ELECTROLYSIS DEVICE FOR PREPARATION OF HYPOCHLOROUS WATER FIELD OF THE
INVENTION  The present invention relates to an electrolysis device, more specifically, relates to an
electrolysis device for preparation of hypochlorous acid water, wherein hydrochloric acid is electrolyzed to
produce chlorine which is then mixed with water to generate hypochlorous water containing hypochlorous

acid. BACKGRO QWV%'\ I\l—l) gﬂqr_t@:\a ' ACRR;F N trolyzed
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concentration of 10-30mg/L. This h F) a I dT. ability and can Kkill
microorganisms rapidly. Conventiom eﬁmaasgg\zga ig f hypochlorous water include
an electrolytic cell, and cathodic and anodic electrolytic sheets located within the electrolytic cell. The
electrolytic cell is equipped with an ion membrane, which separates the electrolytic cell into an anodic

side and a GItAROICOFHAEHENENWEPET OO principle is: water added with salt, NaC1, is electrolyzed
through the electrqf_ﬁgs device equipped with the ion membrane; Tnce the anodic side and the cathodic
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1) the use of the electrolytic ] o

which is then mixed with water to generate hypochlorous water containing

hypochlorous acid.

BACKGROUND OF THE INVENTION
Hypochlorous acid water, which is acidic electrolyzed water, containing

hypochlorous acid molecule (HCIO), is akind of water with PH of5.0
to 6.5, chlorine concentration of 10-30mg/L. This hypochlorous water has strong
oxidation ability and can kill microorganisms rapidly. Conventional electrolysis
devices for preparation of hypochlorous water include an electrolytic cell, and
cathodic and anodic electrolytic sheets located within the electrolytic cell. The
electrolytic cell is equipped with an ion membrane, which separates the
electrolytic cell into an anodic side and a cathodic side. The preparation principle
is: water added with salt, NaCl, is electrolyzed through the electrolysis device
equipped with the ion membrane; since the anodic side and the cathodic side of
the electrolytic cell are separated by the ion membrane, chlorine is generated from
the chlorion CI- at the anode, which is then reacts with H,O to generate
hydrochloric acid (HCI) and hypochlorous acid (HCIO), thus water from the
anode tank contains 10-50mg/L available chlorine.

However, the conventional electrolysis devices for the preparation of

hypochlorous water have the following problems: 1) the use of the electrolytic
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cell with an ion membrane to generate hypochlorous water needs ion membranes. The ion membranes
are expensive and easy to break during the electrolysis process, hence affecting the efficiency of
electrolysis. During the production process with the conventional dual-slot diaphragm electrolysis method,
hypochlorous water is generated at the anode tank, and a same amount of alkaline water is obtained at

the cathodectainky it dheiafiafimprine hasgemevalueivstiiosdhs Rleriohsiapiorease Mishapegent wil

generate heat through the electrolytic sheets. Such heat will increase the impedance of the electrolytic
sheets, therbbg riaiucingniaranesratowXpaengiset amdnnaayotnudmmakadudfmg atiteaffbatinglysdsiuction
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provide an ¢ FU@M@E@SVW&W I@rgéﬁéﬁﬁ%doémﬁh@d@l{%m@hﬂm%hﬂﬁ@ﬁﬁmﬁlsﬁflgllkr&lI@i@d can

improve production rate of hypochlorous water.  In the present invention, an electrolysis device for

preparatlonwat@!‘pﬁl@bt&lwmierak dhgideathasiapriging, albutec'thﬂytfd kalinendwatebdizasnd anodic
lectrolytic sh dinth yii [, wh he elect I rated. to f
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connected to t e outer IS provide e upper en nk; the cathodic an

electrolytic sheets, atcletatae duding) thidasuefdhe floar tenknpactdtdoldgequeiduitioripaciyorms an

outer space therein to contain tap water, and an inlet for supplying tap water Is arranged at the lower side

of the outeraadkaﬁﬁcamgtpmdmi’gﬁfjlag@jw@fohypmblqmm@arawné ﬁpp@esmw&ae/outer
k, both the inlet and | h Ad hi
discharge QTR B0E TR SOELURAL e LIS ISR, o -PABY Bl G ous

hypochlorowa\eé}t_er with its height being higher than that of the outlet for discharging hypochlorous water.

SUMMARY OF THE INVENTION
Given the disadvantages of the conventional electrolysis devices for

preparation of hypochlorous water having complex structure due to the ion
membrane and low production rate of hypochlorous water, the present invention
is intended to provide an electrolysis device for preparation of hypochlorous
water which has simple structure and can improve production rate of
hypochlorous water.

