pky in particular to a wiper having low metallic ion content.
venents in the nmanufacturing of high 5 technol ogy itenms such as ¢
m cro-el ectroni ¢ devi ces have necessitated the maintenance ‘£ eéspntlally a

cl ean room at nosphere. These devices are, in essence, eﬁsors t he
equi val ent of the central procesdirg unit of a small conputer They are
manuf actured using 10 "wafers”, thin slices of silicon on which circuits
have been fabricated. The integrated circuits acconplish the separation
and interconnection of transi sWIPERNd other circuit el enments eIectricaIIy.
The circuit elenents. are-interconnected by a conducting filmaqf 15

evapor ated netal tEBhe P§e§ﬁ6FOGMMQﬁRiPQ(quﬁ&%Stﬁ% APpiBRFPYEE ﬁQVtern of
connections, An insulating layer is required to separate t he upder,
sen1conductb%nF?Bﬁ1PH§’WPW§P'Vﬁﬂﬂqw«iﬁnpﬁﬁﬁ&%P%%ﬁtEet | YLBEL; payin %hls

I nsul ating nmed on the surface of the 20 wafer after the wafer

has been prL%%s@%Ha&a&cbéF@r€QHﬁ§Q§ﬂuhwt|ng metal is evaporated on it.
Cont am nat i on, (uhé?épé% bpkﬂg ﬁ&gﬁfgggupiaggg the g circuits and
s

cause such device ectlve and maj or urce o rejection
Ther ef or_e, there f a need to . C e
) hnology ;tems such as micro-electronic devices have

necessitated the maintenance of essentially a clean
room atmosphere. These devices are, in essence, micro
processors, the equivalent of the central processing

unit of a small computer. . They are manufactured usin

[Ve]

10 "wafers", thin slices of silicon on which cizcuits
have been fabricated. The integrated circuits accomplish
the separation and intergonnection ef transisters ané
other circuit elements electrically. The circuit
elements are interconnected by a conducting film ol

15 evaporated metal that is photeengraved £o leave the
arpropriate pattern of coﬁnections. ‘An insulating lavyer

equired to segarate the underlving semiconductor

-

[
3]

from the metal £ilm except where contact is desired.
This insulating -ayer is formed on the surface of the
20 wafer after the wafer has been processed and deZore <he

nducting metal is evapora

ot
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even by bits of lint or é:

oF

St

¥

can bridge these circuizs
and cause such devices to be defective and is a major

source of rejecticn. Therefore, there is a nesed ¢



possi bge. This is usually acconplished in part by wi ping these surfaces,

_ aqp-a nunber of specialized wipers have been devel oped for this purpose.
However, it is critical that the wiper, itself, in addi- tion to being ab
to wine cleanly, not contribute to the-p2obl emof dusting or |inting.
Conventional cloth w pes and tissue w pes, accordingly, are not entirely
SAtisfactory. Various nonwoven wipes are also 10 available, but while sone
are low linting, these re- quire treatnment for wettability in order to
provi de the absorbency and-cl ean w ping characteristics desired for these

applications. Such,treatnmegts_h en. ective Utkllizipg n Lgni ¢
wet ting agent sdﬁﬁlﬁéaig aiérSg%ﬁaégaj%égfqﬁggétﬁgé% %%df%%%iﬁgoﬁoﬁ?gag.
These netallic ions present special prohlenms since, if present in_high .
enough concentraﬁ?%ﬁ§919559°ﬁa?scEﬁﬁ%%ﬁﬁ el ?i%%luigﬁgSYt?8§°8Plﬁ§P c
oxi.de sem conductors making the devices defective. Accordingly, such w pers
20 have al so noinbpamtenblr wipisg ithess Fyrfagefeeq?ct AePBFORE, Chas been
denonstrated for a low linting, clean wiping wiper lowin nmetallic ion
content for thesspaptaildkzeyd sripersatiawe aeh fdeveldpedafpri thtsopnraose.

5 However, it is critical that the wiper, itself, in addi-

-2- mai'ntain all "surfaces and workpi eces as free from such contam nation as
ézggy
I

" tion to being able to wipe cleanly, not contribute
to the problem of dusting or linting. Conventional
cloth wipes and tissue wipes, accordingly,-are_not
entirely satisfactory. Various nonwoven wipcs are also
10 available, but while some are low linting, these're—
quire treatment for wettability in ctdcr to provide
the absorﬁency and clean wiéing characteristics desired
for these applications. Such treatments have been most
effective utilizing an.anionic wetting agent such as
15 Aerosol OT which is high in sodium ion content. These
metallic ions presenc special problems cince, if
present in high enough concentrations, they may chance
the electrical properties”of metal oxide semiconductors
making the-devices deféctiﬁe. Accordingly, such wipers
20 have also not been éntireiy satisfactcry. A need,
therefore, has been demcnstraced' for a low linting,
clean wipihé wiper low in metallic ion content for these
Specialty applications and for other applications as

well.



