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(54) YCTPOMCTBO AN ANEKTPOXUMUYECKOW OBEPABOTKM BObI UV BOOHbLIX PACTBOPOB

(57) Pedepar: paboTbl YCTPONCTBA, yBenuyexHve cpoka
N306peTeHne OTHOCKTCS K obnactu 3KCnnyaTaumu, CHUXKEHNE Tpyao3aTpaTt Npyu MOHTaXe 1
aneKkTponuTuyeckon o6paboTkM BoAbl W BOAHbLIX pPEMOHTE YCTPOWCTBA, CHWXEHUE 3HepronoTpebneHus
pacTBOpOB COMell C  UEnbld  U3MEHEHMST  UX npu paboTe yCcTpPOWCTBA, MOBbILIEHNE KOMMAKTHOCTU
OKUCINTENbHbLIX U BOCCTAHOBUTENbHbLIX CBOWCTB W yctponctea. 14 3.n. -nbl, 3 un., 1 Tabn.
MOXET ObITb MCMOMb30BaHO AN OYUCTKM WU 19
o6e33apaxmBaHusi BOA4bI, KATOAHOIO YMSr4eHUs BOAbl, 7
a TaKke MNOomMyyYeHUs MOKLIMX U AE3NHEPULMPYHOLLNX 5
pacTBOpPOB.  YCTPOWCTBO  COAEPXUT  HapPY>XHbIA 8
ANEKTPOA B BUAE MOSOr0 LMMMHAPA, BHYTPU KOTOPOro {
pacnonoxeH BHYTPEHHUIA 3NEeKTPOA. Mexay X
anekTpogaMuM  pasMelleHa nonynpoHuuaemas 2
anadgparma, pasgensitoLlas 3NeKTpoaHoe ¢
NPOCTPAHCTBO  Ha  BHYTPEHHIOW U BHELLHIOW AR 3
ANEeKTpPOoAHble Kamepbl. B BepxHel 4actu GOKOBOM l" y/
NMOBEPXHOCTU HAPYXXHOMO LMITMHAPUYECKOrO 3reKkTpoaa ; 3
BbINOMIHEHO ~ OTBEPCTWE,  MOCPELCTBOM  KOTOPOrO 2 R 5
/4

aomm 9 6

Kamoaum

BHELLHSSI 3NeKTpoAHas kamMmepa CoeAMHEHA BbIXOAHbIM < |
KaHanoMm. Bo BHyTpeHHeM 3MneKkTpoAe BbIMOMHEHO, MO 10 ! gt
MeHbLUEe Mepe, OAHO OTBEpCTMe, CoeauHsiiollee /3 '
BHYTPEHHIOW Kamepy C KaHarnoMm [ans oTsoja ;
XKMOKOCTU.  BHYTpeHHsis  kamepa coeguHeHa l s
KONMbLIEBbIM KaHarnoM C rOpU3OHTarbHbIM KaHanom ansi r

nogaun obpabaTbiBaeMon KUOKOCTU. TexHU4eckui ‘ i
appekt - yBenuyeHve NpPon3BOAUTENBHOCTM, :

pacluMpeHve  guanasoHa  nonyyaembix pH wm

OKUCNUTENbHO-BOCCTAHOBUTENBbHbLIX MNOTEHLMANoB ®ur.1
obpaboTaHHOM  BOAbl, MOBbLILWEHNE  HA4EXHOCTU
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(54) DEVICE FOR THE ELECTROCHEMICAL TREATMENT OF THE WATER AND THE WATER

SOLUTIONS

(57) Abstract:

FIELD: electrochemistry; environmental
protection; devices for  the electrochemical
treatment of the water and the water solutions.

SUBSTANCE: the invention is pertaining to the
field of the electrolytic treatment of the water
and the water solutions of salts for the purpose
of changing their oxidative and reduction
properties and may be used for purification and
decontamination of the water, the cathode
softening of the water and also for production
the washing and disinfection solutions. The
device contains the external electrode made in
the form of the hollow cylinder, inside which
there is the internal electrode. Between the
electrodes there is the semi-permeable diaphragm
dividing the electrode space into the internal
and exterior electrode chambers. In the upper
part of the lateral side of the external
cylindrical electrode there is the hole, through
which the external electrode chamber is connected
to the outlet channel. Inside the internal
electrode there is at least one hole connecting
the internal chamber with the channel for
withdrawal of the liquid. The internal chamber is
connected is connected by the annular channel to
the horizontal channel used for feeding of liquid
subjected to the treatment. The technical result
of the invention is the increased efficiency,
expansion of the range of the produced pH and the
oxidation-reduction  potentials of the treated
water, the increased reliability of the device
operation, the increased service life of the
device, reduction of the Ilabor input at the
device installation and repairs, the decreased
power input at the device operation, the improved
compactness of the device design.

EFFECT: the invention ensures the increased
efficiency and reliability of the device
operation, expansion of the range of the produced
pH and the oxidation-reduction potentials of the
treated water, the increased service life of the
device, the reduced labor input at the device
installation and repairs, the decreased power
input at the device operation, the improved
compactness of the device design.
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M306peTeHne oTHOCUTCA K 06nacTu aneKTpoxmmMmyeckon obpaboTkm Bogbl U BOAHbIX
pacTBOPOB COMeN C Lernbio U3MEHEHNS X OKUCTIUTENbHbLIX N BOCCTAHOBUTEMbHbIX CBOUCTB.
N306peTeHne MoXeT BbITb UCNOMb30BaHO AN OYUCTKM U 06e33apaxnsaHns Bodbl, KATOAHOMO
YMSAr4yeHns BOAbl, a Takke MonyyYeHUs MOKLLMX Y Ae3UHPULIMPYIOLLNX PacTBOPOB.

