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MyTEeM pEreHepaluy OTXOAOB, OOpPa30BAaHHBIX MO 3aBEpIICHHH OCymIecTBIeHHA crocoba Conbae.
Takum 00pa3oM, MpU HAJMYMK TJIOCKOTO M MOAXOJSIIETO IOJSl WM COJICHOTO 03epa BOIU3HM 3aBOja
MO TIPOU3BOJICTBY KaJbIIMHUPOBAHHOM COJBI, TOCPEICTBOM IPOU3BOJICTBCHHBIX 0acCEWHOB, KOTOPHIC
HEoOXOIMMO cO3/1aTh B JAHHOM IOJIe MJIM o3epe (aHAIOTHYHO CrocoOy MOJMy4eHHs TBEpIOW COIH
3a CUET COJICHBIX 03ep), Ca0blii PacTBOP HCHAPSIETCS IO ONPEICICHHONW KOHIIEHTPAIUHU, CHavaja
kpucramusyercs NaCl, a 3atem CaCl,, B COOTBETCTBUY C Pa3IUUUEM B CTCIICHU PACTBOPUMOCTH, H ITOCIIC
atoro TBepasie CaCl, n NaCl, Haxonsmumecs B 6acceifHe, JOCTABIISIOT ¢ TIOMOIIBIO CKPeOKOBOM MaIInHBI
HAa y4YacTOK JJIsl XpaHEHHs MPOAYKTa, IPU ITOM pealiu3alusl MOJYUYEHHBIX MPOAYKTOB MOTPEOHUTEISIM
MpeAyCMaTpPUBACTCs B TEUCHHUE OIHOTO rofia. [locpencTBOM JaHHOTO CIoCco0a MPOAYKT MOITYYaoT pa3 B
TOJl, ¥ €r0 XpaHeHHe U MPoJjaXka MOTYT ObITh peaIn30BaHbl B TEUCHHE TO/A.
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HOJYYEHUE CACl; H NACL U3 OTXO/10B IEPEI'OHKHA ITOCJIE
HOJYYEHHUA KAPBOHATA U BUKAPBOHATA HATPUA TIOCPEACTBOM
CIIOCOBA COJIbBE

OBJIACTh TEXHUYECKOI'O ITPUMEHEHU A

Hacrosimmee u3obperenrie orHocutcs: k nojydeHuro CaCl, u NaCl u3 oTXOI0B MeperoHkw,
NOJIYYEeHHBIX TIOCHIE TMOJy4eHus kapOoHata u OmkapOOHaTa HATPHs MOCPEACTBOM CIOCcoOa

Coibse.
M3BECTHBIM YPOBEHL TEXHUKHU

OCHOBHBIMHU HUCXOJAHbIMU BEIIECTBAMU JIA cnoco6a ComnbBe SIBISIIOTCS COJIb, HU3BECTb H
aHTpanuT (KaMeHHbIH yrosb). Ui JaHHOrO crmocoba aMMHaK HCIONB3YETCs B Ka4deCTBE
katanuzatopa. Haubonee nmomxoasimum u3BecTHAKOM (96-97% CaCOs (kapOoHaTa KajmbIus))
SABJIAIOTCA BUABI H3BCCTHsAKA, KOTOPBIC ABJIAIOTCA TBEPABIMU U COACPIKAT He6OJ'IbHII/Ie
KOJIM4eCTBa JUOKCHA KPEMHUA U HpHMeCGfI, U IIpU 5TOM o6ecnqu/IBaeTc;{ ux HOI[XO):[S[H.IPII’I
pasmep uactuil U obpaborka. s momyuenuss CaO (OkcHI KanbLWsi) TyTeM CXKUTAHUS

HU3BCCTHsAKA U AOIMMOJIHUTCIBbHOTO obecrieueHust COZ UCIIOJIB3YECTCs aHTPALUT.

Cblpy}O COJIb BBOIAT B PEAKLHUU B BUAC HACBILICHHOI'O W OYHUIICHHOTO COJIEBOTO pacTBOpa

(paccogia) u ero, Kak MpaBUIIo, MOJYYAIOT U3 KAMEHHOW COJIH.

IIpu manHOM crniocobe mpu H0OaBJIEHUHM B HACBIEHHBIN pacTBOp chipoit conu (NH4)HCO3
(OukapOonata ammoHus1) 00Opa3oBaHHBIA XJjopun amMoHus pactBopsiercs W NaHCOs3
(OukapOonar HaTpusi) ocaxkmaercs B Buae TBepaoro BemiectBa;, ecau  NaHCOs;

OTGUIBTPOBATh, U OTAEIUTb, U MPOKAJIHTh, TO OH mpeBpamaercs B NaCOs (kapOoHar

HATPWSI):
NH4HCO3 + NaCl <« NaHCO; + NH4C1

2NaHCO;3 + nHarpeB — Na,COs3 + H,O + CO;



PereHepauI/m aMMHaKa MO3BOJIMJIaA CYHECTBCHHO YCOBCPIICHCTBOBATDH criocod Coane, u

Croco0 MOXKHO OCYIIECTBIIATH ¢ OoJiee MPUEeMIIEMBIMH 3aTPaTaMHU.

Cnoco6 ConbBe OCYIIECTBISIIOT OCPEICTBOM HUKEYKA3aHHBIX OCHOBHBIX PEAKLIV:
CaCO3 — Ca0O + CO»

C+0,—CO,

CaO + H,0 — Ca(OH),

NH; + H,O — NH,OH

2NH4OH + 2CO, — 2NH4HCO; + H,O

NH4HCO; + NaCl «» NH4Cl + NaHCO4

2NaHCO3 — Na,COs + H,0 + CO,

2NH4C1 + Ca(OH)2 — 2NH3 + CaClz + 2H20

PeaKHI/IH, MOJIY4YCHHasI IO 3aBEPIICHUN CHOCO6a, BBITJIAAUT CJICAYHOIIUM O6pa30MI
CaCO3 + 2NaCl — Na,CO;5 + CaCl,

Ha npaktuke, NH3 u CO; norjomaroTes B BUe ra3a B HacbileHHOM pactsope NaCl, u nmoce
STOrO AaHHBIA COJEBOW pacTBOp ¢ aMMuakoM HacbimarwT CO; U MO 3aBeplIEHUH peakLuil
kpuctauiel NaHCOs, obpasoBanHbie B popme cycneHsun B pacrsope NH4Cl, punbtpyroT, u
OTAEJSIFOT, W TPOMBIBAIOT M MNpoKajduBaroT naHHble Kpuctawisl NaHCOs;, u momyuaroT
npoaykT Na,COs. @unbrpar NH4Cl BBOAST B peakiHio ¢ H3BECTKOBBIM MOJIOKOM U BOASIHBIM
apoM B JUCTHIUIATOPE JJISl PEreHepaldyd aMMHaKa, a pereHepUpOBAHHBI aMMHAK CHOBA
TIOTJIOIIAETCS B CBEXKEM COJIEBOM PAacTBOpPE, KOTOPBIH HE3aJOJT0O A0 3TOro ObUT BBEIEH B

CUCTEMY.