-3- As stated above, nonwoven disposable and |imted -use W pers
mell-knomn Any of a nunber of nonwoven processes can be used-to fo;m
gg'naterlals for wi pers. For exanple, nonwovens formed by neltbl ow ng, .
inning, 5 carding, and fibrillating techniques have been utilized. Wen #
d fromsynthetic thernoplastsic filaments, such nmaterials are normally
hydr ophobi ¢ and non-wett- able. For npst applications, therefore, it is - ..
necessary to treat the nonwoven to nake it wettable. A wi de 10 variety of ~“/
ani oni ¢ and nonionic wetting agents has been devel oped for this purpose and
are in use. Amng these. sodi um di oct l.f osuc |nate<%efch as  Aerosol O,

has becone a hi Iiﬁ?ﬁ%ﬁe??%&eaggﬁngﬁeﬁf SRR P9t tRbFERty. For
| ess denandln%dﬁgﬁélcatlons ot her mettlng agents such as those

i dentifi &§& \/%r%e‘éﬂ-%sbﬁ"wpor ¥R < GoR T f i PRWEYEN nonwoven
wi pers have not proven entirely satisfactory because the treat- nents for
wet t abi | Prypaesses «pm rkel usednperofrse baisseaatrialetfongvibaracteristics
produced by Aerosol OT and the need for low netallic ion content. O her
speci al t For example, nonwovens formed by meltblowing, spinning,

5 carding, and £ibrilla<ing technigues have been utilized.

When formed from synthetic thermbplastic.filaments,

such materials are normally hvdrophobic and non-wett-
able. For most applicétions, therefore, it is necessary
to treat the nonwoven to make it wettable. A wide

10 variety of anionic and nonionic wetting agents has been_
developed for this purpose and are in use. Among
these, sodium dioctyl sulfosuccinate, such as Aerosol
OT, has become a highly preferred agent as providing
rapid wettability. For lesé demandiﬁg_appiications,

15 other wetting agents such as those idgntified below
have been used. | |

For clean room appliqations such nonwoven wipers

have not préven entirely satisfactqry because the treat-
ments for wettability have required a comp:omise between

20 wetting charaéteristics groduced by Aerosol OT anéd the
need for low metallic ion content. Other specialty
wipérs have been éevelpped for these applicatiohs.
For example, wovéﬁ'textile-wiperé have been used but

are expensive and linty. Long fibered, wetlaid cellu-

45  'lose wipers tend also to be linty and of low absorbency



textil e wi pers have been used but are expensive and linty. Long fibered,
-welsl aid cellu- 25 | ose wipers tend also to be linty and of |ow absorbency
-4- and bul k. Representative descriptions of the prior art products and
materials include U S. Patent 3,811, 95% dated 21 May 1974 to Buntin which
descri bes neltbl own 5 materials and wettability treatnents, U S. Patent
2,999, 265 dated 12 Septenber 1961 to Duane et al directed to a cl eansing
and deodori zi ng pagdaing, a surface active agent treatnent, U S. Patent
3,520,016 dated 9 Cctober 1968 to Meitner describing a cellulosic 10

wipe, U S Patent 3,954, ﬁ%@é@réa eléésgﬁ'ﬁ%@ﬂn'ga)éfa%eljb%atent

respectively, to Schwuger “descri- bing textil& W pes

3,978, 185 dated 2%? sésr %vﬁate ‘g_gg ﬁlxc %e gl Dy e%,,rre_J‘t

~material useful |nve "on T's Tected

to a highly effectjve Iom/ I nt nonwQven ,w avj ng a.l ow ne '
particulariy sodi &4t qqﬂ?%: rig?%rt9|§ﬁﬁ§éBI§%&F% %%§TQﬁﬁ3¥ﬁi;§%@&ﬁon.
In order to achieve desired w ping

5 materials an wet ability treatments, U.S. Patent

W pers ﬁave.been‘developed for these applications. For exanple, woven (:j;

2,999,265 dated 12 September 1961 to Duane:et al

&irected to a cleansing ané deocdorizing pad having

a surface active agent treatment, U.S. Patent 3,520,018

dated 9'Qctober i968 to Meitner describing a cellulosic
10 wipe, U.S. Pgﬁenﬁ 3,954,642 and 3,956,155 datea 4

May and il May 187s, respectively,'to'Schwuger descri-~

bing textile wipes; and U.S. Patent 3,978;185'dated

31 August 1976 to Buﬂtln et al describing a meltblown

material useful as a wiper.

15 The present invention is directed to a highly
effective, low linting nonwoven wiper having a low metal,
particularly sodium, ion content for disposable or limited

use. application.: In order to achieve desired wiping

properties for nonwoven wipers made from hydrophobic

20 thermopiastic synthetié fibers, such materials must
be treated with a surfactant to obba*n wettability #ith
aqueous materials. While it is known to treat such
nonwoven materials with surfac an%s, including sodium
dioctyl sulfosuccinate such as Agrosol 0T, such

25 treatments increase the metallic ion content of the



properties for nonwoven w pers made from hydrophobic 20 thErnDpIasthc
nthetic fibers, such materials nust be treated with a surfactant 'to 4
obtain wettability with aqueous materials. Wile it is known to treat such
ven materials with surfactants, including sodium dioctyl
f osucci nate such as Aerosol OI, such 25 treatnents increase the
netallic ion content of the - 5 -5wrper. For many applications this is
acceptabl e. However, for clean roomapplications as necessitated in the
manuf act Wi@est. nFOroMaANY: @RI icafclonestivint i Bna@ceBbIRleand the Iike, high

net al | ¢ goveln! ¢r \WIRRITS &&ﬂ%lf@aé%&é aéedne&assyeatéases treat nent
with other s rfactUE% has be n nece oug duei ag the

lover of Lrelhe REnpaGEIaRE I o raarranie fkices Behiioned | 1
adver sel pbaliegClandrithend ikepperiglesmetidllic 1onAcontdnngwﬁperh|s i nvention

et gh? | TR, S, SN LATP T A SRR ED SLIShE e R0 G me)

