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ELECTRCOLYSI S DEVI CE FOR PREPARATI ON OF HYPOCHLORQOUS
WATER FI ELD OF THE | NVENTION 5 The present invention
relates to an el ectrolysis device, nore specifically,
relates to an electrolysis device for preparation of
hypochl orous acid water, wherein hydrochloric acid is
el ectrol yzed to produce chlorine which is then m xed
with water to generate hypochl orous water contai ning

ry bty BRAC SIS DEVIE T HOR £ BRPARA BONOF

wat er, containin hypochl orous acid nol ecul e (HCLO,

is a kind of wa HHORGIOS W ATERch! ori ne
concentration of 10-30ng/L. This hypochl orous water
has strong 15 oxidation ability and can kill

m croargani snes _rapidly. Conventional electrolysis

FIgLD; @k %FNKFQIB}; ion of hypochl orous water include
an ghactyalydi Cln@@lllﬂi?n a?@iatc?‘éa.ttBOdérP ?f%@tr% éc'deYice, more
e rolytic

el ectrol'ytic sheets [ocat within the electro

spE@kicallyhfela®sabtdmeMEirel 38 HeliRe dRYiROSSaubh by dRRlorous
menbr ane, which separatés the electrolytic cell"'into

acah vattedi wheielr laydtoshlerichadidc isietkectroleed e paroaiicerchlorine
principle 20 is: water added with salt, Nad, is

whitl ds rtoby zetkedhwothgvatdretoe pentratd hspeclideviwse wattiuéppening
with the ion nenbrane; since the anodic side and the

hypaeiedpes aslde of the el ectrol ytic cell are separated
by the ion nenbrane, chlorine is generated from the
chlorion - at the anode, which is then reacts wth

& - fﬁﬁ ric acid (HCO) and
B ypom%ggﬁgﬁ%w 18;6,)& hus water fromthe 25
anodéypauitomant atidswaroWhich iavridigbéleceblyorineater, containing
However, the conventional electrolysis devices for the
hypeelplarews oacst niplpadhl(BHAIGY), wat ekihdv eft heatasl | withngPH of 5.0
pr obl Tms: 1) the use of the electrolytic 1
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 (HCl) 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 nenbrane to generate hypochl orous
wat er needs ion nmenbranes. The ion nmenbranes are
expensi ve and easy to break during the electrolysis
process, hence affecting the efficiency of

el ectrolysis. During the production process with the
conventi onal dual -sl ot diaphragm el ectrol ysis nethod,
5 hypochl orous water is generated at the anode tank,

o 8 PR €y B STy SRR mombranes
THEELUE LI e Sol B S oty AU e lecuty

prodee! henducdfidiemly e leffiblehegser tdectidlpsdansai®d thBeproduction
el ectrolytic sheets, thereby reducing the current

prédesw twithnuhet cohivenfioealpr duktictloondmbagimy ,elé¢@ralydis method,
affecting production efficiency of hypochl orous water. .

hypechloraenwaterds gesarajed abthengnateetankeandmsents amatnt of alkaline

el ectrol ysis deviges for preparatjon of hypachl orous
Walg cle. SRRy SR Al AENTIAON, 150G Uien Akaline water has low

I L0, S IR, LA S 4ol g
S Qi O 13 RS 0 R iy
shédts Sitdssh %(ﬁfcﬁ’%%ﬂ?e E{i&gr@h@ﬁbww %ﬁaﬂfﬁlﬁﬁgg (ﬂgloﬁ%?téon capacity,

preparati‘on of poc ous wat er

angtaffeitingepanthctan difiplc@ies of RgpsEhlerodsahatef It idthence necessary
hypochl orous water. In the present invention, an

to enpcovoklys cendmtionel thectprlegpardetviaes fof proparatibh asfolugpochlorous
water i s provided, conprising an electrolytic cell,

