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. DIOXIDE FI ELD OF THE | NVENTI ON The invention finds applicabili tg[]iﬂll.ff(q&l ds
where chlorine dioxide is generally used and particul ar in the fields of
di sinfection and odor treatnment and demand smmﬁm“ HIEROUND OF THE

| NVENTI ON The i nventor has been working on d vl '

formul ations which will allow the preparation of *ee®9 quantities (normally

mre) of an aqueddvERToron i R e rhRe B ORI bIgRE g | "

reproduci bl e concentration of up to and beyond 3000 ng/1. 10 Prior art
patents The chem stry for producing chlorine dioxide is well known and has
been the subject of at | eastFIEWD QEI&HE ENVENSIONo. 5, 399,288 and U. S. No.
4,104,190. Marzouk et_al in US P nt 5,399, 288 teaches solid chlorine
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rel eaST ng Oori né dri oXi cfe cont al ni or ol socyanur 8" as the chlorine

rsel easi ng conpound. The BAICKGROUNDEF THE IN&EMTION hi um hypochlorite in
chl orine di oxide rel easing conpositions as taught by the herein disclosed

i nventi on. Thelimventas has brérdeonkingomdsishaping sodidinaist fornulationgawmbichiwil llbivnds
use as a drinking wat.er 20.disinfect antl. ig 3ﬁolairqr11Fq t ower, bi Ig?i cal
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wast ewat er treatnent, as an al gaecide, and as an odor contro . nmost
al | appicentattionred upte agd beyomd 3000 mg/he di oxi de as a dil ute agueous sol ution,

sual|é, at or bel ow 3000 ppm This solution cannot be supplied to the end
er se. Aside fromthe unattractive econom cs of 25 shipping a
sol ution i j % [gﬁr%naa‘ : 4l i t ke
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shi ppetdeaso twy pateate) .MM 6309,088 and UsINedel (8lik®dk sensitivity. As a
consequence, it _is necessary that chlorine dioxide be prepared on site at
the time oMamzqukisy abinliSPagnt 5:39%pHt Gparhes selidehlenine dipxide felgasing or i ne

di oxi 0 . . r - .incl ude aqueous sol utions of sodium
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of these, usually as aqueous solutions which are netered out in the
appr ofloxideconipining dichiproiseryanwate asibrehledng relgasiag cempanad.ons by t he

hl ori diaXxi . Jhea.: . ha limted
chL o e, 1A PU5ERY oo I lofe OB PR AN L
i nst akbdmpsiadit A3BAUPHE b itithetdif disclveedivantiorequi prent . Typical ly, the

smal | est generators commercially avail abl e make 30 pounds per  day of
gaseous chiCdiaring dioxide irca povariil; selestive exidant vhigh {inds ussas @ ng Water di oxi de
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vegetable and poultry processing, for oil well and water injection well stimulation, in wastewater

treatment, as an algaecide, and as an odor control agent. Almost all applications use gaseous
chlorine dioxide as a dilute aqueous solution, usually at or below 3000 ppm. This solution
cannot be supplied to the end user ready for use. Aside from the unattractive economics of

25 shipping a solution which is 99.7% water, shipment is forbidden by the DOT. Unlike liquefied
chlorine, the condensed liquefied gas cannot be prepared and shipped in cylinders because of its
extreme shock sensitivity. As a consequence, it is necessary that chlorine dioxide be prepared on
site at the time of use by combining the appropriate precursors in a chlorine dioxide generator.

