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(57) Crnocob u cuctema [isl SKCILTyaTallui KOMIIPECCOPA YIIOTHUTENBLHOTO ra3a, HCTOJb3yeMOoro B poliecce

IIPSIMOTO BOCCTAHOBJICHUS, BKIIIOYAIOIIME OCYILECTBICHHME MOHUTOpPUHIa ypoBHA pH moroka Bonbl,
HCIIONIb3YEMOT0 B KOMIIPECCOPE YILIOTHUTEIBHOTO Ta3a, Tie Ha ypoBeHb pH MoToka BOAbI BAUSET IIOTOK
JBIMOBOTO Ta3a YCTaHOBKH pU(OPMHHTA, KOTOPBIH BCTYMACeT B KOHTAKT C MMOTOKOM BOIBI, TAC CTaIHIO
MOHHUTOPHHIA OCYIIECTBIISIOT B OJTHOM WJIK 00Jiee MECTaX BBIIIC MO MOTOKY OTHOCUTEIBHO KOMIIPECCcopa
YIUIOTHUTEIBHOTO ra3a W HWKE 1O MOTOKY OTHOCHTEILHO KOMIIPECCOpa; U peryjaupoBanue ypoBHs pH
IMOTOKA BOJBI JJIS TOAACpXKaHWsA ypoBHS pH moTOKa BOIBI B 3apaHee OMPEACICHHOM IUAla30HE Ha
OCHOBAHHNU HOJ'Iy‘laeMI:-IX JAaHHBIX CO CTaauunu MOHPITOpl/IHFa. CHOCO6 BKJIFOUACT HO[l[lep)KaHI/Ie ypOBH}I
pH motoka BoApl BhIIIE MO MOTOKY OTHOCHTEIBHO KOMIIPECCOpa YIUIOTHUTENBHOTO Ta3a B IUara3oHe
ot 7,5 mo 10 u mognepkanue ypoBHs pH mOTOKa BOABI HIKE IO TOTOKY OTHOCHTEIBHO KOMIIPECCOpa
YIUIOTHUTENIHHOTO Ta3a B AuanazoHe ot 7,8 10 9,5.
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CUCTEMBI 1 CITIOCOBLI OITUMM3ALIIUHA YIVIOTHUTEJBHOI'O I'A3A IJIA
IMPOLECCA IIPAMOI'O BOCCTAHOBJIEHUA

OBJIACTb TEXHUKU

[0001] Hacrosiinee n3o0peTeHre B LIEJIOM OTHOCUTCSI K CUCTEMAM U CIoco0am MPOU3BOACTBA
xenesa npsimoro BoccraHoBieHus: (DRI) wim T. m. B wactHOCTH, HacTosiee n3oOpeTeHne
OTHOCHUTCSI K CHCTEMaM U CrnocodaM ONTHMM3ALWHU YIUIOTHUTEIBHOTrO rasa Ui Iporecca

npsiMoro BoccranoBiienus (DR).
IMPEMAITOCBHIJIKY M30BPETEHUA

[0002] Baxxubim koMrnioHeHTOM Miporiecca DR, Takoro kak nmpouecc MIDREX DRI, sBnsiercs
CHCTEMa YIUIOTHUTEJIBHOTO Ta3a M KOMIIPECCOP YIUIOTHUTENBHOIO ra3a B KadeCTBE YaCTH
CHCTEMBI YIUIOTHUTEIBHOTO ra3a. YIUIOTHUTENbHBIA ra3, MOJYyYeHHBIH M3 OTpabOTaHHOTO
IBIMOBOTO Tra3a YCTaHOBKU pUGOPMHUHIA, HCIONB3YETCS ISl 3aIUThl YCTAHOBKU OT
B3PBIBOOMIACHBIX Tra30B U Mo3BojsieT mpoueccy DR paborare 3¢QexTHBHO, MOCKONBKY
aTMoc(epHBIii BO3AyX HCKJIIOUEH M3 Ipolecca BoccTaHOBiIeHUsA. Onrumuszanust padoTsl
KOMITIpECCOpa YIUIOTHUTEIBHOTO Tra3a M MHHUMH3ALMS CBS3aHHBIX C 3TUM MpodieM

MO3BOJISIET JOCTUYb ONTUMAJIbHOMN MPOU3BOAUTCIIBHOCTU U KaUeCTBa NMPOAY KITUU.

[0003] O6mast mpobiema yrpaBieHHs] KOMIPECCOPOM YIUIOTHUTEIBHOTO ra3a 3aKIFYaeTcs B
TOM, 4YTO Ha BXO,I[?IH.II/Iﬁ IOTOK ITUTATEJIBLHON BOIBI BJIMACT COCTaB ABIMOBOI'O ra3da yCTaHOBKHU
pudpopmunra. Kak mnpaBuno, nobaBo4yHas BOHIA, HCIOJNB3yeMas B  KOMIIPECCOpe
YIUIOTHUTEJIBHOTO Tra3a, MPeACTaBIsieT COOON yMSTUEHHYI0, YHCTYIO MPOMBILIUIEHHYI BOAY
win Boay obOpatHoro ocmoca (RO). CokpalneHHbIH aHaW3 MOAMUTKU JJIT TaKOW BOMBI

npuBeaeH B Tabnuue 1 Hivke.

ITapametp Enunanna CBL;I;T Msrkas Boaa Bonma RO
pH - 7,0-9,0 8,0-9,0 5,0-7,0
[IpoBonumocThb MKCMm/M 462 - -
OO1mee KonMU4eCTBO
CyCIIEHIUPOBAHHBIX M/t 1 <1 <1
TBepabX BemecTs (TSS)
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OO011ee KOJIUUECTBO
PacTBOPEHHBIX TBEPABIX MI/JT 320 - <25
BemecTs (TDS)
Macno u cmazka M/ 1 Her nannbix Het nanabix
OO011ast )KeCTKOCTh Cl\:gg 160 <20 <10
3
KecTKOCTh MO KaJIbLIUIO Cl\:gg <35 <10 <5
3
KecTkocTh 110 MarHuro CI:E/(H) <50 <10 <5
3
I[eN04HOCTD 110 VcranaBiauBaeTcs
Mr/a [IOCTABLIUKOM B
METHUJIOBOMY OPaH>XE€BOMY 35 <5
(TAC) CaCoO; 3aBUCUMOCTH OT
BUIa 00pabOTKN

Tabmmua 1. CokpalneHHble XUMUYECKUE XaPaAKTEPUCTHKH BOIBI

[0004] He3aBucumo ot ucrounuka Bonbl, CO, B ABIMOBOM ra3e yCTaHOBKH pu(opMHUHTra
CMEIINBAETCS C MOTOKOM A00aBOYHOH BOABI M 0Opa3yeT YroJbHYIK KHCJIOTY CIEIYIOIUM

obpazom:
CO; (Bogn.) + H,O <—— H,COs(BonH.) (1).

[0005] Dto cnabast KUCIOTA, MO3TOMY YacThb €€ NHUCCOLHMHPYeT ¢ oOpa3oBaHHeM HOHOB H+
(cM. HIDKE), TO3TOMY BXOASIIIUI TTOTOK BOABI B KOMIIPECCOP SIBJIAETCS KUCIBIM. 3HaueHne pH

MOKET COCTaBJISITh HIDKE 4,5.
H,CO;s(Boxn.) — H (Boan.) + HCOs (BoxH.) ),
HCO5'(Boxnn.) — H'(Boxs.) + CO5%(BoxH.) (3).

[0006] TIpu Takom Hu3KOM pH BOABI CKOPOCTH KOPPO3MM KOMIIOHEHTOB W3 yTJIEPOAUCTOMN
CTaJIM M YyTyHa CTAHOBHUTCS OOJBIION. be3 XUMU4eCKoi KOPPEKTUPOBKH BOIBI CPOK CITY 3KOBI

00OpyIOBaHUS 3HAUYUTEBHO COKPAILAETCS.

[0007] BTopuuHOW mpoOsieMoi NMpU HCHOJIB30BAHWU YHCTOW MPOMBIIUIEHHOW BOABI (U, B
MEHbILIEH CTeNneHW, NpPHU HCIOJb30BAHUN YMSTYEHHOW BOABI) SIBJISIETCS BO3MOXKHOE

o0pa3oBaHHe HAKHUIIN, KOTOPasi BOHUKAET B PE3yJIbTaTe CIEAYIOMEH PeaKIHH:
CaO + H,0 — Ca(OH), 4),

Ca(OH)z + C02 — CaCO3l + Hzo (5)
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[0008] B aroii peakmuu, MO Mepe BbIIEJCHHS TEIUIOTHI CXKATHs, OCa)XJeHUe kapOoHaTa
KaJbLUs YBEJIUYMUBAETCSA, IIOCKOJBbKY pacTBOPUMOCTh KapOoHaTa Kajblusg OOpaTHO
MPONOPIMOHATIbHA TeMIlepaType. B 3aBUCMMOCTH OT XMMHUYECKOTO COCTaBa BOABI (T. €. OT
COZIep>KaHUSI MOHOB KaJIbIHs) U XUMHUECKOTO BeIlecTBa JJIsl peryiuposanus pH, moreHuan

o6pa3013aH1/1;1 HaKHUIIN MOXKET BAPbUPOBATHCA, HO MOXKET OBITh 3HAYUTEILHBIM.

[0009] O6a »TMx BOMpOCa SIBJSIOTCS MOCTOSIHHBIMH MpoOieMaMu Ha yctaHoBkax DRI,
UCTIOJIB3Y FOIIMX JIOMACTHBIE KOMITPECCOPHI, TIOCKOJBKY CYIIECTBYIOIIHE CIIOCOOBI 00paboTKu
U CHUCTEMbl MOHUTOPWUHIAa He TIOJHOCTBIO YCTpPaHWIM OTH mnpodjemsl. B pamkax
NPOEKTHPOBAHUS TPATUIMOHHBIX ycTaHOBOK DRI He Obuto pa3paboTaHO KOMIUIEKCHOTO
pewmenust 3tux npobsem. Kak mpaBuiio, JUIIEH3MATHI U MOCTABLIMKH BOABI Ui 00pabOTKH
NPEeAIararoT ONPENEICHHYI0 CTeNeHb n30ekaHus mpodjieM, O KOTOPBIX pedb MOHAET HIIKE,
HO TIPU TEKYIIEeM COCTOSHUH OOOPYIOBAaHUSI M YIPABJICHUs] NPOLIECCAMH HE CYINECTBYET
KOMIUIEKCHOIO PELIeHUs BbIIEYyKa3aHHbIX peakuuil. M3-3a 3TuX OorpaHudeHuil KOpposus U

HAKUITb MOTYT NPUBECTH K CJIEAYIOIIEMY
1) CHI>KEHME NTPOU3BOICTBA,

2) ype3MepHble TpeOOBaHUS K TEXHUYECKOMY OOCIY’KMBAHUIO U PEMOHTY KOMIIpeccopa
WU JIOMACTHBIX KOMIIOHCHTOB, CHUCTEMbI MOKPOr0 YIUIOTHHUTCJIBHOI'O ra3a WU OCYLIUTCIIA

YIUIOTHUTECJIBHOI'O ra3a,

3) OCaXJIEHUe, TMPOUCXOMALIee HIKE IO TMOTOKY, MPENnsTCTBYIOLIEe TOBBILICHHIO
NPOM3BOIUTELHOCTH,

4) NOTEPst KAYeCTBA MPOIY KI[HK: TOBTOPHOE OKUCIIEHHE METAITM3UPOBAHHOTO POy KTa,
w/inu

5) KOCBEHHO BO3HMKHOBEHHE KPYITHBIX KJIaCTEPOB B T[€YH, yBEJIMYEHHE BpPEMEHU

NpOCTOA MJIA UX yAAJICHUA.

