202090213 Al

(19) EBpa3unckoe @) 202090213 13 A1l
naTeHTHOeE
Be4OMCTBO
(12) ONMMUCAHME U30BPETEHUSA K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. B65G 5/00 (2006.01)
2021.03.31 BO9B 1/00 (2006.01)
E21F 15/00 (2006.01)
(22) Aara nonauu sasBku
2020.02.03
(54) 3AXOPOHEHME OTXOA0B, KOTOPBIE OBPA3YIOTCS ITPU TPOU3BOJICTBE
KAHBHHHHPOBAHHOﬂ COJIbI MIOCPEACTBOM METO/IA COJIBBE, B COJISIHBIX
KABEPHAX
(31) 2019/14515 (72) Waobperatens:
(32) 2019.09.24 Jkeitnan Uemauni, Aqxap ixeMuiib,
(33) TR Tkeitnan FOcyd, Yaitxan Mexmer
(71) 3assurens: Jlatud, Aiinemup Aanan (TR)
ﬁI)IJIMAI[EH XOJJIUHI' AHOHUM )
IAPKETH (TR (74) nNpeacrasuTens:
(TR) HocsipeBa E.JI. (RU)
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KOTOpasi 00pasyeTcsi Kak OTXOAbI YIS, WCIOJb3yeMOro B KadecTBe TommmBa B Meroxe ConbBe, H
JMCTHIUIEPHBIX OTXOMOB, MONYYEHHBIX B Mpolecce, B CONsHbIe KaBepHb! (10), TepHoOx SKCIUTyaTalum
KOTOPBIX 3aKOHUYMICS. B comsubix kaBepHax (10), mepron sKCIUTyaTaul KOTOPBIX 3aKOHYHJIICS, OTXOJIbI
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3axopoHeHust otxon0B (80), KoTOpas MpeacTaBiseT co00M OIHY M3 BAKHEWIIHMX 3aTpart, CBSI3aHHBIX CO
crmocobom ConbBe.
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3AXOPOHEHMUME OTXOA0B, KOTOPBIE OBPA3YIOTCA ITPU TPOU3BO/ICTBE
KAJIBIIMHAPOBAHHOM COJIBI IOCPEJACTBOM METO/IA COJIBBE, B
COJISIHBIX KABEPHAX

OBJIACTbH TEXHUKHU

Hacrosimee n3o0peTeHne OTHOCHTCSI K 3aXOPOHEHHIO OTXONOB, KOTOpBIE OOpasyTCs MpH
IIPOU3BOCTBE KaJIbLIMHUPOBAHHOI cOfibl mocpencTBoM Metoaa ConbBe, B CONSHBIX KaBepHaX,

MEepPHUOJ SKCITyaTallui KOTOPBIX 3aKOHYUJICS.
M3BECTHBIM YPOBEHb TEXHUKU

B cnydae ecnu coneHyr BOMy, KOTOpas TpeOyeTcs Ui MPOU3BOACTBA KaJbLMHUPOBAHHON
cozel (MoxkeT ObITh oTOOpaskeHa kak NaxCO3), moOBIBAIOT MOCPEACTBOM MOI3EMHON TOOBMU
pPacTBOpPEHHUEM, MEPUOA OKCIUTyaTALUM KaBEPHbl 3aKaHYMBAECTCS B TeueHue 4-5 ner B

3aBUCHUMOCTHU OT TOJILIHUHBI COJICBOI'O CJIOA U BUA KaBCPHBI.

ITocne TOrO, Kak BCs CojieHast Bona 3abpaHa u3 CoysiHOM kaBepHbl, pumeck (Ca’™, Mg*™, Si u
T. 1) BHYTPHU COJISIHBIX CJIOEB M MX OCHOBHbIX cjioeB (Ca™™, Mg™ Si u T. 1) coGupatorcst y
OCHOBaHHsl KaBepHbl. TBEp/bIE MPUMECH, COOMPAIOIIMECS Y OCHOBAHMS COJITHON KaBEPHBI,
cocTaBisitOT OT 5% 10 30% ot obmero oObeMa CoONsiHOM kaBepHbL. KoOMM4ecTBO TBEpABIX
NpUMecell U3MEHSETCST B 3aBUCUMOCTH OT COZIEPXKaHMSl COJIM B CJIOE KAMEHHOU COJU M

TOJIIMUHBI TPOMEXKYTOYHBIX CJIOCB HpHMeCGﬁ.

Kak wu3BeCTHO u3 JuTEpaTyphl, MHPOU3BOACTBO coyleHOW Boabl B Mertoge Combse

OCYILIECTBIISIETCS ABYMS CIIOCOOAMH:
a. IIpouecc noObaM pacTBOpEHUEM (CITOCOO KaBEPHBI)
b. PacTBOpeHue TBepIOii cou B pe3epByapax WiH B OacceliHe.

Ecnu noazemnas maxra KaMeHHOH COJIM HaXOIUTCS PSIOM € COOBBIM 3aBoioM (0—40 km), TO
HanboJjiee SKOHOMHYHBIM M 3KOJIOTHUECKH YHCTBIM CIOCOOOM SIBISIETCS TIOJyYEHUE
HACBIIEHHOHN COJIEHOM BOZBI MOCPENCTBOM MOA3EMHON NOOBIYH pacTBOpeHueM. B ykasanHoM

criocobe OypeHHe OCYLIECTBJIIIOT IO OCHOBaHMs COystHOro Iutacta. OOcamHasi KOJOHHA
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LeMeHTHpyeTcss U obecreunBaeTcss repmerm3anusi. [locpencTBOM HUCHONB30BAHUS JIBYX
MOJIBIKHBIX HACOCHO-KOMITPECCOPHBIX TPYO 00pa3yiOT KaBEpPHY B COOTBETCTBUU C MPOESKTOM
U 100BIBAIOT HACBIIIEHHYIO COJIEHYIO BoAy. Bo Bpemsi popMupoBaHus KaBEpPHBI B Ka4eCTBE
M30JSIMUOHHOTO MaTepualia UCTONb3YIOT KUIAKOE PACTUTENbHOE MACIO WIM HUHEPTHBIN ra3
(N). ConstHOM ol pacTBOpSAIOT myTeM mopadu Boabl B KasepHy. Ilpumecu (Ca, Mg,
IVOKCU/I KPEMHHUSI U T. 1) B COJIEBBIX CJIOSIX M MPOMEKYTOUYHBIX CJIOSX OCAKIAIOTCS Ha
OCHOBaHHE KaBEPHbI BO BpeMs pacTBOpeHHUs. HacChlleHHYI COJIEHYH) BOMAY, HA3bIBAEMYIO
YUCTOH BOMOM, 3a0UPArOT U3 BEPXHEH YaCTH KaBepPHBIL. YKA3aHHYIO YHCTYHO BOIY OTIPABJISIOT

Ha 3aBOA AJIA NOJIYUCHUSA COJIEHOU BOJIBI.

