; JKLMe3eyZv4: 6 TZWO 02/ 058675 CT/ USQL/ =4291 ACI D- GAS ABSORBI NG TABLFT :

AND METHOD OF USE “‘W\WMM\\EO 35 BACKGROUND OF THE | NVENTI ON The.
pr esent '\{7'89%489% rel at bsorbing tabl et fox ppegeRBiIMs2dn 7
confined 'spaces for absor b| RGoskel et eri ous aci d gases. By way of background,

in confined environnents, such as conputer hard drives and ot her types of
conputer and el ectronic deV| ces, volatilelorganic and ot her acid gases are
generated which nay del eteri ous| y affect them _In past activated'

carbon in granul ar aA8IPabGREt ABSPRBING H'égﬁ'ElTséB‘Dt HEEHQ&Q FaUBE gases in

t he foregoing types of devices. This carbon has been used in both untreated

and salt-treated forns. BRIEE_S O T is the object of

the present invention to pro@ﬁ&gwggg QB‘SEEEI %EF‘J&@‘?@P] whi ch can be pl aced
in a confined envi ronrre'mhefpremén‘ttcimmmyl@ﬂnsmlntnﬁ aod ca (peeRhporkined

therei n which el eteri I fe Lhaled tRhp tdsSapinged

.environnent. Kgﬁﬁ?g sf§° :ic%%o gl%t g%‘ %%%d;ﬁt t}':):ar?&ent ?on isto pror'?/l de
a gas- absdr bi dgle'aeredmmhaehdnﬁ?seé pl aced in an el ectronic apparatus

encl osure for absor bi ng ﬂ g3gepadiigribuiay, del eidHfiqisd Yerd fasimdies,
el ectroni ¢ conponents. gr Ob] ect of the gre i,nventi

provi de an m%ﬂ@heésrré’toﬁ'@b‘t@? b‘i‘ﬁb"%&.ﬁn a8 antgP(?&nfqoﬂe%OmPUter
environment sygh @3 def rdnd@NPaeicddy dvdttatelen(bm;émrc t ypds otheconpui@r

environnments. Ot her objects and attendant advant e
i nvention wil| 9aFREdREY HEFHATS R e’&ﬂ’efie& %g%'roggé e“.%&?ﬁ |nlt6¥1em

rel ates tim anIﬁCtHegpasabsaclnungttedblc@trb@tmpm s;nagmlmrr eﬂmi i8aR et UFPTRI ent
proportions bﬁeﬁn ht a%eheagt ’%%r%d%%rit&e'l% t?u{‘Ct?r{e afgl-éy Ctyppes -

The present §6 rol & es to a net absor bi_.ng aci asesdfrom
an el ectroni coﬂedeaeceewpr Wiy qaeben ehas oPeBPet}éﬁfing“‘arP iy te

absor bi ng tab%ﬁa saly[tpgégggazgraSPCT/uscn/ ~t 291 conprising in
relatively suftficient proportions h g dsorbent, a

bi nder, and at |east one baBREER ?Ug@ﬁblﬂé?&# ﬂlge?g'?gogm d-gas absor bi ng
tabl et i mssai del ectroni grdend cenEThﬂaja:fﬁ ouf adeecpsesénthdnyeatdon to
invention willbe nmore full derst t S

t hespeci fi cat PEAVAFE PeHRTH %EQFO%%&EKT% I\E/EN%I%]\IIQE C%Hrrput er
hard drives agsdn6ihed ennﬁlmadEClel e‘-@trt ®fifd deantdas ghaanking adpuiasetype
devi cos wher cREABRLEACHAHANES  fo REFNLe ek ardoletiyl abifadey aibgebt hese

organi c aci d gases so that w Il notdel eteriously affect subject matter
in the confinmasherr whkBan, EB?nCQEééPGQnEéW\%FPH“‘?HE ‘present invention a

tabl etis qy ovi ded whi ChAWlnbh:eal%Wdiftﬂaf duw coﬁrﬁh@tﬂmesam dgmsestmhnch

are generated. These s ncl ud ne or of gt e
sul flgde and h}ErBEhP 8 %c% cpaﬁtuee"?sa%lf et o ﬁiesteg’%at&hl m%?t }f ggr ent

a basic salt2@andiackrbder. appanatasnehdlpeueaséoagehsorbmnguaeh@ BasABL

limted to silicone-free I r

conponent s f ol &Fdi MY ﬁietq%tet%rljel?rdol@galtyca#%% edg\dt'%ﬁ%t%%?o?n ggg?gsv\hl ch

forms it. The tabl et rra?sbetaerrecqlejﬁfm ansd?{hed W%tallné'ﬁ@ﬂ'-HQBf HhotiP 3/4

of an2si ngd, Bty gg‘g fﬁ%@%oééé meehoandb @ Aies @i eg abQutghbﬁguin Aut
fer di mensi on

it can have o Preferred adsorbents are act (g carbon
orsilica gel eonfipednenvigossenty sugh RA%pldt 13 FRIPYHRGC 135 {RETERr BER or
silica gel ad%‘t’t‘h’é%nttﬁeéﬂ@ﬂdcbmpaﬂéﬁoﬂhﬂﬂwbhmenssmay cbjﬂtqmr eslzhecty wedght

in an anount of between about ,73% an % an r e bout
78% and 88% &tESRGANtAGVENEEOFSE &\A%Z‘ﬁ 358 a%ﬁggg l?’%e?a%%éﬁégtl
carbon or sil ibea pgeicediveal tidrieasfttiean i n any pr oporti on may have a parti cI e
si ze of 35het ween about can S r I raply t abagt 30
and 230 mgg and nost E)r?'ef eg g%éng‘eativ.\heven aéoﬂljt g?g‘g%%% £ at?ﬁ weV%lal g t he

‘f or egoi ng adscarﬂs@trﬂ:s.n@r e tahﬂ@tOZIW%S@TCTMJSG{?]-a'EQYeE)Yef éPiféél"le‘Itrer
adsorbents i nrcdhfb %%t k2 gt 1a420QlastTehecHidbrbeats andiadelrubage
mat eri al s, tllmtatl may be used. The preferred binder is

