Boraan Butus

3aroJi0BOK :
O0padoTka BOJbI B AKOCHCTEMEe YMHOI'0 I0MA ;
IMon3aroJioBoK :

Perenepanusi U pelfupKyJISIL{UsI BOJbI B 3KOocHcTeMe H MHPPACTPYKType YMHOI0 A0Ma C
00padoTKOIl 0€3 NPpUMeHEeHUs] XUMHYECKNX PeareHToB ;

KiaroueBrle ciioBa :

JdKocucTemMa yMHoOro aoma ; Unppacrpykrypa ymHoro noma ; MojayjabHble CHCTEMbI
o4yucTkM ; MoHHBIH 00MeHHBbIH XapakTep 0YMCTKY ; [IpuMeHeHHe I OYMCTKH CyIIeHHOMI
onomaccsl ; CHMMeTPHYHAA JIEKTPOXMMHUYECKas d1eKTpoAHas S4yeiika ; AKTUBHAs
padouasi HOBEPXHOCTH ; ACCHMETPUYHAS JIEKTPOXUMHYECKAsI FJIEKTPOAHAA AUeiiKa ;
IIpouecc noBbIlIeHNs] YPOBHA KUCJIOTHOCTH KUAKOCTH ; [Iponecc noBbileHusi ypoBHA
1IEJIOYHOCTH B KHAKOCTH ; Peanu3zanus nponecca 1e3uHpekuun KUTKOCTEH ;

AHHOTAIIUA :

MOI[yJII)Haﬂ CUCTEMA OYHUCTKHU NPCACTABIIACT coOon KOJIOHHY WJIM HCCKOJIBKO KOJIOHH , KaKJasa
N3 KOTOPBIX COCTOUT U3 YHI/I(I)I/ILII/IPOBaHHLIX CCTMCHTOB,

Kax IIpaBUJIO B KOJIOHHEC MOXCET OBITH OJIMH CCIMCHT MJIK JIBa CCTMCHTA UJIM TPH CCTMCHTA,
CBA3aHHLIX MCKAY co0oii CricnyaJIbHbIM 3JICMCHTOM , HM3IOTOBJICHHBIM U3 HEHJIOHA U
MOJIMBUHUJIXJIOpHAAa U UMCIOIIUM YIIJIOTHCHUC U3 CHJIMKOHOBOH PC3UHBI;

Jljig coeuHEeHus: WK pa3beIMHEHUsI CETMEHTOB TpedyeTcs He 6oJiee 1 MUHYTHI Ha OHO
COCIMHEHMUE;

B kaxxgoM cerMeHTe moMeniarT 10 TpéX HMOHHBIX 0OMEHHBIX MaTPOHOB ;

Kaxxp1it mOHHBIN OOMEHHBIN ATPOH COCTOUT M3 TPUKOTAXKHOIO pPyKaBa U3 HUTEH, B KOTOPBII
Hackiaercsa O30JIA;

HoHHBIE OOMEHHbBIE MMaTpOHBI OAHOPA30BOI'0 UCIIOJIHCHHA,;

TpukoTakxHble pyKaBa U3 MOJUMEPHBIX HUTEH MPOU3BOAITCS CEPUMHO U UX CTOUMOCTD HE
npesbimaet 5 qosutapos CIIIA 3a oquH;

KosouHbI 1 HeoOxo1uMBbIe TPYOOIIPOBO LI COOMPAIOTCS U MOHTHPYIOTCS Ha CIIEUATbHOM
CTEHJIe, KOTOPBII BKIIIOYAET HACOChl, MEXaHUYECKHE CaMO OYHIlaeMble (PUIbTPBI, TPUOOPHI
U3MEPEHUS U KOHTPOJIS;

CTouMoCThb OJHOM MOI[yHBHOﬁ CUCTCMBI OUYUCTKH , paCCQHTaHHOﬁ Ha NpOU3BOJUTCIIBHOCTDb 1
KY6I/I‘{6CKI/Iﬁ MCTpP B 4aC, KOTOpas BKJIFOYACT TPU KOJIOHHBI U3 TpéX CETMCHTOB KaXXaas, HaCOC,



KacKajJ U3 IByX MEXaHUYECKUX (PHIBTPOB Ha BXOJIE M KaCKaJ U3 IByX aBTOMaTHUYECKHUX
MexaHW4YeCKuX (GUIbTpoB Ha BeIxoje coctaisieT 35000 nmomnapos CIIA;

Conep:xanue :
Beryniienue :Ctp. 2
IpuHoMn geficTBUSE CUMMETPUYHOM 3JIEKTPOXUMHYECKOM J1eKTPOAHOM sivelikn : CTp. 5 ;

IpuHUMNBI ¥ BAPHAHTHI PA0OTHI ACCHMETPUYHOM FJIEKTPOXUMHUYECKOH 3JIeKTPOTHOM
siueiiku : CTp. 6 ;

CxeMbl Mo yJIeii 1JIS1 TIOJIHOTO HMKJIA BCeX BUI0B 00padOTKM KHIKOCTEH B IKOCHCTEME U
uHpacTpykType yMHOro aoma : Ctp. 8 ;

IIpunosxkenne 1, - HHHOBALIMOHHBIH I'eHEPaTOP MEHbI M ero IKCILIyaTAllHOHHbIE
xapakrepuctuku : Ctp. 10 ;