whi ch suD&hﬁ&t@ﬂﬂﬁﬂﬂﬁ&ﬁﬁﬁfﬂﬁﬂ(H#ﬂnnnﬁcc$ﬁanprhsche albbeughreated with 15
0.2 to O phMndeitdld TRl i RPed I PSR ¥6h88At within

acceptable limits, significéntly advérsely affects
wiping properties.
10 According to this inventioh, there is provided
a wiper comprising a nonwoven substrate having
a basis weight in the range of from 0.25 oz/yd2
to 6 oz/ydz_(8.5 - 203.4 g/mz) which substrate comprises
hydrophobic, thermoplastic fibers treated with
15 0.2 to 0.7% by weight relative to the wiper weight
of a surfactant mixture comprising 25 to 75% by
weight of an alkali metal dialkyl sulfosuccinate
and 75 to 25% by weight of a nonionic surfactant,
the said wiper having an alkali metal ion content
20 of less than 100, preferably'less than 77, parts
per million relative to the wiper weight and a
sink time wettability (as hereinafter defined)
of less than 5 seconds. '
The alkali metal both of the sulfosuccinate
25 salt surfactant and to which the alkali metal ion
content refers will generally be sodium. Wwhile
the particularly preferred alkali metal dialkyl
sulfosuccinate is sodium dioctyl sulfosuccinate
. (Aerosol OT), other alkali metal d1-(C6 12 alkyl)
30 sulfosuccinates may also be used to advantage.
The preferred nonionic surfactants include alkyl
phenoxy ethanols such a;_that 3ya11able under the
trade name Trltoh(x-loo.



of a surfactant nixture conprising 25 to 75% by wei ght of an alkali netal

di al kyl ®*sul f osucci nate and 75 to 25% by wei-ght of a nonionic surfactant,

‘t hek said wi per having an alkali- nmetal ion content 20 of |ess than 100,
preferably |l ess than 77, parts per nmillion relative to the w per weight and
a sink tinme wettability (as hereinafterg defined) of |ess than 5 seconds.
TRe al kali netal both of the sulfosuccinate 25 salt surfactant and to
which the alkali netal ion content refers will generally be sodium \While
the particularly preferred alkali netal dialkyl sulfosuccinate is sodium

di octyl sulfosuccinate (Aerosol OT), other alkali nmetal di-(C[err] alkyl)
30 sulfosuccinates may al so be used to advantage. The preferred nonionic
surfactants include al kyl phenoxy ethanols sqch as that avail abl e under the
trade nane Triton (Registered Trade Mark) X-100. -6 In accordance with
the present invention, it has been found that treatnent of such nonwoven
materials with a specific m xture of surfactants including an al kali netal
di al kyl sul fosuccinate such as sodi umdi octyl sulf-

In acsordance with the present invention, it has
been found that treatment of such nonwoven materials with
a specific mixture of surfactants including an alkali
metal dialkyl sulfosuccinate such as sodium dioctyl sulf-
5 osuccinate and a nonionic surfactant such as Triton X-100
(alkyl phenoxy eﬁhanol) reduces the metallic ion
content of the wiper to wiﬁhin acceptable 1limits and yet
maintains or even improves the highly effective wiping
.characteristics obtained through the use of a
10 sulfosuccinate surfactant alone. Thus, the wiper of the
invehtion'provides, especially for micro-electronics man-

_ufacturing clean room'appliCations, a product possessing

(¢

the low lint, effective wiping, and low metallic ion content

properties essential to these operations.



5 osuccinate and a nonionic surfactant such as Triton X-100-(al kyl
phenoxy ethanol) reduces the netallic ion content of the wiper to-withip.
eptable limts and yet maintains or even inproves the highly effective

fng characteristics obtained through the use of a 10 sul f osucci nate ¥
S/t act ant al one. Thus, the wi per of the invention provides, especially
for mcro-electronics man- ufactur+ng el ean room applications, a product .
possessing the low lint, effective wiping, and |low netallic ion content N
properties essential to these operations. -7- Certain test procedures
have been enployed to determne wettability and linting characteristics.
Wettability determinations were made by filling a pan with distilled water

to a depth of a least 5 one inch (2.54cm. A four inch by four inch

square (10.2cm by 10.2cn) of the material to be tested was placed carefully
on the surface of the water and the tinme was neasured for about 90% of the
upper surface of the material to be wetted by strike through; 10 this tine

is referred toéggé%{hegéég géggué% Etggi éPlﬁXF%ual observati on

was enpl oyed ests me carri asi
to determine wettability and linting characteristics.

Wettability determinations were made by filling
a pan with distilled water to a depth of a least
5 one inch (2.54cm). A four inch by four inch square

(10.2cm by 10.2cm) of the material to be ﬁested was

placed carefully on the surface of the water and
. the time was measured for about 90% of the hpper
éurfacq-of the material to be wetted by strike through;

10 this time is referred to herein as the "sink time
wettability". Visual observation was employed.