‘pol yvi nyl pyrr@l ibdisden&3Mti.ch may be present in an anmpunt of between about
4% and25% and nore prefcaabresketweareakaoh SQEanﬁeﬂaﬁ@sandammemmmdfeﬁably
bet ween a out % and 11% y_stand abI efti | hde b Is

for thepo SRFIANG A egas&%efr% %@réieggfﬁ {_j Ple%’?%égt ?SE\B?%%J}‘

may be used | nHaidetepd umisi Iprepag,ing cmnrmail'lgiaﬁecéblsmr@é@S nﬁtaﬁ’;]-let

cel lul ose, HPMC cel lul ose and CMCcel lul ose plus a variety of gum based
adhesives. Theforegoing listed binders act in the sane manner

hereafter as the pol yvinyl pyrrolidinone, nanely, 15they w || Nmﬂmmmmwwmm'l d
gases and thereafter rel easethem The preferred basic salt is potag
carbonate,and it may be present in an anmount of between about 2%a 8 4%
and nore pr ef er ably bet ween about 8% and 4% and20rmst pr ef er any bet ween

I T a ~ns ~ r~n7 ~ " I T e o 1 o o,



20 However, the blending may be effected for between 1 mnute and 30

m nutes. After the foregoing, the potassium bi carbonate and

pol yvi nylvpgwl%'k.gi none were bl ended in a sinple vane m Xxepcukoi/44291
honpbgeneous. ereafter, the m xture of potassium bi carbonate and

pol yvi nyl pyrrolidi none 25 were added to the m xture of carbon or silica gel
or a blend thereof with the potassium car Konate and all these i ngredi ents

were blended in a sigma mxer _at .a tenperature of about 54 C .for .

appr oxi mat el yYSPWBThBLPRE LRt FFlPﬁéVﬁﬁ)‘(t ﬁPé%\ib&&e\ﬂg'l PIAPST S 50 P S}r)e“é%%/gl?%r
tabl etting. 39tHpwa¥er onchaddodbuntcam heirdéect eddi atadpasti tcatd dasie of
bet ween about o hour an i ght r _ \ L e; can
. be between ab%ﬁ?gioa%fi Hh%'al r@@‘%#edstaggﬁeg&%nébggk%ga}??%g}afﬁ Jf(‘?ﬂspée)fdms
effected in aelabtebnpcedevacea pressure of between about 5,000 and 35
12,000 poynds per squar@hgn@fW@%ﬁ&&bﬁrommo%%sbﬁtsyﬂwéﬁty@m«im the
. potassi um™bi carbonate in the anove formul ati on, the m xi ng groceduEetlils
essential |y the mare fyllndinders Qatmhen dbe fobleyipggRIEcEons © €
PCT/ USQL/ . t a28)ee9®ReHRdohSagepaeaticl y mxed w th thepol yvinyl pyrrolidi none

for the purpose of insuring intinat (@r=2NY) ref ore, even

t hough separat em xi ngs Pﬂglﬁén%%#g{g%ﬁ%ﬁvt @gﬁ#ﬁ;ﬁé’ﬁ: y t?zqf one basi c5sal t
present if potassium carhonatmpwasrsubarit udeivésr améporiler urgonfined

bi car bonat e. The _above-desgr . t CLi cbp-theboldwided NRRESE -
The basi glosal ?Eﬁ/ﬁ?t‘?ﬁn\hﬁs dfﬁvxl%%%vw fﬁéﬁ%gﬂé@orggﬁtﬁ 'agso?gs the acid }gases by
converting thergandtOgasds gesesonde dreseanls sifbsisafiasiraihe dRmEsprb
reactionof th iC ahd' janqacighsdas pseducemta Sehéypl wgaar bosot

di oxi de gas p?ﬂgg\%at e.or?éél!hlus t%e del ehlg)r,i ous acidgas is eI¥rri naé ed Thg

car bon di oxi ddegeserioyehvedafderkeatModfitdr e M % hd et e | CUUELPB2d by
the adsorbent eapdEaumbhirt el y rel eased to the atnmosphere when the adsor bent

i sheated duri t f the hard d I Is

dovi co. b polyut nyl pyRRoRFEPHORACE: hieh T paceer TRCCARGR 2 ABLE!

there will beipso prfeerideal wiharhgessl Whalbsohle &bedoggendcacns @thex hachdsi c

sal t, as20des rFiS%gdgﬁngearé—b %%té%nc Héyggajsgsngn@@ggiecahghgfg,goréhe
e om the

acidic gas w esorbed f i nder andpass into the paqrtion,of the
tabl et out si defofaqetsihi adkdwhBYErogenha4kiide  apd Hydraah ot 4 2¢ 48t et |
and thebasic skt paidilet! ReMpRlSeEh dtha cit] @RS ddsdiembove-Bistescsabed
manner. As noted abaove, the basic salt i chqper at es st eﬁéi&&%lgu{__s
the potastd uneBrc& Rimdasvhi M PP xe@ MOre FAELRASF RIS thet

pol yvi nyl pyrr gbitdiin@gnelddand ke 1deicars iraec ardtomaitel shhecarhdre smiveedvwshbw
the tablets' rf or mance i n30r et aj ni Yo i I 1S r&ep ,
three 8-10 nggilﬁp%’é’g‘“elgﬁl\ﬂ% &Y ogea&gr%ng%%%co%?a%el v%%%%%rﬁgneﬁﬁt he
above speci fi mofidedultabiletr Esomathendipovhdshufeampohht e, ThBt bakighm may

