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Search [SP]: 1. an electrolytic cartridge comprising: an electrode connectable to an electrical supplyan ion selective membrane disposed on a side

2: of the electrode so as to define a space adjacent to at least a portion of the electrodea permeable insert covering the ion selective
membrane on a side opposite the space anda bonding plate disposed on the permeable insert on a side opposite the side facing the ion
selective membrane, the space in communication with a fresh water supply at an inlet of the space and in communication with an outlet of
the space, the space sealed such that, when submerged in a brine solution comprising ions, the only path for the ions of the brine solution
to enter the space is through the ion selective membrane. 2. the electrolytic cartridge of claim 1, further comprising a plurality of ion
selective membranes, a plurality of permeable inserts, and a plurality of bonding plates, arranged such that, when submerged in a brine
solution comprising ions, the only path for the ions of the brine solution to enter the first space is through the ion selective membranes. 3.
the electrolytic cartridge of any of claims 1 and 2, further comprising a gasket disposed between the electrode and each ion selective
membrane. 4. the electrolytic cartridge of claim 3, wherein each gasket is constructed of an elastomer. 5. the electrolytic cartridge of claim
4, wherein the elastomer is silicone. 6. the electrolytic cartridge of any one of claims 3 through 5, wherein each gasket comprises a side at
least partially coated with an adhesive. 7. the electrolytic cartridge of claim 6, wherein the adhesive is capable of adhering a surface to a wet
article. 8. the electrolytic cartridge of claim 6, wherein the adhesive is an acrylic adhesive. 9. the electrolytic cartridge of any one of claims 1
through 8, wherein the permeable insert or plurality thereof comprises an open-cell foamed polymer. 10. the electrolytic cartridge of claim 9,
wherein the open-cell foamed polymer comprises polyurethane. 11. the electrolytic cartridge of any one of claims 10 and 11, wherein the
open-cell foamed polymer is coated with a coating substance. 12. the electrolytic cartridge of claim 11, wherein the coating substance is
polyvinyl chloride. 13. the electrolytic cartridge of any one of claims 1 through 12, wherein the electrode is constructed of a metal alloy
coated with a substance comprising oxides of at least one of tantalum, ruthenium, and iridium. 14. the electrolytic cartridge of any one of
claims 1 through 13, wherein the space is capable of containing fresh water at a pressure of at least 2 psi for at least 10 minutes without
leaking. 15. the electrolytic cartridge of any one of claims 1 - 14, wherein the ion selective membrane is an anion selective membrane. 16.
the electrolytic cartridge of any one of claims 1 - 14, wherein the ion selective membrane is a cation selective membrane. 17. an
electrolyzing system for electrolyzing a brine solution of water and ions of an alkali salt to produce acidic electrolyzed water and alkaline
electrolyzed water, the system comprising: a basin comprising an internal chamber for containing the brine solution comprising cations and
anions and defining a brine batha first electrolytic cartridge arranged in the internal chamber of the basin with the first electrolytic cartridge
immersed in the brine bath, the first electrolytic cartridge comprising a first electrode that is connected to an electrical supply that positively
charges the first electrode, and an anion selective membrane disposed on a side of the first electrode so as to define a first space adjacent
to at least a portion of the first electrode and into which anions from the brine solution can enter through the anion selective membrane, a
permeable insert covering the anion selective membrane on a side opposite the first space, and a bonding plate disposed on the
permeable insert on a side opposite the side facing the anion selective membrane, the first space in communication with a fresh water
supply at an inlet of the first space and in communication with an outlet of the first space, the first space sealed from the brine bath such
that the only path for the anions of the brine solution to enter the first space is through the anion selective membrane anda second
electrolytic cartridge arranged in the internal chamber of the basin with the second electrolytic cartridge immersed in the brine bath, the
