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One such disposable protective garment which is generally manufactured from nonwoven
web laminates in order to assure that they are cost effectively disposable are coveralls sold
35 under the mark Kleenguard® by Kimberly-Clark Corporation. These coveralls are
manufactured from a three layer nonwoven web laminate. The two outer layers are formed
from spunbond polypropyiene fibers and the inner layer is formed from meitbiown microfine
polypropylene fibers. The outer layers of spunbond provide tough, durabie and abrasion
~ resistant surfaces. The inner layer is not only water repellent but acts as a breathable filter
40 barrier allowing air and moisture vapor to pass through the bulk of the fabric while filtering
out many harmful particles.

In some instances, material forming pfbtect_ive_ garments may include a film layer or a fim
Jaminate. While forming protective garments from a film may improved particle penetration
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nonwoven
protective garment such as a coverall. According to one aspect, the nonwoven web laminate
includes a layer formed from spunbond fibers and a layer formed from meltblown fibers
30 wherein at least one of the layers is subjected to corona discharge. in one embodiment, the
layer formed from meiltblown fibers is subjected to corona discharge.

According to still another aspect, the nonwoven web laminate of the present invention
includes two layers formed from spunbond fibers. The two layers formed from spunbond

35 fibers are separated by a layer formed from meltblown fibers. The nonwoven web laminate
of this embodiment may be subjected to corona discharge or individual layers, such as the
layer formed from meltblown fibers may be subjected to corona discharge.

According to a further aspect, the present invention provides a coverall formed from the
40 multilayer nonwoven web laminate of the present invention.

Embodiments according to these aspects illustrate improved particulate filtration efficiencies
as compared to similarly formed nonwoven web laminates which have not been subjected to
corona discharge. More particularly, the percent improvement in particulate filtration
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velocity gas stream and are deposited on a collecting surface fo form a web of randomiy

disbursed meltblown fibers. Meitblowing is well known in the art and is described, for
. example, in U.S. Patent no. 3,849,241 to Buntin, U.S. Patent no. 4,307,143 to Meitner et al.,
and U.S. Patent 4,707,398 to Wisneski et al which are all herein incorporated by reference.
35 Meiltbiown fibers are microfibers which are generally smaller than 10 um in diameter.

As used herein, the term "micro fine fibers" or "microfibers" means small diameter fibers
. having an average diameter not greater than about 100 um, for example, having a diameter
of from about 0.5 ym to about 50 um, more specifically microfibers may also have an
40  average diameter of from about 1 ym to about 20 pm. Microfibers having an average
diameter of about 3 pm or less are commonly referred to as ultra-fine microfibers. A
description of an exemplary process of making uitra-fine microfibers may be found in, for
example, for example, U.S. Patent No. 5,213,881, entitled "A Nonwoven Web With Improved

Barrier Properties”, incorporated herein by reference in its entirety.
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35 Multilayer nonwoven web laminates may be generally bonded in some manner as they are
"~ produced in order to givé them sufficient structural integrity to withstand the rigors of further
processing into a finished product. Bonding can be acoomplished in a number of ways such

as hydroehtanglement needling ultrasonic bonding, 'adhe'stve bonding and thermal bonding

40 - Ultrasonic bondung is performed for example, by passmg the mulblayer nonwoven web
~ laminate between a sonic hom and anvil roll as rllustrated in U.S. Patent 4,374, 888 to
Bornslaeger..
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One particular technique of subjecting nonwoven webs to corona discharge is the technique
disclosed in U.S. Patent Application No. 07/958,958 filed October 9, 1992 which is assigned
to the University of Tennessee, and is herein incorporated in its entirety by reference. This
35 technigue involves subjecting the nonwoven web to a pair of electrical fields wherein the -
electrical fields have opposite polarities. Each electrical field forms a corona discharge.