Waieid cat hodic and anodic el ectrol ytic sheets arranged
in the electrolytic cell, wherein the electrolytic
cell is separated to forman inner tank for containing

hydrochloric acid and an 25 outer tank for circulating
SUMMAIRY OF THEJSHENTIQN t i on of the inner tank |s

seal ﬁ%er@qg‘afggﬁg%@g%&[e |t itﬁ’ee éogwteggoﬁglg%hcé%ﬁﬁ%ié?ﬁgvices for

a chlorine Ut I'et “conneéct

pr%}%ggtédg? h(g{j ?1 ' gﬁ }o%éué RGatdPPRAviBR dcQhpldie stilRflre! 8K 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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anodic electrolytic sheets are | ocated on both sides
of the inner tank. Advantageously, the outer tank
forms an outer space therein to contain tap water, and
an inlet for supplying tap water is arranged at the

| ower side of the outer tank, an outlet for

di schargi ng hypochl orous water is arranged at the
upper 5 side of the outer tank, both the inlet and

i by Ebud Sres Bt o e BrbdiiRuer BRaRge ok

Pos Mgty e g&e.l iy B e i o
witkf aftPhfthl é@eﬂomupg faBaRafehal RfarkRE AUbleClowd side of the
di schar gi ng hypochforou ter. 10 Advant ageously, the

outéin@nk{ ankoutiet fer dmchﬁfgﬁhgi‘gmhldiouﬁ Wiy aramesd hothe upper
to contain hydrochloric ac | ectrolyte, and an

sidd ettthelquter tarketbdtbrthieninletdand ribe chakit ectlmminecked t the outer
is arranged at the [ower end of the inner tank, both
Spfe el ectrolyte inlet and the chlorine di schar ge

out | are con ected t he |n er spage. . .
v anBBigePyslTs toe shioning ditthakss, Pufles i ppsitioned at the upper

eng oS lﬁﬂ'afn‘iatﬂg oo et tof Qs BfiBh B Boch Bl VB with it
heglﬁ be?l? éﬁgﬁﬁm Sfhé B tléfeﬁ}r' &&Iﬁé@ﬁﬁ?ﬂ/g%hlorous’ water.

ct I'O er area, section

sect A@%a@ta@%@uﬁbeﬂid Rir%é?'tﬁnl@'f@ﬁﬁs aﬁﬁﬁnéﬂ“ﬂoa@:‘eqwﬁ@bé’ﬁtﬁal portion
inlet is arranged in the section A the cathodic and

to avndaio leydothlorit heidséleetrslyae cand angledtrolyté Hales efot Ilﬁt‘roducmg
C and the section B respectively. 20 Advantageousl|

hydnechdbrict acitlyis arceeigedi st tthe t ewe0endoof the iomky tahk, both the
inner tank of the electrolytic cell is tilted 20 -

eleggrolyigapdstt @&éb@%w@e gscsage oulas ase chnthﬂ%t@ ghe inner space.

o oA laRebuS e Shavab it tts! Heet IS dltnend dp sthe centra

P LT RS RRTSHARnEIRL By eiop A, sesion B and

se@t‘?&ﬁ‘@t\%ﬁFlte%tt &Lt ohy tah‘iﬁl@&%l élﬁﬁﬁ}g:f bed ecgle 'steEHBn B and

noni tdr el ectrol ysi's power setr ol yte f1ow an
thé Isevtioh ¢ hee e@é&%l?@isyéﬂeﬁs cehd , thé‘ft@iedtftﬁyﬁ ﬁﬂbf oY ﬁwa‘ﬁged in the

cell feeds back information to the artifticial

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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3 intelligence controller. The electrolysis device in
accordance with enbodi nents of the present invention
has the followi ng technical effects: 1) Electrolysis
device without a nenbrane is utilized, using tap

wat er and hydrochloric acid as raw materials, 5 which
have wi de range of source and | ow cost. Due to the
absence of nmenbrane, this electrolysis device is easy

erate d has high efficiency, and no al kal i ne
IDW&‘%‘? nGe scoélgf?it%ﬁt ed during the pr oducti on process, thus
a | OtfhgfeIF@t\%lgEf eﬁé\?llcféhﬁlag %ﬂth é}an&ﬁmegxts of the present

el ectrol yti yS|s evice

mgﬁrﬁ%rﬁqﬁg fhRL R R win gﬁhg'ifﬁgc ﬁ&gsa” q’é&f%g%@kdewce without a

erein the inner t |n t out er

mé@blanes ealeifizaddusiapatapt agtod hid theirechietict 8414, ad b&w materials,
inner tank is used to contain hydrochl oric acid

wielchdtavel wide, ranpe adigorrce and low asedDte teithe absdreet@pmembrane,
water, chlorine generated fromelectrolysis of

thisyaleeieolysisi devaes i ¢asydosepeanigeand hemhighe effitieneyieand no alkaline
di schar tlet, d then conbi ned th t v¥ater in