bi carbonat e apd ROl iyl rarrolgocﬂiqpr}pé/ﬁrrpg tesiathton ¢ Dvaidhes mtest an and
the results were3d5plotted in the followng charts. The testipg éhO}é\eg 4
thatthe a3%radacs, thmddtdneads Aheutaplydt beRFN 23ndi 2 bt gk oF a2RPYTE 4R
and only 6 m GhRGY,ammtWake cdes Aaked cafhiesr diméAsA2n@58675 7 PCT/ USA /~~1291
havi ng been subjected tq twenty-six _desprption cles., I rcent of
t he original anmount of &4 e&ﬁjégr b@gsgﬁgegﬁisr e%?%/eracftellvea}gdd %;I%? E’gl tg | et
was | ess thansahdda 5361 Tbe feorebendgthereefdr esenany @Erropoeetionsow n@herAPH
A 5 and GRAPH B hoth entitl.ed "xgani Ci jQn" . f okl awknNg
GRAPHS A, B, @Sy asSh iR e%o%g?gfédlggfl S Ej?g?te?ﬁg oerlazmié;gdrrp?g (g-ygo
ng) to a 3pecighopdiadtonfsor magurberi PRESENtThBYt effpkdhtt uid oAn e AWl €Fi s
shown in the fb%]hémmg bahle MRerghd @ash cygd enbotel | Hhefeddb 5pqBeRiviean V.
By way. of further ex Fanati on, the first three sa%%gfegglal cycl es ger%%each
‘per for med for akswt ni%uterdaB8goand mest: OTSIRF etyeengbrhk| §!
Thereafter, thgie weyse thregesequenvhtbdf otarbbnuter cyxllrixat @10 ©r, 225
C., 15 250 C., etc. for a total of 26 cycles. _ln_ othe agh,_speg nmen
Was subj ect ed GERIBARAPT IR s‘aéaﬁe?ﬁ?%?r%/ o R hu %V%yél gg?ggﬁégtﬁgzgn%(gnt
of acid gas dasstvsesh wisbutedSured. 325 meshot asidowerehprederaiilyybeiwsei of

aci d gas desorhed. I aqthe t ttxge% @pRAcisfol ¢
amount desor bé&P &t e@cﬁng/élzsg%ggp’t%gd% a S%%Eér}%bdlég?rgbe tr% the end of
that cycle. Thend ol20dni mgsBRAPH Whplet sthe crirFedeing s AdsrRRntss are

desorption cycl es: ‘WO 02/ 058Gr5 PCT/USA /:1:~291 8 Organlc Acid
Desorptlon GRAPHA 7 b doa NNA4 NgsUwl0o0: 4s a~0~s ~~ ~0 ~0
0 :: :~ so Desorption Cycles a4 s~~a0Oaaa.. s e~ The follow ng

GRAPH B rel ates to the sane subj ect matter. However, the plot is the
percent of original nass desorbed plotted agai nst desorption cycles.
Organic Acid Desorptlon GRAPHB s ON41 A4 NN~s b al o~wO0 ~0 02z 40

o o o o o o ~



e~ se_d O O os Fromboth graphs it can be seen that the anbunt 5 desorbed
tends to level off after twenty-six desorption cycles. WO 02/ 058675

PCT/ USOl%?g&qm% The foregoi ng GRAPHS A and B show t he dpspupsiQm
characteristTc of the above tablet which contains the KHC03. The
significance of the KHCO3 can be appreci ated when the above GRAPHS A and B
are conpared to the followng GRAPHS 5 C-and D wherein the tablet did not
contain the KHC03. The tab) et of, GRAPHS C and ont ai begnt ;.o t he
amount of 87PFERRFER%as®EpBs, 2050 gteélgscaf'ﬁ%%?dgﬂg pl&rag%salq:(}?ngca%g%ﬁg? ein
the amount oke2% amdl8tupalyvshgveyrard i deidnd aeed bakeirdmlsum withpate and
1% wat er. The ,potassium carb e was m xed only with the adsorbent, and
Jthis mxt ureﬁ\*ﬁg‘tttahelrozl‘df gr% %exg'(%%\fh\n't h the polyvinyl pyrrolidinone, Briefly,
when GRAPH A is conpar he cpxFdgrresl pindgy b’essE@KYFHBYlPKErPéngnSHﬁunt

desorbed 4 n i ' ra{ e R Sakewar 8¢ betwWdeRi ghogtans andi n
L GRAPH G heﬁaﬁ@?ﬂ Relys e s firiaare.

I trating the capacity of the C03 | reatly lLimt
desorption. P8&,sand mezgl Presesyby¥Rety ‘?ﬁ‘aat?:%%ﬁrjﬁ L 3—f7%@|qﬂﬁﬂ| BORfrer ei n
4.5% of the QhieFictalh1RRS batveddsoabedtas Igompared 116 . GRAPENP wakasdars2% of

t he ori gi nal s i.s desorbed, Organic Ac Des PH 17T ~'
50 0 NV A ~tRP f61§%0 PUEYF o W6 !L%o 1%%%0 .Z&[_BtA%Q
Desor pti on Cyellgy iagdpyarra ial iawne .as0thendundeny) ¢itdses7Lincrrpsen,
1/ 4=t 291, 10 %qgmc)ﬁlsa@ziog EE;&%%&%%&R 1911Qat e, OmPchoBrPstat@iles ~

~0 Go o0 ~0 aaaloxsaDesortlon%/cessa@,E[s
sassaddasas Tied ludose " amadtyrl arPrHbFDi ngIPMS edcahbytosf ei APBNdEN S o
mean that theddasilicsechgrisald Yyvahaseed o gumsubdsed tbResemesi.on, Thieer eas
the terns adsorb and desorbarge intended to nean that th as_| t

ien 230%7 crishogy’ e

chemical |y cHOFGEPHAY a H&tRd Mg&erTy E6ti rel'€ase
from respect idedlct i Hdte Heiredet eana@st hheagedyivdny 1pkirire 1idé nabevengwed¥ipt i on

has referred. to _anadsorbent bei u W t h ﬁg’ﬁ et 2Rdease
t hebi ndeﬁ, uﬁ&@ry c‘@f‘fgi 9 ?’ums %n%ggdl té%%é)gbrean egtl-'ra e tolOuse the
absorbent wi tdheml y the binder.Wiile the above description has referred

t oel ectroni ¢ appar at us, R Bad 1O LET N pot agki e, Earbohhtes
appreci ated that the aclzll'r%? as %[)S(ﬁ' 9 P

i ng tabl etsand net hod of the _present
i nvention ar @nd d& APy P@aBF@S?BESB{‘h@g FUORRE AT 3?%&%%@3’°é‘&ui'ﬁ%eﬁf‘%
including butg nat | i ghdefolre PYEferabilly dpdtweanleabouet ¢ 8dhidnel p4&f eaned
enbodi nents of the presentjnventi on have been.di ose it oul
appreci a$®d MY P %f%ﬁﬂ%fd rﬁ?te"&f‘e?rhe%é?%t b fsﬁaéﬁgeibgﬁérwﬁggib .lets
enbodi ed20wi trhiviridiea SEnpefobetivecholabonitng cird 2 Miay Apgl FubSHiZEGEISpC
WO 021058675 13, CLALM LCU 30 44 odat dNafiel Lnfide SbpEERAS LiaRhelde,