IIpouecc 3aBepiuaercs: B TeueHUe 4—5 JIeT ¢ Hayaja MPOU3BOICTBA COJIM U3 COJITHOW KaBEPHBIL.
Ha ocHOBaHMM KaBepH, MPOLECC B KOTOPBIX ObLT 3aBEPIICH, MPUCYTCTBYIOT TBEPABIE PUMECH

(5-30%), a B BepxHel 4aCTH — HACBILIIEHHAS COJICHAsT BOJA.

Bo Bpemsi mpou3BoAaCTBa OJHOW TOHHBI KaJbLMHUPOBAHHON COIbI MOCPEACTBOM METOAA
Conbse nony4arot ot 8 10 10 TOHH OTPabOTAHHOTO TUCTHIUIEPHOTO PacTBOpa. ITOT OYpOBOMH
pacTBOp HANPSIMYIO TMOAAIOT B OACCEHHBI NI OTXOIOB M BBICYIIMBAIOT, U €r0 MPOMYCKAIOT
Yyepe3 OTCTOMHHUK, €ro JKUAKYIO YacTh OTAEISIOT, U €ro MOJArT B OacCeH sl OTXOAOB B
BUzie OoJjiee IUIOTHOrO OypOBOrO pacTBOpa, WM IUIOTHBIH OypOBOH pacTBOpP MPOIYCKAKOT
yepes GuibTp, U 00pasyroT Oosiee Cyxoit OypoBOi pacTBOp, KOTOPBIH MOAAIOT B OacCelH st

OTXOHOOB.

B pesynbrare nmpouecc 3aXOpOHEHHUsI OTXOA0B, KOTOpble 00pa3yr0TCs BO BpeMsl IPOU3BOACTBA
KaJIbIIHUPOBAHHONH coxbl mocpenactsoM Merona ConbBe, W mpouece 00e3BpeXUBaHHS
YKa3aHHBIX OTXOJOB JUIA OKpPY’KAIOLIeH Cpelbl MPUBOAAT K OOJBINOW HArpy3ke ¢ TOYKH
3peHusl kenaeMol Hu3koi croumoctn Meroma ConbBe. PaccmarpuBaemoe Hacrosiee
N300peTeHne OTHOCUTCS K 3aXOPOHEHHIO OTXOZI0B, KOTOPblE 00PA3yIOTCs NP MPOU3BOICTBE
KaJIbLIMHUPOBAHHOW conmbl  mocpeactBoM Merona Conbee, Oonee 3KOHOMHYHBIM |
SKOJIOTUYECKH  YHCTbIM  crocoboMm.  IlompoGHast  mH(DOpMarnus, OTHOCSIAscs K

paccmarpuBaeMOMy U300PETEHHIO, TPUBOANTCS B CIESAYIOLUINX pa3/ienax.

brykalmyuM aHaIOroM HACTOSIIIEro M300pEeTEeHHsT MOJKHO CYMTATh OMHCAHHOE B JJOKYMEHTE
US2018022617. B gacTHOCTH, TaM OIUCAH CIOCO0, B KOTOPOM KOHLIEHTPHUPOBAHHBINA PACTBOP
NaCl coemunsitor ¢ ammuakoM (44), wu3BiedeHHbIM u3 mpouecca ConbBe, WIH C

JOTOJTHUTENBHBIM TOOABIIEMbIM aMMHAKOM (43) At IPOM3BOZACTBA PACTBOPA AMMUAYHOTO
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paccona, KOTOpBIH Jaiee TedeT B KapOOHHM3ALMOHHYIO KOJIOHHY (45), rae moOaBisiroT
auokcua yraepona (54) mis noiydeHus xyuopuaa ammonus (48) u OukapOonara Hatpus (49).
PactBop xyopuna ammonus (48) teuer B cucreMy (40) BOCCTAHOBIIEHHsSI aMMHaKa, a
Oukapbonat Harpusi (49) nubo mnpomator, nuOO mpeoOpa3yroT B KapOOHAT HATpus, a

HOJTyYAIOLIUICS B pe3ysIbTaTe AUOKCHA YIJIepo/ia MOBTOPHO HCIIONB3YIOT B nporecce Conbse.
KPATKOE OITMCAHUWE U30BPETEHUA

Hacrosimmee m3o0pereHne OTHOCUTCS K 3aXOPOHEHHIO OTXOIOB, KOTOpBIE OOPa3yrOTCs MpHU
IIPOU3BOCTBE KaJIbLIMHUPOBAHHOI cOfbl mocpencTBoM Metoza ConbBe, B CONSTHBIX KaBEpHaX,
Nepuos OKCIUTyaTalid KOTOPBIX 3aKOHUYWJICSA, JJisi YCTPAHEHHUs BBILIEYIIOMSHYTHIX
HEIOCTATKOB W Ui OOECMeueHUs] HOBBIX NPEUMYINECTB B COOTBETCTBYIOLIEH OOJACTH

TEXHUKU.

OCHOBHOI1 ~LIeNBI0  HACTOSINErO H300peTeHHs sBIAETCS OOecCreueHHne 3aXOPOHEHHMS
AUCTUIJIEPHBIX OTXOOOB, KOTOPBIC O6paSYI'OTC$I BO BpEMs IMPOU3BOACTBA KaHbL[I/IHI/IpOBaHHOfI

COObI.

Eme opHON wLenbi0 HacTOSIIEro H300pEeTeHUs sBIsAETCS oO0ecredeHne 3aXOpOHEHUs
OTXOAsINEeHl  YrojdbHOM  305bl, KOTOpas oOpasyercss BO  BpeMsl  IPOHM3BOJICTBA

KaﬂbHHHHpOBaHHOﬁ COIBbI.

