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TUNOBOW CMUCOK
NOANEXALLUMX 3KCNMOPTHOMY KOHTPOIIO AOEPHbIX MATEPUAIOB,
OBOPYOOBAHUA, CMEUNAINBbHbIX HEAOEPHbBIX MATEPUAIOB
WU COOTBETCTBYIOLLUUX TEXHONOINA

[IO3ULUN HamMmeHOBaHME Kom TH B3I <*>
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Pazmen 1
SnepHble MaTepMraJbl

VlcXonHBIM MaTepuas:
1. YpaH C coIepXaHMEeM M30TOIOB B TOM 2844 10
OTHOWIEHMM, B KaKOM OHM HaxXOIATCs B
IPUPOOHOM ypaHe, B BMKIe MeTajjla, CIjaea,
XUMUYECKOT'O COeIMHEHMS MJIM KOHLeHTpaTa

2. YpaH, oOenHeHHEM mu30TOonoM 235 B BuIe 2844 30 110 O;
MeTalljla, CcIljlaBa, XUMMUECKOTO coemuHeHus uiam|2844 30 190 O
KOHIIEHTpaTa

.3. Topur B BUIOe MeTajjla, CIJlaBa, XMMWUUECKOI'O 2844 30 510 O;
COenOMHEeHUs WM KOHLEeHTpaTa 2844 30 690 O
CrneuyaJibHE PacUWelNIsolnicsa MaTepua:

1. nyToHu—239 2844 20 990 0

2. Ypau-233 2844 40 100 O

.3. YpaH, ob6orameHHHM m3oTonamm 235 mmm 233 2844 20 350 0
OnpenesieHue.

TepmmH "ypaH, of6oTameHHB mM3oTOonaMu 235 uim
233", o3HauaeT ypaH, coIepxXamul M30TONE 235

wnu 233, WIM TOT U IOpyI'OM BMeCTe B TakKoM
KOJIMUeCTBE, UTOOB OTHOIMEHME CYMMH 3TUX
M30TONOB K M30TOoNy 238 Obio OOJbIIe
oTHoOmWeHMs maoTona 235 Kk m3orony 238 B
IPUPOIOHOM ypaHe

4. Jiobom mMaTepmall, ComepXallM¥ OIHO WM 2844 20 -
HECKOJIbKO BeEUeCTB, YKa3aHHHEX B IYyHKTAax 2844 50 000 O;
1.2.1 - 1.2.3 B BUOe MeTajja, cIlJjaBa, 8401 30 000 O

XVMMYEeCKOI'o CoelMHeHMA, KOHLeHTparTa,
CBeXeIro mimn OTpa@OTaBLUeI‘O PEeakKTOPHOT'O

TOIIJIMBa

.5. TexHOJIOTUM, CBAS3AaHHBHE CO BCEMM BKJIIIOUEHHBEMU
B paspen 1 HacToAmero THMIOBOTO CIMCKa
MaTepraaMu
[IpuMeuaHme .

OKCIOPTHHEM KOHTPOJIb IIJIYTOHMS C M30TOIIHOM
KOHUeHTpauren niayToHus—-238 ceeme 80%
OCYWEeCTBJIIETCA B COOTBETCTBUM C OOmMMM
TpeOOBaHUAMM K IIOPAINKY KOHTPOJIA 3a
OCylleCTBJIEHMEM BHEINHESKOHOMMUYECKUX Ollepalult
C TOBapaMM M TEXHOJIOTMAMM, NOIOJEXalMMM
SKCIOPTHOMY KOHTPOJIO, M HAaLMOHAJIbHBEIM
33KOHOIATEJIbCTBOM I'OCyINapCTB-4JIeHOB EBPA33C
B OTHOIIEHMM 3KCIOpPTa OOOpYyIOBaHMA U
MaTeprasioB OBOMHOI'O Ha3HAa4YEHUS U
COOTBETCTBYKIMX TEXHOJIOTUM, IIPMMEHSIEMHX B
AOEPHBIX LIeJIax




Pasgen 2
OBopynoBaHue U HesaIepHHEe MaTepuralibl

SnepHbBle PEaKTOPH M CIeluMajibHO pas3paboTaHHBE
WM [NOOT'OTOBRJIEHHEHE ODOPYHOBAHME M COCTABHHE
YacTM OJIS HUX:

KomMmnyiekTHEIE AOepHBE PeaKTOPH .