In the present invention, an electrolysis device for preparation of
hypochlorous water is provided, comprising an electrolytic cell, and cathodic and
anodic electrolytic sheets arranged in the electrolytic cell, wherein the electrolytic
cell is separated to form an inner tank for containing hydrochloric acid and an
outer tank for circulating tap water, a central portion of the inner tank is sealed
and separated relative to the outer tank, and a chlorine discharge outlet connected

to the outer tank is provided at the upper end of the inner tank; the cathodic and
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Advantageously, the inner tank forms an inner space in its central portion to contain hydrochloric acid
electrolyte, and an electrolyte inlet for introducing hydrochloric acid is arranged at the lower end of the
inner tank, both the electrolyte inlet and the chlorine discharge outlet are connected to the inner space.
Advantageously, a central electrolytic sheet is arranged in the central portion of the inner tank, separating

the inner tapkdifie EEE0 Rt RESHEBtE @rdleeatian 6n WheTStiEieoTasiomAE @nielectrolyte buffer area,

the section B and the section C are electrolysis areas, and the electrolyte inlet is arranged in the section
A, the cathodic andAdvdniagearsiyictbraaitedrtank dogets ianteutecepace Hhereip tecaanian tap

respectively. ~ Advantageously, the electrolytic cell is tilted. 20 - 40, or only the inner tank of the
electrolytic HEARS R08 29 10IST TOTASNRR MY 89, WalSE-oRFANIBH A ARfrIVRTaSISEd G 68 lower

Ertfical meoIHAEh 8 o e s B B R AR TS e S ™
monitor eleeirlyo teeutele Al bBaY sl ker da Didreelecrayiscreleated the eieciobdic cel

feeds back information to the artificial intelligence controller.  The electrolysis device in accordance
with embod#p@CRs of the present invention has the following technical effects: 1) Electrolysis device

fange of source andONALEGHSUS 15 U1 RUBG ISR Bl IscHEUREL b ORI

operate, a“QrfEﬁBf;i@l'é THiieename Pﬂg%i&ﬁ@ﬁ%ﬁ%@@@yﬁae%&%%w iy thus a

lot of raw materials can be saved. 2) The electro ysIS ice is separated into an

inner tank anei gint GeRTgaTighehenein thetiofiehteoktietdenteisolithrgithg bytsidaldroiealgdtend separated

with the outer tank, the inner tank is used to contain h%/drochlori(_: acid electrolyte, the outer tank is used to
circulate tap water, Atlyantagensrdied o inaesctadilisio GhRyardemericpaee ilditt ieanfsal fatiias

hlorine disch tlet, and then .combi ith ter in th ter tank.t te h hl

i (HC10JCR I Y AEREPIRE et RGP 0 BRCHE Wil ChA A B ner
tank, therely SrBERIBIEC SEiIcis'esfandeehacthle RANEPderR MY BTARERNERR iibeieqtiglvtic
sheets is redlced to avoid affecting output of chlorine. 3) During the electrolysis process, the electrolytic

cell is tilted e ctrédyte avietidhd tirochiotilatiaisehidngeloatielyteeHotime ctddrioetespmacgspadiet is
positioned near the hypochlorous water outlet, and its height is higher than the height of the hypochlorous

water outlet. Chlorifdd¥antag it Yapawaesiva kel ectiolytice she et ratdangrinibrdhe acantnalis

A conrol PR HEL T (AN hdakio KL ST T B eHE L BRI et

available hypeeIpretis\aspein FRELRRTIdN SAMENARY olBeERENRe BERICHRYSIBEVIGRIBI IBeRaEption of
hypochlorous water of the present invention has simple structure, and can effectively improve productivity
of hypochlothesseetieon Hypachlekectsolysis areas, and the electrolyte inlet is arranged in the
section A, the cathodic and anodic electrolytic sheets are arranged in the section C
and the section B respectively.
Advantageously, the electrolytic cell is tilted 20 <~ 40 < or only the inner
tank of the electrolytic cell is tilted 20 ©~ 40 <
Advantageously, a passage hole of 2 ~ 4mm is arranged in the lower
portion of the central electrolytic sheet.
Advantageously, the electrolysis device further comprises an artificial
intelligence controller, which is electrically connected to the electrolytic cell, used
to real-time monitor electrolysis power, electrolyte flow and water flow of the

electrolytic cell, and the electrolytic cell feeds back information to the artificial
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water produced by this electrolysis device has functions of sterilization and environmental protection.
BRIEF DESCRIPTION OF THE DRAWINGS  The accompanying drawings illustrate one or more
embodiments of the invention and, together with the written description, serve to explain the principles of
the invention, and wherein: Fig. 1 is a structural diagram of the electrolysis device for preparation of
hypochloroystefigeitacestitirg with an embodiment of the present invention; Fig. 2 is a schematic
diagram of the cooling structure of the electrolysis device in accordance with an embodiment of the
present invention; ThEigleck @l ysisearwiceidgraccof dadcenwitiiosnsbhodionenisiiaf dieetipigsenéievice