atrv i

conprising i Yel y Ssu cient proportions b%_V\BI t at | east gne
adsorbent, awiitlgert antimitatben, onePPEAFELIYR| ¢ . PACAKROBALR~ gas SAFIhi ng

tabl et as set, 'fcoéfﬂbﬂél;\'[élﬂdns]odiﬂ.ﬁﬂ Wl Kb ria e C Ok hatiedl 9@lreafterdn the
aci d- gas absorlbl ng tablet as set forth in clai mélv\,herei n sa{a\g at dI &33f one
basi ¢ salb | PPraTEIYM ycarkeps ke edSwiireds i HhsthpeAtS LR e FBPn 54 d
second basi ¢ saldtidn Pld MBS | dbk @SS aticatned ot tporsaich hifiddre atidAgasssd- gas
absorbing tabl et as set forith_in_gclai r.ei.n .sai I t i C
salt is sel et HIHHTTHR gb%ﬁﬁasgﬁgf &%ﬁgggftgg%&?lﬁm%g%%oﬁg?gss| qmlt}_ﬁgg
carbonat es anchdnieahbpawesh BheAacic dafmsandsprbingesalsrsboss Haxkds th
inclaimling d’dhggé %%%P@&ﬁ&ﬁ?' t.ppddyibereis sasbated eagt e
basic salt and sai'd second Ic salt are selected fromthe %routgo

consi sti 8§ ofadsmiibentndnbt 4hs usaskoBondiexided BFcaFpleased. @ Afe

aci d-gas absaffingoiabl et @ Hle fediidd basilasamt wheree used bytitssist one
basic salt is selected tromthe group conf_li sti.ng of sog{_’um andd poédfgéééjm
‘carbonat es, % ANsECmRLNAEian 4 th sapetned RaEHt nedgtouf® odi um and

pot assi um bi cépeaetes, 7. A nethod of absorbing acid gases from an
_el ectronic device Corrprzi“sui__‘gﬁei_ rigaa.f.-;sJ:Ece%Salc’lz]c w%ri%\ﬁi q_isngrg‘?erably present is
35 potassium bicarbonate, and it may be present in an amount
of between about .5% and 7%, and more preferably between
about 1.5% and 4%, and most preferably between about 2.5%



aci d-gas absorbing tablet conprising in relatively sufficient proportions
by wei ght at | east one adsorbent, a binder, and at | east one basic salt,
and i nst g%é}gﬂ% sal d acid-gas absorbing tablet in said el eptT/oB01¢440kRVI CE.

WO 02/ 05 5 CT/USQOL/: L~291 8. A nethod as set forth in claim7 wherein
sai d aci d-gas absorbing tabl et includes a4second basic salt. 9. A nethod as
set forth in claim8 wherein said at | east” one basic salt is primarily
associated with said a rbent. .an reLp; Sal C LEn SRl dnd S
primarily assﬂBFaS%d \Aﬁﬁﬁegaﬁasb?ng%wglgwkﬁﬁﬁh%}g_gg%séel?ﬁ%%?t? %rrlltﬂ claim 7
wher ei n sai d mayl bassubatibuted Sartthe petaesiumfbberrpengtdup?Bdnishi ng

of sodi um and. ggi,35}Um 621 BRE2!PELAAS hiskATheNeNSSpoldss AuRitt arisonat &pt
.forth in claim/ rncluding a second basic salt, and V\her,ﬁ_lbn fal d atnlggst
one basic sal sodaumskigag epAdid; s0dium, carhgnatitsq (T TRRCHA0p

consi sting; of tﬁed'Femaaa@uﬁ%aaa'ruahaaébQaatespaeﬂebénmabngt algsoth. agid
.method as set forth jn claim7 erein ida e e i | &1

sel ected fronPRR&SyGES 5i st nbﬁ%:?eig’g?ﬁma;rslé %ggggg’i %a%%%%a%ggésand
a second basi @hieht Be&vectedr radebbbedr dup dGhesdelindgmn@nsot bBsraafter

bi carbonates. ,13. |l n _an. el ronic Vi eLel t s g8sRSp B¢ 8rB6nRetat ed,
the i rrprovernef:}ﬁs(‘i’f':hgﬁl g@lea-%ggg%ébsgggi %ggfsggl {étﬁh?nﬁgglsd el ect{:on;c devi ce,
sai d aci d- gas iabseeki rig tadsiidticarortpt i BhegPP kATl MR | GRTRORYE | LT cRPCaUSE
proporti b ! e P1¢ e thedthiridy Nndebraspdunt chehshabae
basi c salop.? 1%12%%&%% 12( ]é%t_?%%\cilcﬂgevi ce a sél&f oréh itl’)l C aicﬂ&el?’tionc!i.?gi ng
a second basi éSsaprefergptdalbygedsed s USBE/ - 2dSHPYRE 191 %Gn "6l el T oni ¢
devi ce i’:ls set gf_c_@rattléé;i I&_a?ﬁ%iilﬂyé{o\é\ﬁabﬁgirbt shied agtidl ga_sesonggbasmcxzagtaipg
primarily associ ated wi .Ssai d _adsorbent., _a in co aska
salt is prinmaitiey tedadcREtey 95 ﬁ%fgirgtﬁior?dggp\g%g.&?l'n ggk’el"égfrgni c device
as set forth iabostesi npdBasbiuri Taxtiahatte | eastanyheobhsr c Suikakle sBRELFed
fromthe oup nsi.st j,Ng; . i Ngls Si4 My £PEHOPAL EReaAYdroxide

bi car bona?%s. sfgﬁ"l r‘?‘néir%‘ € lg'rcqt rsrgﬂji (L:m ev?%rgpg‘g&s%?l faorth in_cl %§m§13b
including a senshcamime c fenidiesnd MFer BPn US&A] Hith bR MHOd8Tyi P4hI# and

sai d second b%iic%r%'r{at%r e; seleatrasdrblom t he @uemprdersi shergp dtespdithe and
pot assi um car bonat es and bi carbonat es.

