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METHOD AND APPARATUS FOR GENERATI NG OXYGEN BACKGROUND
OF THE I NVENTION Field of the Invention The invention

wo edoabss’general |y to oxygen generati on and, nBEEUS2004/010122
particularly, to robust oxygen generation froma solid

or |iqui crinti e I i re
oxygen ggng§%Ué§g ﬁ??ﬁ@%ﬁ%gw55?e?§§gﬁﬁgégﬁi%2##@@2.
More particul arl nedi cal devices use highly pure
559595%%§9i8£_£55L£ﬁ25§5£%§ However, production or
. generation, transportation, delivering, usage and
EiégﬂﬂﬁﬁgEQQLEEXQQEhgﬁan be both cunbersome and

dangerous. Typical devices today utilize a variety of
ne@ns tiovsharnenand: jriozhiceenrygehy FEar anybabogenethéion and,
nost conmmon apparatus is a conpressed gas tank. The
mor€oppressadagay, t ank, réhostghoxiy§eheageyerb@qinl €Srdn a solid or
regul ator, and can be quite dangerous. Oxygen is a
liq¥ggy reactive element that can be expl osive.
Therefore, conpressed tanks of pure Oxygen gas can
pose a very realistic fire or explosive hazard. There
are a variety of other Oxygen generation devices that

utilize chem.cal_reactions. For exanple, Oxygen
99§%%%%i%@ﬂe%fe%%$s§%ﬁiz%gegﬂ%ed in passenger aircraft

for. supplying Oxygen to passengers if the aircraft ,

de%%%% YUripese. Fh¥ge"capfstets, used within a variety of

applications. More particularly, medical devices use highly

pure oxygen for ©patient care. However, production or
generation, transportation, delivering, usage and storage of
oxygen can be both cumbersome and dangerous.

Typical devices today utilize a variety of means to store
and produce oxygen. Far and above, the most common apparatus is
a compressed gas tank. The compressed gas tank, though, is
heavy, requires a regulator, and can be quite dangerous. Oxygen
is a very reactive element that can be explosive. Therefore,
compressed tanks of pure Oxygen gas can pose a very realistic
fire or explosive hazard.

There are a variety of other Oxygen generation devices that
utilize chemical reactions. For example, Oxygen generation
canisters are used in passenger aircraft for supplying Oxygen to
passengers 1f the aircraft depressurizes. These canisters,
though, can be very unstable devices, especially once the

canisters have Dbeen deemed to have outlived their respective
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t hough, can be very unstable devices, especially once
the canisters have been deemed to have outlived their
wo egpesirveshel f -l1ives. In addition, these caPCBUSI084/010122
typically require a spark to initiate the chewnga
actjon. 0 i.fh th conpressed gas an ,
she{PRELUOR: o opdisc PoAT BRkSe", lcsaﬁﬁsfhrgﬁm??e%lly require a
' [ t. ese neta
spaPEt é conéflgers an safeti equi pren

contRi hats*ate hirghtieBtbfbci®dCtHP%or rosi on, whi ch
coul d render the container useless. These netal
CONPEFNERS niytRAI 8BtReqOPESEREEI AGSMaNAt ehendealaenerators,
have noving parts. Al so, utilization of netal
cackont@Pfier § yearaBé yquinteartdemsy. nmetsal coosegieace, bhey safety
can limt the range of applications for usage, or they
equiymyemot be Thelde - seitbed tonaabnead range wighly subjected to
applications. Therefore, there is a need for a nethod
cormosli @t, apppsiatasul®rrgeaer ath89c-EKY4eRethateh 8580 @hese metal
robust and | ess hazardous and that addresses at | east

contsoiff Al QIQ@'§@§uP?éogﬁééfg%mﬁébnggﬂgggéiogﬁ?naave moving

met hods and apparat uses for~producing or gegﬁra
ans ing, ' delivering _or storin gen. ,
pard FnSPRTELNY, e D0 SE e 00,20 SLBTLIB OO ne e
rovi des an_apparatus for generating Oxygen. The
%%dparat%% c@anP§§§q369€§selFhﬁWsoF?Fhe]dﬁ%ﬁ?atE%e range of
conprises an aqueous, Oxygen produci ng sol ution