CnucoK HCIO0JIb30BAHHOM JIUTEPATYPHI , NIATEHTHAS M JIMIeH3UOHHAsA nHpopmanus : Ctp.
13;

Berynuienne @

Komimrekcnas cucrema BOI[OO6CCHC‘ICHI/I$I BKJIIOYAeT B cebs 4 T'pyHaIibl B3AUMOCBA3aHHBIX I1O
IIPpUHIUITY U B3aUMOJICUCTBHUIO COCTABHBIX yacTen MOI[yJ'IGfI

- MOJIyJIM BXOJHOTO KOHTPOJISI ¥ IPEIBAPUTEIHLHON 00pabOTKM , BKJIFOYasi EMKOCTH JJIS BOJbI HA
BXOJI€ B CUCTEMY U EMKOCTH PE3€pBHOM BOJIbI JUUIsl TMKOBBIX HArpy3oK ; I[IpeaBapurenbHas
00paboTKa BKIIIOYAET SJIEKTPOXUMHUECKYIO E3UH(EKIINIO , adPAIHIO U TIOBBIIIICHHE
KOHIEHTPALMK KUCIOPO/IA 10 YPOBHS MOJIHOMN caTypaiuu; Moiyam BXOAHOTO KOHTPOJIS
paboTaroT Mo OECKOHTAKTHOMY METOIY Ha 0a3e MPUHIIUIIOB AJIEKTPOMAarHUTHON pe30HAHCHOM
CHIEKTPOCKOITUHU

- TOKAJIbHBIE MOJYJIU TS DJIEKTPOXUMHUYECKONH 00pabOTKH OTIENbHBIE [T KaXKI0M KUIoH
€IMHHUIIBI ¥ BKJIIOYAIOIIME Ha BXOJIe OJIOKU — CYETUMKOB Pacxo/ia BOJABI C KOHTPOJIBHOM CeKInen
B PEKHME PeaTbHOr0 BpeMeHU ( OECKOHTAKTHOM , paboTaroleil Ha MpUHIINIIe
ANEKTPOMArHUTHOW PE30HAHCHOM CIIEKTPOCKOTIHH )

- MOJYJIM HAKOIIUTEIH UCIIOJIb30BAHHOM BOJIBI C Pa3/ieJIEHUEM BOJIbl KAK MUHUMYM Ha JIBE
TPYNIBI , - COJIEpIKalIeil OTXOAbl U3 TyaJleTOB U 00LI1e

- MOAYJIM pCre¢HCpaliun HCIIOJIb30BAaHHOM BOJBI C KaK MHUHUMYM JIBYMs CCKIOUAMU — IJIsI BOJABI C
COACPIKAaHUEM (bCKaJ'ILHLIX YaCTHUI] U IS OCTaJIbHOM BOJEI , MOAYJIKM BKIIFOYAKOT CUCTCMBI
cerapal ¢ BUXPCBbIMU I'CHEPATOPAMU IICHBI U CUCTCMBI JJIA (I)I/IHaJ'H:HOFO KOHTPOJIA 0e3
HEMIOCPCACTBCHHOI'O KOHTAKTa , pa60Ta101uHe Ha INpUHOUIIAX BHCKTpOMaFHHTHOﬁ pCBOHaHCHOﬁ
CIICKTPOCKOIINU



Kpome onepaTtuBHbBIX MOyJIel KOMIUIEKCHAsI cCCTEMa BOJI0OOECIICUEeHHUs BKIIIOUAET
KOHTPOJIbHYIO U YIPABJISIONIYIO IIPOLIECCOPHYIO CEKIUIO C IIEMEHTAMH HUCKYCCTBEHHOTO
MHTEJJIEKTa ¥ UCKYCCTBEHHBIMH HEHPOHHBIMH CETSIMU , 00€CTIEYNBAIOLIYI0 BO3MOXHOCTh
JUCTAHIIMOHHOTO YIPaBIEHUS U KOHTPOJISL B PEKUME peaibHOr0 BpEMEHH!

20 ' ‘ : el
\ Electrode Conr?gg%?g to

Conneclorsto P
Power Supply JWer Supply

Electrodes

—— Electrode
Housings

Electrode
‘Housings




Pucynok 1, - Ha pucyHKe MpeACTaBiIeHa MOJIEIb JIEKTPOXUMUYECKOTO PEaKTopa ¢ AByMS
3JIEKTPOJHBIMU STYEUKAMU

OUYUCTKA BOJIbI OT PAJIMOAKTHUBHBIX U30TOIIOB U TSDKEJILIX METAJIJIOB ITPU
TIOMOII BUOMACCHI , TIOJTYYEHHOM 13 BOJOPOCJIEN TUIIA ,- O30JIA

1. MTOHHOOBMEHHBIM XAPAKTEP OUMCTKH

Kak nokasana mpakTuka , cylieHHas 6uomacca Bojopocieit tuna ,- O30JIA, obnagaer
BO3MO>KHOCTHIO HOHHON OOMEHHOW PEaklMK K MOTJIOMIEHUI0 HOHOB TSIKENBIX METAJIOB U MOHOB
paavOaKTUBHBIX U30TOIOB;