W{lRk I8¢ 18&@2%@11&1% HENY %ctf%afm%%% aa@t@ tiay gyaterials can

becaineds ) kP el Bl:Bhafs et &t gf%chgfwis“hﬁkgtﬁa?skm%%rmed into an

mﬁ&efa%lﬁyaﬁc?gﬁ @Ef&ﬁll@fwﬁgx%lﬁltﬁg ﬁj?%‘yttah iSRG fe?i Q)V?thm the outer

reduced so ance o ectro

taﬁl@e@aﬁed and %@%‘J&%@ed Qv1t}§‘Y19é dutdif@ak] nf Hﬂfeﬁ’%hnl@fls used to contain

chl ori ne. ring the electrolysis process,

h}@lr@si‘tlbflb)aticbel%etrblyta thel diadr 2k is 148d t¢ eiraupité tetphﬁzater chlorine
poor circul ation of the electrol yte. 4) The chlorine

gedestbdiigen aledtenlyss pbbydicvhéatineaid ishdishhpeedl Goouthe chlorine
20 water outlet, and its height is higher than the
disrbiaggr owtlet adnsactrabus watheap weier an thowegen taekite generate

hympsBRpst B i ) Fiarthei g auiieg Birpuletes 111:2525@35 fank can cool
| db

thE R A SRR R MG i BershT RmgBrE R ahe, gectrolyic

shH?tg%tl% gogy 156! faprtf?% tp'eﬁgn@é"& Rhe Qafl?&gt}lgﬁkjg%ée& i feduced to

ctro ytIC ce e rms aval

avb¥POSiTb QO Sox\i@h@ rofs cl@l@ﬁ -ReN§Y Dulrthgs LHH@HreYectP(ﬂ%l%f Pr8eess, the
the electrolysis device for preparation of

eldyypaeght ocallsisnatilesd 20 °t-hedpresenavoidved | poohadrailatbe of the
e1e?cttxf()ulgzttel.J E1()3 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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and can effectively inprove productivity of

hypochl orous water. Hypochl orous 4 water produced by
this electrolysis device has functions of
sterilization and environnmental protection. BRIEF
DESCRI PTI ON OF THE DRAW NGS 5 The acconpanyi ng

drawi ngs illustrate one or nore enbodi nents of the

i nvention and, together with the witten description,

WA dfeed By M CGouBhiy i Pagy AfckPiEry eritfilion and

r ' i,ce for preparation of hypochl orous
engg?g&eﬂta}fygége%ggﬁte with an enbodi ment of the present

invention; 10 Fig. 2 is a schematic diagram of the
cooling structure of the electrolysis device in
BRAESOERTREP RIOM O T REIDRIAWENGOf the present

inveption; Fig. .3 is a.schematic diagramof th )
geniﬂﬁta}c&ﬁnm%%rcgawn&aqélhéﬁt@é@ rgey §F @O%@nﬁfpdlwents of the
._accordance with an enbodi nent, of the present .
(SR 200 testhd "y R A ERe Servento explain the
I l.vsi.s device in 15 accordance
prfbles o fhedimbhifif &1 Micketh

ano nent Of the present invention; Fig.

5 i S .%tiwcgt?g@thrail!(ﬁgg% Jf BB SEQRRAYSIYddNBE Fof ?[’éﬁaafration of

as shown in F g. 6 is a struCtural diagram'o

hypogiilet@ry wdtdrineccoriakcasvighamenibbdim@nt f thdp@sert invention;
a schematic diagramfor control of the electrolysis

devilkig. 2ds a 2chgmapadaidram of thy poohingr stnsctust ef the electrolysis
accordance with an enbodi nent of the present
deyipgentarcesrdapes AYiLERN BESERIPENONT e MEcHINVIFRIHON These
ent invention wll

ZBSaP? lang s SeRhEmR G Shthr LA BB afiiBe Clectrolysis
f. d. enmbhodi.oent t gk [ ' tion. wWith th
deflsF i AFRr BRRIE & erRtRBuiehe BE Pl aeeRlingehides (e
tho : .
TR0 g S D B SO OGP LB evic i
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 1s a structural diagram of a preferred inner tank as shown in Fig. 1;
Fig. 7is 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
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5 intended to be exhaustive or to limt the invention
to the precise forns disclosed. Fig. 1is a
structural diagram of the electrolysis device for
preparati on of hypochlorous water in accordance with a
preferred enbodi nent of the present invention. As
shown in Fig. 1, the electrolysis device for
preparation of 5 hypochl orous water conprises a