APPIgRtEEY FRTt HSadysePr WHEs®i Ravheneesiiet i mglhastéted to a
solution is at |least configured to be non-toxic and

broaghampsige e apedilcritignsast e

Therefore, there is a need for a method and/or apparatus

hea

for generating Oxygen that is more robust and less hazardous and
that addresses at least some of the problems associated with
conventional methods and apparatuses for producing or

generating, transporting, using, delivering or storing Oxygen.

SUMMARY OF THE INVENTION

The present invention provides an apparatus for generating
Oxygen. The apparatus comprises a vessel. Also, the apparatus
comprises an aqueous, Oxygen producing solution contained in the
vessel, wherein the resulting waste solution is at least
configured to be non-toxic and wherein the resulting waste
solution is at least configured to not be an environmental

hazard.
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solution is at |least configured to not be an
envi ronnment al hazard. BRI EF DESCRI PTI ON OF THE DRAW NGS
wao-2005a5630r € conpl et e under st andi ng of the preseeL/US2004/010122
i nvention and the advantages thereof, reference is now
made to the follow ng descriptions taken in
BRIEFoMESTRTEIT ON OF (e BRAHHR%®yi ng dr awi ngs, in which:
FIGURE 1 is a bl ock diagram depicting an Oxygen
genrar & anoré&l GoREl2tes uadkirewackany ddpi©te ngrasent stnvention
nmet hod of produci ng Oxygen; FIGURE 3 is a flow chart
and depicCt iR tSeeend tietrkod , of rpredudiceg Osygeny amdde to the
FIGURE 4 is a flow chart depicting a third method of
Fol AT N QVGEN 1 IIETAI LERRDESCRIPT!I Qdbhfubibeion  with  the
foll owi ng di scussion, nunerous specific details are
t fort royvj de a augh under st andi ng of the
aceqBarsira s Rehea

wever, those skilled in the art

wi | | reci ate that the present .invention be )

e i o o SgBarT e P 1 (sl generator;

i nstances, well -known el enents have been illustrated

i 7 S Rmmei cisr dl dlOWi 48R&M f BFRFFRIBPde? rotrifo method of

obscure the present invention in unnecessary detail.
prodadding élxadden; for the nost part, details concerning

nmechani cal connections, sinple inorganic chem stry,

amdaure | Bkeis havefbeen chart depicting a second method of

producing Oxygen; and
FIGURE 4 is a flow chart depicting a third method of

producing Oxygen.

DETAILED DESCRIPTION

In the following discussion, numerous specific details are
set forth to provide a thorough understanding of the present
invention. However, those skilled in the art will appreciate
that the ©present invention may be practiced without such
specific details. In other instances, well-known elements have
been illustrated in schematic or block diagram form in order not
to obscure the present invention in unnecessary detail.
Additionally, for the most part, details concerning mechanical
connections, simple inorganic chemistry, and the like, have Dbeen
omitted inasmuch as such details are not considered necessary to

obtain a complete understanding of the present invention, and
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omtted i nasmuch as such details are not considered
necessary to obtain a conpl ete understandi ng of the
w@e@s®em47i nventi on, andare considered to be w p¢i/nS100€010122
under st andi ng of persons of ordinary skill in the
relevant art. Referring to FIGURE 1 of the draw ngs,
are t honsefleredc et aurkd alWitbdngehes alundedsdiaggkitss af persons of
Oxygen generator. The Oxygen generator conprises a
ordivesisel skilZ, in huhe didlieraritO4riout put |1ine 106, and a
usage device 108. The vessel 102 contains the
cogpps ey wher essuHEenicalof eatld orirdwdingar,odudes reference
the Oxygen takes place. The vessel 102 can be conposed
num%?aﬁ-Wﬁﬂjeg%n%&aWQEerB@E%gnEQésexéﬂp|@xy b8 VRSSeta e, The
e conposed of pol ypropyl éne. However, the Oxygen