) 18. In gn_el ectroni i set
forth in cl ai MOLyviHENEIFERY @ o 28505ke Aad, JE:er%ﬁe smrgeegg:\étdgga%}%gm t he
group consi st igag of tEedi Wi cbgmitassi tecaaliteat esshemital ke cofembigies

salt selected fromtnh r o f di J i na n
aci d- gas %?Jsorttﬂerﬁ?"‘f“ig} gﬂ#%ﬁﬁ?ﬁ%ﬁﬁggg&?’% gﬁ%’gg‘gé ﬂ%r@é&oﬁ nfl?lh%,ewggrfglfﬁt
of between abdig F36rbed 9BY ghs yadsgrhsntel radndhe iGrERPMNBLARLER 1S
bet ween 4. 2% qnd 25 178 & \JEBHUCRr bonate in an anmount of between about

0.4% and 6. 7% potassium carbonate in an anount. of bet }{\eencagggtinov%‘?@e@nd
8.4% and water in an arfimtIdT - HRIFERINDSFARLEBOBEY 28 5Rn “8Ed-Jas

absorbing tabligl f5 SR$udtordh dp 3 AoB ,1Anherozien pyaiferaddqr gnttd abeudl end
of activated carbon and silica gel.. 21. An_acj,d- bsorbi ng tabl et as set
forth in éPai M3 vﬁfé#é'i‘%fsaﬁ"éeg?%?%f IR nntgn%/éj%l?%;zo%ti ons incl.udi ng total
activated carbon or totatnsaddteigel to the G2regetns,1a eoitebds AmpygHt oo
An aci d-gas absporbjin abl ..set in. clal Ield) Saith the
adsorbent is pc?‘]gse‘%t gq#e %erri%ln gofl e]!t;iv]\:/eéer?\k ab%duI{n %@mgﬁéﬁ%d;% nd wherein
sai d pol yvi nyl qompas i tiomnandsipr 6béat ingtancandencoBPrisete &f s eI
and 16.8% an in saj ' dGarhenaheing agentstmay e weamlint
of between ab%&%ﬁfén?%ég&%ﬁ?ﬁhﬁrei n sa'&d tgsgium ar%o t§ J!
present iA0an anount of beiakkst dRsuPesnsdPERY ﬁFE&Eﬁ‘&l%e‘f‘E og;i g’\/{ger
iE prgsent igléé}nﬁé@i'ﬂio:?fbﬁﬁ%é\@@ﬁtﬁbom 0% and 15% 23. An gci d- gas ol end
absorbing tablet as set forth_jn.claim2 i ) sorbentghgé a blen
‘of activated carbon and %?H'E%*@%I .aiﬁ]‘?“Aﬁ}Dgg{;%-‘g%ga% %’gt?bi ng ta%?gt as set
forth in claim23 \A/rlereinztsca:}d blend is in any proportions incl uoﬁﬁhg t ot al
activated carbon or tot akHéb ica gel. 25. . An acid-gas absorbi ngzgabl et as
set forth in claim19 whérérd said adsorbent is present in an anp pt of

bet ween aBdut 80% and 8SPeluvdnvheyeralsdigopsl yvi nyl pyrrolidi nong is
present in an anount of pehweRBmaBedhr8té¥q(8ndidbn8@%raay whereinisaid

pot assi um bi carbonate is present in an anount of between about 2. g/oand
3.1% and wherein said pBg8ssi um carbonate is present in an amount of

bet ween about 1.6% and 2.5% and wherein said water is present in an anount
of between about 0% and 2% 26. An acid-gas absorbing tablet as set forth
in claim25 wherein said adsorbent is a blend of activated carbon and
silica gel. 27. An acid-gas absorbing tablet as set forth in claim26
wherein said blend is in any proportions including total activated carbon
or total silica gel. WO 02/ 058675 15 PCT/ USQOL/.t. 4291 AMENDED CLAI M5
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10. A nmethod as set forth in claim7 wherein said one basic salt is

sel ected fromthe group consisting of sodium and potassium carbonates and

bi car bongt & sy nskdrs A method as set forth in claim?7 wherei pcpasel/ama basic

salt and said second basic salt are selected fromthe group consisting of

sodi um and pot assi um car bonates and bi carponates. 12. A nethod as set forth

in claim7 wherein said one basic salt is”selected fromthe group

consi sting of sodi um and,potassium carbonat an rei d c

basic salt is sd"€ct BREFIanft el bt Bup ot Weégﬁﬁ% a%fqlm‘,g: e@fgflgﬁhtg%g%t es.

13. In an el e%‘ﬁ’o‘fﬁ‘}e SMTile é";gdancsé r @Ecﬁn%ﬁjﬁrqﬁf 4 he 100%
OCT HLH é%g F

i mprovenent of ; a0 thelbles] Nbagl 01! 65éE 0N fnlesd Cao sai d
«acid-gas gbsq { xﬁitsﬁ‘.ﬁr oY Hetrd1letim@bh¥8kYcatbbhs| &k i @ QROy thedns
by weight "at {figfglggsﬁé Nb1& t¥edid o2NEnbashtedatarbonl Mgilica
associ ated W fly sghch 9489 Bl i s anet a1 sREPEE bastgpead] Branariby _
.associated w sald binder. 16. In an electronic device as set forth in
claim 13 wherein said one basic salt is selected fromthe group consisting
of sodi um and pot assi untgar kpwrtes tahdelti chaborzaess. fabricated elnctihmic
device as set_forth in claim13 ei i.d e I t dssal cond
basi ¢ salt ar%of{%‘@’é& B3NS m tn\gﬁér(g&ﬁ%?gns(%t F‘?S?‘E? ?(? i U%Paﬁd%p%'ggsi um
car bonat @9 anthéreaf bdmat esy AVRYRED ISHEEN@ARPRtASS 19y cappPPRFe5365%° 17

PCT/ USQ / a. 1291, A8.4! Ny an £l 651408t §rfevib fondér Setod Ordpbr ok thaten 3 10
wherein said oné basic salt i's selected fromthe gr