Strcture of (HEOMERORER WAILR D ALESdaAEB R HEFIS: ShEERaIY I QEpHcsont ORI G
membrane is utilized, using tap water and hydrochloric acid as raw materials,
which have wide range of source and low cost. Due to the absence of membrane,
this electrolysis device is easy to operate, and has high efficiency, and no alkaline
water is generated during the production process, thus a lot of raw materials can
be saved. 2) The electrolytic cell of the electrolysis device is separated into an
inner tank and an outer tank, wherein the inner tank is located within the outer
tank, sealed and separated with the outer tank, the inner tank is used to contain
hydrochloric acid electrolyte, the outer tank is used to circulate tap water, chlorine
generated from electrolysis of hydrochloric acid is discharged from the chlorine
discharge outlet, and then combined with tap water in the outer tank to generate
hypochlorous acid (HCIO). Further, tap water circulated in the outer tank can cool
the electrolytic sheets in the inner tank, thereby temperature of the electrolytic
sheets is reduced so that the impedance of the electrolytic sheets is reduced to
avoid affecting output of chlorine. 3) During the electrolysis process, the
electrolytic cell is tilted 20 ©~ 40 < to avoid the poor circulation of the
electrolyte. 4) The chlorine discharge outlet is positioned near the hypochlorous
water outlet, and its height is higher than the height of the hypochlorous water
outlet. Chlorine is mixed with tap water in the mixing area to generate
hypochlorous acid. This avoids hydrochloric acid electrolyte being diluted by tap
water, and can stabilize output of chlorine. 5) The Al controller is used to control
production amount of chlorine in the electrolytic cell, thus the most available
hypochlorous water is obtained. In summary, therefore, the electrolysis device for
preparation of hypochlorous water of the present invention has simple structure,

and can effectively improve productivity of hypochlorous water. Hypochlorous
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Fig. 5 is a structural diagram of an exemplary inner tank as shown in Fig. 1; Fig. 6 is a structural diagram
of a preferred inner tank as shown in Fig. 1; Fig. 7 is a schematic diagram for control of the
electrolysis device for preparation of hypochlorous water in accordance with an embodiment of the
present invention. DETAILED DESCRIPTION OF THE INVENTION These and other aspects of the

present invepgiei illderrete inp PeRNIETOCt 8194 adticdepripFancidne Po¢fested|ezatiotimear taken

in conjunction with the following drawings. It should be understood that the embodiments described here
are only forangiponioestabiinotacitim and description and is not intended to be exhaustive or to limit the
invention to the precise forms disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings illustrate one or more embodiments of the

invention and, together with the written description, serve to explain the
principles of the invention, and wherein:

Fig. 1 is a structural diagram of the electrolysis device for preparation of
hypochlorous water in accordance with an embodiment of the present invention;

Fig. 2 is a schematic diagram of the cooling structure of the electrolysis
device in accordance with an embodiment of the present invention;

Fig. 3 is a schematic diagram of the generation structure of the electrolysis
device in accordance with an embodiment of the present invention;

Figure 4 is diagram of the generation structure of the electrolysis device in
accordance with another embodiment of the present invention;

Fig. 5 is a structural diagram of an exemplary inner tank as shown in Fig.

Fig. 6 is a structural diagram of a preferred inner tank as shown in Fig. 1;
Fig. 7 is a schematic diagram for control of the electrolysis device for
preparation of hypochlorous water in accordance with an embodiment of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION
These and other aspects of the present invention will become apparent

from the following description of the preferred embodiment taken in conjunction
with the following drawings. It should be understood that the embodiments

described here are only for the purposes of illustration and description and is not



Fig. 1 is a structural diagram of the electrolysis device for preparation of hypochlorous water in
accordance with a preferred embodiment of the present invention. As shown in Fig. 1, the electrolysis
device for preparation of hypochlorous water comprises a electrolytic cell 1, and electrolytic sheets 2
arranged in the electrolytic cell 1, wherein the electrolytic sheets 2 includes a cathodic electrolytic sheet