Oxy%%ﬂ%%%%%ﬁg%g) oQk%Fﬁg%%gre t@éésébe Y§§§ehalqéﬁﬂ ifier 104,

a material that can wthstand, or I C
has a conductivity to withstand, t heat generated
CULRYS 4] h]edJ ’es%%cg 3 053 i g’ 1e ]c(ﬁb:m cal reaction.

Typically, the walls of the vessel can vary in .
t IBkn§§§?eﬂbWE¥%rFOPﬁélﬁﬁydéﬁag%ﬂ@P%FBWeﬁgO‘@Wﬂﬂ? a chemical

requires that the walls of the vessel 102 have a
reacthigkneBatt bardoasswitisst@nemet pheer RdRCr-essTiesvessel 102
that result from aqueous sol utions and gas pressure.
can The momgersgenefatedvaridin tiie meesselalld? | For resapple, the
of a chem cal reaction. The chem cal reaction takes

ves$ BCBahN KN @@M?@gédE@w resTERt oPleddat  upoarewonpl ehe Oxygen

depletion of alimting reactant, the renai ni ng waste
genSPA U1 Op§an e AL§GRFESOchat the vessel 102 be composed of a
material that can withstand, or which has a conductivity to
withstand, the heat generated inside the vessel 102 during the
chemical reaction. Typically, the walls of the vessel can vary
in thickness. However, the Oxygen generator 100 only requires
that the walls of the vessel 102 have a thickness that can
withstand the internal ©pressures that result from aqueous
solutions and gas pressure.

The oxygen generated within the vessel 102 is a result of a
chemical reaction. The chemical reaction takes place 1in an
aqueous environment so, that upon complete depletion of a
limiting reactant, the remaining waste solution can be discarded
into conventional waste disposal systems. The waste solution is
also not an environmental hazard as defined by generally

accepted systems for measuring material properties, such as the

Environmental Protection Agency’s (EPA) Risk Screening
4
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into conventional waste disposal systens. The waste
solution is also not an environnental hazard as
waledosnsd7by general |y accepted systens for nmeaBCr/Usz04/010122
mat eri al properties, such as the Environnental
Protection Agency' s (EPA) Ri sk Screeni ngEnvironment al
Envinedineatterds Ishela t sy | e, Fehec¥pia® ¥° soF ¢ i Yyasegnsolution
be soda ash dissolved in water. In order to achieve
can tthe steki rasth Odsgel vgehdematiaderand envi r onnment al
acceptability, there are several chem cals that can be
utid i z@derTheol | Athisger eded ande Shaid d g genwateheration and
sol ubl e powder or liquid that is non-toxic, not an

envi@ DBt akb-Bazandl 1 A9t amepdP| askVeseOfa® fdHeicals that
hazard, and have a long shelf-life. Non -toxic, not a

can FpLE dg{%ﬁd?nd RRL aﬂangi ive can-fe debingd 88 a water-

compoun at are not ened” to be, respectively, non
- t.oxi c, fire hazard, .or_an explosive, b ner. al |
soLuIZh iy S BTt | 1 Rt R4 pr 5pEr Eagndt r¥nmental
such as the Hazardous Materials_|Information %@e
hazamawl Spot APsEXRLIDHE shBPE A i FerRamdBerdef | %V& a long
material that can be stored for an indefinite period ,
sheldf-ltiifiee whéen stox e, bebbwat hé ret dvdard t efisbradiur @nopxplosive
86 Fahrenheit (F). For exanple, Sodi um Percarbonate
can ( 22 @3 2q2Ys povolgrowads betlant aczept abde neaecenedl to Dbe,
that can be dissolved in water. The resulting waste
resgddcdiuivi ifyr,om st 0gx Sodi um Percanbhoaats (Na2COBRPHREIZE, by a
in an Oxygen generation reaction is an aqueous
e%%il‘ﬂ on ebpBeda 458tednersr g ALSA Ry VAt 2af properties,
It eny checm' gal S tﬁgt %an ber used as trﬁge Iiam' tri r?g properEres
such as the Hazardous Materials Information System (HMIS). Also,
a long shelf-life can be defined as a material that can be

stored for an indefinite period of time when stored below the
standard temperature of 86° Fahrenheit (F). For example, Sodium