in those instances where the nonwoven web includes multiple layers, the entire thickness of
the nonwoven web may be subjected to corona discharge. In other instances, one or more
40 of the individual layers which form the nonwoven web laminate or the fibers forming such
individual layers may be separately subjected corona discharge and then combined with
other layers in a juxtaposed relationship to form the nonwoven web laminate. In some
instances, as will be illustrated in the following EXAMPLES, the electric charge on the
nonwoven web laminate prior to subjecting the web to corona discharge was substantially
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?tE rF lFJg g ; WrRinaterdidhot Gehdrallyexnibita higher efittrR) darge Gftéd s’tlbjbdhﬁﬁ @he/ Wb 6 lcokbralr € |
OlaR |

gener af 'Jf“%g‘ sl BRictric: BRarpl’ prsSeflbh ng, Wap Aol BabieCfiRP °IE corona,

EFI S aﬁlfcf‘ A9®EFRS are desirable fornmed from conduct ive material s.

St abl e conductive materials include copper, tungéten, stainless 3 0 _
st eel = Todiemtanstratenthe attributes ofithe pasenbuvenﬂonee SMS, polypropyleneacnweyen weloven

webs t farfifaR dndlha I8yerTortndds frbMepdiypropylensmeltbiown fibers weee Subjected fo cBrsnant
Appl i cq as 4és &ﬁ%rébie?%emt BEIGW. Amdiy the'Bh&ifsdsScaitRicliiEoh these
Lo the gﬁﬁv 4 obs esrﬁﬁae ostols E‘é‘ﬁ g w@wo%gj?%amwﬁwaﬁoﬁ% ety

o B gt he s i bl ovd 8 the NaCl Filr Kitcieney

OppOSI (herginafier thec'NaGtJast'y| The NaGhTest was) conduated, op anyautomated, &ltgetester
I'n’ t hoGeriitest! ¥hiedel# &140; whichds avaitablevéromi T8l lmte§tnﬁ’laul PN, |Thecparticulate

enti rerttﬂuah NéthsieRdy of the testMRIbAENYIEHReIGR é‘tdaJ €00 6d (1-owaistraam

di schay sﬂ.g@irgswd?ﬁél he aaﬁre% Pepres t ﬁéﬁﬁn%mﬁla'pahmr s
vvh| ch li)er S 1‘t orm
i vi a‘g‘é‘m a%’é“p er | h% 9&( &AM PaIGes Fs@%& rté?ll%s H%er
conbl n@éthleﬁn mtroducegtln@r the lestes ang W'F‘DJ)UF&Q(B@EEBQ‘ thraugh, the, ppik: of thetest he
nonwov éabrioeb Thantester edetermisesrghe effclenuynefc arfiltes mediumi with tan ‘iair] Bow rthatcis i n

t he folghppliedy whithMRLtAIS, casBavad a5outia2 IRBE e mifiulel €The air flownEoMtaiNs @ Rion
| am nagﬁ ity BF dproxifafiély 0N i RatyF Befdior BariBies AiRieR e disabsett fievain! | Al | Y

?8/8 %%bters per minute of air flow, the pressure drop of between 4 and 5 mm Water %age

the safievelors betwran "Fo?@?épﬁ?@c%%u‘?ﬁ‘@éﬂbﬂdﬁéﬁ the ne%tfﬂ%‘?c find aat qnthe
nonwov siowncgiream side Oftlmtﬁatfébmd not generally exhibit a higher electric
charge after subjecting the web to corona di scharge than the

el ect r itheCdiA&Sa rﬁétﬂétéffﬂtréli&nttéﬁ i¥gEndrafikowr s R BTTG Testo "BYTGNatands for

dg@gﬂff sh ﬁgpg Technbiboy ERIP! Idtafed Jﬂemah Heshit! Big Bdt %t’?d;eﬁ@”ih BTTG
f or med TesbiAvElES aﬁs Pe qnef‘ PaRGA) AL uph a8 falcif B 1 e
di schartiye "chaljlenge! sideefthe e fabrchy means f 8 fan Thefap Rgt oy difrgts,the particle
conducteeritaining fairsento the facamfvivectest\éaixic tuttmaybe adjustedsto musena selected

di scharggssufé drop (e, St WatbraGagé) tbtde&élbp Ibetvserithe ldtmosplre opf thefthallenge -