M3BeCTHbI pasnuyHble BUAbI YCTPONCTB ANs ANeKTpoXnuMmnyeckon o6paboTtku Bogbl,
coaepxallme HapyXHbI LUNUHOPUYECKUIA NEKTPO, BHYTPU KOTOPOro PacrnonoXeH BHYTPEeHHWI
3MNeKTPoA, rae Mexay anekTpogaMu pasmellieHa nonynpoHvuaemas guadparma, pasgensiowas
3MEeKTPO4HOE NPOCTPAHCTBO Ha BHYTPEHHIO U BHELLHIOK 3MEKTPoAHblIe KaMepbl [3asaBka AnoHUK
Ne1-104387, kn. CO2F 1/46, 1989, MNMateHT Poccun Ne2078737, kn. CO2F 1/46, 1997].

MonyyeHnto TpebyemMoro TEXHUYECKOro pesynbTaTta NpensiTCTBYIOT OrpaHNYeHHbIe
PYHKLUMOHanNbHbIE BO3MOXHOCTU YCTPONCTB, HE NO3BONALWMNE NONyYaTb pacTBOPbl C 3ad4aHHbIM
OKUCNUTENbHO-BOCCTAHOBUTESbHbLIM NMOTEHLUMANOM B LUMPOKOM AuanasoHe U pasnnyHbIMy
3HaveHuamMu pH.

Haunbonee 6n1M3knum No COBOKYMHOCTU CYLLECTBEHHbIX MPU3HAKOB (MPOTOTMMNOM) K
npegnaraemMomy yCTPOMCTBY ABMSETCH YCTPOMUCTBO AN 3NeKTpoXumMmyeckon obpaboTkm Bodbl
UM BOAHbIX PAcTBOPOB, COAEPXKaLLee HapyXHbI TpybyaThii SNeKTPOAd, BHYTPY KOTOPOro
pacnonoxeH BHYTPEHHWUIA anekTpo, Mexay anekTpoamu pasmelleHa nonynpoHvlaemas
Auadpparma, pasgenstoLLas anekTpogHoe NPOCTPaHCTBO Ha BHYTPEHHIOK U BHELLHIO
SMNeKTPOoAHbIE KaMepbl, BHELLHAS SNeKTpoaHasa kaMepa vyepes oTBepcTus B GOKOBOW NOBEPXHOCTU
HapY>XHOro UUNUHAPUYECKOro arekTpoga coeguHeHa ¢ BXOAHbIMU U BbIXOAHBIMU KaHanamu, BO
BHYTPEHHEM 3MeKTpoae BbINOMHEHO, MO MeHbLUE Mepe, OAHO OTBEPCTUNe, cCoednHsoLLee
BHYTPEHHIOIO KamMepy € KaHanom Ans otsoAa »xuakocTtu [MNaTeHT Poccmum Ne21328216, kn. CO2F
1/46, 1999 r.].

MonyyeHnto TpebyemMoro TEXHUYECKOro pesynbTaTta NpensiTCTBYIOT OrpaHNYeHHbIe
BO3MOXHOCTW YCTPOMUCTBA, HE MNO3BONALLME NOMyYaTb pacTBOPLI C 3a4aHHLIM OKUCINTENBHO-
BOCCTaHOBUTEMbHbLIM MOTEHLMANoM B LUMPOKOM Auana3oHe, HeBbICOKasi Mpon3BoANTENBHOCTD,
CMNOXHOCTb MOHTa)a U peMOoHTa.

3aaBnsgemoe n3obpeTeHne HanpaBreHo Ha pelleHne 3afaqu co3daHus yCcTporucTea Ans
3MNeKTPOXnMmnyeckor 06paboTkmn Boabl NN BOOHBIX paCTBOPOB C BbICOKOM
NPOn3BOAMNTENBHOCTLIO.

TexHnyeckuii pesdynbTaT, Nnofnyvyaemblii NpU peanu3aunm 3asBnsieMoro n3obpeTeHns,
BblpaXkaeTcs B yBENMYEHUU NPOU3BOAUTENBHOCTU, PaclLUMPEHMN AManasoHa nonyyaembix pH v
OKUCNUTENbHO-BOCCTAHOBUTESBHbIX NOTEHUManoB 06paboTaHHO BOAbI, MOBbILLEHUN
HaZeXHOCTU paboTbl YCTPOWCTBA, YBEMNMYEHMUM CPOKa SKCMyaTauum, CHUXKEHUN Tpyao3aTtpar npu
MOHTaXe U PeMOHTE YCTPOMCTBA, CHUXEHUN SHepronoTpebneHus npyu paboTe yCTPOWCTBa,
NOBbILLEHWUM KOMMAKTHOCTM YCTPOWCTBA.

[nsa AOCTUXEHUS BbllLeyKa3aHHOro TEXHUYECKOro pesyrnbTara B yCTponcTBe ANs
3MNeKTPOXNMmnYecKor 06paboTkn BOAbI UMK BOOHbLIX PACTBOPOB, COAEPXKALLEM HAPYXKHbIN
3NeKTpoA B BUAE NOsioro UunuvHapa, BHYTPU KOTOPOro KoakcuarnsHO pacrnonoXeH BHYTPEHHNUI
3MNeKTPOoA UMNMHAPUYECKON POpMbI, MeXay SNeKTpoAaMu KoakcuarbHO pasmeLLeHa
nonynpoHvuaemMas guadparma, pasgensioLlas anekTpogHoe NpoCTPaHCTBO Ha BHYTPEHHIOW U
BHELLIHIO 3MEKTPOOHbIE KAMEpPbI, B BEPXHEN YacTy OHOKOBOWM CTEHKM HAPY>KHOIO anekTpoaa
BbINOMHEHO OTBEPCTUE, COEAMHSIOLEEe BHELLHIOW 3NEKTPOAHYI0 KaMepy € KaHarnom ans oteofa
XWUAKOCTU, B BEPXHEW YaCcTN BHYTPEHHEro areKkTpoaa BbINOMHEHO, MO MeHbLUel Mepe, 0gHO
O0TBEpCTUE, CoeanHsIoLLEee BHYTPEHHIO KaMepy C KaHanom Ans oteofa XuOKOCTU, BHYTPEHHIOK
9NEKTPOAHYI0 KaMepa BbIMNOMHSAT HanpsMyo COeAUHEHHOW C KaHaroM Ans nogayuv XnakocTu, a
BHYTPEHHMWI 3NEKTPOA BbINOMHAKT CO CNIIOLWHOW CTEHKOM B HUXKHEN CBOEen 4YacTu.