. t f
sodi um and poniRetem cafbersedserand-ithhEenA s4ag Eggﬁﬁatgggiﬁ‘?ss;ﬁq‘tg for

sel ected fromphet 9rauphehrsQdi URbweded , paites St ki higc arfhothkesfoxidgo fmg

aci d-gas absorbing tabl et conprising. by weight an r I nt
of between abGYRPIRSHERHJNAZR p%‘i’bﬁgﬁ§¥p§/?r%?Yﬁ%?géfn@egﬁs%%u%ﬁ?w

bet ween 4.52% apfuds 1 Yandot s ss et bhgamaypriae ef o anyvarmmtbetwern vidleetabout
0.4% and 6. 7% potassi um carbgnat.e j t, Of tavesih fhrad Sur2fagnd
8.4% and wat rgf’ﬂ 22 g‘l%‘ﬁﬁt’ % blg)td\éea%noﬁuéﬁgb (%"pglo._An aci d- gas g
absor bi ng tabtbe asmeetpéviod.in Aftern tbewfarageidy dnbBtBFBeR@S sS& bl end

of activated ga[RoRuANdr8hkhtd Uals Ao\ hrieixba Bl ardipes tatietivas set
forth in clai M 20 wher ai i'd bl is i i

erein sald blend |s i.n an roporitons._i.ncludi ot al
activated carbbandedt o aPPYREIHR ‘?1522.5 A RSP gﬁgébgséf’reﬂirlngy %@‘?ee " as
set forthgn gbabhei) wher plenashd mdgobbeaffestedefentbétwaenahvuhnute

bet ween about 78% apd 88% , and wherein said p I yrrolLdi i
present in anaaﬁouﬁ dgrt '%T‘?\%En a(t}bfﬁ.teq@. %%ang%‘ébgg%qaénde%erlg(ls)ﬁgssgiislém
pot assi um bi cbibapbbaate mmes e lyninylpyrocmt idinoRe Wé'_éﬁeabé@tndfd 4% &nd
3. 9% and whepei g, said, pot gsidim GakhanahenbseRsssent | onareameun, otne

o and 4. 2% an

bet ween about ~0" 2 wherein sald water |s present ig,gn anpun
BErast

t
of between abwixtO¥eanf XHvasBm kicanhengde aBdPpl VG % tP°®Brt h
in clai m%%? V‘@%&%i nEhid 89SenBentitture bbendagboactdwaseticar lged and a
silica gel. AVEN

. DED SHEET ( ARTI CLE 19 WD, 02/ 058675 P 14+ 24.
An aci d-gas abBd8PBi ﬁ@etr@(ﬂét"”atsh SE‘E‘ef ng‘ﬁSFﬁu@I &%h f?aaa%eraﬁ%dégggéd i's
in any proporihgredieaitediveget blehdadt inakedigmabwhxer abtal temperatyee.
25. An acid-gas absorbingtablet_as set _forth. in claim er.giy sai
adsorbent is PEes?RRUYn54n afrourfiotof aBQF%éﬂaEngt @6% éﬁa%’gS‘%q{%nld \%ﬂgr ei n
saijd pol yvi nyhﬁ\){%ﬁ%@ diwrayﬁg vje?l.lpr%ﬂﬁ%éd\ aaglcarmmadgaf Petweeabibbting.2%
and 10.90, an erein said_ potassiu iC onate is _pr i nt
of bet weetl abdgweyesy, 4h§ Q.’-if%‘gaﬁan%%r%fﬁe%%?% iﬂbtaé‘g’s%%ﬁn%agrl%ogg{n %HPE
present in anpaiiekin Ohbbatwanie ahouir lahidh amidgtt Shoamd whedeithesafdnadt er
is present in an anount of between gboyt 0% and,o. t20/%02¢6. An g&igegasc.
absor bi ng t abt@MPeragarer Fange £alt HmBARRE 3Pt adzorBent TS a bl end
‘of activated gPopapideeihijCa0ethe27Einil aniiitgpe aksor bffgetall einag set
forth in claim?26 wherein said blend is in any tﬁétgpeort [ ggguitncfl, Wi 9 ahat al
activated car b@R1Gt tB¥8FSsiah cd FHESTHE AChetfiod of fabricating a m xture
for produgsng 12 00 Goyariahser Equprtebirth.conprising the steps of
provi di ng an adsor bent d a fi%%e?.asg: %@ﬁrﬁd hlsend), gt sl Heddsyberheand
said first basic salt td prodidce-a tirs Xxture, providing a binder and a
second basi ¢ paitassiendiimprbandts riderthen@boyied fosapratigsi c thg migdng
produce a sec Y & 1@ €Ré Jshhé Sinapdateenad siibstureted
29. A net hod %’&q’féagbrl caﬁsngé%%%lrggas set forth in claim28 wherein said
first basic salt and said second basic salt are selected fromthe group
consi sting of sodium and potassi um carbonates and bi carbonates. AVMENDED
SHEET ( ARTI CLE 19) WD 02/ 058675 PCT/ USOL/ ~~291 19 30. A nethod of
fabricating a mxture as set forth in claim28 wherein said first basic
salt is selected fromthe group consisting of sodium and potassium
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(10%& ()_1:3) Y(u E/Je.&mét);éfff—géfgased to the atmosphere when the adsorbent is
heated during operation of the hard drive or the electronic
or computer device. The polyvinylpyrrolidinone binder will
adsorb the acid gas, but there will be no chemical change
as when the acid gas reacts with the basic salt, as

20 described above. However, since there is no chemical
change, the acidic gas will be desorbed from the binder and
pass into the portion of the tablet outside of the binder
where the basic salt is present in the tablet, and the
basic salt will then absorb the acid gas in the above-

25 described manner. As noted above, the basic salt which
operates most efficiently is the potassium bicarbonate
which mixes more readily with the polyvinylpyrrolidinone
than the potassium carbonate.

The charts below show the tablets' performance in

30 retaining an organic acid. In this respect, three 8-10 mg
samples in which the adsorbent was 100% activated carbon in
the above specific formulation containing potassium
carbonate, potassium bicarbonate and polyvinylpyrrolidinone
were tested on a Dynatherm tester and the results were

35 plotted in the following charts. The testing showed that
the average of three specimens absorbed 139 micrograms of
acetic acid and only 6 micrograms were desorbed after
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Organic Acid Desorption
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The following GRAPH B relates to the same subject
However, the plot is the percent of original mass

matter.
desorbed plotted against desorption cycles.

Organic Acid Desorption
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From both graphs it can be seen that the amount
5 desorbed tends to level off after twenty-six desorption

cycles.