Percarbonate (2Na,C03e3H,0,) powder can be an acceptable material
that can be dissolved in water. The resulting waste liquid from
using Sodium Percarbonate (2Na,CO3¢3H;02) in an Oxygen generation
reaction is an aqueous solution of Soda Ash. There are also a
variety of other chemicals that can be used as the limiting
reactant, such as Sodium Perborate (NaBHO3).

These powders or liquids, though, can also require the use
of a catalyst. The catalysts, too, should be water-soluble,
non-toxic, not an environmental hazard, not an explosive, not a

fire hazard, and have a long shelf-life. Typically, a metal-
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reactant, such as Sodi um Perborate (NaBHOs) These
powders or |iquids, though, can also require the use
wo@booa/osaral yst. The catal ysts, too, should be PCT/US2004/010122
wat er - sol ubl e, non -toxic, not an environnental
hazard, not an explosive, not a fire hazard, and have
baseal | onga bhet f cRpf e Typpealtioy, ini hbake bhbed wmlgat reaction,
can be used to initiate the chem cal reaction
combdondi nedthi td ashdhtaaded sedltt to abserbot Hdhdhelteat generated
generated during the reaction. For exanple, a
duric@bimatieucoforn. Manganesemeoapowndortd rea tSarti unk basEdnganese
compound or simlar hydrated salt can be used. There

comph @l $8q aavasd @iy aba 84 akyabsuhBato£anife1Hsethydtided salt
as conpounds containing Iron or Iron Oxi des and é%pper

can %&aqgﬂ? r C¥ﬁg§ 'akgtHHEEV%L%34¥%%¥|é¥N§é¥§E oM N can be

generators can be varie pen on the anmount o
the limting reactant and the ampunt of the catal ys{..
usedt'hesleg]w Fat CVRTEES GERAEL R Yof E@??ge%rcg%o o?@%rdes and

continuously or for predeterm ned periods of tine

Corpgep &diGPreT e d&Fount of the Iimting reactant and
the catalyst . Once a limting reactant and, possibly,
a Iedtudltyiste Yyave theenfdddedr @ 68 wat 9™ cdiitsai Wedafasns can  be
the vessel 102, then a humdifier 104 allows for the

varildn di bepahbddngand! otheoakiong tofo fOxygen lgeneratgedreactant and
within the vessel 102. Typically, the humdifier 104

the Bt ieS,t1y @ds] yed ercivapprow t batdevapl ese obeneration of

Oxygen gas bei ng generated. The various configurations
Oxydghtéghld occur continuously or for predetermined periods of
time depending on the amount of the limiting reactant and the
catalyst.

Once a limiting reactant and, possibly, a catalyst have
been added to water contained within the vessel 102, then a
humidifier 104 allows for the humidification and/or cooling of
Oxygen generated within the vessel 102. Typically, the
humidifier 104 humidifies, or adds water vapor, to the volume of
Oxygen gas being generated. The various configurations of the
humidifier can also vary the amount of humidity that can be
added to the flow of Oxygen. For example, the humidifier 104
can be configured for use by an individual where the relative
humidity of the Oxygen gas is 65%. The humidifier can have a