B uacTHOM criyyae BbINOMHEHNs 306peTeHnst B yCTPOUCTBE AN 3NEeKTPOXMMUYECKON
06paboTkn BOAbI NN BOOHbLIX PaCTBOPOB HAPYXHbIA 3NeKTpos, BHYTPEHHUI SNeKTpoa U
Anadparma 3akpenrneHbl Ha HXKHeM doriaHLue, B KOTOPOM BbINOMHEH KaHan Ans nogayn
XNOKOCTW, COOBLLAIOLLMIACA C BHYTPEHHEN 3NIEKTPOAHON KaMepo.

B uacTHOM criyyae BbINOMHEHWs 306peTeHns B yCTPOUCTBE AMS 3NEeKTPOXMMUYECKON
06paboTkn BOAbI NN BOOHbLIX paCTBOPOB HAPYXHbIW 3NeKTpos, BHYTPEHHUI aNekTpoa U
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Ouadpparma 3akpenneHbl CBEpPXY KPbILKOW, NpuyeM aunadgparma pasmelleHa ¢ NoMOLLbHO
Na3oBbIX COEANHEHUI C PE3NHOBLIMU YNNOTHEHNAMMU ANSA YAyYLLEeHNa repMeTUYHOCTH.

B vacTHOM criyyae BbINOMHEHNs 306peTeHns B YCTPOWCTBE AMA SNEKTPOXMMUYECKON
06paboTkn BOAbl NN BOOHbIX PACTBOPOB BHYTPEHHUIN SMNEKTPOA BbINOMHEH B BUAE CTEPXKHS.

B yacTHOM criyyae BbINOMHEHNs1 M306pEeTEHNSI B YCTPOWCTBE AN 9NEKTPOXMMUYECKOM
06paboTkn BOAbI NN BOOHbIX PACTBOPOB BHYTPEHHWI SMEeKTPOA BbIMONHEH B BUAE MOMNOro
LUUnNuHApa ¢ pasMeLLeHHON BHYTPW, MO MeHbLUe Mepe, OOHOM 3arfnyLUKon, repMeTusnpytoLlen
BHYTPEHHIOIO MONOCTb, pasMeLLeHHON NO4 OTBEPCTUEM, COEQUHSIOLLNM BHYTPEHHIOK KaMmepy C
KaHanom Ans oTBoAa XUOKOCTW.

B yacTHOM criyyae BbINOMHEHNs1 M306pEeTEHNSI B YCTPOWCTBE AM1S 9NEKTPOXMMUYECKOM
06paboTkn BOAbI NN BOAHbIX PACTBOPOB 3MEKTPOA BbIMNOMIHEH COCTaBHbIM, MO MEHbLUEN Mepe,
n3 OBYX YacTen, Npuyem B BEpXHeln YacTu BbIMNOMHEHO, N0 MeHbLLEN Mepe, OAHO OTBEpCTHe,
coefinHsoLee BHYTPEHHIOK KamMepy C KaHaroM Ans oTBoAa XuaKocTu.

B yacTHOM criyyae BbINOMHEHNs1 M306pEeTEHNSI B YCTPOWCTBE A5 9NEKTPOXMMUYECKOM
06paboTkn BoAbl NN BOAHbIX PACTBOPOB 4YacTW BHYTPEHHEro anekTpofa CoequHEHbl Mexay
cobori NocpeACcTBOM MeXaHWYeCcKoro coeanHeHus, Hanpumep pe3bboBoro coeanHeHus.

B yacTHOM criyyae BbINOMHEHUs1 M306pETEHNSI B YCTPOWCTBE AN 9NEKTPOXMMUYECKOM
06paboTkn BoAbl M BOOHbLIX PaCTBOPOB B HVXKHEN YacTy OOKOBOWM CTEHKU HAPYXXHOrO 3reKkTpoaa
BbINOMHEHO, MO MeHbLUEN Mepe, OAHO AOMNOMHUTENBHOE OTBEPCTUE, COEAMHSAOLLEE BHELLHIOW
SMNEeKTPOAHYI0 KaMepy C KaHanom A NoAauv XUAKOCTH.

B uacTHoM criyyae BbINOMHEHNs 306peTeHnst B yCTPOUCTBE AMA SNEeKTPOXMMUYECKON
06paboTkn BoObl NN BOAHbIX PACTBOPOB BHYTPEHHWI SMEKTPOL SIBNAETCS aHOAOM, a HApY>KHbI
3NeKTPoa SABMseTcs KaTtoaoM.

B yacTHOM criyyae BbINOMHEHUs1 M306pETEHNSI B YCTPOWCTBE AN 9NEKTPOXMMUYECKOM
06paboTkn BOAbl NN BOAHbIX PACTBOPOB BHYTPEHHWI 3NEKTPOS YCTAHOBIEH C MOMOLLBHO
WNunbku unmn 6onTa Ha HWXHEM U/unNn BepxHem chnaHue.

B uacTHOM criyyae BbINOMHEHNUs 306peTeHnst B YCTPOWCTBE AMA SNEKTPOXMMUYECKON
06paboTkn BOAbI NN BOAHbIX PACTBOPOB B HUXHEM dhrnaHLe BbINOMHEHO KOMbLEBOE OTBEPCTUE,
obpasytoLlee kaHan Ang No4auv XUAKOCTU BO BHYTPEHHIOK SMNEKTPOAHYI0 Kamepy.

