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Hacroanuui PykoBOISUM JOKVMCHT PACNPOCTPAHACTCA HA NAPOBOAAHOINN
TpakT kotos. [1B/] # naponpoBoab! CTAHUNOHHON CNEMBb! IHCProbnokoB |
VCTARABITHBACT CIHHLIC NPABIHIA NPOBCACHHA MAPOBOIOKHCITOPOIHON OUHCTRKH
i naccHsnum (NMBKOnTD obopyioninug.

OCHORHBIC TOTORCHHA AAHHOIO JOKVYMCHTA MONYT ObITh HCMONBLIOBAHMLL
TAKRC JU1 HCO0MHBIN KOTII0B, ¢ RHCCCHUCM KOPPCKTHBOB, OTIPCICNACMBIX HX
MAPAMCTDANMI # OCOOCHHOCTAMN KOHCTPVKILMI

PyRKOBOASIINIT JOKVMCHT paipiboTaH B J0noancHie K "TTpasumaM TCXHH-
YCCKOI IKCIUIVATAUNH IICKTPIMCCKBN cTaHumi i cereii” P 34.20.501—95.

PvKOBOIALUHIT JOKYMEHT NPCIHATHANCH X718 JKCILTVATAUNOHHOMO NEPCOHA-
Ja TOC. HATAN0UHBIX, NPOCKTHBLIX H HAYUYHO-HCCIEI0BATEILCKHX OPraHH3a-
UHH. 11BOI0B-HITOTOBHTEICH JHCPrETHYECKOro 0O0PY.10BAHNA.

OcHOBHBIC OOO3HAUCHHA H COKPAIICHHA. NPHHATHIC B TCKCTE W HA PHCYR-
KAX. MPHBCACHBI B MPHITOKCHIHN A,

Thamnie o mnoe

Hacrosuntit PyKkoBO2AWMKIT JJOKVMCHT HE MOXCT ObITh NOJHOCTBIO HITH

WICTHUHO BOCHPOITIBCICH. TEPAKIPOBAH H PACTIPOCTPAHEH €3 palpetueHuHs
PAO "EDC Poccun” it BTH



1 OBIIHE [NOJIOXEHUA

1.1 Memoo napoxucaopodnou owucmau u naccusayuu (I1KOull) naposo-
ARHO0Z0 MpPaKma 34epemusieckozo 0bopyoveanus

"naBHBLIMK €r0 AOCTOMHCTBAMH ABMHIOTCH BOIMOAKHOCTD OYMCTKH # riyBo-
KOH NACCHBILHH BHYTPCHHCH NOBCPNXHOCTH TPYO (NPH HCXOAHBIX OTIOKEHHAX
MPOAYKTOB Koppo3Hu < 200 r/M°) 63 HCMONBIOBAHHA KHCIOT, T.C. IKOJOTHYC-
CKaZ MHCTOTa MeTold. [1pH 3710M nocie BBOAA B 3KCIIYATAUMIO OLICTPO HOP-
MAJIHIYCTCA BOAHO-XHMMMCCKHH PCAMM, TeMIEpatypsl TPyO MOBCPXHOCTEH
HAIpeBd KOTA3 YCTAHABIHBAIOTCA HAa MHHHMAIBHOM YPOBHC H NPAKTHUCCKH
HCKIIOYACTCH CTOSHOYMHAaA KOppo3na 000opyaosaHns. L1 OCyWeCTBICHHA Me-
TOAA HCOOXOAMM 01801 MAPd OT NMOCTOPOHHCIO HCTOMHHKA C NIPAMCTPAMY
4,0—6,0 MITa u 250—00 °C. Aaa 310i ucan HCOOXOINMO CMOHTHPOBATL
COOTBETCTBYIOULHC CBASH € COCCAHHM KOTA0M H OTKNOYHTL NOCICAHMIE OT TVP-
OHHbI. KpOME TOro, A1 CO3IIHUA TPCOYCMBIN MACCOBLIX CKOPOCTCH Mapa He-
O0OX0ANMO TPUKT KOTAY PA3ACINTD Hit OTIC/IbHBIC KOHTYPhI CO CBOMMM BPCMCH-
HBIMH TPYOOHPOBOIAMI NOABOAL H COPOCA mapd. ITO 00YCIOBINBACT J0CTA-
TOMHYIO TPYAOCMKOCTL NTOATOTOBHTCALHBIN PAOOT, 0COOCHHO 1114 IHCPro0I0KOB
S00 u 800 MBr. Cncayer TAKAC OTMCTHTB, YTO VKA3AHHKBIH MCTOA HC MOMKCT
HCROAb30BATHCA NIPH BBOAC B 3KCILAYATAUHIO NEPBOTO KOTIA ANEKTPOCTAHLHM.

1.2 [Jareneiiune paspadorkd BTH no3sondin HCKBOUYKTE RCPCUHCACHHBIC
HeaocTaTki [IKO#IT. OcHoBHas HX 1ACH 3AKTIOMACTCA B TOM, YTO NPH A03H-
POBKE KHCA0POAd B BOIY M NOJACPAUHHH TPEOYEMbIX TCMACPATYP MOKHO MO-
JIYYHTDb NOA00HLIH 3PPCKT, 4TO H APH NAPOKKCAOPO,IHOI 00pudoTKE. C yHCTOM
3TOrQ MOAHO NPOBOANHTHL NAPOBOIOKKCIOPOAHYVIO 00puooTRy (HIBKOuI1) 1pyo
NOBCPXHOCTCH HArPesa H NaponpoBOAOB B Npouccce pactonkd korha. [lipu
ITOM IKOHOMAHICPHBLIK H NAPOOOPAIYIONIMI TPIUKTLI KOTd QOPIlOATLIBAKOTCA
BOAOH MK NAPOBOAAHON CMECLIO C KHCIIOPOAOAM, & HCPCIPLBaTeib, RPOMICHC-
IPEBATCL M HAPOBPOBOALL — KHCIOPOAOM M "COOCTBEHNBIM MAPOM, FCHCPH-
PYCMBIM NPH PAcTONKC KOraa. T1ocac MotraAd KOrl takad 00padoTRa co-
BMCLIICTCA € NPOIYBKOH NAPONpoB0108s O.10Ka € HCNOIL30BAHHEM HCOOXOAN-
MBIX A8 ITOr0 BPCMCHHBIX COpOCHBIX Tpyoonposo1os. [lpn INBKOuIl uc-
NOAL3YHOTCA WTATHOC 000PV20BAHIE IHCPTO0. 10K H WTATHBLIC NYCKOCOPOCHbLIC
ycrpoicTBia. [lpi HEOONOAUMOCTH, A0NOAHHTCIBHO MOHTHPYHOTCA BPCMCHHBIC
COpOCHBIC TPYOOMPOBOALL. OIHAKO HN KOIHUCCTBO HCCOHIMEPIHAMO MCHBUIC,
wem apd peaansaiiiy [TKOull “croponnnn” nmapom. Tlocacayiougie HCnbITa-
HHA NOJITBCPINTH, HMTO NPH PCIANIAUHH PCKOMCHIVEMOIO PeAKHMA 00padOTRIL
3pdexrusrocts meroaa FNBKOMI e mcubiue, ey [TKOUI.

1.3 Afemoo FIBKORIT MOAKCT HCNOIL3OBATBCA KK HA TIPAMOTOUMBIX, Tak H Hil
OUPAOAHHLIN KOT. TN, HA4YHHAA ¢ NCPBOro 0NOK) NICKTPOCTAHLIK,

Mctoa NBKOUHIT npHMCHACTCH NP SIrPATHCHHOCTH BHVTPCHMCH NOBCPN-
HOCTH TPYO HAPOBOAMHOINO TPAKTS 40 300 r/ac. Tip NPCAnY CROBOH 0OPUOOTHL
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NAPOBOIAHOTO TPAKTA H CODTHOICHHI BCOX POKRHMHBIN PCKOMCHIALNRHK H TCX-
HOJIOTHH 0OPA0OTKH MOKHO OPHCHTHPOBATLCA HA HPPCKTHBHOCTE OYHCTKH 10
70 %. xapaktepuiyeMoii kodypmumtentom Y pdexturnoctn (%)

Kop = G“G'" °. 100, ()

rac G, — KOTHYCCTBO HCXOAHLIX OTIOXKCHHIL, r/Mz;
G, - KOIHYCCTBO OCTABUIMNCA OTIOKCHHI, T/M”.

[Tpi KOJIMCCTBE HCNOAHBIX OTIOKCHHIT 0OBLLIC YKABAHHOTO BLIIUC BHITION-
HACTCA XMMHUCCKAS OYMHCTKA (TPOMBIBKA WIHM TPABICHHC) C ROCACIYIOUICH
NJAPOBOIOKHCI0POIHOH NACCHBALNCH N0 JAHHOH TEXHONOTHH.

[Tpn ucxoaubix larpasucHuax tpvo 6oace 200 r/mz, a TaKke npu obpa-
OOTKC BOIAHOrO TPAKTA, CCTH HCBOIMOXKHO 0DCCnedHTh CKOPOCTE BOAB Honece
(0,5 M/c, pCKOMCHANCTCA 118 KOTIOB BCCX THIIOB HCMNMO/IBI0BAHHC NCPCMCHHOIO
peanMa obpaboTk ¢ navmcHcHneM  Temncparypst Ha 80—100 °C u nepe-
BO;I0M CPC/bl B COCTOAHHC MAPOBOIAHOI CMcCH € cyxocThio HE Gonce 70 %.
fIpn nposcachum  naposoaokncropo o 0bpaborkit obCCNCHHBACTC KAk
O'HCTK, TaK H ravOoKAs NacCHRANHA RUVIPCHHHX NORCPXHOCTC TPYD.

2 CYIHIHOCTh METOJ/IA INTAPOBOJOKHCIOPOAHON
OUYHUCTKH H NNACCHBAUHH

2.1 Memoo TIBKOAIT skmouaeT cacaviowne npucast ¥ paspaborTky;

HCNOIL3IOBAHNC COOCTBCHHOTO NMapa KOTaad A% OUHCTKH H IMACCHBALH Na-
PONCPCIPCBIATCABHLIX NOBCHXHOCTEH HATPCRA. a TAKKC NPOMNAPONCpErpeBa-
TCA.

NPUMCHCHHC BOJIOOKHCIHTC/ILHOH OYHCTKH H NMACCHBAUHH TPAKTA NPAMO-
TOUHOIrQ KOTAR 10 BCTPOCHHOI MANBHXKH C NOLICPKAHHCM TCMNCPATYPH
ncpea B3 o 400 °C w qowmposkoii kncaopoaa na Beac [MOH (ast. cana
No 1540885 or 18.07 8R):

NPUMCHCHIC BOJOOKHCINTCILHOIT OMHCTKH H naccuBauuy Tpakrta 6apadan-
HOTO KOTNA. BKTHOMAA TOMOYHLIC IKPAHLI, C MOLICPRAHHCM TCMIICPATYPb! B
Ikpanax ~300 °C u Jo3nposannem kiciopoaa B npomcryneds [13H # konex-
TOPA HIDKHHNX TO'CK.

00paDOTKIl MHTATETBHOTO TPAKTA C JOTHPOBAHHEM KHCTOPOAA B MHTATCIb-
HVIO BOIV NPH paAdOTC HA HOMHHAIBHBIX NMApAaMETpax ANg NACCHBAUMH TPYyO-
yarku [TB/1 no Bonawoii cropone,

oOpaboTKa NMOJ0rpeBaTeneii BLICOKOTO JAaBICHHA NO MAPOBOH CTOPOHC nc-
PCIpeThiM MAPOM C KHCIOPOI0OM.

2.2 Booorxucropoonvio OMUCTKY H NMACCHBAUHIO BHYTPCHHHX NOBCPXHO-
CTCIl KOTCIbHBIX TPVO NponiIBoIRT B npouccce pacronku kotaa. lpun atom B
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NHTATELHYIO BOAY NEPSA NUTATCALHLIM HACOCOM WM B NPOMCTYNEHD HACOCA
NOoC/ie JOCTIDKCHHA HA BHINOAC H3 PAPO0Opu3YIoIICEO TPIKTR KOTAA 3AAaHHOI
TEMICPATYPhi BBOAXT KHCJIOPOA B KOJIHM4ECTBE, 0DCCACUMBAIOLUCM €ro coaep-
kanue B Boae 1,U—1.5 r/kr. TlpH 310M B NApe KOHUCHTPAUMA KMCIOpPOaA
NPAKTHYECKK TAKAA AC AIA NPAMOTOHHOIO KOTHA.