SAdmepHBlEe PEaAKTOPH, CIOCOOHBIE paboTaTh B
PeEXVME KOHTPOJIUPYEMOM CaMOIOAOIEPXMUBAIENCI
LEeIHOM peakKUMM »OeJIeHUS

[IoACHUTEeJIbHOE BaMeuaHUe.

AnepHB peakTOp B OCHOBHOM BKJIOYUaET Y3JIH,
HaxonjfauMecs BHYTPM PEaKTOPHOI'O KOpIyca WU
HEINOCPENCTBEHHO NPUIAaHHBE €My,
obopyImoBaHMEe, KOTOPOEe KOHTPOJIMPYET YPOBEHBb
MOIHOCTM B aKTMBHOM 30OHEe, M MX dYacTH,
KOTOpPEIE OOBIUHO COIEepXaT TEeIJIOHOCUTEIb
IIepBOTO0 KOHTypa peakKTopa, BCTYyIAalT C HUM B
HEIOCPENCTBEHHEM KOHTAKT MM PeryIMUPYIT €TI0

Kopnyca AnepHEIX peakTOpOB

CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
MeTaJIMUECKME KOPIlyCa MJIM OCHOBHBIE YaCTU
3aBOACKOT'O MBTOTOBJIEHMA IJid pa3MelleHUud B
HMX AKTMBHOM 3O0OHB SAINEPHHX PeakTOpPOB, Kak
OHU OIpeneJjieHH B OyHKTe 2.1.1, M BHYTPEHHUX
JacTel peaKTOpOB, KaK OHM OIpeleJieHH B
nyHKTe 2.1.8

[IOACHUTEJIbLHOE 3BaMedaHue.

BepxHAg yacTb KOpIyca peakTopa OXBaTHBAeTCSH
OYHKTOM 2.l1.2 kKak OCHOBHAasd, 3aBOINCKOI'O
M3TOTOBJIEHMS, YaCTb KOpIyca peakTopa

Mammusl OJIS 3aTPy3KM M BEIPY3KM TOIJIMBA
SAOEPHEIX PEeaKTOPOB

CneumyaJibHO pas3paboTaHHOEe WMJIM MNOATOTOBJIEHHOE
MaHUIIYJIATOPHOe OOOpyIOBaHME IJisd 3aTrpy3Ku
WM U3BJIEUEHUS TOIJIMBA U3 SOEPHBIX
PEeaKkToOpPOB, Kak OHM OIpeleJieHbl B IIYHKTE
2.1.1

[IogacHUTeJIbHOE 3aMedaHue.

MammHel, ONpemeJieHHBle B NyHkTe 2.1.3,
MCIIOJIb3YITCHA, KOoI'Ia peakKTop HaxXOIOUTCS IO
HaTpy3KoOM, muIM obJjlajainT TexXHMUYeCKUMU
BOBMOXHOCTSAMMU IJIS TOUYHOTO MNO3ULMOHMPOBAHMUSI
WY OPUEHTUPOBAHMS, [TO3BOJISOIMMU IPOBOIUTH
Ha OCTAaHOBJIEHHOM pPeaKTOpe CJIOXHHEe paboTH IO
Ieperpy3kKe TOILIMBA, IIPM KOTOPBIX OOBIUHO
HEBOSBMOXHE HENOCPeICTBEeHHOe HaOJIIeHMEe WU
OpaMOM HOCTYIl K TOIJIUBY