B yacTHOM criyyae BbINOMHEHNs1 M306pETEHNSI B YCTPOWCTBE AN1S 9NEKTPOXMMUYECKOM
06paboTKkn BOAbI NN BOAHbIX PACTBOPOB B HKHEM (briaHLLe BbIMOSHEH, MO MEHbLLEN Mepe, OAVH
rOPU3OHTarnbHbIN KaHan nogayv XUakocTn, coobLalowmincs ¢ kKaHanoM Ans nogayn Xnakoctu Bo
BHYTPEHHIOO 3NIEKTPOAHYIO Kamepy.

B yacTHOM criyyae BbINOMHEHNs1 M306pEeTEHNSI B YCTPOWCTBE AN 9NEKTPOXMMUYECKOM
06paboTkn BOAbI NN BOAHLIX PACTBOPOB NOMynpoHnLaeMas guadparma BbinonHeHa ns
KepamMuK/ Ha OCHOBE OKCUAOB LIMPKOHUS UNN TEKCTUS.

B uacTHOM criyyae BbINOMHEHNs 306peTeHns B YCTPOUCTBE AMS 3NEeKTPOXMMUYECKON
06paboTkn BOAbl UNN BOAHbLIX pacTBOPOB NonynpoHuuaemas avadparMa BbiNosiHeHa
yNbTpadUnbTPaLMOHHONW, U MUKPOUILTPALMOHHOW, NN HAHOMULTPALMOHHOM.

N306peTeHne nosicHAEeTCA YepTexamu, rae

Ha dur.1 cxemaTUYHO NpeacTaBreHo YCTPOUCTBO ANS ANeKTpOXMMmuyeckorn obpaboTkn Boapl
UIn BOOHbLIX PacTBOPOB,

Ha dur.2 cxemaTUYHO NpeacTaBreHo YCTPOUCTBO AN ANeKTpoXMMmuyeckorn obpaboTkn Boapl
UNKU BOAHbIX PACTBOPOB C JOMONHUTENbHBIM BXOAHbIM KaHarnom.

Ha ¢ur.3 npegcTaBneHo BbINOMHEHNE BHYTPEHHEro anekTpoda B Buae nornoro uunuHapa.

YCTpONCTBO AN SNEKTPOXMMUYECKor 06paboTku Bodbl U BOOHBIX PACTBOPOB COAEPXKUT
Hapy>XHbI anekTpo 1 B B1uAe nonoro UunuHapa, BHyTPY KOTOPOro pacronioXXeH BHYTPEHHUI
3MNeKTPOoA 2, Mexady anekTpodamMu pasmelleHa nonynpoHvuaemas gnadparma 3, pasgensowas
3MNeKTPOAHOE NPOCTPAHCTBO Ha BHYTPEHHIOW 4 1 BHELLHIOW 5 anekTpogHble kamepb! (dur.1). B
BEpXHen YacTn BOKOBOW MOBEPXHOCTU HAPYXXHOIO LUNUHAPUYECKOro anekTpoaa 1 BbINOHEHO
oTBepcTUE 6, NOCPeaCTBOM KOTOPOro BHELUHSAS 3MeKTpoAHas kamepa coenHeHa BbIXOOHbIM
KaHanom 7. Bo BHyTpeHHeM anekTpoae 2 BbINOMIHEHO, N0 MeHbLLEN Mepe, OAHO oTBepcTue 8,
coefuHsOLEee BHYTPEHHIOW kKamepy 4 ¢ kaHanoM 9 Ans 0TBOAA XMAKOCTU. BHYTpeHHsa kamepa
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4 coeanHeHa KosnbLeBbiM kaHanom 10 ¢ ropMsoHTanbHbIM KaHanom 11 gnga nogadn
obpabaTbiBaeMOl XKNOKOCTH.

HapyxHbIli anekTpoa 1, BHYTPEHHUIN CTEPXXHEBOW anekTpoa 2 n anadparma 3 3akpensieHsbl
B3aMMHO HENOABWXKHO W KOaKcHanbHO MpU NOMOLLM KPbILWKKM 12 1 HUxHero dnaHua 13. HuxkHuia
donaHey, 13 MoOXeT ObITb BbIMOSTHEH COCTABHbIM.

Onadparma 3 3akpenneHa ¢ NOMOLLbIO Na30BbIX COEAUHEHUN B HUXKHEM dnaHue 13 U KpbILLke
12, a no Topuam ynnoTHeHa pe3nHOBbLIMW KorbLaMu. HapyHbli anekTpod 1 ycTaHOBMEH Ha
HWKHeM dnaHue 13, a ero 3akpenrneHue ocyLeCTBNEHO MPUXMMOM Kpbilkn 12. HapyXHbIN
3MNeKTPOA MOXET ObITb 3aKpenneH Ha HWXKHEM briaHue NyTeM NpUBapuBaHNS HAPY>KHOMO
3NeKTpoda K AeTanu B Buae nnockoro Kombla ¢ nocneayowumM coeanHeHmem ¢ conaduyem 13
dontom.

BHyTpeHHWIA anekTpo 2 ycTaHOBMEH Ha HUXHeM driaHue 13 ¢ MOMOLLbIO WNunbkn 14, a B
KpblLKe 12 - ¢ NOMOLLbI0 NAa30BbIX COEANHEHUI 1 CTArMBaroLero nosnoro 6onra 19.

Onadpparma 3 MoxeT BbITb BbIMONTHEHA M3 KEPAMUKM HA OCHOBE OKCUAOB LUPKOHUS UMK
TekcTunsa. Anadcdparma 3 MoxeT 6bITb YrbTpadunbTPaLMOHHON, NN MUKPOUNBLTPALMOHHON,
UM HaHOMUIbLTPALMOHHOMN.

epmeTn3aums BHeLIHEN SNEKTPOAHON KaMepbl OCYLLECTBSETCS 3@ CHET YCTAHOBMEHHbIX B
Kpbiwke 12 n Ha conaHue 13 ynnoTHUTENbHbIX anemMeHToB 15.