- Lint tests were carried out using a Climet
particle counter. This test also employed a mechanical
particle generator which.applies behding, twisting,

15 and crushing forces to sample specimens; Samples
measuring six inches by six inches (15.2cm'by 15.2 cm)
are placed in position in a one cubic foot (0.28 m3)
enclosure. A bottom holder raises four inches (10.2cm)
and simultaneously turns through 180° then returns to

20 the start position with the cycle completed in slightly



particleé counter. This test also enployed a nechanical particle generator Y
whi ch ‘@pl i es bendi ng, tw sting, 15 and crushing forces to sanple : o
- specinens. Sanpl es neasuring six inches by-six inches (15.2cm by 15.2 cn)

are placed in position in a one cubic foot-(0.28 nferr]) enclosure. A
bott om hol der raises four inches (10.2cm and sinultaneously turns through

1800 then returns to 20 the start positionTM&thhe cycle conpleted in

slightly -8- less than one second. encl asure is, connected by tubing
to the particle cd88Setbam ORedSLRONSte Fﬁ'ﬁ Sé{fezolstlﬁﬂ‘t“?"e%‘?é)per hour

0. 57 /h h t .takes 37 d d 5 nb
o parti ol eb 10 Y SHOLE 1% %»e- 3 6T i e e%ﬁsﬁﬁm o air.
Sodi um i on concen%P§%u%&%§w% HYd" y IH%Hﬁ1 ¢Fu cyater

ria ese mere

soluble material s*Troma sanp W per

subj ected 10 t0 aEQERC ARHY *%talk% wgémyawwp@eé\&d@é e Perkin

El mer Atom c Absorption Spectrophotoneter. Many nonwoven synt hetic webs of
t her nopl asti ¢, shyg@uaBebiot Pahiericieay e neﬂaﬂ&s/@cb@qameﬁumtamp mat eri al

for the wiper of the present inventjon.
cubic feet (283cm™) of air.

Sodium ion concentrations were determined by
extraction of all hot water soluble materials from
'a sample of wiper material. These were then subjected

10 to atomic absorbtion spectroscopy using a Model 305
Perkin Elmer Atomic Abéorption Spectrophotometer.

Many nonwoven syﬁthetic webs of thermoplastic,
hydrophobic fibers may be employed as the substrate
material for the wiper of the present invention.

15 For cost purpoées, nonwovens made by spinning or
meltblowing thermoplastic polyolefin materials such
as polypropylene and polyethylene aré preferred.
Most preferred for clean wiping and_absqrbency properties
are meltblown polypropylene materials described, for

20 example, in U.S. Patent 3,959,421 dated 25 May 1976 to
Weber et al. Such materials are composed of microfibers
having an average diameter éf generally 10 microns or
less and, when treated for wettability, are effective in
absorbing both aqueous_and oily'materials. In general,

25 the substrate material will haQe a basis weighf in

2 (8.5 g/mz) to

the range of from 0.25 oz/yd
6 OZ/Yd2 (203.4 g/mz), preferably 0.4oz/yd2 (13.6 g/mz)

to 3 oz/yd2 (102 g/mz) and will be bonded to provide



r €ost purposes, nonwovens nade by spinning or neltbl ow ng
teﬁq plastic polyolefin materials such as pol ypropyl ene and polyethylege
referred. Most preferred for clean wiping and absorbency properties |,
mel t bl own pol ypropyl ene materials described, for 20 exanple, in U S »
Pat ent 3, 959, 421 dated 25 May 1976 to Weber et aI Such materials are
conposed of microfibers having an av@rage di aneter of generally 10 mcrons .~
or less and, when treated for wettability, are effective in absorbing both
aqueous @maanqghrnnqpeﬁnses ofi enkeast abouthd IbBLPrate material will

have a bagis ¢\ gmongéﬁleté@@ﬂfeosnareakelaﬁeﬁél fSEe'EhL (8.5 g/nferr])

t
6 oz/yd[err 03.4 err] (13.6 g/nmerr]
to 3 oz/j%ﬁ%ﬁqé ﬂ%ﬁﬁ% %s%nd 3???12 BSﬁHgﬁstH bPovi de -9-
strengt h ortaiardd esss¥ntatal bpsin abocbrdahbe/ i th6AsgMgp-MD grab tensile and

ff t 1f he S Si esuyl ts were obtained
ngeln% :I yf:;liaccoér#aﬁ;gg V%R#&@%/Ip%{'pg ?Efggg 45'6 ga%‘él es 4 inches by 6
inches (Hy 2% tgm)15alze meaagér*éphhea @Rch Bawioh h&eing its length in

t he "nacméﬁ§{ﬁmgh " St %. Shi6ti 9RG. "APokst B9PeRRGBRHEE i S used having one
jaw face vade MAvK)

0
)

An Instron‘machlne is used having one Jaw face

1 inch square (2.54 cm sgquare) and the other 1

10 inch by 2 inches (2.54 cm by 5.1 cm) or larger
with the longer dimension perpendicular to the
direction of load. At a crosshead speed of 12
inches per minute (30.5 cm per'minute), the full
scale load was recorded and multiplied by a factor

15 as follows: Readings in lbs (kg in brackets): 2
(0.91), 5 (2.27), 10 (4.54), 20 (9.07), 50
(22.68); factors (respectively): 0.0048, 0.012,
0.024, 0.048, 0.120. The results were reported
in units of weight (e.g. lbs. weight) required

20 to break the sheet. Bonding may be achieved by
any of the conventional means such as patterned
application of heat and preséure, needling, adhesives,
or utilizing the thermoplastic properties of the '
filaments themselves. |

25 " The method of incorporating the surfactant
mixture in accordance with the invention is not
critical. Thus, the surfactant mixture can be
added by conventional techniques such as spraying,

 dipping, coating, impregnating, and printing.