OOpasyromasca Ha BHYTPCHHCH NOBECPNHOCTH TPYO BO BPCMA Takoi odpa-
OOTKH NMPOYHAA OKCHIHAA IUICHKA MPENATCTBYCT B NEPIOA NYCKE H NOCIETYIO-
e IKCTUTYATAUHH SHEProdNOKa KOPPO3HIE NOBECPXHOCTEH OOOPY.I0BAHMA M
00O0rallCHHIO NMTATE1bHOM BOAbI MPOIYKTAMH KOPPO3HH.

[Ipx npoBeacHHM BOJOKHCNIOPOAHOH 0OpADOTKH KOHTYpa KOTI3 PEKOMEH-
AyeTcA NOAHATs TeMuepatypy soasi 3a 1B/ no 190—200 °C. 1n1a 3roro mo-
ACT ORITH HCTIOMBL30BAH NAP OT MYCKOBOMH KOTEIbHOI AW COOCTBEHHBIH Map
K071.14.

2.3 Illpu ucnonwv3osanuu NapoBOIOKHCIOPOAHOIO METOJA 0OPAbOTKY Bhi-
NOTHAIOT HA LUTATHOM OOOpY.I0BAHMHK. JlONONHMTEBHO B CXCMYy 0DpadoTKH
BKCTIOYAIOTCA TPYObl HeOonbworo adamerpa (20 MM), NOABOAAUIHE KHCIOPOA B
OPOMCTYIIEHL MHTATCALHOIO HACOCA H K 2KPAHaM 0apabdaHHOro KOTAa, 4 TAKKE
BpPEMEHHBIC COPOCHRIE TPYOONPOBOIKL.

2.4 OcHognbiM npeumynjecnsOM METOAA C HCNONLIOBAHHCM COOCTREHHO-
ro napa KOTja A4 NaponeperpeBarTeNs ABAACTCA YBEAHUCHHC 3()()CKTHBHOCTH
OMHCTKH M NACCHBALMH, YTO AOCTHIACTCA 33 CYET CTAOHJILHO BLICOKMX TEMIIE-
paryp (~400 °C) npu ornesoM obOorpeBe H HanHMHA Tennonepeaaydu. Cokpa-
MACTCA KOJMMECTBO KOHTYPOB OYHCTKH, TaK KAK MCNOAbL3YeTCA COOCTBEHHBIH
KOHTYD KOT/A.

2.5 C npusmenenuem NAPOBOAOKHCAOPOAHOrO METOJd BOIMOKHA OYMCTKA
NEPBOro Ha NAHHOH 3NECKTPOCTAHUHH 3Heprodnoka. [lpn uexoanoMm -3arpsasite-
RuH Tpy6 ao 300 [/M” MOAKHO OTKA3aTbCA OT COOPYACHHA CXCMbl KHCJIOTHOH
OQMHCTKH JUL% [ICPBOro 3HCProdaA0Ka INCKTPOCTAHUMHK H TPOMOIAKHX OHHCTHBIX
COOPYKCHHH, NPHMEHACMBIX NPH KHCIOTHBIX OYHCTKAX.

2.6 Igdhekmusnocme oOpabOTKH M CC LIHTCABHOCTH JBHCAT OT HCXOA-
HBIX 3arPASHCHHH BHYTPCHHMX NOBCPXHOCTCH 000pya08anid. [1o3ToOMY BecbMd
BAXKHO 00ECnEeuMTh YCI0BHA XPAHCHHA 000DY.10BAHHA, OrOBOPCHHBIC B 3aBOA-
CKHX MHCTPYKumax. (Ciexyer, B MACTHOCTH, KOHTPONHPOBATH HIMHYUHE npea-
YCMOTPCHHLIN HHCTPY KIIHAMH KOANAYKOB H 3araylek. Kposme 1oro, ruapasiu-
YECKOC HCIBITAHHE KOTA3 H NAPONPOBOA0B HEOOX0AHMO NPOBOAHTL HEMOCPE-
CTBCHHO NEpea OKHCIMTENIBHOR 00pabOTKOH NpH MOAHOH rOTOBHOCTH CXEMBI H
000pYA0OBAHHA, HCNOTLIYEMBIX NPH 00padboTke.

2.7 Teopemuyeckoi OCHOBOR OMHCTKHM H MACCHBALMM NAPOM H BOJOM, CO-
ACPXKAWMX KHCR0Ppoa npH TemnepaTtypax 300—400 °C, asaserca caexyroulee.

[TnoTHLlii CNOR OKMCNOB XCAE3a, CBA3AHHBI HEMOCPSIACTBCHHO C MCTAlN-
NOM, COCTOMT B 3HAUMTENbHOIl CTCHEHH M3 OKCHIA AKEne3a ABYXBANCHTHOM
topmei FeO, kOTOpHI TEPMOTHHAMHYECKIt HEYCTOHMHB H CTPEMHTCE NEPCHTH
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B Oo1cc cTabunsHyio B vctoiimuayio gopmy Markernra Fc;O4 man varcMura
Fc-0;. H3scuenne da3oBoro coctiaBa # CTPYKTYPbl OTNOAKCHII TPOMCNOAUT IO
PCAKUMAM:

!

1FeO + O~ — 2Fe-0, . (2)
t
6FeO + O —» 2Fc¢;0;4 . 3)

B MOMCHT H3MCHCHMA ()a30BOro COCTABA NPOYHOCTD CTPYKTYPHI OTI0KEHHH
HAPVILACTCA H APH BLICOKHX CKOPOCTAX neperperoro napa 20—80 a/c npouce
XOAHT MCXAHHUYCCKOC VAAICHIC OTI0kEeHKHA. Ha ounincHHOR nOBCPNHOCTH Me-
TAJ1a NPH BBICOKHX TCMMNCpATYpaAX B NPHCYTCTBHH OKHMCINTC.IA C0333aCTCA
NpoYHana 3alLIHTHAA NICHKA MATHCTHTA

t
3Fe + 20. - Fe, 0, 4)

H JONOTHHTCILHOH CHCUHAIBHOH NMACCHBAUHH OYULICHHOH MOBCPXHOCTH HE
TpcoyveTca.

OO6pa30BAHHAR OKCHAHAA TUICHK NPCASTCTBYCT B NICPHOI NMYCKA H NOCIICIYHO-
LICH IKCTUIVATALIMIE KOPPO3HH NOBCPNHOCTCH 000pyA0RAHNA H ODOTIMUCHIO TTHT)-
TCILHOIT BOABLI coc.HCHIAM eac ). OOccncunsiacTes wusrrd 00OpYROBAHHA 0T
KOPPO3IHH BO BPCMA OCTAHORA, T.C. Cro xoHceprausa. OBpasoBaHHLII MATCMHT 00-
7A7ACT TAKHMH KC 3AIHTHBIMH CBOHCTBAMM. KAK H MArHCTHT.

MCTOaHKH OonpeacneHHs KOHUCHTPAUMH KHCIOpOAAa H 3AIUHTHBIX CBOHCTB
OKCHIHBIX MIICHOK NMPHBCICHBI B NPHII0XKEHHAX b, B.

2.8 Ocnogubirait 3TaNaMH OKMCIHTCILHOR OYHCTKH H naccHBauuH 010xa
ABIAIOTCA:

NOOYEPCINLIC CKOPOCTHBIC OTMBIBKH XWMOYHINEHHOH WM 00ECCONCHHOMN
BOJOH TPAKTOB KOTJ10B 0 MaponcperpeBarcieH;

BOIOKHCTOpOIHAA ouncTka H naccwsaung [IBJl, BogsHbIX 3xOHOMaH3EpOB
H JKPIHOB KOT.IOB.

NAPOKHCI0PoIHAA 0OpaboTK NCPEIPCBATCABHLIX TPAKTOB KOTAOB # Napo-
NpPOB010B (COOCTBCHHBIM MAPOM).

2.9 Ha ocnoasanuu nposcacunoro BTH creHnoBoro ucciacioBanus Bima-
HHS pasawuHbIXx (pakropos Ha fupekrusnocts TIBKOuIl ycramosncho.,
qTO 1718 BLIOOPA pCAMMA MOKeT ObITh HCNOMTB30BAH YCPCAHCHHBIN YC.I0B-
Hblit KO3thipseHT (A), NapAKTCPHIVIOIMHH KOTHYECTBO KHCI0pONa, mpoulen-
1ICTo 33 BpeMa 00paboTRH Yepe3 ceucHHE TPYObL, T/M”,

D-c-f_
F-10°

rac D - pacxox cpeast uepe3s TpyOoky. 1/4;
¢ — KOBUCHTPIUMA KHCIO0PO.1A. KI/T,

A= (3)



T ~ JIHTENAbHOCTH 00pAOOTKH, M,
F - BHYTPCHHCE CCHEHIC TPYObI, M.

B NeHRCTBHMTCABHOCTH BAHAHMEC ITUX (PAKTOPOB paianyno. BoiMoxHO BanA-
HHE H APYFHX (axXTOPOB, HANPHMCP HIMAIBHOL KITPASHCHHOCTH BHYTPCHHEIH
NOBCPXHOCTH TPYO, MAapaMETPOB CPCAbl, CTAOH.ILHOCTH WM KOACOAHMA pe-
HHMHBIX DAKTOPOB NAPOBOIOKHCIOPOAHOH 0OPAOOTKM. T1OMHMO 3TOrO, AnA
paa3 (AKTOPOB HMEIOTCA FPAHHYHLIC YCAOBHA, BRILLE H HIAC KOTOPBIX OCYLIE-
CTBJICHHE NAPOBOIOKHCAOPOAHOH ODPAOOTKH HEI0MYyCTHMO MM HELC.IECO00-
Pa3Ho.

YcpeaneHHas 3aBHCHMOCT K,y 0T A npu 0OpaOOTKE ParlIMYHLIMH Cpeaa-
MH NPCACTABACHA Ha PHCYHKE 1.

B 34BHCHMOCTH OT KOJIHMECTBA HCXOAHKIX OTIOKCHHH onpeacaicTea K,y
N0 PMCYHKY 1, € yHMeTOM Cpeabl, NpOXoAsdLICH Ycpes TpyOy (nap, Boaa), onpe-
acaserca rpedyembiii koadduunent (A). Jaiee no dopmyae (5), ¢ yycrom
KOHCTPYKTHBHBIX H BO3MOAHBIX PCAHMHBIX YCJAOBHH, ONPCACIACTCA ATHTEb-
HocTs 00padoTkH, NHOO NPH 33AIHHON ANHMTEABHOCTH — ADPYIHE NAPAMCTPbI,
BXOALUHE B hOpMYy Y.

YCpCAHEHHBIH YCNOBHBIK KOIDPHUHCHT (A) HMEECT PAA OrPAHHYCHMH

NpH HCNOAL30BAMKH (JOPMY b (5) CACAYCT HCXOAHTh H3 KOHUEHTPALIHY KH-
CAOpOJA B Cpeae HE MeHee | Kr/T,
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McHHBIM PEXKMOM paboTel




npr oOpabotke Boaoit ckopocTh ec B TpybGe A0/pxHA ObTs NMoOpanka 1 mM/c;

PR CKOpOCTH B0kt McHee (1,5 M/c MOXHO NCPHOAHYCCKH HCNONMLIOBATD
NEPCMCHHEKIC PCAUMBI 0OPADOTKH C HIMCHCHHCM TeMmnepatypst cpeast, [lo
CHHXCHHA TCMNCPATYPH BOAM 018 Aoaxna Owrs we uuxe 250 °C, a Ha
CTAMI TEICCHMIINE TPAKT HEACCONOPITHO 6 MORMINCHHE 34 IxoHoMAalHe-
poM no ~300 °C;

npu obpaborke napom cro Maccosas CkopocTh B TPYOC AomkxHA ObITH HE
Hicke 800 kr/(M2-.c) nan nyrcM COOTBCTCTBYIOMICIO CHIDKEHHA JABJICHHA
AWHAMHYCCKNI Hanop napa no/pkeH cocraswares He Menee 0,1 MITa;, rem-
neparypa napa A0/DKHA HaxoauThCcR B npeacaax 300—450 °C;

CpeanAs MTHTENLHOCTh 00paboTku 10 4, 2 CVMMAPHBIH PACXOT BOIBI —
HE MEHEE 4-4aCOBOWH HOMHHANLHOK MPOH3BOIHTCILHOCTH KOTNA.

Kak cneayer M3 MCCNICAOBAHHA H BHCIDCHAA METOAA npH cobmoae-
HHH pEXHMa, paspaborannHoro ang obecncucHHA OYHCTKH TPakTa, OJHO-
BpEMEHHO olecneunsacrca 0Opa3OBAHNC HA BHYTPCHHCH MNMOBCPXHOCTH TPY-
OBl OKCHIAHOH IUIEHKM, HMCIOMIEH BBICIIYIO KATErOPHIO KOPPO3HOHHOM CTOd-
KOCTH.