These precursors include aqueous solutions of sodium chlorate or sodium chlorite, mineral or
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to justify installation and use of a generator. OBJECTS OF THI ngﬁi\{E@H}I ON

10 'The inventor expects there to be strong consuner interest i

non-toxic, inorganic dry m x packets to prepare chlorine dioxide and
particularly for disinfecting drinking water. The inventor's intent is that
t he conposition be enployed both for short termuse, such as, for preparing
energency drinking water, and for treating drinking water for daily
consunption. ! An inportant object of this invention is to provide a

di si nfasganineridsblesingi diwn hiipeshlaret drspmesombinatioy af thesarasuatly ak ajeeaug

present. The herein disclosed jnvention has for an ohject providi a
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and |ike products. Anot her object o¥ this invention 1s to produce a product
whi ch tisldxidghvie thosessimhtions wkish j2dlified theokxplendeauftinstgling amkinaigtadihe theand
especially poor_ quality drinking water which m ght be available In
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does not introduce objectionable organic by-products. A critical part of
thi s itoyestify stallstiommend neeoofpogeaerater. i n the m x of a conponent which rapidly

gener ates hypochl orous acid t | r.. The inventor has

devel oped a fornul ation sui P%F@%oﬁhﬁﬁ%ﬁﬁﬁ% on of drinking water.
e new for at i R IS o 3 h : ite,
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PCT/ USi9 hhi4 packess w0 prejare Chidrihe divkiddwid pataunldrhefoe disinfeting dinkiag iwatstarliheus

quantities are added to a suitable quanti t%?QOf wat er, the solids _dissolve
conpl einEerfor intgn isthatihe campositing bg emplayed bathulor sharktegnuss, spdydsofPr have

gener | Of i | OXi Lo Xy, VM f Iy 5?3@

gener Zﬁrgga@%l e?%% ?geen%ggg{/dé&legt \gétgfé Fﬂgif i e?ﬂ:ﬁ% mmlg]fl Ye}k waéeﬁg&g%mgﬁgnga g’? bbl es
gener at ed agh ipertddiSbjEcK bEHhes iaRehtREaSth prdvideaddidinfctingdetinysitioh iviithout
components. The rapidity of solution is surprising. These and other objects
o5 t hethgrecheing organie matenial eing fsessohe apparent from a readi ng of the

L PR RS BuSP S R CRRE,
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Li OCl; sodium hydrogen sul fate (synonym sodi umbisulfTate), NaHS04; and 80%

dry sofrids awldvegetables and like palBctS2. Regar di ng the Li OCh 25-30 wt % the
COMpOSi 11 0N, USEd. Ll Ll AR o YR RSN Wichi Gl s S YBOS L it ©
20 for disinfecting drinking water and especially poor quality drinking water which might be
available in emergency situations.
A further object of this invention is to produce a product which is non-toxic when used as
directed.
A major object of this invention is fo produce a dry mix formulation which produces
25 hypochlorous acid precursor on addition of water to the dry mix and which does not introduce
objectionable organic by-products.
A critical part of this invention is the incorporation in the mix of a component which
rapidly generates hypochlorous acid on contact with water. The inventor has developed a
formulation suitable for the disinfection of drinking water. The new formulation contains three

30 components: lithium hypochlorite, sodium bisulfate and sodium chlorite. The inventor has
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15 Sodi um Chl ori de 36 Sodi um Sul fate 13 Potassium Sulfate 6 Lithium
Chloride 4 Lithium Carbonate 2 Lithium Chlorate 2 Lithium Hydroxﬁﬂelui th er
7 The ingredients other than the lithium hypochlorite were inert and are
not necessary to the performance of this invention. These inert conponents
could be substituted with other inert 25 conpatible salts or the |like as
woul d be understood by those skilled in the art. A product providing the

above. formul ati on cap be ohtained from EMC Corporation coul.d readily
F or mipuiLEGhor hed hert selids T Pl i oG B 801eBle B ATGHISE 1 ¢ o
pr odygd scﬁme'dg\ésﬂze'c@rﬁogme@xﬁ@mhas REordddi shd AURMH D t1i$ bASE pe Fa,%% 10 WO
001 49874 COMPQNENT Sodi um Chlorite, w % as NaCl02 Sodi um orate, w % as
Na C1 Qizn&eartd usmfiidhashlahine divdaas NeGhixSeidl foomHte oystele gendritesachl didid-htbadi um
Car bgnate, W % as Na, C03 Sodi um Sul fate, wt % as Na, S04 Hydr ogen Per oxi de,
wt % dts Salbilvg de watesy ang sorthe gat BYbblgk ggnerated astteie ths mburs apd spagd|upxeamion
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be inert. These inert ingredients are not essential to the invention and
coul dhébllomphgsretifisation hakenlin kenjunesran witly thedinelosesl drawingadi | y under st ood by