[0010] IIlemouHble mNHTATEIbHBIE PACTBOPHI OOECHEUMBAIOT  JKEJAEMBIM  Pe3yJIbTaT
peryaupoBanusi pH, HO MPUBOAAT K Ype3MEPHOMY OOPa30BAHUIO HAKHUIIM M KOPPO3HU TPHU
HEJIOCTATOYHOH MoJayde, YTO KOHTPOJHPYETCS NO3MPYIOLIUM HACOCOM M HeOoOs3aTeIbHBIM
TalimepoM. PeanpHOro crocoda m3MepeHHs! He CYINECTBYET, U MPAKTUYECKHM pPe3yJIbTaTOM
ABJISIETC HecTaOMiIbHasi paboTa M MOCTOSIHHBIE MPOBEPKU HA MECTaX, YTOOBI YOEIUTHCS, UTO

cucremMa paboTaeT MpaBUIIbHO.
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[0011] PacTBOpBI HA OCHOBE MHTHOUTOPOB KOPPO3UU 0OECIeUUBAIOT TPeOyeMblid pe3yibTaT

CHIDKEHUsI ~KOPPO3MM  KOMIIPECCOpa  YIUIOTHUTENBHOTO Tasa, HO  0o0ecrneduBaroT

,
HETIOCTOSTHHYIO M0J1auy XUMHUYECKUX BEIECTB MIIN 3(PPeKTUBHOCTD, TOCKONBbKY 3HaueHne pH
YaCTO SIBJISIETCS] HEMPABHIIBHBIM, YTO OILITH K€ KOHTPOJIUPYETCS JO3UPYIOLIMM HACOCOM U
HeoOs3aTenmbHbIM — TaliMepoM. OOpasimpl  Marepuana 00€CHEYMBAIOT — 3ama3ZbIBAIOLIME
MHAUKATOpBI, a 30HA Corrater — HMHANKATOP PEAJbHOTO BPEMEHH, M TMPAKTUYECKUM

pe3yJIbTaTOM SIBISIETCS OTCYTCTBUE IMPUHATUSA pELIEHUH B pEaJbHOM BPEMEHH W

MOTEHLHMAJIbHAS OLTHOKA 30HIa KOPPO3HH.

[0012] AunbrepHaTHBHBIE pELIEHUS [0 METAJUIypPruueckuM MaTepuanaMm Jiornacrei
(HepkaBeroIasi CTallb U HHUKENb) MO3BOJSIFOT YJYUIINTh XapaKTEPUCTUKH JIOACTEH U
YBEJIIMYUTh CPOK CIYKOBI OOOpPYNOBaHHS, HO SBISIOTCS AoporoctosmuMu. Cpok CiryKObI
JonacTeil yBEJMYMBAETCs, HO KOPPO3UOHHAs BOJAa MO-NPEKHEMY BO3JEHCTBYET Ha

UCTIOJIB3Yy €MbIE TPYOOIPOBOIBI.

[0013] DT mpennockUIKu 00eCceunBarOT OO KOHTEKCT B CPeay, B KOTOPOH MOTYT ObITh
peann30oBaHbl KOHIENIUH HACTOsIero usodpereHus. CneumanucraM B JaHHOW obOjacTu
TEXHUKH OyZeT JIerKO MOHSTh, YTO 3TH KOHLENLIUH MOTYT NPUMEHSTBCS U B APYTUX
KOHTEKCTax M cpemax. Takum o00pa3oM, 3TH NPEATNOCBUIKM HOCAT HCKIFOYHUTEIBHO

WUTIOCTPATUBHBINA XapaKTED.
CYIIHOCTD U30BPETEHMA

[0014] Hacrosimee un300peTeHHe TPENyCMAaTPHUBAET CHCTEMbI M CHOCOOBI, BKJIFOUAIOLIHE
KOHTPOJIbHbIE HM3MEpPEHHsT M pEryJIMpOBaHHE TMOAa4Yl XUMHUKATOB Ui oOecredeHus
KPUTHYECKHUX TapaMeTPOB, MO3BOJSIIOIIUX YIMPABIATH CUCTEMOH TEXHOJOTHYECKOH BOJIBI
kommpeccopa ymiotHuteapbHOro rasza (SGC). Ilpm >TOM MOXKHO KOHTpPOJIUPOBATH
KPUTHYECKHE TIEPEMEHHBbIE CUCTEMBbI U MPEOAOJIEeBATh TEKYIINE OrPAHMYCHUS, CBS3aHHBIC C
CylecTByromuM  obopynoBanuem/criocodbamu  obpabotkm. Ilpm  gOCTHKEHHHM  3THX

PE3yJIbTaTOB MOBBIIIAETCS] TEXHOJIOrH4YecKast HanexkHOCTh SCG.
[0015] Huke mpuBoguTCsi 0030p MapaMeTpoB, KOHTPOIHPY EMbIX B HACTOSIIIEM U300pPETEHHH:

1) pH mocrtymaromeit Boxbl KOHTponupyercss B Tpebyemom amamazone pH 7,8-9,0
HEIMPEPBIBHO C IOMOINBIO 30HIOB M JIOTMYECKOW CXEMbl HENOCPENCTBEHHOW Iepeaadu

TaHHBIX OT pacrpeaeseHHo cucreMsbl yrpasienus: (DCS) u HacocoB nMofa4u XMMUKATOB,
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2) pH orpaboTanHOI BOABI KOHTPOIUPYETCs ¢ 0OECIeueHneM TOro, 4yTo AnanazoH pH Ha
BBIXOZI€ HAXOAWUTCS B AMAINA30HE, KOTOPHIH MUHUMH3HPYET 00pa30BaHNE HAKUITH U KOPPO3HIO
u obecreunBaeT ONTHMAJbHYI 3(P(PEKTUBHOCTb XUMMYECKUX BEINECTB, MHIHMOUPYIOIINX

KOPPO3UI0 U 00pa30BaHUE HAKHIIH,

3) XUMHYECKasi TIOANNTKA HE 3aBHCHT OT OZHOI'O CEMEHCTBa XMMHYECKUX BELIECTB, HO
BKJIFOYAET IJICHKOOOpa3yyo, napodasHyld u 3JIEKTPOXMUMHYECKYK 0O0paboTKy s
ONTUMHU3ALMKA KOHTPOJII KOPPO3WU B MaciuTadax BCell CUCTEMbI KaK B BOIHOW, TaK W B

ra3ornapoBoi 00iacTsax mporecca,

4) auana3oHsl 3PQPEKTUBHBIX TOKa3aTeNeld NPOU3BOAUTENbHOCTH (Hampumep, pH u
CKOpPOCTh KOppo3uu) ycrtaHanuBaroTcss B DCS, u peryimpoBaHue ympaBleHHs MOAayeit
XUMHYECKUX BELIECTB HAMPABJIACTCS STUMH CPEAHUMHU 33JlaHHBIMH 3HAYEHHSMH, TaK YTO

KOHTPOJIMPYKOTCA BEPXHUEC U HUXKHUE TTOKA3aTEIN, U

5) HE3HAYUTCIIbHBIC MOI[I/I(I)I/IKaLII/II/I ApEHaka TEXHOJIOTHYECKOM BOJABbI BBIITOJIHAKOTCA AJIA

obecrnieduenust 3¢(HEKTUBHOIO MOHHTOPUHTA BOZBL.

[0016] B omHOM WUIIOCTPATUBHOM BapUaHTe OCYLIECTBJICHUS CHOCOO JKCIUTyaTaluu
KOMIIPECCOPa YIJIOTHUTEIBHOIO ra3a, UCIOJIb3yEeMOrO B POLECCE MPSIMOrO BOCCTAHOBJIEHUS,
BKJIFOUAET. OCYLIECTBJIEHWE MOHUTOPHUHra ypoBHs pH mNOTOKa BOABI, HCIOJIB3YEMOIO B
KOMIIpECCOpe YIUIOTHUTENBHOIO rasa, rae Ha yposeHb pH moToka BOABI BIMSIET NMOTOK
ABIMOBOT'O T'a3a YCTAHOBKM pU(OPMHUHTra, KOTOPBIA BCTYIIAET B KOHTAKT C TIOTOKOM BOJIBI, i€
CTaqUI0 MOHUTOPHHIA OCYINECTBISIIOT B OJHOM WM 0Ojiee MeCTax BbIIE IO TOTOKY
OTHOCUTEJIBHO KOMIIPECCOpa YIUIOTHUTEIBHOIO Tra3a W HUXKE IO IMOTOKY OTHOCHUTENBHO
KOMIIpECCOpa;, W peryiaupoBaHue ypoBHs pH moroka Boael nis nopaepskaHus ypoBHs pH
IIOTOKA BOABI B 3apaHee ONPENEIeHHOM AMANa30He Ha OCHOBAHWM IOJYYaeMbIX JAHHBIX CO
cragun MoHHTOpUHTra. Crioco0 BKIFOUAET moanepskaHue ypoBHs pH MOTOka BOABI BBIIE IO
MOTOKY OTHOCUTEJIBHO KOMIIpECCOpa YIUIOTHUTEJIBHOIO rasa B auamnasoHe ot 7,5 no 10.
Crnoco® BrirOHaeT monaep:kaHue ypoBHs pH moToka BOIbI HMXKE IO TIOTOKY OTHOCHTENBHO
KOMIIPECCOpa YILUIOTHUTENBHOIO ra3a B AuanasoHe ot 7,8 1o 9,5. Perynuposanue yposHst pH
MOTOKA BOJbI BKJIFOUAET BBEAECHUE XMMHUUYECKOrO BELIECTBA, PEryJHMPYHOLIEro yposeHs pH, B
NOTOK BOABI HAa OCHOBAaHMM NOJYy4YaeMbIX MAHHBIX CO craguu MoHuTopHuHra. Cmocob
JOTOJHUTENBHO BKJIIOYAET. OCYLIECTBIEHWE MOHHUTOPUHIA KOPPO3HMOHHOM aAKTHUBHOCTH

MOTOKa BOABI, UCIIOJIb3YEMOI'0 B KOMIIPECCOPE YINIOTHUTECJIBHOI'O ra3a, rac€ Ha KOppO3UOHHY IO
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AKTUBHOCTb IMOTOKAa BOABI BIUACT MOTOK AbIMOBOI'O rasa yCTaHOBKU pI/I(I)OpMI/IHFa, KOTOprfI
BCTYNIA€T B KOHTAKT C MOTOKOM BOJbI, U PETYJIMPOBAHUEC KOppOSPIOHHOfI AKTHBHOCTHU IIOTOKaA
BOABI IJIsd IOAACPKAHUS KOppOSHOHHOfI AKTUBHOCTH IIOTOKA BOABI B 3apaHECC ONPCACICHHOM
AUAra3OHE Ha OCHOBAHUH IIOJYYACMbIX AJAaHHBIX CO CTaAWHU MOHHUTOpPHUHIA. Crocob Takske
BKJIFOYAECT MNOAACPIKAHUEC KOppO3HOHHOﬁ AKTUBHOCTH IIOTOKa BOAbBI B OHAIIa30HC MCHEC

2,0 muna B roa (MUJIOB B T'OX).