Yunpapngomye CTEPXHM SIEPHHX PeaKTOPOB U
obopynoBaHue

CneumualsibHO paspaboTaHHHE MJIM NOATOTOBJIEHHBE
CTEepXHM, OIOPHHE MM IIOOBECHBE KOHCTPYKLUUM
OJIg HMX, I[IPUBOIEL MJIM HANpaBJdomMe TPyOb IJisg
CTEepXHeY, MCIOJIb3yeMble IJisa yHIPaBJIEHUS
IIpOLIECCOM IeJIeHMs B SIOepHBIX peakTopax, Kak
OHM OIpegneJieHbH B NyHkTe 2.1.1

TpyOB BHICOKOT'O HABJIEHMS IJIS SINEPHBIX
PEeaxTopoOB

CrnenmalibHO pas3paboTaHHEHE WMJIM IOOT'OTOBJIEHHBE
TpyOHl IJIS pasMelleHMsS B HMX TOIIJIMBHEIX

8401 10 000 O

8401 40 000 O

8426 19 000 O;

8426 99 900 O

8401 40 000 O

7304;

7507 12 000 0;
7608 20;

8109 90 000 0;




BJIEMEHTOB M TEIJIOHOCUTEJIS NEPBOIO0 KOHTypa B
AOEPHEIX peaKTopax, Kak OHM OIpeneJjIeHHl B
nyHkre 2.1.1, npu padoueMm IaBJIeHUN,
npeswnanmeM 50 aTmochep

IMPKOHMEBEIE TPYOBL

CrneumualsibHO pas3paboTaHHHE MJIM NOATOTOBJIEHHBE
TPpyOBl MM COOPKU TPpyO U3 MeTaJIJIMUeCKOI'O
LUMPKOHMUSA UJIM €T'0 CIJIaBOB IJIS MCIOJIb30BaHUA
B SIEepPHBIX peaKTopax, Kak OHM OIpeleJieHHl B
nyHkTe 2.1.1, B KOTOPHX OTHOIEHME IO BECy
radHMA K LMPKOHMIO MeHblle ueM 1:500

Hacoce nepBOTO KOHTypa TeNJIOHOCUTEJS
CrneumualibHO pas3paboTaHHHE MJIM NOATOTOBJIEHHBE
HACOCH IJjig NONOepXaHUS LUUPKYJISLUM
TEIJIOHOCUTEJIS [NEPBOT0 KOHTypa SIOEPHHX
PEeakKTOpPOB, KaK OHM OIlpeleJieHHl B INyHKTe 2.1.1
[IpuMeuaHMe .

CrneumualsibHO pas3paboTaHHHE MJIM NOATOTOBJIEHHBE
HACOCHE MOTYT BKJIOUATL CJIOXHBEIE, YIJIOTHEHHEE
WY MHOTOKPaTHO YIJIOTHEHHEIE CHUCTEMBl IJIiS
npenoTrepalleHd YyTEedKM TEeIIJIOHOCUTEJIA I1epPBOI'O
KOHTypa, TI'epMeTHYHHE HAaCOCH M HACOCH C
CUCTeMaMM MHEePpLMaJIbHOM MacCCH. 3JTO
onpeneJieHMe KacaeTCcsa HaCOCOB, aTTeCTOBAHHHX
no xjaccy NC-1 miam 3KBMBAJIEHTHBIM CTaHIapTaM

BHyTpeHHME YacTM ANEPHHEIX PeaKTOPOB
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
BHYTPEHHME YacCTM IJIS MUCIOJIb30BAaHUS B
AOEepHEIX peakTopax, KaK OHM OlpeneJieHB B
nyHkTe 2.1.1, BrIOUaIMe NOIINEPXMBaoUMe
KOJIOHHEI aKTMBHOM 30HEI, KaHaJlbl OJId TOIlJIMBa,
TEeIlJIOBEIE BJSKPAaHel, Iepel'oOpOolnKy, pr@HHe
peleTK aKTMBHOM 30HB M IJacTuHH nuddyzsopa
[logcHUTENIbHOE 3aMeudaHue.