A RN | R -
o SR £ SR o SRLNRN By or st of

hy%%chmswrwata h eaccbniar&en@ﬁﬁta gﬁefzeyp&p Eirnfda S}‘}@b?rt;qe present
the present invention is: ochloric aci

1n%1ﬁldrﬁm9/va§1rﬁfwxﬁ HRO) Fiaf e ] s éﬁecltml\yﬁﬁt deviek, f@zncbrkFQratlon of
hydrochloric 10 acid (F[l) is electrolyzed through

hypathledoes awateanooinpriseect radégtrolytisheell 9, 2nd e]@@troi/y’uoc lsheets 2
are connect ed to DC voltage, to generate hydr ogen

argnged dny tha glectolgye oeliedh whplcwatthﬁ ¢lepiop! }gwpphleeém(z includes a

cat}gf% te? 5 tlgclgeﬁ%: ;%ggh%r%a pgrarn@%g(g € q_v(\;‘ld%it?c; lggt 55 The principle

PARNBEPAD s PN 8 i
ackf gJICQ'n eit g éﬁﬁ T O&H‘j&%ﬁ' aP FAV SRRl %lfl& Ghe: ¢ hydrochloric

t1ves, or use

fi:l ¢4 8
O T, O s 1

22¢| whiclol ytei congkttednvol VXU voltihg gengeatiaon Wdr’bﬁ@n ( H,) and
hypochl orous water: 20 1. Cooling structure of t
chlaorm (@hytthen depl water (EoO))i supplied sitectheoklertrolytsheells! reacts
2.1s chemati ¢ di.agram of, the cooling structure
Wl@h Cbﬂr@lm 5orcyeeeeraéemy@éoq:hloe;@cwda(ﬁ%l)nint:ih hyppchlorous acid

t ft t
(Ersilethebii eégps?@eﬂgr%?zﬁg o WebReab dher Sedrisls dSvice has

s i B OB PR 5 IS by, a5 o

ad@ithved! 8f L& t&@%&ﬁ@k%s&r&?m An central portion of

the Thner tank 11 I's sea and separ at ed
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 scaled and separated

relative to the outer tank 12. The central portion of the inner tank 11 forms a inner

6



10

15

20

25

relative to the outer tank 12. The central portion of
the inner tank | 1 fornms a inner 6 space for
cont ai ni ng the hydrochloric acid. The cathodic and
anodic electrolytic sheets 21, 22 are |ocated at both
sides of the inner tank 11. The outer tank 12
surrounds the inner tank 11, form ng an outer space to
contain tap water. An inlet 121 for supplying tap

sp%g% 3615 &glétg)ilgha tﬁ%ws&g]%ti@tzgﬁglr %ggggqsqfaq?&c%lcit Q&ocﬂgte%ctrolytic
| . - -
nBYBOEEL 5% 4 LG T80k BEOULIAT Pl 57, G e 12

. t . i .
suﬁ*é'ilhﬁF the ?mfeﬁ Gank Q0 ?&Iiﬁﬁghsgla?ﬂtl‘?ag %Bﬁ@é e 9@131‘%(%@15[ %vﬁﬂzr. An inlet

the electrolysis process, ener at

12hi fR bl ERb tapassenHIOY euphodibned ek elgd 1yt tide YTaBE Duter tank

whi ch causeS tenperature of the 10 electrolytic

12shedtan pudend?2? ifopedahagingdngasihgrous heatebyHEUEY) estprovided at
flowis reduced to inpact chlorine output. Wth the

thahpper reede iodride euteudank d 2ofBaethethsr &deintd 21iandethd optlet 122 are
tap m%ter is introduced into the outer space fromthe

coppeeled {0 the QU SPagtit er tank 12. Since tap water
surrounds the inner, tank 11 tEe el ectrol