B Tex cayuasx, Koraa OYHCTKA BHYTPEHHHX MOBCPXHOCTEH TpvO He Tpe-
Oyercs M HCOOXOAHMA JIHILL MX MACCHBAIHA., JOMVCTHMOC 3IHAYCHNEC KO-
puuncura (A) (dopayna 5) MOXKET NPAHHMATBECA H3 MCHBIDCM YPOBHC. 4gM
10 PMCYHKY 1.

2.10 Tlaposonokmncropoanas oOpaborka npoBelIcHa Ha TPAMOTOYHBIX
koriaax 200, 300, 500, 800 MBTt 1 na 6apabaHHBIX KOTIAX Pa3HbIX THIOB.
Bcero bonec 100 3ueproba0KOB H OTACTBHLIX KOTIIOB.

B ycroBHAX CTCHAOBLIX HCCACAOBAHMH, a TAKOKE HA PCAUTBHBIX KOTIAX
OBLIH CONMOCTABIICHL! YCIIOBMA OYHCTKH ¥ MaccHBauHu nmo TexHonorun BTH
n JHHHa

KoHueHTpauxa KHCIopoaa OTIHYAcTCA Ha nopaaox, T.C. MO HAMICH TexX-
nojorun (BTH) — o310 1000 mr/kr, a mo texwonornun JHHHa ue Gonee
100 Mr/kr, Temneparypa cpeast no texuonornn BTH — a0 400 °C, a no
TexHonorun DHHMHa — 200 °C. Cxempbi BBOZA KHCIOPOAA TAKKE OTIHYAKOT-
ca. y BTH — Ha Bcac unu B nMpoOMCTYNCHB NHTATCIBHOTO HACOCA M HIOKHHE
TOYKH OapabaHHBIX KOTNOB H KOHACHCATHBIC Hacock no texHonornn JHHHa.
Ha Bcace KoHAcHCATHLIX HACOCOB HHIKOC OABNICHHE H HC MOKCT Obrrs 0DecC-
MCYCHA HY/KHAA KOHUCHTPAUHA KHCIOPOAA BCICACTBHC MANOH €ro pacTBOpH-
MOCTH FIPH ITHX YCIOBHAX.

Temncparypa cpeant 200 °C ne obecnctupact HAAGKHOR NACCHBAIHH
MCTANNA TPYO, NOJITOMY OKCHAHAA TUICHKA, RORYUACMAS 110 TCXHOIOTHUM
JHHHa. nmcer kopposuonnyro crolixocts se 6onec 1 MMM, A 1O TexXHONO-
run BTH — 5 smuu u Oonee, a0 apyx 4acos HaOMOOCHHMA.

Ouyncrka 1py6 no vexuonornn IJHHHa Boobime we npomcxoaur, a no
rexnonorusn BTH ctencHs ounctku cocrasnser 50—70 %.



3 CXEMH 3HEPI'OBJIOKOB A1 MMPOBEJAEHHA NIBKOull

3.1 Cxema 3nep20b10Kka ¢ npAMOMOYHBIM KOMNOM (PUCYHOK 2)

3.1.1 InA BO3MOXKHOCTH NOJHOrO pasMblKaHHi LMKIA npn obBpaborke
npeayCMATpHBAKOTCA TPYOONPOBOALI COPOCA BOAB! C HATHETAHHA KOHACHKCAT-
HHX HACOCOB B UMPKBOAOBOA (uepe3 B-3) M noanurky nepea BOY (uepes
B-2).

3.1.2 Jlna nonorpesa NHTATEALHOH BOIM, 00CCRCUMBAIOILCTO OKHCIH-
TeMHYI0 00padoTKy BoaaHoro Tpakra IIB[J, jkoHomaiizepa  Tpakra ao B3
KOTna, HeoOX0aKuM NOABOA CTOPOHHEIO napa B acalpartop (4yepes I1-1) u TBA.
Ceuenne TpyOONpoBOAOB MOABOAA napa K Acalparopy M ITBJ] 101kHO OnITh
NPHHATO HCX0A% H3 obecneyeHrs TeMneparypnl Boanl 3a [1B1 190—200 °C.

3.1.3 Jdna obpaborku TpakTta A0 B3 KOT1a H3MEHEHHI B LUTAaTHOH CXEMe
3TOro TPakTa He Tpedyercs.

3.1.4 JIna obpaborku neperpeBarefibHOro Tpakra 3a B3 “"cobcreeHHBIM"
napoM HeoOXOAHMMO CO3JAHHMC MACCOBHRIX CKOPOCTEH B TPYOuaX nOPAAKA
800 xr/m’-c. Tlps pacTOnKe KOTJd C BHIXOAOM HA MaPONPOH3IBOAMTETLHOCTD
~30 % HOMHHANBHOM JOCTIACHHE TAKHUX MACCOBBIN CKOPOCTCH, KiK NPABHIO,
HEBO3MOXNHO. C yMECTOM 3TOr0 HCNOALIYCTCA TOT NPHHUHA, “TO H NPH Npea-
IfyCKOBOI NPOAYBKE HAPONPOBOIOB — CHHACHHC IBICHHA 0 SHAICHHA, NPH
KOTOPOM AHHAMMMCCKHH HANOpP NOTOKA Mapa Ke HHace 0,1 MI1a. Odsiuno npu
BBOAC ONOKA B IRCIAYATILHIO K naponposody BOAH3IM TYpOHHBI NPHCOCBIHA-
€TCA BpeMEHHBII COPOCHOI NMApPONpPOBOA B ATMOC()CPy, NMPHYEM €ro CCYCHHE
PAcCUHTLIBACTCA HCX0AR H3 AOCTHACHW TPeOyeMOro AMHAMHYCCKOro Hanopa
B OCHOBHOM naponposoie. OaHako npu ITOM, € y4eTOM THIPAaBIHYECKOIO
CONPOTHBJCHHA NApPONpPOBO1A M neperpeparend, TpeOyembiil JUHHAMMYECKMM
Hanop B NEperpesarene, oCoOCHHO B €ro nepBod cryneHM 3a B3, me obecne-
yHBaeTCA. Jlnd 3T0r0 HEOdOXO01IMO JONOAHHTEILHO K COPOCHOMY TPVOOIPOBO-
av B atsoc(epy ¢ 3aaBkkOH [1-3 npexycmatpHBaTL HENOCPEACTBEHHO 33
KOT10M COpOC ¢ 3aaeikkoi I1-3. KonwyecTBo H ceueHns 3THX cOpoCOB Bbi-
OHpPAIOTCA € YYETOM YHC1Aa MOTOKOB B KOT/E, HHTOK MAPONPOBOIAOB H CXEMBI
3Heprob1oka (MOHOBAOK, 1y0ab-0N0OK) Ha OCHOBE BAPHAHTHLIX [HIPABIHYC-
CKMX PacycTOB BCEit CHCTCMbl OT NEPBOH NCPErpeBaTEILHOH NMOBEPXHOCTH 134
B3 10 copocroro tpydonposoaa B arMocdepy nepea Typouuoii.

3.1.5 A1 oOpadoTki nmpoMmneperpesareld KoTna BhIIOJIHAOTCA BPEMEH-
Hble TpyOonpoeos ¢ 3aasuwakamu [1-5 u [1-6. Tlepswiit M3 HUX Tnpexycmar-
puBacTC# And nepenycka “"cobersenuoro” napa us I'Tl 8 XTI sTopolt — 11
cOpoca napa 8 armocdepy w3 naponposoaa nepea LICA TypOunsl. C y4yerom
OTHOCHTCIbHO HeDoaboro ruapasaudeckoro conporusncHus I'THT w THIE
JOMOAHHTCILHBIH COpOC B armocdicpy H3 NaponpoBOdil HETMOCPCACTBCHHO 3a
THIE He mpebyceres.
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BMecte ¢ TeM, Y4YHTHIBAR HWikne Ckopoctd napa 8 [UIE npu 30%-nowm
pacxoge mapa, TpeOyeMuii AHHAMHMCCKHI HANOp He odccneunsaetca. [Moaro-
My HeoOxoanmo pazaencuue [IIE Ha oTAcAbHBIC NOTOKM (NMYyTeM yCTAMOBKH
BPCMEHHRIX 3AJBIDKCK, 3Ar/yuieKk OQHMACHBIN KMANAHOB H T.N) ¢ ofccneue-
HHEM HX NOOMEPCAHOH NPOJIYBKH MNOMHBIM PACTOMOMHLIM PACNOIOM Napa.
Bribop KOIHYECTBA H CCHEHMA BPCMCHHBIX COPOCHBIX TPYOONpPOBOJIOB M 1Py -
FHX 3JICMEHTOB CXCMbI TAK/AKC NPOH3IBOAHTCA HA OCHOBC [HAPUBIHYCCKHMN Pac-
Y4ETOB.

[Tpu aByxOaHMICHOH NYCKOBOM CXEME BPCMCHHYIO NCPCMBIMKY C 3 ABHAK-
kKOH J1-5 MOXHO HE BRINOJAHATH, YCTAHOBHB BPCMCHHYIO 3iABHAKY [1-5 Bac-
cro knanaia bPOY-1. AHanoru1HOC pelicHHE MOKET ObITb TUKAKE NMPHHATO B
CXeMe, COJEPAAWEH MyCKOCOPOCHOE YCTPOICTBO COOCTBCHHLIN KHYAKA (ONOKK
500—800 MBT).

3.1.6 Boaaubie BPeMEHHBIC TPYOONPOBOAL! A0NKHBL ObITb BLIMIOHCHBLI Hi
MAKCHMAJILHOC JABNCHHE, PAIBHBACMOE NMHTATCILHBIM HACcOCOM. Bperschusbie
TPYOONpOBOAM NMOABOAA Napa K acalparopy u 1B/l ao.ukHbl Obrrh BhITONINHC-
Hbl HA MAKCHMANbHOE AABACHHE "CTOPOHHEro" napa. Bpemeuusie tpyoonpo-
BOARI H 3aABMKKH [1-3—I1-6 a0mKHbI OLITH BBINOAHCHBL HA MAPAMETPHI MTAPA
p,= 6,4 MIla, t = 450 °C. Ha Bbixaonueix Tpybonposoaax 8 armocicpy,
NPH HAMMYHK BOM3H OT INCKTPOCTAHUHK ARHAKX CTPOCHUH, J0/AHLI ObITh
YCTAHOBNCHH WyMOraywwinTean (I'). X KodcTpyilisa paccMOTpeHa B NpHIO-
wcHud B u Ha pucynke I.1.

»d

@

1-' =
O
g

I - Herounux xnuiopofa: rasuPuraliHoOHHAR CTALHONAPHAN WM JICPSABHAHAN YCTAHOBKA HIH

AIOTHOKHLOPOAUAR CTAHUNA (AKC), [ - eMKOCIy XpateHH® RHAROFO KHCN0poia, 2 — ILUTYH RS-

HLIC HACUCI-A03ATOpW, 3 - wexkiponalpesatear, 4 - AeMmiibepiiil Xmcaopoanui dbanion ana
rasoolpuainoro Kciioposa; 3 - noAada KHeopoaa Ha obpala nisacMuId 0OLCKT

Proyitox 3 - - [lpupununaninas o xeMa iolauu xucaopoina ans nposcienna [ITBROuUI Giosa

10



3.1.7 B cxeme nomxHsl 6uTh npeaycMoTpeHsl TpyGonpoBoas! noAsoJa KH-
CIOpOAA B MHTATCABHYIO BOAY H B napompoBoasl oTOOpOB napa H3 TypOHHBI Ha
[MBA. [ns obecnedenna tpebyemoil pacTBOPMMOCTH KHCIOpOZA B BOAE €ro
NMOABOR JO/DKEH OCYIUCCTRASTLCH B 30HY aasncuuid He miwke 1,5 MIla (Ha Ha-
FHETAHHE OYCTEPHBIX HACOCOB, B MPOMCTYNEHb OCHOBHOTO NMHTATEILHOIO HACO-
ca u T.1.). Kak creayer M3 HCHBITAHMIH, NPH PCKOMEHAYCMOH KOHLECHTPALHH
KHCJTOPO/Ja B TIHTATEILHOH BoAe (~1 I/Kr) €€ CHIDKCHHE B KOTJIE HCIHAYHTC)Ib-
HO H B NMApe Ha BLIXOAC H3 KOTJIA COXPAHACTCA NMPAKTHYECKH Ta K¢ KOHICHTpa-
uxa. Bo BCTpoeHHOM cenapatope KoTia npx 00pa3oBaHHH NAPOBOAAROH CMECH
OobuIaAA YaCTh KMCIIOPON3 MCPEXOAMT B NMap H OTBOAHTCA B NECPErpPCBATLIL H
NOCNCOYIOIHH TPAKT.