[0017] B npyroM WUIIOCTPATUBHOM BapHaHTE OCYIIECTBJIEHHUS CHUCTEMa JKCIUTyaTalluu
KOMIIPECCOPa YIIJIOTHUTENIBHOI'O ra3a, UCIOJIb3yEMOIO B POLIECCE MPSIMOrO BOCCTAHOBJIEHUH,
BKJIFOUAET. pACHpeleNieHHYI0 CHCTEMy YIpaBleHus, OauH wuin Oojee pH-30HIOB,
COEIMHEHHBIX C PaCIpeAeseHHON CUCTEMOMN YIPABICHHs U BBINOJHEHHBIX ¢ BO3MOXKHOCTBIO
MOHHUTOPHUHIa ypoBHs pH mOTOKa BOABI, UCHOJIB3YEMOIO B KOMIIPECCOPE YIJIOTHUTEIBHOIO
rasa, rae Ha yposeHb pH mnoToka BOABI BIHAET MOTOK JBIMOBOIO Tra3a YCTaHOBKHU
pudopMHHTa, KOTOPBIH BCTYyHaeT B KOHTAKT C TOTOKOM BOABL, TI71€ MOHHUTOPUHT
OCYIIECTBIISIFOT B OJHOM MJIHM OOJiee MECTax BBIIIE IO MOTOKY OTHOCHUTEIBHO KOMIIpeccopa
YIUIOTHUTEJIBHOTO ra3a M HIXKE IO IMOTOKY OTHOCHUTEIBHO KOMIIPECCOpAa, M XUMHYECKUH
VHKEKTOp AJIs1 peryaupoBaHus pH, COeIMHEHHBIN ¢ pacnpenesieHHON CUCTEMON YIPaBJIEHUs
U BBINNOJHEHHBIM C BO3MOXHOCTBIO peryaupoBanus yposHs pH mnoroka Boabl ais
nojaaepxkanust yposHst pH nmoroka BoAbl B 3apaHee ONpPENeIEHHOM AMaa3OHe HA OCHOBaHUU
HOJIy4aeMbIX JAaHHBIX OT OJHOro miu Oosee pH-30HIOB B HampaBlIieHMH pacIpeeeHHOM
cuctemsl yrpasiaeHus. Cucrema noanep:kuBaeT yposeHb pH moToka Bozbl BbIIIE IO IMTOTOKY
OTHOCHUTEJIPHO KOMIIpECcopa YIUIOTHUTENIBHOro rasa B auamasone or 7,5 mo 10. Cucrema
nojepkuBaeT yposeHb pH moToka BOABI HMKE MO MOTOKY OTHOCHUTENIBHO KOMIIPECCOpa
YIUIOTHUTEJIBHOTO ra3a B nuamna3oHe ot 7,8 1o 9,5. Cuctema HONOJHUTENBHO BKIKOYAET: 30H]
Corrater, coenuHEHHBI C paclHpeAesieHHOW CHUCTeMON YIPaBJIEHUS U BBIIOJHEHHBIH C
BO3MOXKHOCTBIO OCYIIECTBJICHUsI MOHUTOPUHIA KOPPO3UMOHHOM AKTUBHOCTH IIOTOKAa BOABL
HCIIOJIb3Y €EMOI0 B KOMIIPECCOPE YIUIOTHUTENBHOIO ras3a, i€ Ha KOPPO3HMOHHYK aKTUBHOCTH
MIOTOKA BOZBI BIMSIET TOTOK JIBIMOBOI'O ra3a YCTAHOBKH pU(OPMHHTA, KOTOPBIA BCTYMAaeT B
KOHTAaKT C TOTOKOM BOABI, M XUMHUYECKHH HWHXEKTOP AJs1 KOHTPOJs KOPPO3HOHHOU
AKTUBHOCTH, COCIMHEHHBI C PAaCHpENeIEHHON CHCTEMOW YNPABJIECHHs U BBINOJHEHHBIN C
BO3MOXHOCTBIO PEryJIMPOBAHUsI KOPPO3HOHHON aKTUBHOCTH ITOTOKA BOJBI AJIs1 MOAAEP KAHUS
KOPPO3UOHHOM aKTUBHOCTH ITOTOKA BOABI B 3apaHee ONPEAESICHHOM JUANa30He HA OCHOBAaHUU
MOJIy4aeMbIX JAaHHBIX CO CTaAuu MOHMTOpUHra. Kpome TOro, cucrema NOAAEp>KUBAET

KOPPO3UOHHYIO aKTHUBHOCTb ITOTOKA BOABI B Auana3zoHe MeHee 2,0 Muia B rof. XuMHYECKHUN
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WHXKCKTODP OJId KOHTPOJA KOppOSHOHHOfI AKTUBHOCTH BBIIIOJIHEH C BO3MOXXHOCTBIO
OCYINECTBJIEHHs] JOCTAaBKM B IIOTOK BOAbI OAHOH wmim Oosee W3 IUIEHKOOOpasyrolieH,
napodaszHoii u 3neKTpoxuMuIeckoi oopadborku. Heobs3aTenpHo, OAMH U3 OJHOTO WM OoJiee

pH—SOHI{OB pacnoIOKEH BMECTE C 30HIOM Corrater.

[0018] B eme OmHOM WIIIOCTPATUBHOM BapHaHTE OCYLIECTBJIEHHUs CHCTEMa IPSIMOTO
BOCCTAHOBJICHUS] BKJIFOYAET. Te4Yb, KOMIIPECCOP YIUIOTHHUTEIBHOTO Ta3a, paOOTAXOLIMHA JJIst
JNOCTaBKHM YIUIOTHUTEBHOIO Tra3a B I€4Yb, YCTAHOBKY pPU(MOPMHHIA, BBIMOJHEHHYK C
BO3MOXKHOCTBIO OCYIIECTBIIEHHSI TOCTABKU MMOTOKA ABIMOBOTO T'a3a YCTAHOBKU PU(OPMHHTA B
KOMIIPECCOP YIUIOTHUTEJIBHOIO rasa;, pacHpeAesieHHYX0 CHCTEMYy YIPABICHUS, OAWUH WU
6osee pH-30HIOB, COEIMHEHHBIX ¢ PaCIpeneIeHHONH CUCTEMOM YITPABICHUSI M BBIMIOJTHEHHBIX
C BO3MOXHOCTBIO MOHMTOPHUHIa ypoBHs pH moToka BOXBI, MCNOJIB3YEMOIO B KOMIIPECCOPE
YIUIOTHUTEJIBHOIO rasa, Iie Ha ypoBeHb pH moTOka BOABI BIMSET MOTOK IBIMOBOIO rasa
YCTaHOBKH pU(OPMHUHTA, KOTOPBIA BCTYIMAET B KOHTAKT C MOTOKOM BObI, 1€ MOHUTOPUHT
OCYILECTBIISIETCS B OJHOM MM OOJiee MeCTax BBILIE IO IMOTOKY OTHOCHTEIBHO KOMIIpECCopa
YIUIOTHUTEJIBHOTO ra3a M HIXKE IO IMOTOKY OTHOCHUTEIBHO KOMIIPECCOpAa, M XUMHYECKUH
VHKEKTOp AJIs1 peryaupoBaHus pH, COeIMHEHHBIN ¢ pacnpenesieHHON CUCTEMON YIPaBJIEHUs
Y BBIIOJHEHHBI C BO3MOXKHOCTBK) pEryJupoBaHus ypoBHa pH mnoroka Boxabl A
nojaaepxkanust yposHst pH nmoroka BoAbl B 3apaHee ONpPENeIEHHOM AMaa3OHe HA OCHOBaHUU
HOJIy4aeMbIX JAaHHBIX OT OJHOro miu Oosee pH-30HIOB B HampaBlIieHMH pacIpeeeHHOM
cucreMbl ympasieHus. Cucrema NpsSMOro BOCCTAHOBJIEHUs TOAJEpKUBaeT ypoBeHb pH
MOTOKA BOJBI BBbILIE IO MOTOKY OTHOCHUTENIBHO KOMIIPECCOpa YIUIOTHUTENBHOIO TIa3a B
nuanasone ot 7,5 mo 10. Cuctema mpsMOro BOCCTAHOBJIEHMs MOAJep:KUBaeT ypoBeHb pH
MOTOKA BOABI HI)KE€ IO NOTOKY OTHOCHUTENBHO KOMIIpEcCOpa YIUJIOTHUTEJIBHOTO rasa B
nuanasone ot 7,8 mo 9,5. Cucrema mpsiMOrO BOCCTAHOBJIEHUSI JOTIOJIHUTEIBHO BKJIFOYAET:
3oH7 Corrater, COeIMHEHHBIN C paclpeneleHHON CUCTEMON yNpaBieHUsl U BBINOJIHEHHbIN C
BO3MOXHOCTBI) OCYIIECTBJICHUsI MOHUTOPUHIA KOPPO3HMOHHON AKTUBHOCTH IOTOKAa BOABL
HCIIOJIb3y €MOr0 B KOMIIPECCOPE YIUIOTHUTENBHOIO Ias3a, e Ha KOPPO3HOHHYK aKTUBHOCTH
MOTOKA BOABI BJIUSET MOTOK JABIMOBOTO T'a3a YCTAHOBKH PU(OPMHHTA, KOTOPBIA BCTYIAET B
KOHTaKT C IIOTOKOM BOJbI, U XHUMHYECKHI MHXKEKTOP MJisI KOHTPOJS KOPPO3HMOHHOMU
AKTUBHOCTH, COEAMHEHHBI C PACHpPEeAEIeHHONW CUCTEMOW YIpPAaBJICHHUS U BBINOJHEHHBIN C
BO3MOXKHOCTBIO PEryJIMPOBAHUSI KOPPO3HUOHHOM aKTMBHOCTH MOTOKA BOJABI AJIs1 MOAAEP KAHUS
KOPPO3UOHHOM aKTUBHOCTH ITIOTOKA BOABI B 3apaHee ONPEAESICHHOM UANa30He HA OCHOBAaHUU