second electrolytic cartridge comprising a second electrode that is connected to an electrical supply that negatively charges the second
electrode, and a cation selective membrane disposed on a side of the second electrode so as to define a second space adjacent to at least
a portion of the second electrode and into which cations from the brine solution can enter through the cation selective membrane, a
permeable insert covering the cation selective membrane on a side opposite the second space, and a bonding plate disposed on the
permeable insert on a side opposite the side facing the cation selective membrane, the second space in communication with a fresh water
supply at an inlet of the second space and in communication with an outlet of the second space, the second space sealed from the brine
bath such that the only path for the cations of the brine solution to enter the second space is through the cation selective membrane. 18.
the electrolyzing system of claim 17, wherein the first electrolytic cartridge further comprises a plurality of anion selective membranes, a
plurality of permeable inserts, and a plurality of bonding plates, arranged such that the only path for the anions of the brine solution to
enter the first space is through the anion selective membranes. 19. a method of producing acidic electrolyzed water and alkaline
electrolyzed water from a brine solution comprising cations and anions, the method comprising: immersing a first electrolytic cartridge in the
brine solution, the first electrolytic cartridge comprising a first electrode, the first electrode connected to an electrical supply that positively
charges the first electrode, the first electrolytic cartridge further comprising an anion selective membrane, the anion selective membrane
supported relative to the first electrode so as to define a first space adjacent to at least a portion of the first electrode, the first space
sealed from the brine solution such that the only path for the anions of the brine solution to enter the first space is through the anion
selective membraneimmersing a second electrolytic cartridge in the brine solution, the second electrolytic cartridge comprising a second
electrode, the second electrode connected to an electrical supply that negatively charges the second electrode, the second electrolytic
cartridge further comprising a cation selective membrane, the cation selective membrane supported relative to the second electrode so as to
define a second space adjacent to at least a portion of the second electrode, the second space sealed from the brine solution such that the
only path for the cations of the brine solution to enter the second space is through the cation selective membraneimmersing a cathode
cartridge in the brine solution, the cathode cartridge comprising a third electrode, the third electrode connected to an electrical supply that
negatively charges the third electrode, the cathode cartridge further comprising a cation selective membrane, the cation selective membrane
supported relative to the third electrode so as to define a third space adjacent to at least a portion of the third electrode, the third space
sealed from the brine solution such that the only path for the cations of the brine solution to enter the third space is through the cation
selective membraneflowing fresh water through the first, second, and third spaces while the first, second, and third electrodes are charged,
thereby creating a first product, a second product, and a third product flowing from each respective space andflowing at least a portion of the
third product through the first space while at least the first and second electrodes are charged, thereby adjusting the ph of the first product.
20. a method comprising: producing aqueous alkaline solution via an electrolytic cartridge submerged in a brine solution and having a
negatively charged electrodefeeding at least a portion of the aqueous alkaline solution produced by the electrolytic cartridge having the
negatively charged electrode to an electrolytic cartridge submerged in the brine solution and having a positively charged electrode
andproducing aqueous hypochlorous acid solution having a ph of from about 4 to about 6 via the electrolytic cartridge submerged in the
brine solution and having the positively charged electrode. (Results 18)
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1) Family number: 49809015 (US2011259760A)
Title: ELECTROLYZING SYSTEM