Eme opHOW wenpro HacTOsIEro u3o0peTeHHs SBiIseTCs OOecredyeHHe HCIONb30BaHUs

COJISTHBIX KaBEPH, MEPUOA SKCIUTYaTallu KOTOPbIX 3aKOHYUJICA.

I[J'Iﬂ peain3alii BbIICYIIOMAHYTBIX L[e.]'[efl u L[e.]'[efl, KOTOpPbI€C MOXHO BBIBECTU U3
HOI[pO6HOFO OMmuCaHusdA, IMPUBCACHHOIO HHXE, HACTOALICE I/1306peTeHI/Ie OTHOCUTCA K
3aXOpPOHEHHI0 OTXOMOB, KOTOpble 00pa3yroTCs BO BpeMs HMCHOJb3oBaHus metona Cosbe.
COOTBeTCTBeHHO, YKa3aHHbIC OTXOAbl ME€TOdAa Coinbse XPaHAT B COJIAHBIX KaBEPHaxX, NEpUOA
SKCIUTyaTalluid KOTOPBIX 3aKOHYHUJICH. Takum o6pa30M, OTXOAbl, BO3HUKAKOIIHUE TIIPpU
NPOM3BOJICTBE KAJBIHHUPOBAHHOW COIbI mocpencTBoM Metona CobBe, XPaHSAT W JEIaroT

Oe3BpeNHBIMHE TSl OKPYIKAIOIIEH Cpembl.

OObekT n300peTeHnsi OTHOCHTCS K 3aXOPOHEHHMI0 OTXOJOB, KOTOpbIE OOpasyroTCs Ipu
IIPOU3BOJCTBE KaJIbLIMHUPOBAHHOM COfbl MOocpencTBOM Metoza ConbBe, B COJISTHBIX KaBEpHaX,
NEepPUO SKCIITyaTallud KOTOPBIX 3aKOHUYMIICS, U OOBEKT M300PETEHHsI XapaKTepU3yeTCsl TEM,

YTO BKIIKOYACT CJICAYIOLIHUE 3TAIlbl IPpOLECCa.



10

15

20

25

1. HACBhIIICHHYIO COJICHYKO BOAY B COJIAHBIX KaBEPHAX, NEPUOA SKCILTyaTallU KOTOPBIX
3aKOHYMJICA, CJIUBAKOT C ITOMOIIBIO HACOCa UJIK C IPUMEHCHHUEM BO3AYIITHOTO KOMIIpECCOpAa U

HUCIIOJIB3YIOT ITOCJIE OTIIPABKU HA 3aBOX,

ii. CIeLATIBHO pa3paboTaHHble TPYOBl, pa3MELIEeHHbIE B KaBepHE, EPUO HKCILTyaTaluH
KOTOPOH 3aKOHYMWIICS, H3BJIEKAIOT, M YCTbEBOE OOOPYNOBAaHHE CKBAKUHBI YIAISIOT W3

COEeMHEHHMSI 00CaTHOM KOJOHHBI,

iii. OTXOABI, IOJIyYeHHBbIE BO BpeMsl IMPOU3BOACTBA  KAJbLIUHUPOBAHHON  COJBbI
nocpenctsoM Merona ConbBe, W 30Jbl MCHOJB30BAHHBIX YIUIEH MEPEBO3SIT MOCPEACTBOM
IPY30BBIX aBTOMOOMIJIEH M3 OacCEHHOB JIsl OTXOZOB B O0JIACTb, A€ CYILIECTBYIOT COJISIHBIC

KaBCPHBI, MEPUOA SKCIITyaTallul KOTOPbIX 3aKOHYUJICS,

iv. OTXOZBI, TOCTYNAKIKE U3 OaccelHa Al OTXOJ0B, 3aXOPOHSIOT B OYHKEPE, M OTXO/bI
nepemMenaT u3 OyHKepa B pe3epByapbl KOHHUECKOH (POPMBI CO CMECHUTEJIEM IOCPEACTBOM
NIOTPY30YHOHN JIEHTBI JJIsI OOECIeUeHUs] CMEIIMBAHUS U OXIDKEHHsS OTXOJOB, IOCIE Yero

OTXOAbl CMEIINBAKOTCA,

v. OTXOIbI, KOTOpbIE OBbUTH TOABEPTHYTHI OXIKEHHUID U T'OMOT€HH3WPOBAHBI,
nepeMenaT 1Mo TpyOaM B COJISTHbIE KaBEPHBI MOCPENCTBOM CIEIHMAIbHO pa3paboTaHHOTO

HacCocCa.

Otxompl mpolecca, YHNOMSHYTble B HACTOSINEM H300pETeHUH, MpPEACTABISIOT COOOH

AUCTUIJICPHBIE OTXOAbI U YT'OJIbHBIC 30JIbI.

B npyroMm mnpeamodTHUTENsHOM BapHaHTE OCYILIECTBICHHMS HACTOSIIErO H300peTeHus

BEIIECTBA OTXOMIOB MOTYT OBITh 3aXOPOHEHbI B 00bemax oT 800 000 M 10 1400 000 .

B mnpenmouTHTENPHOM BapUaHTE OCYIIECTBICHUS HACTOSINETO H300pETeHUs] B KaBEpHE,
NEepHON SKCIUTyaTallud KOTOPOH 3aKOHYMIICA, YNAJISIOT HACOCHO-KOMIIPECCOPHBIE TPYOBI,

OIyCKAIOT CTYIEHYAThIA HACOC U CIUBAIOT COJIEHYIO BOMY.
KPATKOE OIIMCAHUE I'PAOUYECKHNX MATEPHUAJIOB

Ha ¢ur. 1 npencraBnen penpe3eHTATUBHBIN BUI COJSIHON KaBEepHBI, NMEPUOJ SKCIUIyaTaluu

KOTOPOM 3aKOHYUJICSI.
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Ha ¢ur. 2 npencraBneH penpe3eHTAaTHBHBIA BUJ KaBEPHBI, Ybsl HACBIIIEHHAS COJIEHas BOJA

OblLiIa CJINTA.

Ha (1)1/11". 3 NpeaACTaBJICH BHUJA 3allOJIHCHHA KaBC€PHbI OTXOAdaMH, TIOJYYCHHbBIMU IIpU

ucrons3oBasuu merona ConbBe.