B 60k0BOV NOBEPXHOCTU HAPYXHOMO LIMAMHAPUYECKOro anektpoda 1 MoXeT ObITb BbINOMHEHO
JononHuTenbHoe oTBepcTue 16, coeamHsoLLee BHELLHIOW 3NEKTPOAHYI0 KaMepy 5 ¢ BXOAHbIM
KaHanom 17 (cowr.2).

B 3aBMCUMOCTU OT (PYHKLMOHAINBLHOIO NCNONb30BaHNS BHYTPEHHUI SNEKTPOS MOXeT ABMATLCA
KaToOoM, @ HapYXXHbIN 3MEKTPOoS, - aHO4OM, BHYTPEHHSAS 9MEKTPOAHAsA kKaMmepa MOXET ObiTb
paboyer, a BHELLHASI 3NEKTPoAHas KamMmepa BCroMoraTensHOW.

BHyTpeHHWIA anekTpod 2 MOXeT ObITb BbINOMHEH CTEPXXHEBLIM M COCTOATh U3 OBYX YacTeln
BepxHeit 2/ n Huxnelt 2" (cur.l). OTBepcTUS 8 BLINOMHEHBI B BEPXHEN YacTy CTPEXHEBOTO
anektpopa 2. Bepxuaa 2/ n nmkHsis 2" yacTn snektpoaa 2 MoryT 6biTb COEAMHEHb MeXy
cobon pasnuyHbiMKM cnocobamu, Hanpumep NocpeacTBOM pe3bboBoro coegnHeHns. BoamoxxeH
OPYrov YacTHbIN cryYvai BbINOMHEHUSA BHYTPEHHErO anekTpoda, Hanpumep B BUAE MONOro
UUnNuHApa ¢ pasMeLLeHHOW BHYTPK, MO MeHbLUelr Mepe, O4HON 3arnyLkon 18, repmeTusmpytoLLen
BHYTPEHHIOIO MONOCTb, pa3MeLleHHOM nof oTeepcTueM 8. BHYTpPEeHHUI aneKkTpoa Takke MoXeT
ObITb BbINOMHEH LENTbHO-CTEPKHEBBLIM C HAPYXKHOW Pe3b00N Ha KOHUAX O11S CTAMMBAHUS KPbILLKU
12 n donaHua 13.

YcTpolicTBO paboTaeT crneayolmm o6pas3om.

B 3aBMCUMMOCTM OT TOro, KaKoro CBOMCTBA pacTBOpP HEOOXO0OAMMO nonyyaTtb, B YCTPOUCTBO
nogaeTcs Boda U/unu pasnuyHble cornesble PpacTBOpPbI.

KaHan 11 npegHasHayeH ang nogayn obpabaTbiBaemor Bogbl nn conesBoro pacteopa. KaHan
17 npegHasHayeH ang nogaym conesoro pacteopa. KaHan 9 npegHasHayeH onsa oteofa
obpaboTaHHoM XngkocTn (aHonuTta). KaHan 7 npegHasHayeH ans oTBoAda Katonura unm
ConeBoOro pacraeopa.

[nga nonyyeHnsa aHonuTa 1 KaTonuta B KaHan 11 nogaeTcsa pacTBoOp xrnopuaa HaTpus, yepes
KonbueBon kaHan 10 pacTBop NOCTynaeT BO BHYTPEHHIOK 3MeKTPOAHYI0 Kamepy 4. Ha anekTpoab!
nogaeTcs HanpsXxeHue Takum obpasom, UTO anekTpof 2 ABnsieTcs aHo4oM, a anekTpog 1 -
katogowm. Noa aaeneHnem pacTBop Yepes nonynpoHuuaemyto guadparmy 3 noctynaeT BoO
BHELLIHIO 3neKTpoaHyto kamepy 5. B npouecce paboTbl ycTponcTsa obpasytoTcsa ABa
NPOTUBOMNOSOXHO 3apPSPKEHHBIX MOTOKA MOHOB Ha BHELLHEN U BHYTPEHHEN NOBEPXHOCTHAX
anadparmbl 3, Mexay noTokamu BO3HWKAET pasHOCTb MOTEHLMAarnoB, 3apsXXeHHble NOTOKM
YBENMUMBAIOT HaMPSXXEHHOCTb 3MEeKTPUYEeckoro nons B Anadparme Ha 35-50 B/cm?, B
pesynbTaTe NoBbILLaeTcs NOABMXHOCTL MOHOB B Nopax AuadparMbl U CHUXaETCs aNeKTpuyeckoe
conpoTuBneHne yCTponcTea. B pesynbtate obpasyeTcs anekTpoakTUBUPOBAHHbIA pacTBop -
aHOMuT, KOTOPbLIV BbIBOAUTCA MO KaHany 9, u pacTBop - KaTomnuT, KOTOPbI BbIBOAUTCS NO
kaHany 7. lNpu BbINONHEHUN YCTPOWCTBA C AOMNOMNHUTENBHBLIM OTBEpCTUEM 16 1 kaHanom 17 no
KaHany 17 MoXeT Takke nofgaBaTbCsa pacTBOp Xnopuaa HaTpus.
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Onsa nonyyeHns ae3vHUUMPYOLLMX pacTBOPOB No kaHany 11 nogaetcs Boaa, koTopasi
nocTynaeT BO BHYTPEHHIOW 3NeKTpoaHyto kamepy. Mo kaHany 17 nopgaetca 30% pacTteop
Xriopuaa HaTpus, KOTOPbIV LIUPKYNUMPYET B NMOSOCTU BHELUHEN 3NEKTPOAHOM kKaMmepbl 5 ¢
NCrnonbL30BaHNEM KaHana 7 onsi CriMea JaHHOro pacTBopa B EMKOCTb C COfIEBLIM PacTBOPOM,
KOTopasi 3aTeM NCMNOMb3yeTCH B KAYECTBE UCTOYHUKA pacTBoOpa AN nogaym ero obpaTtHo B
yCTPOWNCTBO MO kaHany 17. Boga, npoxoasa 4yepes BHYTPEHHIOK 3NEKTPOAHYI0 Kamepy 4,
BbIBOOUTCS NO KaHany aHonuTa.