Abstract: An electrolyzing system for electrolyzing a brine solution of water and an alkali salt to produce acidic electrolyzed
water and alkaline electrolyzed water is provided. The system includes an internal chamber for receiving the brine solution
and two electrolyzer cells immersed in a brine bath. Each electrolyzer cell includes an electrode, at least one ion permeable
membrane supported relative to the electrode to define a space communicating between a fresh water supply and a chemical
outlet into which brine enters only through the membrane. One of the electrodes is coupled to a positive charging electrical
supply and the other to a negative charging electrical supply.
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2) Family number: 8607097 (US4344633A)
Title: Gasket for electrolytic cell

Abstract: An improved multi-layer electrode gasket comprising an outboard layer of a material having a combination of a
Type A Shore Scale Durometer hardness (ASTM Specification D-2240-75) ranging from about 40 to about 70 and a
Compression Set (ASTM Specification D-395-69-Method A) of zero plus to about 40 percent with an inboard barrier layer of a
material which is corrosion-resistant, noncontaminating and stable upon contact with the electrolyte in conjunction with the
electrode chamber in which it is used.
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International (1pc 8-9): C25B9/20 F16]15/00 (Advanced/Invention); 1151

C25B9/18 F16J15/00 (Core/Invention)

International (zpc 1-7): C25B9/00 F16J15/10 |3

CPC: C25B9/20 F16115/002 I
European: C25B9/20 F16]15/00B

US: 204/279 277/228 277/654
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Publication number Publication date Application number Application date
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Priority:
US19810266447 19810522
Probable Assignee: DIAMOND SHAMROCK CORP
Assignee(s): (std): DIAMOND SHAMROCK CORP
Assignee(s): ELTECH SYSTEMS CORP ; DIAMOND SHAMROCK CHEMICALS CO
Inventor(s): (std): NIKSA ANDREW ]
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3) Family number: 30065251 (US2003006144A)
Title: ELECTROLYSIS CELL FOR GENERATING CHLORINE DIOXIDE

Abstract: A method for making chlorine dioxide, by passing an aqueous feed solution comprising sodium chlorite into a non-
membrane electrolysis cell comprising an anode and a cathode, adjacent to the anode, while flowing electrical current
between the anode and the cathode to electrolyze the aqueous feed solution and convert the halogen dioxide salt to halogen
dioxide. The anode is preferably a porous anode through which the aqueous feed solution passes to maximize the conversion
of chlorite to chlorine dioxide.

Classifications:

International (1pc 8-9): A47L15/00 A47L15/42 A471L15/44 A61L2/03

A61L2/18 B01D39/16 B01D39/20 BO8B3/00 BO8B7/04 BO8B9/20 Fazore Appiication Pabllcatlan  Tan 0 BN0 Smeer o6 U8 300MON0GIA AT
C01B7/00 C01B7/01 C02F1/42 C02F1/46 C02F1/461 C02F1/467
C02F1/76 C11D1/72 C11D11/00 C11D17/00 C11D17/04 C11D17/06
C11D17/08 C11D3/02 C11D3/06 C11D3/08 C11D3/10 C11D3/20
C11D3/33 C11D3/37 C11D3/386 C11D3/39 C11D3/395 C11D3/48
C11D3/50 C11D7/10 C25B1/26 C25B1/30 C25B11/03 C25B11/04
C25B15/00 C25B15/02 C25B15/08 C25B9/00 C25B9/04 C25B9/06
C25D17/00 DO6F35/00 D06F39/02 E04H4/12 (Advanced/Invention);
C02F1/28 C02F1/42 C02F1/461 C02F1/467 C02F9/00

C25B1/26 (Advanced/Non-invention);

A47L15/00 A47L15/42 A61L2/02 C02F1/461 C11D11/00 C11D17/00
C11D3/02 C11D3/38 C11D3/395 C25B1/00 C25B15/00

D06F35/00 (Core/Invention);

CO02F1/28 C02F1/42 C02F9/00 (Core/Non-invention)

International (apc 1-7): A47L0/00 A47L15/00 A47L15/42 A47L15/44
A61L2/18 B01D39/16 B01D39/20 B08B7/04 B08B9/20 B23H11/00
C01B7/00 C01B7/01 C02F1/42 C02F1/46 C02F1/461 C02F1/467
C02F1/76 C11D1/00 C11D1/72 C11D17/00 C11D17/04 C11D17/06
C11D17/08 C11D3/02 C11D3/06 C11D3/08 C11D3/10 C11D3/20
C11D3/33 C11D3/37 C11D3/386 C11D3/395 C11D3/48 C11D3/50
C25B1/24 C25B1/26 C25B11/03 C25B11/04 C25B15/00 C25B15/02
C25B15/08 C25B9/00 C25B9/04 C25C1/24 C25C7/00 C25D17/00
C25F7/00 DO6F35/00 D06F39/02 E04H4/12

CPC: A47L15/4208 A47L15/4445 YO2W10/37 C02F2201/008
C02F2201/009 A47L15/0002 C02F2201/4613 C02F2209/05
D06F35/001 A47115/4238 A47L.2601/06 A61L2/035 C02F1/4674
C02F2201/46165 C11D3/046 C11D3/3953 C11D3/3956
C11D11/0023 C11D11/0064 C11D11/007 C11D17/003 DO6F35/003
DO06F35/004 C02F1/46104 C02F1/283 C02F1/42 C02F9/00
C02F2001/46133 C02F2001/46161 C02F2101/103 C02F2201/4611
C02F2201/4618 A47L15/0015 A47L15/4291 Y02B40/44 C02F1/001
C02F2001/422 C02F2001/425 C02F2001/46138 C02F2001/46152
C02F2103/026 C02F2103/42 C02F2201/003 C02F2201/46115
C02F2209/42 C02F2303/04 C02F2307/04 C02F2307/06 A61L2/18
A61L2202/11 C11D3/386 Y02A20/212