BHyTpeHHMEe YacTu AOEPHEIX PeakKTOPOB HABJIAITCA
ITJIaBHEIMM CTPYKTYPHEIMM 3SJIEMEHTAaAMM BHYTPU
KOPIIYCOB PEaKTOPOB M MMEIT OIOHO WU
HECKOJIbKO Ha3HauUeHMuM, Takux, Kak [IOoLOIOepXKa
AKTMBHOM 3O0OHH, yIepxXaHue COOPOK TOIJIMEBA,
HalpaBJIEHME IIOTOKa TEeIJIOHOCUTEJISA IIepBOIO
KOHTypa, obecrnedeHue pamMalMOHHOM 3alMTH
KOpIlyCca peakTopa M ylIpaBJieHMe ODOpyHOBaHMEM
BHYTPM aKTMBHOM SBOHEH

TenynooOMEHHNKNU

CneumrasibHO pas3paboTaHHBE MIIM NOATOTOBJIEHHEE
TENJIOOOMEHHMKM ([IapOT€HEepaTOPr) IJid
MCIIOJIb30BAHUA B II€PBOM KOHTYpPeEe OXJIaXIeHUSA
ANEPHEX PeaKTOPOB, KaK OHM OIpenesieHE B
nyHkre 2.1.1

[logacHUTEJIbHOE BaMeuaHMe.

CneumasibHO pa3paboTaHHBIE MIIM NOATOTOBJIEHHEE
IaporeHepPaTOopE IJjid Iepenadu TeIla,
TeHepUpyeMOTO B peakTope (IepBEM KOHTYDP),
BOIe (BTOPMUHBIM KOHTYP) IJiS TeHepaluuu Iapa.
IJI19 pPeaKTOPOB-PABMHOXUTEJIEM Ha OBICTPBIX
HEeNTPOHaXx, B KOTOPHX MMEETCs IPOMEXYTOUHHMN
KOHTYP C XMIKOMETAJIJIMYECKMM TEeIlJIOHOCUTEJIEM,
TEIJIOOOMEHHMKM IJIA Ilepenady Terja OT
IIEPBOTO KOHTypa K KOHTYPY NPOMEXYyTOUYHOTO
OXJIaXIeHUI TaKXe [NOoAJiexaT KOHTPOJID, KakK U
IapoTreHepPaToOpPE. KOHTPOJKO MO OaHHOMY IIYyHKTY
He I[onjiexaT TEeIJIOOOMEHHMKM aBapuUMHON

8401 40 000 O

8109 90 000 O

8413 81 900 O

8401 40 000 O

8419 50 900 O;
8404 20 000 O;
8402 19 900




2.1.10.

CUCTEMEL OXJIaXIOeHMAd WMIIM CUCTEMEI OTBOIOAa
OCTATOYHOI'O TEIIJIOBEIOEJICHNMA

ObopyInoOBaHMe HNEeTeKTMPOBAHMA U U3MEpPpeHUd
[IOTOKa HEMTPOHOB
CneumnalsibHO pas3paboTaHHOe MM NOATOTOBJIEHHOE
obopynoBaHMe IJid HOEeTeKTUPOBAHUA HENTPOHOB U
M3MEePEeHNsa YPOBHSA IIOTOKA HEUTPOHOB BHYTPU
aKTMBHOM 3BOHH PEaKTOPOB, KaK OHM ONpeleJIeHH
B NyHKTe 2.1.1
[loaCHUTEeJIbHOE 3aMedaHue.
OKCIOPTHOMY KOHTPOJIO IO 3TOMY IIYHKTY
NOOJIeXUT OOOpYyHNOBAaHMUE, pasMellaeMoe Kak
BHYTPM, TaK M BHE AKTMBHOM 30HBE, KOTOpOe
NPUTOOHO IOJIA M3MEPEHMS BHCOKMX YyPOBHEMN
4