BapuvaHTbl NONgpHOCTY 3NEKTPOL0B MOTYT ObiTh pa3nMyHbIMK: BHELUHWI SMNEKTPOA - Katof, a
BHYTPEHHWI - aHOA, N HA0DOPOT, BHELLHWUI 3NEKTPOS - aHOf, a BHYTPEHHUI - KaTOA.

Bnarogaps BO3MOXHOCTM CMEHbI MOMSIPHOCTY 3N1EKTPOAOB HE BO3HMKAET Npobnem ¢ kKaTogHbIMU
OTNOXEHMAMM U OTFIOXKEHUSIMU Conen Ha MeMmbpaHe, YTo ABNAETCHA 3HaYNTENbHLIM
NPENMyLLECTBOM ANSA MNOBbLILEHUA HAOEXHOCTM U AONTOBEYHOCTN YCTpoKcTBa. KatoaHble
OTINOXEHUS, KOTOpble MOryT BO3HUKHYTb B NpoLecce akcnnyartauum, yaansioT ¢ NOMOLLbI0
N3MEHEHUSA MONSAPHOCTU SMEKTPOAOB, YTO obecnevmBaeT NPOCTOTY OOCNY>XUBaHUSA YCTPOWCTBA B
npoLiecce aKcnnyatayuu.

BbInonHeHne BHYTpPEHHero anekTpoaa 2 co ChroLWHOW CTEHKOW B HUXKHEN CBOEN YacTu u
coeINHeHWe BHYTPEeHHel anekTpoaHON KaMepbl 4 HanNpsiMyto C KaHaroMm Ans nogaydv XnakocTtu
10 no3BonseT caenaTtb YCTPOWCTBO Gonee KOMNakTHbIM. [1py 3TOM BbICOTbI BHELLHETO,
BHYTPEHHEr0 3MNEKTPOAOB U AnadparMbl HE CUIBHO OTIMYAKOTCA, BCErO Ha BENMYMHY Na3oB Ans
3akpenneHuns. CrnegoBaTternbHO, BCS MOBEPXHOCTb 3NEKTPOAOB M Anadparmbl NOMHOCTLIO
3aelCTBOBaHA B 3NEKTPOXMMUYECKOM NPOLIECCE, YTO PE3KO YBENMYMBAET NPOM3BOANTENBHOCTL
YCTaHOBKM, NPU 3TOM JOCTUraeTcs 3KOHOMUSI MaTepuarna aneKkTpoaos. 3TO No3sonseT
pacwmpuTb AManas3oH XxapakTepucTuk 00paboTaHHOW BOAbI.

CoeanHeHve BHYTPEHHEN aNeKTPoaHON KaMepbl HanpsAMYyo ¢ KaHanom Ans nogadm XuakocTtu
obecneuynBaeT paBHOMEPHOCTb MPOTOKA Yepe3 ANEKTPOAHbIE KaMepbl, BbICOKAs CTEMNEHb
nepemMeLLMBaH1s BOAbl B KaMepax, paBHOMEPHOCTb 3MEKTPOXMMMUYECKON NpopaboTku BCero
ob6bema NpoTeKarLLEN XKNOKOCTU NO3BONAT obecneuntb 00paboTKy BCeEX MUKPOOOBLEMOB BOAbI
B M PY3HON YacTu ABOMHOMO 3f1eKTPUYECKOro Crod Ha rpaHuLe pasgena ¢as "anekrpoa-
anekTponut".

HOuwadparma, pasmelleHHas Mexagy aHo4oM U KaTogoM, BHOCMT OCHOBHOW BKNapg B
aneKkTpuyeckoe ConpoTuBreHne yctponctea. AdpdHekTUBHOE UCNONb30BaHME NOBEPXHOCTU
anadparmbl NO3BONSAET CHU3NTL INEKTPUYECKOE CONPOTMBIIEHNE U, CNeaoBaTenbHO, caenatb
YCTaHOBKY MeHee aHeproemkon. MeHss anadparmMbl ¢ pa3nnMyHoOn NPOHNLAEMOCTBLI0, MOXHO
nonyyartb pacTBOPbI C Pa3fMYHbIMU 3HAYEHNAMU pH 1 OKMCUTENBbHO-BOCCTAHOBUTENBHOIO
noteHumana.

BbInonHeHne BHYTPEHHEro aNeKkTpoaa 2 CO CMIOLWHOM CTEHKOW B HUXKHEN CBOEN YacTu U
CoeANHEHNE BHYTPEHHEN 3NEKTPOAHON KaMepbl 4 HanpsiMyto C KaHanoMm A5 nogayvm XnakocTtu
10 NnpBOANT K TOMY, YTO B 3MEKTPOXMMUYECKON 06paboTKke y4acTByeT BHYTPEHHSASA
anekTpoaHas kamepa 4, No CpaBHEHUIO C NPOTOTUMNOM, rae eLle AOMNOMHUTENbHO
obpabaTbiBaeMas Boga NOCTynaeT M BHYTPb NOMOro BHYTPEHHErO arekTpoaa.

MogHnmasnck BBepX, Boda nocrie o6paboTkm nonagaeT B 0TBepcTUs 8, rae Boga
3aTOPMaXMBaETCH, NepeMELLMBAETCA U UCTEKaEeT B kaHan 9, o6pa3sys 3aBuxpeHus ans
TypbyneHTHOro nepemeLLmBaHns B o6beme. ITO yMeHbLUAeT BO3MOXHOCTb 06pa3oBaHus
3aCTOMHbIX 30H Ha BbIXO4Ee U3 BHYTPEHHEN 3NEKTPOAHON KaMepbl, NPUBOAMUT K YMEHbLUEHUIO
06pas3oBaHMsA 3aCTONHbIX 30H Ha BXOAE U Ha BbIXOA4e M3 aHOAHOW KaMepbl U Gonee
3(ppeKkTUBHOMY UCMOMNBL30BaHMIO NMOBEPXHOCTU Anadparmbi.