those skilled in the ar ' r [ , the lithium

hypochl orite and sodi unﬁyéﬁﬁmmgﬁiﬁmﬁ%toget her in one pouch
or contai , s ' ArTEa] A ' hin:apot her pouch
or contai ﬂe c\‘/ﬁ?ﬂ‘ﬁ( %ﬁﬂ?ﬁggbwy JnHol'? %%&giorﬁ@? (Erg).g nﬁﬁ@@‘:ﬁgﬁ%ﬁéﬁ%@ H‘syst em has
10wo hyppciseste, DHS0iseigix %O esorlium hgérogembilfate (gynaspe Godiuhy bidolfste),

condi tions of el evat ed tenperature. The other purpose is to allow the
conpoNeA?Q,; ead BB ndsveselif sodiupy eesitepNaClnner to ensure a specific known,

Lot . ncbnkbB b Hlocie Sttt L A R BIBEEEE L™ o (1

singl e packet nust beoWPONENIEd at a tenperatwre,bel ow 140 F (preferably
bel ow 125 F) to avoid deconposition. This single mx h a further

di sadvant age of geneLithivmgHyppedone di oxi de of254 i abl e and unpredi ctabl e
oncentrations as a %u ctigg o.fcl variations in §he met hod of m xi ng (See
ig. 1). Asolid ni x°HU BleGdgayi sed which rRpidly generates chiorine

di oxi de when added t @ dfanV\Rigdte The m x w || gl3l ow the generation of a
known quantity of aqueous chlorine dioxide in a predictable concentration
to be used for the dPstasfiemtSuwfatef drinking wdter, fruits and veget abl es,
bi oci dal treatnent Oi-ti 00”@21? towers, treatnment of nedical waste and ot her
di sinfection, and no t%\‘%!‘b UM% i ndustrial applications, which are too
small to justify theyi i of a chlori di oxi de generator. The m X
can al so be used for Lénaﬁwuggééng&odor cont rol @30 Properly formul ated, the
Jushree conmponent m xt Withiveh Chiboratei nventi on can be used to disinfect fruits
and vegetabl es at a concentratiqn of chlorine dioxide in water as | ow as
1-2 ppm A concent r atiitnra tlydseside 100 ppm woul i be operative for use as a
deodor ant . WU UU %@ ;1 PCT/USi | U/ 0.16~b 3 49 JUL 2003 The separated

t wo- pack products of thrs invention have been found to be thermally stable

The ingredients other than the lithium hypochlorite were inert and are not necessary to the

1

performance of this invention. These inert components could be substituted with other inert
25 compatible salts or the like as would be understood by those skilled in the art. A product
providing the above formulation can be obtained from FMC Corporation or could be readily
formulated by those skilled in the art.
The 80% dry solid sodium chlorite product employed in the examples of this invention is

as follows:
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I n testév%gor/ 93?4rred to a tenperature of above 140 F. Description of Draw ng

Wth reference to Fig. 1, a diagram&hows variation of Cl10, vyiel d[}]impfhmjl ng
upon the nethod of mixing. In all of the tests shown in Fig. 1, &

formul ati ons were of the same anmounts differing only in the method of

m xing. Part of the art of this invention involves the manner of m xing the
conponents. As the 10 15 attached chart (Fig. 1 ) shows, different types of
m xes contai ning the exact sane quantities of each of the conponents will

gi ve chl ori@eMB@NENE sol utions of differing concengpBCIFIOa T@EORENdI Nng on
how t he conponents are m xed with water. It is an intent of this invention
to formul a{%dampm@@@,w%@waﬂ%m a user in the field7to 8repare a