IOTOKOB, OOCBUWHO OT 10 HEMTPOH/KB. CM X C

10
no 10 HEMTPOH/KB. CM X C ¥ BHIIE.
K oBbopynoBaHMIO, pasMellaeMOMy BHE aKTUBHOMU
30HBE, OTHOCUTCA OOOpPyIOBaHMe, pasMelleHHOe
BHYTPMU OMOJIOTMUYECKOM BallMTEl BHE AKTUBHOMU
30HBl PEAKTOPOB, Kak OHU OIpeleJIeHH B IIyHKTE
2.1.1

HesanmepHele MaTepMalsibl OJIS PEeaKTOPOB:

IHenTepuil 1 TAXesas BoHa

IHenTepuit, TAxeJsasa Bola (OKMUCb IOeUTepusa) u

Joboe OpyToe COeIMHEHMNEe IeNTepus, B KOTOPOM

OTHOUIIEHKE IeyTepus K aToMaM BOoIOopoza

npeBemaeT 1:5000, npenHazHaueHHbBlE LIS

MCIIOJIBE30OBAHMA B H,HepHI::IX peaKTopax, KaK OHI

onpemejyieHsl B nyHkTe 2.1.1

AnepHO-UUCTHM I'paduT

T'paduT, MMeUUN CTENeHb UYMCTOTHl BHIIE

5-MMJIJIMOHHEIX OOPHOIT'O B®KBMBAJIEHTa, C

JIOTHOCTLIO Bosbme, uem 1,50 r/xy6. cwM,

Hpe,HHaBHaquHbHZ OJid WCIIOJIBb3OBAHMA B F[)Z[eprIX

peakTopax, KakK OHM OIpeleJieHb B IIYHKTE

2.1.1

[logacHUTeJIbHOE 3aMedaHue.

3HaueHue 60pHOI‘O OKBMBAJIEHTA B MWMJIJIMOHHBIX

noyax (B3) moxeT OBTH ONpelesieHO

SKCIEPUMEHTAJIbHO MJIM PacCUMTaHO KaK CcyMMma

3HaueHUM OOPHHX 3KBUBAJICHTOB IIpMUMecel

(B3 ), Bxiouas Oop M ucCkJoUasa B3 yriepona
V4

(yryepon He paccMaTpMBaeTCs KakK IIPUMMECHh),

no dopmyse:

(B2 ) = [(curma x A ) /
Z ppm z B
(curmMma x A )] x Z , TIe:
B Z Ppm
curMa ¥ curMa - 3HauveHusa 30QeKTUMBHOTO
B z

CeueHMs 3axBaTa TEeIJIOBEIX HEeMTPOHOB (B OapH)

NPMPOOHOTO Oopa M 3JIeMeHTa Z,
COOTBETCTBEHHO

A m A - 3HaUeHMs AaTOMHHEX MAaCC NPUPOLHOTO
B V4

fopa u BJIeMeHTa Z, COOTBETCTBEHHO

9030 10 900 O

2845 10 000 O;
2845 90 100 O

3801




2.3.1.

Z — KOHLEHTpaluuda SJIeMeHTa Z B LOOoJIAX Ha

ppm
MMWJLJIVIOH

CrneumanbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
YCTaHOBKM UM OOOpyIOBaHMe IOJd IepepaboTKu
OOJIYyUeHHEIX TOIJIMBHEIX DJIEMEHTOB:

BBOIHEE 3aMeuUaHUSd.