KoHCTpyKLMSA yCTpOMCTBA MNO3BONSAET CHU3UTL YACIIO CpsiraeMbIX U YNNOTHAEMbIX AeTanen u,
cnepoBatenbHO, NOBbLICUTL €r0 HAAEXHOCTb.

MOHTaX 1 PEMOHT YCTPOMCTBA OCYLLECTBNAETCHA O4YeHb NpocTo. [pu noMoLmn nasos
Onadpparma 3 yctaHaBnNMBaeTCHA BEPTUKArbHO B Kpbillke 12, wnunbka 14 BKpy4yMBaeTcH B
9NeKTpoA 2, Aanee NpoMcxoauT 3akpenneHne geTtanen nytem 3akpyydmBaHusa 6onta BHU3Y
wnunekn 14 n ctarnsatowlero 6onta 19.

Mpumep BbINOMHEHNSA YCTPOUCTBA.
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OunameTp BHYTpPEeHHEN NOBEPXHOCTU BHELLHEro anekTpoaa coctasnset 34 mMm. dunameTtp
paboyeli YacTu BHYTPEHHEro anekTpoaa coctaensiet 16 MMm. MexanekTpoaHoe paccTosiHne 9 M.
[aHHble gnameTpbl obecneunBatoT onNTUMarbHble YCOBUSA KOHTaKTa Kaxxgoro obbema
npoTeKaroLLero pactsopa 1nm BoAbl C NOBEPXHOCTbIO Anadparmel. Auadparma BbinonHeHa 13
Kepamuku. Bo3aMOXHO nsrotosneHne anadparmbl U U3 Apyrnx yCTONYMBbLIX K BO3OENCTBUIO
arpeccuBHbIX cpeq MaTepuarnos. [Inadparma MOXeT UMeTb PasfnUyHyo TOMLWMUHY 1
NPOHULAEMOCTb, B 3aBUCUMOCTU OT CBONCTB pacTBOPOB, KOTOPble He06XxoauMO nony4nTb. Katog
YCTPONCTBA U3roTaBnMBaeTCs U3 HepXkaBeloLLen cTanu, TuTaHa, cTeknoyrnepoaa,
3MNEeKTPONpPOBOAALLMX U KUCITOTOCTOMKUX MaTepuarnos, H1obus. KaTtog nokpbiBaeTcsa nnaTUHOM,
upuamnem, oKncnamu pyTeHus, kobanbta u gpyrux MaTepuanoB. AHOA U3roTaBNMBaeTCs U3
TUTaHa, HMobwus, TaHTana, rpaduTa U NOKpbIBaeTCH NaTUHOW, UpUANEM, OKUCIIamMu pyTeHUs
UnNu gpyrmx mMeTansos.

C ucnonb3oBaHUeM YCTPONCTBA BO3MOXHO MOMy4YeHne pacTBOPOB CO 3HavyeHuamun pH ot 2 no
12 1 oKMCNNTENBHO-BOCCTAHOBUTENBHOrO NoTeHumnana ot -950 mB oo +1200 mB. B Tabnuue
npeacTaBneHbl CpaBHUTENbHbIE XapaKTePUCTUKM 3a8BIISIEMOro YCTPOMCTBA W BbiMyCKaeMbIX B
HacToslLLiee BpeMsi aHarnoros.

Tabnuua
MapameTpbl 1 XapakTepUCTUKN YCTPOMCTB AfIs SNIEKTPOXUMUYeckoi 06paGoTku Bogsl
MapameTpbl YcTpoiictBa
Ananor 3assnsemoe
O6BbeMHasi CKopocTb NpoToka, cM3/c 2,8-8,3 27-35
JInHeliHas ckopocTb NpoToka, cMm/c 5,8-24 25-64
Bpems 06paboTku Boabl, C 0,8-3 0,3-0,75
Cuna Toka, A 3-8 1,5-30
HanpsikeHue, B 10-24 30-120
MuHepanu3aauus Bogbl, r/n 0,5-5,0 0,1-5,0
YpenbHoe Konu4ecTBo anekTpuyecTsa, Kn/n 360-2880 40-470
KonunyectBo 06paboTaHHOM XMAKOCTK, N/y 60 120
Pecypc HenpepbiBHOW paboThbl, 4 15000 40000

[aHHble Tabnuupbl HarnsgHO NokasbiBaloT 6oMee BbICOKME XapakTEPUCTUKN 3asiBNISEMOrO
YCTPOWCTBA NO CPaBHEHMIO C aHanoramu.

dopmyna n3obpeTeHus

1. YCTpOWCTBO ANS 9NeKTpoXMMMYeckon obpaboTkn BOAbl UM BOAHbLIX PacTBOPOB,
cofepXalllee HapyXHbI dNeKTpos B BUAE Nomnoro UunuHapa, BHyTpU KOTOPOro KoakcnansHO
pacnonoXeH BHYTPEHHUIN 3NeKTPOA LMIMHOPUYECKON (DOPMbI, MEXAY dMeKTpoAaMmn KoakcuanbHo
pasmMeLleHa nonynpoHuuaemas gnadparma, pasgensaowas anekTpogHoe NpocTpaHCTBO Ha
BHYTPEHHIOIO N BHELLHIOK 3MEeKTPOAHbIE KaMephbl, B BEPXHEWN YacTu BOKOBOW CTEHKWN HapyXHOro
3NeKTpoaa BLINOMHEHO OTBEPCTUE, COeANHSIOLEEe BHELLHIOW 3MEKTPOAHYI0 KaMepy C KaHanom
Ons oTBOAA XUAKOCTU, B BEPXHEN YacTU BHYTPEHHEro arekTpoaa BbIMOSTHEHO, N0 MeHbLUEN
Mepe, O4HO OTBEepCTuNe, COeaAMHSALLEee BHYTPEHHIO KaMepy C KaHarnoM Ang oTBoAda XUAKOCTH,
oTnuyaroLLeecs Tem, BHYTPEHHSAS 3MeKTPOAHAsa KaMmepa HanpsMyto coeguHeHa KaHanom Ans
nogayv XnakocTun, a BHYTPEHHUIN SNEKTPOL BbIMNOMHEH CO CNIIOLUHOMW CTEHKON B HUXXHEW CBOEW
yacTu.