HOMEPA CCBIJIOK

10 ConsiHast kaBepHa

11 OO6canHas KOJIOHHA

12 BepxHsis yacTh KaBepHbI

13 OcHOBHasl 4acTb KaBepHbI

20 ITouBeHHBIH COM

30 Consanoli crnoit

40 I'nmuHa B ocHOBaHUH

50 Bbynkep

51 ITorpy3ouHas neHra

60 PesepByap koHU4eCKOi HOpMBI
61 Hacoc

70 BrniyckHO€ OTBEpCTHE 1151 HACBILIEHHOW COJIEHON BOJbI
80 Teepabie oTx0aBI

ITOJAPOBHOE OITMCAHUME NU30BPETEHMA

B stom momgpobHOM ommcaHnu OOBEKT M300PETeHUsT OTHOCUTCS K 3aXOPOHEHHIO OTXOIOB,

KOTOpble OOpa3yroTCs MPU NMPOU3BOACTBE KaJbIIMHUPOBAHHOW COIbI MOCPEACTBOM METOAA

CompBe, B comsabIx kaBepHax (10), mepmon SKCIUTyaTalyl KOTOPBIX 3aKOHUYWICS, |

MOsACHACTCA CO CChbUIKAMHU Ha MPUMEPDBI oe3 CO3aaHuA KaKoro-Juodo OrpaHUYUTEIIbHOTO

s¢dexra, a TOIBKO ISt TOTO, YTOOBI ¢aenaTh OOBEKT OOJIee MOHSITHBIM.
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B u3BeCTHOM ypOBHE TEXHHUKH BO BPEMs MPOHM3BOACTBA OMHOH TOHHBI KaJbLIMHUPOBAHHOM
comel mocpenctsoM wmeroxa Compee mnpomsBomar ot 8 mo 10 ToHH orpaboTaHHOTrO
OUCTUJUIEPHOTO PacTBOpa. DTOT PACTBOP HANPSMYIO IMOJAIOT B OaccelHbl Uil OTXONOB H
BBICYIIMBAIOT HWJIM MPOMYCKAIOT 4Yepe3 OTCTOWHHUK, €ro JKUAKYI0 4YacTb OTAENSIOT U €ro
NOAAOT B OaccelH sl OTXOMOB B BHAE OoJiee MIIOTHOTO PacTBOPA, WIM IUIOTHBIA PacTBOP
NPOMyCKalT 4epe3 mpecc-puibTp U 00pa3yroT Oosee Cyxol pacTBOpP, KOTOPBIH MOJAIOT B
Oaccelin st otxonoB. Jlake B caMOi IUIOTHOM (hopMe BIIAKHOCTb COCTaBiisieT OT 35% o
40%. Bnara B pactBope comepxut xumudeckue coequHenus CaCl, B 3Hauennn ot 11% 1o

12% u NaCl B 3Hauenuu ot 4% no 5%.

OI[HI/IM U3 CIIoco00B MOJIYyUYCHUA COJIEHOU BOABI, KOTOpas ABJIACTCA OAHUM U3 BAKHBIX BUIOB
HUCXOAHOT'O ChIpbd MHPH MPOU3BOACTBEC KaﬂbHHHHpOBaHHOﬁ COAblI MOCPECACTBOM ME€TOHA
ConbBe, sBisieTcs mom3eMHas no0Obma pactBopeHueM cosd. CTPyKTypbl, Ha3bIBacMble
costHbIME KaBepHaMu (10) 1 onpeneneHHble KaKk CKBaKWHA, TIe JOOBIBAETCS COJIEHAas BOJA,
HUMECIOT MEPUOA SKCILTyaTallun 4-5 5eT B COOTBETCTBUH C CXKETOAHBIM HCITOJIB30BAHUEM COJIN.
ITocne Toro, Kak coieHast BOJa 3aKaHYMBAETCs, B OCHOBHOM 4acTh (13) KaBepHBI OCTAKOTCS

MPUMECHU U HEKOTOPDBIC TEXHOJIOTUICCKUEC 3arpsA3HCHUS.

OcCHOBHOH OOBEKT HACTOSALIETO M300PETEHHSI OTHOCUTCS K BBIFPY3Ke U 3aXOPOHEHHIO 30JIbI,
KOoTOpasi oOpasyercsi Kak OTXOABl YIVIA, HCIOJb3yEMOTO B KAauecTBE TOIUIMBA B METOAE
ConbBe, U AUCTWUIEPHBIX OTXOIOB, MOJYYEHHBIX U3 MPOLECCa, B COJisiHble kaBepHbl (10),
Mepuosl SKCIUTyaTallid KOTOPBIX 3akoHuwicsa. B comsHeix kaeepHax (10), mepuon
OKCIUTyaTalldd  KOTOPBIX  3aKOHYMJICS, JUCTHIJIEPHbIE OTXOAbBl OT  IPOU3BOACTBA
KaJbIUHUPOBAHHOW CONbI mocpeacTBoM Merona CojibBe, U OTXOIbI YIJIsl, SIBJISIOIIErOCS €ro
CBIPbEM, 3aXOPOHSIOT B MYCTOW 4acTH, O0OBEeM KOTOpPOH paBeH OO0BEMY COJICHOH BOJBI
IMocpencrBom 3Toro yaanstot orxonsl (80), KOTOpble MOTYT HAaHECTH YIIEPO OKPYKaroLIe
cpene, W, KpOME€ TOrO, CUHMTAETCS, YTO 3aTpaThbl HA pe3epByap AJII OTXOAOB CBOISTCSA K
MUHUMYMYy, W OOEeCmeuMBaeTCs pelieHue npodseMbl 3axopoHeHus otxonoB (80), rme
yKa3aHHas MpoOjieMa TMpencTaBisieT COOOW ONHY W3 BaKHEHINMX 3aTpar, CBS3aHHBIX C

meronoM ColbBe.
B COOTBETCTBHUHU C paCLIeTaMI/I, HpI/IBeI[eHHbIMI/I HI/DKe,

HpI/I MPOU3BOACTBE AJIA IIOJYYCHUA OI[HOI>'I TOHHBI KaHbI_II/IHPIpOBaHHOfI COAbI IOCPEACTBOM

metona CosibBe UCTIONB3YIOT Map BECOM MPUONU3UTENHbHO 3—3,5 TOHHBL, C HaBjeHueM oT 40
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1o 50 Gap u Temnepatypoit ot 430°C no 450°C.3TOT NMap NpoOU3BOAAT B KOTJIAX C TOILTUBOM

Ha OCHOBC MMPUPOAHOI'O ra3a UJIn B KOTJIaX € TOIJIMBOM HAa OCHOBEC YyTJIA.

