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HCC/IEAOBAHHE HA OBOIr'ATHMOCTD VI/IA
MECTOPOKAEHHA «YEPHOI' OPCKOE»

CKOHCTpYHpOBaH /1abopaToOpHBIF TAXE/JIOCPEAHbIH ceraparop A1 pelleHHs 3aladd
bos1ee TOUHOIO MOAe/THPOBaHHA pe3y/IbTaToB TaMxe0cpeaHoro oboraierus. Ilomyyera
BO3MOXHOCTb MOAE/TUPOBAHHS Pe3V/IbTaToB OOOralleHHs 110 IT0/IYYeHHBIM KPHBbIM 060-
raTUMOCTH - IVIOTHOCTH pa3de/IeHHs, BbIXO4a M 30/IbBHOCTH KOHLIHTpara M BbIXOJa

TIPOMIIPOAYKTa H XBOCTOB.

KrroueBrle ci0Ba: TAXel0CpeaHbIH ceraparop, o60raTUMOCTb, Yrosdb, TAXe/Ible

CYCITeH3HH.

POTHO3HBIE Pecypchl Yras Ha

3emrie B HacToslllee BpeMs CO-
cTaBasoT Gonee 14,8 TpaH T, a MUPO-
Bble TIPOMBIII/IGHHbIE 3arachl Yris -
cBbiie 1 TPAH T, YTO 3HAUYMTE/IBHO IIpe-
BOCXO/MT 3arachl M Pecypchl BCex Apy-
I'MX 3HeproHocuresneri. MUpoOBOH PBIHOK
yr7si 6oriee KOHKYpeHTeH, ueM HedpTs-
HOM U TrasoBblM, ITOCKO/BKY ero MecTo-
POXAEHUs MMEIOTCS Ha BCeX KOHTHHEH-
Tax, [MOYTH BO BCeX CTpaHaXx ([pu 3TOM
70 cTpaH MMeIOT U3B/IeKaeMble 3arachl
yrasi), a aoGblua BeaeTcsl TPaKTUYeCKU
BO BCex pervoHam mupa [1].

[TosToMy Bce GorbllieMy KOMHUYECT-
BY VI7Iel Tlepen TMpoaaxer HeobXoau-
MO TMPOHUTH MpeaBapuTensHoe obora-
eHWe, LIe/lbl0 KOTOPOro  SB/SETCS
YMeHbIlIeHe 30/IbHOCTH [0 AOIYCTH-
MbIX TIpenernos [1, 2].

Ob6oramenveM yras Has3blBaeTCs
rpoLecc, Ipu KOTOPOM B TOIIHBE
YMeHbIlIaeTCs CcoAepRaHue MHHeparib-
HBIX TPHUMecel U MYCThIX MOPoa, a Tak
Ke TIPOUCXOAWT pasaeneHue Yrias Ha
copTa M0 KPUTEPHIO pa3Mepa KYCKOB.
[Tocne mporuecca copTUpoOBKU U 060-
raileHus yro/b MOCTYriaeT Ha TpaHC-
[MOPTUPOBKY /11 KOHEUHOro IoTpe-
ourens.
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OnHyM M3 caMbIX PacpOCTPaHEH-
HBIX CMOCOBOB oGoralleHus Yras sB-
nsgeTcs OTcazKa M MeHHas cerapalms,
ONHAKO B T[IOC/1eAHee BpeMs Bce
GonbIyio U 6OABIIVIO TOMY/ASPHOCTD
ronyyaeT TAKe/0CpeaHas cernapalys
yr7si B MUHEPa/IbHOM CYCIIeH3MH.

[Ipoliecc oboraieHuss B THXKe/bIX
cpenax — paszesieHre MUHepanoB I10
I/IOTHOCTU B T'PAaBUTALIMOHHOM WU
LieHTpobOeKHOM IIo/1e B cpeae, I0T-
HOCTb KOTOPOI SB/SETCS TIPOMERY-
TOYHOM MeXay IIZIOTHOCTAMU pasie-
ngeMbIx MUHepanoB. Ha naHHoM sTtane
He CYIIeCTBYeT [AO0CTAaTOUHOrO YMC/Ia
naGopaTopHoro 06OpPYAOBaHUsA A7
oforalieHusi B TXKe/bIX CYCIEeH3MSX,
KOTOpPOE MAaKCHUMa/lbHO IOCTOBEPHO
[MO3BO/IMT CMOAE/MUPOBATh Pe3y/IbTaThl
[OCAeAYIoero  MPOU3BOACTBEHHOTO
npotiecca oboraiieHuss Yrzis B Tsxe-
MIBIX CYCITeH3USX.