21 and an gnestieliete ey Oy tisdhestize diRimPIRdIngentming thepeblisesforae icksddesent

invention is: hydrochloric acid (HC1) and tap water (H20) are used as raw material, and the hydrochloric
acid (HC1) is electrbiygel @ sirutiaredtabaiy amdaititcalaattolydissevtee2 fop prapacativa of

connected to DC yoltage, to generate hydrogen ( 1-12) and chlorine (C12), then tap water (H20) supplied
o the ole VBREI 65 HELEGHR APIIBE AT BIRAEHF COBRE R R Y EnTorous
acid (HC10),.J oghlor, ter prepared by the el iIsdeyi saterilizati
environmer?tgygﬁé eﬁt‘ic%‘w@ef ects, aniihcaﬁi)glé uﬁié’eéllt IL% f%@ﬁ%ﬁ@éﬂ, (\C{)giﬁggj t@ Erﬁg@g@%ecgnt.
The main irpgisoEnterss ! wigdnveniaprisssnahaidetriapiizedsh strupdreRidteSiHetrahéistsel

involved in the generation of the hypochlorous water: 1. Cooling structure of the electrolytic cell for cooling

the electrolyitasigastsin thie). elestacdyfimetd diagvhereinthdeocelrejrahyticirshertise 21 6eloiges device
in accordance with. an embodiment of the present invention. As shown in Fig. 2, the electrolytic.cell 1 is
separated ST BIRET MRS SH5etRInATdD H) ROBHIG: € BERQ DR (RS B BRI BT ar
outer tank or.ci ing t ) entrakport e K1l i

separated ﬁzﬁti\be% Irﬁﬁ?e‘@%tﬁytg%@% c‘/ﬁgl %rti@?oﬁ%égﬁrgelr tan tﬁﬁorﬁsﬁig@&ﬁ& for
containing heidytHaihland aqs- WhtecdHsOr ard asedicas!eatiolitiatetiabtandl, #2ears eribeidoth

sides of the inner tank 11. The outer tank 12 surrounds the inner tank 11, forming an outer space to

contain tap aGate(HG )ik alectalyappiimg ughvwhecatiie andvanerie eketiodydrishtatieBluter tank
12, and an qutlet 122 for dischargin ochlorQus water (HC10) is provided at the uppey side of the
outer tank ERBAIRE 1768 15DORHRE o Het1t Yol redan SEA e MERaeT Diang?
electrolysis , [ e i j trelyfticss which
causes te m%}iga?ﬁﬁr% gﬁ%% Z@g@icﬁﬁtﬁ%@g %ﬂéﬁ?ﬁ% rfbg')s#g Cﬁ@ggg cg!?!l n% frl}o%v%%5
reduced to ivipactihdeiine (@iy)uttoVijbribeatddvpdmssiilonizs sticc(HEDF dnel Phggsothitvuioradiah water
is introduced into the outer space from the inlet 121 of the outer tank 12. Since tap water surrounds the

inner tank 1(HGKIectbEtiOYROSRIATaMS inn@tesiNanasad hby-odhel etestialysihugavdampbasnce of

the electrolytic sheets is redyced to avoid affecting output amgunt of chlgrine.
%&erl ization anH enwronmen{aei pr%f)ectt?on e ecES, and can be used as food

additives, or used to produce disinfectant.

The main improvements of this invention lies in how to stabilize the
structure of the electrolytic cell involved in the generation of the hypochlorous
water:

1. Cooling structure of the electrolytic cell for cooling the electrolytic
sheets

Fig. 2 is a schematic diagram of the cooling structure of the electrolysis
device in accordance with an embodiment of the present invention. As shown in
Fig. 2, the electrolytic cell 1 is separated to form an inner tank 11 for containing
hydrochloric acid (HCI) (i.e., the electrolyte) and an outer tank 12 for circulating
tap water (H,O). An central portion of the inner tank 11 is sealed and separated

relative to the outer tank 12. The central portion of the inner tank 11 forms a inner
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2. Generation structure of the electrolytic cell for stably generating hypochlorous water  Referring to
Fig. 1, Fig. 3 and Fig. 4, Fig. 3 is a schematic diagram of the generation structure of the electrolysis
device in accordance with an embodiment of the present invention. Based on the above-mentioned
structure, further, an electrolyte inlet 111 (See Fig. 1) for introducing hydrochloric acid is arranged at the

lower end ofjaednfisr éamttdihingdifeChipi Hiseieras @utticl tathorne dnd aribdievspsdamtysic