sol uti on ofScimmChlerat] oxteds NalCl®@pown and desired concend naiki on predi ctably
and rel i abl Sodisia CHigideawilttsee@iaOlat e can be sel ected and {hggchl orine

di oxi de  appdd&ehn \Myd@Hlbe, WA®, a¢sbfior chlorine di oxide asggyy I n one

enbodi nent §c¥di\3.\{l &%%Fbt W‘%as ecbnventor intends to proy% packages of
the disinfe n ?ugfrﬁ[m /ioﬁa@é wat er sol ubl e packets fg ase of use. In
that way, i7es Ch v ty the contents of a paflt in water, the

entire sol udy&ogenRepxig paplHiet s and their content 9-Famabe placed in
wat er to beWateefbedifferance), mtdot er of conveni ence, a mi x h@mmayeen devi sed
which can reliably give one liter of w 25 3000 ppm chl ori ne di oxi de when

he conponeristodetindedivon ¢kht the Mainakve inBredichPRGhé S6GuFPOMBite ahfithe Hin%r | S
provi ded in packs called an Activator Packet and a Chlorite Packet:

Act i vatompoRatk ate ansiltany Hisretchndare deerfetlodie ierht Bhess:indri iDgredie@s B8O noki ght

e BRSSO ot bl b

Packety gkt dﬁﬁﬂbggﬁlﬁdﬁﬂ%.ar e properly added to a liter of water,

substantially 3000 ppm of chlorine dioxide will be produced. Conponent

rati os basehh iGrprefered embodinens pioy lthiumm hepochloritd M DGIdNEB BbuHathatd faeckapgel O

ITiSml tggclathéroi?l ol?xlg 'S%Sgh or c!o'n%))a?ne(r,8 a(i)ldvt\ﬁei sgorgltiune % %?i?et i)s pgnge_stgpavr\gtiegfhl% another pncthch
or container which may or may not be connected. This two-packet system has two purposes; one
is to improve storage stability, especially under conditions of elevated temperature. The other
purpose is to allow the components to be mixed in a prescribed manner to ensure a specific
known, final concentration of generated chlorine dioxide. A single packet containing a stable

20 mix of all three components is also possible, but this single packet must be maintained at a
temperature below 140°F (preferably below 125° F) to avoid decomposition. This single mix h
a further disadvantage of generating chlorine dioxide of variable and unpredictable
concentrations as a function of variations in the method of mixing (See Fig. 1).

A solid mix has been devised which rapidly generates chlorine dioxide when added to

25 water. The mix will allow the generation of a known quantity of aqueous chlorine dioxide in a
predictable concentration to be used for the disinfection of drinking water, fruits and vegetables,
biocidal treatment of cooling towers, treatment of medical waste and other disinfection, and most
especially industrial applications, which are too small to justify the installation of a chlorine
dioxide generator. The mix can also be used for small scale odor control.

30 Properly formulated, the three component mixture of this invention can be used to

disinfect fruits and vegetables at a concentration of chlorine dioxide in water as low as 1-2 ppm.

A concentration of about 100 ppm would be operative for use as a deodorant.
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30J UL 2003 It should be understgod that the invention is not 3lg sgLt®®8 to
conpositions which generate 5 only one liter of solution, but can be

adj usted to produce any volunme |l ess than or nore than one liter. Wile the
actual weight of each conponent will be apportioned depending on the

i ntended volume of final solution, the ratio of conponents nust be

mai nt'ai ned to ensure efficient chlorite conversion and the best yield and
purity of eI QX1 howl . r§harg ction
of a chl o;I;B Egﬂ{?:r%% g’t&?%éhiﬁperﬁétiécéstgl on SgF %B%I?E?Svﬁ%gﬁgg ppm iﬁsengé%xlﬁgtm?as?%lgand

t hat irstebts pexfosnelutb st tamperatury obsovw 1d0UF above this concentration are

possi bl e, Solutions in excess of 5000 ppm have been prepared with properly
f or mde H f conponents. Generation of very dilute solutions (

1-100 ppmii.S. Rossihl e..by using ve 1. qu Lti. f each of the
react ant ?W %ﬁ@rgﬁcebc{) g:l%nl$ ﬂ? & F@wg:‘c’f%u&l 8?@1 %{@?LH%B?@%F%% {hl?