3.1.8 Hcroynnkom knc1opoaa mMoxer OMTh CTANHOHAPHAA PCUHITHCHTHAN
YCTAHOBKA € Ta3000pa3HLIM KHCIOPOAOM, 3 TAXKe CTANHOHAPHAA HIH HeEpe-
ABIKHAA YCTAHOBKA C XMAOKMM KHCnaopoaoM. [loasoan xACIOpoaa ROJDKHH
OBITH BBINOIHEHBI CTAMLHBIMH TPyOaMH, pPaCCHHTAHHRIMH HA MAKCHMAlhbHOE
AABJICHHE HCTOYHHKA KHCaopoaa. [IprmmmHamsHag CXeMa 1oJadH KHCIopoaa
Ha OJIOK MPHBEACHA HA PHCYHKE 3.

3.2. Cxema sneprobnoxa c 6apabannsvim xomaom (pucynox 4)

3.2.1 Bpemenubie BOAAKBIC H napossic TPyOONpPOBOAK NPCAYCMATPHBAKOT-
CA TAKHC XKE, KAK B CXCME C NMPAMOTOUYHBLIM KOTJIOM, A00aBNSCTCA JIHIIb TPY-
Oorposoa cOpoca BoAb mocne IKOHOMalilepa, NPEAHAZHAYCHHLIA U1 HCKIO-
ycHHA 3a0poca B 6apaban rpara npm CKOpPOCTHOH BOOHOH npoMbiBRe. {lpm
3TOM YYacTOK TpyOOnpoBoaa Mexay IkoHOMaitepoM H 6apabaHoM He MOHTH-
PYETCA H BMCCTO HEr0 yCTaHaBIHBaerca cOpocHoi Tpybonposoa. JIns obecre-
4YeHHA IPPERTHBHOH BOAHOH MPOMLIBKH JKPaHOB XOTMa Heobxommmo B Oapa-
bane, B OYKH ONMYCKHBIX TPY0 YCTAHOBHTBR BPEMCHHRIC 3AriyIIKH (NMPOOKH).
KpoMe 1oro, mpx BeiGope McCra HMOANHTKH LMKIA, TIPH HATHYHH CTATBHEIX
OXJIATHTC/ICH 3KEKTOPOB, CICAYET YUHTHIBATH HCOOXOIHMOCTh NMPONMYCKA KOH-
JACHCATa Y4epe3 HHX NMPH BCEX PCKMMAX, YTO MO3IBONIKT COXPAHHTL BAKYYM B
KOHACHCATOPE.

Licnecoobpa3Ho Takke B CAydasx, ROTAA 3TO BO3MOXKHO, YBE/IHYHTH Cede-
HHC COPOCHBIX NHHHIl H3 HIDKHHX KOJUIEKTOPOB 3KPAaHOB C LENLI0 obecnede-
HHA NMPOBCACKHA NPEANMYCKOBBIX CKOPOCTHBIX BOAHBIX NMPOMBIBOK CCKIMH K-
PaHOB,

3.2.2 JIONO:THHTEIbHO K MOABOAY KHCIOPOJAa B NPOMCTYTICHb NMHTATEILHOTO
HACOCA MNPCOYCMATPHBAKOTCA MOABOIAB KHCJIOPOAA K HIDKHHM KOJUIEKTOPAM
3kpaHoB. [loaBoa KHCnNOpoZa MOXET BHIMOTHATLCA TAKAKE B CHCTEMY CITHBA
BOObI H3 HIDKHHX TOMCK 3KpaHOB. [Ipn TOM noaBOA KHC/IOpOAA ClICayeT mpe-
RyCMATpHBATL HCXOOA M3 00CCNEeUeHHA BO3IMOKHOCTH NMPOXYBKH OAHOH MACTH
IKPAHOB ITPH OKHCIHTENLHOH 00paboTke aApyroit 4acTh.
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4 MOATOTOBHTENBHBIE PABOTHI

B COCTAB MNOArOTOBHTCILHBIX PABOT BXOIAT:

BLIPCIKA 00Opaituos TPYO H3 NMOBCPXHOCTCH HATPCBA H ONPCACNEHHC KOTH-
4YCCTBA B COCTABI HCNOIHBIX OTNOXKEHHH HA BHYTPCHHEH NMOBEPXHOCTH,

nNpOBCICHHC pacueTos H patpaborka cxeambst [IBKONIT ¢ yueroM koHkperT-
HBIX XAPAKTCPHCTHK 000pPYAOBAHIA H MCCTHBIX VCTOBHH,

patpaborka padoucit nporpammer [BKO#IT;

MOHTAK BPCMCHHBIX 3MEMEHTOB CNEMBL.

MOHTX MHHHH M0IB0IA KHCTOpo1a Kk 3Heprobnoky (koray, 1IB/l. nura-
TCILHOMY HACOCV),

MOHTQK, NPOBEPKA H HANAAKA paboThl NpobooTOOPHBIX TOYCK (IO COrnaco-
BAHHIO C Oprauilauicii, nposoasucH odpadboTky);

obccnieuenne 3anaca 06eCCoONCHHOI BOOBI.

oOccncucHie HeoOXOaIUMOro KO TIMSCTBA KHCIOPOAA.

MOArOTOBK:I XHMIADOPATOPHH A NPOBCACHHA aHAINIOB,

obecnctcHue pabore BoaonoarororirensHOH ycraHoBky (BITY) Ha non-
HVI0 NPOKTBOHTC THHOCTD,

00CCICUCHIC ROIMOXKHOCTH BKIOMCHHA B paboty BOY,

npis HCOOXOAHMMOCTH, MOHTAXK HIVMOTAVIINTCAA HA BRIXJIONC NAPA B ATMO-
ciiepy.

BOAHAS NPOMBIBKA KOHICHCATHLIMM HACOCAMH TPAKTA HHIKOUO JABACHHA C

APCHHPOBAHHCM ICAIPATOPA NPH PAdOTEC MUTATECNBHOTO HACOCA HA PCUMPKYTIA-
UKo (10 NpeKkpauicH!g 3aduBanna ceToK Ha Bcace IMIH);

OYHCTKA KOHICHCATOPA H JA€A3paTtopa OT 3arpATHEHHH,
HACTPOHKA NPCIONPAHHTENLHBLIN KNANAHOB, NMPCAOTBPAMIANOUMIMX HECAOMNY-

CTHMOC MOBBLILICHHC JAABICHHA BO BCEX (B TOM YHCAC BPCMCHHBIX) JIEMEHTAX
CXCMBbL;

BHINOTHEHHC MCPONTPHATHI NO TexHHKe 6e30nMacHoOCTH.

S OCHOBHLIE TEXHOJOTHUECKHE ONEPALUU
NPH NPOBEJNEHHU NPEJITYCKOBOH NBKOull

5.1 Kok ¢ npasomosnsim komaos

lNaposoaoxkucropoanas ouncrka H naccurauus (INMBKOulT) npopoasrca no
WITATHOW CXCMC KOTNA NPH €ro pacronke (npy 30%-Ho#i HArpyIKE).

OCywecTBIACTCA BOJOKHCIOPOAHA 00padorka (CM. CXCMY HA pPHCYHKE 2)
BHYTPCHHHX nosepxHocTed 1Bl (no BO1AHOM CTOpOHE), BOAAHOTO IROHOMAH-
wepa. HPY. BPY, CPY no scrpoenuoit tansinkkn (B3) n napoxucropoaHas

oOpaborka BHYTPCHHUX noBCpXHOCTeH naponcperpesarencti (LUTIT, KITIT)
COOCTBCHHBIA NAPOM C KOHUEHTpauneit kuciopona 1.0 r/kr.
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[MBKOHMIT BLINOMHACTCA NPH OTKUOMCHHOH TYpOHHe co cOpocor napa
arMocepy WM KOHACHCATOP.

5.1.1 IepBuif 3Tan — CKOpOCTHAA BOAHAA npomuiBKa [1BJ1, nuTarenphors
TpybonpoBoaa H TpaxTa Kotaa ao B3, co copocoM soaws u3 BC B PC. a ma
nocacaxero B KaHaj. Iloanurka 010kd OCYIMECTBNACTCA B KOHICHCATOP (Hepes
B-1) u pance KDH-1 u KOH-2 B acasparop. [IpoMmbiBka BEACTCA UITATHRIM
HACOCAMH C PACX0I0M BOAW HC MECHCC HOMHHAILHOIQ, C IIPONYCKOM CC CHAMANA
4yepe3 OJMH NOTOK TpaxkTa Ac B3, a0 cpadathiBaHHE BOALI B ACAIPAITOPE WM
[npu Oezaeadpatopron cxeme (BAC)] B xorackcarope. [Nocae nosToprOro Ha-
KOILICHHE BOJhl NPOHIBOANTCA CROPOLTHAA NPOMbLIBRA BTOPOIo NOTOKA TPIKTA
A0 B3. IpomMusakH nOBTOPSIOTCA 2—3 pa3a 20 OCBETICHHA COPOCHOI BOABI

5.1.2 Bropoii s1an — “rops4as” OTMbiBKA TPAKTA KOT.1a 20 B3. Iposriso-
AHTCS B COOTBCTCTBHH C IKCMAYATGUHOHHON HHCTpyKUMCH. [lociic poiamra
rOpcAOK PACX0A TOMAMBA YCTAHABAMBICTCA HCNOIA H3 NOBBIUCHHA TCMIACPATY-
pr cpeant nepea B3 10 180-—220 °C. [IpoMBuIBKG NPON3BOANMTCA A0 CTAOHM-
3aAUMH AHAIH308 COPOCHOH CPCabl M COACPAIHHA XKCAC3A He Doace 500 mxr/a

5.1.3 Tpernit 31an — HAPOBOLOKHCIOPOAHAA OMHCTRA KOTAd M NAPONPOBO-
0B,

[Tpy Temnepatype Boam nicpea B3 po 250 “C HaHHAIOT A03HPOBKY KHCAO-
DOAA, A0BOAA €r0 KOHUCHTPpauHo 40 1+1.5 r/kr.

JONOMHHTEABHO K n0asoay napa B acasparop (qepes Tl-1) noasoairtea
nap 8 [IB/l (uepes 11-2), HEXOv H3 DOBRIUCHHA TCMACPATYPHl (HTATCAbHOH
Boabl 20 190—200 °C, 410 HEOOXOAMMO ANA OOPAbOTKH BOAMHOIQ TPAKIA
[MB]1, 3xk0oHOMAH3CpA H 3IKPAHOB HIAHCH PUAHAUHONHON 4acti KoTad. Pacxoa
NUTATCALHOH BOAbI YCTAHABAMBACTCH, HCXOAR K3 €€ CROPOCTH 8 Tpydax 1 M/c
(HO HE McHEe 0,35 M/C).

Pacxox TOMINBA NOBLIACTCH HCXOAA H) NOBBILUCHWA TSMNCPATYPH CPeAabl
nepea B3 ao 310320 °C. Ha xovnax, Me 20nyCKaiOmMx npoBSACHHE pac-
TONKKY [PH CKOAB3AWCM AIBACHHH B TONMOMHLIX 3KpaHax, Kminanom Jp-1
AABNCHHE B TpakTe nepea B3 noaacpausactcs Ha ypoBHe, DAMIKOM K Pado-
qyeMmy. Boga i BC cOpaceiBactes B PC # 01Tyaa nap noasoasrcs B Acadpa-
Top, a BoZ) cOpacsiBactCa B kKaHaa. [lap w3 BC nocrynaer 8 neperpesareib i
gance vepes I'TT u nepembiuky ¢ M-5 — B XTI, a w3 T[T ~- no wrarHoi
cxeme B koxacHcarop. Jdance wika pasmsikactcd ueped B-3 M noanurbiBiacTcA
qepesd B-2. [losupyeTcd KHCNOpPOA B INHTATEILHYIO BOAY € KOHUCHTPAUMCH
1,0—1.5 r/kr. BnpLICKAMH B NEpCrpeBaTe.ib H NPOMNCPCIPCBATCAL TCMIICPi-
Typui flapa noaacpAuBarorca B npeesax 300—400 °C. Poanm BuLacpRHBa-
eTcA AQ CTaOHAM3AUHH 3HANMI0B B COPOCHOH CpCag.