arranged at the upper end of the inner tank 11. Both the electrolyte inlet 111 and the chlorine discharge
outlet 112 shesdpnzkici@trel beaiedpacdoltithsidies inhdheankrier. tenkoldletTize autarstankgibg

hypochlorous water js close to the chlgrine discharge out 112 in order to avaqid change of the qutput of the
Chiorine oS HEAS A1 EXIEF bl EOSTON L A DA SBA G CoHReTaNS AN elich) IRRbcer

and chloring. [ i ' ' r (S . At t e inner
fank 11, nea P O PR T e O T e AR e S T L e
chlorine disghargedonrepdfit aorifsr (@ikahiz gitg hypibdaonais e (MOID)iKNeretdedd o
generate hydrochloric acid (HC1) and hypochlorous acid (HC10), then hypochlorous water is obtained
and flows otiiérorppee sigietfothe owulieb trdkild Be Botdd iBanhtitlah Addmandpiatioutlrydtdehiaitc acid

will not be diIuteoé{l?{y wgqt)er. Ft;& 4 is a diagram of the generation structure of the electrolysis device in
accordance"®ih 891 g?ﬁ iRetRa%Ehe present invention. Referring to Fig. 4, the location of the

chlorine discharge IS hi : o] 122 Fi h
supplying tap water. atp Ii@%l%%@&%ﬁﬁ@&%iIlﬂgggre%ig%%c%ﬁ?m%%ggﬁ fﬁy cﬁﬂ)r?i%?ﬁ
discharge ovdlesihg2, tirovgid tahevasbsdtenlypddnteribeténeuitaok 1ianddilténtptratelretrof/tehe
Therefore, the above-mentioned structure of the present invention avoids the hydrochloric acid being

diluted by t_@;baﬁ‘/_tar@kytic S@BSE&JH&]f&aﬁ@l&@@%@ﬁ?ﬂ@ﬁf@ﬂﬁﬂ&el@&m%&dém ﬂ@té&jayegumﬁ &
e tank T8GR BIUCETG AU S 2, LGSR OO kR (€ o er RIS the
inner tank %%Hwaﬁf‘ﬁ rafFEe A AIBRIERY in B S RE 2GR EPABR D R RE TR PEBIPL itile Inner

tank 11. The electrolytic sheet 23 separates the inner tank 11 into section A 13, section B 14 and section

C 15, whergjntthetanktiop. /Sices @elewdtelyte iraitgroar e timeedtiok B 114 dwlelectial\@it sheets
electrolysis area. A electrolyte inlet 111 is provided in the section A 13. A cathodic electrolytic sheet 21

and an anobic thectioRec $aBkt 11 araaripgeaaicthealéeativnetyanthne dbetidmpadanetivdlythehe use

of the Centr3|eecl?rc(§iwgcsheets Is reduced to avoid affecting output amount of chlorine.

2. Generation structure of the electrolytic cell for stably generating
hypochlorous water

Referring to Fig. 1, Fig. 3 and Fig. 4, Fig. 3 is a schematic diagram of the
generation structure of the electrolysis device in accordance with an embodiment
of the present invention. Based on the above-mentioned structure, further, an
electrolyte inlet 111 (See Fig. 1) for introducing hydrochloric acid is arranged at
the lower end of the inner tank 11, and a chlorine discharge outlet 112 connected
to the outer tank is arranged at the upper end of the inner tank 11. Both the
electrolyte inlet 111 and the chlorine discharge outlet 112 are connected to the
inner space within the inner tank 11. The outlet 122 for discharging hypochlorous
water is close to the chlorine discharge out 112 in order to avoid change of the

output of the chlorine due to unstable pressure in the electrolytic cell 1, which will
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sheet 23 can provide a buffer for hydrochloric acid (HC1) to optimize electrolysis effect. In this
embodiment, the multi-section inner tank is upright positioned and sealed independently, only one
electrolyte inlet and one outlet is provided thereon. However, since in the multi-section inner tank, the
electrolyte will flow from the section A 13 into the section B 14 and the section C 15, loss of
synchronizatfecy/tharpeeindd eatforstseyy eviiftsranaechiditeeariomR brvediifeenection Chidringe
electrolyte will firstly flow from the low-pressure section until pressure in the other section decreases to a

level allowittleasgectanivket flol? irtolovated aabdinet ofppper etdraftéhia tmmeméanknk lyiineardiigan the
budget amount. T xcessive electrolyte will increase current flow, to generat cessiye chlorine, thus
the concenHRISt ARy ASITIBRAE 463 & HocRI-CBIPERS tieTat @) SHPNRIRTIas MsclOABER Bch