[lpr nmepepaboTke OOJIYyUYEHHOTO SIOEPHOTO
TONJNIMBA IJIYTOHUM M ypaH OTIEJISITCS OT
BBICOKOAKTUBHEIX [IPOIOYKTOB I&JIEHUS U OPYyITUX
TPAaHCYPaHOBEIX DJIEMEHTOBR. /[Jjig TakKoIo
pasnesyieHrsa MOT'YyT MCIOJIb30BATbCSA Pa3JIMUHEE
TEXHOJIOTMUYECKHME IIPOLEeCCH, OIHaKO CO
BpeMeHeM npouecc "llypexc" cran Haubojee
PacCIpPOCTPAaHEHHEIM M IIpPMEMJIEMEIM. JTOT IIpPOLlecc
BKJIOUAET pPaCTBOPeHMe OOJIydeHHOI'O ANEPHOTO
TOIJIMBA B a30THOM KMCJIOTE C [NOCJIenyMM
BBIOEJIEHMEM ypaHa, JIYTOHMS U NPOOYyKTOB
OeJjleHMs BKCTpaklLMelM pacTBOPUTEJIEM C IIOMOUBLIO
Tpudbyrunpochara B OpraHMUECKOM paszbaBuTeie.
TexXHOJIOTHMYEeCKHMEe IIPOLIeCCh Ha pPasJIMUHBIX
ycTaHoekax Tuna "llypexkc" aHaJIOTMYHEL U
BKJIOUAT : M3MEeJIbUeHMEe OOJIYUEHHBIX TOILJIMBHEX
BJIEMEHTOB, PAaCTBOPEHME TONJMBa, 3KCTPaKLMIO
pacTBOPUTEJIEM U XPaHEHME TEeXHOJIOTUUECKOM
KMOKOCTM . MoxXeT MMeTbCsS TakKxe 000OpyIoBaHME
OJI TENJIOBOM HOeHUTpaluuy HUTpaTa ypaHa,
KOHBEPCUM HUTpPaATa JIYTOHUS B OKMCH MU
MeTaJlJI, a Takxe 1njg o0paboTKM XUIOKUX
OTXO0IOOB, cCcomepXalMx INIPOOYKTEI OeJIeHuA, IO
nojiydeHmus QOpPMEl, NPUTOOHOM IJII
IIPOOOJIXMTEJIBHOI'O XPaHEeHMA WMIIM 3aXOpPOHEHUA.
OOHAKO KOHKpPETHBe TUIE M KOHOUI'ypaluusd
oDopyImOBaHMS, BHIIOJHAIEIO 3TKM QyHKUMUM,
MOTYT pPa3yimdaTbCd Ha Pa3JIMUHBEIX YyCTaHOBKaAxXx
Tuna "llypekc" NO HECKOJIBKMM IPMUYMHAM,
BKJIOUAAd TUIIEL M KOJIMYECTBO O@queHHOPO
AOEPHOT'O TOIJIMBa, HoAJjexallero nepepaboTke,
M nOpennojlaraeMbly NpoliecC OCaxXIeHUS
M3BJIEKAEMEIX MaTepMrMaJiIOB, a TaKXe IIPMHINMIIE
obecrneueHusa O€30MNAaCHOCTU UM TEXHUUECKOTO
oOCHIyXMBaHMS, NPUCYLMe KOHCTPYKLUMM IaHHOM
YCTaHOBKM. ITM IIPOLIECCH, BKJIOUAS IIOJIHHE
CUCTEeMH IJIS KOHBEPCUM ILIJIYTOHUS U
NPOM3BOACTBA METAaJIJIMUECKOI'O IIJIYTOHMA, MOTYT
OBITE MIOSHTUOUUMPOBAHEL 10 MepaM, IPMHMMAaEMBIM
oJig NpeloTBpalleHMsa OMNAaCHOCTEM B CBA3U C
KPUTUUHOCTLIO (HaIpuMep, MepaMy, CBSI3aHHBMU
C TeoMeTpueln), oOydeHMeM (HaIpuUMep, IIyTeM
3aMUTE OT OOJIYyUeHMS) M TOKCUUHOCTHIO
(HanpuMep, MepaMM IO YIOepPXaHMIO)