Kax u3BeCTHO U3 ypOBHsI TeXHUKHU, mpHu crmocode CosibBe 00pa3yroTCss OTXONBI MEPErOHKH,
comepxkamme CaCl, m NaCl, pereHepauus KOTOPbIX HUMEET BaXKHOE 3HAYEHUE KakK IS
YJIyYIIEHUs SKOHOMHUYECKOH 3(pPEeKTUBHOCTH YKa3aHHOTO CIOCO0a, TaKk W JJIsl CHUKEHHS

yuepOa okpyskarome cpene. M3 nmureparypHbIX HCTOYHHUKOB U3BECTEH CIIOCOO pereHepanun



3THX OTXOOB, IMpPU KOTOPOM HX (UIBTPYIOT U TIOCJIE 3TOrO PAacTBOP BBINAPHBAT B
MHOTOCTYIIEHUYAThIX HUCHapuTensax (3-5 cTyneHel) M ero KOHLEHTpALMs YBEJIUYHBAETCS, U
cHayana ocaxxaaroT NaCl, a 3arem ocaxxnaror CaCl,, u LeHTPUPYTUPYIOT, U BBICYLINBAIOT, a
3aTeM IIOCTABIIIIOT HA PHIHOK. B cityuae aToro crocoba mpu MCHONB30BAaHUU CHELUATBHOTO
Marepuaja Ha OCHOBE JIETHPOBAHHOH HEpIKaBEIOLIeH CTalu WHBECTHULMOHHBIE PACXONbI U
SHEPronoTpedsieHne SIBJSIOTCS O4Y€Hb BBICOKUMH B CBS3U C HCIIAPEHUEM SKHUIKOCTH IPH

HU3KOH KOHULOCHTpPAaLUH. B cBsi3u ¢ 3TUM CTOMMOCTD MpoayKTa ABJIACTCA OUYC€HDb BBICOKOM.

BbutM TpeAnpUHSTHI MOMBITKY, HANPABJIEHHbIE HA CO3JaHHE CIOCOOOB pereHepanuy TaKHX
OTXOIIOB C mpuemieMbIMu 3arpatramu. B marentHoM nokymente CN105503570 packpbIT
cmocod moNyueHHWs ~ CTeapaTa KajbUMs C  HCIOJNb30BAHMEM  JKMIKUX  OTXOJOB,
NPEACTABJIIOIUX COOOH aMMHAaYHO-INEJIOYHOH pacTBOp, CONEpKAIIMK XJjopun Kaimbuus. B
3asBke Ha mateHT ABctpammu AU 2013234427 A1 packpbIT criocod perukInHra moOOYHBIX
NPOAYKTOB, OOPa3YIOLINXCS B XOJe OcyIlecTBIeHus crocoda Mepcbepra u ciocoba Conbse,
B MHTETPUPOBAHHOM IIPOLIECCE IMOJyUEHHs KaJbIIMHUPOBAHHON COABI U CyJbdaTa aMMOHUS

IIPU UCIIOJIb30BAHUU COJIEBOTO pacTBopa, aMMmuaka U COz B KauecTBE UCXOJIHbIX BELIECTB.

B nmarenraom nokymente CN104709933 onuceiBaercst criocod MONyYEHUs XJIOPHUAA KaJIbIIHsI
BBICOKOH YHCTOTBI C HCIIOJIb30BAHUEM JKUAKUX OTXONOB, MPENCTaBISIFOIINX COOOMU
aMMMAYHbII PacTBOP, COAEPKAIMMU XJIOPUA KajdbLMs M XJOPUA HATPHUsl, MNOCPEACTBOM
BBIMAPUBAHUS U KOHLEHTpupoBaHus. K HemoctaTkam 3TOro cmocoba cienyer OTHECTH

BBICOKHUE 3aTpaThl, TPYAOCMKOCTb U MATCPHUATIOEMKOCTD.

BcenencTeue 3T0Oro, B CBS3M CO BCEMH BBIIIEYKa3aHHBIMHU MpoOJieMaMu, CBsI3aHHasi 00JIacThb
TEXHUYECKOro MpUMEHEeHHs TpeOyeT YCOBEePIIEHCTBOBAHMS, U HI)KE TPUBOISTCS OAPOOHBIE
CBEIIEHUs O HACTOSIIEM M300PETeHNUH, KOTOPOE OTHOCUTCS K TOJYYEHHUIO XJIOPUIA KAJIbIIHS B
JKUIKON U TBepIOH (opMme, WK XJIOpUIa HATPUS, W/HIN CMEIIAHHBIX COJIEBBIX MPOAYKTOB
U3 OTXOAOB NEPEroHKH, 0Opa3yrIuXCcs MpH MOJyYeHUn kapOoHaTa HaTpusl B OmkapOOHaTa

HaTpust mocpencTsoM crocoba Conbae.
KPATKOE OITMCAHUWE N30BPETEHHA

Hacrosimee m3obperenne oraocutcs: k nojgydennto CaCly u NaCl u3 oTXOIOB MeperoHkw,
NOJIyYE€HHBIX TIOCNIE TMONy4deHHs kapOoHara u OmkapOOHaTa HATPHUsl MOCPEACTBOM CIOCO0a
ConbBe, misi oOecredeHUs] HOBBIX MPEUMYIUECTB B CBSI3aHHOH 00JACTH TEXHUYECKOTO

MPUMCHCHUS.