[lostoMy BcTaeT Bompoc 06 H3ayye-
HUY BO3MOXKHOCTH OOOTalleHHs Yriaemn
B MabopaTOpPHBIX YCAOBUAX, [IOCTPOEe-
HUS KPUBBIX OOOraTHMOCTH M BO3MOXK-
HOCTH MOZeNWPOBAHUA Pe3y/IbTaToOB
oforaleHusi Mo IOAYYeHHBIM KPHBHIM
0BOraTUMOCTU TaKHX KaK: INIOTHOCTh
pa3aeneHysi, BHIXOA U 30/IbHOCTb KOH-



Faspes 1-1

Puc. 1. Cxema nabopaTopHOro TtsKerno-
cpeaHoro cemapatopa: 1 — uvMHApUYe-
CKHi uaH; 2 — eMKOCTb /11 Y/IaB/IUBAaHHSA YTO-
HyBLIEH dpakumy; 3 — TpyGa A LIUPKY/ISLIIH
cycrieHsnu; 4 — snektpoaBuratens; 5 — Bam; 6
— wumMmrnennep; 7 — pacripenenvrenh OTOKOB
CYCIIeH3UH

LIeHTpaTa M BBIXOA MPOMITPOAYKTa U
XBOCTOB [3].

[ns peienyst 3amauu 6os1ee TOUHOTO
MOZICTMPOBAHUA PE3yIbTAaTOB  THKesI0-
cpeaHoro ob6oraiieHus Obl/I CKOHCTPYU-
poBaH /1aboPaTOPHBIN TAKe/T0CPeAHbIM
cenaparop (puc. 1).

[laHHBIVT TAXKenocpeaHbIN ceraparop
OTHOCHTCSI K ceraparopaM CO CTaThue-
CKHMHM YC/TOBUSIMU Pasae/ieHus.

Cerapatop TMpeaHasHauyeH a1d Ts-
KenocpeHoro  oforallleHust Kak Py,
TakK U APYrHMX HEeMeTa//TMUeCKHX I10/1es-
HBIX HCKOMaeMbiX. KpymHocTs obora-
maeMoro Matepuana -50+6 MM a1s yrais
U -25+6 MM A1 pya LIBeTHBIX MeTasl-

noB. ['lepen oboramenreM HeOHXOAUMEI
orepaLvy TPOXOYeHUs 1 obecliTaM/IN-
BaHMs 715 NpeAOTBPAlleHusl 3arpsisHe-
HUS Cpebl.

CenapaTtop MOPLMOHHOTO THIMA, U
MaTrepuas 3arpyxaioT B KOP3HUHY MOP-
uusamu ot 5 no 10 Kr B 3aBUCHMMOCTU
oT o6bveMa oboraiiiaemMoii Maccel. Bpe-
MS pasaefieHys arrapara OKomo 5
MUH.

[labopaTopHble HCIbITaHHUS OBBIUHO
[AI0T HECKO/IbKO /yYlive Pe3y/bTaThl,
yeM T[IO/lyuaeMbie B ITPOMbIII/IEHHBIX
YC/IOBUSIX, HO OT/AMYME T[IepPBBIX OT
BTOPHBIX OOBIYHO HE HACTO/IBKO BE/HKO,
yTOOBI CYIIECTBEHHO W3MEHHTh IIpes-
CTaB/leHHWE O TeXHO/IOTHYEeCKUX IIpe-
HMMYILIeCTBaX pacCMaTpuBaeMoro CIio-
coba 10 CpaBHEHHUIO C APYrUMU METO-
[IaMH.

Ha ocHoBe naGopaTOpHBIX KCIIbITA-
HUM OMpeensiioTcsl YCAOBUs TTpoBesne-
HUS TI0/TYTIPOMBIII/IGHHBIX OIBITOB. Ec-
MY TI0 KaKUM-MMOO MNpPHUYMHAaM [10/1y-
[MPOMBIIIIZIEHHbBIE WCITbITAHUSA HE MPOU3-
BOAATCH, T[IPOEKTUpOBaHue o6oraTu-
TenbHBIX (PabpPHK OCYIIeCTBAsSETCS Ha
OCHOBe 1ab0oPaTOPHBIX UCTIBITAHHUI.

