190 JAN 2005 WD 02/ 04590 PCT/ US01/ 21548 CLEAN ROOM W PES FOR NEUTﬁ/H.IJ%IN\I@jGﬁ
CAUSTI C CHEM CALS This invention relates generally to clean room w pes, and
to methods for preparing and using such w pes, so as t % ce or

el i mi nHtEI¥HP%o0ssi bl e spont aneous conbustion of 5 wi pé’gTQ'FSt i{?l *&dnt acti ng
chem cal s often found in clean roons. Specifically, our invention relates
to wipes used in a "clean roonf, sem conductor fabrication plants,

T B AR OB s BRI AZ R ART = Lo ol ean

in agrowing variety of industrial processes, especially 10 processes such

as sem condughi®nvERhi ERtds @BnREIBFRTIER rodh S¥ifest AT & BEMoNEfoY p&!p'éhﬂgent
requirenents for nmaintaining cleanliness., Contam nation, even by brts of

lint oradsing seehwines.§gas t%@é@cecqrﬁ@m%te heapossiblespenfancoug sombagionpihe
def egt Ime@ﬂ%rbﬁn@ctﬁ@cﬁémﬁaw&@n%uﬁd%%fé@ %bmfageﬁdcﬁio%ﬁy,%g ufRBLgN nants,

even the snal |l est particles and contam nants frequently many tinmes
| ar ger relates to meapeedgnf elsan FpouK, semPRdustanifaliricatien Blapissmsiwdplitioges i n

I t
m croe if oftfeY b ncﬁﬁ)énﬁ WhPirdihdckCloSTeat alOANE s(C&EEérﬁﬁl%%%P?t Sr Sf\ g n

duringt sem cond tor fabrication can cause seriou
reli abiﬂpmﬂ;nq!ﬂﬂé@al ens in the final manufactured devices. Therefore, there is

a need to NgotAbomé f tﬁr"? t B
possi bl e. Th| SIS us?glq%zégg%ﬁ?%sh @E&tﬁﬁ?ng t e&g surtaces,
and ¥ puerssses sich29 sgp@@n ctqe‘@bmapempmmses, E‘é@ﬁ? fbeweir@p@m stringetthi s pur pose.

However, ké}ﬂm@gﬁdl tion to being able to w pe cleanly,
shoul d e%t comsrl bute to %% robl em of dust. C ean room products, for

exanpl e wi pébntagnmg,ev@@m&lmpﬁbn@rmgmm@tbmmamqum and
react agbgieed M gdpsc@&e%ari@g gqsemufoff?%sﬂ ?&&I&SHCW paLLgp. d ean

roomw pes used I n sensitive areas, such as sem con abrication

cl ean thesmallssidagiclosnd eonthminantpaaieiferanentlyganyatimes w&ﬂsthamfgahnt@@lmr efully
sel qat %E%mﬁh@él%%ﬁ&b&tdnﬁ%&i&%%@é&é&oﬁk&d@v{ﬂésﬁ? aslégygéra cles ik d' s of

i onic contam nants ad sorptlveness resi stance to at ation by
wear opﬂ@xm@n@mapm drrng thetsemiconductanfbrieation oAn SaUSSSRAGHS or

degradﬁmcﬁ&%ve Clisth agsam.%rﬁnmﬁmm%a%oﬁa@t cl ean room

requi renents by t he provision of speci 30 fabricated
products. TRBeeiom, @mwwfémwntapﬁu isarfiess gs frgm from,yush sontamiationmsoduct s

are d > &isis Rsfialty W6dofng) ﬁgaawfpiﬁgtﬁésewsmmhﬁﬁ p&BIENt ai ni ng.
structlUral Integrity vvhen used. éxanple is-a dee descri bed in EP0336

661 stneswha%\ym&s haye VC]@R%H?F@!}S Bwpgﬁre Hemppvarche irerdiselfiipes and

Uhel 1 o BUbIY 3 ERSID! ol biREbME to MoproBiRkitiau 271, 995 to
Paley et al. and"U. S. Patent 5 227 844 to Bhattacharjee et al., the 35

di scl osur esClspnFme prodpets, THE Srayae FaRESHEIPBISH EONS: 43015, SiSEONIE) JAN 2005 WO
02/ 04- W ﬁ@é/aﬁé PéhStants, must be designed and manufactured to avoid

contamination. Clean room wipes used n sensitive areas, such as semiconductor

25 fabrication clean rooms and pharmaceutical manufacturing facilities, must be carefully
selected for charactenistics such as particle emission levels, levels of 1onic contaminants,
adsorpliveness, resistance to attack or degradation by wear or exposure to cleaning
matenials, and lack of attack by or degmdation by biocides, among other factors.

Stringent clean room requirements have been met by the provision of specially

30 fabricated products. These products include “applicators” and “wipes”. These products are
designed to emit very few loose particles or ions, while malnta:tmng structural mtegnty
when used. One example is a wipe described in EP0336 661 A2'to Paley etal. Other
examples of such applicators or wipes and their method of manufacturing are described in
U.S. Patent 5,271,995 to Paley et al. and U.S. Patent 5,227,844 to Bhattachanjee et al., the

35 disclosures of which are incorporated herein by reference.
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The contamination which is to be controlled is often called 10 JAN Lt

. "mcrocontam nation." because it consists of small physical contam nants,

such as rticulate matter of a size between that of ia. and viruses,
and ch@vr#) S ¥nt ani nants in very | ow quantiti es, typib[géazflt’fﬁé/o@)ﬁ‘o4 essed in
parts per mllion or parts per billion. Cean roomlevels define 5
acceptabl e | evel s of contam nants by size. Cean roomlevels are indicated
in Tabl e 1 _Thdéditdmihalifviichidonizarontrblidhustofieh esllqie imictdobatafodettion™ ai r

greater, than .or equal.to.vari.ous sjzes in el ected, cl asses ,of .cl ean roons
10 0 astecsredt camsili ol gy conlaiinaio ot & RGPl 8RB ATAR 357, 531N
C ass 1KkwOaADBRl S WACtchia afd 1WA M3 3D erhANforEhrafantt OO OSMNNARARMEs, 15 Duri ng
nor nmal n&n;ﬁaoturigg_and mai ﬁrﬁllttlﬂlﬁnanceﬂ%)ﬁper%t j.ons W thin heﬁ%gan r oomns
used fdPPeAtRgRIEsSET i RS PEr TRAIOR QEPHFS RYS PR (ricaR tRque Jgve Pact uring,
and fretabefthisié idvels JTRBhtaIIMNE byt 8. CCleaerodhNevels teAhdieped phesbistr uct ur al
surfaces nust be w ped clean with eitger dry or saturated w pes to renove
particles, ions, or chemcal cont ark &n Like parti cul ates, chemi cal

spi | |'s Mikiftivth NufdRr bOPFRCIRS bid! fobl GHlair eAbAAS oPédhal BO/aflbEPsided By OF
concern. These chenmicals will release chem cal vapors, droplets

(part i eelssted clagses of glea ERAIBS corr osi ve damage to equi pnent, personnel and

i ntegrated circuid ] piGEHCt 0.2 BiEAY 108 nfialdni Cad 5omch SETHGMRAMCE OF

devi ces nunerous corrosive and/or reactive chem cals nust be used. Very
of t elf tFassd are Hemical spi-Pl's durindy chemicalltransfersNfo the baths or

aut omategeg@ui presy. Such sgjlls can fj so take pgdace durigg the transfer of
25 waf er boats between different tanks. Many tines there are al so chem cal

~yspi |l |s @esd0Phe Nfde of t We0cont ai net® that mX0 be renoVéd. These

chem cghssqafobe N&rY hazanggus to pgasonnel, ggi prent and the
sem conduct or devices if not properly controlled During the netal plating

operations there can be spills of corrosive and strong oxidi zing

sol ugsi ons. Rt thiFactifnd AAPhaRHRaR@ dPifatiRes $ARRFhe 8R4n féiAl SO be a
30 significant t6re hazard. Normally these chem cal spills are conposed of
ni ner aPsetlogmtegrptsdgirrut Bgnyiasugng, utica] maghfrciuingpndaaeiphpiping ng

al kanolasai&ss, (O e @y RltuATond SvheslisBhdtaRll s@RdRe musEbwiped MRbawithl at i ng
operations may have caustic or organic solvent. bagsed chem stries with -

var i ou§theEday OF sptirated Wipes e rEREVORATHPSS A0 QF ehermigql seutaminationr e dry or |
saturat ed Wik pehi@flaed, cBemicaPRiRPwithial dQaboa ¥kl Mete pRiiAs plAataRe used to

cl °%3 l:ilgo Etr;:l?zlsjgr goflll%g]mf: all'hegepci:hlelmsxcals will release chemical vapors, droplets (particles),
and can cause corrosive damage to equipment, personnel and integrated circuit products.

During the fabrication of semiconductor devices numerous corrosive and/or reactive
chemicals must be used. Very often there are chemicatl spills during chemical transfers to
the baths or automated equipment. Such spills can also take place during the transfer of

25 wafer boats between different tanks. Many times there are also chemical spills down the
side of the containers that must be removed. These chemicals can be very hazardous to
personnel, equipment and the semiconductor devices if not properly controlied.

During the metal plating operations there can be spills of corrosive and strong
oxidizing solutions. These solutions are hazardous io the personnel and can also be a

30 significant fire hazard.