Nojiy4a€mMbIX HaHHBIX CO CTaAUW MOHUTOpPUHIA. KpOMe TOro, cCuUCTeMa MpsAMOro
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BOCCTAHOBJICHUs] MOAAEPKUBACT KOPPO3UOHHYK) AKTUBHOCTb IIOTOKAa BOABI B JUAIa3OHE
MeHee 2,0 Muna B rog. XUMHYECKUN HUHXKEKTOP [JIs1 KOHTPOJsI KOPPO3UOHHON aKTUBHOCTHU
BBINIOJIHEH C BO3MOKHOCTBIO OCYIIECTBIIEHHs TOCTABKHM B ITOTOK BOJbI OAHOHN Miu Oonee u3
IIeHKooOpasyomeii, napodasHoil u snekTpoxumudeckoi oopadborku. Heobs3arensHo, oquH

13 opHoro uinu 6onee pH-30H10B pacmonoxeH BMecTe ¢ 30H70M Corrater.
KPATKOE OIIMCAHUE 'PAGUYECKHUX MATEPHUAJIOB

[0019] Hacrosiee nzodpeTeHne NpeacTaBieHO | OMUCAHO B TAHHOM JOKYMEHTE CO CChUTKOH
Ha pasiu4Hble TpadUYecKue MaTepuaibl, Ha KOTOPbIX MONOOHBIE HOMEpPa CChUIOK
UCTIOJIB3YIOT NI OOO3HAYeHHsI MOAOOHBIX KOMIIOHEHTOB CHUCTEMBI/CTaquil Croco0O0B, Kak

nojiara€Tcda, 1 Ha KOTOPbIX:

[0020] Ha ¢ur. 1 mpencraBneHa cxema, HIUTFOCTPUPYIOLIAst OWH WIJUTFOCTPATUBHBIA BapHUAHT
OCYILIECTBJIEHUSI CUCTEMbl ONTHUMHU3ALMKM YIJIOTHUTEJIBHOIO ra3a MO HaCTOSIIEMY

300 pETEHHIO;

[0021] Ha ¢ur. 2 mpencraBieHa cXxeMaTHYECKas AWArpaMMa, WUTIOCTPUPYIOLIAs APyroi
PI.]'I.]'II-OCTp&THBHbIﬁ BapHUaHT OCYILICCTBJICHUA CUCTCMblI ONITUMU3AIUU YIUIOTHUTECIBHOI'O rasa

10 HACTOSIILIEMY H300PETEHHIO; U

[0022] wa ¢ur. 3 npencTaBieHa CXeMa, MJUTOCTPHUPYIOINAS  JOMOJHHUTEIbHBINA
WIKOCTPATUBHBIN BAPUAHT OCYLIECTBJIEHUS] CUCTEMbl ONTUMU3ALMU YIUIOTHUTENBHOIO rasa

IO HACTOSIILIEMY U300PETEHHIO.
OIMMCAHHUE BAPUAHTOB OCYIIECTBJIEHUA

[0023] LentpansHoe mecto B mporecce DRI 3anmmaeT cucrema yIJIOTHUTENBHOTO Tasa.
CucteMa yIUIOTHUTENIBHOTO ra3a 3allUIlaeT NepcoHat U 000pyJOBaHNE OT TOKCHYHBIX ra3oB
U BO3MOJKHBIX ITOKAapOB W B3PbIBOB. VHOIOTHUTENBHBIN a3 HUCIIOJIB3YE€TCA AJIsI UCKIIFOUCHUSA
BOCIUIAMEHSFOLINXCSI BOCCTAaHOBUTENBHBIX Ta30B (H2 u CO) u3 atMocdepsl ¢ obecrnedeHrem
TEM CaMbIM PEaKIHu MPeoOpa30oBaHMsI JKEJIE3HOW PYIbl B METAJUTMYECKOE KEJIe30 U 3aIUThI
OKpY>Karollei cpeapl 3a npenesiaMu COOTBETCTBYIOIIEH neun. KpoMe Toro, yrjioTHUTENbHBIN
ra3 mpeAoTBpaIlaeT MOMaJaHue B Medb aTMOC(EpPBhI, KOTOpasi MPEMsATCTBOBAJIA ObI MPOLIECCY

BOCCTAHOBJICHHA METaJlJIA.
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[0024] WCTOYHUKOM YIUIOTHUTENBHOTO Ta3a B OCHOBHOM SIBJISIETCS JIBIMOBOM Tra3 Wu3
YCTaHOBKH pPHU(POPMMHIA, KOTOPBIM BKIKOYAaeT NOOOYHbIE MNpoayKTel cropaHus. Coctas

ABIMOBOI'O ra3a OOBIMHO COCTABJISIET:

CO, - 15-18% (©6),
H,0 - 20-22% (7),
N, — 60-65% (®),
0,-<2% 9).

[0025] [pyrue MHEpPTHbIE ra3bl MOTYT OBITh 3aMEIICHBI, HATIPUMEpP, OOJNBLINM MPOLEHTHBIM
CoZiepKaHNEM a30Ta, HO JIbIMOBOMW ra3 0OBIMHO OTBOIAUTCS B aTMOC(EpPy M MO3TOMY SIBIISIETCS

AOCTYIIHBIM U HEAOPOTUM MCTOYHUKOM AJIA MpoUecca yIJIOTHCHH.

[0026] Co cchuikO#l najee KOHKPETHO Ha ¢ur. 1, B OMHOM WUTFOCTPATUBHOM BapUAHTE
OCYIIECTBIEHUsT CUCTeMbl 10 YIUIOTHUTENBHOrO ra3a IO HACTOSIIEMY H300PETEHHIO,
OTpaOOTaHHBIN IBIMOBOM Tra3 YCTAHOBKM pPH(POPMHUHIa M HEOOS3aTENbHO KOHIULIMOHEP
YIUIOTHUTEJIBPHOTO rasa oxjaxkpaiores ¢ ~ 1000°C po 40°C B oxnagutene 12
YIUIOTHUTEJIBHOTO Ta3a U 3aTeéM IMOCTYNalT B KoMIpeccop 14 ymioTHUTENbHOrO rasa, 3a
KOTOpPBIM CllelyeT KoMIieHcatop myJjbcauuud 16. Ilocne kommeHcaTtopa myibcauu 16
YIUIOTHUTEJIbHBIN a3 IPOXOAUT Yepe3 N0OXIaauTeNb 18 yIIOTHUTENBHOrO ras3a, nocje 4ero
pasnensieTcss Ha TPU MOTOKA: MOKPBIN YIUIOTHUTEJIbHBIN Ia3, CyXOW YIJIOTHUTENbHBIN ra3 u
VIUIOTHUTENbHBIA ra3 u3 HukHed dvactu. CyxXol YIUIOTHUTENBHBIM Ta3 OTINYAeTCs OT
MOKpPOTO YIUIOTHUTEJBHOIO ra3a TeM, YTO CyXOM YIUIOTHUTENbHBIM ras MpPOXOAUT dYepes
ocymureab 20 YIUIOTHUTEIBHOTO ra3a (HeoOs3aTeslbHO ¢ OOXOMHBIM MyTeM), a HUKHUN
YIUIOTHUTEJIbHBINA ra3 JOMNOJHUTENBHO MPOXOAUT depe3 Komrmpeccop 22 yIIOTHUTENbHOTO
ra3a U3 HUKHEW 4acTU U JOOXJAAuTeNb 24 YIUIOTHUTENBHOIO ra3a U3 HUKHeW yactu. Bona,
nojasaeMass B KOMIIpeccop 14 yIJIOTHUTEIBHOIO ras3a, BKJIIOYAET XOJOJHYI0, YHUCTYIO
TEXHOJIOTHUECKYI0 BONy M J00aBOYHYIO BOAy (KOTOpasi MOXET ObITh pacrhbUieHa MOCIe

oxyaauTens 12 yrjIoTHUTEIBHOTO ras3a).

[0027] Obmmast mpobiemMa yrpaBieHHs] KOMIPECCOPOM YIUIOTHHTEIBHOTO ra3a 3aKIIF04YaeTcs B
TOM, 4YTO Ha BXOZ[S[H.IPIFI MHOTOK ITUTATEIBLHOU BOJBI BJIMSACT COCTAB ABIMOBOI'O ra3da yCTAaHOBKHU

pudopmunra. Kak mpaBuno, nobaBodyHass BOHXA, MHCIIONB3yeMas B  KOMIIpeccope



WO 2021/262145

VIUIOTHUTEJILHOTO Ta3a, MPeICTaBisieT COOOH yMSTYeHHYI0, YUCTYIO MPOMBIIIICHHYIO BOIY

10

PCT/US2020/039042

wnu Bogy RO. Tunuunselii aHamu3 100aBKH A 3TOH BOABI MPUBENEH B TaONIuIe 2 HIKE.

ITapamerp Enununa CBL;I;T Msirkas Bona Bona RO
pH - 7,0-9,0 8,0-9,0 5,0-7,0
ITpoBoguMOCTD MKCM/M 462 - -
OO1ee KOJIUYECTBO
CYCIEHIUPOBAHHBIX Mr/JT 1 <1 <1
TBepabix BemecTs (TSS)

OO1ee KONIUIECTBO
PaCTBOPEHHBIX TBEPABIX MI/JT 320 - <25
Bemects (TDS)
Macno u cmaszka M/ 1 Het nannbx Het nannbix
MI/1
OO1mast ’keCTKOCThb CaCOs 160 <20 <10
M/
JKecTKoCTh 10 KaIbIINI0 CaCOs <35 <10 <5
M/
JKecTkocTh IO MarHuro CaCOs <50 <10 <5
Ycranasnusaercs
IlenouHOCTD IO
METHUJIOBOMY OPaHXEBOMY M/ 35 [TOCTABLIHIOM B <5
(TAC) CaCO;s; 3aBUCUMOCTHU OT
BUIAa 00pabOTKN
Xnopuabl mr/n ClI° 60 <60 <5
Cynbdarsr mr/n SOy 130 <100 <5
Hurpatsr mr/a NOs 5 <5 <5
Hatpuii u xanmii mr/n Na 43 113/<3 <5/<2
OObiuee xene3o mr/n Fe 0,1 <0,1 <0,1
Mapranern mr/n Fe 0,05 - -
Jlnokcua KpeMHUs mr/i Si0, 10 Her nannbix Her naHHbIX
MyTtHocTe, NTU <2 <2 <1
TOC ppm 2 - <5

Tabnuua 2. [TonHbIe XUMHYECKHE XaPAKTEPUCTHKH BOJIBI

[0028] HezaBucumo ot ucroynuka q100aBouHoi oAb, CO, B ABIMOBOM Ta3e CMEIIUBAETCS C

MIOTOKOM J1002BOYHOH BOJIbI U O0Pa3yeT YrOJNbHYIO KUCIIOTY CIEAYIOLINM 00pa3oM:

CO;(Bomn.) + HO <—— H,COs(BoaH.) (10).