B cnyuae, ecnu nmap npousBOAAT B KOTJIaX € TOIUIMBOM HAa OCHOBE YIUIS, JJisl MPOU3BOJCTBA
OJHOW TOHHBI KaJbLIUHUPOBAHHOW COJbI HMCIOJB3YIOT OypBIi yrojib, COAEpIKAIIUN 305y C
maccoii ot 0,6 1o 0,8 ToHH, ¢ 6a30B0i1 HHepreTHYecKoil HeHHOCThIO 4000 KKa/T 1 BETHUUHON

npubmu3uTensHo 25% u 30%.
JInst OmHOM TOHHBI COABI BBIXOJT 30JIbI U3 MAPOBBIX KOTJIOB COCTABJISIET:
0,8 Tonns! yria x 0,3 copeprkanue 30761 = oOpaszyercs 0,24 TOHHBI 30JIbL

[MpubnusurenpHo 60% 3Toit 305bI mpeAcTaBnseT codoit 301y yHoca, a 40% 3Tol 307bI —

TOIIOYHAaA 30J1a.

0,24 ToHHbI 307861 X 0,6 305161 yHOCA = 0,144 TOHHBI 30J1bI YHOCA HA TOHHY KaJbLIMHUPOBAHHOU

COabI

0,24 Ttonnbl 30161 X 0,4 TomouHou 30461 = 0,096 TOHHBI TOMOYHOM 30JbI HAa TOHHY

KaﬂbHHHHpOBaHHOﬁ COJbI

B03MOXKHO UCIOIB30BaHUE 30J1bl YHOCA HA LIEMEHTHBIX 3aBOJaX B 3aBUCUMOCTH OT Ka4eCTBa
304161 YHOCA. TOMOYHYIO 305y B OCHOBHOM XPAHSAT B 30HaxX IJid OTXOAOB. B ciydae eciu 30m1a
YHOCA HE UMEET BBICOKOIO KaueCTBa, €€ CMEIINBAKOT C TOMOYHOM 30JI0 U XPaHAT B 30HE AJIs
oTx0A0B. B CTpyKType 3TOli 30JbI B OCHOBHOM NPHUCYTCTBYIOT Takue npumecu kak Ca, Mg,

Si.

B kauecTBe NpPUMEPHOro pacyera, Uisl IMPOM3BOACTBA KaJIbLUHUPOBAHHOW COABI CO

ckopoctrio 400 000 T/ron mpUBEAEHBI CIAEAYIOUINE MPHOIH3UTEIbHbIE JTaHHBIE:!

(400 000 1/rox) x (1,6 Torr NaCl / Torr Na,CO3) = 640 000 Tonn/ron NaCl tpebyercs.
Ecnu sta comb nmoObIBaeTcsi M3 MOA3EMHON KaMEHHOH COJNM U eciu Hcmonb3yercss 75%

KaMEHHOM COJIM U €€ TJIOTHOCTh cocTaBiisieT 2,1 r/em’:
640 000/(0,75 x 2,1)=406 000 M /TOIl KAMEHHOH COJIH PacTBOPSIETCS,

406 000 x 0,25 x 1.4 = 142 000 M3/FOI[ pacTBopa ¢ BiIaxxHOCThEO 40% CcKarauBaeTcs B

OCHOBAaHHWHU KaBCPHBIL.
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406 000 — 142 000 = 264 000 M*/ro1 CONEHOM BOIBI OCTAETCS B KABEPHE.
Korna nepuon skcmiyatauy KaBepHbI COCTABJISAET S JIET,
264 000 x 5= 1320 000 M’ CONEHOIT BOZIBI OCTAETCS B KABEPHE.

DTy coneHyro BOAy 3a0UparOT, a B3aMEH IOMELIal0T OTPaOOTaHHbIN AUCTUILIEPHBIN PACTBOP

1 YTOJIBHYIO 30J1y (TOIIOYHYIO 30J1y + 3011y YHOCA).
y y y y y yYy

KonnuectBo orpaboranHoro auctwiepHoro pacrsopa: 400 000 t/ron x 0,5 1/t x 5 ner =

1 000 000 ToHH
IInotHoCTE = 1,6 r/em®
KoJm4ecTBo 0TpaboTaHHOro AUCTHILIEPHOTo pacTBopa = 1 000 000/ 1,6 = 625 000 M*/5 ner

Obmee kommuecTBO 30161 OT KoTia ¢ yriieM = ((0,144 + 0,096) x (400 000 1/rox) x (5 ner)) /
2 r/em’ = 240 000 M/5 et

O6muii 06beM 0Tx0m0B = 625 000 + 240 000 = 865 000 M/ 5 neT
OGbem obpazosaBueiicst kapepHsl = 1 320 000 M/ 5 ser.

CoOTBETCTBEHHO, XOTsI KOJMYECTBO BELIECTBA OTXOMAOB, OOPA3VIOLIMXCS MPU MPOU3BOJACTBE
KaJbLIUHUPOBAHHONW coxabl mocpencTtsoM meroga CoyibBe B TEUeHHE S5 JIET, COCTaBJIsET
865 000 M> / 5 €T, KOIMYECTBO MyCTOro o0beMa, KOTOpPOe BOSHUKAET IMOCJE CJIMBA COJIEHOU
BOJABI U3 KaBepHbI, coctasysier 1 320 000 M°/5 ner. Bee orxogmpl (80), koTopbie 0OpasyrTCs
IO MCTEUYEHUIO 5 JIET, MOTYT OBITh pa3MeleHbl CIIOCOOOM, MOAPA3yMEBAIOIIUM 3aXOPOHEHUE
B cucteme kasepHsbl (10). Kpome Toro, 3oma u quctuiuiepHbie otxonbl (80), moOMeeHHbIe 1Jis
3aXOpOHEHMs] B COJisiHbIe KaBepHbl (10), BIOCIENCTBUM 3aKPBIBAIOT, M WX CBs3b C

OKpY>KaroLel Cpeon MPephIBACTCS.

Hacrosimee nzo0pereHue no cyIecTBy OCYIIECTBISIFOT B IBYX OCHOBHBIX 3Tanax. Ha mepom
JTare BeCh 00BEM COJIM, CYINECTBYIOLIMHA B COJSTHON KaBepHE, W3BJIEKAIOT M3 KaBEpPHBI, a Ha

APYTOM 3Tarie MyCTOTy, 00pa30BaBIIYIOCS IIPU U3BJIEUEHNUHN COJIH, 3AMOTHAIOT OTXOAAMU.