Normally these chemical spills are composed of mmeral acids, aromatic solvents, .
ketones, alcohols, amines (NMP) and alkanolamines (monoethﬁhél aﬁme, diglyéo} amiﬁe, '
etc.). Metal plating operations may have caustic or organic solvent based chemisiries with
vanous metal ions mn different oxidized states. Wipes that are dry or saturated with water or

35 isopropyl alcohol have heretofore been used to clean up these chemical spills.
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10 JAN 2005 w0 412/ 04590 PCT/ USO1/ 21548 Recently a new cl ass of tHerdAMhIlg
has beconme very inportant in the manufacturing of the IC devices. This

cl ass of chem cals contains hydroxyl am ne and hydroxyl ar,p' ne., compounds
m xed WO B3 ety of airline and al kanol-ani nes. The pHSTOPVAEIR sol utions
are usually between 9 to 11.5. These chem stries have proved to be very

ef fective because of 5 the uni que reductive power of the bydroxyl am ne
conpounds. Bxarpiles nek chyebf chehielshasibesorae eery impoitint pathembangstdmgPat ent s
5,279, 77 81,807, .and 5,482 ,566. Prudent practic en,_W.pi ng up
hydr oxy‘?éh? ﬁ‘eg%‘ﬂ‘i?ﬁi éh?srfg‘fsﬁagélﬁ?@ﬁ%ﬁFmﬁgy%o’bﬂwe\ﬁﬁﬁz’ﬁﬁé%%&di sposal .
Howev erconflofnds @R e vaedy of atiie adlallabviaiinde The pHeéf tiesosolitorgues Ch
these wi pes. One potential proplemis,that when these f(f‘hem' tries are 10

spi | | edisHaldy brtween Htopkl i Hasse gherpises hayoprorediorhs ery eHiqeliye becabes ol ar i ous

| ONSs5 angle MAYEIER iR piivlel oFhERyaRXGIUhBRAERhIubEs. OB MslePsEsudkier e is al so
the potential for_ an exotherm¢ bet ween the wipe materials and -

o
the cohamistagstare mcheétemﬁPﬁyss%{s‘gﬁ%%ﬁé%&“,éo}%&%%%ié%ééﬁ-m ly from
al kal i ne Ch%&én&h%%ﬁ%%eﬁ%ﬁiﬁ%r@wdﬁﬂy%iﬁégﬂiﬁl& Rk dfenchiizase reactions

can generate ther Qnersﬁﬂy and ‘'under certain conditions can generate 15
enough Yipain vatcnbeforg disnesyl Flovaver, Slegn geqm pergonychequat abygyp dedeliedst eam

Many ti-;g@ﬁgﬁi&%@hﬁﬁg SPRE bteRBYSHroNemAd BN FHEN thes/GRANAHA e W pes and

t he ous conbustion has taken place, Metal plating solutions wll

al sd gpigleé imadrnesd te beWined yiethe Ay deoxylaping Wilbreagtawith yagious psqud @xpgen
neut raggji ggltx hﬁ?&gﬂyﬁtﬁc&af;ﬁ@eﬁah@&mkmwép&eﬂmﬂw AexpiiRhRs. 20 It

is an 0 e present 1nvention to solve or alleviate the foregoing

-y pr obl e#eactipg betwgem theywipp mapegialyangiihe eentgminaple and (eeplting speubansoBtuce cl ean

room pega¥Gion, @&é{ fratl aficalink @BEmIsBRN WP SShyldbdlylm@iRe BRsd BdnAigs. Cheni cal

spills, particularly those spills containing "hydroxylam ne conpounds. In
parti cdhase repgtions cammgemsraietheppalicnergy 304 Hade setain sprdifions apggperatcoom wi pes

Whi G cAshg 123t 1088bivahé #pedth BRSIdeP sl Sonuladinike Mddcakkanol ani ne, wit hout

25 degradation of the clean room cluallty of the products. It is a further
obj ect of t Manytaeespleanirpra persennglhags Bfadequairly apenehed the syipey wddbe s

satura 'ewsmﬁgﬂﬁgsm]ln%g_ral i ze these am nes, al kanol am nes and
hydr oxyl am ne and which are relatively si. I,ecg% use- This invention is
not i nt endedetel platingselutioas Wil alsp ba %@E’l%’a\’ﬁ erspt@xigafonsitales 9als, since
there p8EMiolR RuffiiRa 36 redbed e pdeasic ¥pbtaiage forbiiibd prabdénd.f the wipes of
this invention were to 30 be used for th?t p%gqse. TES fore]c);rtt)){a and ot her

obj @0t s andltdsomabisetef the presrot IyFaHeT tasolvg qratigaaisdhe fosegoing par ent

from t RgcdldeBVitis afl 6fett dtth®@DiverdfonltoPrddiie 220B rdlh PridadE JhrftbulantiS01/ 21548

The w pes of our invention have an ahsorpent .substrate ntaining at | east
one (F:)lean room wipes that can new echemxcel\jl Spllﬂ, partlcxﬁariy those spC contamin

hydroxylamine compounds. Iuo particular, it is an object of the invention to provide clean
room wipes which ¢an also neutralize amines, hydroxylamine, and alkanolamine, without
25 degradation of the clean room quality of the products. Itisa further object of the present
invention to provide such clean room products saturated with acids that can neutralize these
amines, alkanolamines and hydroxylamine and which are relatively simple to use. This
vention is not intended to neutralize caustic based cyanide plating solutions, since there
may be a release of the deadly hydrogen cyanide gas if the wipes of this invention were to
30 be used for that pmpose. The foregoing and other objects and advantages of the mvention
will be set forth in or apparent from the following description.

CE A
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erganic acid. The acid is capable of reacting with and neutralizi hg) chlbtilE
in.spilled chemcals. The absorbent substrate can be of any type known in
the art to be useful for <clean roons, that is, a SUbStpr?*}l%ongias has

st ri ng®® oAt s on dust and |int generation, and that 511t ¢ to hold at
| east about 50 percent of its weight in |liquids. The absorbent substrate
may be a knitted, woven, and nonwoven fabrics. The acid is an organic acid.
d ean room ey NEs iRYdnEion Gave aPibsbbetspbaet: dontaigippaekebstaned i ons such

as would be found in a mneral acid. It . is,preferred that. th cid or
aci ds herganigpcifofhe asifdhcapablerd rractipgyith apd g‘g}’%ﬂ%@ Cgyshgen S%‘ﬁ‘é‘it er than

1.2, ar@mﬂniééﬂs@"fhé&s&%@ﬁ%%&@é cdrfscoftahftypé kises datheatt 18 be usefal fogr ade. | t
is preferred that the acid or acids be a [jquid at égon1tenPerat re.
Exanpl cueatroamaohuias wbueltiahbas RPers s s et aad bt gengahan, 358 B ¢
aci ds 1 Qb'ﬁeg& h&1a3¢ !fgst db%ebgj Yerk it oRfid Feightial MY Theabéctbenbxaispbgs of a
di basi ¢ acrd 1nclude ascorbic acid, gluconic acid, malic acid, nalonic

aci d, omay beeg kuitted, wevgocindinongoven fhAes- 15 aci d. Exanples of a tribasic aci d
| ncl ude Ci't e a%fdﬂaﬁ%?%%?# %éri\(g gf;:?ﬂag(oﬁ?nﬂoﬁfn%ﬁfs%@teﬁ%ﬂﬁm HeaMBoddaa® | to 7

carbon atons ‘and nore ( IC group_per nolecule. A,
cryst aldoneatiiatd ipnhsuch apwoirkd hedfound iy aammprag paide fuis precterrad thatthe add o8 mat i on

f acid . t al i t ld 4 &l
hin i (25 EERS B oot DlGH ok e, SO CrflprdlShed MG U Bdd vgkon L
sur f HE tyaedsyread less dhiano] kPasca)lay 267 Cenhgrg?lqnlw praferpal thatghe asid or asids Bepy t he

co-sol vent, has fr 6 carbon atons, nore preferably from3 to 25 4
car bon\iﬂ"bdn%}.waﬂetg pe 1s beneficially stored in a substantially air tight
pouch, so t Hataniphes ofiageoncbasis agidtinglude formicaeids pgatis acidgpropiomg 263,  handl i ng

<+ and staorage.. The . qE?g:e By qb e oph dibabie ayialisdlude sel ect ed
fromt H'égg oﬁ%‘gg’gg@? [ nﬁ%@ggﬁﬁﬁéﬁeﬁé?ﬁgol §pr§£yl ege, _ggnybut ene,

pol y( 4-asetrhiglapieh ghwenit peidcwpbic geid,malonic seidpgralisacisy JucstRg d A88me ey s

VA%@?&@&&& ﬁ:ahﬁﬁrbﬁhz OB Sn@baift Blde Mo PRcteRbdNdidaCT VI at e,

of hy! n
and 1gjé)p dg%raglp?f?‘ ene and acrylic or_nethacrylic acid, The package

has a Jake Gemekto bearbeatomszngd gnore then oge carhexylig\ezoHn s mledls.nel udes a

met hod of cl gani ng: o EGRTIGRN P proR 1J R i forhan phasai n ¢ he
cont am nant fgﬁéﬁgﬁ#ﬁg‘g,ﬂmﬁ%ﬁo am nesfp and hydr Qx%; am n&f% Thc? net hod

i ncl udesystdnwhichimay beresaypid ofatest HEheA avtallizaind iplabligrgacudes e YT Hg up the_
SPiL L. ol ol iRt a LOSOVELS RRSREPle = AR arl VIEAHRLA il driistfiguier
guenchi'ng e Wwpe In water. The -invention al so include rrﬁte{}ﬁg of

cl ecdfl ribereofp Rrefiserbiytheisersplvanthasifiong B i carbe NS RICREPLY 18
cont acty %thagn@gl | led chemcal with the wipe and blotting up 35 10 JAN
2005 W ( /'0-599 PCT/ US01/ 21548 ) .. ;

The wipe is beneficially stored in a substantially air tight pouch, so that the wipe
does not dry out or attract dust during handling and storage. The package or pouch may be
made of a polyolefin selected from the group consisting of polyethylene, polypropylene,

25 polybutene, poly(4-methylpentene-1), copolymers of propylene and ethylene, copolymers of
etliylene and vinyl acetate, copolymers of ethylene and ethyl acrylate, and copolymers of
ethylénc and acrylic or methacrylic acid. The package has a thickness of from 0.5 to 10

The invention also includes a method of cleaning up caustic chemicals, particularly

30 wherein the contaminants are amines, alkanolamines, and hydroxylamines. The method
includes contacting the spilled chemical with the wipe and blqﬁipg up the spill. jhe W1pe is
then disposed of, without necessarily rinsing or quenching the wipe in water.

The invention also includes a method of cleaning up caustic chemicals in clean
rooms. The method includes contacting the spilled chemical with the wipe and blottmg up

35



the spill- The wipe is then disposed of, w thout necessarily ri nziﬂwgm
quenching the wipe in water, but preferably in a seal ed container.