European: A47L15/00A A47L15/00A10 A47L15/42F2 A47L15/42R A61L2/03E A61L2/18 C02F1/00D4 C02F1/461B
C02F1/467B2 C11D11/00B10 C11D11/00B2D C11D11/00B8 C11D17/00B6 C11D3/04S C11D3/386 C11D3/395D
C11D3/395H D06F35/00A DO6F35/00C DO6F35/00D K47L15/42A6 K47L15/44D K47L601/06 K61L202/110 MO2F1/00D
MO02F1/28D M02F1/42 MO2F1/42B M02F1/42D M02F1/461B2] M02F1/461B2J2 M02F1/461B2L M02F1/461B2L2B M02F1/467B2
MO02F101/10B M02F103/02D M02F103/42 M02F201/00D2 M02F201/00I M02F201/00M M02F201/00P M02F201/461B10B
MO02F201/461B12 M02F201/461B2 M02F201/461B4 M02F201/461B6B2 M02F209/05 M02F209/42 M02F303/04 M02F307/04
MO02F307/06 M02F9/00 Y02B40/44

US: 134/111 134/111S 134/113 134/113S 134/115 134/115.00RS 134/115R 134/18 134/18P 134/18S 134/25.2 134/25.200P
134/25.200S 134/26 134/26S 134/4 134/40 134/40S 134/42 134/42S 134/57 134/57.00DS 134/57D 134/58.00D
134/58.00DP 134/58D 134/93 134/93S 134/95.2 134/95.200S 134/99.2 134/99.200S 204/228.1 204/228.6 204/229.2
204/229.4 204/229.6 204/232 204/237 204/238 204/242 204/242S 204/271 204/275.1 204/275.100P 204/275.100S 204/276
204/278.5 204/278.500S 205/499 205/500 205/500S 205/556 205/618 205/701 205/742 205/742S 205/744 205/744S
206/524.1 206/524.100S 510/218 510/218S 510/220 510/224 510/224S 510/226 510/226S 510/298 510/367 510/375
510/379 510/380 510/382 510/445 510/446 510/480 510/514

JP F-Term: 4D019 4D019/AA03 4D019/BA03 4D019/BA13 4D019/BB01 4D019/BD01 4D019/CB04 4D025 4D025/AA02
4D025/AA03 4D025/AA06 4D025/AA08 4D025/AA09 4D025/AB19 4D025/BA08 4D025/BB02 4D025/BB07 4D025/DA06
4D025/DA08 4D050 4D050/AA01 4D050/AA02 4D050/AA04 4D050/AA08 4D050/AA10 4D050/AA12 4D050/AB06
4D050/BB02 4D050/BB04 4D050/BB06 4D050/BB09 4D050/CA08 4D050/CA10 4D050/CA15 4D061 4D061/DA01
4D061/DA02 4D061/DA03 4D061/DA05 4D061/DA07 4D061/DA08 4D061/DB01 4D061/DB10 4D061/DB15 4D061/DC24
4D061/EA03 4D061/EB04 4D061/EB14 4D061/EB17 4D061/EB18 4D061/EB19 4D061/EB28 4D061/EB30 4D061/EB31
4D061/EB35 4D061/EB37 4D061/EB40 4D061/ED13 4D061/FA08 4D061/FA13 4D061/GA04 4K011 4K011/AA11 4K011/AA15
4K011/AA21 4K011/AA30 4K011/CA04 4K011/DA01 4K011/DA03 4K021 4K021/AA01 4K021/BA09 4K021/BB01 4K021/BB03
4K021/BC01 4K021/BC07 4K021/CA01 4K021/CA05 4K021/DB04 4K021/DB10 4K021/DB40 4K021/DC07 4K011/AA16
4K011/AA17 4K011/AA18 4K011/AA22 4K011/AA23 4K011/AA32 4K011/BA07 4K011/DA02 4K021/AB06 4K021/AB09
4K021/AB10 4K021/AB11 4K021/BA01 4K021/BA03 4K021/DA03 4K021/DA09 4K021/DC15 3B082 3B082/CC00 3B155
3B155/AA15 3B155/AA17 3B155/AA21 3B155/BA02 3B155/CB42 3B155/CD11 3B166 3B168 4D061/EA02 4D061/EB02
4D061/EB27 4D061/EB38 4D061/ED12 4D061/GB30 4H003 4H003/DA19 4H003/ED02 4H003/FA28 4H003/FA34 4C058
4C058/AA06 4C058/BB07 4C058/DD02 4C058/EE26 4C058/1107 4D061/DB09 4D061/GA21 4D061/GA22 4K021/AB07
4K021/BA17 4K021/DA13 3B082/CC02 3B082/CC0O5 4H003/BA12 4H003/DCO01 4H003/EC01 4H003/EC02 4HO03/EE08
4H003/AC08 4H003/BA01 4H003/BA09 4H003/BA15 4H003/BA17 4H003/BA18 4H003/EA09 4HO03/EA12 4HO03/EA16
4H003/EBO7 4H003/EB08 4H003/EB13 4H003/EB16 4H003/EB24 4H003/EB30 4H003/EE05 4HO03/EEQ07 4H003/FAQ7
4H003/FA16 4H003/FA26 4H003/FA43