OcCHOBHO¥ 11IeNBI0 HACTOSIIIEro n300peTenns spisiercs nonayuyenne NaCl (xnopuaa HaTpusi) U3

OTXOAO0B NNEPETOHKU B COOTBETCTBUU CO criocobom CoJbBe.

OcHOBHOH LieNbI0 HacTosiIero n3obperenus sapnsercsa noiaydenue CaCl, (xnopuna kaiabuys)

N3 OTXOOOB NEPETOHKU B COOTBETCTBUU CO criocooom Conbae.

OCHOBHOW LIeNIbI0 HACTOSLIEr0 H300peTeHUs! SBJISETCS CHIDKeHHe yiuepOa OKpy»Karolien

cpene myTeM pereHepaii OTXOIOB MEPErOHKH B COOTBETCTBUH cO criocodom Cornbae.

JIpyrodi Lenbl0 HACTOSIIEr0 H300peTeHHs SIBJISETCS OOECNeYeHHe peajn3aluu CrocoOOoB

peresepanu OTX0A0B C IMPUEMIIEMBIMHU 3aTpaTaMU.

JIpyrodi LeNbl0 HACTOSIIEr0 H300pETeHHs SIBISETCS OOECleYeHHe peajn3aluyd CIocoOO0B

pereHepanuy OTXOAOB C 00Jiee BBHICOKUMH 3HAUEHUSIMH (P (PEKTHBHOCTH.

Hacrosimmee m3o0pereHne OTHOCHUTCS K crocoOy MONyYeHHs XJIOpUAA HATPHsl U XJIOpHIA
KaJIbLMsI MyTeM pereHepalid OTXOMAOB, OOpasyIOLIMXCsS TOCHE OCYLIECTBIEHHs Crocoda
Conbae. Takum 00pa3oMm, MpU HATUYUH TIOCKOTO U MOAXOISILEro MOJIsl WK COJICHOTO 03epa
BOMM3M  3aBoja MO  MPOM3BOACTBY  KaJbLMHHPOBAHHOH  COABI,  MOCPEACTBOM
NPOU3BOJICTBEHHBIX 0ACCEWHOB, KOTOpble HEOOXOAMMO CO34aTh B JAHHOM IOJIE WM O3epe
(aHanorn4yHo crocoOy MONy4YeHHsI TBEPAON COJM 32 CYET COJIEHBIX 03€p), Cadblii pacTBOp
UCrapsieTcsl 10 ONpEeAeNICeHHON KOHIeHTpalmu, U cHadana kpucramumsyercs NaCl, a 3atem
CaCl,, B COOTBETCTBUH C pa3jIMYMeM B CTENEHH PACTBOPUMOCTH, M IIOCJIE 3TOTO TBEPAbIC
CaCl, u NaCl, Haxonsmuecs: B 0acceline, JOCTABISIOT C MOMOLIBIO CKPeOKOBOM MaIIUHBI Ha

Y4aCTOK IJId XPaHCHU MPOAYKTaA.

B mpenmouTuTenbHOM BapHaHTE HACTOSIILEr0 M300peTeHHs Ul peaju3alud  crocoda

pereHepanyy yCTaHABIMBAIOT IO MEHBIIEH Mepe YeThIpe MPOU3BOJACTBEHHBIX OacceiHa.

B mpennoytuTenbHOM BapHAaHTE HACTOSIIETO M300pETEHMs YKa3aHHbIE MPOHM3BOICTBEHHBIC
OacceifHbl XxapakTepusyrorcs mupuHoi 8-10 merpoB u BbICOTOH 1-2 Merpa, W TPYHT
Pa3MeINaroT Ha OCHOBAHUH B KauecTBe Oapbepa. TakuMm o0pa3oM, MPOLECC €CTECTBEHHOTO

UCTIAPEHHUS OCYILIECTBISIETCS C BBICOKON 3()(PEKTHBHOCTHIO.
KPATKOE OITMCAHUE 'PA@UYECKHUX MATEPHAJIOB

@urypa 1 npencrasnser coOOH cxeMaTHUECKOe H300paskeHIe CIIOCOOOB.



CCBbIJIOYHBIE HOMEPA
1 YyacTok st XpaHeHusl TBEPAbIX OTXO0B
10 1-b1it OTCTONHUK
11 1-b1i1 Hacoc
12 1-p1#i punbTp
13 2-oi1 Hacoc
20 KononHa HeWTpanu3aluuu
21 3-uit Hacoc
30 2-oii OTCTOMHUK
31 4-p1ii HacoC
32 5-bIif Hacoc
33 2-oit punsTp
34 6-oi1 Hacoc
40 bacceitn Ne 1
41 7-oii Hacoc
42 8-oit Hacoc
43 9-p1i1 Hacoc
50 Bacceiin Ne 2
60 bacceiin Ne 3
61 10-b1it Hacoc

70 bacceiin Ne 4



80 YuacTok [uIsi XpaHEeHUsI KOHEYHOTO MPOAYKTa, peacTasisitoiero codoit NaCl
90 YyacTok st XpaHeHHsI KOHEYHOTO MPOAYKTa, mpencrasisitoiiero coboit CaCl,
IMOJAPOBHOE OITMCAHUE U30BPETEHMA

B nmanHOM monmpoOHOM omucaHMU OOBEKT OTHOCHTCS K IOJYYEHHUIO XJIOPUAA HATpUs |
XJIOpHIA KaJblUs IMyTeM pereHepaluy OTXOAOB MEPEroHKH I0CIe OCYLIECTBIEHUs Crocoda

Coibse.

Ha 3aBomax mo mpoOM3BOACTBY KAJIbLIMHUPOBAHHON COABI OOJNBIIEH YaCThIO TBEPIOTrO
BELIECTBA B OTXOAAX OT aMMMA4HOIO cemaparopa sBisercs xJopui. JlanHoe yciaoBue
NOATBEPXKAAET TOT (PaKT, UYTO XJIOPUA, KOTOPBIH HE UCIONb3YyeTCs B Tpouecce M|

IMPUCYTCTBYET B OTXOAAX, MOCTYNAET U3 NPUMEHSIEMON COJH.