YcTaHOBKM IJIA IepepaboTku OOJIyUeHHBIX
TOIJIMBHEIX 3JIEMEHTOB

YCTaHOBKM IJig nepepaboTky OOJIyUeHHBIX
TOIIJIMBHEIX 3JIEMEHTOB BKJIOUYAT O@OpyHOBaHMe u
KOMIIOHEHTEI, KOTOPEIE OBOBIUHO HaXoOoaTCsda B
NPAMOM KOHTAKTE C OOJIYYEeHHEIM TOIIJIMBOM U
OCHOBHEIMU TEeXHOJIOI'MUECKMMM [1OTOKaMU
AOEPHOTO MaTepualja M NPOOYKTOB IOeJIEHUA U
HEINOCPEeOCTBEHHO YIPAaBJIAT MMM

CneumalsibHO pas3paboTaHHOE MIM NOATOTOBJIEHHOE
obopyInoBaHMe IJId MCIIOJIB30BAaHUA Ha




2.3.2.1.

2.3.2.2.

2.3.2.3.

YCTaHOBKAX IJid HNepepaboTkM OOJIydeHHBIX
TOIJIMBHBEIX DBJIEMEHTOB :

Mammuel 0Ji M3MeJIbUYeHMS OOJIYUEeHHHBIX TOIJIMBHEIX
BJIEMEHTOB

CrneumanibHO pas3paboTaHHOE MM HOOTOTOBJIEHHOE
IOMCTAHLUMOHHO YyIpaBJjigseMoe oODopynooBaHmMe IJidg
MCIIOJIb30BAaHMA Ha YCTaHOBKe IO IHepepaboTke
Kak OHa oIpelejieHa B NyHkTe 2.3.1 nmusa
pPe3KM, PyOKM MM HAPEe3KM COOPOK, NYyUYKOB WMIIU
CTepXHEM OOJIydEeHHOTO SAINEepPHOTO TOIJMBa
BronmHOe 3BaMeuaHUue.

370 OoOOpyImoOBaHME MCIOJb3YeTCHd IJiS BCKPBITUS
O0BOO0JIOUKM TOIJIMBA C LeJbl NOoCJenylmero
PacTBOpPeHMUsa OOJIydeHHOTO SAINEepPHOT'O MaTepuana.
Kak npaBmiio, MCHOOJbL3YITCS CIelMaJIbHO
npenHa3HadYeHHbBle, CKOHCTPYMPOBAHHEE OJII
PpyOkM MeTajljla YyCTPOMCTBa, XOTS MOXeET
MCIIOJIb30BAThCA M DOJiee COBEPLEHHOE
obopyIZoBaHMe, HalpMUMep, Jas3epH

IrCcCcoJibBEPH

CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
Oes0nacHele C TOUYKM SBPEHMS KPUTUUHOCTU
pesepByapH (HaopuMep, MaJioro IMaMeTpa,
KOJIbLIEBEIE MJIM NPAMOYI'OJIbHEE pPes3epByapbl) IJIg
MCIIOJIb30BAaHMSA Ha YCTaHOBKAX IO IepepaboTke
KakK OHM OIpeleJieHH B NyHKkTe 2.3.1 nmusa
pacTBOpeHMsa OOJIYUYEHHOI'O SANEPHOT'O TOIJIMBA,
KOTOPEIE CIIOCOOHBE BHIOEPXMBATL I'OPAYYIO,
BBICOKOKOPPO3UOHHYK XUIKOCTBE M MOTYT
OVMCTAaHIMOHHO 3aIl'PyXaTbCAa UM TEXHUYUYECKU
0BCIIYXMBATHLCS

BeronHoe 3ameuaHue.