. ti heet
Tt R RS (elr Tty S QR a5 o BF d I REBEAGb (e 16, fugh current

o, TRIE DL L8, LD, S0P g o
eliettr NesRbEQRIsth ,Liﬁ{r%égﬁn@é iﬁ&@aﬁ&gcﬂ{e% bGrr&R! lo® 98 reduced to

ably generatin ochl or ous ter Referring to
imipagt chlofihg. odtpand With. tde dHde-RehfioBedchien@bi« of the present
di agram of the  generation structure of the
inetrdeim, dapsisteday iicoducealc nno dhaarited spacnfrenbdst dat 121 of the
20 of the present invention. Based on the )
ouggrohask nightSinee ths wiatestsurwundgrthe énneratank| ldet thel aleesrolytic sheets

in aheq wiiafdilngla b OFresdledorBRAVGR: LS Wreimpsince of the
o e el BT AL b BRRUGE e
[ t : . B lLect i nl t .
et ofi reoalR Sl o 5 ERCHERAIC U 1Y Rt Bnerating
hyPBBHIqréQéi%t&‘i thin the inner tank 11. The outlet 122

or di schargi ng hypochl or ous

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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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 7 affect the mxing ratio of tap water and
chlorine. In this enbodi nent, the chlorine discharge
outlet 112 is located at the upper end of the inner
tank 11, near the outlet 122. A mxing area 115 of

aflef e RexaesahiacddaDarHer and shGhicon hbtySioydiment i chlorine
i hbed DRREAF ol Bt g ST RhST shl 11, near the

L1281 TSRS (PR BTN oo

the §hId?fJHe- dllsﬁh:ﬂgé RIt1e@ N DathRiFine L PRk dE with ﬁpWNh‘ter (H,0) in
not be dil by water. Fig. 4 is a diagram of

thigenexatgd amest t Lcttor genbratdehyddchl ot ramh&éﬂ@iﬁavd cheypcrchlorous
accordance w th anot her enbodi nent of the present

acidiaiOprtherdiyprachigous wratgr isi obtdieed eodtflows otittfhem the outlet
hl ori ne discharge outlet 112 is higher than that of

12&he outlet 122. Fig. 4 shows the case when stop

3Mu|p|pl i n?@é@@ lg,f‘epg%d[ ﬁ%r %gg%%al?%gérggﬂpo ?{jlxé)tc%rforlc acid will
no?'bgéc AALAS ggt {yﬁﬂeflﬁg gra{rﬁp?%\’m :r eB%I%WOHgSHI‘ M@re of the

he rnner I'ng ectr ol

ele%?izgrﬁevi"cgeirﬁb&‘é%r(ﬁ@r%' Q}U‘i@ﬁ' shomet Uérﬁb@&ntlé}ﬁ of the present

present i1 nvention avolds the hydrochloric acid

mfbritidrﬁd{dfﬂérﬁ@%)tdl\ﬁtge 14, the IoCati6h lUthé@ﬁI(ﬂEﬂea@ﬁ@H&@fe @Itlet 112 is
the electrolytic cell for a st eady supply of

higlydrthehltbai co:f thei cutbdteld, dligt 4 sBesvsHihg. cdse antderFstgp ffupplymg tap
on the basis of the above-nentioned structure, the
witaheWatemkevel off theneutsr ekt 12 w@hdﬂmam}oe&@vathe helght of the

[t tion inne ank. Fig. 5is n enbodi
chling Hﬁ@?‘afgé?nﬂu%%i L%%m aﬁmﬁ. T@p watcx @%wmgamtonie infier tank 11
ent

anfofnGRE ey REeRhge LhRere " THE WicderPEnfned Spore of the

Préot PR Ti&g'hﬁ?éﬁé%rﬁk@“f?&*ﬂ@e%ﬁaﬁ%e%sve AT BASE
13 i 3, urabeet LAl Rnubiel AtBR ldARISRE thRMoBalde@Rsupply of

section

hydrochloric acid electrolyte

See Fig. 5 and Fig. 6, on the basis of the above-mentioned structure, the
inner tank 11 of the present invention may be a multi-section inner tank. Fig. 5 is
an embodiment of the inner tank as shown in Fig. 1. A central electrolytic sheet
23 is arranged in the central portion of the inner tank 11. The electrolytic sheet 23
separates the inner tank 11 into section A 13, section B 14 and section C 15,
wherein the section A 13 is a electrolyte buffer area, the section B 14 and section
C 15 are electrolysis area. A electrolyte inlet 111 is provided in the section A 13.