30 In general, the amount of the mixture added will

be dictated by the ratio of the components, the

permissible sodium ion content level, and the degree

of wettability desired. For most



1 inch square (2.54 cmsquare) and the other 1 10 inch by 2 inches (2.54
cmby 5%1 cm) or larger with the | onger di mensi on perpendi cul ar to the
~diedtion of |oad. At a crosshead speed of 12 inches per mnute (30.5 cm
per mnute), the full scale |oad was-regorded and rultiplied by a factor 15
as follows: Readings in |Ibs (kg in brackets): 2 (0.91), 5 (2.27), 10

(& 54), 20 (9.07), 50 (22.68); factors (respectively): 0.0048, 0.012,

0.024, 0.048, 0.120. The results were reported in units.of weight (e.g

| bs. weight) required 20 to break the sheet. Bonding may be achieved-by
any of the conventio

means sych as patterngd application of. heat and
pressure, needllnﬁp°gﬂﬁé§ﬁﬁé§ ﬁﬂﬂQ1 |§ﬁf$ﬁ% *ﬁe?#%bFagPleprgﬁerties of
the filanents thensel ves: 25 The nmethod of incorporating the
surfactant nixtur8uUFfagsedtdaiedure in Hhe mamEe 0P| 5TRBt aeppgu 8alk¥ Thus,
the surfactant m xture can be added by conventional techniques such as
sprayi ng, di ppi ngtocOakny wedohdndtasey emdtheiweight 66 the genwoalen t he
anount of the m xture added will be dictated by the ratio of the:
conponents, the pgaBtgghaltles ammlﬂﬁaﬁsrahmyemi thinetheapdngeodegreom of
wettability desired. For nost

5 0.3% to 0.5%. For cost and performance reasons, the

surfactant mixture is preferably adoed by means of the
quench spray.describeé in the above-mentioned Weber
et al U.S. Patent 3,959,421 datedlzs'May 1976.
Some embodiments of the invention will now be
10 | described by way of example and with reference to the
accompanylng drawings, in which:

Figures 1 to 4 are graphs illﬁstrating sink time
wettabiiity determinations for wipers containing various
ratios of the surfactants Triton X-100 and Aerosol OT-75 (75¢

15 solids) ranging from 100% Triton X-100 to 75% Aerosol
0T-75; |

Figures S to 8 are graphs illustrating in similar
fashion sink time wettability determinations for wipers
containing various ratios of the surfactants Igepal

20 CO630 (nonyl-phenoxypoly (ethyleneoxy) ethanol - a
nonionic surfactant) and Aerosol OT-75 ranging from ldO%

Igepal CO630 to 75% Aerosol OT 75;
Figures 9 to 12 are graphs- illustrating in

similar fashion sink time wettabilzty determlnations for
25 wipers containing various ratios of the surfactants

Sandozin D-100 (alkylphenol polyclyecolether - a nonionic

surfactant) and Aerosol OT-75 ranging from 100% Sandozin

D~100 to 75% Aerosol oT-75; and



40 applications this will result in addition of the surfactant mixture in
e range of from about 0.2%to 0.7% by wei ght based on the wei ght ‘of tpe
gnwoven substrate, and preferdadl »within the range of from5 0.3%to ,
0.5% For cost and performance reasons, the surfactant mxture is
preferably added by neans of the quench spray described in the '
above-nentioned Wber et al U S Patent 3,959,421 dated 25 May 1976. Sonme =
enbodi nents of the Thyeres 8 sl B F5@PPe LG ustipddng pbe pinGR§28P exanpl e 4
and with reference to the acconpanyin% dramﬁnqu I n_whi ch: gL ures 1 to 4 '
are graphsin 15Q&iWmtieR SPREeRtMNWRATHT ReYy 1Jd]|e’t%? nFREEF 589 or “ wi pers
containing’various ratios of the surfactants Triton, X-100 and_Aerosol OrI-75
(75% 15 Leriths 23d§FhgRt PSP EECH iQ"brF%"fb%,“PoP%w?H@F%S?eOT- 75:
Figures 5 to 8 are JhgpRatiq of e prfiretrant MixBERE oROBPARSREfe
wettability determ nations for w pers, containing various ratigs of the

surfaétant@ufﬁeﬁﬁ wikhin §eFiR it oyt th R @IS Ve et g1 RRRB&YFSet hanol - a
i oni t ant 1d A |, OT-75 1 ' f 00%, | | C0630
7506 Aot o5 o EOR PG BBt S tiS Ty o rObHEaTP iR o Rgt iR e

dioctyl sulfosuccinate is used the maximum amount will

be determined by the permissible level.of sodiuﬁ ion content
in the wiper. In general, for clean room applications
10 such as the manufacture of micro-electronic devices,
alkali ﬁetal (sodium) ion content should not exceed 70 parts
per.million and, preferably, is less than 60 parts per
million.. In accordance with FIG. 13, this dictates
a percentage add-bn by weigh£ of Aerosol OT—?S in.the
15 wiper of up to 0.20 énd preferably 0.16 or less.
| To obtain most.effectiVe wiping properties, a wettability
as determined by sink time of less than 5 seconds and,
preferably, less than 3 seconds, is needed.
From FIGS. 1l to 4, it can be seen that
20 the.use of 25% Aerosol OT-75 in the surfactant mixture
requires a per ceﬁt add-on of nearly one per cent
to achieve a sink time wéttability cf 3 seconds. Blcmﬂ:asﬁ,
a 50/50 ratio reduires less than 1/2 per cent add-on as does a ratio

of 25% Triton X-100 and 75% Aerosol 0T-75. However,

25 at the 75% Aerosol OT-75 level, the sodium ion addition
woulé be in excess of the preferred level. Accordinecly,
the amount of Aerocsol OT-75 in the mixture in accordance

with the present invention is within the range of



simlar fashion'sink tine wettability determ nations for 25 W pers _
cont ai i ng various ratios of the surfactants Sandozin D-100 (al kyl phenol
pos Vgl ycol et her - a nonionic surfactant) and Aerosol OI-75 ranging from