E?#)t | cUdld & I'|'eI tksﬁfabﬂ@ Shat or éfde< We t%§t fdbficNfrle Ednd‘eﬁfratlon of
Conducus BAMEIes .t senalishoe %esé F %9 tion, B¢ "\Riﬂ'ﬁ}gﬁf
8110, \@tmeRPhare on-the seyerse F'9ﬁ1 e § abhsﬂ 264 fradion

the test fabric) are measured in various size ranges: by means of a partlcle counter. The
filtration efficiency of the test fabric for a given parhcle size range is defined in percentage as
35 100 x (1 - (challenge sude par'acles sizes/reverse side particles sizes)). The challenge side
partlcles represents the total quantity of particles of various sizes introduced into the air on
the challenge side of the test fabric. The reverse side particles represents the quantity of

. Cchallenge side partlcles of various sizes which pass through the bulk of the test fabric.



filtration efficiency of the test fabric is defined in percentage as 100 x
(1- (downs P adRos33 particl es/upstreamparticles)). The u

particles represent the total quantity of particles 15 Wﬁﬁ#ﬁ%s”
introduced into the tester. The downstream particles are those particles

whi ch have been introduced into the tester and whi ch have passed
t hrough the bul k of the test fabrl c. The tester determ nes the
efficiency of a filter medi umw th a fé w t hat -i.s suppl i ed,

which in this case was about 32 liters per mnute The air flow contains a
known antity of approxi mat el )/ 1 [err] mNaCl aerosol particles
whi ch arl@ mg@‘-@e'@l & @antity, of AboutS1 g/mtd1:8 osy) Ipolverapyjane SMS aenwsveR; web
f1 ow, t hlaminate waseprodugedo Thesipuobondiiayens viereformeddfrontpglypropylene resing Exoon
bet ween Pbesasmr}hiﬂfom PR-301c Whitet dridodark bile gigmeins, Amphcétd1438 (ampatétdhc.on
the St eanns Gandn bhéo'id?sincf ,2A)C. respe ctlve E;' Wer@t Qﬁﬂed to_the

arti cuI

Srands 187 '? W'“gfé%ms K6iod Srd Yo o npofiiais. T e o d Ipych st
Engl and. qﬂﬁe ese RolyPEIpYiene resins g‘ﬂ(ﬂ&[‘%ﬁe 'teh’é‘e QﬂBr‘%ﬁg"ﬂ?f formed
parti.cul ﬁom thapelypeqpylegecfﬁsmé‘llmamcﬁﬁrppsmaut pigmentshe air on t he
"chal | enge" side of the test fabric by neans of a fan. The fan not only

directs the rrmrow.l | er had an eaoentagb Halid WeightOsTt dbotib 85 Bogm20fabbiic0. 48 Dsyf afd i C

but may Q %ﬁ dve ht of ad¥uf gﬁnﬁ@ﬁo&l‘ 59

wat er Ve ﬁere on. the ¢ ne%g-, g%edf
LS e e 0

concent r he é‘-ﬁ"Qﬂa discharge wassprogseed @vwmmatmdel il '?é'ng%A al?ﬂ?l?li-hé@’@odﬂ%l
t hasconcraversitiié polacify phwar W(Simtceﬁorm. Hatfield, PA), which was chenected ta the EFIS,
reverse shdla Médélmb tR8V f20V].254 5010 HEPower Unk|(8indd18brp)aMatfiRRIS FA) whlch

through was conne tb R é?ﬁﬁ Gﬂheaéﬁlmﬁlg Chérge Master diiarg é?ﬁ ?3

3 ?lpa‘s
neans of ar trati t
Tabr o r 6P id foe TS WaB e aclidsabaut 7.62 ah it ingh] gSmeler ﬁv i 's‘é he
100 x (1cqropg r@s@m anvirenpent was cabout 2150, APek)s and; 52\2
Theahal Hescgbed iinithe above Unipersity of Fenmassee Ratent Anwcaumalwq aahtoftI;FleEF
parti cl esrexlisedaTheuditage applied toothachrst setlop BFIS/EFRS was 15 KV/0.0 Vhresplctivelynge