50NV gieBiddbf rhikirgS R80T iKeEsts BwRin iz e1, G foRRllagbROwe ! dﬁth&&n?@%r%&&@r ed
and subsequently diluted to the desired concentration. It Is to be
undeddfermg anfpain thé nethoebdonixingnal concentrati on of chlorine dioxide is not

required, lithiumh chlorite, sodiumbisulfate and sodiumchlorite in
subst ant i g@&%ﬂﬁrﬂ’%gg‘g‘%‘ﬁ}f&j’l‘ﬂpnw Yasdhe mamper op KRR thrcompanents, dsiler has
t he LB ] y k N4: i { acket
20" 2B chir Vi ) SRR bGP o R CEon SR O Bl MBS0 2
howegsdh dfith@estaporieqtsonidigice ¢Hlading diexide Roktibisdf differdig édiRedtrAidns SOl ution be
as intended, the packets nust be used in a prescribed manner, nanely,

10c onpHepandiigsyohayy thercosiponents aetmixad svithpyatrte it isvamiintent efthisiaventiesdo t han one
m nut.e t he he. addhi ti on _and . api onplete solution, of the.Chlorite
pacirm e g oL HRish s 8 e livy «GPEBHR e Mol Biofir SRS § 1)
st r epAbWn and dewRd Xoh@nbatisfiddictdbly andRESHF AHoMhitQ dbigpd fateScah\We-sefe@iedet hod
in conbination in order to ensure that prior to the addition of chlorite,
t he kihd Hiewhldrinssiitntide applicd agthosttheawadfarichbloyine divxédetassay. o hypochl or ous aci d
by reactign with the aci t oduced on. sol ution and hydrol ysis of .the sodium
b1 sul fat e 1 A RRPURSALO LR VPG 457 iPubt nfinaf P petiefe i 05 gi ve

197 9N iR A Horib 6 1R WHPSoRBle pdckets Bt @8ofse! IetRHhY AndBRl ARENt S
sequentially as required, the chlorite 1s simltaneously conbined wt

- act i waempty the comentb pf a gdikeyinbwathr, placéndirs sadfible packenandiacpaekets ysd dmir or by
addi ng PCT/i J 00{ 0%2_56 WD 00/ a9874 PCTI US00/ 0465b 3 0 J U L Z003 the
si nglcentsatsican b placedinowatertodedteatédst em a conpetitive reaction between

hypochl ori ' ] | 4 B2 ' t folyect he
chlorite tﬁc&)s‘eel1 l?ilg{rt%bcf%:ag‘r’ﬁaée&,&’rée@u0| nsgj%t’:3 ﬁg&g%egn%%: @Q%fggéﬁgr%%t’ez avé‘?{g le for
conv 8080 @pmeashibrideliisdby whes dheciongponbists yteadochbirfedokiklowitee irtla speicifeed thénner.
directions as tq_how the conponents are mi xed or_ agitated are not foll owed,

«q childis mix isipsqvided m pasks eallsd ap Actinpior Backebdnde Ebloaitsacket-on i s prepared,
robbi ng the i | i L 06/ T | ue, nanely, that of
pr oduci ng "g(:ti:"}r%%gr@’%ﬁg&al&gt%lﬁg'e s%éﬁquﬁg%&gf% eéﬁhgd/f Ctgg’ concentrati on,
elimnating the need for field assa@“dpri or to use and allow ng the end user
to apply chorine dioxide at t dald8r ect aaéage rate intended. As referred
to earlier, in addition to the two-packet system all three conponents can
al so | O behlontHacket dontaimsa st &%k Na@l®,:i hoéa singl e packet. This mx is
somewhat nore thermally sensitive than the two-packet system but