100% Sandozin D-100 to 75% Aerosol Or=7%2 and Figures 13 is a graph

illustrating the increase in sodiumion content in parts per mllion
resulting fromthe addition of Aerosol OI to the w per substrate. The ratio
OF the surfactant mxture conponents 5 nmust be within certain limts to
achieve the benefits of the present invention. For exanple if sodium

di octyl sulfosuccinate is used the maxi mum anmount will be determ ned by the
perm ssible | evel of sodiumion content in the wiper. In general, for clean

room appl i cat.i ons 10 such as the nmanufacture of mcro-electro i;
devi ces, alkali net2$ te035&n}nﬂoﬁrséﬂﬁé#ﬂYQWﬂﬂﬁﬁﬁﬂntnﬁaﬁéﬁﬁ?o°ga PstBer
mllion and, preferably, is |less than 60 parts per mllion. | n accordance

with FIG 13, this 60%i aidealdlper thet spapatbnie Mrecinfiudpd ABR 03BPULT- 75

in the 15 wi per of up to 0.20 and preferably 0.16 or less. To obtain

nost effective w pi RLopebbbetionswettability as determ ned by sink time

fol h and, f I I h . 4 ,

° ess than 5 seconds and, gLi %L?go%inge%i;ﬁﬁTéggé?gug¥¥%ldéﬁrE%“%f&ustrate

5 the scope of the present invention:

Examples 1 - 4

A series of wiper materials was prepared at varying
levels of adé-on using the folliowing surfactant
compositioné: 1003 Triton X-lob, 75% Triten X~-100

10 and 25% Aerosol 0T-75 (75% solids), 50% Triten X-100
.and 50% Aerosol dT—?S, and 25% Triton X-100 and 75%

Aerosol OT-75. The substrate material was a meltblown
nonwoven as generally described in U.S. Patent 3,959,421 dated
25 May 1976 to Weber et al and having a basis weight of 85

2 - S - _
g/m~. These treated materials were tested for wettability

15 | :
_by the sink timg method, and thé results are illustrated:
in FIGURES 1 through 4.
| | _Examples S - 8
.The melfblown_nonwgven substrate méterials
20 as used in Examples ‘1 - 4 were similarly treated

wi:h the following surfactant compositions: 100%
Sandozin D-100, 75% Sandozin D-1C0 and 25% Aercsol

0T-75, 50% Sandozin D-100 and 50% Aeroscl OT-75,



FromFIGS. 1 to 4, it can be seen that 20 t he use of 25% Aerosol OTI-75
Yn e surfactant mxture requires a per cent. add-on of nearly one ‘per gent
t hieve a sink time wettability cf 3 seconds. In contrast, a 50/50 rati
egdires less than 1/2 per cem3 add-on as does-a ratio of 25% Triton X-100
and 75% Aerosol OT-75. However, 25 at the 75% Aerosol OT-75 level, the.
sodiumion addition would be in excess of the preferred | evel. Accordingly, -~
t he anount of Aerosol OT-75.in the mxture in accordance with the present &«

invention is within the range of -12- 25 to 75% and preferably, within
the range of 40to 60% ideally, the conponents are included in about equal
proportions. The follow ng Exanples are provided to illustrate 5 t he

scope of the present invention: Exanples 1 - 4 A series of wper materials

Compos & ol 25d R B 00 B8 TSy ARk P hna B et ool

X100 and TARSRGRNIETE ALES CHECRALEOFarE CRAPOILY L P hettBEown
- time method,. and thé results aré shown in FIGS

5 - 8 L ] )
5 Examples 9 - 12

Thé meltblown nonwoven substrate materials as used in
Examples 1 - 4 were similarly treated with the
followihg surfactant compositions: 100% Igepal CO630,
75% Igepal C0630 and 25% Aerosol 0T-75, 50% Igepal
10 c0630 and 50% Rerosol OT-75, and 25% Igepal CO630
and 75% Aerosol 0OT-75. 'The treated materials.were tested

for wettability by the sink time method and the results
are showh in FIGS 9_- 12,
To further illustrate the present'invention,

15 the materiéi of Examples 1 -~ 4 was treated with various
add-on levels of.Aerosol OT-75, alone and Triton
X-100 alone. Wettability tests by the sink time
method were performed, and the results.are shown in
Table I. Also included for comparison are the results

" 20 obtained wi#h the 50/50 mixture of the present invention.

As can be seeh, the wettability results obtained with
the mixture are.néarly equal to those obtained with
Aerosol OT-75, alsne, and much better than those
obtained with Triton X-100, alcne, at the hicher

’

25 aéd-on percentage levels.



to Weber et al and having a basi's weight of 85 g/nferr] These treated

- nege¥ials were tested for wettability 15 Jo§/ The sink time nethod, and the
results are illustrated in FIGURES 1 through 4. Exanples 5 - 8 The

mel t bl own nonwoven substrate materials 20 ~ as used in Exanples |- 4 were
imlarly treated wwth the follow ng surfactant conpositions: 100%

andozi n D-100, 75% Sandozin D-100 and 25% Aerosol OT-75, 50% Sandozin

D- 100 and 50% Aezosoj. Q- 75, -13- and 25% Sandozin D100 and 75% Aer osol

nonmwoven as genérally described in U S. Patent 3,959,421 dated 25 May 1976@

Or-75. These material$ re also tested for wettability by the sink tine
nethod, . and. the resufgsxjare shgwn ¥n FLGS q - § % o .
Exanples 9 - 12 The n%l:*, | own nonwoven .substrate mater als as used in
Exanples 1 - 4 were gLmjarly treated wi-th the foldowag surfactant
conposi tions: 100% I p&y C0630, 75% I gepal C0630 and 25% Aerosol OTI-75,
50% | gepal 10 00'6335@ 50% Aerosol OT-75, and 25% | gepal C0630
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and 75% Aerosol OrT-75. The treated materials were tested for wettability -
the sink tine nethod and the results are shown in FIGS 9 - 12" To @ '
rther illustrate the present invention, 15 the material of Exanples le-
was treated with various ggid-on | evels of Aerosol OI-75, alone and Triton -