Jlyist ouncTKH He0OX0IMMO YTOOBI BO/IA MTPOXOIMIA Yepe3 00bEM OMOMACCHI M TJIE 332 BpeMsi
KOHTAaKTa MPOUCXOIUT HOHHBIM OOMEH, IPH KOTOPOM OHoMacca MorjIomaeT HOHBI
PaIMOAKTUBHBIX H30TOIOB METAJUIOB U COMYTCTBYIOIINE HOHBI TSKEIBIX METAIIJIOB;

Kak nokasanu ucnblTaHusl ¥ TPOMBILUICHHAS KCIUTYaTalMs YCTaHOBOK ISl OYMCTKH BOJIbI Ha
ATOMHBIX PEAKTOPAX, YPOBEHb OUMCTKH TMPH MOMOIIH Bogopociei tuna ,- O30JIA moxer ObITh
JOBENIEH J10 ocTaTOYHBIX KoHIeHTpauuii B 0,000 001 Mumurpamma Ha JIUTP, YTO BBIIIIE
TpeOOBaHUH JCWCTBYIONIMX YKOJIOTUYECKUX CTAaHIAPTOB;

2. KOHCTPYKLMS MOJYJIbHOM CUCTEMbI OUYMCTKU

MOI[yJ'ILHaH CUCTEMA OYUCTKHU NPCACTABIIACT coboit KOJIOHHY WJIM HECKOJIBKO KOJIOHH , Ka)KJas
N3 KOTOPBIX COCTOUT U3 YHI/I(I)I/ILII/IPOBaHHLIX CCIMCHTOB,

Kax IMPpaBUJIO B KOJIOHHC MOXKET OBITE OAVH CCIrMCHT WJIM JiBa CETMCHTA UJIK TpHU CETMCHTA,
CBA3aHHBIX MCXKIY coboi ClicuaJIbHbIM 3JICMCHTOM , H3IOTOBJICHHBIM U3 HEHUJIOHA U
MMOJIMBUHUJIXJIOpHU A U UMCIOIIUM YIIJIOTHCHUC U3 CHJIMKOHOBOH PC3UHBI;

Jlnist coeIMHEHMS WK Pa3beIUHEHUSI CETMEHTOB TpeOyeTcs He 6ojiee | MUHYTHI Ha OJTHO
COEIMHEHHE;

B kax1oM cerMeHTe MoMemaroT A0 TPEX HOHHBIX OOMEHHBIX TaTPOHOB ;

Kaxp1ii mOHHBIN OOMEHHBIN ATPOH COCTOUT U3 TPUKOTAKHOTO PyKaBa U3 HUTEH, B KOTOPBIH
Haceimaetcss O30JIA;

Honnrsle 0OMEHHBIE MaTpOHBI OJHOPA30BOI'0 UCIIOJIHCHHA,

TpukoTakHbIe pyKaBa U3 MOJUMEPHBIX HUTEH MPOU3BOIATCS CEPUIHO U UX CTOMMOCTH HE
npesbimaer S5 gomiapoB CIHIA 3a ogus;



KomoHHEI 1 HCO6XOI[I/IMBIC Tp}I6Ol'Ip0BO,Z[I)I CO6I/IpaIOTC$I 1 MOHTHUPYIOTCA Ha CIICHHHAJIbHOM
CTCHAC, KOTOpBIﬁ BKJIIOYA€T HACOChI, MEXaHUYCCKHE CaMO OYHUIIIa€MBIC (bl/IJ'IBTpBI, HpI/I60pBI
HU3MEPCHHUA U KOHTPOJIA,

CroumocTh 0JTHOM MOAYJIBHON CUCTEMBI OYUCTKH , PACCUUTAHHON Ha MPOU3BOAUTEILHOCTS |
KyOMYeCKHil MEeTp B 4ac, KOTOpast BKIIFOUAET TPH KOJIOHHBI U3 TPEX CETMEHTOB KaXK/asi, HacoC,
KacCKaa U3 IBYyX MCXaHUYCCKUX (bI/IJ'IprOB Ha BXOJC U KaCKaa U3 ABYX aBTOMATUYCCKHUX
MEXaHHUYECKUX MIBTPOB Ha Bbixojae coctapisieT 35000 mommapos CIIA;

Croumocts O30JIbI 1t 0THOTO MOHHOTO OOMEHHOTO MaTpoHa cocTariseT SO A0IapoB
CIIA;

[IPUHLIMII JEUCTBUS CUMMETPUYHOM DJIEKTPOXUMMWYECKOM DJIEKTPOIHOMI
SYEMKU ITPU OBPABOTKE BOJIbI B TOCITUTAJISIX

XKuzakocts , a B yCIOBUSAX rocruTalieil,- BoJa , oJ BO3AEHCTBUEM CHJI TPaBUTALIUH, 10 3aKOHY
COOOMIAIONINXCS COCYIOB BXOJUT B BXOAHOE OTBEPCTHE KOPITyca YCTPOMCTBA i1l 00paboTKH
BOJIbl;; TOTOK UJAKOCTU WJIM BOJIbI, B JAMUHAPHOM pEXHME IIPOHUKAET BHYTPb 00bEMA
NEKTPO/A , Uepe3 NPOHULIAEMbIN KOHTAKT ;

DNEeKTpOa U BECh €r0 BHYTPEHHHM 00BEM HAXOATCS MO BO3ACHCTBUEM MOJIOKUTEIIHHOTO
NEKTPUYECKOT0 MOTEHIIMANA, O1aroaaps NOJKIIOYEHUIO KOHTaKTa U BMECTE C HUM 3JIEKTPOJa
K UICTOYHUKY IMOJIOKUTEIBHOIO 3JIEKTPUYECKOr0 MOTEHIMANA |