1 shows an exenplary liquid and air tight pouch or bag, ' a closabl e
li qui dVhER/845P0 resi stant seal, 21, at one end, contai nipgé‘]%sow‘i‘b%ﬂ? 31 of the
invention. 5 Clean roons are finding wider use in the manufacture,

i nspection and mai ntenance of precision products where it is essential

that vasHeQpl. OfiR ik tndebdispaed oftveithduhnenessas winstigmequenditg de vope in

undesired small part,cl es ossi bl e. dean roons can function
effectiWé?%r@%PV?%@M‘%@%%e‘%P%W% s taken to maintain the close control
necessary t OFJGURE!1Ufi6ws @il estplaiyl liuidind dietight powadl drédg ehly witrmelasabli t hi n

t he cl ean room_ Such 10 oztr]lt am nati,on nost of t.en3z|soggrﬁ3r}e‘r,gntt§) by the worker

in the Bqwdand aisaesisiant 55aLi 4le AEONCHNG, (HAIIAR 8 WRG P8 Ri gor ous
st angar ds hayg.hesiinest falingader 188G t@Nbirbentre ibgectitevaldapaiferfoce t he

operation of clean roons in_ such a nner as to.exc¢lude, unwant ed

cont ani eEpreeisipp prAduRls VSH i & W“@B%PWP?“@‘P@S%SP%Q "5‘}1@‘_&&& ce of
par ti cul,ake eont ANRdAifAfesiid SnER PLARIES ab possitbe Cletx tdones chf fandtionl es of
manuf acture, 1 ncludi ng cleanroom protec Iﬂgﬁarm&*nts uch as snocks, h

L v
boot s, efieskively@gnbyehenayent gifori lﬁltféseﬂéﬂaﬂ%é‘%/}g o FoRUPINFEFTAINIO)

connect., am W tiuARfhAbk O eatfdIRA eavirondiert REGOME clah esbrenBacionnent of a
cl eanroom For exanple, in the fabricatjon g%'cfem condu‘ghor. waf ers, w pers

are U@ ecbntaningtierampsipliep isganerated iy the wogker dr Bgcleag fogm god RE M8 cedur es

car 1 i ey, Qb tiEcEQ bR, R§sbr tARARRMHNavEbeeh eslBlbeamd dontigticliobeon, 20
W pers are-use or W pi.ng surfaces qQf various equi pnent and itens in the

- ¢l eanr odavelaped, fapthe operation ol FlgANHOMGIR S Weg&atﬁc?g@mﬁi‘mmﬁi or

" sur f aceg, ofminhfs FofAlRE eotdifed @hlirétingltean room environnents, not only is it
I nportant to maintain a "clean"” environnment. (Lo article ion ..

cont ani nat i ofine petentjal spnTog pEprrticuiate cgniagynalinn m, ﬁ%@ﬁ%‘?%?fﬁ@ﬁ?%’f%@v t oxi cs,

| ow ?@f:&ﬁagg 6 Phanmi el fnch@itieSolekéon protéutive gamentsybhers saibcks)dootifier

strong oxidizing and reducing agents in --lean [aoms hag resylted in a

aut o- i@ﬂ%mm%h@%ﬁ@gWﬁsé‘éﬂ?ﬁﬂw&Wﬂcﬁnﬁc SR W'Bbm are used to

cl ean Y QX B8 tEPéddtBlled BRviF@Ednt b WoleambamFbt exevdeghyheegr ade
the clean room usefuln and maybe. a Sw?}%}‘—ﬁ&é}‘ﬁl Li sk to.both,persaonnel and

to facifabrication ofisemicopduetan,Waters; WPSEADH sping wR.spills Wk Fap ocae” o iy
a wpe, d‘Hﬂ%E“." g Qn%d SR e ithadhtrgidbiaibngentedatcddansmonhalin Aistioresul t ed
ances o

in inst aut oi gni ti on of dr oxyl am ne- cont ai ni ste. The acid
sal t 20 gwinsyschre RgadiRT WiPing %“6‘0%%1“‘ ﬁgf‘agﬁﬁfén%ﬁ!&é‘?“’s oa%t aneous
or aut ogal g4 K wipikk WBivh e WaRCA Oother HiksivLfnfaces df thddeatrgomdisylfani ne or
hydr oxyl am ne conpounds (pH 9 to 11 i-n.ts ills fan hgah(iouv%%#ed to their
acid salts tReolsasapemERvESHmeLS, Aol By dtit sppap fmautait S YR\ ) 041500
PCT/ USQfvirbadientlow particles, ion contamination, etc.) but also a “safe” clean room
environment (low toxics, low carcinogens, low fmitants, etc.). ’_Ifhe use of hydroxylanmnes
25 and other strong oxidizing and reducing agents in clean rooms has resulted in 2 anto-
ignition hazard when wipes typically used in a clean room are used to clean up
hydroxylamine spills. The resulting smoke will severely degrade the clean room usefulness,
and may be a substantial risk to both personnel and to facilities.
While hydroxylamine compounds can, when exposed to aix an in a wipe, undergo
30 one or more heat generating reactions that has resulted in mstances of autoignition of
hydroxylamine-containing waste. The acid salts of hydroxylaming compounds do not
undergo this type of spontaneous or antocatalyic oxidation reactions. Therefore if the
hydroxylamine or hydroxylamine compounds (pH 9 te 11) in spills can be converted to their
acid salis the residues can be disposed of safely.
35



N
The invention is a wpe, that is, an absorbent substrate, that coni i nRarl
. organic acid and, beneficially, a co-solvent. The absorbent substrate can
be of an e known in the art to be useful for clean S
substré‘t‘g"zf‘ﬁgt" has stringent limts on dust and lint gerﬁeﬁgﬁgh 4QThe use of
textile articles, and especially wipers, in the controlled environnent of a
cl ean room i nevi tabI y Wil result in the introduction of sonme particles
into the cl eambﬁ]e@;m(ﬁlnthﬂpﬂwas ail labsoplsers eulistriatey 4t conaiacarsorganiassid e t hat
t hese part ent in reduced quantities and are relatively
beni gn. mﬁhéﬁ’r@%&a Y Pl E‘T”és generated within a clean room environnent as a

result of thﬂlmo&tnﬁmswt@emmd éfdngth&&&obunhﬁlﬂye arotcdsoneschul fiel ddagr i ous
ef fect upon the process

ng carr out |n%]llaq ontr Ilecigllenvir nment . .
For © ox aHepms, s a wonsa e hes awagont BipiS oh gk Tok At e St RE
sem 6ongiE Qfrclal ﬁ{cﬁesﬁéaawmﬁ,d it metabﬁkollearmeﬁaﬁmem;faaﬁeaa wpant of the

manuf act uri ng process, i s know that varl tg ed parti.cl es,
parti cuingyitap yt%b’és‘dbﬁ‘tthﬁ Hitroguehian gt SOEIQrPaB f%&%ﬂ"é@@ﬁ&t. ons in
the conjy { B9entfRthcR8 28lurOthabiheld ar 183 &e (Gh r6duced i AhtititOa @ T

i nstances these contam nating 15 particles produce short circuits, or they
can actmmlmmmmdﬁmfgreemvlﬁg gepsratedwithinsa clean wom SHyHoBRCRYAS 2

sem condygf Dwige WiBHRaER! tikeRAb Hab § AcleRitionl BFO upbH theQraral
matter are essh%éqglt?y tﬂo be har nf ul Eﬁgl nce the organic natterq)irrn such

par t l(blmgemﬁmﬁm fhevgontrolied anviremeRtydiPT GEFRPIG, nHee MRAEHACHEer at ur es
exper | eRpeg, at. H B R¢ %m&@ﬂd%togbvafé}gaﬁal%oﬁbdﬁﬁmglﬁ% lafiled’ OCESS.
|

20 However cles containing inorganic rratter ch_as netal s and net al
~salts, aasmttbfthqmnnfe«et%nmp%waﬁ@m@ﬂrw Pfimrtlwﬁot

“ecessjfam &@&bﬁe%ﬂmﬂtﬁ ¢ AHREh1 Veiah lprdd0iBe dleteribBMidratidristin i@ oBi@atiend cause
| OUs e

del et e fects referred nmaterial for the absorbent substrate in
connectdng npwatlw ef@aﬁmwnducé?féﬁr&mt%n@ sgEe 1B5IAnGes {hese FYNFREPTRE nat eri al s,

and par g,ttaﬁce QhY P Br:fits B 186y SdrSacths $pukidns dSpdies @lusing @8le®Fions A
nt substra

absorb te which has been successfully used in clean room
appl i c@!%h@naﬁ@em%dmlt@ﬁcﬂﬂn rendered saturated with organic acids

i ncl ude kni tg 8 BShtERMDHRP %ﬁt&faﬁleﬁm&mto%%ﬁﬁﬂbw one
knlttedfrom ontln ousfllarrent Thlst (o}

avai | atsinse thehrganie matteniangah Rartiple °F> M@l%{ GL% M RACLE
W PE by hRGahfes W P&t BP B the shﬁﬂ%dl%ﬁﬂtdﬁﬁer aﬁmﬂﬁﬁhalhﬁlﬁf ARER)prodieen

pol yester  or nylon fabrics also can be us d An J orbent ubs rate
mat 30 Howeyes pavticlrs sonigEpng MSEEAPIfRattersuch ag fnc pg

ar r angqghvi 3RRad inor2fc fHaflePRHIRH Wil G0t hessayilyeoburied 5ﬂaﬁa1 wam mtw o n. Thi s
type of wipe is comercially ava| | abl ¢. under the trademark POLYSAT by the

Tex- wi pemainyvifthy waterand sapiedielelenays SHRMS-supst rate material is 55%
cel lul ose a'}ﬂpﬁfbﬁ’eﬁ%ﬁ‘k@ﬁﬁ%r@éaﬁidiﬁént@ﬁbsh@fﬁ’/hlmhﬁ@ﬁibﬁmﬂmmwt her by

) %dr o¢ r(])tpgrggl)fsragg Q)trnthéb\tlctgopl)jlrflgrlw x% d'l:i{:é and'S atrt?c%larl)\r/\i?ol%/egé 3 e%ars%uﬁ)%/ 21548
25 metals content. An absorbent substrate which has been successfully used m clean room
applicaiiotas and may be wetted or rendered saturated with organic acids mclude knitted,
woven and nonwoven polyester or nylon, preferably one knitted from continuous filament
yamn. This type of wipe is commercially available under the trademarks ALPHAWIPE,
ALPHASORB, ALPHAL 0, and MIRACLEWIPE by the Texwipe Company, Upper Saddle
30 River, New Jersey. Woven polyester or nylon fabrics also can be used.
Another absorbent substrate material is spun bond polypropyiene The fibers of
these fabrics are arranged randomly and are boumd together by héat or chexmca] action.
This type of wipe is commercially available under the trademark POLYSAT by the Texwipe
Cdmpany. Yet another absorbent substrate material is 55% cellulose and 45% polyester