XJIOpuz KanbLUs B PaCTBOPE NMEPEXOANUT B IPYHT U 3arps3HsIET UCTOYHUKU Boabl. CBOOOIHAS
W3BECTh M XJIOPHJ KaJbLHs, IEPEHOCUMBIE B JKUAKOCTH, yOUBatOT B peke pri0. [TonyueHue
razooOpassoro ClI wimm  XJIOpPUCTOBOAOPONHOW  KUCIOTHI W3  XJIOPUAA  KaJIbLHs,
INPUCYTCTBYIOLIEr0O B OTXOAAaX, HE CYUTAETCI MPUMEHHMBIM IIPU PACCMOTPEHUHU

CYyLIECTBYHOIIIUX S KOHOMUYECCKUX METOOOB.

ITpu mpumenennu criocoba CosbBe oOpasyeTcst OONbIIOH 00beM JKHUAKHX OTXOMOB, U MPHU
sToM naHHble otxozabl cozmepxkar CaCl,, NaCl u npyrue HepacTBOPHMBbIE U PAaCTBOPUMBIE
npumecu. [lo croxuBlueiics TpaguLMM, CTOYHAs BOAA OTBOJAUTCS B MECTHbIE LIIAMOBBIE
KaHaJIbI, MMOCJE Y€ro TBEPAbIC BCIICCTBA, NMPUCYTCTBYIOIMHUE B BUAC CYCIICH3UN, JOBOOATCSA B

HIMPOKHUX pe3epByapax.

B nmpouecce nony4yeHus: 0HOM TOHHBI KapOOHaTa HaTpusi oOpasyercs npumepHo 10 TOHH uia,
MPEICTABJISIFOINEro COOOM OTXOIbI MEPErOHKH. PacTBOp Wiia, COAEpsKAlINil HE3HAYUTEIbHOE
KOJINYECTBO aMMMAKa M M3BECTH, IMOCTYNAET U3 OCHOBAHUS AUCTHIULIIMOHHON KOJIOHHBL
PactBop mna conmepxutr npumepHo 10-12% CaCl,, 4-5% NaCl. Tak kak B pacTBope wmia
koHnenrpanust NaCl u CaCl, siBnsieTcst HU3KOH, mojy4eHrne HU3KOKOHIIeHTprupoBaHHbIX NaCl
u CaCl, cnocobom BeimapuBanus (TIpoIece Co3AaHus 0oJiee KOHIIEHTPUPOBAHHOTO PAaCcTBOPa
NyTeM yAaJeHUsI PaCTBOPUTENS), MPEACTABISIOIINM COOON KIIACCUYECKUH CIOCOO, SIBIISETCS
noporocrosimuM. BcenencTeue 3Toro, Onaromapss NPUMEHEHHIO CIocoba pereHeparvy,
nonyuenne NaCl u CaCl, u3 orxomoB Oynmer mnpencraBisiTb COOOH pelieHHe BaXKHOU

9KOJIOTUYECKOH MPOOIEMBI.



Hacrosimee mn3o0pereHne OTHOCHUTCS K CrocoOy IMOJyYeHHs XJIOPUAA HATPHsl U XJIOpHIA
KaJbLUsl IyTEM pEreHepaluu OTXOAOB, OOpa3OBaHHBIX IIOCHE OCYIIECTBJIEHHUsS Criocoda
Conbse. Takum 00pa3oM, MpH HATMYUH TUIOCKOTO U MOAXOMASALIETO IOJIs UM COJIEHOTO 03€pa
BOMM3M  3aBOJAa MO  MPOU3BOACTBY  KaJbLIMHHPOBAHHOM  COABI,  MOCPEACTBOM
IPOU3BOJICTBEHHBIX 0ACCEHHOB, KOTOpble HEOOXOANMO CO34aTh B AAHHOM IIOJIE WM O3€pe
(aHasOrn4HO crocoly MOJyYeHHUs] TBEPAOW COJNM 3a CYET COJIEHBIX O3€p), CIalblii pacTBOp
UCTapsieTCsl 10 OMPENETICeHHOW KOHLEHTpaluy, U cHadana kpuctammmmsyercss NaCl, a 3atem
CaCl,, B COOTBETCTBUU C Pa3IMYUEM B CTENEHH PACTBOPUMOCTH, U TOCJE STOTO TBEpPIbIE
CaCl, u NaCl, naxopsimuecs: B 6acceiiHe, TOCTABJISIOT ¢ MOMOIIBIO CKPeOKOBOH MaIlllUHBI HA
YYaCTOK JJISi XPAaHEHHUs MPOAYKTa, U TPU STOM peajHu3alus MOJYYSHHBIX NPOAYKTOB
noTpeOUTENsIM PeyCMaTPUBAETCS B T€UEHUE ONHOTro roja. IlocpencrsomM gaHHOTO criocoba
NPOAYKT TOJNYYAKOT pa3 B IO, U €ro XpaHEHHEe U MpPOojAaka MOTYT OBITh PEajH30BaHbI B

TCUCHHE ToJa.
Hacrosmee I/1306peTeHI/Ie BKJIFOYACT ABa 5Tara:

a) NOAroTOBKa OTXOOOB H YHCTOM BOIABI, IOJYYa€MbIX TIIOCJIE OCYLICCTBIICHUA

IPOLIECCOB,

b) nonyuenue Xxjopuaa KajbLUs U XJOpUAA HATpUs U3 UHUCTOM BOIABI B

IPOU3BOJICTBEHHBIX OacCelHax.