B 3aBUCHMOCTH OT pacxoga BOAbI UJIN MPOU3BOJAUTCIIBHOCTHU YCTpOfICTBa, MOIIHOCTh NCTOYHHUKA
IIUTAaHUA MOXKET MCHATHCA,

[P MPOU3BOIUTENBHOCTH YCTPONCTBA B 5 TAJUIOHOB B Yac, MOITHOCTh UCTOYHUKA TUTAHUS
MOJKET COCTABUTh 3 KWJIOBATT C TPEMsI BApUAHTAMM COOTHOILEHUI MEX]y TOKOM H
HanpspkeHueM,- Tok 50 amnep- HanpsbkeHue 60 BonibT; Tok 30 amnep- Hanpsbkenue 100 BoJbT;
Tok 100 amniep — Hanpsbkenue 30 BOJIBT; PU NPOU3BOAUTEIBLHOCTU ycTpolicTBa B 150 ramnonos
B 4ac, MOIIIHOCTh UCTOYHUKA MUTAHUS MOXKET COCTaBUTh B cymMme 10 KuiioBarT, npu
(opMHPOBAHUN UHTETPATILHOTO UCTOYHHUKA MUTAHUS U3 KAK MUHUMYM 3 MOJyJIell MOIIIHOCTBIO B
3 KWJIOBATT Ka)KJIbll ¢ BApMAaHTaMU COOTHOILIEHUI MEKY TOKOM U HaIlPSDKEHUEM , aHAJIOTUYHO
BBIIIIEYKAa3aHHOMY HCTOYHUKY IIUTAHUS JUIsl YCTPOICTBA , IPOU3BOJUTEIBHOCTHIO B 5 TAJLIOHOB B
Jac;

[Ton Bo3neiicTBMEM CHJI TPAaBUTALIUH , )KUIKOCTh WM BOJa , TOJAHUMAETCS BBEPX 10 00bEMY
JJIEKTPOJA , U, PaCIPOCTPAHSACH I10 HEMY, IO BO3IEHCTBUEM TEX XKE CUII , IPOCAYUBACTCSA
yepe3 MeMOpaHy M KOHTakT B BHYTPEHHUH 00BbEM BTOPOTO 3JEKTPOJIA , KOTOPBII MOAKIIOYEH K
HCTOYHUKY OTPHULIATEIBHOTO MIEKTPUYECKOTO MOTEHINAIIA; PACCTOSTHUE MEXAY DJIEKTPOIaMHU
OTIpeIeNIIeTCs TOIBKO TONIUHOW MEMOpaHBbI , U TaK KaK OHO PaBHO TOJBKO MakcumMyMm 0,8 MM ,



3¢ (HEeKTUBHOCTH AJIEKTPOJHON Maphl , BECh 00BEM KOTOPOW UMEET aKTUBHYIO
ANEKTPOXUMUYECKYIO (PYHKIIMIO, OY€Hb BBICOKA;

C MOMeHTa MPOHUKHOBEHHUS KUAKOCTU WIN BOABI B 00BEM AJIEKTPOA , MOJKIIOYEHHOTO K
MCTOYHUKY OTPHULATEIHHOTO AIEKTPUUYECKOTO MOTEHIINANA, B 3JIEKTPOJHON SUeHKEe HAYMHACTCS
aKTUBHBII, CKOPOCTHOM MPOLIECC DIIEKTPOXUMUUECKONH 00pabOTKM MaTepUaloB , COACPKAIIUXCS
B KHUJKOCTH ;

[Tpoiinsg 00BbEM KaTo1a )KUAKOCTh BBIXOAUT IIOTOKOM 4e€pe3 BBIXOJHOE OKHO KOpITyca
YCTPOMCTBA;

Tak kak B mpoiiecce 3JeKTPOXUMUIECKON 00pabOTKM Y4YaCTBYIOT 3HAUUTEIIBHBIE TUIOIIATN
aKTUBHOI paboyeil moBepXHOCTH, Oy1arogaps 00bEMHOM CTPYKTYpE IEKTPOAOB, yIAETCs
MOJIyYUTh B COUETAHUH C YBEJIIMYCHHEM IJIOTHOCTH TOKA, 3HAUUTEIbHBINA pUpoCT 3¢ dekTa
M3MEHEHUs CBOMCTB MAaTEpUAJIOB, COAEPKALMXCS B BOJE HA MOBEPXHOCTH YIJIEPOAHBIX HUTEH,
COCTaBJISIONINX 00BEM DIIEKTPOJIOB;

[IPUHLIMII JEUCTBUS ACCUMETPMUYHOM DJIEKTPOXUMUNYECKOH
SJIEKTPOIHOM SAYEMKH

AccuMeTpruyHas AIEKTPOXUMUYECKAs! DJICKTPOAHAS SUCKa OTIIMYAETCS OT CAMMETPUYHON TEM,
4TO 00BEM DIIEKTPOJOB B OJTHOM JIEKTPOAHOM Mape pa3nuunbiii; Ha durype
WJUTFOCTPATUBHOTO MaTepHalIa,- IPUJIOKEHUS K OMTUCAHUIO YCTPOMCTBA , IEPBBIN JJIEKTPOJ T10
00BbEMY OOJIBIIIE UEM BTOPOM JEKTPOS ;