[0029] D10 cnabast KUCIOTA, MOITOMY €€ YacTh IHUCCOLHUHUPYeT ¢ oOpa3oBaHHEeM HOHOB H+
(cM. HIDKE), TIO3TOMY NOTOK BOABI, BXOMSIIUN B KoMmmpeccop 14 yIIOTHUTENBHOTO rasa

ABIIAETCS KUCIBIM. 3HadeHne pH MoxeT cocTaBiATh Huxke 4,5.
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H,COs(Bonn.) — H'(Boxn.) + HCO5'(BoxH.) (11),
HCO5'(Boxn.) — H'(Boxs.) + CO3*(BomH.) (12).

[0030] IIpu Takom Hu3kOM pH BOABI CKOPOCTH KOPPO3MM KOMIIOHEHTOB W3 YIJIEPOAMCTOMN
CTaNIM M 4yryHa siBysiercss Oonblioil. be3 Xxumuueckoil KOpPEeKTUPOBKH BOABI CPOK CITYKOBI

000pyIOBaHUS 3HAYUTENBHO COKPAIIAETCS.

[0031] BTopuuHol mpoOsieMoil MpU UCHOJIB30BAHUU YHCTOW MPOMBIIUIEHHOW BOABI (U, B
MEHbILIEH CTENeHH, MpPHU WCIOJb30BAHUN YMSTYEHHOW BOABI) SIBJISIETCS BO3MOXKHOE

o6pa3013aH1/Ie HAKWIH, KOTOPAsi BOZHUKAET B PE3YJIbTATE CAEAYIOLIEHN peaKL1u:
CaO + H,0 — Ca(OH), (13),
Ca(OH)z +CO; — CaCO3l + H,O (14).

[0032] B aroii peakmuu, MO Mepe BBbIIEJCHHS TEIUIOTHI CXKATHs, OCaJeHWe kapOoHaTta
KaJbLUSl YBEJIMYMUBAETCSA, IIOCKOJBKY pacTBOPUMOCTh KapOoHaTa Kajblus OOpaTHO
MPONOPIMOHAIPHA TeMIlepaType. B 3aBUCUMOCTH OT XUMHUYECKOTO COCTaBa BOABI (T. €. OT
COACPIKaHNs NOHOB KaJ'IbI_[I/Iﬂ) U XUMHUYECKOIo BEIIECTBA AJIA PEryJIUPOBAHUSA pH, INIOTCHLINAJI

o6pa3013aH1/1${ HAaKWIIN BAPbUPYETCs, HO MOXKET OBITb 3HAYUTEIbHBIM.

[0033] Oba sTux BOmpOCa SIBJSIFOTCS IMOCTOSHHBIMHM TpoOsemMaMu Ha yctaHoBkax DRI,
UCTIONIB3Y FOIIMX JIOTIACTHBIE KOMIIPECCOPBI, MOCKOJBKY CYLIECTBYIOIINE CIIOCOOBI 00paboTKu
U CHUCTeMbl MOHHMTOPHHIa HE TOJHOCTBIO YCTPAHMJIM 3TH BBILIEYNOMSIHYThIe MpoOsiembl. B
paMKax MPOEKTHPOBAHUS TPATULHOHHBIX ycTaHOBOK DRI He Obuto  pazpaboraHO
KOMIUIEKCHOTO pelneHus 3Tux mpodsem. Kak npaBuiio, TULEH3HATHI U MOCTABIIHUKH BOABI IS
00pabOTKH TpensiararT OMpeneeHHYI CTerneHb u30ekaHus mpoOyieM, O KOTOPBIX pedb
NOMIET HIDKE, HO MPU TEKYIEeM COCTOSHUU OOOpPYIOBaHHs U YIPABICHUS MPOLECCAaMH He
CYILLECTBYET KOMIUIEKCHOIO PELIEHUs] BBIMIEYKAa3aHHbIX peakuuil. M3-3a 3Tux orpaHuyYeHui

KOPPO3HUsl M HAKUITb MOTYT MPHUBECTHU K CIEAYIOIIEMY :
1) CHIDKEHUE TIPOU3BO/ICTBA,

2) ype3MepHble TpeOOBaHUS K TEXHUYECKOMY OOCIY)KHBAHUIO U PEMOHTY KOMIIpPECccopa
WK JIOTIACTHBIX KOMIIOHCHTOB, CHCTEMBI MOKPOr'0 YIUIOTHUTCJIBHOTO ra3a U OCYLIUTCIA 20

YIUIOTHUTECJIBHOI'O ra3a,
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3) OCAKJEHUE, MPOUCXOMALIEe HIKE IO MOTOKY, NPEMSATCTBYHOILIEE IOBBILIEHUIO
HpOI/ISBOI[I/ITeJ'IbHOCTI/I,

4) TIOTepst Ka4eCTBa MMPOLY KIMHU: TIOBTOPHOE OKUCIIEHHE METAJIM3UPOBAHHOTO TIPOIYKTa,
157258105

5) KOCBEHHO BO3HHKHOBEHHE KpPYIHBIX KJIAaCTEPOB B T[€YH, yBEIMYEHHE BPEMEHH

MPOCTOA IJIA X yAAJICHUS.

[0034] BbydepHbie mnHTaTENBPHBIE PACTBOPBI  O0ECHEUMBAIOT JKEJIAEMBIH  pPE3yJIbTaT
perynupoBanuss pH BHe paMama3oHa, NPUBOINALIETO K KOPPO3WH, 1O 3HAYCHHS,
coctaBysiroiero ot 7,5 mo 9,0, HO NMPUBOAAT K UYPEe3MEPHOMY OOPa3OBAHUIO HAKWUIH H
KOPPO3UU TPH HENOCTATOYHOW TOAade, YTO KOHTPOJIUPYETCS AO3UPYIOLIMM HACOCOM H
JOTOJHUTENBHBIM TaliMepoM. YUpesMepHasi momada MOXKET BbI3BaTh CJIMIIKOM BBICOKHH
yposeHb pH (> 10,0) u mpuBecTd kK 0Opa30BAaHUIO HAKWIK HA JIOMACTAX M HAKOILJICHHIO
IIEJIOYN HIDKE IO TIOTOKY OTHOCHUTENBHO KoMmmpeccopa 14 yIUIOTHUTENBHOrO Trasa, a
HenocratoyHass mnomada (pH <7,0) mpocTo cnocoOCTBYeT NPONOIDKEHUIO MpodieM ¢
kKopposueii. Hu oguH peanbpHBbIN coco0 M3MepeHHsl He IOCTYNEH B NMPUMEHHUMOH cpene, U
NPAKTUYECKUM DPE3YJIbTATOM SIBJISIETCSI HecTaOuibHass padoTa M IMOCTOSIHHBIE TPOBEPKU Ha
MecTax, 4ToObl yOenuThCs, 4TO CHUCTeMa paboTaeT HpaBWIbHO. B Hacrosiee Bpemsi HET
BO3MOKHOCTH KOHTpOJMpoBarh pH oTpaGoTaHHOW BOABI, YTO NMPUBOAUT K HECTAOMIBHOM
paboTe, OTCYTCTBHIO JaHHBIX B pEAJbHOM BPEMEHH JJIsl NPUHATUS pPELICHUH |

HEOOXOMMOCTH YaCThIX IPOBEPOK CUCTEMBI BPYUHYIO.

[0035] PacTBOpbI HA OCHOBE MHIHOUTOPOB KOPPO3UU 0OECIIEYUBAIOT TpeOyeMblii pe3ysibTaT
CHIDKEHUST KOPPO3MHM  KOMIIpeccopa YIUIOTHUTENBHOTO Ta3a TMyTeM o0ecredeHus
3JIEKTPOXUMHYECKOHN 3aIMUThI AeTaliell W JIONMacTedl KOMIIpeccopa ¢ MOMOINBID XUMHYECKHX
BEIIECTB Jisi OOpaOOTKU BOABL, HO OOECMEYMBAIOT HEMOCTOSIHHYIO TMOJAa4y XUMHUYECKHX
BelIeCTB WK UX 3()(PEeKTUBHOCTD, OCKOIBKY 3HaueHue pH 4acTo sIBISIETCS HEMpPABHIIbHBIM,
YTO OIATH K€ KOHTPOJIHMPYETCS HOUPYIOIIMM HACOCOM M HeoOs3aTeNbHbIM TalimepoM. Eciu
koHTposib pH He padoTaeT HOKHBIM 00pa30M, KOHTPOJIb C TTOMOIIBE) XUMHUYECKUX BEIIEeCTB
mMeHee 3(QeKTuBeH, MOCKOJIBKY HCIONIb3yeMble XMUMUYECKHE BEIIECTBA XapaKTePU3YIOTCS
s¢dexTuBHBIMUA U HedhdekTrBHBIMU quana3oHamu pH. ITpon3BogUTENBHOCTH OCHOBaHA Ha
YPOBHE aKTHBHBIX XUMHUYECKHX BEIIECTB B BOJAE, & XMMHUYECKHE BEIIeCTBA HE OOECMEeUHBAIOT

3aLUTy O0NIACTU HIKE MO MOTOKY, Il ra3000pa3Hble Maphl NEPEHOCAT Bary, U HEOOXOIUMBI
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TUIeHKoOOpa3oBaTeii U MHrUOUTOphI mapoBol (a3el. OOpas3ipl Marepuana OOECTIeUHUBAIOT
3amasaplBaOle MHAMKATOpbL, a 30HA Corrater — WHAMKATOP pPeaJbHOrO BPEMEHH, U
MNPAaKTUICCKUM PE3YJIbTATOM SBJIACTCA OTCYTCTBUEC IIPUHATHUA peLHeHHI:I B p€aJIbHOM BpPpEMECHU

" MOTCHIHAaJIbHasA orroKa 30HAa KOPpO3HHU Mpu BOBHUKHOBCHHUUN HAKUIIN B CUCTEME.

[0036] AnbrepHaTHUBHBIE peEIIEHUs IO METAUIyprH4ecKUM MarepuajaM JIoNnacTed
(HepkaBeroIasi CTajlb U HHUKEJb) MO3BOJSIFOT YJYUYMIUTh XapaKTEPUCTHKU JIOTIACTEH |
YBEJIMYUTh CPOK CIYKOBbI 0OOpPYNOBaHMS, HO SIBISIFOTCS AOpOroctosmuMu. Cpok CirysKObI
JomacTell  YBENMYMBAETCS, HO KOPPO3HMOHHAs BOJA TO-TIPEXKHEMY BO3JCHCTBYEeT Ha

UCTIOJIb3Y eMbIE TPYOOIPOBO/BI.