X-100 alone. Wettability tests by the sink tine method were perforned, and

the results are shown in Table I. Also included for conparison are the T~

results 20 obtained with the 50/50 m xture of the present invention. As N

can be seen, the wettability results obtained with the m xture are nearly

equal to those obtained with Aerosol OTI-75, alone, and nuch better than

those obtained with Triton X-100, al one, at the higher 25 add- on

per cent age | evel s. -14- [err] -15 - For conparative purposes, Table

Il below lists the results of lint tests performed on the preferred

For comparativé purposes, Table II below lists
the results of lint tests performed on the preferred

wiper of the present invention including the mixture

of 50/50 Triton X~100 and Aerosol OT-75 (referred to in Table II

5 as "Wiper of The Present Invention") along with

va:ious commércialiy available'wiping materials
including.those gsed'for clean roon applicétions.
Also included are measurements of sodiﬁm ion content.
Wiper A is a conventional meltblown, treated wiper.

10 wiper B is representative of a clean room long fiber
celluleose wipe. Wiper C is a dry creped tiésue wipe.
Wiper D is a woven cloth wiper intended for clean
room use. Wiper E is a thermally bonded polvprovylerne

15 carded web. As can be seen, with the exception of Wiper E, the
wiper,of the present invention is unique among those tested in providing
both low metallic ion content and low lint results.
The exception to this is Wiper E which has low
‘wettability and poor wiping properties and, therefore,

20 not readily adaptable for clean room applications.



wi.per of the present invention including the m xture of 50/50 Triton X-100
and Aﬁ;osor Or-75 (referred to in Table Il 5 as "Wper of The Present
Identlon ) along with various conmercially available wi ping materials

i ncl uding those used for clean roon1app|ications. Al so i-ncluded are
measurenents of sodiumion content. fr A is a conventional neltblown,
treated wper. 10 Wper Bis represen ative of a clean rooml.ong fi ber
2l | ul ose W pe. Wper Cis a dry creped tissue wipe. Wper Dis a woven
cloth wiper intended for clean room use. Wper Eis a thermally bonded

pol ypropyl ene 15 -- carded web. As can be seen, with .the.exception of W per

E, the wiper of the pregent}invention i's uni que anong those tested in
provi di ng both | ow netlal|l i &|i o8 coatens amt | ew Iﬂnt results. The exception
tothis i's Wper E whijchhgs IQw v&ttdhiliRy &hd Boor wiping properties
and, therefore, 20 nof r@adily aapt@ble for clean room applications.
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Thu it is apparent that there has been provided in accordance with the
i[n tion, an inproved, low |lint nonwoven w per that contains reduced g

l/lic ion levels and fully satisfies the objects, ains, 5 and s p
aflvant ages set forth above. - 18 - CLAIMS A w per conprising a .
nonwoven substrate having a badi7ls-=weight in the range of fromO0.25
oz/yd[err] to 6 oz/yd[err] (8.5 - 203.4 g/nferr]) which substrate 5 —~
conpri ses hydrophobic, thernoplastic fibers treated with 0.2 to 0.7% by o

wei ght relative to the w per weight of a surfactant m xture conprising 25
to 75% by wei ght- of an alkali netal dialkyl sulfosuccinate and 75 to 25% by
wei ght of a nonionic surfactant, 10 the said w per having an al kali netal
ion content of less than 100 parts per mllion relative to the w per weight
and a sink tinme wettability (as ‘hereinbefore defined) of less than 5

~ seconds. 2. A wiper as claimed in claim1l wherein the 15 said alkal

metal is sodium 3. A wper as clained in either of clains 1 and 2
wherein the said alkali netal dialkyl sulfosuccinate

Thus, it is apparent that there has been provicded
in accordance with the iﬁvention, an improved, low
lint nonwoven wiper that contains reduced metallic
ion levels and fully sétisfies the objecfs, aims,.

5 and advantages set forth above.



I s sodrum di octyl sul fosuccinate. 4. A wper as clainmed in any one of 3&
claingg2 20 to 3 wherein the said thernoplastic fibers are pol ypropyl ene
fhpcrs. 5. A wiper as clained in any one of clains 1 to 4 wherein the
sal d thernopl astic fibers are neltblown. 25 6. ' mgfed in
any- 6ne of clains 1 to 5 wherein the said_ npgioni clmmwﬂnm"mﬁluﬂeal kyl
phenoxy et hanol . -19- 7. A w per as clainmed i ady bne"ofs cl*ains 1 to
% wherein the s LlagMEfactant mxture contains 40 to 60% by wei ght of the
sai d al kali net2$—ara$kyl sul fosuccinate. 5 8. A wiper as clained in
any one of claing;1l topbywiberecbmblesiaigd aswond@ivan substtiat e ATl
substantially equal proportions by weight of the said al kali rmga] di al ky
sul fosucci nat e aadbabésseedghanianitbesuahget aft fro 03.25 ozy¥yd’per as
clainmed in any one of clai 1 to 8 wherein Ehe said basis weight is'in the
range of from 0. 8006/ 9dfgdfr] (8653-020¥d e/ 01¥hdato suissalieerr] ).