side of Yhe vbﬁfqe Attt o e SeEdhLEdt Of EFIS/EFRS Wak 25 Wﬁ@ﬂ?”ge?sb?ﬁf%aﬂﬁ? ty
DUtk o SARBRESHE RIS i e EFRSTorlagflet 3 23 S iy X
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EXQ%LE The particulate fitration efficiency usina dn BTyGofeshwas tdetﬂmgmfer a]poppnaofdw)
pol ypro p;HeeﬁrE gfiv® (h.8rosyy SMSmonwoven webdaminate: subjected do icomaha diseharge: (BBl

Layers weps andr e @t ol posidpeN ?ﬁmmﬁeEWhgte?xmch R&?ﬁﬁdﬁs@]ﬁ&éﬁl ont
. Ug mpacet |nc
NY) and é%bhﬁf%%ﬂ?&%a( 3*él)ge @%@Qlazec i @a)%-rrgesﬁectlvel y, were added to

t he pol ypr opyl ene resins forn1ng one of the spunbond | ayers. The

ot her spunbond | ayer was formed from these pol ypropyl ene resins

wi t hout pignents. The neltblown | ayer was fornmed fromthe

pol ypropyl ene resin H nont PF-015 wi thout  pignments. 10 The nel t bl own
| ayer had an average basis wei ght of about 15.3 g/nferr] (about 0.45 osy)
and each spunbond | ayer had an average basis wei ght of about 22.9
g/nmerr] (about 0.675 osy). A gquantity of this about 61 g/n2 (1.8
osy) SM5 was subjected to corona discharge (SVs-CD).



The corona di scharge was produced by using a Mbdel No. P/ N 25A - 120volt,
50/ 60 Hz 15 reversible polarity power unit (Sinco Corp., Hatfield, PA),
whi ch w0 2@083tted to the EFI S, and a Model No. PPEYUB29IG69PL5A

50/ 60 Hz power unit (Sinto Corp., Haffield, PA) which was connected
to the EFRS. The EFIS was a RC-3 Charge Master charge bar (Sinto.

Corp.) and the EFRS was a solid, about 7.62 cm (three inch) dianeter,

alum numroller. The corona di scharge environment was about 21[err]C
(70[err]F) and 40% rel ative humi dit ylabigt 20 described in the above
University of Tennessee PaPaniculappFiltcatioh @fficiérvay (39t s of EFI S/ EFRS

are used. The voltage applied to the first set of EFIS/ EFRS was 15 KV/ 0.0
V, respectively. . The volt.ag g to the second set of EFI S/ EFRS
was 25 KV/ 7.5 KV, r sgecti vel y%&%%@ékﬁﬂ) p bet gn_ the EFI'S and- t he
EPRS f« : s ~54- : — A5k ¥2particulate filtration
ef fi cikabfig¢ using the BTTG Test was determined for a portion of both

the 6lsgsgErr] (17&50sy) 888 nonwdB&n web 9B nat @7Hibj ected to corona

di scharge (SM5- CD) and the 61 g/n2 (1.8 osy) SMS .nonwoven web

| am na%,ﬁsv\,hi ch wasgqqt SUbEﬁqt ed tgqq g90f ona @dgsgharge (SM5). The
: . e . .