[0037] Co ccpuikol nanee KOHKPETHO Ha (ur. 2, B APYyroM HIUTFOCTPATUBHOM BapUaHTE
OCYIIECTBIEHUsT CUCTeMbl 10 YIUIOTHUTENBHOrO ra3a IO HACTOSIIEMY H300pETEHHIO,
OTpaOOTaHHBI ABIMOBOH Tra3 W3 YyCTAaHOBKM pudopMuHra 26, u poxurarens 28, H
HeoO0s3aTeIbHO KOHIUIIMOHEP YILIOTHUTENBHOrO ra3a oxjaxkmarorcs ¢ ~ 1000°C mo 40°C B
oxjaaurene 12 yNJIOTHUTENBPHOrO ra3a MW 3aTeM MOCTYyHalT B Kommpeccop 14
YIUIOTHUTEJIBHOTO Tra3a, 3a KOTOPBIM CJEAYIOT KOMIIEHCAaTOpel myibcauuu 16. Ilocne
KOMIIEHCATOPOB MyJjbCalli 16 yNJIOTHUTENIBHBINA ra3 MPOXOAWUT 4epe3 A00XJaauTenb 18
YIUIOTHUTEJIBHOTO Ia3a, MOCJe Yero pa3fessieTcsl Ha TPU MOTOKA: MOKPBINA YIUIOTHUTEIbHBIN
ras, CyXOH YIUIOTHUTENbHBbII ra3 W YIUJIOTHUTENbHbI ra3 u3 HuwkHell uactu. Cyxoi
YIUIOTHUTEJbHBIA Ia3 OTJIMYAETCS OT MOKPOIrO YIUIOTHUTEIBHOIO rasa TeM, 4YTO CyXOH
YIUIOTHUTEJIbHBIH a3 MPOXOIUT Yepe3 ocywuuTenb 20 yINIOTHUTENBHOTO ra3a (Heo0s3aTelbHO
¢ OOXOIHBIM TMyTEM), a HIDKHUI YIUIOTHUTENIbHBIA Ta3 JOMOJHUTEIbHO MPOXOIUT uepes
KOMIpeccop 22 VYIUIOTHUTENBHOIO ras3a U3 HIDKHEH 4YacTh W Jooxjanurens 24
YVIUIOTHUTEJBHOTO TIa3a W3 HIDKHEW 4acTu. B 1MaHHOM AOKyMeHTe BOja, MOAaBaeMas B
KoMIIpeccop 14 yMIOTHHUTENBHOIO rasa, BKJIIOYAET MATKYH BOAY, MOAABAEMYI0 U3 OJIHOTO
win Oonee cmsirguteneit Boabl 30, U KOHTPOIUPYETCs u3MepuTeseM Kainblus 32. MHkekTop
34 nHrHOuTOpa KOPPO3UH TUAPABINIECKH COSTUHEH C TIOTOKOM MSITKOH BOJBI U YIIPABJISETCS

cuctemotii 36 DCS, xoTopasi HAXOIUTCS B CBSI3U C HHKEKTOPOM 34 MHTHOUTOPA KOPPO3HH.

[0038] DyHKIMOHATBHO, KPUTHYECKAsI MIEPEMEHHAsI, KOTOpasi KOHTPOJUPYET KOPPOIUOHHY IO
npuponay Boabl, HacklmeHHOH razom CO, — pH — HazpexHa u 3¢ deKkTHBHA B OKpYKAOLIEH
cpene, KoTopas A0 3Toro He cywectsoBana. pH-30Ha 38 xontponupyer pH nmoctynaromen
Bonbl, ucrnonbdyemoir B SGC 14. C momompio ympasnenuss DCS moxkHO oOecneunThb

HaJUIeKaIUi yPOBEHb BIIPbICKA HHTHOUTOpPA KOPPO3UN/HAKUIM B IOTOK BoAbl. Jnanaszon pH



WO 2021/262145 14 PCT/US2020/039042

Ha BXOA€ NOKa3aH B Tabmuie 3 HIDKE, IZ€ TaKKe YyKa3aH [Uamna3oH, B KOTOPOM
MO AEP>KUBAETCS POLIECC.
pH na Bxone pH na Bxone Hwxuauin BepxHnuii
6e3 obpaboTtku | ¢ 0OpabOTKOM | IOMyCTHMBIiA JOTY CTUMBII
npenen npenen
4,5-6,0 7,8-9,0 7,5 10,0

Tabnuua 3. pH nmoToka Boxbl Ha BXOnE

[0039] [lnst Toro, uToObl 0OecneunTh perynupoanue ypoBHs: CO; B MOCTYMAKOIIEM TBIMOBOM
rase B TEUEHHE BCEro MPOLECCa, UCIONb3YeTCsl BTOPUYHOE yCTponcTBO 40 MoHuTOpuHra pH

Ha cimBe SGC. pH cOpoca HaxoauTcs B TUana3oHax, YKa3aHHbIX B Ta0nuLe 4.

pH c6poca 6e3 pH cbpoca ¢ Huxuuit BepxHuit
obpaboTku 00paboTKOit JOTTy CTUMBIH JOMY CTUMBIH
npenen npene
5,5-6,0 8,290 78 9,5

Tabmuua 4. pH cbpoca moToka BOabI

[0040] Dtor BTOpOi 30HHM 40 BCTpOeH B CiAMB cOpoca KOMIIpeccopa, IMPOITyCKHAs
CIOCOOHOCTh KOTOPOTO AOCTATOYHA Uil TOTO, 4TOOBI 30HA 40 obecrieunBai HeNpepPbIBHbIHI
NOTOK OTpaOOTAaHHON BOJBI, JBMXKYLIEHCS Ha MPOTsKEHUU Beero npouecca. latuuku pH 38,
40 unaTerpupoBansl B cucremy DCS 36 Takum 0Opa3om, 4TO MOKHO MOAEPKHBATH BEPXHUI
U HIWKHUH nonycrumble nuana3onsl pH. Konrpons pH obecneunBaercs curnaniom DCS Ha

Hacoc 42 nogayu XMMHYECKUX BEIeCTB HA OCHOBAHHUH HENPEPBIBHOIO MOHUTOPUHTA.

[0041] MeTtonomnorusi 60peOBI ¢ KOPPO3UEH MO HACTOSIIEMY H300PETEHHIO OTIMYAETCS OT
CYLIECTBYIOINEH MPAKTUKH HM3-3a WCIOIb30BAHUS WHTMOMTOPOB KOPPO3UH C HECKOJbKUMH
(YHKIIMOHATBPHBIMUA BO3MOXKHOCTsIMU. Kak mokazano Ha ¢ur. 3, 3oHn Corrater 45
pacnonoxeH psgoM ¢ pH-3ommom 39 omnoro w3 ycrpoiicte 40 monuropuHra pH.
CootBercTByromasi obpaboTka 34 BKIOYAaeT IUIEHKOOOpasyromue, mnapodasHble WU
MIOBEPXHOCTHO-aKTHBHbIE XHMHUYECKHE BEINECTBA, IOAABAEMble B TIOTOK BOABI Ha BXOJE B
SGC 14 Bmecrte co cpenctsoM 42 perynuposanus pH. Jlo3npoBaHne XUMHYECKUX BEIIECTB
3aBHCUT OT UCTOYHHUKA N00aBOYHON BOnbL, U B cucreme 10 mcnonbsyercs 30Ha Corrater 44 B
pekume peanbHOro BpeMeHu Ha copoce u3 SGC 14 nns onpeneneHust CKOPOCTH KOPPO3HH B
mmax B roa. Kpome toro, koppo3noHHas cTolika 46 co CTaHAApTHBIMU 00pa3LiaMH U3 CTaJIH

1018 wnu 1. 1. onleHUBaeTCs Kakable 45 nHel (¢ ucnonb3oBaHueM Merona ucnbiraHust ASTM
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D4778 - 15), Hanpumep, B KadecTBe H30BITOUHOrO HCHbITaHUA. [IpuMeHsieMble Npernesnsl

CKOPOCTH KOPPO3UHU NIPHUBEIEHBI B TAOIHLIE 5.

CxopocTb KOppo3uH Cxopoctb Hwxnui Bepxuuii
0e3 XUMHUYEeCKOit KOPPO3HH C JOMyCTUMBIN | JOMYyCTUMBIN
obpabotku XUMHUYECKOMH npenen npenen
00paboTKOM
> 20 MHJIOB B T'OJ 0,1-1,0 muna B roxg Her 2.0 muja B rox
JaHHbIX

Tabnuua 5. CkopocTu KOppo3uu

[0042] 3onx Corrater 45 pacnionoxen psinoM ¢ pH-30Hm0M 39 1 TakKe MOIKIIFOUEH K CUCTEME
DCS 36 (¢ur. 2). 3oug Corrater 44 (pur. 2) xapakTepu3yeTcst BEPXHHM IPENEIOM CKOPOCTH
KOPPO3UH, YCTAHOBJIEHHBIM JJISI ONTHUMAJBHOIO KOHTPOJsl. Hanmdue HIDKHEro mpenena He
TpeOyeTcsi, TOCKONIbKY LEJbI MpoLecca SBIACTCS MUHHUMM3aLUMs Koppo3uu. B mroOoii
MOMEHT, KOrjJa CKOpPOCTbh KOppo3uu mpesbimaer 2,0 Muiaa B rof, Hacoc 34 myis moaadu
xuMHu4decknx Bemects (¢pur. 2) mo curHany or DCS 36 yBennumBaeT momady 10 TeX IIOD,

IOKa CKOPOCTh HE YIAAeT, HanpumMep, Hke 1,0 Muna B rox.