OObekT u300peTeHnsi OTHOCHTCS K 3aXOPOHEHHMI0 OTXOJOB, KOTOpbIe OOpasyroTCs Ipu

MMPpOU3BOACTBE KaﬂbLlI/IHI/IpOBaHHOfI COAbI MOCPEACTBOM METOAA COJ'II:;BG, B COJIAHBIX KaBE€PHaxX
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(10), mepuox sKcITyaTaly KOTOPBIX 3aKOHYMICS, TIPH 3TOM BBIMOJHSIOT CIEAYIOIINE 3TAIIbI

npouecca:

1. Hacbimennyto conenyro Boay B CoJisiHBIX kaBepHax (10), mepuon skcrmyaTanuu
KOTOPBIX 3aKOHYWJICS, CJIMBAKOT C MOMOULIBIO HAacoca WIM € NPUMEHEHHEM BO3YILIHOIO

KOMIIpECCOpa U UCTIOJIBb3YIOT MOCJIC OTIIPABKU Ha 3aBON,

il. CrnenmanbHo pa3pabortanHble TpPyObl, pasmeuieHHble B kaBepue (10), mepuon
SKCIUTyaTallid KOTOPOW 3aKOHYMWIICS, HM3BJIEKAIOT, U YCThEBOE OOOPYIOBAHHE CKBAYKHHBI

YIAJSIIOT U3 COSAMHEHUsT 00CcamHON KOoHHBI (11),

1il. Otxonpr (80), moJydeHHbIE BO BpeMsl MPOU3BOACTBA KAJIbLIMHUPOBAHHOW COJIBI
nocpenctsoM Merona ConbBe, M 30Jbl HCHOJB30BAHHBIX YIUIEH IEPEBO3SIT MOCPEACTBOM
IPY30BBIX aBTOMOOMIIEH M3 OacCEeHHOB AJIsl OTXOAOB B OOJACTb, TA€ CYILIECTBYIOT COJISIHBIC

kaBepHsl (10), mepuos SKCIUTyaTaluy KOTOPBIX 3aKOHYHIICS, U COXPAHSIOT UX B OyHKepe (50),

1v. Otxoner (80) B Oynkepe (50), KOTOpblE MAOCTHUTalOT OIPENENEHHBIX OOBEMOB,
HanpaBJsIlOT B pe3epByapbl (60) KOHHMYECKOH (OPMBI CO CMECUTENIEM IOCPEACTBOM

norpy304HOH JieHTsI (51), u mocie 3Toro orxozsr (80) CMEMNBAIOT,

V. Otxonmpl, KOTOpble OBUIM MOABEPTHYTHl OXKIKEHHIO M TOMOTE€HH3HUPOBAHBI,
nepeMeIaroT no Tpybam B comsHble kaBepHbl (10) TOCPEnCTBOM - CIIEIMAIBHO

paspaboranHoro Hacoca (61).

Ilepen mpumenenuem stama (i), Kak Moka3aHO Ha Qur. 1, coysiHas KaBepHA COHEPIKUT
BXOZHYIO 4aCTh KaBEPHBI, MPEIOCTABICHHYIO HA MOYBEHHOM ciioe (20); LHeMEeHTHPOBAHHYIO
obcannyro kojoHHYy (11), COeMHEHHYIO C BEpXHEH YacTbIO COJISTHOW KaBEPHBI U BXOIHOMU
YaCcThIO HIDKE MOYBEHHOro ciiosi (20); BepxHIOW 4acTh (12) KaBepHBI MOJ COJNEBBIM CIIOEM

(30); mmxHIO0 YacTh (13) KaBepHBI, /1€ HAKATUTUBAIOTCS] OTXOJIbL.

ITpoueccel, onucanHble Ha 3Tane (1), MPUMEHSIOT K coysiHoi kaBepHe (10), u, Kak MOKa3aHO
Ha ¢ur. 2, kaBepHa nmpeodpasyeTcs B MyCTYI0 KaBEPHY, KOTOpasi HE COAEPKUT COJH B CBOEH

BepxHel vactu (12).

JluctunnepHele OTXOAbl M YTOJBHYIO 30Jy, NOCTYMAaKIllUe C 3aBOAA-NIPOU3BOAUTENS, Ha

KOTOPOM NpUMeHs0T MeTo ConbBe, CHavasia CoXpasstoT B OyHkepe (50).
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Otxonpl, Haxomsmuecs B OyHkepe (50), nmepemernaror B pesepByap (60) koHHMUECKOH (HOPMBI
s o0ecriedeHnss MpUMeHeHHs 3Tana (1v) MOCpencTBOM Norpy3ouHoi jieHTel (51). UToOw!
o0ecrieunTh MepeHoc TBepAbIX OTXoA0B (80) B CONsAHYIO KaBepHy, TBepable orxoxabl (80)
JOJKHBI UMETh OIpeeIeHHYI0 KOHCUCTeHIMIO. J{71s Toro uToOs! TBepable oTxobl (80) cranu
KUIKUMH, K oTxomaMm (80), momerneHHbIM B pe3epByap (60) koHuueckoit popmbl, 100aBISIFOT

cosienyto Boay (70) B mponopuuu ot 20% no 30% 1o Becy.

Ha srtame (iv) COrIacHO HACTOSINEMY H300PETEHHIO MPUMEHSIOT MPOLIECC CMELIMBAHUS K
COJICHOH BOJIE M K OTXO/aM, UMEIOIIUMCS B pesepByape (60) koHrmueckoi GpopMbl, B TeUEHUE

10 MeHbluei mepe 1 nHs.

ITocne mpumeHenus 3tana (V) COTJIACHO HAcTOsIeMy H300peTeHHro coisiHasi kasepHa (10)
CTAaHOBUTCSI TAKOM, Kak mokazaHo Ha ¢ur. 3. [Tocne stama (v) BMECTO COJIH, HAXOISIIEHCs B

BepxHer yacTH (12) consHON KaBepHBI, MOMEINAITCS TBepAble 0TX0bI (80).