OTJIMYMEM SIBJISIETCS TAKKE TO, UTO KaXKABIM JJIEKTPOJ UMEET CBOM BXOJIHOW KaHAJ U KaXKIbIN
MMeEET CBOM BBIXOJHOM KaHa;

Uewm 6osbI11e 00BEM 2IIEKTPOIA, TEM OO0JIBIIE YPOBEHB MOJSAPU3AIMH 3TOTO JIEKTPOJIa U TEM
00JIbIIIe YPOBEHB BIIMSIHHS STOTO AJICKTPOA Ha XapaKTep dICKTPOXUMHUSCKAX H3MECHEHHH B
KHUJIKOCTH, KOTOPAsI IIPOXOJIUT Yepe3 ero 00bEM;

[IPUHLIUII JEUCTBUS ACCUMETPUYHOM DJIEKTPOXUMUYECKOH
SJIEKTPOHOM SSUYEUKU IIPU PEAJIU3ALIMH ITPOLIECCA AE3UH®EKIUU
KUJKOCTEN

[Tpu ne3undexunn xuaKocTeil HEOOXOAUMO , UTO OBl B 00BEME )KUJKOCTH YPOBEHB
KHCJIIOTHOCTH PE3KO BO3POC;

Bmusane Ha YPOBEHb KUCIOTHOCTHU UMECT JJICKTPO/[ , MO AKTIOYEHHBIN K HUCTOYHUKY
IMOJIOKHUTECIIBHOI'O DJICKTPUICCKOI'0 MOTCHIHAJIAa; TAKUM o6pa30M, €CJIN JJICKTPOA, I/IMeIOHH/Iﬁ



OO0JIBIIHI 00BEM MTOAKIIOYNTE K HCTOUHUKY ITOJIOKUTEILHOTO IIEKTPUYECKOTO TIOTCHIINANA, B
MIOTOKE , IPOXOAIIEM YePe3 €ro aKTUBHBIA 00BEM , ITOBBIIIAETCS YPOBCHDb KMCIOTHOCTH H 3TO
CIIOCOOCTBYET YHHUTOKCHHIO BCEX OAKTEPUil 1 MUKPOOPTaHU3MOB B KOMOMHHUPOBAHHOM ITOTOKE
YKHUJIKOCTH, IIPOXOIAIIEM Yepe3 ITOT JICKTPOJI; ITOT KOMOMHUPOBAHHBIN IIOTOK COCTOUT U3
YaCTH IMOTOKA BBEAEHHOTO B 00BEM 3JIEKTPO/Ia Yepe3 €ro BBOJ M YaCTH IMOTOKA, BBEAEHHOTO
4yepe3 BBOJ BTOPOI'O 3JICKTPO/Ia, MOAKIFOYEHHOTO K HCTOYHHUKY OTPHIIATEIIEHOTO
AJIEKTPUUYECKOTO MOTEHIIMANA , ¥ OJ1aroapsi MEUTPAIIMH 1101 BO3JACHCTBUEM JICKTPHUECKOTO MOJIS
, BIMBIIUMCS B OCHOBHOM MOTOK; YaCTh IMOTOKA BBIXOJUT YEPE3 BBIXO BTOPOTO ANEKTPOAA, Y
3TOrO MOTOKA YPOBEHbD IIETOYHOCTH 00JIee BBICOK M €r0 OTIPABJISIOT B pe3epByap ¢ UCXOIHOM
KHUJIKOCTBIO JUIsl IOBTOPHOW 00paboTKH;

B Ka4eCTBE MpUMepPa, AJI YCTPOUCTBA MPOU3BOIUTEILHOCTRIO B 150 rajioHoB B 4yac, uiu - 2,5
TaJJIOHOB B MUHYTY, €CJIM NPUHSTH MPOBOAUMOCTb BOJIbI paBHOU BennuuHe B 1000 Mukpo
€IMHHUII TPOBOAMMOCTH TMOAKIIOYAIOT UCTOYHUKH MUTAHUS TAKUM 00pa3oM, UTO CyMMapHBIi
ToK umeeT BenuuunHy 300 ammep, npu HanpsikeHud B 30 BOJIBT,- TPU UCTOYHUKA OIKITIOYCHBI
napajuieabHO;

IIPU 3TOM I0JIy4aIOT IJIOTHOCTH TOKa B 100 ammiep Ha KBaJpaTHbBIN I€LUMETP, YTO
o0ecreynBaeT YHUUTOKEHUE BCEX MUKPOOPTaHU3MOB M YPOBEHb KHCIOTHOCTH HUXKE TPEX
€IMHUII ;

[IPUHLIMII JEUCTBUS ACCUMETPMYHOM DJIEKTPOXUMUNYECKOH
DJIEKTPOIHOM STYENKU [TPU PEAJIU3ALIUU [TPOLIECCA ITOBBIILIEHNS YPOBHSI
KHCJIOTHOCTH B )KUJIKOCTU

Hpouecc IMOBBIIICHHA YPOBHA KMCIIOTHOCTHU B )KUJIKOCTU aHAJIOTHUYCH IIPOLCCCY JIGSI/IH(beKIII/II/I;

[IPUHLIMII JEUCTBUS ACCUMETPUYHOM DJIEKTPOXUMHNYECKOH *
SJIEKTPOIHOU SSUYEMKU [IPU PEAJIN3ALIMU ITPOLIECCA ITOBBIIIEHUS YPOBHS
LI[EJIOYHOCTH B )KUJIKOCTU