5 comprises hydrophobic, thermoplastic fibers treated

with 0.2 to 0.7% by weight relative to the wiper
weight of a surfactant mixture comprising 25 to
75% by weight of an alkali metal dialkyl sulfosuccinate
and 75 to 25% by weight of a nonionic surfactant,
10 the said wiper having an alkali metal ion content
- of less than 100 parts per million relative to
the wiper weight and a sink time wettability (as
hereinbefore defined) of less than 5 seconds.
2. A wiper as claimed in claim 1 wherein the
15 said alkali metal is sodium.
3. A wiper as claiﬁed in either of cléims 1
and 2 wherein the said alkali metal dialkyl sulfosuccinate
is sodium dioctyl sulfosuccinate. |
4. A wipér as claimed in any one of claims 2
26 to 3 wherein the said thermoplastic fibers are
polypropylene fibers.
5. A wipef as claimed in any one of claims 1
to 4 wherein the said thermoplastic fibers are
meltblown.
25 6. A wiper as claimed in any one of claims 1
to 5 wherein the said nonionic surfactant is an

alkyl phenoxy ethanol.



10. A wper as clained in any one of clainms 1 to 9 wherein the said
sub trate contains 0.3 to 15 0.5% by weight of the said surfactant "m xt
: n any one of clains 1 to 10 wherein the said swmk

77
cl ai ned
t he 25
cl ai ned
an aver

clalng 120" t®

parts per mllion relative f'he wi per weight. 13.

vvet YTM”M“HF"I@%" han 3 seconds. 12. A wiper as clainmed in any

wher ei n tgg said alkali nmetal ion content is |le

A W per-.as

SS

n

Ln any _one of clal to 1 r e ge fiber dianeter

sai d s@b§'tlrp§t ed% S alg'?eecgt err? %Arﬂg &ﬁ% %Pc?g%gﬁé : A wi per as

0 & bk {HOHd Y% %J@ééé&ﬁ{@,mmwpéoeaheafngubst rate having
age ber I'ameter no greater than 10 m crons - 20 - and a basis

vei ght  ofg of rt%me@?ﬁ HZ Wit Joft Ocive 0gd ydl[ £1Kd1{ lMeBaloqifkginierr]), the

said substrate containing 0.3 to 0.5% by weight of a surfactant m xture
| B 1FOEUdBidNard.yl sul fosucci nate and an al kyl phenoxy 5 et hanol

contain

whi ch m xture the said sodlun1d|octyl

anounfg

10

15

20

25

ofg. 40 t @ wiper as claimed in any one of claims 1
to 6 wherein the said surfactant mixture contains
substantially equal proportions by weight of'the
said alkali metal dialkyl sulfosuccinate and.the
said nonionic surfactant.
9. A wiper as claimed in any oneé of claims 1
to 8 wherein.the said basis weight is‘ih the range

2 (13.6 to 102 g/m?).

of from 0.4 oz/yd? to 3 oz/yd
10. A wipef as claimed in any one of claims 1
to 9 wherein the said substrate contains 0.3 to
0.5% by weight of the said surfactant mixture.
11. A'wiper as claimed in any one of claims 1.
to 10 wherein the said sink time wettability is
less than 3 seconds.

12, A wiper as claimed in any one of clalms.l
to 11 wherein the said alkali metal ion content
is less than 77 parts per million relative to the
wiper weight.

13. A wiper as claimed in any one of claims 1
to 12 wherein the average fiber diameter in the
said substrate is no greater than 10 microns.

14. A wiper as claimed in claim 1 comprising

a meltblown, polypropylene substrate héving.an

average fiber diameter no greater than 10 microns

sul fosuccinate is present in an

[ 4

o’

in



60% by wei ght, *t'he said w per having a sodi um | orcontent—ef—less_t han ZZ;EE)

ppmrglative to the wi per weight and a sink tine L 1J as .?
hgrﬂ nbefore 10 defined) of |ess than 3 seconds,mmm,lﬂ,@”@mﬁs cl ai ;
in claim14 wherein in the said surfactant m xture S dly #¥m di oct yl
sul fosucci nate and the said al kyl phenoxy ethanol are present in
substantially equal proportions 15 by meiéﬂtf 16. A W per substantially
\a5 herei nbef ore described conpr|5|%%tgwnon ven fibrous gfbspéﬁgz

containing a mi RPAr@ BRSAF HEUGNE W D4 9% HT ot B2/ And a
nontoni ¢ surfac%igts to 102 g/mz), the said substrate containing

0.3 to 0.5% by weight of a surfactant mixture containing
sodium dioctyl sulfosuccinate and an alkyl phenoxy
5 ethanol in which mixture the said sodium dioctyl

sulfosuccinate is present in an amount of 40 to
60% by weight, the said wiper having a sodium ion_
content of less than 77 ppm relative to the wiper
weight and a sink time wettability (as hereinbefore

10 defined) of less than 3 seconds.
15. A wiper as claimed in claim 14 wherein in
the said surfactéﬁt mixture the said sodium dioctyl
sulfosuccinate and the said alkyl phenoxy ethanol
are present in substantially equal proportions

15 by weight.
16. A wiper substantially as hereinbefore described
comprising a nonwoven fibrous substrate containing
a mixture of an alkali metal dialkyl sulfosuccinate

and a nonionic surfactant.