[laHHbIlT cerapaTop B OTAWYME OT
KOHYCHBIX /1a00paTOPHBIX CerapaTopoB
MMeeT crieayioliiee BakHOe TperMyiiie-
CTBO: B pe3ynbTaTe BpallleHUs Basa C
MIMIIe/I/IePOM B Pas3HbIX UacTAX cerapa-
TOpa CO3AAIOTCH BOCXOASAIIMA W HUCXO-
Asiiye TOTOKK, KOTOpble 6oree TOUHO
MOICIUPVIOT pasdeneHrve B paboyeit
30He TPOMBIL/ICHHBIX — CerlapaTopoB,
VMEIOIIMX  TOCTOSIHHYIO — LIMPKY/SLIMIO
MaTepvasia B paboueM TMpPOCTPaHCTBE
cernaparopa.

O BO3MOXKHOCTM OOOTalleHUs YI7Is
MecTopoxaeHuss «HepHoropckoe» Ha
0BOraTHUTe/IbHOM YCTAaHOBKE MOMKHO CY-
OUTh TI0 KPUBBIM OBOraTUMOCTH U
PPaKLIMOHHOMY aHa/TH3Y.

M3BecTHO, MOMHOCTBIO pPasaenvuThb
yYro/ib Ha IIO/Ie3HYI0O M HEIO/Ie3HYIO
dpakUMK Ha AaHHOM 3Tarle PasBUTHUSA
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Puc. 2. PpakuHoHHas XapaKTepHCTHKa YI/IA MecCTO-

poxkaenusa «YepHoropckoe»

TeXHWKHU W TEXHO/IOTHHM HEeBO3MOXKHO.
[TosaToMy Heo6XOAUMO 3HaTh, MPH Ka-
KOM CO/IepXKaHUU T0/1Ie3HOTO KOMIIO-
HeHTa B TMPOAYKTaX oboraiieHus, u
MpU KakKKUX KX BBIXOAAX Mpoliecc pas-
flefleHUs MOXKHO CcuMuTaTh Hauboree
2 PeKTUBHBIM A/t AaHHOTO yr7s [7].

PesynbTathl pasaenenys Ha dpaklny
CyXKaT 3Ta/lOHOM, C KOTOPBIM CpaBHU-
BalOT TPOMBIII/ICHHbIE Pe3y/bTaThl Ipa-
BUTALIMOHHOTO oboraieHus. Kpome To-
ro, faHHble PPAKIMOHHOTO aHa/M3a IMo-
3BO/ISIIOT COCTABUTh TEOPETHUeCKUi Ga-
MlAHC TIPOAYKTOB oOOOTallleHUsl, SB/SIO-
IMICA OCHOBOM A/l PacyeTOB Pe3yiib-
TaToB OOOraieHuss Mpu MPOeKTHPOBa-
HUM  YI71Ie000raTuTe/IbHBIX  (habpuK.
DpaKLMOHHBIN COCTaB YrI7iel orpesesns-
eTcs C IMOMOLIBIO (PPAKLIMOHHOTO aHa/IH-
3a [4, 5].

Paznenenvie yrns kaacco -25+20
MM, -20+15 MM 1 -15+10 MM nmpoBoau-
7I0Ch B TsXKe/bIX CYCIIeH3UsAX B AMAIa30-
He motHoctert 1200 - 2100 kr/M° ¢
marom 100 Kr/M>, B KauecTBe yTsKe/m-

66

90

CymmapHsl

100 HHUA 30/IbBHOCTH TI1O 3/IeMeH-

TapHbM cr10aM. KpuBas 3 no-
KasblBaeT 3aBMCHMOCTb CYyM-
MapHOrO BBIXOZa BCII/IBIBIIMX
dpakKimii OT KX 30/IbHOCTH.
KpuBas 0 xapakTepuayer
3aBHCHMOCTb CYMMapHOro  BbIXO/a
YTOHYBIIMX (PPaKLMHA OT HX 30/bHO-
CTH, a KpHBas 0 XapaKTepusyeT 3aBU-
CHMOCTb CYMMApPHOTO BBIXO/1a BCII/IbIB-
mux Ppakurdi OT IZIOTHOCTU pasde-
neHus [6].