hypochloro s T [ : G -Of ' n I ic cell
in accordan@ﬂ%@%é@w%@gﬁ%§t§{r§gef)ntf%$t%g 1@@%@6&%' %%&S%&%??ﬁl@@%ﬁsﬁéﬁ r‘ﬁd from
the above-rigigtignipdiedrieak 1hat the ¢jeawryéc It??ﬂrb'tﬂﬂiﬁﬁ@ 28ciP (T adritle hypsdhkralds also
tilted 20 - 40, or the inner tank 11 is positioned directly inclined 20 - 40 A passage hole 231 of 2 - 4mm
is provided atted ikvED hotfien bivipectdatiausivaier s ohézines pudifdans auttfopsisheooststhe

electrolyte ¢gn not be pumped into too fast. The electrolyte will enter from section A 13 into section B 14,
and then c ctt from section B 14 into section C 15. If the amount of the electrolyte entering into section

B is insufficient or t ' | Wi int i jon A
13, and then flow trﬁ%ﬁ@é@s@%ﬁ%@%ﬁtg @ﬂ@gﬁ% ﬂ)glﬂéﬁqg Wa?, ilow (@ﬁtéro%%@tsgm
electrolyte ingndse alivisteby tovatsid Fig eleiralytkagitan tbe thek demegariore Stactoededottie

amount, thus hypochlorous water is more stable. 4. Intelligent control method of the electrolytic cell

for preparabectralysisbrenygRchloragsaieasice Wigh 7 anatbefie grnRodiiy et of cHifroptispat
I lysis .device f i f h) hi [ d ith. bodi f th
orosent ARV i#Fe BIREF et O ABeR s Rl i A Kk wich
is electrical oi gﬁ@pqﬁtﬁq Eﬁép6‘6{%”8%&?@??gg.‘#ﬂﬁ*ﬂﬁﬂ‘%ﬁ@ glﬁgﬁqgg%)\tv%\{}?gm ggalg? flow as

the control parameters. The Al contro orst ectrolysis p flow
and water fiznatef the/etectielytt oflltHd@etecttalmiic t2IMeHdddardasefdialatontite theightoofrather to

control chlorine production in the electrolytic cell through the Al controller, thus the most available

hypochloroG810stBe. tishakgmeonistciddetachuidatandvgiesdtamdngciiioidgrdnnertasleiddtrolysis
device for preparation of hypochlorous water.in accordance with the present invention has the following
NSNSl S i el e
acid as rawgpalenfisnWAEBaVe IO hERRGE MBS éﬁ@_'ﬂ&ﬁ@%il@t&i@f@?%&f&? of membrane,
this electrolysis device is easy to operate, and has high efficiency, and no alkaline water is generated
during the producti@®) Stwoetstdrarsdedatanigawentefitie eledirodpiedcdl] Toe eisieadlytgupplpithe

electrolysis device is separated into an inner tank and an outer tank, wherein the inner tank is located
within the o0MHREK Qsé6 ReidedesdpRiMiRd with the outer tank, the inner tank is used to contain

cloctiolysis of ycrothlof h e HEbapo SR ia Ao D Lt R B Rea v
tap water inj i PeAgkiank 3¢ aRNBrRGAYRRGBINIBYSHASY HdGlMultiidbeidAnNRERT&ikYIRI§d dnjshe

outer tank can cool the electrolytic sheets in the inner tank, thereby temperature of the electrolytic sheets

is reduced s tbabbeiimgrddahtheof time e kactkobgisisbeatsiis FagudedXocaentidlaéisatngl ytipshett
chlorine. 3) During the electrolysis process, the electrolytic cell is tilted 20 40 to avoid t_he&Boor circulation

of the electrobyls Alyangedniprihe gartralostion of tBeiianet task e fiiscrlastrlytiaieniie3, and

e e 5 A S S e o
water, and gferiRiltRe QURIBPIANSIREa RAdAPolN/ ROBIPHET dvdisafhé0seetitn Bradughensattpst of

chlorine in the electrolytic cell, thus the most available hypochlorous water is obtained. In summary,

therefore, tife tearelgkistiolysisiarpne faretbatrof yigpodebidis i queo\ddeed prabenséotiamida bas

simple structure, and can effectively improve productivity of hypochlorpus water. Hgyé)ochlorous water
t

produced b MGatBRAFRISSIHRIVEE $aselt s R anRAG Rl eFtiliiFopResh d prbteafitIged The
foregoing d (Rt e r déq en theinventi mt. for the
purposes of i I(liﬂ rggéﬁéﬁ dﬁ%@o%egﬁg fﬁs not "ﬁg%tg?gl tg] bﬁé)@agtﬁ |\]f)echa>ér1 o] ﬁml Itﬁ%%@r}&én to the
precise forms disclosed. Many modifications and variations are possible in light of the above teaching
without departing from the protection scope of the preg®nt invention.