variety of configurations that can also vary the temperature of

the Oxygen out of the vessel 102.
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hum difier can also vary the anmbunt of humdity that
can be added to the flow of Oxygen. For exanple, the
wovsadsdsrer 104 can be configured for use by aPCT/US2004/010122
i ndi vi dual where the relative humdity of the Oxygen
gas is 65% The humdifier can have a variety of
c driftiairest i tohsthehdrurelahl Bileso W4 yis e ¢eRpBiaguEebef 106. The
the Oxygen out of the vessel 102. Attached to the
cartuimgifuler ddriss atcaar ysaget de¥it@6.10Bhe CBire yiwmge may be a
tube carries to a usage device 108. The tube may be a
variealy esy ebn€oghirguiahkons.Fdorerxappt e, thhe @arryimg tube can
tube can be standard nedi cal tubing. Al so, the

be g@éﬁ&é?& e can Q%b@ﬂbttedAU%oord@Eet‘%aﬁﬁgMjﬁﬁ tube can be
Oxygen to a room or conpartnent. The usage device can

Omltaé ({) PSGVI \é%r]:] eEé{bg)f oQ/quf' gél)E ér‘?n§o Fé)r rg)csﬂm%xe CEH\ artment.

ce can & standard’ medical breat hi ng mas
Re err| to FIGURE 2 of the draw he ref erence
The ia4%) S980°GeRERaR UeRT ghar BE 5 LTI S Gt ioLTaL fons . Fox
depicting a first nethod of produci ng oxygen

exampgE, 20aS E@@g%nﬁﬁiﬁﬁﬁpFévld%aaafFF§PQ%QQKﬁFQ%ﬁ§E breathing
generating Oxygen that utilizes the Oxygen generat or

maslof FIGURE 1 . In step 202, water is added to the
vessel 102 of FIG 1 . In step 204, the limting
r dacfteanti rppwaer  IFI GAlRded 2t o offhe that edramdndisssolthed. reference
In step 206, the catalyst, if any, is added to the

numedHIE 0SB0 SQLHE O] goaLal BhAgetha Ifiliwt idihreagéphttihg a first
step 208, the vessel 102 of FIG 1 is sealed. The

me t HIY 8N HRNRIALRA JfRf8n.

Steps 202, 204, 206, and 208 provide a first method for
generating Oxygen that utilizes the Oxygen generator of FIGURE
1. In step 202, water is added to the vessel 102 of FIG. 1. In
step 204, the limiting reactant powder is added to the water and
dissolved. In step 206, the catalyst, if any, is added to the
aqueous solution containing the limiting reactant. 1In step 208,
the vessel 102 of FIG. 1 is sealed. The Oxygen generated from
the Oxygen generator of FIG. 1 can then be used for a variety of
purposes.

Referring to FIGURE 3 of the drawings, the reference
numeral 300 generally designates a flow chart depicting a second
method of producing oxygen.

Steps 302, 304, and 306 provide a second method for

generating Oxygen that utilizes the Oxygen generator of FIGURE

1. In step 302, water is added to the vessel 102 of FIG. 1. 1In
7
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t he Oxygen generator of FIG 1 can then be used for a
variety of purposes. Referring to FIGURE 3 of the
wale@dionygs, the reference nuneral 300 general | yPCT/US2004/010122

designates a flow chart depicting a second net hod of
produci ng oxygen. Steps 302, 304, and 306 provide a ,

stered®hd RBEhOHTEbINgeRBRAFPRG BRYGER £R&t ChE IGofed Ysfe 1f any,
Oxygen generator of FIGURE 1 . In step 302, water is

are adimdltanepesvpsgdiedozoofthE ®ater . | nkk ept8p430fhe the vessel
limting reactant powder and the catalyst, if any, are