A cathodic electrolytic sheet 21 and an anodic electrolytic sheet 22 are arranged

in the section C and the section B respectively. The use of the central electrolytic
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25 C 15 are electrolysis area. A electrolyte inlet 111
is provided in the section A 13. A cathodic

el ectrolytic sheet 21 and an anodic el ectrolytic sheet
22 are arranged in the section C and the section B
respectively. The use of the central electrolytic 8
sheet 23 can provide a buffer for hydrochloric acid
(HC1l) to optimze electrolysis effect. In this

SRl RS RABDMARTA Tof ccv
eftsfdbapis biRebing e MR BheP I SR §ftioned and
seﬁ%ﬁ%ﬁﬁé%‘c%&ﬂ%}n J&nlf S E:fe%ﬂlow}g 1§1§§ ‘ﬁﬁg 'ggl'éo utfet 15 BEikBE thereon.

sectl o he secti o

HEyeed aiticéahitRe miil-ke@RReRned Yol GhReE&H19te will flow from the
di fference of the section B 14 and the section C 15.

sedihen & é8tintd yHeesantidn Bi t4tahy the aecfionr@ tlse loss of synchronization
low pressure section until pressure in the other

widlegppoon diectoepressunealifferenvcsl ohtheoseatipnt Bel 4 langh thel section C 15,
flow i nto. Thus, .anpunt. of the electrolyte in the X

Therﬁ(i%‘ﬁtl'@ é(FFkVWAﬁ %rsms %w ke the [ pydyesstasteion wﬁermssure in the
excessive el ectrolyte w l] i.ncreas urrent fl.o 0

otfEirERipd eteases ol chvedratln e R efeci et Rl B, amount
of. .h [,OUS i.d. LS (L ecr ci.di

of o eRelbs R Ry frbD LAEEAT RERRL AT ShE bt flpount. The

exb@s%?veﬂe?&ltx%gtgh\%ﬂ fiﬂ&%afé; | Srrenf tﬁw,"‘@o ?ﬁeﬁe é”e‘?(c@gsiﬁ@%hiorine,
I nner tank a electrolytic cell inh aCcordance wth a

thiy eherdéqtefiindh nBNthyplochhgols efsdtisi MugBidedn andhite acidity of
inner tank is distinguished 15 fromthe

hyabohleroentvatmettopsrfeuch hyppotilatousheatel éciaselsyable. Thdrefore, Fig.
lis tilted 200 40 so that the inner tank 11 is also

6 showegtgture afbthe inmmarhenknabe ¢lgakolytic sell posacdosdante with a

DralsRerscMBPAUREBCOT H1 REESeB R VaIBIan. duhioing e (it fetinguished
frafp 3B colerBefifcd dhyere ke b i TG Bey GB 1 dsfitied 20~

f . : ANe t-gfof t :
w025 G R SRS A LA st 15
posfidhedeairk&ly Gnéfined 20 e agouni ?Iﬁsésltagg ﬁbl%c?ﬁgl ¥& ~ 4mmis

enterlnglnto section B is insuf nt or
prénidedein tife hbwekedrtibhesf the ceheal etdcyiotytit |sheen8r During the

into section C 15 fromsection A 13, and then flow
elactrodysib preepas dageclbcrely2Sican 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.
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into section B 14. In this way, flow control of the

el ectrolyte is nore convenient, 25 to avoid the

el ectrolyte within the tank being nore than the budget
anmount, thus hypochlorous water is nore stable. 9 4.
Intelligent control nmethod of the electrolytic cel

for preparation of avail able hypochl orous water Fig.
7 is a schematic diagramfor control of the

el ectrolysis device for . preparation of hypochl orous .
nait off THECHIS deaReED hinath e nﬁ@dﬁﬁééﬂpibtﬂc tosdl fag preparation of

e t inyention. The electrolysis device further
av%ﬁﬂ%ﬁﬂ@’é’?%ﬁng}lﬁwe}tﬂ al intelligence (Al) controller,
whi ch: . I ' 4 d h j :
oo 17,8, ESEPLERNY JBRIRRCHEIc R ABIaNEELEORALE, geice fo

priFdi8fiof | EhaBolMIBr SN Wetbr 1P R coRBHBEBYRASan EisbdMiment of the
controller teal-tine nonitors the el ectrolysis power,

prédeget fbatitiont | Gleandespblenisl |dovied filrthed! eum@lisdsi can  artificial
cell. The electrolytic cell feeds 10 back i nfornmation

intedligdreeAIA I} controlleerwhiehcis el easticelly oonnectpd dadlot eeetrolytic cell,
the electrolytic cell through the Al controller, thus