Ha stane a) pactop mna conepxxut npumepro 10-12% CaCl,, 4-5% NaCl u nmomumo 3Toro
paziuunbie npumecu. st monyuenust umctoit Bombl, comepxkameir NaCl u CaCly, w3

pacTBOpa Wiia MpeayCMaTPUBAKOTCS CIASTYIOLIUE STAIIbI:
i. pa3melneHue pactopa wia B 1-om orcroiiauke (10),

il. mepeMelIeHne YHUCTOW BOXBI, pasnesneHHoW Ha (asel, U3 1-ro OTCTOWHMKA B

KOJIOHHY (20) HeliTpanu3anuu ¢ momombko 1-ro Hacoca (11),

iii. epeHOC WA, MPEACTABISIIOIEero cobol Apyryr ¢asy, HaxXOASIIyrcs B 1-oMm
orcroiiHuke, Ha 1-b1ii ¢puibTp (12) ¢ momompio 2-ro Hacoca (13) u mepemerneHue
YHCTOH BOJbI, KOTOpasi o0pa3yercss B pe3ysbTare OT(QUIBTPOBBIBAHUS MJIa HA OCHOBE

TBEPJIbIX OTXONOB, B KOJIOHHY (20) HelTpanu3auuy,



iv. TozaBepraHue YUCTOH BOJbI, NEPEMEINeHHONW B KOJOHHY (20) HeWTpaiu3aiuy,

00paboTKe C MOMOIIBIO ra3000pa3HOrO AMOKCHUIA YIJIEPOAa,

V. noaadya 4ucToM BOABI C pH, CHUXXCHHBIM 10 HOPM, COOTBECTCTBYHOIIUNX YCJIOBUAM

OKpY>KaroIel cpenbl, BO 2-oi oTcToiHuK (30) ¢ momoinsio 3-ro Hacoca (21),

Vi. epeMeleHre nia Ha OCHOBE TBEPABIX OTXONOB, KOTOPBIH YK€ NMPHUCYTCTBYET B
pe3epByape ¢ 4UCTOI BOAOH, Ha 2-0if ¢puibTp (33) ¢ momomeio 5-ro Hacoca (32) anst
OT(GUIBTPOBBIBAHUSI MJAa IIOCJE OCYLIECTBIEHUS IIpolecca C IOMOIIBID 2-0ro

orcroiiHuka (30),

vii. TepeHOC BepXHeW YacTh YHCTOH BOXbI, pa3leleHHON Ha Qas3pl BO 2-OoM

oTcToliHuKe, B OacceitH Ne 1 (40) ¢ momombio 4-ro Hacoca (31),

Viii. mepeHoC YMCTON BOIBI U3 MJjIa Ha OCHOBE TBEPABIX OTXOAOB, OT(HIBTPOBAHHOTO

yepes 2-oii pubTp (33), B Oacceiin Ne 1 (40) ¢ momombio 6-ro Hacoca (34),

iX. TIepeMelIeHre 1ia Ha OCHOBE TBEPIBIX OTXOAOB, OT(UIBTPOBAHHOTO Hepe3 2-Oi

¢unbTp (33), Ha yuactok (1) Ay XpaHeHUs] TBEPABIX OTXOOB.

Ha srtame (i) pactBop myia mpexncraBisieT coOoil cMmech, comepxamyio npumepHo 10-12%
CaCl, 4-5% NaCl u noMuMO 3TOro pasjuuHble IpuUMecH. PacTBOp uiia, MOJNy4YEHHBIH IO
3aBepLICHNH OcyLiecTBiIeHus criocoba ConbBe, NOCTABISIIOT HAa TPY30BbIX aBTOMOOMIISIX WIIH
WHBbIX TPAHCIOPTHBIX CPEACTBAX HAa YYacTOK, Ha KOTOPOM OCYIIECTBISIFOT —CIIOCOO

pereHeparyu.

Ha srtame (i) mis pa3geneHusi pacTBopa wiia Ha (pasbl pacTBOP WJia OTCTAMBAOT B 1-OoM
orctoiinuke (10) B TeueHue 6-8 yacoB. B BepxHel yacTH pacTBOpa Wi, Pa3leJICHHOTO Ha
(ba3bl, HAXOAUTCS YHCTAsl BOZA, KOTOPAsl HCIIOJIB3YETCS B MPOLIECCE HA CIEAYIOMINX dTarax, a
B €r0 HIKHEH dYacTu HaxXoauTCd HJI Ha OCHOBE TBEPABIX OTXOHOB, KOTOprﬁ HEJIb34

UCTIOJIb30BaTh MPH NepepadoTKe TBEPIABIX BELIECTB.

Ha stane (iii) u (v) 3Hauenus: pH umcroii Boabl B Hadane cocrapisier npumepHo 11-12 mo
NOCTyIJIeHUs] B KOJIOHHY (20) wHelirpanmmsanuu. B crnepyromux mporeccax 3HadeHus: pH
TOJDKHBI COCTABJISITh 0-7, 4TOOBI YHCTYIO BOAY MOXHO OBLIO MCnojib3oBaTh. Ha stame (iv),

9TOOBl CHU3WTH 3HaueHuss pH YHCTOH BOABI, YHCTYIO BOAY IMOIBEPraroT oOpadoTke B



HaJuIe)KamuM 00pa3oM OOOpPYAOBAaHHOH KOJIOHHE B TedeHHe 15-20 MHHYT € IOMOILIBIO

razoobpazuoro CO,.

Ha sramne (ii1), B Hadaje, Wil Ha OCHOBE TBEPABIX OTXOAOB, KOTOPBIH HENb3s UCIIOJIb30BATh U
KOTOpBIH monydeH u3 l-oro orcroiinmka (10), mpomyckatror uepe3 1-biii ¢umbtp (12).
Bcrnencreue sToro obecnednBaeTcsl MOIVIOMIEHHE YHUCTON BOABI, KOTOpas HAXOOUTCS B €ro
pesepByape. IIOTNOMIEHHBI M1 HAa OCHOBE TBEPABIX OTXOJOB JOCTABISIOT C TOMOLIBEO

IPY30BBIX aBTOMOOMIIEH Ha y4acToK (1) st XpaHEeHUs! TBEPABIX OTXOOB.

Ha stane (vi) npoaoKUTENbHOCTD pasaesieHust Ha ¢a3bl BO 2-oM oTcroiiHuke (30), 4ToObI
CBECTH K MUHUMYMY COJep>KaHue MpHUMeceil, MPUCYTCTBYIOIIMX B YUCTOH BoJe, 3HaueHust pH
KOTOPOH CHIKAIOT 1O HEOOXOAMMBIX YPOBHEH, NOJKHA COCTaBIATh 6-8 uacoB. M Ha ocHOBe
TBEPIBIX OTXONOB M3 MOJYYEHHOH YUCTOH BOABI MOBTOPHO HAMPABISIOT HA ydacTok (1) mms

XPaHEHUs! TBEPABIX OTXOOB.