[0043] Takum oOpa3oMm, HCMOJNBb30BaHME HaAEKHOTO pH-30HAA 1711 KOHTPOJISL TaKOTo
mpouecca paHee He mpoBoawiock. Hacrosimee wn3o0pereHue BKIOYAET CIENYHOLIUE
YHUKaJIbHbIE TMPU3HAKU 30Ha, KOTOPBIM TEmepb MOXKET MCIOJIb30BATHCS B 3TOU Cpeae C

BBICOKOW HAJI€KHOCTBIO U TOYHOCTBIO. DTH MPU3HAKH 30H/A MEPEYHCICHbI HIKE:!
- COCTaB CTeKJIa Oe30MmaceH )il OKPYIKArOIIeH Cpebl,

- XUMHYECKH pa3paboTaH, YTOOBI MPOTUBOCTOATh BO3NEHCTBHIO OKPYIKAIOIIEH CpPEabl,

4TO 00ecrevnBaeT XUMHYECKY O CTOMKOCTh U H3HOCOCTOUKOCTD,

- YCTOWYMBOCTb K BO3/I€HCTBHUIO arpeCCUBHBIX ra30B,

- YCTOWYHUBOCTb K UCTUPAHUIO U BBICOKOCKOPOCTHBIM TBEPBIM HaCTHLIAM,
- (YHKIUS 3JIEKTPOHHOM MepenayH,

- TBEPAOTCJIbHAA KOHCTPYKIUA MMOJIHOCTBIO I'CPMETHYHA U aAallTUpOBaHA K YyCJIIOBUAM

OKpY>Karolleu Cpensbl,
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- BHyTpeHHHe O-KONbLia HE UCIOJIB3YIOTCS, TAK KaK OHU JEerpajiupyloT U MOTYT BBINTH

U3 CTPOH,

- HE UCTIOJIB3YHOTCs I'CJIN WJIH 3JICKTPOJIUTBI, TAK KaK OHU MOTYT JICTKO 3arpsA3HUTHCS U

YBEJIUYUTh O0bEM TEXHHUYECKOTO O0CITy KMBaAHUS,

- Ype3BbIYaliHO OOJbInasi IUIOIAAb IHMOBEPXHOCTH CHIDKAeT O0Opa3oBaHHE Harapa u

MNOBBIIACT HAACKHOCTD,

- XapaKTePUCTUKU CTeKJia OOECNeuMBaIOT O4Y€Hb HHU3KOE OTKJIOHEHHWE W HAAEKHOCTb
MOKa3aHU B TEYEHUE JUIMTEJIbHOTO BPEMEHH, COCTAaBJAKOUIEro 2-4 HEAeau, MpPU 3TOM

eXeIHeBHasl HACTPOIika He Tpedyercs,
- CTEKJISIHHAsI KOHCTPY KIS OTJIMYAeTCsl BBICOKON IPOYHOCTBIO U

- KOHCTPYKLHUSI C JIBOMHBIM W TPOHHBIM CraeM OOeCHeuMBaeT JIUTEIbHBIH CPOK

CITy KOBI.

[0044] Takum obpa3om, HanexxHbI MOHHTOpHHT pH mo3BossieT mpaBuiibHO OydepuszoBaTh
BOAY Ul OXJIAKIEHUS ABIMOBBIX Ta30B YCTAHOBKH PU(POPMHUHTrA, YTOOBI NMPENOTBPATHUTH
BO3HUKHOBEHHE KOPPO3UHM U HAKUMHU. MOHHUTOPHUHI B pPEXKHUME DPEATBbHOIO BPEMEHH C
nomomibto  cuctembl DCS  mo3Bossier perynmpoBath Oydepusammro pH mo  wmepe
HeoOxomumocTH. IIpu3HaK pe3epBHOTO MOHHUTOPMHTAa HAa BBIXOAE U3 KOMIIPECcopa
obecrieunBaeT KOHTPOJb pH M OTCYTCTBHE HENOCTATOYHOW WM HW30OBITOYHON TMOAAYH
OydepHoro pactBopa. XUMUUECKUIH KOHTPOJIb KOPPO3UH 3P(HEKTUBHO MOANEPIKUBAETCS, TaK
KaK NpaBWIbHBIA pH BOJBI MO3BOJSIET MCHOJIB30BATH MPOAYKTHI ISt OOpBOBI ¢ KOppO3Ueit
npu CoOTBeTCTBYIOIEM pH, mpu 3Tom 3¢ dexTuBHOCTS 00padoTku moBeimaercs. CKOPOCTb
KOppo3uu (M, COOTBETCTBEHHO, 3(P(EKTUBHOCTb) OTCIEKUBAETC M KOHTPOJHPYETCS C
nomoueio cucreMbl DCS 1 obecrieunBaeT nocTmwkeHne TpeOyeMbIX pe3yIbTaTOB B 3a/1aHHBIX
nuamna3onax. J{ist 60peObI ¢ KOppO3UeH UCIONB3YIOTCS mapodasHbie, MICHKOOOPpasyoIe
ACWCTBYIOIME HAa IMOBEPXHOCTb HMHTHOWUTOPBI, Onaromapst demy yiydmaercss padora
KOMIIPeCcopa U MPOIeCCOB, MPOUCXOASIINUX HIDKE TIO TIOTOKY (10 ocyInuTeseii), odpasyercs u
NIOAIEPKUBAETCS 3aLUTHBIN ci10ii. KOHTpOJbh mapoBoii (ha3el rapaHTUPYET, YTO KATUIH BOABI B
ra3e yIUIOTHEHMs] HE BBI3OBYT JaJIbHEHIIEH KOppo3uM A0 ocywutess. Bcee aspo3osbHble
KalTd BOJBI, KOTOpbIE MMOKWAAIOT Tra30Byl0 a3y (T. €. KOHACHCHPYIOTCS), OCEHAIT C

HEHUTpaJIbHBIM pH, TeM caMbIM CHHKasi KOPPO3HOHHYKO NMPUPOAY BOABL. B pesynbrare BCEro
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STOrO KOMIIPECCOP VIUIOTHUTEJIBHOTO Ta3a W mpouyee oOopynoBaHue paboratoT Oosee
HaJCKHO u ONTUMU3UPYIOT npoOu3BOACTBO, TaK KaK HUCKJIFOYACTCA TEXHUYECCKOC

00CIy>KMBaHHE U PEMOHT, BbI3BAHHBIE KOPPO3UEH M 00pa30BaHUEM HAKUITH.

[0045] XoTs HacTosiLIee H300peTeHne MPOULTIOCTPUPOBAHO U OMUCAHO B JAHHOM JTOKY MEHTE
CO CCBUIKOM Ha MPEAIOYTUTENIbHBIE BAPUAHTBI OCY LIECTBJIEHUS U €r0 KOHKPETHbIE IPUMEPHI,
CHEeLMANMCTaM B IAHHOM 00JacTu OyIeT OYEBHIHO, YTO APYTHE BAPUAHTHI OCYIIECTBICHHS H
NPUMEPBI MOTYT BBITIOJHATh MOXOXKHE (PYHKLUMU W/WIM TOCTUraTh MOAOOHBIX PE3yJIbTaTOB.
Bce Takue >KBUBaJIEHTHBIE BapHUaHTbI OCYIICCTBJICHUA W IMMPUMEPBI HAXOAATCA B NPEACiax
CYLIHOCTU U 00beMa HACTOSIIEr0 M300pPETeHUs U TEM CAMbIM IMPENINOJAratoTCs, U MPH 3TOM
NMOoAPa3syMeEBACTCsA, UYTO OHU OXBATBIBAIOTCA CICAYIHOIIHUMU HECOTPAHUYUTCIbHBIMH IIyHKTAMU

(bopMy JIbI I300pETEeHHUS TSI BCEX HeJeH.
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DOPMVIJIA N30BPETEHHA

I. Crnoco0 3kcrutyaralu KOMIPECCOpa YIUIOTHUTENBHOIO TIas3a, HCIOJNb3yeMOro B

npouecce npsiMoro BOCCTaHOBJICHUS, IIPU 5TOM CIoco0 BKJIFOYAET:

OCYIIECTBJICHME MOHMTOpUHra ypoBHsa pH mnoTroka BOABL, HCHOIB3YEMOrO B
KOMIIPECCOpPEe YIUIOTHUTENBHOIO rasa, rae Ha yposeHb pH moTtoka BOABI BIMSIET MOTOK
IBIMOBOT'O T'a3a YCTAHOBKU pU(OPMHUHTA, KOTOPBIH BCTYAeT B KOHTAKT C TIOTOKOM BOJBI, 1€
CTaqUI0 MOHUTOPHHIA OCYINECTBISIIOT B OJHOM WM 0Ojiee MeCTax BbIMIE IO IOTOKY
OTHOCUTEJIBHO KOMIIPECCOpa YIUIOTHUTEIBHOIO ra3a W HUXKE IO IMOTOKY OTHOCHUTENBHO

KOMITpeccopa; u

peryaupoBanue ypoBHs pH moToka Boawl Ans noaaep:xkanus yposHs pH nmotoka Boabl
B 3apaHee OIpPEAEICHHOM [Mala30He HAa OCHOBAHUM MOJYYA€MBIX AAHHBIX CO CTaJHUH

MOHUTOpPUHTIA.

2. Crnoco0 mo m. 1, ITOMONHUTENBHO BKIOUAKOIIMNA monaepkanue ypoHs pH motoka

BOJbI BbIIIC IO MOTOKY OTHOCUTCIIBHO KOMIIPECCOPA YIUIOTHUTEIIBHOIO Ia3a B AUAINIA30HE OT

7,5 o 10.

3. Crnoco0 mo m. 1, ITOMONHUTENBHO BKIIOUAKOINMN monaeprkaHue ypoHs pH motoka
BOJIbl HIDKE M0 MOTOKY OTHOCHUTEIBHO KOMIIPECCOPA YIUIOTHUTEIBHOTO ra3a B AMANa30HEe OT

7,8 10 9,5.

4. Cnoco6 mo m. 1, roe perynupoBanue ypoBHs pH MOTOKa BOIBI BKJIIOYAET BBEACHUE
XUMHUYECKOro BELICCTBA, PEryJIMPYyHOLICIro YpPOBCHDb pH, B IIOTOK BOABI HAa OCHOBaHUHU

MOJIy4a€MbIX TaHHBIX CO CTAAUHU MOHUTOPHHIA.
5. Cnoco0 o 1. 1, TOMOJHUTEIBLHO BKIFOYAFOIIHMN:

OCYLIECTBJIEHUE MOHUTOPHUHra KOPPO3MOHHOM  aKTHMBHOCTM IOTOKa  BOABI,
UCTIOJIB3Y EMOTO B KOMIIPECCOPE YIUIOTHUTEIBHOIO ra3a, Il Ha KOPPO3UOHHYI aKTHBHOCTH
MIOTOKA BOZBI BIMSIET TMOTOK JIBIMOBOI'O ra3a YCTAHOBKH PpU(OPMHUHTA, KOTOPBIH BCTYNAaeT B

KOHTAKT C IMIOTOKOM BOJbI, U
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pPEeryJIMpOBaHUE KOPPO3MOHHOM AKTUBHOCTH IIOTOKA BOABI I MOAAEPKAHUS
KOPPO3UOHHOW aKTUBHOCTH MOTOKA BOJIbI B 3apaHee ONpPEAEIeHHOM IUana3OHe Ha OCHOBAaHUU

NMOJIy4a€MbIX HaHHbIX CO CTAAUHU MOHUTOPHHIA.

6. Crnoco® mo m. 5, JOMONHHUTENBPHO BKIIOYANOMMN MOAJEpKaHUE KOPPO3HOHHOI

aKTUBHOCTH MOTOKA BOABI B MUarna3zoHe MeHee 2,0 MuJjia B roJ.