25ever t hel egghithe BIGH! fd the KBRIO L BleWHIaEE of the Proddflistan RerPingtdligntone pack
formul ati on enbodi nent to water, i1t Is inposSible to avoid the conpetitive
reacti on b%hesthe AgtpatdriPackdt andtiedChlaritt Rackeiard properlyoaddetdite b ligerrodrvedters

chl orat e and, depl et es lorite. \\hen, using the one pack fornulation, it is
neceﬁgwtﬂglya}ﬂ%gﬁmt %Qfgfﬁqe‘?’flégwgﬁ °p 6{.}‘ of the 15 conponents to allow
for 5@55‘{“18&9169}‘61’?%'0955&30%%1@&9&' ?rclx‘?ﬁﬁtel The conponent quantities and

rt cket To

rati os e one pa rmul ation aré: LiOCl 25-30 weight % 6.16 ¢
NaHS04: 7.7 g NaClOz (80 weight 9%9: 6.33 ¢



WO 00/49874 _ _ PCT/US00/04656
The ratios, based on chlorite are: NgCl02 = 1.0 LiOCl = 0.97 NaHS04 =1. 22

Wiile this single packet systemoffers inproved conveni ence over t?g‘mﬁqm3
packet system 25 it is not the preferred enbodi nent. Unl ess speci
directions are followed, the manner of mixing the solids into water w ||
vary with the user. This variation wl| affect how the solid conponents are
j uxtaposed and agitated in the suspension before dissolving, thereby
allowing a variable reaction between the hypochlorite anion and the
chiorite ani on, Na{dO:Fek-@by @Wﬂ@%@ﬁd&“ﬁﬁ@ course of both the conpetitive
and desired rea cau I ctabl e degree to 30 which
chlorite wll gfpgglpa e |A§ fre %%gé# g?&% reaction and the consequent
effect on the fiNiSO, 3380149874 PCT/ USO0/ 04656 3 0 J U L 2003
concentration of chloriné dioxide solution prepared, the one bag nethod,
while it allt shosldobeepadeattomithef theanventian isot lamitedus abinpositimmsiwigcilgencrate

solutions, is n refe red for appl.ications which require close control
oer G bwa er clesobtiom @Bdageiusied to REPduRs any VeIHmRdessthangr sire thaa ang many

vari anigs WhTELE Sed ﬁ?@t B fach Roir3nct 61 B8 EPod b’ el PEHET 0B8R &
as reahirite okl sbiR€ien e ttidsH cokipohets hiust lemaintaindd tbRhétR SffieRePtIbiitee has

advant ages over cal ci um hypochlorite. For exanple, calcium hypochlorite
di ssolwesersmasdﬁw'gpsmelﬂ@d@ua@ af@t!mmedlomda significant quantity of

h hi t 9] d

ypochi or  tosiald Yaf B padi o i RBRon Yo SAIGrRe e coEanirtion statos
qgl ci }ép&ﬁﬁla rhﬁ@ﬂ{a%drﬁu&ﬁl sublstasMatly Bl GW hARho RIS b&a&gﬁﬁm el bsitig |

| ow yiel ds of ch orine dioxide wth significant anounts o C|u sul ate

sol i dsSclutpansiit gxcebsof 3¢G00ppoabiastbese psaparadheittnproperly tirsmlatsiaixturesof i on

enbodi es a prodyct capabl e of bein or dj SI nfecti on and/ or dation
Conpr | FIRPIEAE.cSERSTRUGH B VRS PRe e|sr>ﬁ%a°aﬁf%m bisimogsidle by dsiag HRSRA  at o

and so [ i sul fate
are pa@?ggﬂé%quéﬁ ﬁfer a@% hé‘gg‘llétﬁ’m&c |te | 81& age%guﬁ%%éﬂ
pr od u@tonivSIsﬁmpllt)isi Iﬁdfemdttlim apmﬁ&:gaeemtmtedubhﬂmntbeqﬁépmdd@dfsﬂﬁsqumﬂg dl]antesdo