CLAIMS What is claimed is: 1. An electrolysis device for preparation of hypochlorous water, comprising
an electrolytic cell, and cathodic and anodic electrolytic sheets arranged in the electrolytic cell, wherein
the electrolytic cell is separated to form an inner tank for containing hydrochloric acid and an outer tank
for circulating tap water, a central portion of the inner tank is sealed and separated relative to the outer

tank, and asﬁé@ti%diaﬁhpfevi@@t@ttﬁm@ﬁﬁﬁdﬁydmcw&ﬁiéad&iéﬁgH@WPG’ theigerereeRdRfdize inner

tank; the cathodic and anodic electrolytic sheets are located on both sides of the inner tank; the inner tank

forms an inaéfegiade iissernoai prenonthe oontkingegioohioneratda ke lisctipiightapasdoaasgeaintket for
introducing h hloric acid i d at the | d of the i k, and both the el lyte inl
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arranged in the section C and the section B respectively; the inner tank of the electrolytic cell is tilted 20 -

40 , and a patdazppeale artangeassutpdlidiesencetioh diarsectionabBe b4 tasigtithehsectmmie 15.
lectrolysi i di im 1, wherein th tank f t therein t tai
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tap water, a
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outlet are
of the electrolyte in the inner tank will more than the budget amount. The

excessive electrolyte will increase current flow, to generate excessive chlorine,
thus the concentration of hypochlorous acid is increased and the acidity of
hypochlorous water drops. Such hypochlorous water is less stable. Therefore, Fig.
6 shows structure of the inner tank of a electrolytic cell in accordance with a
preferred embodiment of the present invention. This inner tank is distinguished
from the above-mentioned inner tank that the electrolytic cell 1 is tilted 20 <~
40 <so that the inner tank 11 is also tilted 20 ©~ 40 < or the inner tank 11 is
positioned directly inclined 20 ©~ 40 < A passage hole 231 of 2 ~ 4mm is
provided in the lower portion of the central electrolytic sheet 23. During the
electrolysis process, the electrolyte can not be pumped into too fast. The
electrolyte will enter from section A 13 into section B 14, and then convect
from section B 14 into section C 15. If the amount of the electrolyte entering into
section B is insufficient or the channel is blocked, then the electrolyte will enter
into section C 15 from section A 13, and then flow through the passage hole 231
into section B 14. In this way, flow control of the electrolyte is more convenient,
to avoid the electrolyte within the tank being more than the budget amount, thus

hypochlorous water is more stable.



connected to the outer space. 3. The electrolysis device according to claim 2, wherein the chlorine
discharge outlet is positioned at the upper end of the inner tank, near the outlet for discharging
hypochlorous water. 4. The electrolysis device according to claims 2 or 3, wherein the height of the
chlorine discharge outlet is higher than that of the outlet for discharging hypochlorous water. 5. The

glect_rolysis device Q‘?Cm%ﬁﬁg@rﬁﬂaﬁﬁrﬁr@lhﬁﬁ@ﬁh@@ Gfﬂfﬁ@%'@cﬁ@l?ﬁéut‘@ﬁf f@ﬂpr%aﬂ@ﬁtiﬁﬁial
intelligence controller, which Is electrically connected to the electrolytic cell, used to real-time monitor
electrolysis peaitah ke dvyogiel doouanaietier flow of the electrolytic cell, and the electrolytic cell feeds

back information to the artificial intelligence controller, ABSTRACT _ An electrolysis device for
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inner tank for containing hy outer tank Tor circulating tap water, a central portion of

the inner tapkdsepal¢ghardispparfies reledyeolyshe aldeidankfatiter colonpridischarge auiitial
connected to the outer tank is provided at the upper end of the inner tank; the cathodic and anodic

electrolytic EntedtigarcmAbdcontiotiesidedtihiie rlretrigaklyreerwectashiadiaeatecivhpicell,
membrane utilizes tap water and hydroch|oric acid as raw materials, haying an inner tank for containing
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outer tank to generate hypochlorous acid. This electrolysis device has simple structure, and can

Govice has Lnlons of Sielizaton and eruironmental protocion. i BEEA (R feedeolysis
back information to the Al controller to control chlorine production in the
electrolytic cell through the Al controller, thus the most available hypochlorous
water. The Al controller can be achieved through existing technologies.