35 fiber or 100% polyester bound together by bydroentanglement. A typical product is the
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35 20 11 R--CR-C- OH here Xis an -OH, -NHR, -H, -Halogen, -CO2H dhdAN 20
. -CH2-CO2H, or -CHOH CO2H, and 25 R is selected fromthe group consisting of
H, aliphatic hydrocarbons, and aromatic hydrocarbo Exar‘g&lﬁlﬁS ?;Zlqsm)nobam C
acid i WPAHE?brnic acid, acetic acid, propionic acid yric acid

| sobutyric acid, and butyr| c acid. Exarrpl es of a dibasic acid include
ascorbi c acid, gluconic acid, malic acid, malonic acid, oxalic acid,

succi ni TEOHNICLOTI hﬁihﬂeiﬁomﬂ&mwﬂpe Esuappiye $ obyurethane hawivopess agd i ncl ude

citric acid a r ds have an
Coni ot SR CBHE RS fyon pesicyoas (o NTIE Ga b 2rlide it ndihOfnd

pr ef er abiforl) eR2d16d mhtaﬁbcaptamhebmmt QibsmmrmmlaSpwcsmpmalbr e shown in
Table 2. Organic acids that fgi{g‘h %)%gte | ess corrosive, and in
many caSEEhe0GSRengsH AR bE used 195 He? 58*SPpl i cati ons- Therefore
therg is a bghé @ipé%fsﬁflﬁwhﬂmrt@v@mﬂsbrﬁehmubsme conkhieingeit tHattyoref t he
acidic solution aids in nmi néal ning the TE OIH a\ﬁ%l ablﬁegromthe
Texwi pe OESHS AR Tihg fagidig eapshle of & Wé@‘ %“ZHE%C yon,

acryli ¢ chéB3eRs: mbfeaflic acls; M&E’fmﬁ;ﬂéﬂﬁﬁ& ShERiHE md@gmamhc aéi&-mgenaauy cotton,

etc. al so make acceptabl e absor bent _sub trate teri Spon especi ally
synt het W%mee“clatﬁ%eg%éwi%?c@ﬁ‘ﬁﬂ éé‘ﬁ&% ‘FZ‘JZ'S“&Bg ‘t"@% bufrhe wi pes

of our iLaug 95551?_ Rali@ ¢BrrefloR RSME Eﬁ&ﬁecﬁdd[hﬁirﬁ@‘tﬁ:l&ﬁﬂig&hﬂ ipB@otel.| em 166

organic acid he acid is capable of reactin th and neu I.zi ng caustic
in spPl mamnmqemabsamenmﬂwe@%ﬂa%wﬂwﬁg%ﬁﬁwg“ sy E famde  and
hydroc%%ﬂxﬁx edeRgtal ly have pKa betvveen | to 2. Such strong acids

woul d have hi gh neutrallzatlon capaC| coul or r osi on
to the cleanBer praferseasid is an gReANE Go4n é‘%&’l‘iml‘%mn‘@’ Fhment s

al S0 of § 4l hiddbed Pinhfy FHRII64, me&qnﬁ&ete&@a%mm&%r@mhmsnﬂgwn:@@ﬂ,ound
in a comercial mnéeral acid. The prgfgeh;oqqgl |d I S.an_organic ac d The

aci d mayCHRGQOHRand SHITCROPy pad R gaa s GmLio bAandt e qap to 3,

wher §5Y1 53 8h ?@f& %&ieété@ ﬁ’oirhﬁe gfdﬁp&oﬁﬁaﬁigs&i Aphafic hfeddrbon @dﬁ@@ﬂm@nd
- CHOH R can ebf‘&?ﬁ gtgﬁ]: equal to 1, or if ais equal to |

COOH, and
to 3 thmmnsgﬂléé?@dn‘f nS| sting an aliphatic hydrocarbon
or an aromatic hydrocarbon. The acid nay al so have the forrmula JAN 20 1 0

JAN 2005 WD 02/ 04590 PCT/ US01/ 21548 organic stability of the packaged
W pers, since low pH inhibits the growth of sone organisns- Since very |ow
pH levels can result in irritation of jhuman skin, it is preferred

20 R—-CR--C—0H

I
X

where X is an -OH, —NHR,. -H, -Halogen, -CO2H and -CH2-CO2H, or -CHOH-COZ2H, and
25 Ris selected from the group consisting of -}, aliphatic hydrocarbons, and aromatic
hydrocarbons.

Examples of a monobasic acid include formic acid, acetic acid, propiomic acid,
p-butyric acid, isobutyric acid, and butyric acid. Examples of a dibasic acid include
ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, succinic acid, and tartaric

30 acid. Examples of a tribasic acid include cifric acid and gallic acid.

It is preferred that the acid or acids have an ionization constant, pKa, at 27°
Centigrade, greater than 1.2, more preferably greater than 3. The pKEﬁ)f representative
acids are shown in Table 2. Organic acids that have higher pKa’s are less corrdsive, and in
many cases these organic acids are used in food applications. Therefore there is a better

35 safety margin with their use. The acidity of the acidic solution aids in maintaiming the
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that the pH of the wetting liquid be greater than approximtely

| eveel
dri nks
Form c

of acidity is not unusual in consuner products. For exarrplzieﬁ_é

Thi
At

705

a,pll | evel between about 2 and 4. Acids fg ean_ Room W pes
A@éﬁ?ﬁ) # | é’eéTf‘gO&%l“Agcor bi ¢

10 Propionic 15 n-butyric Isobutyric

A uconic Milic Mlonic Oxalic Succinic 20 Tartaric Ctric @Gllic

Tabl e H pKal

5.1 2. ergsnit stabil@y 48the padkagedwiper sthce gy pHAnbits ghegr@wth of some

10

15

20

30

35

organisms. Since very low pH levels can result in irritation of human skin, it is preferred
that the pH of the wetting liquid be greater than approximately 2.0. This level of acidity is
not unusual in consumer products. For example, soft drinks have a pH level between about

2 and 4.

- Table Il
Acids for Clean Room Wipes pKatl pKa2 pKa3
Formic 3.8
Acetic o 4.8
Propionic 4.9
n-butyric 4.9
Isobutyric 4.8
Benzoic 4.2
Ascorbic 42 i1.6
Glucomc 35 4.7
Malic 34 5.1
Malonic 2.8 5.7
Oxahc : 1.3 43
Succinic 4.1 5.6
Tartaric 29 42
Citric '3 4.8 6.9
Galhlic 42 89

The preferred acids have from 1 to 7 carbon atoms and more than one carboxylic
group permolecule, i.e., two or three carboxylic acid groups pcf molecule.

The problem with highly volatile organic acids, is that they can contribute to the
contamination of the clean room environment. Formic acid and acetic acid at high
concentrations are less preferred. The organic acids should have a vapor pressure of less
than 7 kPascal at 27° Centigrade, preferably less than about 1 kPascal at 27° Centigrade.

¥t is preferred that the acid be in a liquid state at room temperature. The tetm “in a
hiquid state” includes acids that are normally a solid at room temperature, but insofar as the
invention is concerned the acid is 1n 2 hquid state if it is dissoi?é’d' i1 a solvent or .solverﬁs
such that the solution is stable at room temperature. While many of these acids are a solid
at room temperature, it is preferred that the acid or acids be in solttion and be a hquid at
room temperature. The acids may be dissolved in water. Concentrations can vary from

pKa2 pKa3 3.8 4.8 4.9 4.9 4.8 4.2 4.2 11.6 3.5 4.7 3.4
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8.9 The preferred acids have froml| to 7 carbon atons and nore tt%@@&\g%@

. carboxylic. group per nmolecule, i.e., two or three carboxylic ati

per mol ecul e. The problemw th highly volatile organi cpagj@dg;2iss t hat they
can coMaM24™ to the Lanmination of the clean room environment. Formc
acid and acetic acid at high ons are |less preferred- The organic aC|ds
shoul d have a vapor pressure of |less than 7 kPascal at 27 Centigrad

pr ef er afpbiit 1 mﬁf@j\wmer&nkmlacm inaateetotlypr selwent. Jbe ppperéans ef erred
that the acid be in.a liquid state a JRA m"in a

| i qui d fagtat wihg %?hjh@sf’fé@‘-] El‘féd as%\?éocfrlllgg%i y adgh#)hgl a&t-gmrgc%%%t enperat ure,
but i nspfasusasitibes. Anvieed combidesativanis diatde: achbnetdoun crystals vathin the Wipst at e i f

it is dissolved in a solve t or solvents nis stable
at r oorﬁ%&ﬁ@lﬁ%ﬂ@e @‘F relfRRed Ofggfb&sesé{%héﬂ J;%Fﬁglp%&pr oom

t enpgr gl ar @ﬁﬁfﬂeﬁ&ltﬁﬁhﬁahﬁzlmdllcbcommaebhe ¢lparsobut i on and be a
liquid at 5 oom errperature e aci ds SsSQ
mncentmmomngltcé\mdﬁéﬂlg‘fh 15 Qe BalgcAn OE’G’g?%“ "Gjé? Btﬁs‘é’g‘ij%%% 21548
about gm wachwhoidedper cent organic acid in water or other solvent.
The i rrp tant

actorlsthesolubll f the acid and base 9 tsvmth
any addltlodbflnleg’émsmﬁefﬁéds E’é‘oﬂ@%ﬁﬂqﬁ‘ﬂ%ﬁ%‘; cfeﬁ‘v@%rmgegseﬁs gl Stion is

that t tac{d%iﬂtﬁ)hy SAﬁbﬁaMélﬁlwaﬂeh@dM @esolvknt cagbstamtiges. shnce this
woul d ¢ use rel ease of particles \/\/hgjgiﬁf, &eréal ed pQY @cﬁy&gn%% ng the
wi petd m@mmmmlﬁhme afly PESSERFOBHPY Aot 40 £

enviro P 'ﬂﬁc@siﬂhﬁattoﬁaﬂlﬁbﬂorlﬂaf bk o-sblaeritafor examplalanc et c.
coul d f8PMthese crystals |f onI wat er %%P ’“el;[g VWi | e wat er 1‘lrsta

pr ef er ralwbhob hglysol, Oﬁﬁlﬁ'@?‘“@‘b é?’ﬁ’éasﬁg Btubitormay be dCgoleite  Up the
or gani cgg%qi%g 85 conbistifg aﬂgnyuahmdmmls andlhavingireml 3teré cadam be

conbi ne Ccryst aI lizati on I nhi bitor [J.s ggsq%chcoal%%bg{r’resenﬁlﬁ&o I nhi bit
t he f oratems, swero preferpbly drop 3 39 4 cHbOR Atomg,y e S wid

crysg 'éohfp?fsé??uﬂf&mﬁibpéx o&-&ﬁ:o’}ﬁbmimﬁc,oimiamnmmhﬁa(amt al cohol , a
gl yco

a mxture thereo The talllza
co- sol \ltﬁﬁel‘abbhfbgéwf# @"Er?b't‘.?&c %tf’fnﬁg * g?tlsh (l.i%cohol s and
havi ng FndiRdpropyibRdet y@ﬁ,%mﬁeﬁmg@cﬂr@fahbhbkyprbfemﬂﬁcmmgar bon at ons.