r esul are reported in Ta WO 96/ 20833

BT/ US95/ 16699 o | | 8

Tabl e | : _ _ Particulate Filtration Efficiency
(9 : - EXAMPLEINl Particle Sizes ([err]n) 5.
19.3 .3-.5 .5-1 3-5 Fabric - SM5- CD

laminate was prod d nbond average basis weights in thi _

vPLEMN -p--, - %)%ﬁﬁ _ ugﬁltlltf . % / err|. f.'.vésos
pol ypreRieNerets FemRdy EXAMRLE Y as e el hcéa\?f?ﬂrew&ﬁ;amm Y)
and spaneh@odionyef e SMS i nonwevgn tweb, nthenmeltitlpwn layer wasasihiectogte ¢arana ane
i n EXAliStHarge and thévepondedto the=pAirBohd layerinwThercoroma disepangenwas producedne
porti ofhdelr édsanfiiy By sEMRNcoRiNiorshandBlsinY @éBentRlip thecsarhel ddeipraentt and
Qf ON3g o ibment Q@E MQQ i Eﬁﬁgﬁi@led to the spunbond | ayers. The corona
%ischa?%pwgg pr g under-

duce eSsentially the sane conditions and
using essentially the same equi prent and 20 ~equi pnent. setup as dfﬁf{,)%l‘g bed
i n EXAKe particulate filtrationrefficignsy using Hhe-BTTGTest wan determined for,a poryan ofRoty TG
Test wthe Gliegimé{he odsy)oBMS nuawcven web laotinate formed from tiea met nlageroalich Svs
noNwovgas \$abjetRel td ororia digtishrhe (BMSIMCDE ahtthevs 1] gim@r (1\810sy) SMS nonwoven
25 web laminate which was not subjected to corona discharge (SMS). The resuits are reported
in Table Il : _

1-3
76.5 &kE 1, a‘? afftity of aggut_zo%:nfénjz 1.8%sy) polypropyléhe SMS nonwoveftlweb
a



was subj ected to corona di scharge (SM5-MCD) and the 61 g/nferr] (1.8 osy)
SM5 nonwovgig otog3s Web | am nate whi ch was not subjected to cpéﬂﬂggsﬂ@%%harge

(SM5). The results are reported in Table I1.

96/ 20833 .
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Table I1 Particulate Filtration
Efficiency (%9 Table i Particle Sizes
(pm 5 r@ I J(% 1-3 3-5
Fabric ~ SMB-MOD %a culate Fjfiration Effcﬁ“‘! ) 97.5 98. 3

SMVS 21.7 . . 65.6 83.9 94. 2 96.9 10 The dat a
fromboth EXAVPLE | and Il ill ustr ®edide®ees ganyparticulate filtration
effigiency, and 1&\@rt|calerly i sproved particulgise filtration
efficienggpgé particles in the size range of between. 0.19 pmto 0.5
pm as a of s ct e} t her enti nonwo web | am nate or
one 15 g@ﬂ#‘% | ayers Whl cwgrmth%‘bﬁonmvéﬁsweb Igﬁngnate to corona

di schar ge. Concerning EXAMPLE |, the percent inprovenent in

particul &MSfiltrati cl.2ffici®@y for83.Re 84.2 cor 088.9di schar ge-treat ed
SMELgSMS-CD) for particles in the range of frombetween 0.19 [err]m
to 0.3 [err]m as conpared to the non-corona discharge-treated SM5 (SMVB) ,

was about h§5a%a th BLESG3h | LSt b&h PaibSH Abrudr fkiBheP an
T B s i e s LS
EXAMPLE |0r19 Umcto N5 pam @siaesuit efeuhiection ither thel entiee pPonwoven; web mln%tiee?ﬂ@yle

forishe $fhe layers wifictbform the nopwoveroweb laminate do eordna clischgrge. t r eat ed
mel t bl own (SMS—IVCD) for particles in the 25 range of from between 0.19 pm

to 0.3 [ ¥ ﬁ th8 % fove et Qxﬂ@ugfeﬁfr‘aaﬁ?ﬁrfgﬁ
SVB) | t Feney f
TR ot s i kb
bet ween @@ 9 3 ur ja% comRared E%ﬂ'?ﬁ Ren-garopa dischatgertseated SMS ( SEWS ah@taﬁﬁa%t
29.20 3The percent improvement in particulate filtration efficiency for the SMS-CD for particles in the

range of from between 0.3 um to 0.5 ym, as compared to the SMS, was about 31.3.