2. YCTpoKrcTBO MO N.1, oTNMYatoLeecs TeM, YTO HAPYXXHbIN 3NEeKTPOA, BHYTPEHHWUIA 3NEKTPos
n guadpparma 3akpenneHbl Ha HUKHeM braHue, B KOTOPOM BbINOMNHEH KaHan Ans nogayu
XMOKOCTU, COOBLLAIOLLMIACS C BHYTPEHHEW 3NEKTPOOHON KaMepo.

3. YcTpoincTteo no n.1, oTnnyaroLlleecs TeM, YTO HapyXHbIA 3NeKTpoa, BHYTPEHHUN SNeKTpos
n gnadpparma 3akpenneHbl CBEPXY KPbILWKOW, Npuyem guadparma pasmMelleHa ¢ MOMOLLbIO
NasoBblX COEANHEHU.

4. YCTpOWCTBO MO N.1, oTAMyaloLweecs TeM, YTO BHYTPEHHWUI 3NeKTPos BbINOMHEH B BUAe
CTEPXHS.

5. YcTponcTtso no n.1, oTnuyatoweecs Tem, YTO BHYTPEHHUI SMEeKTPOA BhIMOMHEH B BUAe
nonoro UunuHApa ¢ pasMeLLeHHOW BHYTPK, MO MeHbLUE Mepe, OOHOW NPOKMaaKowu,
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repMeTU3NpyoLLEen BHYTPEHHIOD MOSIOCTb, pa3MeLLEeHHON No4 OTBEPCTUEM, COEAMHSAIOLLNM
BHYTPEHHIOKO KaMepy C KaHanoMm Aris 0TBoAa XKUAKOCTHU.

6. YcTpoKcTBo Mo n.1, oTnmyalolleecs Tem, YTO SMEeKTPOA BbIMNONTHEH COCTaBHbIM, MO MEHbLUEMN
Mepe, U3 ABYX YacTen, Npu4eM B BEpXHEN YacTu BbINOMHEHO, MO MeHbLUEN Mepe, OOHO
OTBepCTUNe, CoeauHsoLLLEee BHYTPEHHIO KaMepy C KaHanom And oTBoAa XUOKOCTW.

7. YcTponcTBo Mo n.1, oTnmyatoLeecs Tem, YTO YacTu BHYTPEHHErO aNekTpoaa CoeanHeEHbI
mMexay cobori nocpeacTBOM MeXaHWYeCKoro CoeaNHEHNS.

8. YctpoiicTteo no n.11, oTnnyaroLleecsa TeM, YTO YacTWM BHYTPEHHErO arekTpoaa CoeMHEHbI
Mexay cobori nocpeacTBOM pe3b0OBOro coegnMHeHus.

9. YcTponcTtso no n.1, oTnuyaroLLeecs TeM, YTO B HUXKHEN YacTn BOKOBOWM CTEHKM HApPY>XHOro
3MeKTpoaa BbIMNOMHEHO, NO MeHbLUEN Mepe, OOHO AOMONHUTENbHOE 0TBEpPCTUe, coeanHsioLLee
BHELLHIOI 3NEKTPOOHYI0 KaMepy C KaHarnom Ans nogaudv XuMAaKocTu.

10. YcTporicTtBo no n.1, oTnmyaroweeca TeM, YTO BHYTPEHHNIN SNEKTPO, SABMSIETCA aHO4OM, a
HapY>XHbIN aNeKTpo ABNAETCA KaToAoM.

11. YcTponcTtBo no n.1, oTnuyatoleecs Tem, YTO BHYTPEHHUI 3NEKTPOo YCTaHOBIEH C
MOMOLLBIO LLUMUITbKU UK 6onTa Ha HYWXKHEM M/unu BepxHem dnaHLe.

12. YcTporcTBo no n.1, oTnuyatroLeecs Tem, YTo B HXKHEM chriaHue BbINOSTHEHO KOoMbLieBoe
oTBepcTUe, obpasytoLLiee KaHan Ansi Nogayn XUOKOCTUM BO BHYTPEHHIOK SNEKTPOOHYHO Kamepy.

13. YcTpoinicTtBo no n.1, oTrnvyatoLleecs Tem, YTO B HXKHEM donaHLe BbIMOSIHEH, MO MEHbLUEN
Mepe, OAMH roOpU3OHTamNbHbIN KaHan Nnogayn XUaKocTu, COObLLatoLWMIACA C KaHanoM ang nogaym
XMOKOCTU BO BHYTPEHHIOK 3NEKTPOAHYIO Kamepy.

14. YcTpoKrcTBO no n.1, oTnuyaroLeecs Tem, 4To nonynpoHuyaemMas gvadgparma BbirnosfiHeHa
N3 KepaMnKn1 Ha OCHOBE OKCUA0B LIMPKOHUSA UNN TEKCTUNS.

15. YcTpoKcTBo no n.1, oTnuyaroLeecs Tem, 4To nonynpoHuyaemMas gvadgparma BbirnosiHeHa
yNbTpaduUnbTPaLMOHHOW, U MUKPOGUILTPALMOHHOW, NN HAaHOMULTPALMOHHOM.
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