The cryst i zation 1nhjbrtor so, 1 | rf for
exanpl WM‘@W’&HP&’YW%HW g‘ﬁ\%ﬁq‘g" gﬁ?’%a Q, ?ﬁ}g%r eferably the
surfact fafe@ Foip Eﬁd@oﬁﬂfdﬂﬁﬁl— ahoipic, pﬁ)wlﬂmle@yoo!hzstalwposmmdor co-

S ot Rb el i 1 F8E o 0F, e preteradly

co- sol W%iiﬁo&ﬁl&@ttﬁSBYgahﬁvﬁmﬁw\&ﬂ@dWm suxhrfinid due o evapertibeof exanpl e,
propyl eneg{gl ycol has a vapor pressure of 20 0.02 kPascal, and water has a

vapor phe 1. of 3.2 kPascals, at 25'C. There is |ess |i kel i hood that the
organi ¢ aci dfpe/Rid shoRl, BT Edursd, b shémically Rablefand isalubilean neidimsapwionthan. of
the sol o\‘/)xer;)tmes the solvent and one or more co-solvents. Exemplary surfactants are those
25 selected from the group consisting of glycols and alcokols. Further, the acids must be
compatible with the absorbent substrate material for very long-term storage.
The amount of impregpated organic will of course be a function of the concentration

of the acid in the solvent or cosolvents as well as the total amount of acidic solution added
to the absorbent material. This amount of acidic solution is in turn dependent on the

30 absorbent capacity of the substrate. Typically, the amount of impregnated organic acid
solution can range between 10% and 80% and is preferred to be 50 to 70% by welbht of

T T

substrate. :
It is generally preferred that the organic acid solution occupy between about 10

percent to about 80 percent of the absorbent capacity of the substrate. Preferably, the

35 organic acid solution occupies between about 20 percent to about 70 percent of the
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The acid should, of course, be chemcally stable and soluble in ac@i .
sol.ution that conprises the solvent and one or nore co-solvents §6Na‘
surfactants are those 25 selected fromthe group consi ycol s and
al cohoW® 2843 her . the acids nust be conpatible with ?’?{é%ﬁ/@}%
substrate materlal for very long-term storage. The anmount of inpregnated
organic will of course be a function of the concentration of the acid in
the sohb@mben®tageiy by tiisebsaatewdiven amre heeftrably) theaprganic wid sdititinc sol uti on

added to th absorbent, materjal , Thi Qf d|c sol is in turn
depend@ﬁ’i“l’éﬁ? Btsg’(grpﬁecr‘?f"! @588‘&%@"86?6“?3@15&8 %Féap"f‘g"gﬁﬁ y, the
anount s.gggtriafaﬂoregnat ed organic acid solution can range bet vveen 10% and 80%
and is preferred to be 50 to 70% ht .of subs r.at eneral ly
preferred t fasonhembodmsRis, @%P‘zﬁ%}%&%&ﬁ'ﬂt&&% Ff&‘érﬁg v &’ ®ver cent
to %bOH&dﬁQoRﬁibﬁerﬁngimﬁh@s ﬁh&ﬁf@eﬂmm&nﬁﬁﬁtneu@ahﬁahen sfibatat e. Preferably,
the 35 organic acid solution occupies out 20 E‘E‘E’ ent top about 70
percenWWW@@C@AhCW@Qﬁ%WWﬁg@éF@ 4 By of the
substr gL;g ﬁﬁ&ﬁ':éﬂ?fd%d &y ®E apsahlant sﬁﬂ@&a@fiﬂﬁﬂhﬁoﬂﬁﬂléssaﬁidlﬂlbaﬁsorﬁﬁﬁum es

bet ween about ngrcent to about 60 percent of the absorbent capacity of

the scapecitpokthe sphsBdeent s, the absorbent substrate is
appr oxi mat ey, Sab Al Rgﬂﬁ%%ﬁaﬁ&ﬁofa%l@ﬁﬂ e ﬁclﬁ%lﬂﬁbﬁib cohftbBed$OMbEF Theét

maxi nrum di lutron a neutral ] zation effect, substanti gl | y reduces the

capad®i wypeds mhﬁeqwqﬂaf S@‘Bl%ﬁs's‘&ﬂb e fNample, @R hdﬁ@?‘ﬂ’é@’%ﬁ'&f‘o‘i%ﬂﬁ ofiagid 05 ¢
sol uti B3 vise 366 sh c%et]t c bf&%%ﬁ&ﬁmmﬁammmumyém the
apacl e a

absorbent “*c sorbent substrat Benefi cial.l

concenofte hmdrozsylam@n.thpm Morg bepsfigigily, thecopemiragon e&a%mﬂbsecadr the 10
W pe '&)l&ﬁl?ﬁ@ éﬂ&%ﬂ&ﬂh@%ﬁ@fs@ubaeaﬁemmedmmydf&ymmﬂe t he

quantity of acid In tevmpe . be sufficient to conbi ne vm%h and nake

neut r aquastity of agid i, thewieswidlbe 'Fﬂf%%‘?lﬁé‘hﬁom e prth af\enst 180 persemt of the he wi pe.
Mor ?5%?11%& tL:Xn ﬂ{eh@i £ ORERRe hiBbodRmeiits A doﬂo@n&mma@z&d in@hdiidig@n i s
0 o i f

contr he W pe.is subsequ a oxyl am ne
t he qwémqntly coptrefisdcpojthat dffhe WR?e‘S\ﬂﬂPsle‘lB‘gl P‘i ﬁthéfg'é’em‘to’%%g &m h at -
| east m%e%ﬂﬁv&ﬁ&wdmwmaﬁbmauhhmwlzdwfmodl ment s,

the co ntratlon of acid in he cid solutio %e rolled.so that if
the wmmmeaﬂm Theallave r\ﬁPﬂ?%ﬁﬁFﬁéﬁ{‘}la %St M thg¥MRtity of acid

in the Eoﬁeaﬁéﬁlmﬁtmmnmin@dﬂohsoabrdlmhmz@m@mﬂ] of the
nC|nteW|e This allo SOMe excess. aci | ost from

hydr ox
the2 %ebemﬁmﬁgns HclonBayo AGienae ¢ Shsorhent SApagiy ot 4 VIR and Shq 5eePBE one. of
or di “raﬁi ; 88 drld doBeddi@tian bf acd §dhutddh hdtded & NRubraligd theldesiredi ftion wEe, (0

ne

det er he absor bent capacity of e and the resulting quantity and

concenk %WWF%WW%E%@’IE%EneUt ralize the desired fraction of
hydr oxy I am pebiik efnB8diMeRETTRY invehiS@ () Wed ¥olyenb ahdlor cosolvents, the amount

of acid solution impregnated on the wipe, and the concentration of acid in the acidic

25 solution are controlled such that the acidic salts of the hydroxylamines or the hydroxylamine
compounds will not form crystals once combined with the acidic solution in the wipe.

The time period for saturating the wipe during manufacturing can be any amount of

time, for example ranging from about 0.1 hours to about .5 hours, preferably from about
0.1 howrs to about 0.15 howrs. The time of treatment can be varied to an even greater

30 extent, for example, by varyiﬁg the concentration of the acids in impregnating acidic
solution, the amount of wipes added to the solution, the temperaiure of the Impregnating '
step and the amount of agitation. For example, it may be desirablé t6 nnpregnate the center
of the thickness of a wipe with a more acidic acid solution than the concentration desired on
the outside edges of the thickness of a wipe, both to minimize acid that may contact people

35
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I'n anot her enbodi nent of the invention, the solvent and/or cosol v?r{! SM %U
- amount  of acid solution inpregnated on the w pe, and the concent '

acid |§\{%Q§ua% idic 25 solution are controlled such that 0 Ei hc salts of
t he hy M3M nes or the hydr oxyl am ne conpounds w II no ormcrystal S
once conbined with the acidic solution in the wipe. The tinme period for
saturating the wi pe during manufacturing can be any anount of tine, for
exanpl eancﬁmgpiur@césrasrwdalbtsm minithizedhe possthihiyodacid chystad fiormationdietabl y from
about }q L9 l;gout 0. 15 hours. The tine of treatnment can he varied
to an ev 8‘at°£F S0%extent, for exanpl e, by varying the concentration of
t he acids |nSm1ﬁantzﬁg-n(aimmg1cacmﬁindns agdlcatioroes) cainbe mnimded imthesd pes added to

the solytio rat ure of .th atl d th nount of
g1 t at 1 SaphTeeR e ik Bhsicridot HRGFEREE A o BbFEW A Opichiu oy

t he Bhigdtweasc®yo aynvsm metdmnaybmyecwlmmimomavhbremb $iriface tehsion héwls to
concentration desired on the outside edges of the thickness of a w pe,
bot h t P$XeAPSfdze acid that may contact people 35 1 0 JAN 200 WO 02/ 0- 4590
PCT/ US01/ 2154 &nathef éhbsdimbRad sheidvirtion, 8suitabld PR indicatortibeddeassi bi l ity of

acid crystal f_or t|on 0 at| n of sol nt rfacjants
(noni o H%ié’t@éﬁ}r]j? ?%‘t‘,q%d éume‘z éfF?FBFat i ons.
Though w&ﬁd%uﬁﬁoge@elo&%ﬁ}eaﬂs anngdxﬁm@rmﬁtaawmmwmmﬁmmdbl typically be

5 beiqv)\een 60- 7 dynes/can ﬁbe sg@ﬁgﬁ ati ons where the surface
Lens ShEA obRid BrvidR conapns fen.
sui t ablgn i}iﬂ:dami'rvﬁﬂfcﬁan e&;oﬁﬂl &bﬁﬁﬂfgﬁﬂida&ﬁti@ﬁmbﬂ!‘e\wm vﬁﬂ@&ﬁ&in&:hdnébdl% t 0

the acidic soI uti re red ator . woul d change col or
- betweeri9 ‘?}F"S‘t 3‘8"8’8 &'F(?ﬁ‘f%‘f‘s i ncl ude 10 Bronocresol
Purpl e, ﬁbdaeﬂcmﬁ}stmﬂmasﬂmﬂanﬁhﬂmim@tcboueh,m@amawml ng t he

H i ndi hange .col.or. bl ot up.gaustic, and or wll
Pemai n ‘ﬁ‘ﬁ%{ﬂﬂféﬁg "Ptfort Ldpst d\*‘l’l‘%ﬁ?‘%&'}’%ﬂ? %‘8 i thP7f %OW%LP’EJ“Y tralize
t he Tsaufidetof MipRiysidm sesectwrﬁeﬁn thiegdrdup @ﬁl@i.’-sﬁﬂig bfp(ﬂy&kbbsﬁ@pblypfdpyleﬁbr tight
pouch, so .t hat t e W ot d outfor g%# tgﬁst durln ha i ng
and st drkputeng;po !63'6’&%5%‘1’ e% e oL B8P | ect ed
frf)m( Z lethygdre uadezmwt aé&atlmopcﬂymfsl mﬂwlemend pﬂllyymmedmbcoppmmwnel

o] rn en o 0 ro an opol yners
of G"Wﬁﬂ“g QL@EF@? ﬁé’%tatﬁ‘%“g{g%llﬁagry?{ate,

and comlsymers of ethyl ene and acrylic or nmet hacryl I c acid. The package
from0.5to 10 mls. The, aci.d an room