usiiie ehgsdrolysia) paen egpehiter anghtwater Mhewaps the control loop

control | can,be achi.eved through exjsti .
paf%l@ﬁ%ﬁr»ogﬁ&. AfngoBiTalEF or%ﬁ@-.tgnfaem%tqrér ?1%; eplscHelvis power,

eI QAR ARl Beabet B 1 SR GRER L L PBOBRRY cell feeas
bakk eEHOANYELS f%)e\fh@?\p”y%é}gﬁ]lll& f@'@fn"t’rg)‘? bﬁlo&‘%}v'fel bf&8hction in the

using tap water an oric acl as ra

eld@EdIviialcel]l MpbeHh hRY AMESRr6BRYTh HFOW e avalldbleOMypochlorous
cost. Due to the absence of menbrane, this

watbrCTlicoAY sbatrdtei cen bs achiwetiahrapdr atistingnethmadogdiegh
efficiency, and no alkaline water is generated during _
t he Theodlatiiadpsir alesice, farugprepdretionf ofalypeckldrais water in
can  be saved. 2) The electrolytic 20 cell ,of the ,

acgpilance| ysidtiyevi € | s PEesatat et vyortionan ihdser dhpk following

oSy ot of lanl aherel hie ot Lanlo o | PS8R g
weiidh R PEFpehafic ARies PR shetiBRe WRoiaP,Rids omge g souree
anglqggvi l;:ng ;gugz ttg?ﬂ?le%s%ﬁce SRIEhBErRC AL A &SIV 9 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).

FFurther, 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

10
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hydrochloric acid is discharged fromthe chlorine

di scharge outlet, and then 25 conbined with tap water
in the outer tank to generate hypochl orous acid
(HGlO. Further, tap water circulated in the outer
tank can cool the electrolytic sheets in the inner
tank, thereby tenperature of the electrolytic sheets
is reduced so that the 10 inpedance of the

TESAREC G Ui FIRGCHAYG) SHBGHS iy TERCH ¢t Rtiglopiiecting output of

chﬁéﬁff e e REdblsh, Bitcashettld Sl f&zﬁ?ﬁ’% &) 1S fied 20~

40°‘h ko %}f‘&‘?d 4h8 19€1r0191‘df1[)ﬁt of dﬁo I%t?ésctt%cﬂ? i t45‘ ?21 h&lﬂ%rlne discharge

hypochl or ous wat'er odit
outl @ﬁns &)B@ltﬁﬁieﬂhﬁeéi‘fthfehl@y}ﬁbb%@&lﬂﬂu@\%ﬁzrv@h% and |1%t height is higher
lorine is mxed with tap water in the mxing aré€a
thmoﬂgﬂmﬁghtefﬁypbypmdﬂomnmanmﬂroﬁﬁes(HMON@Slsnnxed\wnhtap\Nmﬁr
h drochloric acid electrolyte being diluted by t
¢ enixizgareato geabiale hypochlpmusoscich(ldns agoids) hyldrechlouc acid
ontraller sed to control progﬁgtlon ann

el%qiiircglyﬁe@mg Wée‘é%é’éﬁpd’}/%ﬁ%candc@ﬂ stapHize QWBUHD ﬁhlorme 5) The

e

AR T s R SRER PRxErieS adv By hehgRag e dectrolytic
cefl] FECRY RS aVRIAe B8 RIRS el NCBHEIAPr summary,

thaéﬁﬂ%c&hy ébu&lsﬁy @ﬁEEQbP%ﬁeinls evﬁg@ﬁkﬁkﬁHﬁsvwnmfofthe

wat er’ produced |s el ectro

prédone tiheRficd hat %Eﬂnblez §ﬁru@0réirtdlcﬁﬁéﬁh OHFERER] improve productivity

protection. The foregoi ng description of the exemplary
ofdryipodhtots vedtet. Hdypostdotowsnwatd pragubed bypthés elecadlysis device

only for the purposes of illustration and description
haaddngtionsor! stenlisaiden and epeirenmenéalipretestiono |init the

invention to.the precise fornms disclosed

rodi ffx@ a”memn&ﬁi&wm% PHH %@nﬁ@g.%n'éoqhmqm@ Af thy invention

e above te t hout de

f
hel BEeR e oS Ry g Eer EPeseer 1S EREPBm A4S iRfipg and s not
mt\é\%éd kS ! &Hgﬁgﬁ’y% oog#i) 16Rit§he 91{1\'}8{&0% o ﬂf‘ev#)lce%lgeofmms disclosed.

paration or ous
Many modifications and variations are possible in light of the above teaching

without departing from the protection scope of the present invention.