102 sbfiulFTanedusiy addeddt o tTie Watyeren |geseept SO6£rome the Oxygen
vessel 102 of FIG 1 is sealed. The Oxygen generated

gené QML her Qxygenl geaeraior 198 & flocan vhenebe disefurposes.
for a variety of purposes. Referring to FI GURE 4 of

thﬁegé?¥{H§51%+heFf@@@ﬁen§e_J¥Un¥H@ 400, 06nef al [she reference

designhates™ a ow chart depicting a third nethod of

d
roduciRg 0X R,.St .. 404, rQyj :
e 4R RO A e L Joraiatt e Baernt That LE Tl SBaCrRgd 2 thixd
Oxyge enerator of FIGURE 1 . In step 402, a liquid
met]i“i’%(n' ?Enlgr? et At WY 2SI ved in water is added to the
vessel 102 of FIG 1 . In step 404, the catalyst, if
anytepPs afeed t80fhe BPHui 4OPi nPEPHEIPeadt attilidh &sdfod for
406, the vessel 102 of FIG 1 is sealed. The Oxygen
gengeneiag e@xioem tthe tOxygehl genetheoOxafgem @enerarof hed FIGURE
be used for a variety of purposes. It will further be
1. undersdegodi@2z pmat heguddedainigring reactant dissolved in water

is added to the vessel 102 of FIG. 1. In step 404, the
catalyst, if any, is added to the liquid limiting reactant. In
step 406, the vessel 102 of FIG. 1 1is sealed. The Oxygen
generated from the Oxygen generator of FIG. 1 can then be used
for a variety of purposes.

It will further  Dbe understood from the foregoing
description that various modifications and changes may be made
in the preferred embodiment of the present invention without
departing from its true spirit. This description is intended
for purposes of illustration only and should not be construed in
a limiting sense. The scope of this invention should be limited

only by the language of the following claims.
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description that various nodifications and changes nmay
be made in the preferred enbodi nent of the present
WO pwsnsd4on Wit hout departing fromits true spiPCT/USIN4/610122
description is intended for purposes of illustration
CLA%@%y and should not be construed in a limting sense.
scope of this invention should be limted onIy by
the Ian of thea%oIIOMAng cl ai ms. CLAI M5 1.
aphar at a’fﬁ: &t ?%&%@%Wn%t%%%l?&rwte%lzed by:
vessel (102); and an aqueous, Oxygen producing
s UteDPe koht @i necBih the vessel (102), wherein a
resulting waste solution is at |east non -toxic and
whaer eianudiei g, es Oiktyioeg wastdusohygt i soliusian |eastateéd in the
an environnmental hazard. 2 . The apparatus of Claim1,
vessdier €iln2h he wopeoits, aOwygan ProfluaiaRgesddli®©ohSis at least
further characterized by a reactant selected fromthe

non-HOM: CORGI hieraial Sdi v Per £ bprate NRRGER, H%O%t least
and Sodi um Perborate (NaBHO3) diSsolved in water. .

not-gﬁaéﬂ¥¥¥6ﬁ of1 dp dmy 1l or 2, wherein the aqyeous,

Oxygen producl hg so utlon is further characterized by
a water - soluble catalyst, wherein the water-soluble
catalyst is at least non -toxic, at |east not an
environnental hazard, at |east not an expl osive
hazard,Thft IRRREAHS aff FrélRazar dhedifd mattheaggueous, Oxygen
having a |long shelf -life. 4 . The apparatus of C aim
pro@pcyﬂﬁbréﬁﬂxﬂh@mhqub@usfu(y@@@n characterized by a reactant

selected from the group consisting of Sodium Percarbonate

(2Na,CO3#3H;0,) and Sodium Perborate (NaBHOj3;) dissolved in water.

3. The apparatus of Claims 1 or 2, wherein the aqueous,
Oxygen producing solution is further characterized by a water-
soluble catalyst, wherein the water-soluble catalyst is at least
non-toxic, at least not an environmental hazard, at least not an
explosive hazard, at least not a fire hazard, and at least

having a long shelf-life.