w o ar e prOF SPAETH BRCKRILIRS Wit S rRetU ekt SR 8 < bags
or pouctigﬁs lasticeaps af podchep i Bketriply hqmdrug:t,g:htughk p}m;ﬂm:b@gm theeldahe cl ear,
Pol ypr BBbPIE TIasyEPIET Tiric el 565t 1 cspii eRbERERE el L or
pr opy| eelybatetie qiohy(4-anghylpaipaleyipeepobimers of propylene and ethylene, copolymers of
cthylene and vinyl acetate, copolymers of ethylene and ethyl acrylate, and/or copolymers of
25 ethylene and acrylic or methacrylic acid. The polyolefin gcneraliy has a thickness of fiom
abonut 0.5 to about 10 mils, and preferably from about 1 to about 5 mils.
It is possible to use food storage bags fabricated from polyethylene and having a
thickness of from about 0.5 to about 10 mils, and preferably from about 1 to about 5 mils,
and further characterized by a sealing, locking, or closure structure at one end or edge of the
30 bag. FIGURE 1 shows an exemplary liquid and air tight pouch or bag, 11, with a closable
liquid and air resistant seal, 21, at one end, containing a wipe, 31. The resulting package
contains a wipe, 31, in accordance with the invention. That is, them"f;é, 31, has an
absorbent substrate containing (1) an organic acid and (i1) a crystallization inhibitor for the
organic acid. The acid is an organic acid having the formuia previously described. The
35 crystallization inhibitor to inhibit the formation of acid crystals may be a surfactant, and the
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et hyl ene and vinyl acetate, copolyners of ethylene and ethyl acryljafe)AN 20
and/ or copolyners of 25 ethylene and acrylic or nethacrylic acid. The

polyolefin generally has a thickness of from about 0.5 {..,10 mls,
and pr é‘fcte?zé“gt“ fromabout 1 to about 5 m'ls. it is poss'i)(ttﬁgggﬁgﬂffge f ood

storage bags fabricated from pol yet hyl ene and having a thickness of from
about 0.5 to about 10 mls, and preferably fromabout 1 to about 5 nails,
and f uritkerbentwmbsictie of thedvipg, 34, sedhbmychokackomghe grouploossistengsofimitted e at
one end_or eg:?f of thef‘?t(% bag. FIGURE 1 shows an exenplary liquid and air
tight pBOYH 8 BUGYOVER 2% h a closable liquid and air resistant seal, 21,
at one end, Geawrsly)ilikgoeentiopénchiibs a ithodsfidecbmgmpation@e an eovik@inichta W pe,
31, in accordance with the invention., That is, the w.pe, .31, has ,
Sbsor b SRS Theontmiss MUk oh FORHSY Sl asts fro JHRE s i oot Fim

cr ys$ al dbs@ditanbitiied &itahink@bmpbend @HEIB of reaclink with@oaifindis.an or gani ¢

aci d having the fo[c{&” lay revi ously desci‘g bed- Th‘g §5 crystallization

i nhi bitor td"Prsagiquisr e%e&YF&PPBﬁJSBFn e agpglied pLc HEP §24HE act ant
and t hanatdatd. $hel s malfialkinAQar be hot26060fia I ETH degidtgmAAaRDS OF bent
substrate of the wipe, 31, is_a fabrjc chosen fgomthe group consi sting of

1, .1
kni t t edH's grsgten thag,ahowich @d g ludgispeciacalixanunpes, elggmes, ik i on i ncl udes a

met hod 1Rl §Raithafimsdinas Ris fRtanMly RipoRaht tolisns ¥ /G4 kA& dehe cont ani nant s
wi th an absor bent w'pe, where. the w orm of an absorbent

h he, f
substt dwdroxglapangcompquads o tia i%:‘?ﬂ'}é‘bﬁegﬁ%‘;‘csl‘i‘ :ﬁagb%qfﬁlge hydrpxylaming fomperads Mor e

parti cidodtot MnderE spoR¥MBbist adtoztalyiCoidRfondeiBtions 0 TRE hidBRNaREndft Caustic
material s. The Caustic materials that can be neutralized could include any

mat er i dydsppcylaming compoupds (HH 9 ko L) b are eonvarted fothe deidsplie cam by | y :
at-nin kotishRhy2 MTHRGH ethad theldMés EHEARBHREs i DEPOMRES matdrial S epar ti cul arly

i mportant to formthe acid salts of hy.dr‘%)éyl,am' ne. conpounds. This is

becaus &ydmylamine ardiydeoxylanipe corpprunds itk e vaprped histtwgwp thsispith dereyo
S POIESAREAS thdn dISPRERLA MithoiOxdceahli BitinsRRpCdri qubschidd theWigh aXWhatel ne or

hydr oxyl am ne conpounds (pH 9 1o 11) that are converted. to their acid salts
can be di sFYseBos palirUpyy. theimven 3}! ﬁ%@@l@&%ﬁk@?ﬁﬂag’mﬁ%@'@sm ed -

CQUS“%lﬁgfﬁmimeﬁnrmw&ﬁe_ﬂyaaﬁﬁmﬂ%ﬁiﬁﬁnﬁg allyw th the
Wi pe an otting up the spi. e W i s then disposed of, w .thout"
necess BRI SEYEPRgeR charasieEied by o E&PWE?&F‘?““EM%P@%% cula y,
tﬂe !n&%ﬁiell .éi‘@»eal‘afﬂi&ﬂﬁﬁoﬂaiﬂ%, .HQ&:'S@fanCJOQ%ﬂﬂﬂﬂml@l catbkidhh 0S @icro€dISt i C
chenj.cals in clean roomenvjronoents.. a_clean room environnment is
gen?ﬁa Wﬁh‘f‘ﬂ‘é‘h}"é’m M RHPIRSR F 9% Y‘?“Pé’&el"@'ef"% S‘l‘ﬂ%’r\sﬁw&art icles
gr eat egorithinihgQunorfifi¢ did The method includes contacting the spilted chemical with the

wipe and blotting up the spill. The wipe is then disposed of, without necessarily rinsing or

quenching the wipe in water, but preferably in a sealed container.
A forther aspect of our invention is 2 method of preparing the wipe by impregnating
25 a suitable substrate material with 2 suitable acid. The wipes of our invention have an
absorbent subsirate containing an organic acid. Clean room wipes with adequate
absorbency can be impregnated with organic acids. The absorbent substrate is a fabric
chosen from the group consisting of knitted, woven, and nonwoven fabrics. The organic
acid is preferred to be in a hiquid state under normal room temperature conditions, with a
30 vapor pressure of less than 7 kPascal at 27 degrees Centigrade. The term “ in a hquid state”
mchudes acids that are normally a solid at room temperature, but insofar as the invention is .
concerned the acid is i a hiquid state if 1t 1s dissolved in a solﬁéi.if'or‘z sglvents
The presently disclosed neutralization clean room wipe products provide for the "
neutralization of cavstic chemstries spilled in clean rooms. The caustic chemistries can be
35
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ei aneter per cubic foot of air, and | ess than 300 particles grea{@r hazu%
0.3 mcron in dianmeter per cubic foot of air. The wi pes of our i e '

have an absorbent substrate containing an organic aci dP TTIPﬁ» 1,god includes
cont att®? #§4tte spilled chemical with the wipe and bl ottt hy up HPhe spill .
The wi pe is then disposed of, w thout necessarily rinsing or quenching the
W pe in water, but preferably in a sealed container. A further aspect of

our | naat_mﬂxbmlbal with aH preteo fhaprSe plheiinyentihe iswnpes mmﬁﬁﬁ@re@ﬁa@ﬂ:ng a suitable
substr erial. w.th id. The wi pes of our invention have an
absor b%k@oﬁﬁ‘gﬁ?ﬂdeh YRR zmwdé%hgo@%am c acid- Cean roomwipes wth
adequat e abglgy amy ac;arjndga)ﬁ (mpmeg ik, edirifindiional) anthahe bitalsmmbieeobs or bent

R A T

st age gﬁ@@{ﬁ&grtﬁagmhp@mﬁstﬁgmfﬁme acidpabietic acid, pmptomwacxd;apimtyrpnmt,ur e of

| ess than kPascaI at 27 ?}egre 3 Cent.i g{lade &tte(rnrln qu d state"
i ncl udé%b‘-‘élﬂ‘-‘c%c‘ d, a4 bypygic ‘f§ 35188?19 enlfbo Frceper SPare: gBut i nsof ar
as t he,skHpRIHcid RhiconicGRiH; fiakie deldlMaknichcid obcmh(aadm,cmcdnmtaaidemnd taittric s

YN
(D

di ssolved in a sol vent or oI vents The prese alglfag%& gl I zation
cl ean acish e dpRasisasHl ehos B EFYP P Snt’ige |a§

chem sigitgfmeRbidl a6ids fre ﬂed om@orgme aelausﬁjrm@chhmaameaa)ymn he -12 1 0
JAN 2U05 WD 02/11459Q P USOl/ 2%1}:’3:“ m cal ¥\nth a pH greater than 8_
The 19 ronigatoncanstaph pEassied Iﬂk"’é‘nb ami nes and hydroxyl ani ne

cormlcmndrsm Tﬁ%@&@@eﬁt@mﬂlﬂﬁf&m&ﬁrﬁmﬁpﬂawmmefamﬂfoﬂloﬁmmgmall) Wi L h the
total nunber of  carbon erabl y between 0 nly,the
or ganl@ﬂwf%ﬁa%ﬁléﬁg f@mﬁw%WB Aff%’i ]gﬁ "zé"tm%’é >of
f O(rj mb Catn%bf}omﬁagtdhﬁmaﬁugedbw pd thah Qoaﬁmﬁdcﬂ gheatey than (8 irdgron mdianict Yeri C ?m d,
and butyric aci or chosen fro oup consisting o
ascor e calus foot of B’é’o?ﬂdé@‘ééﬁ%‘lgq{i?ﬂrgl eﬁé‘faﬂﬁ} cmécg%ﬁ (g Pci d,
suces NubicAebhf ﬁnchéc%fdnﬂg tcCthe thetlard 6f deciftaniration loﬂomimsmnohrthm t he group
consisting of citric acid &lnqnsfg‘ﬁ?}%bFﬁ aci d.. Bi .and. trgfu&ckl on(g% aci ds are
pr ef eroBHMingNts gegaptacted Xi (oWibeihere e Vg ™Y T%ni zat i on
c?nstadggg;b%?ubﬁate?c??ﬂﬂﬂhgh Qﬁaﬁﬂﬁapgﬂadﬁreagnmth cbiﬂamnian&. A further ?spect
of our invention is the provis a_met ho m nant s
from each &W"éﬂ?ﬁﬁ“ﬂgﬁ?ﬂ‘@ﬂ{}?’}ﬁ Eoglslf’éls%ﬁ'ge OH%}L'#qe‘%f‘ﬂgga{]?or exanpl e,
an en\ﬂ:&ﬁa gﬁiﬂs %&iﬁbﬁ&hﬁ.ﬁl tﬁ&ﬁhah%(:a] pﬂshmamﬁommrstmm @s f@nmdtvdlentﬁlaln 0.5

on in | gret ey per ¢ 0 es
gr e { epadiperyfepnenitiate, MQQTM%WB’@&“%? dilp&]még%’p ccor d| ng to
t he nejrmesoaflizeccdteapiahdd aito die p.uhshmg\oqnq)nmnt andmrﬂl duyrss &oron anrate,ar e
cont acf ed WEN a9 aBsgr bent W B liehSa bAIP ol dhir) Buckli. "REM ©f a0

necessary to remove these stains at certain intervals so that these contaminates will not
interfere with the polishing process by causing subsequent damage to other polished wafers.