5.1.4 YersepThlii 2140 ~— NEPEMCHHBIH PCARHM -—— BLIMONHACTCA NHLUIL B
paae cayuaes, OMHCTKY BEAYT C NEPEMCHHBIMH TEMIEPATYPAMH CPEAbl. 3TOT
ATAN MOKET BLIMOAHAYLCA TAKAES H NPHM HCXOJHBIX VCAOBMAN, YKAZNHULIX B
0. 1. Temneparypy cuaekaror Ha 80—100 °C. [locne npexkpatlieHua HHTCHCKH-
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(PHKALUMH BLIHOC3 >Kejle3a BOCCTAHABIMBACTCA HCXOIHBIA peaiM. BoiMyuie-
HHA PCKHMA NOBTOPAIOTCA 2——3 pa3id 10 CTAOIIHIALHM NHMHHCCKHX NOKa3a-
TCACH B COPOCHOMR CPEIC M CHILKCHMA COISPKAHMA 42123 30 300 MKr/Kr.

3.1.3 YBCanuCHHEM PACNOIA TOMIHMBA TeMASpATYPa nepel B3 nosuimactes
30 340—350 °C » xranan Jp-2 na copoce cpeam w3 BC nonoCTBIO 3MKPbIBA-
erca. Ilpu 31oM BCA napoBoHag cMech #3 BC HanpaBasAcTCA B NCPLrpeBaTC. b
H npoMncperpesareab. [loTOKM NOCICIHCIO OOPUOATHIBAKITCA NOOMECPEIHO.
NyTeM NCPCRTHOUYCHHA COOTBETCTBYIOLUICH APMATYPLL.

5.1.6 Jlas MHTCHCH)HKAUHM OMHCTKH BCEro TPAKTA B HCKOTOPBLIN CIyHAAX
BOIMOAHO CHILKCHHC PACXOd TONAKBA 10 3—7 %o HOMMHAILHOCO W VBEIMUE-
HHE PACXOI] NMHTATCALHON BOAB 30 40—50 %6 HOMMHAALHOTO. OJHOBPCMCHHO
OTKPBIBACTCH KTAIMIH Ha noasodc cpeabt k BC w B3 L yeeanucnits rayduul
CHHRCHU TABICHHA C1CVET OTRPbiTh T1-3. B pe3viabTare HCNOAb3OBAHHA JK-
Ky MY AHPOBAHHOIO TCMld NPH CHILKCHHH LiBICHMA TPakT 10 B3 o0padarsiBa-
CICA NAPOBOAAHOM Cvechio. T1o HCTeuceHt 15—20 MHH BOCCTAHABAHBACTCH
HOXOAHBIH PeAHM. BeCh LUK OCPCMCHHBIN PCAHMOB MOALT NOBTOPATLCAH B
FABUCHMOCTH OT BBIHOC ACICIA B COPOCHON Cpeac CyMMUPHIA JTUTCABHOCTD
OMMCTRN BCUTO TPAKTA KOT), B 3BHRCHMOCTH OT HONOAHOIO KOAMMCCTBY 0T.10-
MRCHUIE. 20KHA COCTABIATE NOPAAKA 10 4 (0C3 yHCTA L IHTCIBHOCTH NEPEMCH-
HhIX PCAHMOB).

5.1.7 Ilatbtit 3140 — NOPUBOIIOKKCIOPOIHAA MICCHBALUNA TPAKTA it CKOPOCT-
Haa naposas npoayexa neperpesareas, ['Tl npomneperpesateas u TTHT

Pacxoa 10nIMBa yBCAMMMBACTCA HCNOIA H3 DNOBLILUCHHA TEMNCPATVPH fe-
nca B3 10 380—390 °C. Kaanakasmu [Ip-2 it 8apLICKOB TCMNCPATYPN Napa B
TPAKTAX ACPCTPLBATCAA M NPOMNOCPCIPCBATC IS VCTAHABIHBAOTCA B NPEaCiax
350—400 °C. Ji18 MAKCHMAIBHOIO CHIGKCHHA JABICHHA B NCPCIpeBareie
OTKPLIBAKOTCA BCE BPEMEHHBIC COPOCHBIC TPYOONPOBOAb!, IUTATHLIC COPOCHLIC
YCTPOHCTBA, NPCIONPAHHTEIBHBIC KIAMAHLI CBEACTO Mmapa. [locne suiacpAakH
peakiMa B Tevenne 1—2 4, aaa npoaysku [Tl 3axpeiBarOTCA NpeOXpaHH-
TEIbHLIC KTINAHBLL 33 KOTAOM H 3a1Bitkka [1-3 HA BPCMCHHBIX BbIXJIOMHLIX
TpyOonposoiax. [locae selacpakit B TeHeHNE 13—20 MuH QKPLIBAIOTCR 34-
asiaka H1-4 o spemchinom Tpyoonposoae B konue [T 1 witarHbic COpOCHBIC
yeTpoHCTBa. TlpH 2TOoM BCCh MAp HAMPABIACTCA B npoMmneperpesarenab. Or-
KpPbiBAOTCA  fIpcaoxpanureapnsle Kianadsl T (npu ux wamienn) 1 3a-
asickkid [1-6 Ha BpemcHHOM TpyOonposoae copoca ws TTHI B armocdiepy
(COpOCHI B KOHICHCUTOP OTKPLITHI B TCHCHHC BCEro NcpHo1a oopaocotki). [lo-
TOKH [IPOMICPCIPCBATEA, MYyTCM RCPCKTUOUCHHN COOTBCTCTBVIOLCH APMATY-
Pbl, DPOIYBAIOTCH NOOUCHUIHO (KAMKIBI B TCUCHMC HS MCHCS OJHOCO "taca).
B saxuodnrensubiit nepnoa ana npoayvexu I'THT npi noynnashonm dasacunu
MONHBIM PACNOTONM SAKPLIBAUOTCA OPCIONPAHHTCIbHBIC Kiananbl TTIT 1 nap

NPONYCRACTCA OQHOBPCMCHHO MEPC3 BCC NMOTOKH MPOMIICPCIpesareId (B TCUC-
HHE ~30 MUH).
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Bo BpcMa pacTONoOK KOTIA NOMKCHE OBITh CTPOT M KOHTPO. TS 33 JAABICHHCM
Mapa, MPCICABHOE IHAMCHUC KOTOPOTO HE J0KHO OBITH BBUIC JOMYCKACMOID
BPEMCHHBIMH JJIEMECHTAMM CXCMbl. B Cmyuae ero npcBuitIcHHA HEoOXO0aHMO
HCMELTCHHO FACHTB TONKY H OTKTHOYATH NUTATEABHBIH HACOC.

B npouecce scero nepuoaa odpabotku otOHparoTcs npodst kaxbic 30 Mun
H ONpCAeIAIOTCA COICPKAHHC B HHX JKCI€33, KPEMHHCROH KHCTOTHI H XKECT-
KOCTh. KHCA0pO ONPEIe1810T NPH HA1AaKE AOIHPOBKH KpKakie 10—15 aMuH. 3
3atem — kaxasie 30 muH. Coxep:kanue Xeneia no OKOHYAHHH 00paboTkw
A0KHO ObITh MeHee 50 MKI/KT

INocne ocranosa 0:10ka ICMOHTHPYIOTCA BpEMEHHBE COPOCHBIC TPYGOonpo-
BOAbI, MOHTHPYETCA INTAaTHAA CXEMA H BBIPCIAIOTCA 0Opasunl Tpy6 ans conoc-
TABMCHHA C HCXOAHBIMH 00Opazuamu. [lepea pacTonkof kOTAa NMPOHIBOIWTCS
CKOPOCTHAA BOJHAR MPOMBIBKA TpakTa 20 B3 B cootBercTBin ¢ . 5.1.1. 3arem
BLINOTHAIOTCA 3aKTIOMHTE THHBIC ONCPALHH B COOTBETCTBHH C 1. 5.3,

5.2 Ocofiennocmu mexnonozuu npu npednycxoroit nbpabomre
bapabanmnoro xkomaa

Ocnoninic 0COOCHHOCTH ONPCACTIFIOTCH HaTHneM Oapalana K CCTCCTBCH-
HON WHPKY THIHCH CPCaBI B IFPAHAN KOT )

[Taposoaoknc10poHas ouncTka 1 naccusauua (IMBKOwIT) nporoarcs no
WITATHOM CXCME KOT1A NP Cro pacTtonke npH 30%-Hol Harpy ke,

Boaokucnopoanoit 06paborTke noaBepraroTcs IKPaAHHLIC NOBEPXHOCTH KOT-
1a. TpyOuatku T1BJ1 ¢ BHYTPEHHCH CTOPOHBI, BOASHOH 3koHOMAai3ep. [Mapone-
PErPeBATCTb OYHILACTCA H NACCHBHPYETCA COOCTBCHHBIM HAPOM C KHCIOpO-
noM. KOHUCHTPAUHA KHCT0P0.Ja NOLICPRHBAETCH HA YPOBHE 1+5 /KT

IMBKO#IT puinoTHseTca mpu OTKTIOMEHHOR TypOHHe co cOpocoM mapa B
atamocicpy. Ecni B cxeMe KOTIA HMECTCA MPOMNAPONCPCrpeBaTte.ib, OH TAKAC
MOABCPracTCA MACCHBAUNH C BBINNONOM Napa B armMocdepy WIH B KOHICHCA-
top. [lpn HcoOxoaHMOCTH npH cOpoce napa B arMocdiepy yCTaHaBIMBACTCA
LY MOTJTYIIHTE b,

Ina o6paborkn BHyYTpeHHuN noscpxHocTeit [IB/1 w akoHoMalzepa kncio-
POA BBOIAT B MPOMCAYTOUHYIO CTYNCHD NHTATEILHOro Hacoca. s obpaboTky
JKPAHHBIN MOBCPXHOCTCH KHCIOpO1 BBOAXTCA B OOLIHC KOJJICKTOPLI HHXKHHX
TOUCK HIN B HHXKHHC KOLICKTOPBl NAKCICH JkpaHoB. OanospeMcHHO ¢ 0Opa-
OOTKOH IKOHOMAHICPA M IKPAHHBIX MOBCPNHOCTCH NPOHCXOAHT KHCIOPOIHAA
oOpaboTxa naponcperpenarcin.

52.1 Ina uckpoycuus cOpoca rpara 8 6apadan npOMBIBKA NHTATCABHOIO
TPAKTA H IKOHOMAHICPA NMPOHIBOIHTCA MAKCHMLTEHBIM PACX0I0M C PASMBIKA-
HHCM KOHTVDPA nepe.d 6apabaHom, aHAN0rHYHO HIN0XKCHHOMY B 1. 5. 1.1

flocac MOHTAXa wITaTHOrO TPYOONPOBOIA MCAIY IKOHOMANHICpOM K Dapa-
OAHOM H JACMOHTAXA BPCMCHHOTO cOpocHoro tpyvOonposoia npoHIBOAHTCA

16



CKOpPOCTHaR NMPOMKIBKA 3kpaHoB. [Ipu 3TOM BECh KOTEN, BXmodax Oapabau ®
neperpeBare/ib, 3anoaHACTC BOAOH. [loo4epeHo OTKPLHBAKTCA APEHAXKH CEK-
IHH 3KPAHOB H YCTAHABIIHBACTCA MAKCHMANBHLH PacXod, AONMYCKAcMNH CTHB-
HOH cHcreMOH. Ilpu 3TOM pacxone kaxaas Ceki(Hg ITPOMLIBACTCA A0 OCBETIIC-
HHA COPOCHOH BOAM, HO HE MeHee 10—15 MuH, 3 33aTeM JEMOHTHPYIOTCA 3a-
FITYLUKH U3 ONYCKHBIX TpyO Oapabana.