11



electrolytic cell, and cathodic and anodic

el ectrolytic sheets arranged in the electrolytic

cell, wherein the electrolytic cell is separated to

forman inner tank for containing hydrochloric acid

and an outer tank for circulating tap water, a centra

portion of the inner tank is seal ed and separated

relative to the outer tank, and a chlorine discharge

outl et connected to the outer tank is provided at the

upper end of the inner tank; the cathodic and anodic

el ectrol ytic sheets are | 6&&& on both sides of the
VVhaiﬁQﬁﬁhﬁQf . 2. The electrolysis device according to

clYaim 1, Wnherein the outer tank fornms an outer space

therein to contain tap water, and an inlet for

supplying tap water is arranged at the | ower side of
1. Afelettislysisadkvicanfo@Ubreptrdtion of igsfp@chldl@ub%pﬁem @dimgsising an

water is arranged at the upper side of the outer tank,
electudytict bell nindt catlbdiheamlitdretdiar electrolytic tshdetso arfaeged in the

out er s?ace. 3. The electrolysis device according to
electealxiignczll, wrhareimtheneleetipbitioneelbiis s¢pargted tpufarar angnner tank for

positjoned, at .t he, ypper end of tge I nner tank, near .
contélﬁ@gohy&a?h?wcap A ginnguteryiBBk Hobcdisslaaicetap Wateth@ central
pori GhETLIR File Rt SoErEN Biprl Bf Bl aipigank, and a
chior, B APt 08 Qe RN a1 36 RR W upper end of

the 1RGOk Nehd Latbbaidhdd awb8IceliBcirBR ticfiRetd aRKIdcataiBo@both sides
i nner space inits central portion to contain

of thbyticeabhleri c acid electrolyte, and an electrolyte
inlet for introducing hydrochloric acid is arranged at
2. The destlysindlefice hecordmeto whaiky 1bothereinethel ewter dinlt dorms an
inlet and the chlorine discharge outlet are connected .
outer) spacs thesein b cospn dapewatpie agrednt riblejsios wppixiag tap water is

arvargRagt hF douRF Siett e OHET EMbr i SBOFL 1o5 fiofiA B hepchlorous
wtel B EBR S0P S S nESH v e ot
connEL AL hY LatdWHhEE.

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 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

12



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 el ectrolytic sheets
are arranged in the section C and the section B
respectively. 7. The electrolysis device according to

claim6, wherein the electrolytic cell is tilted 20
- 40 . 8. The electrolysis device according to claim
6, wherein the inner tank of the electrolytic cell is

tilted 20 - 40 . 9. The electrolysis device according
to the & anppesd of clains 6-8, wherein a passage hole of 2

is. arr edinthelo rtion.of the trI
6. Eh%gln 0}¥$l§3§ﬁ@@taw@ lngﬁ@@me@&m@&@ig ARERTE electrolytic sheet
r.ein the e

is arfERHer Bsngrtdanation, o1 Rt imich Aok FFOSALGE the TSP ank into
sect1&fi’% r 9&4‘(&)&1’ BV\QIII{?: RelForf! &e Cih lt%ie Cs%ﬁ@ﬁ.t/? 95 ahOelelfolyte buffer

trolytic use rea
area, Gth@ %Eét%ﬁ/ 5] a’sncpﬂié’esrecn%h@taf @Ebékﬁ ows‘i’g"areﬁﬁ daﬂ’éﬁﬂl%reiéét?éi‘lyte inlet is
of the electrolytic cell, and the electrolytic cel

alranggsﬁfi? JF?EF‘:“‘TQ“Q rtrr@t:ammdﬁ@ ahflenadid éleciralyticngtelets @en;rmnged in
the section C and the section B respectively.

7. The electrolysis device according to claim 6, wherein the electrolytic cell is
tilted 20 ° ~ 40 °,

8. The electrolysis device according to claim 6, wherein the inner tank of the
electrolytic cell is tilted 20 © ~ 40 °.

9.  The electrolysis device according to any one of claims 6-8, wherein a passage
hole of 2 ~ 4mm is arranged in the lower portion of the central electrolytic sheet.

10. 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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