25 Yet another aspect of the invention s a kit comprising a wipe that contains an
organic acid and a spray bottle that contains additional organic acid. The acid solution in
ihe spray botile need not be the same as the acid solution in the wipe. The acid solution can
be dispensed from spray bottles, which is especially useful for the cleaning of chemical
mechanical polishing polishing tools, drums and other large or complex surface structures.

30 When a spill of hydroxylamine-type products occurs an acid impreguated wipe, as
described above, is removed from the sealed pouch and wiped across the splll umtil the wxpe
becomes saturated. Addifional wipes can be used to remove thie caushc hydmxylamme
chemistries. The wipes must be disposed of into the proper waste container. The
nentralized residues will not be prone to undergo spontaneous combustion.

35
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e

absorbent substrate containing an acid capable of reacting with 10 JAN 201
contam nants. A further aspect of the invention.is the provision of a

met hod of cleaning ferric nitrate stains from chem caj shke2!

pol i sWRY2PH589s. These stains are formed when the 20 oxidizer, ferric
nitrate, is used for tungsten polishing in the sem conductor industry. Sone
of the oxidizer can be splashed onto the polishing equipnment and will dry
as ferric i Mheffellowmgeximples aredllfisrative ohsparedke me UpFeRAring Aae winds

contain.slurr arti.c i r; t t.al t certain
i nter vait tggalﬁﬁgfldf h@i widn en%t% égéism@% FSretrs]%}%t “g‘%g?{ﬁrtl'e?ﬁ réé’v‘\:/’iEir tcﬁﬁrtsﬁ’e

pol i shinBeroeaRasdetell it answaya finbetouefithe dareagen. t uoeioas chepigbsingdd waf er s.

Yet anot her aspect,of the.iLnventjon i |t kSl ] t .
cont ai AAEieaBpB AP b Heia A esiP Befioh pTRE U ol A bR,

Or gaNi §oiR&its add Bodbié sirtictintsy fariges of prepafiowmsy titnetantl eempreatureaivring t he same as
the acid solution in the wpe. The.acid solution can be dispensed from .

spray ppeatiens angifhe hke. s especially useful for the cleaning of chem cal
mechani cal pghin® NYARRhitoRicogtaired 35 paltsiprpicmid acidiead 75page water esougakde X
surface strut 30 Wien a spjl | qf dr oxyl am ne; e products. occur.s an acid
i mpr egHupatally WW@@%“Q&‘B&?@?&?@ IPéWD‘VB& #%ﬁﬁqf‘%é a@%‘g 9 s[%%é?lr and

wi ped 36 LRgstet. 1€ reivel it iHe sofiion] 4@ is bltoanie dsaih LIThe edpe idadi dllovial Wi pes

can be used to renove the caustic hgdr oxylam ne chem stries. The w pes
mustlOpto dyshisda sealsd i Honete 16 FPEECwast e container. The neutralized

resi dues Wi gh R0l P ARGRRRNIcEnkRERS PPpARARER REE,H0 panbprepylere gl§col 2

%

02/ 04590 FI CTA)S01121548 The foll o X les are illustrati.ve of sone
 the m?ﬂa&swezﬂﬁ@ﬁéﬁqwmgﬂ%%ﬁ"?’ﬁ‘%%“&ﬁ?‘&mé’wasiﬁ%‘gfmf‘s|| W t hi n
" the scofswa tol 38K FHCRAB 5ixinaits) 8 Femdved roak the sofution ursids allovedd toalriie.

considered_in any way a |imtation of the invention. .Numerous changes and
nodi f i ah@'mﬁ@ah%%eai/@&d’éamp?w%r égrp%%gw#wmw?é%l%n i ncl udi ng the

sel q6tion OfxbigIAT] A sohntalceaflfingD fapnastibhdd I8 faustcitrit acidy apges  of
proportions, tifme and tenperature I n operations and the l.ike. Exanple
P mokane apicCopeth PRt ped 10 Bt wRE s e g Rl o
used  LgsoRfnt bRkh Yooid Wit Ehewipedaidenell attetorbent cl ean room wi pe. The wi pe
is allowed to soak for .10 mnutes, 1S removed from 050l UL | .and is
al l oved. t oEdrmple 4 TASOHoR coutaming %¢ Pﬂgﬁe‘g%fﬁp{oa)mﬂ?‘tﬁf,yr%tﬁs' g‘?‘}s&"s]%%fxég in a

" PouCh;cifi QblufibRAAA 20 1@pene glysalligtisedno sammht elean @0mpaipes Thet ri ¢
acid, 10 parts pro% ene glycol an 70 parts water is used to saturate a

st adlaPapeis GalsEs Yef%%n room wipe. The wipe is allowed to soak for 10 to
15 mi nut es, BxEmpRPYBabdr tewRls Merewéttidi vith citiuhddsalitianse Tht evetiediiawels The

wpe is then sealed in a "pouych" for storage.. as_s in Ei I _ 15
Exanp| ¥es themused @tWﬁ“E&ﬂ&H&WP‘XW%ﬁ%@‘?@F?‘C a%%%gghfg"s@% %ci tric
aci d, FeRsh! BKOY85 avhitabhciroin BKQ Jetinopogyint. ef #Eegivanb ICAarido 3@opdarys water is

Used b o e hut Had 92524 after the heat of nentralization dissipated. The deep red

25 solution color was considerably reduced because the active components were in the acid

form.
Each of these wipes is used to blot up a spili of an hydroxylamine compound. No
evidence of auto-oxidation is observed.
‘While the invention has been described with respect to certain preferred l
30 embodiments and exemplifications, these embodiments and exemplifications are not
_intended to limit the scope of the invention as defined by the clai\m_s} appended hereto. .

PN
R
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absorbent clean roomw pe. The wipe is treated as before. Exanple h0-JAN 20
sol ution containing 90 parts of a approximtely 92% aqueous | actic ﬁi golh

sol ution and 10 parts of propylene glycol is used to 'WBSeoig clfe

wipe. The 20 wipe is treated as before. Exanple 5 - wels
wetted with citric acid solutions. The wetted towel s

W pe up an hydroxyl am ne-, al kanol am ne-, and cat echol - cont ai ni ng cleaner
EKC265 avail abl e from EKC Technol ogy I nc. of Heyward, CA. No secondary

aut ooxi dWMeicimheat was detected after the heat of neutralization

di ssipated. The deep red 25 solution color was considerably reduced because
the active conponents were in the acid 30 35 Each of these wi pes is used

to blot up a Ai;ph&111-1mf)regmt&ydﬁﬁxsduamp&adqnapmfoduse in eathekdng elkaline
aut o- oxi dat i on i s_observed. he. i nvent.i on has been described with

respect oytapH ﬁ"‘Bﬁ‘é’I“’é‘f‘l’%‘H" °8Yf595‘3?e%ﬁ?‘§ UiBE-exenpl i fications, these
enmbodfment s apdibsorbém sibsuaristletied &om the group Bbwsiding of nitted) Wmtdneazﬁbope of

the invention as,defiped.b e .cl end 0 JAN 20

PCT/ US J'PPYeER E‘Rﬂ?s W?‘i“’g‘ %EJ@{I naﬁ’rgsﬁ'%?ﬁ?s 'gml% e%cagﬁ‘f’ér r egnat ed

W pe, said Waﬂﬁgﬁﬁt&#ﬁ&ﬁbmﬁbﬁlﬂfpﬂ@meﬂ bnltlmbuorngta;bkaiate;emdmgmma'cithnt s from

a clean rpam envi r.anne conprisin an absorpen uhstr. sel ected from

the gr OL?BR'@Bﬂg?@PT‘ﬂBg 6%’5’12 ﬂf?@d‘f’ﬁ\%‘gé’ﬂ CTERNYY acﬁjbm?}gﬁaq’fogﬂﬁlgg s wherein the

absor be Wheﬁdiﬂﬂieroagﬁu&md and the stysalimdmnmwapﬁmhtamquwcbmpamm cocati d

sol ut regnat ed on the rbent su strat & ? |deolggb0rll‘i ‘anCi gm

sol ut oﬁ"{! 'S‘e&'Ws"tm o gt c?fe& T 4 ganl & gaqul, 10 pere

crystal Itbawutmpemhitbﬁ‘thmrﬁrstabbmbmtmapdcﬁyoftjmmubmmmg andind t he

crystallizati i. nhi L form.a tlons
%E.%faﬁ m,roe Fhatéd wirp%'ilag SQUIRE Sl pgléi?)aglncﬁ?

‘zand the organf esent 1 n an anoun en abou
per cent thinahafist hbﬁﬁ)epen:apmty, arid ihhevnﬁa s edapdéskfor beenn rempueiog alkabhe t he

substrate; an oS HSh 2618 | W W pe has a second absorbent
capaci t)?o%ﬁllng‘h |s%ll; Sﬂmﬁtq%%]n ?’he I'rst absorbent capaci ty, and the wipe is
adaptiéd for use in renovi ng al kaline contanmi nant corrp05| tion froma clean

room enyl r onRByipdor i, bRGBNEb AL beitRERALR HPNE adfiad sol ution

further “tonprise ven reln t e so vent e organic acid,
and t he selvenss whéreindh¢ solvenh nhemmgmc peiflrand the epystallization mhlbltor form a liquid

composition at room conditions.

20 3. The wipe of claim 2 wherein the first solvent comprises water.
’“') 4, The wipe of claim 2 or 3 wherein the organic acid comprises at least one dibasic
~ acid or tribasic acid.

25 5. The wipe of claim 4 wherein the organic acid comprises citric acid, gallic acid, or a
mixture thereof.

6. The wipe of claim 4 wherein the organic acid is selected from the group consisting
of ascorbic acid, gluconic acid, malic acid, malonic acid, oxalic acid, succinic acid, and

30 tartaric acid.

7. The wipe of any of claims 1 to 6 wherein the crystallizhﬁbn inhibitor comprises an

alcohol, a glycol, or a mixture thereof.