Ha stame (vil) 4yucTyro BOAy, KOTOpas XapakTepH3YyeTCsl NMOJY4YEeHHbIM 3HaueHueM pH Ha
HEOOXOIMMOM YPOBHE, M KOTOpPasi HE CONEPIKUT WJla HA OCHOBE TBEPJBIX OTXOJOB, IMOJAKOT B

bacceiin Ne 1 (40) nnist 2-oit yacTu mporecca.

2-ast 4aCTh HACTOSIIEro M300PETEHHs BKJIIOYAET MPOLIECChl Pa3AeIbHOIO MONYyUEHHs] YUCTOM
BOJIbI C MCIOJb30BAHUEM PA3JIN4Ms B CTENEHU PACTBOPMMOCTH XJIOpUAA HATPUS U XJIOPUIA
KaJIBLSI TIyT€M MPUMEHEHUsI TIPOoLiecca eCTeCTBEHHOro ucnapenus. Takum oOpa3om, YUCThIH
pacTBop, B3ATHIA u3 1-ro orcroiiHuka (10) u pH KOTOPOro CHIXKEH 0 HKOJOTMYECKUX HOPM,

nepemMemaroT B Oacceiitn Ne 1 (40).

B uesnom HaxoguTcst 4 MpOM3BOACTBEHHBIX OacceitHa. Pazmepbl OacceliHa MOXKHO ONPENeuThb
B 3aBHCHMOCTH OT KOJMYECTBA OTXONOB M OOBeMa NpPOMU3BOACTBA. bapbepbl Oacceiina
NPEACTaBISIIOT OO0l Oappepbl M3 TNIMHUCTOTO TPYHTA, KOTOPBIE MOTYT ObITh M3TOTOBJICHBI
mupuHoi 8-10 metrpoB u BeicoTOl 1-2 merpa. M3 OGappepoB (OPMHPYIOT IOKATHIH
NOABE3NHONW MyTh B OACCEHHBI, M MO 3THUM MYTSIM NPONYKT AOCTABISIOT HA YYacTOK JUIS
XpaHeHHss KOHEYHOrO MPOIYKTa C IOMOIIBIO TIPy30BbIX aBTOoMoOmield. B 4 Oacceiinax,
PACIIONIOKEHHBIX JIPYT 32 APYTOM, JKHJIKHE OTXOIbl CHauala TMOAAI0T B MEPBBIA OacceiH H
OCYIIECTBJISIIOT €CTECTBEHHOE HcrapeHne. Takum o0pa3oM, 2-ast 4aCTh BKIFOUAET CIEAYIOLIHe

OTallbl:

X. OTBEICHHE YHCTOM BOJIBI, OCTYyMaroIen u3 yactu 1, B Oacceita Ne 1 (40),
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Xl. OCakIeHHWE BCEX XJIOPUJIOB HATpHUs, NPUCYTCTBYIOLIMX B JKUAKOCTH, B BHUJE
KPUCTAJUIOB Ha OCHOBaHWHU OacceitHa n0 Tex mop, moka koHnentpamus CaCl, B
JKUJIKOCTH HE JOCTUTHET NMpUMepHO 45% 3a cueT mporecca eCTeCTBEHHOrO UCIapeHust

B Dacceline Ne 1,

Xil. IpOBEpKa OCAXKIEHUs BCEX XJIOPUAOB HATPUsA, & TAKXKE HAIPABICHHUE SKUIKUX

otxoz0B B Oacceitn Ne 4 (70) ¢ momorsio 8-ro Hacoca (42) u 9-ro Hacoca (43),

Xill. TPOMOJUKEHHE UCTAPEHUs] TOCEe TepeMelleHns] BEepXHEH KHUIKOCTH (pacTBOp
CaCl,) u3 Oacceitra Ne 1 (40) B Oacceitn Ne 2 (50) ¢ moMoOIIBIO YPOBHS U 7-T0O Hacoca

(4D),

xiv. mocraBka kpuctauioB NaCl, koropeie ocramice B Oaccetine Ne 1 (40), ¢
MIOMOIIBIO CKPEOKOBBIX YCTPOMCTB, U 3a00PHBIX MAIIWH, U IPY30BbIX aBTOMOOWIIEH Ha

yudacTok (80) mis XpaHeHUsI KOHEYHOTO IPOAYKTa, mpeAcTasisitoimero codoit NaCl,

xv. nocne monydenus kpucramwioB CaCl, 3a cuer mpouecca HCmapeHus pacTBopa,
comepkamero CaCl,, nmocraBieHHoro B OacceitH Ne2 (50), mocraBka CaCl, ¢
MOMOIIBIO CKPEOKOBBIX YCTPOMCTB, U 3a00PHBIX MAIWH, U IPY30BbIX aBTOMOOUIIEH Ha

yaacTok (90) mist XpaHeH!s KOHEYHOTO IIPOAYKTa,

XVi. TIpoBepka KOHLEHTpauuu pactBopa B Oacceiine Ne 4 (70) m HampaBieHHe
pPacTBOPOB OTXOAOB B OMOPOXKHEHHbINH OaccediH Ne 1 (40) mocie ocakaeHHsi BCEro

KOJIMYECTBA COM U AocTxkenust npumepHo 45% CaCl, (kak B Havane B OacceiliHe

Ne 1),

xvii. nocraBka pactBopa CaCl,, Haxonsimerocs: B 6acceiine 4 (70), B accerin Ne 3 (60)
¢ momotnbeio ypoBHs (61) m 10-ro Hacoca, a Takxke ucnapenue pactBopa CaCl, B

baccetine Ne 3 (60) o ocaxxnenus: kpuctamios CaCly,

xviii. gocraBka kpuctamioB CaCl, u NaCl, BeicymeHHbIx B 6accetinax Ne 3 (60) u Ne 4
(70), Ha yuactok (80) s XpaHeHHSI KOHEYHOTO MPOAYKTA, MPEIACTABISIFOIIEro co0oit
NaCl, u Ha yuactok (90) ans XpaHeHHs KOHEYHOTrO IMPOAYKTA, MPEIACTABISFOINErO

coboit CaCl,, u mpooKeHHe HEMPEPHIBHOTO OCYIIECTBICHHS TAHHOTO LIUKJIA.