[Ipouecc moHMKEHUS YPOBHS KUCIOTHOCTHY U MOBBILICHHS YPOBHS METOYHOCTH MPOBOAST MPHU
MOAKITIOUEHUH AJIEKTPOIa C OOIBIINM 00BEMOM K UCTOYHHUKY OTPHUIATEIHHOTO DJIEKTPUUECKOTO
MOTEHIINAaNa;

TaKHUM 06pa30M OoJlbIIas yacTh 00bEMa KUAKOCTU MOJIYyUacT OTpI/IL[aTCJ]LHHﬁ BHGKTpI/I‘-ICCKI/II\/'I
NOTCHIHAI U YPOBCHb IETOYHOCTHU B HEM IOBBIIIACTCA, a MCHbIIIAA 4aCThb 00BEMa MoJIy4acT
CHIDKEHHE IIETOYHOCTH 1 MOBBIIIEHHE KUCIOTHOCTH M 3Ta 4acCTh , 6J1aro;1ap;1 pasacIIbHbIM
BBIXOaM Ui IOTOKA ¢ BBICOKUM YPOBHCM IIEIOYHOCTH U IOTOKA C BEICOKHM YpPOBHEM
KHUCJIOTHOCTH, BO3BpAIIACTCA Ha o6pa60T1<y;
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[puaoxenne — 1

FOAM GENERATOR OR AGITATOR

l. Introduction

Foam Generator ( or Agitator ) is the solution to many industrial problems and therefore
has a large variety of applications. The device produces rushing fluid that emerges at a high
velocity and possesses a high kinetic energy. This creates a highly turbulent and powerful
bubbling action in the medium where the device is submerged. The Foam Generator ( or
Agitator ) functions aerodynamically or hydro-dynamically, depending whether a compressed
gas or a pressurized liquid is utilized as the active fluid.

The modular and mobile construction of the device allows it to be totally flexible and
customizable to any relevant industrial application. It consists of a series of Foam Generators (
or Agitator ) that are arranged specifically, depending on the size and shape of the object being
acted on. The shape and size of the Foam Generators ( or Agitator ) are also variable to fit the
shape and size of the operative surface. The tubing on which the Foam Generators are mounted
can be rigid or flexible, and can have many configurations, which makes the device applicable in
tight spaces such as pipes and narrow tubes.

Fast-propelled fluids have many industrial applications in cleaning, rinsing and mixing
processes. When used for rinsing or cleaning, the device can be used on a local area or
manipulated over a large area, as the application requires. Since it is light and maneuverable, it
can be manipulated manually or automatically to bring it to the local operative surface or specific
object. As an alternative, when the operative surface is extensive, a larger assembly consisting
of many Foam Generators ( or Agitator ) can be assembled to operate simultaneously over the
broad surface of the object.

The active power is greatest at the heads of the device; being applied locally at locations
needed most. As a result, much less active fluid is utilized, reducing energy and time
consumption. Another advantage of the device is that the vigorous bubbling causes the level of
the water medium to rise, requiring less of it to submerge the object. When combined with
original Equipment for Water Treatment , the Foam Generator ( or Agitator ) can be used as a
more effective cleaner that shoots out low pH water exhibiting disinfecting and cleansing
properties. Furthermore, this type of highly turbulent acidic water has been shown to effectively
remove mineral deposits on submerged surfaces.
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When used as a mixing apparatus, the device’s bubbling action behaves as a highly
efficient stirring agent. As such, it can be introduced to industrial wastewater containing various
contaminants. The bubbling action that is produced, “activates” the water, thereby facilitating
sedimentation and the filtration processes that are to follow. In addition, activated water
provides a better environment for chemical reactions to take place. This can have many
applications in laboratories, pharmaceuticals, cosmetics, and many other industries.

Taking into account its flexibility, maneuverability, and applicability, it becomes evident
that Foam Generator ( or Agitator ) can serve as an extremely useful tool in today’s diverse
industrial market.

1. Advantages of Foam Generator

¢ Efficient performance

The turbulent power of the Foam Generator ( or Agitator ) is not scattered over the entire
volume of an immersion tank, rather its full thrust is exerted locally where it is needed most. As
a result, much less active fluid is utilized, and less energy and time are consumed.

¢ Complete control

Since the active power of the Foam Generator ( or Agitator ) is focused, one can control how
much and where to apply it. It can be applied more intensively on densely affected zones or
evenly over the entire operative surface. The Foam Generator ( or Agitator ) also comes with a
flow control valve that can be regulated manually or automatically. For example, in an
automated system, the Foam Generator ( or Agitator ) can be mounted onto a robotic immersion
arm and can be activated via a valve only while the object is submerged.

¢ Modular design allows for easy customization

The Foam Generator ( or Agitator ) System is comprised of multiple Foam Generating ( or
Agitator ) heads mounted onto tubing. Both the Foam Generator ( or Agitator ) heads and the
tubing can be arranged in an unlimited number of configurations, each according to the size and
shape of the operative surface. The Foam Generator (or Agitator ) can thus be used in hard to
reach places or tight spaces such as pipes and narrow tubes. The shape and size of the Foam
Generator ( or Agitator ) heads are also variable to suit the physical parameters of the
application. In addition, if process requirements change, the existing configuration can be
adjusted accordingly to accommodate those changes.