For EXAMPLE |l, the percent improvement in particulate filtration efficiency for the SMS
fabric formed from the corona discharged treated meltblown (SMS-MCD) for particles in the

25 range of from between 0.19 ym to 0.3 um, as compared to the non-corona discharge-treated
SMS (SMS), was about 169.6. The percent improvement in particulate filtration efficiency for
the SMS-MCD for particies in the range of from between 0.3 pm to 0.5 um, as compared to
the SMS, was about 29.4.

30
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EXAVPLE W(0[96/20833 In EXAMPLE |11, three separate about &acgﬂsqsﬂssg]g (1.8
osy) pol ypropyl ene SM5 nonwoven web | am nat es were produced, wherein

each SM5 sanple was fornmed from nel tblélcé\é/n and 5 spunbond Iayers havi ng
t he sane average basis wei ght as the sanpl e of EXAMPLE 1I. The
particulate filtration efficiency using the NaCl Test for a portion of each
of the SMs sanpl es i n EXAVFERAMPLEWHs det ernmined. The surface charge
of one of SMS sanple (SIVB) \/\hi ch was not subj ected to corona

di schapy m Léﬁﬁ e Baﬁe rB fiedd SMs
whi ch el % ’EA
subj ec A
fi% st sP""b°" f% ‘1"?93 msama#-ayem as §M§ sample of E&W&Et Ihen
bonded to the spunbond | ayers : (SMs- MCD) . The surface vol tage for
each sTie pafticulate filtration eHidierssynpsing \tits NaChJest tor a portion ofSeach af the SMS
El ect r @fh@ éﬁn E’XJAMWJEEHI Wéﬁé&e%ﬁﬂé& ﬁ‘f’e“sur?é’c%‘%ha fgCof o264 SIS diple p3mBRKI ng
%23 iiw'"ca ggeﬂ?m E‘eg o i %‘;ﬁewé@%ad

ik ttl?ée éﬁ@oreaﬂ Suneasyred,afler beiaD ¢ 4 re
eqU| prr%-!hlem t@qurgm;rqlscharge Anrd dbearerrmm iSMI sam Hormedriy fistul ts
ar e r esubjectidgitie freitblown! layer26 corona discharge and then bonded to the spunbond layers '
E??' e {SMS-MCD). The surfa;g @!t?éé JoCb&ah 186 of theSofRed SRS/ ghinble ?ﬂé measured,

i ci
&éiny @ Ele i Yolteter ATrek Mdel gﬁ Trek, M9 Medlag,l NY). Byt 8% oo

6
?%S average 9 %?)s en readmggapnzeagg side o e SIMISEE 111 iliustrates that
I nproved particulate filtration is achi eved by subjecting the SMS
f abr i cThe comnandischasge 4orthe\SMS0D and: the: SMS:MOPD samplesnwasg) produgedtunder al | y
hi gher esdentigiy #é same conditiénssand aemgséssbhmmhe tsafie squipmeatsand equipatent O
cor O”asé{hﬁﬁg%g&ﬂe@eﬁ@?@MPLé I TheGbsulishite re OPorted i TabRNgnce betwveen the

face charge of the SMs fabric before and after corona discharge 35
tteatnment is mnimal. at best. | e the invention has been
described in detail with respect tOTﬁB)Q‘"fIC enbodi nents  ~ thereof, it
w || be appreciated that those skilled in the art, upon attaining an

under st andi @prova Discharget heSrHerAégQ(a_ltg HﬁyEffiemdt_:tM)concel ve of alterations
to, vaghgdd ons of and equivalents to these 40 enbodi ments. Accordingly,
apr:. of the pggsent inv shoul d ssessed as that of t he
appende@‘%cl ai s anh@any equi 3?1 /gﬁ?s theretgﬁél
SMS-MCD YES +85/-14 - 714
SMS-CD YES . +38/+80 88.2

30
EXAMPLE il illustrates that improved particulate filtration is achieved by subjecting the SMS
fabric to corona discharge without the necessity of forming a substantially higher charge on
the surface(s) thereof than was present prior to corona discharge treatment. In fact, the
difference between the surface charge of the SMS fabric before and after corona discharge
35 treatment is minimal at best.