5.2.2 Jind mapoBOJOKHCIOPOSHOH OYHMCTKM 3KpAHOB korna Heobxogumo
NOBLIIEHHE TEMACPATYPH Cpeanl HE MeHee, yeM ao 250 °C. [TogsoaHrca map
B acasparop H [IBJ] (depes I1-1 u [1-2) n ycraHabauBaeTcd pacxod nHra-
TENbHOH BOAKL B KOTE]l, MCXOAA H3 NOIACPAAHHY YPOBHA NPH NOJHOCTBI)
OTKPHITOM ABApHHHOM CMBe M3 Oapadbana. [IpH pacronke kOT/I2 BpPEMECHHBIC
cOpOCK! CHAYANA 3AKPAITHI H HKCNOIb3YETCA LITATHOE IMYCKOCOPOCHOE YCTPOH-
creo (bPOY, POY). Ycranasmsaerca pacxoa TOMIHMBA, HCXOAA H3 NOBLINIE-
HuL JaBincHHe B KoTiae ao 7+10 Mlla, nocae yero npoM3BOAAT J03MPOBAHME
KHCaopoaa |1 r/kr B nHTATEALHYX0 BOZY B TedeHMce 5+10 4. Ilocne crabunm-
3ALHH T0KAZATEIEH NO XKEAC3y B NHTATCARHOH H KOTJIOBOH BOAAX KHCIOPOA
JO3HPYETCS CHAa4ana B OQHY NOJIOBHHY JKPAaHOB, 3 BTOpas — NPOJYBACTCA.
I'lo uecreuennmu 7+10 4 (B 3aBHCHMOCTH OT KOJIHMCCTBA MCXOIOHAEIX OT/IOAKE-
HHH) KHCAOPOZ A03HPYETCA BO BTOPYHO MIONOBHHY 3KPAKOB, a NECpBaX — MNpo-
AyBacTCA. KOHUCHTPAUMIO KHCIOpPOAZ B NAPE NPH ITOM HOAACPXKHBANOT MO-
paaxa S r/kr.

QochaTHpOBAHHE H M'MAPAZHHHO-AMMHAMHOC A0 SHPOBAHHE HE NPOHIBOAAT-
c1. HenpeprisHag npoayeka H3 6apabana oTkphiBaeTcs NOTHOCTHIO, 4 NPOIYB-
KA H3 HICKHHX TOMEK 3KpanoB MNPOH3IBOAHICA KAXKAbIC 30 MHH J0 CHIDKCHHA
COACP/RAHHA XKEJIC3a B KOTNO0BOH BoAE A0 SO0 MKI/Kr.

5.2.3 TapamnemsHo ¢ oOpaborkoit 2kpaHoB oOpabareiBacrca neperpesa-
Teab, [1pH HCXOQHOM KOMHMECTBE OTNOXKCHUH B TpyDax neperpesarena 6once
200 /M’ B HEKOTOPBIX COY4asX MOXKET NMPOH3BOLMTLCA ero obpaborka ¢ Hc-
NOJIb30BAHHEM NEPSMCHHOIO pEXHMMAa, CO CHIDKCHHEM €rQ TeMINEpaTyphl Ha
80—100 °C H MOHIDKEHHCM AABJICHHA.

[Nosrunaror TeMueparypy B tpakre Ha 80——100 °C, HO HE Bhmimue HeM J0
400 °C. LInxanl H3IMECHEHHA TEMNEPATYP NOBTOPAKOTCA JO NMPEKPALUCHHA HH-
TEHCH(HMKAIHH BHIHOCA OKMCIOB #ejicaa. [locne 3Toro oTkphiBacTca apMatypa
Ha nepeMbidke w3 [Tl B mpoMneperpesarens, NPHKPLIBACTCA MITATHOE MyCKOC~
OpOCHOE YCIPOHCTBO H NMPOH3BOIUTCE 00paboTKa mpoMOcperpeBarTe/id aHano-
FHYHO HIIOKEHHOMY 11 MPSMOTOYHONO KOTNA.

J.2.4 Ha 3a}m04YHTE/IbHOH CTaJHH NEPBOH PACTONKH KOT/JA MPOH3BOIMTCH
MAcCHBALMA H CKOPOCTHAR NAapoBad NPOAYBKA BCEX JIIEMCHTOB TPAKTa nepe-
rpesateas M npoMneperpesarend. Ilpu 3roM OTKpAIBAIOTCE BCE BPEMCHHRG
cOpocHuie TPYOONPOBOAN H MPEAOXPAHHTEILHLIE KIANAHLI KOTAA.

Pacxoa TOnNIHBA yBEAMMHMBACTCE, HCXOA4 H3 AOCTIDKCHHA NAPOIPOHIBOAH-
TEALHOCTH KOTN3 He McHee 30 % HomuHamuHOH. TemMneparypw napa B Tpak-



TAX NeperpeBaTend H NPOMNCPCIPCBATCIS NOAACPXKHBAKOTCA B NPCACIAX
350—400 °C. [To HCTEHCHHN BLLACPXCK BPCMCHH, YKA3AHHBIN L8 NPSMOTOY-

HOI'O KOTJNIA, NOC/IEI0BATENBHO 3aKpbiBatoTCs cHauyana [1K n BpeMenusii cOpoc
B aTMochepy 3a xoraoM (T1-3). a 3arem cOpoc B armocthepy nepea LIBI 1yp-
ormnt (T1-4), ITK 332 npoMneperpesareneM (pH NX HAJTH4HK) CO cOPOTOM BCEro
napa ¥3 ['TIIT yepe3 [1-6 H 110 WITATHBIM 31EMCHTaM.

5.2.5 TTocre OCTaHOBA KOTAA H JEMOHTAXKA BPEMCHHBIX J/IEMCHTOB CXCMbI,
KpOME NMOABOAA CTOPOHHEIO Napa AT NOAOIPEeBa MUTATCILHOH BOABLI H NOABO-
OB KHCHOpOOa, CHOBA NMPOM3IBOANTCA PACTOMNKA KOTNA, HEMBIO KOTOPOH KBNA-
€TCA 3aBEPIICHHE MACCHBAUMH IKPAHHOH CHCTEMBI H IKOHOMAI3epa. s atoro
HeoOX0MHMO MOBLIMICHHE TCMNEpPaTYPs! cpeas B 3kpanax ao 340—350 °C,
Y70 JAOCTHraeTcs MNOBBINEHHEM HaBicHHA B kotine no 14,0-—150 MIla w
naponpor3BoanTeNbHOCTH A0 ~30 % HoMuHambHoH. Tlpu 3TOM 3KOHOMAITZED
KOTJIA TAarKE BRIXOAHT HA IMOBBIMICHHBIH TEMICPATYPHBIH YPOBCHB, YTO
YAYYINAcT €ro NMaccHBaumi. Jlo3MpOBKA KHCIIOPOAA NPOH3BOAMTCA CHAYanNa
BO BCE HIDKHHC TOYKH KOTN3, HCXOAS H3 KOHUEHTPAUHH B nape 3a Hapabanom
5 r/kr. 3ateM KHCIOpOA JOMOJHHTEABHO NO3ZHPYETCA B IHTATENLHYK BOIY
HCXOI% W3 KOHUCHTPAUHH B BoAc | r/kr, mapamieTsHO ZONMOAHHTENLHO Nac-
CHBHPYIOTCA MEPEIPCBATCIS H NPOMNCPCIPEBATE/Ib B COOTBCTCTBHH C H3NO-
WCHHBIM Bbime, TeMncparypel mpa noaacp»uparorcs B nmpeaenax 300—450 °C,
PexxM BBIICPAKHBACTCA B TCUCHHC 2 Y, MOCHIC 4Er0 MOXHO NMPHCTYNHTL K NMYCKY

TYpOHHBL

5.3 3axmouumensuvie Meponpusmus

5.3.1 Tlpn narpy3ke 3nepro6noka, O1H3KOH K HOMHHATLHOH, H NOBBIIEHIMH
TEMITCPATYPHl IHTATCNLHOH BOABLI A0 PACYCTHOH UENECOOOpAa3HO B TEYCHHE
1 ¥ no3upoBars KHCIOPOA HA BCAC HJIIM MPOMCTYINEHb MHTATEIBHOIO HAacoca
¢ koHueHTpanneit e meHee (1.5 r/kr, 4TO NO3BOJHT MPONOIDKHTE NACCHBALAO
poasHoro Tpakra [1B/] u 3aBepmnTs maccHBammio 3koHoMaizepa. Ilapannens-
HO JNnA naccHraluuH TpyOHo# cuctems! IIBJ] co croponst mapoBoro npocrpau-
CTBA CiIEAYET AO3APOBATH KHCIOPOA B COOTBETCTBYIOMME HAPONpPOBOAN OTHO-
pOB TYPOHHLL

[Mpu nepsoMm xe ocrawose 6rnoka ¢ 6apabannbiM KOTIOM JO/DKHBI ObITh
shIpelanyl o0patmm TpYD Nna CONOCTABNCHHA C WCXOAHBLIMH KOHTPOJTBHLIMH
obpasuamy.

5.3.2 Kawectro napoBoaoKHCOpoaAHOH 0OpabOTKR OUEHHBAKOT NO KONMHC-
CTBY OCTABUIMXCA B HHX OTIOXCHHH, KOPPOIHOHHONH CcTofikocTH 00pasoBab-
OIUXCA OXCHAHBIX TUTCHOK H MO NOKA3ATE/IM BOOHO-XHMHMECCKOIO PCXXKHMA no-
cie 88012 6710Ka B IRCNTYATALHIO.

5.3.3 B axCuyaTAHOHHBIX YCIOBMAX JUTA HCKITIOMECHAA HAKONICHRA B KOT-
ne DONKIUOro KOAHYECTBA OKHCJIOB XEIE3a LCNCCoODpAZHO NMEPHOOHHECKH, C



HTepsanoM ,5—1 roa (B 3UBHCHMOCTH OT MCCTHLIX YCIOBHH), MPOBOIAMTS
NAPOBOIOKML TOPOIRYIO OOPUOOTKY OIOKD NO LWITATHOH CXEME.

6 TPEBOBAHHA Kk TEXHHKE BE3OIIACHOCTH

6.1 Opoanusayus padoT N0 TCXHHKRE OC30MUCHOCTH NPt APOBLACHIH npea-
NYCKOBBIX ONCPALMM. OOAIIHHOCTH, OTBCTCTBCHHOCTL  AIMHHHCTPATHBHO-
TCXHHUCCKOTO NCPCOHANA 33 TEXHHKY OC3I0MACHOCTH H NPOM3BOICTBCHHYHO Ca-
HHTAPHIO oNnpcCicacHut "TIpaBILIAMMH OpPraHH3auMyd padOTh € MEPCOHAIOM HA
MPCUIPHATHANX H B YUPCAKICHMAX JHCPreTHYCCKOro npoMssoacraa” (M.
OPI'POC, 1Y94), "CrpoureabHbidMu HOPMAMK H NPABHIAMH TEXHMKH OC30ILAC-
Hocti 8 crpouTeancTBe” (CHull WI-4—80, 4.3 — M.. Crpounzaar, 1983),
"[1paBHIAMH YCTPOHCTBA H O€30MACHOCTH JKCILTY4ATAUMH MNAPOBHIX H BOJO-
rpcitipix kotaos8" (M. TTHO, 1996), "lIlpasniaMH yCTPOKCTBA H OC30NACHOH
IRCIUIVATARHA COCYA0B, padoTarowux nod aapiacHuem” (M. HITO ObT, 1993),
"[pasuiast YCTPORCTBA M OC30MACHON IKCILTYATILHYK TPYOONPOBOI0B NApPA H
ropayeit Boast” (M HITO OBT, 1994), "[TpaBstna My 3kCILIVATAUMK 3ICKTPO-
YCTAHOBOK notTpeOnteaci” (M. Dueproarosusaar, 1992), "llpasinasu Tex-
HHKH OC30ILICHOCTH H NPOMBILLIACHHOR CAHHTAPHH NPH NPOHIBOACTBL ALECTH-
ACH), KHCAOPOId M TaloniaMcHuoll oopadorke meraanos” (M. Miawmno-
crpocHuc, 1967), "TpaBuraMH TCXHHKH OCIONACHOCTH NPH IKCILTYATALHH TCM-
AOMEXAMHUCCROIO Q0OPYAOBUHHA IACKTPOCTAHUMH H Termosbix ceren” (M
Ducproaromisaat, 1985), "CHulT no orpauHUucHHIO Wy Ma HA TCPPHTOPHAX H B
NOMCUICHHAX NPOMIBOACTBCHHbIX npeanpuaTuid” (M., Muuncrepctso 1apaso-
oxpancHus CCCP, 1970), "lNpaBnaamu 6¢30naCHOCTH B ra3oBoM XxositcTae”
(M.. HITO ObT, 1992)

6.2 llepconat, HENOCPCIACTBCHHO YHACTBYIOWHH B MdPOBOJOKHCIOPOIHOM
00padOTKE, JOIKRCH 3HATH MEPbI NO OKA3AHHIO NEPBOM MOMOLUM, A TAKKE J01-
ACH ObiTh 0OCCNEeUCH HCOOXOAMMBIMH CACUOICAACH. CREUOOYBLIO ¥ HHIMBY-
AYANbHbIMH CPCACTBAMHM 3aWHTEL. MOHTAMHBN, HATAAOUHBIH H IKCNTyaTaLM-
OHHbIH NEPCOHLT, NPHHHMAOIIHK YHACTHE B 00PA0OTKE, 20ILKCH NPOHTH HH-
CTPYKTAK NO TCXHHUKE OC30NACHOCTH € 3aMMHCLIO B CNCUHATLHOM *ypHaie, Bee
PCMOHTHBIE H MOHTAXHBIE PAOOTH Ha 0OPA0ATHIBAEMOM 000PYA0OBAHMH 10K~
Hbl NPOBOAKTLCA MO HAPAAY-AONYCKY.