Ha sramne (x1) nporecc ucnapeHus: 4yucToi Boasl B Oacceitne Ne 1 (40) nmpomoikaercst 10 TexX

nop, noka koHnenTpauus CaCl, B BepxHeii uactu He OyzaeTr cocTaBiATh 45%.
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Ha »Tane (xi) mocie ucnapeHust pacTBopa, Haxonsmerocs: B bacceitne Ne 1 (40), B BepxHel
gactu Haxoxautcs xunkuil CaCl, ¢ konuenrtpauumeii 45%, a B HIDKHEH YacTH HAXOIUTCS

KpHcTan3oBaHHbii TBepabIit NaCl.

Ha sTamne (xii) mocne ocyIecTBIeHuUs MpoLecca NCIapeHust 00pa3oBaHHAS BEPXHsISI JKHIKOCTb
ocraercsi B Oacceitne Ne 2 (50), skuakue oTxozbl octaroTesi B Oacceiine Ne 4 (70), kpucTaibl

tBepaoro NaCl ocratorcs B Oacceitre Ne 1 (40).

Ha sTanme (xvi) yka3aHHbIE JKUAKHE OTXOIbI COIAEPKAT XJOPHI HATPUS U XJOPHI KaJIbLIHS,
B3ATbIE M3 OacceriHa Ne 1 (40). Jlng KpuUCTAJUIM3aLMU XJIOPUIAOB HATPHUS U KaJIbLIUS,
NPUCYTCTBYIOIIMX B JKUAKHX OTXOJaX, HMX mepeMemaroT B OacceiHn Ne4 (70) nmns

OCYILIECTBJICHUSA TEX KE€ CaMbIX IMPOLIECCOB.

B cnydae HeoOxomumocTn mojydenusi skunakoi cmemanHoit comu (CaCly + NaCl)
KOHTPOJIMPYIOT KOHLEHTPALUIO pacTBopa B Oaccerine Ne 1 mim Ne 4, roe HaxoquTCst pacTBOP
OTXOJIOB, U PacTBOp MOAAIOT B pe3epByap € MOMOIIBI0 HACOCA U IMOCTABISAIOT HA MPOAAXKY
1OCJI€ JOCTIDKEHHsI PacTBOPOM HEOOXOMUMOH KOHLIEHTpaluu. B ciydae HeoOXOomuMocTH
nony4deHus: Teproit cmermanHon coiu (CaCl, + NaCl) pacTBop MONHOCTBIO BBICYIINBAIOT B
Oacceitnax Ne 1 u Ne 4. 3nauenust mpouentHoro conepskanust CaCl, u NaCl B TBepmom

HPOAYKTE MOXHO PEryJHpPOBaTh 10 HEOOXOANMOIO YPOBHS IIOCPEACTBOM peskuMa OacceliHa.



dopmyJia u3odpeTeHust

1. Cnocob perenepanuy, 0OecreunBarOIINN MMONyUeHHE XJIOPUAa KaJIbLUs U XJIOpHUIA HATPHS
U3 OTXOJOB NEPEroHKHU IOCje MOoJydeHus kapOoHarta u OukapOOHAaTa HaTpUs MOCPEACTBOM
cioco6a ConbBe, MpH KOTOPOM NPENyCMOTPEHBI CIIEAYIOLINE 3Tambl, 00EeCHEeYHBAOLINE
€CTECTBEHHOE HCIAPEHUE OTXOAOB MEPErOHKH € MOMOIIBIO 10 MeHblIeld Mepe 4 0acceiHoB,

PaCIoONIOKEHHBIX APYT 32 IPYTOM:

a) TMOArOTOBKA OTXOAOB M YHUCTOW BOABI, NOJYYAEMbIX IOCJE OCYLIECTBICHUS

IPOLIECCOB,
i. pa3MereHue pacteopa mwia B 1-om orcroiinuke (10),

il. TepemMelIeHne YHUCTOW BOXBI, paslesneHHOW Ha (as3el, U3 1-ro OTCTOWHMKA B

KOJIOHHY (20) Helirpanu3anuu ¢ noMoIsko 1-ro Hacoca (11),

iii. TepeHOoC WA, MPEACTABISIIOIEero cobol Apyryr ¢asy, HaxXOASIIyrcs B 1-oM
orcToiiHuke, Ha 1-b1ii ¢unbTp (12) ¢ momompio 2-ro Hacoca (13) u mepemerneHue
YHCTOM BOJIBI, KOTOpasi o0pa3yercs B pe3ysbTare OT(QUIBTPOBBIBAHUS MJIa HA OCHOBE

TBEPABIX OTXOAOB, B KOJOHHY (20) HeHTpanu3auuy,

1v. MOJABEpPraHue YUCTONH BOABI, MEPEMELIEHHON B KOJOHHY (20) HeWTpanuszauuy,

00paboTKe C MOMOIIBI0 ra3000pa3HOrO AUOKCHIA YIIIEpO/a,

V. mojaya 4ucToil Boabl ¢ pH, CHM)KEHHBIM 10 HOPM, COOTBETCTBYIOLIMX YCJIOBUSM

OKpY’KaroIel cpenbl, BO 2-oi oTcToiHuK (30) ¢ momomnsio 3-ro Hacoca (21),

Vi. IepeMelleHle Ujla Ha OCHOBE TBEPHABIX OTXONIOB, KOTOPBIN y)ke€ NMPUCYTCTBYET B
pe3epByape ¢ 4uCTOM BOAOH, Ha 2-0if punbTp (33) ¢ momouneio 5-ro Hacoca (32) mst
OTQUIBTPOBBIBAHUSL WJIa TOCTE OCYIIECTBJIEHUS IIpolecca C MOMOINBI 2-0ro

orcroiiHuka (30),

vii. TepeHOC BepXHEeW YacTH 4YHCTOH BOXBI, pa3leleHHON Ha Qas3pl BO 2-OM

oTcToliHuKe, B OacceitH Ne 1 (40) ¢ momombio 4-ro Hacoca (31),

Viii. mepeHoC YHCTON BOABI U3 MJjIa HA OCHOBE TBEPABIX OTXOAOB, OT(HHIBTPOBAHHOTO

yepes 2-oii puibTp (33), B Oacceiin Ne 1 (40) ¢ momombio 6-ro Hacoca (34),



iX. TepeMelIeHre Mia Ha OCHOBE TBEPIBIX OTXOAOB, OT(UIBTPOBAHHOTO Yepe3 2-Oi

¢unbTp (33), Ha yuactok (1) Ay XpaHeHUsI TBEPABIX OTXOOB,
b) nonyuyeHue xopuaa Kajablus U XJIOPHIA HATPHS U3 YUCTOH BOJBI,
X. OTBEJEHHEe YHCTON BOJBI, MOCTynaromei u3 yactu 1, B 6acceitn Ne 1 (40),