B pesynbrare nmpu mpoM3BOACTBE KATBIIMHUPOBAHHON COABI mocpencrsoM merona Conbee B
kaBepHax (10), koropeie OyayT 0Opa30OBBIBATHCS B CIIydae, €CIIU COJIeHAsh BOAA NOOBIBAETCS
IOCPEACTBOM AOOBIMH PAaCTBOPEHHEM MOJ3EMHBIX CJIO€B KaMEHHOH COJM, HE CYIIECTBYET
HpO6J’IeM C TOYKHU 3pCHUA KOJIMYCCTBA U XUMHUYCCKOI'O 3arpsA3HCHUA TIPHU 3aXOpPOHCHUU

0TpabOTaHHOTO JUCTHUIIIEPHOTO PACTBOPA M 30J1 OT YTOJBHOTO KOTJIA 3aBOJIA.

bnaronapst HacTosimmeMy H300peTEHHIO B COJSIHBIX kaBepHax (10), mepuon sKkCrutyaTaunuu
KOTOPBIX 3aKOHYMJICS, AUCTUJIJIEPHBbIE OTXOJbl OT NMPOU3BOACTBA KAJBLUHUPOBAHHON COJBI,
oOpasyromuecs: mpu HCNoab30BaHUU MeTtona CoJibBe, M OTXOABbI YIUIS, KOTOPBIA SIBJISETCSI
CBIPbEM, 3aXOPOHSIOT B MyCTOM YacTH, 00BEM KOTOPOil paBeH 00beMy COJieHO# Boabl. Takum
obpazom, orxozsl (80), KOTOpEIE MOTYT HAHECTH yLIepO OKPYKAKOIIEH cpene yAasIFoTCs, U,
KpOMe TOTO, 3aTpaThl HA pPe3epByap UL OTXOJOB CBOASTCS K MHHHMYMY, U O0€CIIeUnBaAETCSI
pemeHue mpodyieMbl 3axopoHeHHsi oTxoaoB (80), koTopas mpencTtaBisier coOOH OHY U3

BaXXKHEMIINX 3aTpaT, CBsI3aHHBIX ¢ MeToioM CobBe.

OO0beMm 3aIuThl HACTOALIETO H300pETEHNS N3JIOKEH B MpHiaraeMoi Gpopmyiie n300peTeHus u
HE MOXET OBITH OrpaHHu4CH MNPUBEACHHBIMU BBIIIIE B HOI[pO6HOM OnucCaHuu
WIUIIOCTPATUBHBIMU  BapUAHTAMHU PACKPBITUA. DTO CBs3aHO C TEM, 4YTO CICHHUAINUCT B
COOTBETCTBYIOLIEH O0JIACTH TEXHUKH MOXKET, OYEBHAHO, CO3IaTh MONOOHBIE BapUAHTHI
OCYLIECTBJICHUA B CBCTC BBIMICU3JIOKCHHBIX BApPUAHTOB PACKPBITUA, HE OTCTylas OT

OCHOBHBIX IIPUHIUIIOB HACTOSALIECTO I/1306peTeHI/I$I.
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D®OPMYJIA H3OBPETEHUA

1. Crnoco0  3aXxOpOHEHHUsI OTXOJOB, KOTOpble OOpasyrTCsi TPU  IPOU3BOACTBE
KaJbLIMHUPOBAHHOM combl mocpenctBoM merona ConbBe, B cONsiHbIX KaBepHax (10), mepuon
SKCIUTyaTallUd KOTOPBIX 3aKOHYHJICS, OTJIHUYAIOLIMICS TeM, YTO MPUMEHSOTCS CIeIyIoIIue

3Tansl crnocoda:

i. HACBILICHHYIO COJIEHYIO BOIYy B COJIIHBbIX KaBepHax (10), mepuonm 3KCIutyaTaivu
KOTOPBIX 3aKOHYMWJICSA, CJIMBAIOT C IOMOINBIO HAacoca WM C TMPUMEHEHHEM BO3IYILIHOTO

KOMIIPECCOpPA U UCITOJIb3YIOT IOCJIC OTIIPABKU HaA 3aBOX,

il. cneuuanbHO paspaboTaHHble TpPyOBI, pa3merneHHble B kaBepHe (10), mepuon
SKCIUTyaTallMU KOTOPOW 3aKOHYMWIICS, HM3BJIEKAIOT, U YCThEBOE OOOPYIOBAHHE CKBAYKHHBI

YIAJSIIOT U3 coeanHeHus1 obcanHoi konoHHsI (11);

1il. orxonel (80), monmy4eHHbIE BO BpeMsl NPOHM3BOACTBA KAJIBLUHHUPOBAHHOW COJIBI
nocpeactsoM Merona ConbBe, W 30Jbl HCHOJBb30BAHHBIX YIVIEH MEPEBO3SIT MOCPEACTBOM
IPY30BBIX aBTOMOOMJIEH M3 0acCEeHHOB AJIs1 OTXOAOB B OOJACTb, A€ CYILIECTBYIOT COJISIHBIC

kaBepHslI (10), nepuos SKCITyaTaluy KOTOPBIX 3aKOHYHIICS, U COXPAHSIOT uX B OyHkepe (50);

1v. orxonel (80) B OyHkepe (50), KOTOpBIE IOCTUTaKOT OIpPEIENIEHHBIX OOBEMOB,
HanpaBJIAlOT B pe3epByapbl (60) KOHHMYECKOH (OPMBI CO CMECUTENIEM IOCPEACTBOM

norpy304Hoii JieHTsI (51), 1 mocne 3roro orxozsl (80) CMeMBaIOT;

V. OTXOIbl, KOTOpble OBbUTM TOABEPTHYTHl OXMKEHHID U TOMOTE€HU3HUPOBAHBI,
nepemMemalT 1o Tpybam B cossiHble KaBepHbl (10) TOCpPEOCTBOM  CHELMAIBHO

pazpaboranHoro Hacoca (61).

2. Criocob 3aXOpOHEeHHsT TUCTHIUIEPHBIX OTXOIOB M KAJBLUHUPOBAHHON COMBI, KOTOpBIE
0o0pa3yroTcst BO BpeMsl MPOU3BOJACTBA KAJBLUHUPOBAHHOW COXbI IOCPENCTBOM METOAA
ComnbBe, 1o 1. 1, oTnuyaroluiics TeM, 4TO yYKa3aHHbIE OTXOABI MpoLecca U YroJibHble 30JIbl

3aXOPOHSIFOT B COJISTHBIX KaBepHax (10), meproa SKCITyaTaui KOTOPbIX 3aKOHYUIICS.