4. The apparatus of Claim 1, wherein the aqueous, Oxygen
producing solution is further characterized by a catalyst of

Manganese Dioxide (MnO;) and Sodium Carbonate (Na,COs3).
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produci ng solution is further characterized by a
catal yst of Manganese Di oxi de (MnQ2) and Sodi um
w@220050are (Na2C33).5 . The apparatus of C ai mPGr/US2004/010122

wherein the water -soluble catalyst is further
characterized by a m xture of Manganese D oxide (MQ2)
arfd Sodihem eapbsatue @B2EHBI™M, 33 wiFREeappdili uyager-soluble
Claim1, wherein the aqueous, Oxygen produci ng

catalotatt i ais | Suftinéherclehmactstmidiecedblyy a catxfyse off Manganese
netal oxide. 7 . The apparatus of Clains 3, wherein

DiodikR watrey,) sahubkedeatakysbonatburivhecophar acteri zed by
a metal oxide. 8 . The apparatus of Claim1, wherein
the apparatus is further characterized by a humdifier
(104) at Ieast configured to be coupled to the vesse

(102) . élagr ar gk us ) gf ,Chal ngEérém‘?r’@rﬁé‘ LB8eous, Oxygen

apparat US I er C aracteriZe a carrier ‘tube

st _confi e att ched
pro#ﬂﬁﬁ%ﬂf?@h ?i@ﬂ) lﬁo %@Fho $o1¢ % ré?lng Yan? oSRfé Yot of
produci ng generator, characterlzed by steps of:
metH} |9%5iff-a vessel with water (202, 302, 402);
di ssolving a water -soluble powder or liquid at |east
used as a Oxygen producing reactant, wherein the
wat er - sol ubl e powder is at |east non -toxic, at |east
not. an Brvi appaeatas bdzarlhing | Bastwheate ian Expl veiteeg-soluble
hazard, at |least not a fire hazard, and at |east

catdIBM g A fonithesheldarddtea (22 by3C4 meAl?) oxille. The
met hod of Claim 10, wherein the nmethod is further
8. The apparatus of Claim 1, wherein the apparatus 1is
further characterized by a humidifier (104) at least configured

to be coupled to the vessel (102).

9. The apparatus of Claim 8, wherein the apparatus is
further characterized by a carrier tube (106) at least

configured to be attached the humidifier (104).

10. A method for operating an Oxygen producing generator,
characterized by steps of:

filling a vessel with water (202, 302, 402);

dissolving a water-soluble powder or liquid at least |used
as a Oxygen producing reactant, wherein the water-soluble powder

is at least non-toxic, at least not an environmental hazard, at

10
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characterized by steps of: dissolving a water-sol uble
catal yst after the water -sol uble powder is dissol ved,
wob@sesd7t he wat er -sol ubl e powder is at | eastPCT/US2004/010122
non-toxic, at |east not an environnental hazard, at
| east not an expl osive hazard, at least not a fire
leatazapt, aan@x@ldsdyst RaLty 2@t ohgashelPH iF ef{p®ehazard, and
304, 404) . 12. The nmethod of C aim 10, wherein the
at retdtochdasidard hesng herelct el e d( 204 stHps of02) .
di ssolving a water -soluble catal yst sinmultaneously
with the water -sol uble powder, wherein the water
-sol ubl e powder is at |east non -toxic, at |east not

am envifnneatRbahazacdaiat leasihaenfd oti@dm8ehodnis further
expl osi ve hazard, at least not a fire hazard, and at

chald@st, having lang shetf -life (206, 304, 404)

dissolving a water-soluble catalyst after the water-soluble
powder 1is dissolved, wherein the water-soluble powder is at
least non-toxic, at least not an environmental hazard, at least
not an explosive hazard, at least not a fire hazard, and at

least having a long shelf-life (206, 304, 404).

12. The method of Claim 10, wherein the method is further
characterized by steps of:

dissolving a water-soluble catalyst simultaneously with the
water-soluble powder, wherein the water-soluble powder is at
least non-toxic, at least not an environmental hazard, at least
configured not an explosive hazard, at least not a fire hazard,

and at least having long shelf-1life (206, 304, 404).

11