6.3 Obopyovsanue, 1ECTHHILL, NNOWIAAKH NPO.TyBOYHOM CXEMbl OUHINAIOT
OT NOCTOPOHRUX NPCAMETOB R OCBEIUAIOT.

6.4 Bee ropavne 4acTi o00pYA0BaHHA, TPYyOONpoBOab, OakH H apyrue
3ICMEHTHI, NPHKOCHOBCHHE K KOTOPBIM MOXXET BbI3BATH OAKOIH, J0JLDKHbAI HMETH
TCIIOBYIO H301AUMIO.

0.5 Meema orOopa npod A0TkHBI ObITh JA0CTYIHBI, OC30MACHBI H XOPOLUO

OCHCLUCHBL., OTO0P OXAWKACHHLIN TPYO A4 AHANMIOB NPOMIBOAMTCH M3 HC-
NPIABHBLIN TPOOCOTOOPHIKOB HOCAC HX NPOBCPKH.
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6.6 1azesmrenne INCKTPOABRIATCACR BLINONHMOT CRCUHATHCTI-ITCKTPHKN.
PaGoTa ¢ HCTCMATHHMIME HITR BCAPARKARHO TACMACHHIMI INCKTPOARRTY-
TCRRAMMN NPCIHICNA.

6.7 Hepexmoyenne B OOCAVKHRIHRE APMATYPM CO CAY'IIHIMNMYX NOACTAROK
6c1 yCTPONCTAA NPOIHAIX NOAMOCTCH C OTPARACHHAMM TANPCIHICIEY.

6.8 Pemonmume paboru, a vaxxe ocmotp 6apabanos, acaiparopos, xon-
NIEKTOpPOB R Npovcro oOOpYAOBARHA, MONBCPTINErOCE OYHCTKE, MPOHIBOIAT
TOJILKO NOC/EC TIMATENRHOH MPHKYAHTCILHOH BCHTHIAUKE W MPOBEACHHA AHAa-
JTH30B Ha OTCYTCTBHC JAra3OBaHHOCTH.

6.9 Ha obpabameeaemom 0DOPYAOBAHHR W B JPYIHX ONACHHIX MECTAX
JODKHE ObITh BRBCHIEHR NMpe.Ty NPEXIAIOMHE IAKATH. "OCTOPOXHO —- Npo-
BOJIHTCA NMAPOBOXOKHCTOpoIHan 0bpaborka”, "Octopoxno — raz”, "Oroms ne
mpaMeraTs”, "[1poxoa 3axperr”, "Onachan 30Ha", "He KypHTL, BIPRBOONACHO" .

6.10 B Mecmax nOBLIIEHHOR ONACHOCTH DO/DKHM OLITHL BhIBEUICHK! Npeay-
NpeRIAIONME IIAKATE: "He kvpHTh, B3phiBOONMAacHO". Oruesnie paboThl HA
ITHX MECTAX NMPOHIBOASTCA TOTBKO NO HAPAZY-A0MYCKY.

Y KHCNOpOAHOH paMITbki HITH HA KHCIOPOOAHOH CTAHUHH HEeOOXOIHMO HMETDH

CpPenCTBA NOMKAPOTYIICHHA.
6.11 Mecma obOpa3oBanns CBRIICH OrpaanTh IUIARKaTaMHK: "Onacxas 30Ha",

"ITpoxoxn 3anpewmen”.

6.12 B 30one obpabatnBacmoro obopyzoBaHHA pa3MelalOT NPOTHBONO-
JXAPHLIE CPEACTBA, OTHCTYIIHTCTH, AUHKH C NMECKOM, Beapa, Oarpsl, 10naThl,
NINAHTH.

6.13 Jluy, ne yyacTByIOmHX B 00paboTke, W3 10HB paboT yaa 0T,

6.14 /{12 xoumponas 32 COCTOAHHCM CXEMBI H TEXHOJorneit odpaboTkn nc-
XYPHAA CMCHA BCIICT B ONCPATHBHOM XVPHAIC VuCT cvuacs 6paka B pabote u
nedxKroB.

6.15 7/lpu smonmaxce KucropononmpoBoaos TPyOsl BCCX ra3onpoBoIOB CO-
CIHHAIOT CBAPKOH. PRaHUCBRIE B PEIBLOOBBLIC COCTHHEHHA JONVCKAIOTCA TOTLKO
B MCCTAN NMPHCOCAHHCHHA K KHCTOPOIHOMY O0OPYIOBAHMIO, apMaTVpe, cpea-
CTBAM WIMCPCHHA H 118 VCTPOHCTBA MOHTAXHBIX COCAMHCHHII B HCYIOOHBIX
ANA CRAPKR MCCTAX.

Caapky TpvO ra3onpoR0IOB B KOHTPONL CBAPHLIN COCAHHCHMI NPOHIBOIAT
p coorpercranru ¢ TpeGorannany CHull LI-I" 9—76.

Nputopst 1 KRCTIOPOIONPOROIR C APMATYPOIl OT MCCTA XPAHCHHE KHCTO-
PO 10 NOAKTOMCHHE BN K IMCProotopyioniniinn ofCHRIpHanor - no
"Huctpy ki no o8¢ DRNPHRIHIKIO KHCI0POARKYX YCTpoilcTa” (M. Hudopm-
mcpro, 1979). Jlomekactea npoHIBOINTE oOCTRNpHBANHC TPYD MyTeM HAa-
rPCBA HX NCPCTPCTBIM NAPOM OT CXCMBI OMMCTKH H BLLICPXKH NPH TCMNcpa-
Type 300 °C B TCUCHHC 2 M.

ApMaTYpY OOLUETO HAZHAMECHHSA, KOTOPYH) NMPHMCHAIOT HA KHCJIOPOAONpO-
BOJAX CPCIHENO H HHIKOTO JIABICHHA. NCPET VCTAHOBKOH NOABCPraldT Npenaea-
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PHTEILHON NPOBEPKE H O0CTKHPHBAIOT, MPOKNANKH B HEH 3aMCHAIOT HA MpO-
K1aakH H3 (HOpPBI, 3 CAIbLHHKOBBIE YIUIOTHEHHA HA YIUIOTHEHHA H3 NMPOKANCH-
Horo npu 300 °C wxyposoro acbecra, mponHTaHHOro rpagHroM MapkH [P-A,
Wi Qproponiacra T-4.

[locne MOHTaAa KHCIOPOAONPOBOALI NMOJABCPralOT THAPABIHYECKOMY HC-
ALITAHHIO HA AaBjicHHE 1,25 p o H NPORYBAOT KHCIOPOIOM, NpHHeM 00neM
npo/ayBaCMOr0 KHCA0POAa AONKEH NMPEBLIIATL BMECTHMOCTD TPyOONpOBOAA HE
MCHCE 4eM B 3 pas3a.

OKCNIYaTalHi0 CMOHTHPOBAHHLIX H HCNLITAHHBIX KMCIOPOAONPOBOAOB J0-
NYCKAOT TOJIBKO NMOCAE NPHEMKH HX KOMHCCHEH.

6.16 Kucropoo XpaHAT B NEPEABHKHLIX HIH CTAUHOHAPHBIX PEUHITHECHT-
HbIX YCTRHOBKAX, THOO B BHIE »MJAKOr0 KHCI0POIa B CNEUHANILHLIX EMKOCTAX.

6.17 B pesbluarbix COCAHHEHMAX KHMCAOPOAONPOBOJIOB 3anpeliaerca Nnog-
MOTKA NTbHA, NEHLKH HAH KOHUOB, d TAKKE NMPOMA3K3a CYPHKOM H JPYTHMH Ma-
TCPHATAMM, COACPAILUHMH XKKHPBI.

6.18 Qubposvie NPOKNAIKH AOKHB HMETh TIATKYIO OOCLKHPEHHYIO No-
BCPXHOCTb, HX XPAHAT 3aBCPHYThIMH B ILIOTHYI0 OyMary.

6.19 Janpewgaemes BMeCTO PHOPOBBIN NPOKNAI0K HCNOAL3OBATL NPOKIAI-
KH B3 JPYTHX MATCPHAJIOB (KOXKH, NAPOHHTA, aJUOMHHHA, MCIH H AD.).

0.20 Ha pyxax, cncuoacAie H HHCTpYMEHTe 00CTYAHBAIOLICTO NMEPCOHANA
HE J0AAHO ObITh CACA0B MACTA.

6.21 Macno He DOJLKHO NONAaaaTh HA BEHTHIN, HPOKNAAKK H JPYTHE HACTH
KHCJIOPOAOTIPOBO10B.

6.22 3anpewjaemcs NPUMEHATE KUCAOPOA AR OYMCTKH 0ACAKIbl, OOTyBKH
H3Jenuit M npMcnoco0AeHHi, a Takke a4 oborameHus BoIyxa pabounx no-
MCIUEHHH.

6.23 Ilpu ocxompax KHCIIOPOAONPOBQI0OB H apMATYPhl AOMYCKAKOT NPHME-
HATb TONBKO NEPEHOCHBIC INCKTPHYECKHE CBETHALHHKH B FEPMETHYHOH apMa-
Type npH HANpsoKCHHK 12 B HAM pydHbie aKKyMYAATOPHBIC (JOHAPH BO B3phI-
BOOC3I0MACHOM MCNOMAHEHHH.

6.24 Kypenue H 3QAMC3AHIE OrHA OKO10 PCUHNHEHTHOH YCTAHOBKM HIH
APYTOro HCTOYHUK:A KHCIIOPOJA 3aNPELUCHO, O MEM HA BHAHLIX MECTAX J0/DKHbI
ObITb BBIBCLUCHBI NPEIYNPCAKIAOMINC NIAKATHI.

At xypeHua OTBOAAT 30, IHPOBAHHOE MECTO MO COrfacOBAHKIO C OpraHa-
MH [I0KAPHOro Haz30pa.

6.25 Omozpes 3aMeEP3HX KMCIOPOAONPOBOI0B NPOHIBOAAT TOALKO NAPOM
MM ropdayed BoaoH. [IpHMEHECHHE OTKPLITOrO OrHA H 3JEKTPHYECKOTro NnOAor-
P¢Ba 3anpeLeHo.

6.26 [lpu eo3nuKHoGenuu NOKIPA HEMCILICHHO JAKPLIBAIOT LCHTPAILHBIC
BEHTHIH Y HCTOYHHKOB KHC.10P0.3a, BLIIbIBAKIT NOAIPHLIX H NPHHHMAKT MCPH

K TYLUICHHIO NOKApa ¢ NOMOLULIO OFHCTYLUIHTEIEH H APYIrHX MPOTHBONOAIPHLIX
CpLacrs.
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ITpnnoxxenne A
(0bs3aTCIBHOC)

Ocnonyne oflo ancinn 1 COKPARICIHIN, BPIMIATIME B TEXCTE
H HA PHCYBKAX

K — KOHJACHCATOP;

K3H - xOHAESHCATHLIH YIEKTPOHACOC,

bOY - 6nounan 06CCCONMMBAIONMIAA YCTAHOBKA,
[TH/1 - noporpeBarTeTH HHIKOINO NABJICHHA,

A — ACA3paTop,

BH - GycrepHiit Hacoc,

[TDH - nuratenbHbI 3NCKTPOHACOC,

[IB]l - nomorpeBaTeIH BRICOKOIO NABIICHHKA,
PITK - perynnpylonpit TRTaTEIbHBIH XJ1anaH KOTNAa,
IKO - axoHOMaH3ep;

9KP - 3KpaHbl TONKHY,

b — Bapaban;

BC - BcrpoenHbIit cenaparop;
B3 — BCTPOCHHAA 3QIBIDKKA,
HOp - ApOoCCeNbHbIH KJIANAH,
PC - pacronouyHslit cenaparop,

[IE - neperpcBarens;

[HIE - npoMeXyTouHbIH NeperpepaTein,;

[T - rnaeHbIi nAponposoa:

XTI -~ xonoaMsi NaponpoBoa NPOMNCPCIrpeBa;
I'TH1 - ropsunit naponpoBoa MPOMNCPErpesa,;

I — [JYIHHTEND,

[ICBY - nyckocOpocHOE YCTPOHCTBO;,

1IB/l - BMWIHHIP BLICOKOIO NABNCHHA.