3. Crniocob 3axOpoHEeHUsT TUCTUIUIEPHBIX OTXOMOB M KAJIBLIMHUPOBAHHOMN COMBI, KOTOPBIE
00pa3yroTCsi BO BpeMsl MPOHM3BOIACTBA KAJBIUHUPOBAHHOW COABI TMOCPEACTBOM METOA
ConbBe, 10 1. 1, OTIMYAOLIUICS T€M, YTO BEIIECTBA OTXOAOB MOXKHO 3aXOpPOHSITh B 00beMe

ot 800 000 M 0 1 400 000 M’



4. Crioco0 3aXOpOHEeHHsT IUCTHIUIEPHBIX OTXOAOB M KAJBLUHUPOBAHHON COMBI, KOTOpPbIE
o0pa3yroTcsi BO BpeMs MPOHM3BOACTBA KaJIbLIMHHUPOBAHHOI COABI TOCPENCTBOM METOA
ConbBe, mo mn. 1, oTaMuaroLUiicss TeM, YTO B KaBepHE, MEPHOA HKCIUIyaTallud KOTOPOH
3aKOHYMJICS, YAAJSIFOT HACOCHO-KOMIIPECCOPHBbIE TPYOBI, OMYCKAKOT CTYNEH4YaThli HAcoC U

CIIUBAIOT COJIEHYIO BOAY.



1/1 3AXOPOHEHME OTXO/I0OB, KOTOPBIE
OBPA3YIOTCS IPU NPOU3BO/ICTBE
KAJBIIMHUPOBAHHOI CO/BI
MOCPEJICTBOM METO/IA COJILBE, B
COJISTHBIX KABEPHAX
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OTYET O [IATEHTHOM ITOUCKE [ Hlovep espasiickoit saspici:
(crates 15(3) EAIIK n npasuno 42 TlateHTHO#H MHCTPYKUMH K

EATIK) 202090213

A. KTACCUO®HUKALMA TPEAMETA U30BPETEHHA:
B65G 5/00 (2006.01)
B0O9B 1/00 (2006.01)
E21F 15/00(2006.01)

CornacHo MexayxapoaHoii natentHoii knaccugukaunu (MITK)

b. OBJIACTD [NOUCKA:

[TpocMoTperHas qokymMeHTaums (cucrema kiaccudukarmn u naaexcel MITK)

B65G B09B E21F E2IC

DsiekTpoHHas 6a3a JaHHbIX, HCTIONb30BABLIASACS [PU MOHCKE (Ha3BaHKE 6asbl H, €C/IH, BO3MOXKHO, HCTIO/b3YEMbIE MOUCKOBBIC TEPMUHbI)
ESPACENET EAIIATUC PatentScope

B. JOKYMEHTbI, CHUTAKOHIHMECA PEJIEBAHTHBIMU

Karteropus* CChIJIKH Ha JOKYMEHTbI C YKa3aHHEM, TJIe 3TO BO3MOYKHO, PENEBAHTHBIX 4acTei OtHOCHTCS K MYHKTY Ne

Y US 4692061 A (WINTERSHALL AG) 1987-09-08, puc.1, kon.5, crpoka 15 — 55 1-4

Y US 4906135 A (BRASSOW CARL L et al) 1990-03-06, puc.1 -6, kon.3 -6 1-4

Y US 2005/105971 A1 (MADUELL ROGER J et al) 2005-05-19, puc.1 -2, 1-4
nap.[0013] - [0021]

Y US 4919822 A (GEOSTOCK, ESYS SA) 1990-04-24, puc.1, xon.l, crpoka 58 — 67, 1-4
kon.2, crpoka 1 — 15

A RU 2628559 C2 (00O "MTL "r'EOCAJIT") 2017-08-18, puc.1, Becb 10OKyMeHT 1-4

A US 4596490 A (TEXAS BRINE CORP) 1986-06-24, puc.1, Becb JOKyMeHT 1-4

A US 4886393 A (WINTERSHALL AG) 1989-12-12, Becb JOKYMEHT 1-4

D MOCACAYIOINE JOKYMEHTDI YKa3aHbl B MPOJOJIKECHHH

N «T» - Gonee No3nHMI AOKYMEHT, OMYGIHKOBAHHBIIH NMOC/E NaThl NPHOPHTETA U
OcoOnbie KaTErOPUH CCHUTOYHBIX JOKYMEHTOB:

«A» - IOKYMEHT, ONIPeENSIOWHii OBLLMi yPOBEHL TEXHUKHU MPUBE/ICHHbIH 171 IOHMMaHHS H300peTerus
«D» - I0KyMEHT, IPHBEEHHDIH B EBPA3HICKOH 3asBKe «X» - BOKYMEHT, WMetoLmii HanGosiee 6113K0e OTHOLIEHHE K PEAMETY NMOKCKa,
<E» - Gonge paHHMl IOKYMEHT, HO OMYG/IMKOBaHHbIH Ha 1aTy Noxaum NopoYaLiMi HOBU3HY UNH W300PETATENbCKUI YPOBEHD, B3ATHIH B OTACTLHO-
€BPA3HICKON 3a8BKH WM NIOCNE Hee e .
(O - OKYMEHT, OTHOCHLIMHCH K YCTHOMY PACKPSITHIO, SKCIOHHPO- «Y» - ZROKYMEHT, UMEIOUHH Hauﬁofee 6113K0€ OTHOLIEHHE K MPEAMETY MOKCKa,

BAHUIO M TL. nopouyaiinii H300peTaTeNbLCKHii YPOBEHb B COYCTAHUH C IPYTHMH JOKYMEH-
"P" - HOKYMEHT, ONyGIMKOBAHHbIN 1O JAaThl IOAAYH eBPA3UHCKOM TaMK TOH ke KaTeropmﬁ

3aABKH, HO T10CJIE JaThbl HCMIPALINBAEMOr0 NpHOpUTETa” (&L - 0KYMEHT, SBNIFIOUIMICS NaTEHTOM-aHalorom

«L» - BOKYMEHT, MPHBEACHHbBIH B IPYTUX LEJISX

Jara nposeaenus nareutHoro noucka: 05/06/2020 4

YnonHoMoueHHOe JIHLO:
3amectutens Havanbhuka OTaena MexaHHKH, GU3NKH U M.H.IOcynos
IMMEKTPOTEXHUKH
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