= Li OCl = 09 20 NaHS04 = 1.38 These ratios are of substanti al
dénunt@th%éesga%cweoaﬁm% as understood by those skilled in the art. There
5, i sc osefl iAo R \AAG L34 «BA AP Lo AAGhickEaA0) BF MGl BiliPisdo | nf ect ! ng
sol ution conpr|3|ng ssolvin con an Ac vator Pack contai ni ng

Li OCl rgeirdd Hdinhyp wﬂenitez&danﬁ bisubfatesdndrsbdiyint élaowifin Substaadidinouadcdsng t he
Chlorite Pack containing NaClQZ to said water containing therein the
di ssol taughtdyrihis invengon caeborsedvat or  Pack.

The user has the flexibility in combining the Activator Packet and the Chlorite Packet

20 with the appropriate volume of water in any manner he chooses, however in order to ensure that
the concentration of the final solution be as intended, the packets must be used in a prescribed
manner, namely, complete dissolution of the Activator Packet, which requires less than one
minute, and then the addition and rapid complete solution of the Chlorite Packet. When the
chiorite is completely dissolved, the solution is at full strength and ready to be used. It is

25 necessary to use this two-step method in combination in order to ensure that prior to the addition
of chlorite, the lithium hypochlorite has been completely converted to hypochlorous acid by
reaction with the acid produced on solution and hydrolysis of the sodium bisulfate.
Hypochlorous acid reacts rapidly with chlorite anion to give high yields of chlorine dioxide. If,
instead of the adding the components sequentially as required, the chlorite is simultaneously

30 combined with activator, either by adding both packets of the two packet system, or by adding
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The active ingredients can be packaged in three individual packs. UL 2003
herein di sclosed invention envisions nethods for disinfecting a surface
desired to be disinfected conprising applying to said surface the disclosed
active ingredients added to water. WO 001 49874 T, vsoo~ua~~~ ~~~ 2003 In
addition, fruits and vegetables can be disinfected, or waste water can be
deodori zed by the disclosed active ingredients added to water. Mny
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Pack etratisrforihsiong phtkdiiformilatiomedse:or i t e and sodi um bi sul fate in water and
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mixing the solids into water will vary with the user. This variation will affect how the solid
components are juxtaposed and agitated in the suspension before dissolving, thereby allowing a
variable reaction between the hypochlorite anion and the chlorite anion, and thereby affecting the
course of both the competitive and desired reactions. Because of the unpredictable degree to

30 which chlorite will participate in the competitive reaction and the consequent effect on the final
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in the art.

There is disclosed a method for preparing an active chlorine dioxide disinfecting solution
comprising dissolving the contents of an Activator Pack containing LiOCl and NaHSO, in water
25 and then shortly thereafier rapidly adding the Chlorite Pack containing NaClQ, to said water
containing therein the dissolved contents of the Activator Pack.
The active ingredients can be packaged in three individual packs.
The herein disclosed invention envisions methods for disinfecting a surface desired to be

disinfected comprising applying to said surface the disclosed active ingredients added to water.



>g () -BOYEOSH F & ()- 0! Y( 10% () - 0! Y(L0%(Y& () - 0uVv7! m PCTAUSONOIGTG yiy 900}
10% & () - @O% & ()-10% & ()-, 10% & {)- 10 10
10 Y(109%& ()-O0L] Z[ <uV7!, ! 10% & ()-y 10% & ()-'y 10%/& ()- @10% & ()-! 10%w
W
/& ()-1"109% ()-rdEuV7!, $10% & ()-, 10% & ()-s! 10% & ()-3@0% & ()-' ! 10% & (
)-"10% & ()- !0"""WBSAEUV7! f 5$10% & ()- @-$L0% & ()-@-10% & () -, +z
10% &'/ ()- $18%&;c (9) - 8%12% & ]£|) %Sfoo/([/;/(\ % 98 % % %9 C gc:ég():ygc'l( )/- 3! 109&' ()0-/210%&' (
-1 i _ % & () - . & 0 ' | VR () - vR () -
) ovelt et G 0 sl ot B S0 BR B g S R R BARE"E ) Y
S9SN R ORI Wi - SF310% ()-31098 ()-
1098’ () - B** * ++- +(++dEDC Y% %4 00 () -
Y/ 1098 () MAnORiRAthgesmat TOMBAMDIICHOMRNGpa:F
/R’ - | - /R’ - /R’ | . /R’ - Y- /R’ - /R’
?;L ?4&1(()?)/&7? . gl)@ Q_ ﬁ&%ﬂeﬁi&gﬁq&%g %gﬂ%% c)sasgg@ﬁcié?a/qg;egh)cta\lglelgoﬁ%er(lt)ratig 1%