X1. OCAXKACHUE BCEX XJIOPUAOB HATpUA, NPUCYTCTBYHOIIUX B JXKUAKOCTH, B BUIAC
KPUCTAJIJIOB Ha OCHOBaHMHU OacceitHa n0 Tex mop, moka koHueHrpamus CaCl, B
JKUIKOCTH HE JOCTUTHET NMpuMepHO 45% 3a cueT mporecca eCTeCTBEHHOrO UCTIapeHHs

B Oacceline Ne 1,

Xil. MpOBepKa OCAXAEHUs BCEX XJIOPUIOB HATPUs, a TAKKE HAMpaBICHHE KUIKHX

otxozoB B bacceitn Ne 4 (70) ¢ momorreio 8-ro Hacoca (42) u 9-ro Hacoca (43),

xill. TIPOAOJIKEHNE UCTAPEHUsl TMOCNe TMEepeMelIeHUs] BEepXHEeH KHUIKOCTH (pacTBOp
CaCl,) u3 Oacceitra Ne 1 (40) B Oacceitn Ne 2 (50) ¢ momoIIp0 YpOBHS U 7-T0 Hacoca

(41),

xiv. mocraBka kpuctauioB NaCl, koropeie ocramuce B Oaccefine Ne 1 (40), ¢
MIOMOIIBIO CKPEOKOBBIX YCTPOMCTB, U 3a00PHBIX MAIWH, U IPY30BbIX aBTOMOOUJIEH Ha

yuacTok (80) anst XpaHeHUs1 KOHEYHOTO NMPOAYKTA, npeacrassomero codoit NaCl,

xv. nocne nonydenus kpuctamwioB CaCl, 3a cuer mporecca HcIapeHHus pacTBOpa,
conepskamero CaCl,, mocraBnenHoro B Oacceiin Ne2 (50), mocraBka CaCl, ¢
MIOMOIIBIO CKPEOKOBBIX YCTPOMCTB, U 3a00PHBIX MAIWH, M FPY30BbIX aBTOMOOWJIEH Ha

y4dacTok (90) auist XpaHeHUs] KOHEYHOTO MPOAYKTA,

XVi. MpOBepKa KOHLEHTpauuu pactBopa B Oacceitne Ne 4 (70) u HampaBieHue
pPacTBOPOB OTXOIOB B OMOpPOkHEHHBI OacceiiH Ne 1 (40) mocne ocaskaeHHs] BCEro

KOJIM4YecTBa conu u aoctuxkenust npumepHo 45% CaCl, (kak B Havanme B OacceliHe

Ne 1),

xvii. nocraBka pactBopa CaCl,, Haxomsimerocst B 6acceiine 4 (70), B Oacceiin Ne 3 (60)
¢ momomneio ypoBHs (61) m 10-ro Hacoca, a Takxke ucnapenue pactsopa CaCly B

baccetine Ne 3 (60) no ocaxnenus kpuctamios CaCly,



xviii. mocraBka kpucramioB CaCl, u NaCl, Beicymennbix B Oaccetinax Ne 3 (60) u
Ne 4 (70), Ha yuactok (80) myist XpaHEHHUs] KOHEYHOTO MPOAYKTA, MPEACTABIISIONIETO
cobori NaCl, m Ha vyuactok (90) nus1 XpaHeHMs KOHEYHOIO IIPOAYKTa,
npenctasisomero coborr CaCl,, U nmponoDKeHHe HENpepbIBHOIO OCYINECTBICHUS

JAHHOI'O LIHUKJIA.

2. Cnocob pereHepauuu mo 1. 1, mpu KOTOPOM YyKa3aHHbIE MPOM3BOJCTBEHHbIE OacCeHHBI
UMEIOT lUpuHYy 8-10 METpOB U BBICOTY 1-2 MeTpa, U IMPU 5TOM INIMHUCTBIN IPYHT Pa3MELIA0T

Ha OCHOBAHHH B KauecTBe Oapbepa.

3. Crocob pereneparnuu 1o 1. 1, mpu KOTOPOM Ha dTarne (1) U Ha OCHOBE TBEPABIX OTXO/IOB

pazzmemnsiroT Ha (pas3el B TeueHue 6-8 yacos B 1-om orctoiinuke (10).

4. Crioco0 pereHepaiuu 1o 1. 1, mpu KOTOpoM Ha 3tare (iv) YUCTYI0 BOAY 0OpadaThIBarOT C

nomortubo 40-45% COa.

5. Cnocob pereHepanyu 1o 1. 1, mpu KOTOpoM Ha 3tare (1iv) YUCTYI0 BOoAy oOpabaThIBarOT C

nomotsio CO; B Teuerue 15-20 MuHyT.

6. Crioco® perenepaumu 1o 1. 1, mpu KOTopoM Ha 3Tane (v) BenuunHa pH ducTol BOIBI

nocye o0paboTku B KojoHHE (20) HeHTpanu3auuu cocTasisier 4-7.

7. Cnocob pereHepanuu 1o m. 1, mpu KOTOPOM Ha dTane (Vi) OTXOAbI, MPUCYTCTBYIOIIKE B

YHUCTOH BOZE, Pa3lesstoT Ha (a3l B TeueHue 6-8 yacoB BO 2-oM orcToiiHuke (10).

8. Cnoco® pereHepaumu 1O 1. I, MPU KOTOPOM XUMHUYECKHI COCTAB YHUCTOW BOJBI,

nepemenieHHoi B 6acceiin Ne 1 (40), npenycmatpuBaer 4-5% NaCl, 10-12% CaCl,.

9. Cniocob pereneparuu 1o 1. 1, mpu KOTOpoM Ha 3Tare (viii) Bo Bpems ocaxxnenust NaCl Ha
ocHoBaHuu OacceitHa koHnentpanust CaCl, B 4ducToil BOme B BepxHeW 4acTH OacceiiHa

cocrasysieT 42% - 50%.
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