7. Cucrema 3KCIUTyaTalli KOMIIPECCOpa YIUIOTHUTEIBHOIO Tra3a, HCIOJIb3yeMOro B

npoLecce NPsIMOro BOCCTAHOBJIEHUS, IPU 3TOM CUCTEMA CONEPKUT:
pacIpeneNeHHy 0 CUCTEMY YIIPABJIECHUS,

onuH wiu Oonee pH-30HAOB, COENUHEHHBIX C PACMPENENIEHHOW CHCTEMON YIPABICHUS H
BBIMIOJIHEHHBIX C BO3MOXHOCTBK) MOHUTOpPHHIa ypoBHs pH nmoTtoka BOAbI, HCHONB3YyEMOrO B
KOMIIPECCOpPE YIUIOTHUTENBHOIO ras3a, rae Ha yposBeHb pH moToka BOABI BIMSET MOTOK
IBIMOBOT'O T'a3a YCTAHOBKU PU(OPMHUHTa, KOTOPBIA BCTYIAET B KOHTAKT C TIOTOKOM BOJBI, 1€
MOHHUTOPHHI OCYLIECTBIISIETCS B OAHOM MM OOJiee MECTax BBILIE IO MOTOKY OTHOCHTEBHO

KOMIIPECCOPA YIUIOTHUTEIBHOT'O r'a3a U HUKE MO MOTOKY OTHOCUTECJIBHO KOMIIPECCOpA, U

XUMUYECKUNM UHXKEKTOP IJIsl peryauposanusi pH, coenMHEeHHbIN C pacnpeneaeHHON CUCTEMOMN
YIIPABJICHUS] U BBITOJHEHHBINA ¢ BO3MOXKHOCTBIO PEryJIMpOBaHUs ypoBHs pH moToka BOABI B
3apaHee ONPEACJIEHHOM IMAaNa30HEe Ha OCHOBAHMUU IOJNYYAaE€MbIX HAHHBIX OT OJHOTO MIIU

Gonee pH-30HA0B B HANPABJICHUH PACTIPEAETEHHON CUCTEMBI yIIPABIICHHS.

8. Cucrema mo mn. 7, mpemycMaTpuBaroinas nojaepxaHue ypoBHs pH moTtoka Bojbl

nepes KOMIPeCCOpOM YIIOTHUTENBHOTO ra3a B [uana3zone ot 7,5 no 10.

9. Cucrema mo n. 7, mpeaycMaTpuBarollas nopajaep:kanue ypoBHs pH moroka Boabl

MOCJIe KOMITPeCCOopa YIJIOTHUTEIBHOIO rasa B guanasone ot 7,8 10 9,5.
10. Cucrema o 1. 7, AOTIOJHUTENBHO COAEPIKALIAS:

3o Corrater, COEIMHEHHBIM C paclpeAesNeHHOW CHUCTEMOM YMpaBleHUs WU
BBITIOJTHEHHBIA C BO3MOKHOCTBIO MOHHUTOPUHTA KOppOSPIOHHOfI AKTUBHOCTHU IIOTOKa BOJbI,
UCIIOJIB3Y EMOTO B KOMIIPECCOPE YIUIOTHUTEIBHOIO ra3a, I7ie¢ Ha KOPPO3UOHHYI0 aKTHBHOCTH
MIOTOKA BOZBI BIHMSIET TMOTOK JBIMOBOIO ra3a YCTAHOBKH PU(OPMHUHTA, KOTOPBIH BCTYNAeT B

KOHTAKT C MOTOKOM BOJbI, U
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XUMUYECKUM HMHXKEKTOP IJIsl KOHTPOJII KOPPO3UOHHON aKTUBHOCTU, COCIMHEHHBINA C
pacIpeneseHHON CUCTEMON YIPABIEHUS U BBINOJIHEHHBIM C BO3MOXXHOCTBIO PETyJIMPOBAHUS
KOPPO3UOHHON AKTHUBHOCTH IIOTOKA BOABI AJIsI MOAAEPXKAHUSI KOPPO3UOHHOW AKTUBHOCTHU
IOTOKA BOABI B 3apaHee ONPENEICHHOM AUAaNa30He Ha OCHOBAHUM IOJYYAaE€MbIX JAHHBIX CO

CTaaui MOHHUTOpPUHIA.

11. Cucrema no n. 10, npegycMarpuBaroiiasi noanepkaHue KOPPO3HOHHON aKTHBHOCTHU

MOTOKa BOJbI HIKE 2,0 MUJIa B TOI.

12. Cucrema mo mn. 10, rme XUMHYECKHH WHXKEKTOP JJIsI KOHTPOJS KOPPO3MOHHOMU
AKTUBHOCTH BBIMOJHEH C BO3MOKHOCTBIO OCYIIECTBJICHHS] JOCTABKU B TOTOK BOIBI OJHOMU
win Oojiee W3 MPOrpaMMm IUIEHKOOOpasyroiel, mnapodasHO H  3IEKTPOXUMUYECKOU
KOPPO3UOHHOHN 00pabOTKU IjIsi MONAEepsKaHUsl KOPPO3UOHHOW aKTHBHOCTU IMMOTOKA BONBI B

npeaciax 3apaHee ONpeaACIICHHOrO AMarna3oHa.

13. Cucrema o 1. 10, roe oguH u3 ogHoro win 6onee pH-30HAOB pacronokeH BMECTe C

3oua0M Corrater.
14. Cucrema npsIMOro BOCCTAHOBJICHUS, COJEPIKaLIast:
neyb,

KOMIIPECCOp YIUIOTHUTEJIBHOIO rasa, BBIMOJTHEHHBII C BO3MOKHOCTBIO

OCYyHECTBICHUA JOCTABKH YIINIOTHUTCJIBHOI'O I'a3a B II€Yb,

YCTaHOBKY pU(OPMHHTA, BBITOJHEHHYIO ¢ BO3MOKHOCTBIO OCYINECTBJICHHS JOCTABKH

MOTOKA JBIMOBOT'O Ira3a yCTAaHOBKU pH(OPMHUHTA B KOMIIPECCOP YIIOTHUTEIBHOTO ra3a,
pacIpeneseHHY 0 CUCTEMY YIIPABJIECHUS,

onuH win Oonee pH-30HAOB, COENMHEHHBIX C PACIPENENIEHHONW CHCTEMON YIPaBICHUS H
BBITMIOJIHEHHBIX C BO3MOXXHOCTBK) MOHUTOpPHHIra ypoBHs pH nmoTtoka BOABI, HCHONB3YyEMOrO B
KOMIIPECCOpPE YIUIOTHUTENBHOIO rasa, rae Ha ypoBeHb pH moToka BOABI BIMSET MOTOK
IBIMOBOT'O T'a3a YCTAHOBKU PU(OPMHUHTa, KOTOPBIA BCTYIAET B KOHTAKT C TIOTOKOM BOJBI, I7I€
MOHHUTOPHHT OCYLIECTBIISIETCS B OAHOM MM OOJiee MECTax BBILIE IO MOTOKY OTHOCHTEJBHO

KOMIIPECCOpPA YIVIOTHUTECIBbHOT'O r'a3a U HUKE IO MOTOKY OTHOCUTECJIBHO KOMIIPECCOpA, U
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XUMUYECKUM WHXEKTOpP AJI peryJuposanHust pH, COEOUHEHHBI C pacHpeneseHHON
CUCTEMOHN YNPAaBJIICHUs U BBINOJIHEHHBIM C BO3MOHOCTBIO peryJupoBaHuss ypoBHsa pH
IIOTOKA BOABI B 3apaHee ONPENEICHHOM AUAna3OHe Ha OCHOBAHUM IOJIyYa€MbIX JAHHBIX OT

OOHOI0 WJIn oonee pH-SOH}IOB B HAIIpaBJICHUN pacnpe):[eneHHoﬁ CHUCTEMBbI YIIPABJICHUA.

15. Cucrema mpsIMOro BOCCTAHOBJIGHHS MO I 14, mpeaycMaTpuBaroIasi MoanepskaHue
ypoBHsi pH moTOKa BOZABI BBIIIE MO MOTOKY OTHOCHUTEIBHO KOMIIPECCOPA YIUIOTHUTEIHHOTO

rasa B quanasone ot 7,5 go 10.

16. Cucrema mpssMOro BOCCTAHOBJIEHUs IO 1. 14, mpenycMaTpuBaromasi MOAAepsKaHue
ypoBHsA pH moTroka BOABI HUKE MO MOTOKY OTHOCHUTEJIBHO KOMIIPECCOpPA YIUIOTHUTEJIBHOTO

raza B guamna3oHe ot 7,8 10 9,5.
17. Cucrema npsIMOro BOCCTAHOBJIEHHUS 1O M. 14, TOMOIHUTENBHO colleprKallas:

3o Corrater, COEIMHEHHBI C paclpeAesNeHHOW CHUCTEMOW YMpaBlIeHUs WU
BBITIOJTHEHHBIA C BO3MOKHOCTBIO MOHHUTOPUHTA KOppOSPIOHHOfI AKTUBHOCTHU IIOTOKa BOJBI,
UCIIOJIb3Y EMOTO B KOMIIPECCOPE YIUIOTHUTEIBHOIO ra3a, IZleé Ha KOPPO3UOHHYI0 aKTUBHOCTH
MIOTOKA BOZBI BIHMSIET TMOTOK JBIMOBOI'O ra3a YCTAHOBKH PU(OPMHUHTA, KOTOPBIH BCTYyNAaeT B

KOHTAKT C MIOTOKOM BOJbI, U

XUMHUYECKUH HMHXXEKTOP MJIs1 KOHTPOJISI KOPPO3HMOHHOM aKTUBHOCTH, COCIUHEHHBIN C
pacnpeneneHHON CUCTEMON YIPABIEHHUS! U BBINOJHEHHBIN ¢ BO3MOXKHOCTBIO PEryJIMPOBAHMUS
KOPPO3UOHHOM aKTMBHOCTU IOTOKA BOABI IS MOAJEPKaHUS KOPPO3HOHHON aKTUBHOCTH
MOTOKa BOABI B 3apaHee OINpenesieHHOM uana30He Ha OCHOBAHUH MOJyUYaeMbIX JaHHBIX CO

CTaguuu MOHUTOPUHTIA.

18. Cucrema mpssiMOro BOCCTAHOBJIEHUs MO 1. 17, mpenycMaTpuBaromasi MOAAEpsKaHUe

KOPPO3UOHHOM aKTUBHOCTHU [IOTOKA BOABI B Auana3oHe MeHee 2,0 Muia B rof.

19. Cucrema mnpsiIMOTO BOCCTAHOBJIEHHS TO 1. 17, rHe XUMHUYECKUM WHXKEKTOp IS
KOHTPOJISl KOPPO3UOHHON aKTUBHOCTH BBITIOJTHEH C BO3MOXKHOCTBIO OCYILIECTBICHUS JOCTABKU
B TIOTOK BOJBI OJTHOM Wik OoJiee U3 TuieHKooOpasyrolet, napoda3sHol 1 3JIeKTPOXUMUIECKOM

oOpaboTku.

20. Cuctema mpsIMOro BOCCTAHOBIEHMs 1O M. 17, rae oauH u3 omHoro wium Oonee pH-

30HAOB pacCHOJIOKEH BMECTE C 30HAOM Corrater.
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