3



&:()-P <(d10% c & ()->>>1>">#>%8&>pP44P <P <(d10% c & ()-<P <(d10% c
& ()-P <(d10% c & ()-P <(d10% c & ()-P <(d10% c & ()-P <(d10% c & ()-P

<(d10% g, '8-?%’» >->. >/ >0>kO044P <P <(d10% c & ()-P <(p@ 1() -
1058878 PYSo1944801( ) - P
<(d10% c @’ “(P <(d10% c & ()-(P <(d10% c & ()-P <(d10% c &'()-)P

<(d10% c & ()-0>1>2>3>4>5>nR6(44P <P <(d%0%: c & ()-P <(d10% c & ()-P

The foregoing GRAPHS A and B show the desorption
characteristic of the above tablet'which contains the KHCO;5.

The significance of the KHCO; can be appreciated when the
above GRAPHS A and B are compared to the following GRAPHS

5 C and D wherein the tablet did not contain the KHCO3. The
tablet of GRAPHS C and D contained adsorbent in the amount

of 87% (which was 100% activated carbon) and potassium
carbonate in the amount of 2% and 9% polyvinylpyrrolidinone

and 1% aluminum stearate and 1% water. The potassium

10 carbonate was mixed only with the adsorbent, and this
mixture was thereafter mixed with the
polyvinylpyrrolidinone. Briefly, when GRAPH A is compared

to GRAPH C, it can be seen that the total amount desorbed

in GRAPH A is 6.3 micrograms as compared to 75 micrograms

15 in GRAPH C, thereby illustrating the capacity of the KHCO4
to greatly limit desorption. The same result is evident
from a comparison of GRAPH B wherein 4.5% of the original
mass is desorbed as compared to GRAPH D wherein 52% of the

original mass is desorbed.
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The terms "absorb" and "absorbing" used above are
intended to mean that the gas is chemically changed as a
result of the reaction, whereas the terms adsorb and desorb
are intended to mean that the gas is not chemically changed
as a result of being combined with and released from,
respectively, the binder and the adsorbent.

While the above description has referred to an
adsorbent being used with both the adsorbent and the
binder, under certain circumstances it may be desirable to
use the absorbent with only the binder.

While the above description has referred to
electronic apparatus, computers and a computer hard drive,
it will be appreciated that the acid-gas absorbing tablets
and method of the present invention are also applicable to
other types of electronic equipment including but not
limited to DVD's, optical readers, etc.

While preferred embodiments of the
invention have been disclosed, it will be appreciated that
it is not limited thereto but may be otherwise embodied

present

within the scope of the following claims.
Mul\Appln\PCT-5001.5pc
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CLAIMS

1. An acid-gas absorbing tablet comprising in
relatively sufficient proportions by weight at least one
adsorbent, a binder, and at least one basic salt.

2. An acid-gas absorbing tablet as set forth in
claim 1 including a second basic salt.

3. An acid-gas absorbing tablet as set forth in
claim 2 wherein said at least one basic salt is primarily
associated with said adsorbent, and wherein said second
basic salt is primarily associated with said binder.

4. An acid-gas absorbing tablet as set forth in
claim 1 wherein said at least one basic salt is selected
from the group consisting of sodium and potassium
carbonates and bicarbonates.

5. : An acid-gas absorbing tablet as set forth in
claim 1 including a second basic salt, and wherein said at
least one basic salt and said second basic salt are
selected from the group consisting of sodium and potassium

carbonates and bicarbonates.

6. An acid-gas absorbing tablet as set forth in
claim 1 wherein said at least one basic salt is selected
from the group consisting of sodium and potassium
carbonates, and a second basic salt selected from the group
of sodium and potassium bicarbonates.

7. A method of absorbing acid gases from an
electronic device comprising the steps of providing an
acid-gas absorbing tablet comprising in relatively
sufficient proportions by weight at least one adsorbent, a
binder, and at least one basic salt, and installing said
acid-gas absorbing tablet in said electronic device.
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8. A method as set forth in claim 7 wherein said

acid-gas absorbing tablet includes a second basic salt.

9. A method as set forth in claim 8 wherein said at
least one basic salt is primarily associated with said
adsorbent, and wherein said second basic salt is primarily

associated with said binder.

10. A method as set forth in claim 7 wherein said at
least one basic salt is selected from the group consisting
of sodium and potassium carbonates and bicarbonates.

11. A method as set forth in claim 7 including a
second basic salt, and wherein said at least one basic salt
and said second basic salt are selected from the group
consisting of sodium and potassium carbonates and

bicarbonates.

12. A method as set forth in claim 7 wherein said at
least one basic salt is selected from the group consisting
of sodium and potassium carbonates, and a second basic salt
selected from the group of sodium and potassium

bicarbonates.

13. In an electronic device wherein acid gases are
generated, the improvement of an acid-gas absorbing tablet
in said electronic device, said acid-gas absorbing tablet
comprising in relatively sufficient proportions by weight
at least one adsorbent, a binder, and at least one basic
salt.

14. In an electronic device as set forth in claim 13
including a second basic salt.
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15. In an electronic device as set forth in claim 14
wherein said at least one basic salt 1is primarily
associated with said adsorbent, and wherein said second
basic salt is primarily associated with said binder.

16. In an electronic device as set forth in claim 13
wherein said at least one basic salt is selected from the
group consisting of sodium and potassium carbonates and

bicarbonates.

17. In an electronic device as set forth in claim 13
including a second basic salt, and wherein said at least
one basic salt and said second basic salt are selected from
the group consisting of sodium and potassium carbonates and

bicarbonates.

18. In an electronic device as set forth in claim 13
wherein said at least one basic salt is selected from the
group consisting of sodium and potassium carbonates, and a
second. basic salt selected from the group of sodium and
potassium bicarbonates.

19. An acid-gas absorbing tablet comprising by weight
an adsorbent in the amount of between about 73% and 93%,
polyvinylpyrrolidinone in an amount of between 4.2% and
25.1%, potassium bicarbonate in an amount of between about
0.4% and 6.7%, potassium carbonate in an amount of between
about 0.2% and 8.4%, and water in an amount of between 0%
and 30%.

20. An acid-gas absorbing tablet as set forth in
claim 19 wherein said adsorbent is a blend of activated
carbon and silica gel.