SL0410%& ()~ L3105 (\od HARM o st dr i IERAGAQYE: ()-Y10%& ()-
@O () -3 s10% () Appticatidns Qt-sasl ¢ "o genérhfdY&vill find 1086 vedienSb0 Y& () -
L' 109& () - &S10%&' ()-001R222. 3dEnbC! 109%&' ()-.,$

1098 () -, "#10%&' () - Smpdomthe invenoy© o@npgsita@ 09&' () - . 3134373=7M’N7O7P7dYNC!
10 10 100! 10%&'63)- ) ] ) .
@ $10%& () - ys1da: ( Neoiranpleasgnt gsggniciresse ACsompaniethe Pre-Pidhe 1006 Us: () -

inventive composition.
10 Obviously, many modifications may be made without departing from the basic spirit of
the present invention. Accordingly, it will be appreciated by those skilled in the art that within
the scope of the appended claims, the invention may be practiced other than has been specifically

described herein, as for example three (3) packets of individual chemical ingredients.
s
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1. A chlorine dioxide generating formulation which comprises lithium hypochlorite,

sodium bisulfate, sodium chlorite and water, wherein the lithium hypochlorite, sodium bisulfate
and sodium chlorite are present as dry components and water is added to the dry components to
produce chlorine dioxide; the dry components being present substantially in a ratio of 1.09, 1.38
and 1.00, respectively.

2. The chlorine dioxide generating formulation of claim 1 wherein the lithium
hypochlorite and sodium bisulfate are packaged together and the sodium chlorite is packaged
alone.

3. The chlorine dioxide generating formulation of claim 1 wherein each of lithium
hypochlorite, sodium bisulfate and sodium chlorite are packaged in individual packs.

K 4. The chlorine dioxide generating formulation of claim 2 wherein the lithium
hypochlorite is present in substantially 6.12g the sodium bisulfate is present in substantially 7.7g
and the sodium chlorite is present in substantially 5.6g.

5. A method for preparing a chlorine dioxide solution comprising the steps of
dissolving completely the contents of an Activator Packet containing lithium hypochlorite and
sodium bisulfate in water and thereafter adding a Chlorite Packet containing sodium chlorite to
said water containing therein the dissolved contents of the Activator Packet and wherein the
ratio of ingredients is substantially 6.12g lithium hypochlorite, substantially 7.7g sodium
bisulfate and substantially 5.6g sodium chlorite.

6. A method of disinfecting to insure the potability of water comprising adding the
chlorine dioxide generating formulation of claim 1 to drinking water.

7. A chlorine dioxide generating formulation contained within a one pack
formulation to be added to water comprising in the following ratio: substantially 1.0 part of
sodium chlorite; 0.97 part of lithium hypochlorite; and 1.22 part of sodium bisulfate.

8. A chlorine dioxide generating formulation comprising a one pack formulation
containing substantially 6.16g of lithium hypochlorite; 7.7g of sodium bisulfate and 6.33g of
sodium chlorite to be added to a liter of water to produce substantially a 3000 ppm chlorine

dioxide solution.
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fruits and vegetables the chlorine dioxide generating formulation of claim 1.
12. A method of deodorization of waste water comprising exposing said waste water

to the chlorine dioxide generating formulation of claim 1.