JP F-Index: B0O1D39/16/Z B01D39/20/C C02F1/42/A C02F1/46/Z C02F1/467 C02F1/76/A C25B1/26/C C25B11/03
C25B11/04/Z C25B15/02/302 C25B15/08/302 C25B9/00/B C25B9/04/302 C25B1/26/B A47L15/42/D C02F1/461/Z
C11D17/00 C11D3/48 D06F35/00/Z D06F39/02/Z A47L15/44 A61L101/02 A61L101/06 A61L101/10 A61L101/22 A61L2/18
A61L2/18/100 A61L2/18/102 A61L2/24 C11D17/08 C11D3/386 C11D3/395 A47L15/00/Z C11D1/72 C11D17/04 C11D17/06
C11D3/02 C11D3/06 C11D3/08 C11D3/20 C11D3/33 C11D3/37 C11D3/50

Family:

Publication number Publication date Application number Application date

AT356190 E 20070315 AT20030728915T 20030515
AT496571 E 20110215 AT20030753059T 20030515
AU2002242181 AA 20020828 AU20020242181 20020215
AU2002306511 AA 20020904 AU20020306511 20020215
AU2002323183 AA 20031212 AU20020323183 20020816
AU2002323207 AA 20031212 AU20020323207 20020816
AU2002324726 AA 20031212 AU20020324726 20020816
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4) Family number: 54077431 (US2013146472A)
Title: APPARATUS AND METHOD FOR GENERATING A STABILIZED SANITIZING SOLUTION

Abstract: The present invention provides a method utilizing Cylindrical Electrolysis cells for the generation of Hypochlorous
Acid (HOCL) solutions having excellent sanitizing properties and a shelf life of 24 months when bottled. The electrolysis cells
consist of at least two cylindrical electrodes with at least one cylindrical ion-selective membrane arranged co-axially between
them. A cation-selective or anion-selective membrane separates the cathode chamber from the anode chamber allowing only
selective ions to move from one chamber to another. A three section end piece facilitate the assembly of the cylindrical
electrolysis cell and enables easy inspection and replacement of the ion-selective membranes. The method allows production
of different concentrations of Hypochlorous Acid solutions with a pH value ranging from 3.5 to 7.5 and an Redox Oxidation
Potential between +700 and +1200 mV when an aqueous sodium chloride or potassium chloride solution is treated.
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5) Family number: 51990481 (US2014138256A)
Title: SYMMETRIC ELECTROCHEMICAL CELL

Abstract: A three-chamber eletrochemical cell comprises a central chamber, two lateral chambers, and a central part for
conveying a fluid solution into and out from the central chamber, the central part being symmetric with respect to a mid-
plane of the cell.
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