21. An acid-gas absorbing tablet as set forth in
claim 20 wherein said blend is in any proportions including
total activated carbon or total silica gel.
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22. An acid-gas absorbing tablet as set forth in
claim 19 wherein said adsorbent is present in an amount of
between about 78% and 88%, and wherein said
polyvinylpyrrolidinone is present in an amount of between
about 8.3% and 16.8%, and wherein said potassium
bicarbonate is present in an amount of between about 1.4%
and 3.9%, and wherein said potassium carbonate is present
in an amount of between about 0.8% and 4.2% and wherein
said water is present in an amount of between about 0% and
15%.

23. An acid-gas absorbing tablet as set forth in
claim 22 wherein said adsorbent is a blend of activated

carbon and silica gel.

24. An acid-gas absorbing tablet as set forth in
claim 23 wherein said blend is in any proportions including
total activated carbon or total silica gel.

25. . An acid-gas absorbing tablet as set forth in
claim 19 wherein said adsorbent is present in an amount of
between about 80% and 85%, and wherein said
polyvinylpyrrolidinone is present in an amount of between
about 9.2% and 10.9%, and wherein said potassium
bicarbonate is present in an amount of between about 2.6%
and 3.1%, and wherein said potassium carbonate is present
in an amount of between about 1.6% and 2.5% and wherein
said water is present in an amount of between about 0% and
2%.

26. An acid-gas absorbing tablet as set forth in
claim 25 wherein said adsorbent is a blend of activated

carbon and silica gel.

27. An acid-gas absorbing tablet as set forth in
claim 26 wherein said blend is in any proportions including
total activated carbon or total silica gel.
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1. An acid-gas absorbing tablet comprising in
relatively sufficient proportions by weight at least one
adsorbent, a binder, one basic salt and a second basic
salt, said one basic salt being primarily associated with
said adsorbent, and said second basic salt being primarily
associated with said binder.

4, An acid-gas absorbing tablet as set forth in
claim 1 wherein said one basic salt is selected from the
group consisting of sodium and potassium carbonates and
bicarbonates.

5. An acid-gas absorbing tablet as set forth in
claim 1 wherein said one basic salt and said second basic
salt are selected from the group consisting of sodium and
potassium carbonates and bicarbonates.

6. An acid-gas absorbing tablet as set forth in
claim 1 wherein said one basic salt is selected from the
group consisting of sodium and potassium carbonates, and
said second basic salt is selected from the group of
sodium and potassium bicarbonates.

7. A method of absorbing acid gases from an
electronic device comprising the steps of providing an
acid-gas absorbing tablet comprising in relatively
sufficient proportions by weight at least one adsorbent, a
binder, and one basic salt primarily associated with said
adsorbent, a second basic salt primarily associated with
said binder, and installing said acid-gas absorbing tablet
in said electronic device.

AMENDED SHEET (ARTICLE 19)
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11. A method as set forth in claim 7 wherein said
one basic salt and said second basic salt are selected
from the group consisting of sodium and potassium

carbonates and bicarbonates.

12. A method as set forth in claim 7 wherein said
one basic salt is selected from the group consisting of
godium and potassium carbonates, and wherein said second
basic salt is selected from the group of sodium and

potassium bicarbonates.

13. In an electronic device wherein acid gases are
generated, the improvement of an acid-gas absorbing tablet
in said electronic device, said acid-gas absorbing tablet
comprising in relatively sufficient proportions by weight
at least one adsorbent, a binder, one basic salt,
primarily associated with said adsorbent, and a second

basic salt primarily associated with said binder.

16. In an electronic device as set forth in claim 13
wherein said one basic salt is selected from the group
consisting of sodium and potassium carbonates and
bicarbonates.

17. In an electronic device as set forth in claim 13
wherein said one basic salt and said second basic salt are
selected from the group consisting of sodium and potassium

carbonates and bicarbonates.
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said second basic salt selected from the group of sodium

and potassium bicarbonates.

19. An acid-gas absorbing tablet comprising by
weight an adsorbent in the amount of between about 73% and
93%, polyvinylpyrrolidinone in an amount of between 4.2%
and 25.1%, potassium bicarbonate in an amount of between
about 0.4% and 6.7%, potassium carbonate in an amount of
between about 0.2% and 8.4%, and water in an amount of
between 0% and 30%.

20. An acid-gas absorbing tablet as set forth in
claim 19 wherein said adsorbent is a blend of activated
carbon and silica gel.

21. An acid-gas absorbing tablet as set forth in
claim 20 wherein said blend is in any proportions
including total activated carbon or total silica gel.

22. An acid-gas absorbing tablet as set forth in
claim 19 wherein said adsorbent is present in an amount of
between about 78% and 88%, and wherein said
polyvinylpyrrolidinone is present in an amount of between
about 8.3% and 16.8%, and wherein said potassium
bicarbonate is present in an amount of between about 1.4%
and 3.9%, and wherein said potassium carbonate is present
in an amount of between about 0.8% and 4.2% and wherein
said water is present in an amount of between about 0% and
15%.

23. An acid-gas absorbing tablet as set forth in

claim 22 wherein said adsorbent is a blend of activated

carbon and silica gel.
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25. An acid-gas absorbing tablet as set forth in
claim 19 wherein said adsorbent is present in an amount of
between about 80% and 85%, and wherein said
polyvinylpyrrolidinone is present in an amount of between
about 9.2% and 10.9%, and wherein said potassium
bicarbonate is present in an amount of between about 2.6%
and 3.1%, and wherein said potassium carbonate is present
in an amount of between about 1.6% and 2.5% and wherein
said water is present in an amount of between about 0% and

2%.

26. An acid-gas absorbing tablet as set forth in
claim 25 wherein said adsorbent is a blend of activated

carbon and silica gel.

27, An acid-gas absorbing tablet as set forth in

claim 26 wherein said blend is in any proportions
including total activated carbon or total silica gel.

28. A method of fabricating a mixture for producing
an acid-gas absorbing tablet comprising the steps of
providing an adsorbent and a first basic salt, blending
said adsorbent and said first basic salt to produce a
first mixture, providing a binder and a second basic salt,
blending said binder and said second basic salt to produce
a second mixture, and blending said first and second

mixtures.

29. A method of fabricating a mixture as set forth
in claim 28 wherein said first basic salt and said second
basic salt are selected from the group consisting of
sodium and potassium carbonates and bicarbonates.
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in claim 34 wherein said first basic salt is selected from
the group consisting of sodium and potassium carbonates,
and wherein said second basic salt is selected from the
group of sodium and potassium bicarbonates.
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