While the invention has been described in detail with respect to specific embodiments
thereof, it will be appreciated that those skilled in the art, upon attaining an understanding of
the foregoing, may readily conceive of alterations to, variations of and equivalents to these

40 embodiments. Accordingly, the scope of the present invention should be assessed as that of
the appended claims and any equivalents thereto.
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mul tilayer nonwoven web | ami nate codnpfi sind' east one | ayer
formed from spunbond fibers and anot her Iayer formed. from 5

mel t bl own fibers, wherein the fibers of Y&t | east one of the | ayers are
subjected to corona di scharge; and wherei n the
mul tilayer nonwoven web |ami nate has gLamgi culate filtration efficiency
percent inprovenent, for particles having a size range fromO0.3 [err]mto
0.5 [erer of at | east about 29% over a simlar forned

nul tilaybr ndAWNIRYRrROAWPXSR Wab damipatecomprising: not been subj ect ed

tf) cor gna di sCleasone layer forméd frofe spubdnidafiBérs Nand\Gifdthaiciayér fdriide froin
claim 1 conpr

fibérs and a'f’eﬁtgﬁ‘gf’ fibges: | whRrpin; the n@??r%grﬁtvﬁasltag"er of ft'(')?r‘rgqed A SBUE{‘%”‘%

wher ei n t he ¢orgma dischharge; andom nel t bl own fi bers separ ates the tvvo 15

llayers forngg, o% Wh‘\?ﬁﬁﬂ 2fn§\:/ﬁ%§en wep laminat aT{"bgmébfaité %KFJ&OH%@!&?

web | am nate erern the spun
mel t bl own f i RRFFENtIMProvemany FBﬁf"ﬁlﬁFW&Sﬁ Size. ra"g%mm 048 umiRc0.fHm, Pladter

nonwoven webieastnabitiit 2994 ovérca Gimilan forierr RllitiEyef hahWwover webildminate which has
aver age bas'r?ot\t\b%eﬂ t . of tﬁg NONWON el web |amnate is about 61 g/ nferr]

(aB8ut 1.8 Subjectid 1R cOraNZ AISGAIS, v oy q) . 5. The multil ayer

nonwoven web | am nate of one of the precedi ng cl ains wherein the 25
average i)aSI'th\ﬁiuﬁiHyeﬁﬁoﬁMdrﬂNai lahfidte of tiaiM icbmpfBihgP! own fi bers wei ghs

b 15 b
6 The mul 74 gt n s Shimied, PR, smrbiang degscand of s B0 ididibmed frem
wherein t he meltblown fibers mbietdih dne Idyeb dorsnett fromuineltoiber fibers separatesi theftwoge.

30 y@i’s‘?ﬁ?ﬁ%d’#éém sﬁ[tﬂ%&c@ﬁ%t he nmultilayer nonwoven web | am nate

of 1(?ne of cI ‘The coverall of claim?7, "being a
protective garnent.

3. The muitilayer nonwoven web laminate of claim 1 or 2 wherein the spunbond fibers
and meltblown fibers are formed from polypropyiene.

20 4. The muitilayer nonwoven web laminate of one of the preceding claims wherein the
average basis weight of the nonwoven web laminate is about 61 glm2 (about 1.8
ounces per square yard).

5. The muitilayer nonwoven web laminate of one of the preceding claims wherein the
25 average basis weight of the layer formed from the meltblown fibers weighs about 15
g/m2 (about 0.45 ounces per square yard).

6. The multilayer nonwoven web laminate of one of the preceding claims wherein the

meltblown fibers are subjected to corona discharge.
30 : _
7. A coverall formed from the muitilayer nonwoven web laminate of one of claims 1 to 6.

8. The coverall of claim 7, being a protective garment.