Ha ceroansmHui aeHb MpeanoxeHo
MHOIO MeTOZIOB OLIGHKU OBGOraTHMOCTH
yr7ie, HO He BCe OHW MOTYT ObITh PeKo-
MEHIOBaHbI /7151 TIPAaKTUUECKOTO HCIIO/b-
30BaHUs, T.K. OOMBIIMHCTBO M3 HUX 70-
MYCKAIOT Te WM HHbIE [TOrPElIHOCTH.
3To MHOTAA MPUBOAUT K HerlpaBU/IbHBIM
BBIBOZaM TIPU CpPaBHEHUU Pe3y/bTaToB
HCC1e0BaTe/IbCKUX PabOT U PasMUHbIX
BapHaHTOB ITPOEKTOB Yr/1ie060raTuTe!lb-
HbIX (pabpUK.

M3 Bcero MHOKeCTBa CYIIeCTBYIOLINX
METOIOB OLICHKU OBOraTMMOCTH Yr/iert
caMble U3BeCTHble MeToabl: bapaa, To-
riopkoBa, PomeHko, Matiepa. Bce atu
MeTOZbl 3aK/II0YaloTCsl B ITOCTPOEHHH
KPHUBBLIX OOOraTUMOCTH U OIlpesaeneHuu
C UX TOMOIIBIO XapaKTepPHCTUK YI7IA.
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Puc. 3. Onpeaenenne napamerpoB 060raTHMOCTH MO

meroay PomeHKO

Metons TomnopkoBa u Matiepa Hau-
6o/ee MPOCTbI, HO TO/1b30BATLCA UMU
MOXKHO TO/IBKO B TOM C/ydae, eciu
NpeaBapUTe/IbHO  3aJaHa I/IOTHOCTb
pasaerneHyss Yras, BBIXOA WA 30/1b-
HOCTb BCII/IBIBIIMX (PPaKLMM, T.e. TO,
YTO Kak pa3 HeoOXoauMo ormpese-
MTATh, UCXOAS U3 XapPaKTePUCTUKHU YI7is
(7, 8].

Ho B HalleM ciyyae MOCTYIMMBIING
Yro/ib 0 CHX MOP He oborallasIcs TsaxKe-
OoCpeaHON cerapaliveli, o3ToMY Hau-
6onee MOAXOAANIMMU /151 HAaC AB/SAIOTCA
Metonsl bepma u Pomenko. M3 Bcex
CYIIECTBYIONIMX METOAMK OTlpe/ie/IeH s
0BOoraTMMOCTH yr7iert Hauboree Ipo-
CThIM M TOYHBIM fBAsercs Metoa Po-
MeHKo [8].

Meton PomeHKo 3akaouaercs B OI-
peneneHny Hanbo/iee BBIFOAHOM II/IOT-
HOCTU PpasaesieHuss U KoapdHLMeHTa
06OraTMMOCTH, KOTOPbIN TpeAcTaB/IeH
Ha puc. 3.

asm IV Kateropum co cpea-
Hell TPYAHOCThIO oboralie-
HYISL.

[nsa yraewt IV xapakrtep-
Hbl CreAyiollre XapaKTepu-
CTUKM:

— KO3 PHLIMEeHT
0,40-0,61;

—  HaWBBIrOAHEeMIIas I/IOTHOCTh
pasnenenvs 1400-1500 kr/m>;

—  BBIXOA KOHLIGHTpaTa 1o Oecrio-
poaxomy yraio 60 — 70 %.

Ha ocHoBaHMM 3THX AaHHBIX MOXKHO
orpeaeniTh TeOPEeTUYECKHM TeXHOIOIH-
yeckuii bamaHc. W manbine Momenvpo-
BaTb MpoLiecC OOOralleHHss B THAKE/IbIX
CYCIIEH3HsAX C Lie/lbl0 ero Aa/lbHeHIero
BHe/IpeHHsI B TEeXHO/IOTMYECKYIO LIeroy-
Ky oboralieHus.

B uTOore MoXHO CKasaTh, YTO Yrollb
MecTopoxaeHus «YepHoropckoe» aoc-
TATOYHO BBbICOKO3O/IBHBIM C 30/IbHOCTBIO
22 % w cpeanepazaensiemsiit. [lnsi ero
pasaeneHus HeOOXOAWMBI THKenoCpe-
Hble MAallMHBI C BBICOKOM 3pEeKTUBHO-
CTbiO pasneneHus He MeHee 150 kr/m>,
KO3 PHLILIEHTOM HeCOBepIlIeHCTBa
npotecca He 6onee 30-35 %.

060raTMMOCTH
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