The electrolysis device for preparation of hypochlorous water in
accordance  with  the  present invention has the  following
characteristics: 1) Electrolysis device without a membrane is utilized, using tap
water and hydrochloric acid as raw materials, which have wide range of source
and low cost. Due to the absence of membrane, this electrolysis device is easy to
operate, and has high efficiency, and no alkaline water is generated during the
production process, thus a lot of raw materials can be saved. 2) The electrolytic
cell of the electrolysis device is separated into an inner tank and an outer tank,
wherein the inner tank is located within the outer tank, sealed and separated with
the outer tank, the inner tank is used to contain hydrochloric acid electrolyte, the
outer tank is used to circulate tap water, chlorine generated from electrolysis of
hydrochloric acid is discharged from the chlorine discharge outlet, and then
combined with tap water in the outer tank to generate hypochlorous acid (HCIO).
Further, tap water circulated in the outer tank can cool the electrolytic sheets in

the inner tank, thereby temperature of the electrolytic sheets is reduced so that the
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2/4 Fig. 3 112

impedance of the electrolytic sheets is reduced to avoid affecting output of
chlorine. 3) During the electrolysis process, the electrolytic cell is tilted 20 ©~
40 <to avoid the poor circulation of the electrolyte. 4) The chlorine discharge
outlet is positioned near the hypochlorous water outlet, and its height is higher
than the height of the hypochlorous water outlet. Chlorine is mixed with tap water
in the mixing area to generate hypochlorous acid. This avoids hydrochloric acid
electrolyte being diluted by tap water, and can stabilize output of chlorine. 5) The
Al controller is used to control production amount of chlorine in the electrolytic
cell, thus the most available hypochlorous water is obtained. In summary,
therefore, the electrolysis device for preparation of hypochlorous water of the
present invention has simple structure, and can effectively improve productivity
of hypochlorous water. Hypochlorous water produced by this electrolysis device
has functions of sterilization and environmental protection.

The foregoing description of the exemplary embodiments of the invention
has been presented only for the purposes of illustration and description and is not
intended to be exhaustive or to limit the invention to the precise forms disclosed.
Many maodifications and variations are possible in light of the above teaching

without departing from the protection scope of the present invention.
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Fig. 4 20(c)=40(c)

CLAIMS
What is claimed is:

1. An electrolysis device for preparation of hypochlorous water, comprising an
electrolytic cell, and cathodic and anodic electrolytic sheets arranged in the
electrolytic cell, wherein the electrolytic cell is separated to form an inner tank for
containing hydrochloric acid and an outer tank for circulating tap water, a central
portion of the inner tank is sealed and separated relative to the outer tank, and a
chlorine discharge outlet connected to the outer tank is provided at the upper end of
the inner tank; the cathodic and anodic electrolytic sheets are located on both sides

of the inner tank;

the inner tank forms an inner space in its central portion to contain hydrochloric acid
electrolyte, an electrolyte inlet for introducing hydrochloric acid is arranged at the
lower end of the inner tank, and both the electrolyte inlet and the chlorine discharge
outlet are connected to the inner space;

a central electrolytic sheet is arranged in the central portion of the inner tank,
separating the inner tank into section A, section B and section C, wherein the section
A is an electrolyte buffer area, the section B and the section C are electrolysis areas,
and the electrolyte inlet is arranged in the section A, the cathodic and anodic
electrolytic sheets are arranged in the section C and the section B respectively;

the inner tank of the electrolytic cell is tilted 20 ©~ 40 < and a passage hole is
arranged in the lower portion of the central electrolytic sheet.

2. The electrolysis device according to claim 1, wherein the outer tank forms an
outer space therein to contain tap water, and an inlet for supplying tap water is
arranged at the lower side of the outer tank, an outlet for discharging hypochlorous

water is arranged at the upper side of the outer tank, both the inlet and the outlet are
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connected to the outer space.

3. The electrolysis device according to claim 2, wherein the chlorine discharge
outlet is positioned at the upper end of the inner tank, near the outlet for discharging
hypochlorous water.

4.  The electrolysis device according to claims 2 or 3, wherein the height of the
chlorine discharge outlet is higher than that of the outlet for discharging
hypochlorous water.

5. The electrolysis device according to claim 1, wherein the electrolysis device
further comprises an artificial intelligence controller, which is electrically connected
to the electrolytic cell, used to real-time monitor electrolysis power, electrolyte flow
and water flow of the electrolytic cell, and the electrolytic cell feeds back

information to the artificial intelligence controller.
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