LICA - usIMHAD CPCAHEro AABICHHA,

IH -~ BMAHHOP HH3KOTO AABIICHHS,

[TK -~ npeaoXpavHTCIbHBIH KIANAH,
C - CETKA,

B — BOISHAA 1AXBHKKI.

1§ — NAPORAA 1ABINKKA
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[puroxeuie b
(00A3ATEABHOC)

METOAHKA ONPEAEJNEHHA KOHUEHTPALLHH
KHCA0POJA B MNEPETPETOM IIAPE

H NAPOBOJAAHOH CMECH H BOJE

CylHOCTE METOZd JAKTIOMACTCA B TOM, YTO NPH CHIARCHHH JTABICHHA 10
0,1 MIla, npn temneparype 10 20 °C # HANMMHH BOLIYXA HAA NOBEPXHOCTHIO
BOAbl PACTBOPHMOCTL KHCA0POIA B BOIC CHILKACTCA 10 8 MI/KI, 3 OCTA1bHOE
KOJHUECTBO KMCAOPOAA BHACIACTCA H3 NPOOLI H MOKET OnITb COOPAHO B MEp-
HbIH COCY .

[IpHOOp 114 ONPCACICHHA KOHUCHTPAUHH KHCI0POdd NPEACTABIACT COOOH
OTIPAIYHPOBAHHYIO €MKOCTb (K0A0Y) 00BeMOM 1—1,5 hivale JABYMSR OTBOJAMH.
Oa1H OTBO NPOXOIHT Hcpe3 NMPOOKY B rOPIOBHHE EMKOCTH H JOCTHFACT JHA,
APYTOH OTBOA BHINOMHAIOT 3AN0AMHUO C BHYTPCHHMM TOpUOM npoOkH. Ha ooa
OTBOAA O1CBAKOT PCIHHOBLIC TPYOKM C BHHTOBBIMH 3AKHMAMHM HA KoHUAX. 114
oTOOpa NpPOOL! L IMHHBIK 0TB0A NOACOCAHHAKOT K NPOOOOTOOPHONH TOUKE M Ye-
Pe3 HCI'O NPOHIBOAAT 3AMOIHEHHE EMKOCTH NMPOOOH. 3aTeM NPOMYyCKAOT Y& pes
EMKOCTBH ABJA-TPH 00BEMA NPOOLI, NOCAE YEro KoA0Yy NEPEBOPAHHBAIOT H OCTAB-
ASIOT B TAKOM MOJIOKCHHH A0 HAKOMNCHHA B Kel 150—300 o’ razosoii dasu.
OIHOBPEMCHHO C NCPCBOPAYHBAHHCM KONOLI BEIYT OTCHET MPOIMYLHEHHOM “e-
pe3 HCS npoOdbl, ATA YCr0 AHIKYIO HacTb NMPOObl CIMBAKOT B MCPHbIH COCYA.
[Tocae HakonaeHHs rasoBoi (a3l KOAOY C JAAHMAMH OTCOCIHHAIOT OT NPOOO-
OTOOPHOKH TOYKH H NCPCBOPAYHBAIOT B HCXOHOE MONOAKCHHE.

KOHUCHTPALMIO KHC10P0AA (C(,,) MOACHHTHIBAIOT B [/KI 1O QopMyic

\

Cop = 1,59-\—;— , (6. 1)

rac V, - obreM razosolt Qasm. 1;
V, - 00BeM nponyucHHOH npodwl, i.
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Ta6anua B.1— Onpeacsienne KOHNCHTPALIN KNC/10poaa
(npu o6sene rasa 300 car’)

O6vem nponyineHHoH MpoOkI Konuenrpauns xuciopo.aa.

(NpH nepeBePHYVTOI K0.16€), CM r/xr
150 3,18
200 2,385
250 1,908
300 1,590
350 1.462
400 1,192
450 1.060
500 0,954
550 0.867
600 0.795
650 (0,733
700 0.681
750 .636
800 0.596
850 0,561
900 0.530
950 0,502

1000 0.477
1050 0.454
1100 0,433
1200 0.397
1300 0.366
1400 0.340
1500 0.318
1600 (0.298
1700 00.280
1R00 0.265
1900 0.251




[1Ipunoxkenne B
(PEKOMEHIYEMOC)

METOA NMPOBEPKH JAUIUTHHX CBOUCTB
OKCHJAHLIX ILIEHOK

CyIMHOCTh METOAA 3AKTKONACTCA B HAHCCCHHH HA MOBEPXHOCTH 000pya0Ba-
HHUA KaTlIH PEAarcHIOB, ONMPEICACHHE NPOMEAKYTKA BPEMCHH, 4E€pPC3 KOTOPLIH
APOHCXOAMT HIMCHEHHME HBETA KIIUIH, YTO XapPAKTEPHIYET CTCACHL CTOHKOCTH
JALIHTHON HIICHKH.

PacTBsopel H MATECPHAIM:

PcakTiis, NPUTOTOBACHHBIH H3 CMCCH pactBopoB:. 20 caM'x0,5 M —
CuS0,4x5 H.0; 10 ea — 10 % NaCl; 2 em’x0,1 M — H,SO;. Kpyxok, supe
3JaHHBKH H3 (QHIbTPOBAIBLHON OYMAarW, NPONMTAHHLIH NapadHHOM IHAMETPOM
T—8 MM C OTBEPCTHEM 4-—3 MM.

[iposencHue aHANIH3A:

O6pazel caerka noAorpesaioT, KPYyAK0K HAKMRABIBAIOT H3 HCHWTHIBACMYIO
[IOBCPXHOCTD, JICFKO NMPHAKHMAIOT €r0 HOXKOM HAH WNaTeaeM, YToOn OH NpH-
JIMIT K 00pasuy. 3aTeM Kaluno paCTBOPA HAHOCAT MCPE3 OTBEPCTHE HA Oo0pasel,
caend, YToObl KAIUIA HE PACTEKATACH N0 HOBCPXHOCTH 00pasua. Paspywnrend-
MH IUICHKH B PCAKTHBE ABJLAIOTCA XJOPHIb! M CyabaTul. KaTogHbIM HHIHKA-
TOPOM CNYKAT HOHBHI JABYXBANCHTHOH METH, H3MCPANLUHC OKPACKY Karuly OT
CHHE-roNny00ro 20 KpaCHOBATOrO0, XKEATO-3CACHOMO UBCTA.

C Ha4YaIoM KOPPO3HOHHOrO MPOUCCCA MIMEHACTCA UBET Kafy. Bpess C
MOMCHTA HAHECEHHA KAIUIM 40 MOJHOI0 H3MEHEHHA UBETA XANIH X3aPAKTCPH3y-
€T KOPPO3HOHHYIO YCTOH4HBOCTD 3A1UHTHLIX IUICHOK.

Hlkana yCTOHYHBOCTH:

5 Mtk — BLICIIAA, 2—3 MHH  — HOpMAalbHad,

1—2 MUHH — NOHIKEHRAL, MeHee | MHH — HH3WAL
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[Tpuaoxkeune I
(PCROMCHTY €VMOC)

MEPOTITPHATHA NO CHHXEHHIO YPOBHA 1IIYMA
[MPH NPOBEAEHHH NPLEIANYCKOBbLIX OYHCTOK
TENTOSHEPTETHUECKOIO OBOPY/IOBAHHA

78 CHIDKCHHA VPOBHA WIVMA O HOPMATHBHOTO MCROILWIOT FAVIIMTCIL
IWIVMA, CXCMA ICHCTBHS KOTOPOro MOKA3IHA W pHCYHKke [ 1

[ nvimere s wiyma paboract creniouniy odpaiom. [lotok napa no rpvbo-
nNpoBOIY 6 HANPABIAKT B FIVUINTCIL. 1lcpca raviunTeiacs novoxk napa pasic-
JSKOT HA 183, NCPBBLIH K KOTOPBIX MOI3KOT TAHICHUMATLHO NO BCTRI ¥ B BCPN-
HIOK "WACTB HHINHIAPHYMCCKOro KOpnvca /. a BYOPON NOTOK nmapa nmo BCTBH J
MOANOT THKAC TAHTCHIMAILHO B HHAWHIPHICCKHH KOPNVC /. HO HHAKC MCCTA
RBOTY HCRROFO NOTOK W TaxkuM 00pason, o0l 3T0T NOTOK GLIT 1IKPYICH B
NPOTHRONOIOKHOM ACPBOMY NOTOKY MaPi HANPABICHHHN.

Hepes xoaacktopnt COEM N pO anyTpcinisii oOBeM FIVHINTCIR BRPLIC-
KHBAIOT ROV, noanacMvio no apyvbonponotian [ Hacis Boswr, supuic-
KHBACMOIT 4epey JONOIHHTCTHREIH KOTICKTOP Y. HOTICICR BO BATOPOIT NOTOK
APA B ARIDKRCTCH B NPOTHRONOJOAHOM NCPBOMY NOTOKY HanpascHun. llep-
BLIH H BTOPOS NOTOKH MIPA. CONPHKACAACK, TOPMOIRT OAHH APVTIOro, Hanpas-
NCHHC NOTOKOB MAPd NOCTC CMCIMBAHHA OVICT 3UBMCCTH OT COOTHOLICHHSA
PACX01a Napa ¥epcl NCPBYVIO M BTOPVIO BCTBL. [1pit 3TOM IHCpris aByX ralo-
BbIX MOTOKOB OVICT PACNQIOBATHCA Hi BRIHMHOC TOPMOKCHIHC.

Kancabkst BIArH, HANOIALIICCS B NCPBOM H BTOPOM NMOTOKAX nApa. CTal-
KHBAACH C MPOTHBOMOIMKHO HANPABICHHBIM NOTOKOM. OOPAIVIOT MCIKOINC-
NCPCHVIO CTPVRTVPY. ARIAKOLN H0CH IMPCKTHBHAIN CPCIACTBOM HIY MOI IV ICHHA.
33 CUCT BPAICHIA NOTORA B HIGKHCH “HACTH KOPAVC KANCILKE BTATH H MCXA-
HBMCCKNC NPHMCCH CCmapipyioIcs wit crcrkax [lonropor noroxa wa 1807 npi
BXOC B KIMCPY BRIIVCKD  HAT NMORCPXHOCTHIO RILIKOCTH B IHIMIC TAKKC
CHOCOOCTRVCT OMPCTRC MOTOKD 01 BEIFH M MCNAMIICCKUX TIPHAMCCCH, KOTOPBIC
VILIRKOTCS W FIVIDHTCI® NCpet TPYOonpoBoa [0 Yeranosra unvpparset /4
OTAHMACT NCPBLI NOTOK MAPI K UCHTPY H 00CCNICHHBACT OC IV LIPHOC BIAHMO-
JCHCTBHC NCPBOFO W BTOPOrO NOTOKOB napa. Tpyvdonpoeol 6 noasola napa
MOAKET HMCTH HCCKOILKO MAPAICIBHBIN OTBCTBICHWH, PACNOIOAKCHHBIN HHAKC
BeTsi Y B 310M CvAe TOPMOACHNC NOTOKA napa Wi BCTsit 4 OvIeT Oo0ace
NIABHBIM B HPICKTHBHOCTS PAOOTHE TIVINHMTCIA LIV NOBLICKHTCA. TIpu ITOM
LCICCO0DPATHO HAT KAAILIN OTBCTBICHICM YCTAHABINBATL anadparmy /4,

IPPCKTHBHOCTH FIVICHIA VIBHCIHT OT COOTHOUICHHA TOTOKOB NAPA B BCT-
BAN 4 11 3. NOITOMY Hi} OOCHN BCTHAN \CTAHABIHBIAIOT PCOY IHPVIOUIVIO ApMAaTy-
py 13 NCNOAHKHTC ILHBIC OPTIHBL KATOPOH CBATIHAE C PCMIATOPOM COOTHOLUC-
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P13 - nonektopia, 0 RPLIHRG AOPHINCAL 0 KO BRI R 4 PXOTY peiyAHDPYROULaN

—t

APMAIVPA. 3, 16 - NOOIMS IV OOIPOBORLE. (& HHIHH IPHUCCRHY AOpli .. THHILLE KOPITYVLR,
S 10 apyoeuposor. 1117 - otoxn wapa. /4 - Hadpal va,

v ior 1 = CXeMa ICHCTBHA F0D WM LS DE LV

HUA PACNOIA PG P s MEANV K0 BCTBb. C ITON HEABIO Ha P ANTOD HOAM01-
CH CHEMLIRE NiPih ICPI W IOLME PACNOL TEIPA. HANPHMCP  NCpeiind 1aBICHHM
Ha CVAROUWINN VNCTPOBIC T AN
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