¢ Easy assembly and installation
All of the tubing as well as the Foam Generator’s ( or Agitator ) heads are assembled via
threaded joints that simply screw into each other. The Foam Generator’s ( or Agitator )
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Assembly is provided with a flexible hose that is equipped with a standard hose fitting for easy
connection to a source of compressed air.

¢ Interchangeable parts

All of the components are interchangeable and can be easily replaced even by non-technical
operators, without the need for special tools or equipment. This gives the client an option to
minimize down time by keeping a stock of replacement parts and servicing the Foam Generator’s
(or Agitator ) System by himself.

¢ Corrosion and extreme temperature resistant

All of the components including the tubing and the Foam Generator’s ( or Agitator ) heads are
made of durable non-corrosive materials such as polypropylene and PVC ('in food industry from
Stainless steel or Titanium ). These materials are resistant to reactive chemicals and temperature
extremes, enabling to operate with virtually any active fluid and in any application. This
translates into longer-lasting, more reliable performance.

¢ Can be integrated into existing processes

Foam Generator’s ( or Agitator ) System can be connected into any functioning system with
only minor modifications. No redesign or reconfiguration of the existing treatment process or its
components is necessary. In many instances, the Foam Generator ( or Agitator ) can be used in
addition to the existing system to supplement and enhance it.

The photo shows various design options for vortex foam generators
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Cnucok MCcno/Ib30BAHHOI JIUTEPATYPHI , IATEHTHAS U JHIeH3UOHHAA HHPopMAaLHS :

United States Patent Application 20220162108
Kind Code Al
EMERY:; Nigel ; etal. May 26, 2022

APPARATUS AND METHOD FOR PROVIDING PURIFIED WATER

Abstract

A water purification apparatus including a first water purification station for a first
internal purified water stream. A valve selects either a first dispense

purified water stream or a first continuing water stream or both. An internal reservoir
receives the first continuing water stream to hold a volume of second

purified water, and provides a second internal purified water stream. A second valve
able dispenses the second dispense purified water stream. A second water purification
station receives the second internal purified water and provides a third internal
purified water stream. A third valve selects from the third internal

purified water stream either a third dispense purified water stream, or a third
continuing water stream, or both. A recirculation loop returns the third

continuing water stream into the internal reservoir. A pump pumps the second internal
purified water stream from the internal reservoir around the recirculation loop.

United States Patent Application 20220153613
Kind Code Al
Katragadda; Rakesh Raghavendra May 19, 2022

ULTRA-HIGH ALKALINE ELECTROLYZED WATER GENERATION SYSTEM

Abstract

An ultra-high alkaline electrolyzed water generation system with a pH 12.5-13.5 pH is
provided. The ultra-high alkaline electrolyzed water generation system includes an
electrolytic cell, a first tank, a second tank, a water tank, and a plurality of flowlines.
The ultra-high alkaline electrolyzed water generation system is cost-effective. The
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ultra-high alkaline electrolyzed water generation system enables production of ultra-
high alkaline electrolyzed water at faster rate for commercial and industrial
applications with a large shelf life and can be stored in containers for later use. The
invention also provides an electrolytic cell. The electrolytic cell includes a cathode
chamber, an anode chamber, and a cation permselective membrane. The electrolytic
cell enables production of the ultra-high alkaline electrolyzed water. The ultra-high
alkaline electrolyzed water with a configurable pH range has the ability to sterilize,
clean and disinfect without the use of harsh chemicals.

United States Patent Application 20220131170
Kind Code Al
Slack; John ; etal. April 28, 2022

SYSTEMS, METHODS, AND DEVICES FOR CATION-ASSOCIATING FUEL
CELL COMPONENTS

Abstract

Improved membrane electrode assemblies, cation-associating components thereof,
and methods of making and treating the same are provided. Membrane electrode
assemblies may include an ionomer having a first pKa value, and a water-insoluble
net polymer having a weakly-acidic functional group, wherein the weakly-acidic
functional group has a second pKa value greater than the first pKa value.

United States Patent Application 20220127168
Kind Code Al
Jennings; John Walter April 28, 2022

INTEGRATED POWER SYSTEM

Abstract
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An exemplary power system utilizes turbines configured within a water intake conduit
to the desalination processor to produce power for the desalination

processor. Water intakes are configured to provide a natural flow of water to the
desalination processor though hydrostatic pressure. One or more turbines coupled
with the water intake conduits are driven and produce power for the system. The
desalination processor incorporates Graphene filters to and may include a

structured water system to increase the H302 concentration of the water prior to
Graphene filters. Discharge water may be pumped back into the body of water but be
separated from the intakes. A secondary power source, such as a renewable power
source, may be used to produce supplemental power for the system. Power produced
may be provided to a secondary outlet, such as a power grid, all above and/or
underground.

United States Patent Application 20220127172
Kind Code Al
Friesen; Grant ; etal. April 28, 2022

SYSTEMS AND METHODS FOR WATER TREATMENT AND STORAGE

Abstract

This disclosure describes systems and methods for providing water to a user for
consumption. Systems of the present disclosure can include a water management
system including one or more a water treatment flow path for receiving

source water, disinfection unit(s), additive unit(s), sensor(s) for maintaining

various water conditions. Additionally, water management, treatment and/or storage
systems including controller(s) and associated methods of operating are also described
for dispensing water to a user.