35




conposi tion at room conditions. 20 3. The wi pe of claim2 wherein tt}eJANr'g}(
sol vent conprises water. 4. The wipe of claim2 or 3 wherein the organi
acid conprises at |east one dibasic acid or tribasi cgg:w Zat_/ﬂel\gﬂk
of claim4 wherein the organic acid conprises citric , %a 1 Tc acid 2&
a mxture thereof. The wi pe of claim4 wherein the orgmc!éﬁjgg QﬁsQUG 1
sel ected fromthe group consisting of ascorbic acid, gltc¢®riic acid, malic
acid, malonic acid, oxalic acid, succinic acid, and 30 tartaric acid. 7.
The wipegof af wibe oF Aufi® 7 WheRiBthwARLESIMNE/BE thelglytbBhdsibztikdeard tb Bhiakidror
conprises an alcohol, a glycol, or a mxture thereof. 35 10 JAN sic

PCT/ US @tamg. 215 4 UG29 8. The wipe of claim7 wherein the al cohol and/or
the glycol has between 3 to 6 carbon atons. 9. The w pe of claim8 wherein
t he al cohol and/or the glycol has between 3 to 4 carbon atons. ,10.. The w pe
of any o} cl Fhegvipe phclainyf wheren thy alcghel apdier teislycpkhag Pf‘%ﬁﬁpgs‘af‘%%
tenpesatyygge 10 11. The wipe of any of clains | to 4 wherein at |east one
organic acid has an ionization constant at 27 Centigrade of greater than
about 3 and a vapor pressure of less than | kPascal at 27 Centi 12. The
Wi pe of gny GeGh 'Hﬁn}wdfeiaixﬁs YRES Rhbrefr e ¥RlakRRcidfis § liguidagaivnge aci d
solution is 15 about 10 percent to about 70 percent of the absorbent
capaci t ylempergtiee. absor bent substrate. 13. The wipe of any of clains 1 to 10
wherein the weight of the organic acid solution is between 10 percent and
about 80 percent of the wejght of the substrate. 20.14.. The w pe of any of
clai ni 11 o Theyrng ef 3wyohelaips hin4 WPC‘FWé'tZ‘?aﬁ‘affﬂeer@choac%}lwﬁtafld Ofhet ween
50 per Cqphstafigt 2POCEntiEPade OF r han bbéut BRin@ Atvapdr préewrs whsdss tan.1 15. The
w pe of any of claing 1 to 14 wherein the quantity of organic acid is
' suffici dbescal® 242 Gepti®Pde at | east about 70 percent of a quantity of a
hydr oxyl arni ne of a volune equal to 25 the second absorbent capacity of

t he aci d-i npregnat ed. absar bent trate.. 16.. The.wi pe of an f.clains 1
to° 16 wH2r of THE RaPs ey of 1ot bivotinvhetticne Yanfipr PeRfsetle ¥ selbihafl 2o
| east 152 kesiit 10QRrdest t6 @Bbutd0 pardghteotithd ybsofbent dayatityof liembsebedt sabstateune equal
to the second absorbent capacity of the acid-inpregnated absorbent ‘
substrate. 30 17. The wi pe of any of clainms | to 16 wherein the quantity o
or gani c 13¢i d The wipt éf aniy@fitlaims 1 to 10 wherein the weight of the organic acid solution is

between 10 percent and about 80 percent of the weight of the substrate.

.

20 14.  The wipe of any of claims 1 to 10 wherein the weight of the organic acid solution is
between 50 percent and about 70 percent of the weight of the substrate.

15.  The wipe of any of claims 1 to 14 wherein the quantity of organic acid is sufficient
to neutralize at least about 70 percent of a quantity of a hydroxylamine of a volume equai to
25 the second absorbent capacity of the acid-impregnated absorbent substrate.

-G

16.  The wipe of any of claims 1 to 15 wherein the quantity of organic acid is sufficient
to neutralize at least about 100 percent of a quantity of a hydroxylamine of a volume equal
to the second absorbent capacity of the acid-impregnated absorbent substrate.

30
17.  The wipe of any of claims 1 to 16 wherein the quantity of orgaxxjt; ac.idqis‘suﬁicie‘nt
to neutralize at least about 120 percent of a quantity of a hydrdij?larﬁi;lé of a volame eqﬁal
to the absorbent capacity of the acid-impregnated absorbent substrate.

35




to neutralize at | east about 120 percent of a quantity of a hydr oﬂyﬂa%%ezge
of a volune equal to the absorbent capacity of the acid-inpregnated
absorbent substrate. 35 1 18. The wi pe of any of clains 1 to 16 wherein the
concentration of organic acid in the organic acid solution is between
about 1 percent to about 25 percent by weight. 19. The w pe of any of

cl ai 1t - i r I I i J 90 parts
of a@Qu_egﬁS%YIé%?f (g:_'l“}(;?:tlt Qgggl ﬂﬁ]:‘)‘% @%ﬁaﬁu@fgmg@??ﬁ&gﬁ%y %Eehegl ycol .
20. Thganid gid sdiutiomyis bétwekaiabsut|! pescert tokzaug 2 petsentdgugigit. aci d solution is
present in an anount between about 20 percent to about 70 percent of the
absorbent capacity of the substrate. 21. The wi pe of any of clains 1 to 15
wher Bn t Abe ovipeaof anyaaficthin® 11Uo idomhdrein dhe srganici agidasplutignngnsistseal wbewt about 30
perc r cent - r i he substrate,
and \%ﬁt&aél?ﬁ %%g's%o@grlﬁﬁ{:%E@fsogjﬁlaggﬁ%Qgccﬁ:}l?aBﬁghggf@‘iagwéeﬁ 8?%&I'neut ralize at

| east about 100 percent of a quantity of a hydroxylam ne of a vol unme equal
to t ab i f, .t Ut On- i pnr h ubstrat e.
22. ' The wi e e oA P tto S RO H e il el e 0 pRISRY DT oy
23. TEheuni paiween avputo?0 peetenttolabaut XD percer enf tb@);gwrbemtgca@agiéaphmee

ai r-tSng%?}a(t]eol astic bag, wherein the acid-inpregnated wipe is contained in
the seal'ed”"bag prior to use. 24. The wi pe of claim 23 wherein the air-tight
bag conprises a polyolefin selected from the group consisting of
Pol Y34 NY! GRE wilPLY A, OREIAIE 1 1BACKRUEAThe BiRbicActPIdRRSH bRAEALN -an
copol'ynmer s of "propyl’ene and et hyl ene, copol'yners of ethylene and vinyl

acet atmeunt betpeely mbost 30 petcept tonabaeut GOepeipent i the absorbemidcapepit ghihes of

et hy I i i Wat fin has a
e R R T A
caustiP@ perseht ofiamuantitysha hydwryiewins: ¢fsi yaiureeraual te g abserbspl ¢areditcefust i c

Mt eieloifohlinBrehBied AbsdtBin gt me 1-10, said wpe adapted for use in
renovi ng al' kalTnhé& contam nants froma clean room environnent, conprising
an absorbent substrate that is inpregnated with an acidic solution

cont g, ni ngy, &". gapi hels Ra G P indlch@ti on i nhibitor,
vvherg!k'n theegﬂ%ort?ggt%fga sStratée>I fﬁgs gﬂﬁbggsgrb%{flt gapa'ci ty and wherein the
organic acid and the crystallization inhibitor forma |iquid conposition
at r99m coRdikieOfny B Kiditfls 416 2R ChRPRsInG S seBldblel Sir-figH PldsBt phe, al | ow
the vmgpe_to bléot_ at "l east _Sa _portion of ﬁ]"?hs‘()al é(;austi c ma[t{(ia@ﬁtgjl ;S andé)’\l 17 26.
The wheleitthefacisHmpraapstegivipe isrcontainasdn die sealng kagi ptior fsUséel ected from t he
group consisting of am nes, al kanol am nes, hydroxyl am nes, and m xtures

t her eof .
24. The wipe of claim 23 wherein the air-tight bag comprises a polyolefin selected from

the group consisting of polyethylene, polypropylene, polybutene, poly(4-methylpentene-1),
copolymers of propylene and ethylene, copolymers of ethylene and vinyl acetate,
copolymers of ethylene and ethyl acrylate, and copolymers of ethylene and acrylic or
methacrylic acid, and wherein the polyolefin has a thickness of from about 0.5 to about 10

mils.

25. A method of cleaning a caustic spill in a clean room comprising

contacting the spilled caustic material with a wipe of any of claims 1-10, said wipe
adapted for use in removing alkaline contaminants from a clean room environment,
comprising an absorbent substrate that is impregnated with an acidic solution containing
one or more organic acids and a crystallation inhibitor, wherein the absorbent substrate has
an absorbent capacity and wherein the organic acid and the crystallization inhibitor form a
liquid composition at room conditions;

moving the wipe across the caustic material to allow the wipe to blot at least a

portion of the caustic material; and
17
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27. A nmethod of manufacturing an acid inpregnated w pe product corr11)r| sing
the steps O providing a wi pe adapted for use in a clean room conprising an
absorbent substrate selected fromthe group consisting of knitted, woven,
and nonwoven fabrics, wherein the absorbent substrate has an absorbent

capacity; contacting the wipe with a liquid containing an organic acid and

an or.gani | r | 4 | wWahi bitor - | of

1 e Zoand 1Dea PSS in i Fhbah Hetalohe el Ty B R BB o 27
wher ebnsisting o agnanesc alianaarhiass, awdicaylaminesoanccioixéirehtheresf. 27 Centi gr ade of
greater than about 3 and a vapor pressure of less than 1 kPascal at 27
Centigrade. 29. The nethod of claim27 wherein the crystallization

i nhi 127t or AcmeihodEmanafasturingrad asicciotposgnalest wipe dnedugt perprising thg stepst ur e
thereof. 30. A nmethod of cleaning a ferric nitrate stain from chem cal
mech&hi cal polishing tools conprising wetting the stain with a liquid

sol uti on gfovidinga gépe adapteddor eseninactiéaTyropheconenrising an aisarhent substralepe, sai d

W pe ¢ ri,sing an S . e nsi stin
R R R D L R R AR L L e
has absabentrsnbsttate Apasn shsorberd capadiygani ¢  acid solution in an anount |ess

than the absgrbent, capaci . ' anic acid
sol ution EBH%SIHE?:\QF P ‘ggps{taqkwﬁe&]‘g?@grﬁiﬁﬁc& g@ltoégﬁgﬁyoiér@(is?iﬁr%@é igon

i nhi BiclPErystaliRaEbR iriHisitorTaea peeselsitdd pedot lo tinteyshdl | i zation inhibitor form
a liquid conposition at roomconditions; noving the wi pe across the

causti c maealintthe wipg in@p aiRiBhHPA8 to bl ot at |east a portion of the
caustic material; and disposing the wipe. L 18

28. The method of claim 27 wherein the organic acid has an ionization constant
at 27° Centigrade of greater than about 3 and a vapor pressure of less than 1

kPascal at 27° Centigrade.

29. The method of claim 27 wherein the crystallization inhibitor comprises water

and alcohol, water and glycol, or a mixture thereof.

30. A method of cleaning a ferric nitrate stain from chemical mechanical
polishing tools comprising
wetting the stain with a liquid solution of an organic acid;
contacting the wetted stain with a wipe, said wipe comprising an absorbent
substrate selected from the group consisting of knitted, woven, and nonwoven
fabrics, wherein the absorbent substrate has an absorbent capacity, and an organic
acid solution in an amount less than the absorbent capacity of the absorbent
substrate, said organic acid solution comprising
at least one organic acid and a crystallization inhibitor, wherein the organic
acid and the crystallization inhibitor form a liquid composition at room conditions;
moving the wipe across the caustic material to allow the wipe to blot
at least a portion of the caustic material; and

disposing the wipe.
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