber and has a weight of from2 to

9 ounces. per sq §‘ﬁﬁ11i56ﬁgy%ncles per squarejxﬁeterT&EIeéé"aﬁ’ ﬁfeaﬁfreﬁﬁBf&i‘a‘f' shile T&{ ML S

selected fromthe group consisting of l'ul ose ethers, poly(vinyl
al cohol ) and VI wgl copol yners. 19. The wi per of Caim18
haV|ngfrom00 weir ght % of polyner relative to the weight of the

20. The wi per of acgm i Al 18 peine O s i % of eonebSiblie P B,

0.5 mcrons of 30 mlliqgn particles per square neter or |ess as neasured
by Bi axi al .Shakweightef the fabricRp- CP- CC004. 2 and an extrinsic sorbency of 3.5

mlliliters/ meter squared
16. The wiper of Claim 14 having a particle attraction ratio of 100% or greater

for carbon black.

17. The wiper of Claim 16 wherein the fabric is woven or knitted, polyes'ter
fiber and has a weight of from 2 to 9 ounces per square yard.

18. The wiper of Claim 14 the polymer is selected from the group consisting of
cellulose ethers, poly(vinyl alcohol) and vinyl alcohol copolymers.

19. The wiper of Claim 18 having from 0.02 to 3 weight % of polymer relative
to the weight of the fabric and a particle attraction ratio of 50% or greater for carbon
black.

20. The wiper of Claim 19 having a particle count of particles greater than 0.5
microns of 30 million particles per square meter or less as measured by Biaxial Shake
Test IEST-RP-CP-CC004.2 and an extrinsic sorbency of 3.5 milliliters/meter squared
or greater as measured by IEST-RP-CC004.2.

21. The wiper of Claim 14 wherein the article further comprises a surfactant

residue in the range of 0.1 ppm to 0.5 wt.%.

-
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or greater as neasured by | EST-RP- CC004. 2. 21. The wi per of Caim
14" wherein the article further conprises a surfactant residue in the range
of 0.1 ppmto 0.5 wt.%

21 22. The article of Claim1l wherein_the article further
conprises a surfactant residue selected fronfthe group consisting of

ani oni c and nonionic surfactants, in the range of 0.5 ppmto 0.1 w.%

23. The article of im 8, wherein the article fur r conprises
surfactant resi dued?ﬁ ﬁ%a‘?’\é\{‘]?é’é%mol ‘Yh?fﬁﬁtﬁ%a@.cge @‘Hﬁ%comp Sesas"ﬁ%‘.:ta%
article conprising a textile fabric and a particle attractjng polyner
coated on the feesidue sele¢ted fpmithe ETOHBWIPFQSU&E[95?’@4’8!0@“31"‘9?188{"isﬁﬁg@%ﬁ‘i‘ theent
of 50% or greater for one or nore of the types of particles selected from
t he group consi shgagf &5 ppartodnl wh¥ack, copper, copper oxide, silicon,
silicon oxide, tungsten and tungsten oxide particles, and a particle count

of particles greater23.h@he &tidle®f Olm®, wherdin theantigle firihet @anprises a sufirtant
nmeter or | ess as neasured by Biaxial Shake Test | EST-RP-CP-CC004. 2, and

the article i s pRRkageHeirihg® 070l sprh A0S #tBgr and has not been | aundered
subsequent to the particle attracting pol yner having been coated on the

0L ant of 12506 SRR Sl B8 0 8 b ARG, O
O B e e P M AR TR S 8P o e
27" The-art | ol el PREPETRI<:S A WPES of HeFh sleEicd o D SRR SoBP LR hfacvon
particles black, copper, copper oxide, silicon, silicon oxide, tungsten and tungsten oxide
particles, -and a particle count of particles greater than 5 microns of 1 million particles
per square meter or less as measured by Biaxial Shake Test IEST-RP-CP-CC004.2, and
the article is packaged iﬁ a sealed container and has not been laundered subsequent to
the particle attracting ﬁolymer having been coated on the fabric.
25. The article of Claim 24 having a particle attraction coefficient of 100% or
greater for carbon black. -
26. The article of Claim 24 wherein the polymer has an average molecular
weight of 25,000 to 1,000,000 and the polymer has a plurality of pendent groups
. selected from the group consisting of hydroxy, hydroxyalkyl and carboxy groups.
27. The article of Claim 24 wherein the article has a particle count of particles
greater than 5 microns of 300,000 particles per square meter or less as measured by
Biaxial Shake Test IEST-RP-CP-CCOO4.2.
28. The article of Claim 27 wherein the particle attracting polymer is water-
soluble and is selected from the group consisting of:

(i) polysaccharides having a plurality of pendent groups selected from hydroxy,

hydroxyalkyl and carboxy groups; and
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greater than 5 mcrons of 300,000 particles per square neter or |less as
nmeasured by Biaxial Shake Test | EST-RP-CP-CC004. 2. 28. The article
of Claim 27 wherein the particle attracting polymer is water- soluble and
is selected fromthe group consisting of: ,, (i) polysaccharides
having a plurality of pendent groups selec%ed from hydroxy, hydroxyal kyl
and car boxy groups; and 22

(i) pol yers for Meq(ifybalinthd foRRbd BPving Phdigmerintoh! Waviherd plulity of Rhaafindent

groups sel ected from hydroxy, hydroxyal kyl, carboxy, am no and al kyl am no

groups. el i i . he _ar b .
particle count 8P ggsasreﬁzgﬁdZﬂ:sotrﬁ é&%g%rh%ﬁg%%ﬁm%rg% §gg'§ln)1 %lbgﬁ‘g%‘rgﬁ TP
per square neter or ss, as.neasured . by . Bi.axi al ..Shake Test .
st R b Ganon. 5. 25 The'sndlgaP Ut 23 ynessia Hiraresla i B e capt of peticles
particle attracting q;l?lol mer is selected fromthe group consisting of (i)
cel | ul ose et hergreates thyn  ejergan PE1 W00 nagicdesper square meter yr legsastaeasyred by v )
guar guns and hydroxy, hydroxyal kyl and carboxy substituted derivatives

thereof; (v) stBiagial ShakelBest EST-RPHP-CL00.Ryl and car boxy substituted
derivatives thereof; (vi) poly(vinyl alcohol) and vinyl alcohol

copol yners; (vii) podQ(Theuicle pfClaithi20awir}ein (hei particl attraétingdolysiié! ik ydlected
acrylate) and pol y(hydroxyal kyl nethacrylate) and (ix) poly(alkyl

acryl am de) andgggliyd %’o‘iﬁl borfstins BRTiycallufdRe elnre giﬁ-inorganic_celhﬁése edfeR; @lijicle
of G aim24 wherein the article’is saturated with a solvent and packaged
in a seal ed CONGRLOEL (iv) guar gums and hydroxy, hydroxyalky! and carboxy substituted derivatives
thereof; (v) starch and hydroxy, hydroxyalkyl and carboxy substituted derivatives
thereof;, (vi) poly(vinyl alcohol) and vinyl alcohol copolymers; (vii) poly(vinyl
pyrrolidone); (viii) poly(hydroxyalkyl acrylate) and poly(hydroxyalkyl methacrylate)
and (ix) poly(alky! acrylamide) and poly(alkyl acrylamide) copolymers.

31. The article of Claim 24 wherein the article is saturated with a solvent and

packaged in a sealed container.
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