United States Patent Application 20220173457
Kind Code Al
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NAKASHIMA; Naotoshi ; etal. June 2, 2022

CATALYST, ELECTRODE, MEMBRANE ELECTRODE ASSEMBLY, AND AIR
BATTERY

Abstract

Provided is a low-cost catalyst that has excellent oxygen reduction reaction (ORR)
catalytic activity and is useful as a catalyst for water electrolysis, an electrode catalyst
for an air battery, or the like. The catalyst includes (A) Ni atoms, (B) a condensate of
thiourea and formaldehyde, and (C) porous carbon.

United States Patent Application 20220169534
Kind Code Al
Kamen; Dean ; etal. June 2, 2022

Water Vapor Distillation Apparatus, Method and System

Abstract

A water vapor distillation apparatus. The apparatus includes a source fluid input, an
evaporator condenser whereby the source fluid input is fluidly connected to the
evaporator condenser and the evaporator condenser transforms source fluid into steam
and transforms compressed steam into product fluid, and a steam chest fluidly
connected to the evaporator condenser, whereby the steam flows from the evaporator
condenser into the steam chest, the steam chest comprising a foam mitigation device
wherein the foam mitigation device mitigates foam in the water vapor distillation
apparatus.

United States Patent Application 20220164903
Kind Code Al
Ancell; Brian ; etal. May 26, 2022
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Home Utility Management System

Abstract

A utility management system and method including a water collection apparatus;

a water storage apparatus in fluid communication with the water collection apparatus;
a water storage quantity sensor; one or more water usage Sensors; an energy
generation apparatus; an energy storage apparatus coupled to the energy generation
apparatus; an energy storage quantity sensor; one or more energy usage sensors; a
processor with one or more channels to receive at least weather forecast

data, water usage data, and energy usage data, and one or more channels to send at
least a request for weather forecast data, wherein the processor is coupled to the one
or more water usage sensors and energy usage sensors, and wherein the processor is
programmed to use the received data to project water collection, water storage, energy
generation, and energy storage and to formulate recommendations for water and
energy usage; a control interface; and a data display.

United States Patent Application 20220145006
Kind Code Al
SCHIESSER; Yuliya ; etal. May 12, 2022

PROCESS FOR CONDITIONING AND REUSING SALT-CONTAINING
PROCESS WATER

Abstract
The invention relates to an integrated process for conditioning process water (1) from
the production (1) of polycarbonate, which process water contains at least catalyst

residues and/or organic impurities and sodium chloride, and subsequently utilizing the
process water (1) in a subsequent sodium chloride electrolysis (V).
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United States Patent Application 20220145478

Kind Code Al
Mosher; Stephen M. ; etal. May 12, 2022

ELECTRODIALYSIS SALT SPLITTING REGENERANT GENERATION FOR
WAC AND WBA RESIN COMBINED WITH SODIUM HYPOCHLORITE ON-

SITE GENERATION PROCESS

Abstract

Disclosed is a combined generator technology for two purposes: 1) electrodialysis
"salt splitting" (ESS) to convert sodium chloride salt into an acid (hydrochloric or
sulfuric) and a caustic (sodium hydroxide) to be generated for use as regeneration
solutions for weak acid cation, weak base anion, and strong base anion resin systems
and 2) electro-generation for converting sodium chloride salt into an aqueous solution
of sodium hypochlorite both with the intention of treating make up water and/or
recirculating in a cooling tower, fluid cooler, or any evaporative cooling device; other
salts will apply to the process in addition to sodium chloride (example sodium

sulfate).

United States Patent Application 20220162094
Kind Code Al
Gadgil; Ashok Jagannath ; etal. May 26, 2022

High performance electrocoagulation systems for removing water contaminants

Abstract

Iron electrocoagulation (Fe-EC) reactors for removing contaminants

from water comprising an assembly of spiral-wound or folded iron-containing anode
and cathode plates separated with perforated insulating spacers, or an oxidant to
accelerate oxidation of Fe(ll) ions released from the anode to obtain Fe(ll1) ions,
and/or to oxidize the contaminant.
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United States Patent Application 20220144673
Kind Code Al
Xiang; Chengxiang ; etal. May 12, 2022

ELECTRODIALYZER AND ELECTRODIALYSIS SYSTEM FOR CO2 CAPTURE
FROM OCEAN WATER

Abstract

Disclosed are electrochemical systems that include an electrodialyzer and a vapor-fed
CO.sub.2 reduction (CO.sub.2R) cell to capture and convert CO.sub.2 from

ocean water. The electrodialyzer includes a stack of bipolar membrane electrodialysis
(BPMED) cells between end electrodes. The electrodialzyer incorporates monovalent
cation exchange membranes (M-CEMS) that prevent the transfer of multivalent
cations between adjacent cell compartments, allowing continuous recirculation of
electrolytes and solutions, and thus providing a safer and more scaling-free
electrodialysis system. In some embodiments, the electrodialyzer may be configured
to replace the water-splitting reaction at end electrodes with one-electron, reversible
redox couples in solution at the electrodes. As a result, in the entire electrodialyzer
stack, there is no bond-making, bond-breaking reactions and there is no gas
generation, which significantly simplifies the cell design and improves operational
safety. The systems provide a unique technological pathway for CO.sub.2 capture and
conversion from ocean water with only electrochemical processes.
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