B OMCCOJNBBEPE OOBUHO IIOCTYyIlaeT

MBMeJIbUeHHOe oTpaboTaBllee TOIJIMBO. B 3TUX
©e30NacCHEX C TOUYKM 3BPEHMS KPUTUUHOCTU
pesepbByapax OOJIydeHHBIM SAIEPHBIM MaTepual
pPacTBOpPSAETCHA B al30THOM KUCJIOTE, U
ocrammyuecsa obpes3KM OOO0JIOUEeK BEBONATCS U3
TEXHOJIOTMUYECKOT'O IIOTOKa

SKCTPaKTOPH M ODOpPyHOBaHME IJid 3KCTPaKLUUU
pacTBOpUTEIIEM

CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
DKCTPAaKTOPE C pacTBOPUTEJIEM TakKMe, Kak
HaCaOOYHEE MJIM IIyJlIbCAalMOHHEE KOJIOHHEL,
CMEeCUTEJIbHO-OTCTOMHEIE alllapaThl MK
LEeHTPOOEXHEEe KOHTAKTHBIE allapaTh IJjisd
MCIIOJIb30BAaHMSA Ha YCTaHOBKe IO IepepaboTke
OOJIy4deHHOT'O TOIJIMBa. OJOKCTPakKTOPH C
pPacTBOPUTEJIEM INOJIKHE OBTbH YCTOMUMBE K
KOPPO3MOHHOMY BO3IEMCTBMIO a30THOW KUCJIOTH,
M3TOTaBJIMBATLCA C COOJIOOEHMEM UYpPe3BEHUYAMHO
BBICOKUX TpeOOBaHMM (BKJIOUAS IIPUMeHEeHUe
crelMallbHEIX MeTOIOB CBapKM, MHCIEKLUH,
obecrieueHre ¥ KOHTPOJIbL KadecTBa) U3
MaJIOyTJIEPOOMCTEIX HepXaBeKlMX CcTaJlel,
TUTaHA, UUMPKOHMUSA UM OPYITUX
BEICOKOKAQUECTBEHHBIX MaTepualiob

BromHOe 3BaMeuaHUe.

B 3KCTPaKTOPBE C PacTBOPUTEJIEM INOCTyIaeT Kak
pacTBOp OOJIYYEeHHOTO TOIJIMBa U3
IOMCCOJIbBEPOB, Tak UM OPTaHMUECKUN pacTBOp, C
[IOMOIBID KOTOPOI'O Pa3meliglTCcsa ypaH, I[JIYyTOHMUN

8456;
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2.3.2.4.

¥ NPONyKTE nejieHuda. OfopynoBaHMEe OJdg
DKCTPaKLUUM pacTBOpUTEJIEM OOBEYHO
KOHCTPYyMPYeTCsa TakuM oOpas3oM, YTOOBL OHO
YIOOBJIETBOPAJIO XECTKUM BKCIIJIyaTalMOHHBM
TpeOOBaHUAM, TaKMUM, KaK IOJIUTEJILHBM CPOK
CJIYyXOE 0e3 TeXHUUEeCKOI'O OOCJYXMBAHUS WUJIN
Jlerkasd 3aMeHSeMOCTb, IIPpOCTOTa B
SKCIIJIyaTaluuy U yIOpaBJIEHUM, a Takxe I'MOKOCTb
B OTHOUIEHMM M3MEHEeHMS [IapaMeTpoB IIpolecca

XyMHMUecKkye pe3epByaphl IOJisS BHIOEPXUBAHUS UIIU
XpaHeHUs

CneumralJibHO pas3paboTaHHBE WM [IOLT'OTOBJIEHHEE
pes3epByaps IJiS BHIOCPXMBAHUSL MM XPaHEHUS
IOJI1S MUCIOJIb30BaHMA Ha YyCTaHOBKE IO
nepepaborTke OOJIYUYEHHOT'O TOIJIMBa YyCTOMWYMBEIE
K KOPPO3MOHHOMY BO3HOEMCTBMI as30THOMU
KMCJIOTE, MBTOTOBJIEHHEE M3 MaJIOyIJIEPOIOMC THX
HepXaBeolMx cTajiey, TUTaHa WIM LUUPKOHMUS WM
OPpYTHUX BHICOKOKAUECTBEHHHX MaTepualioB.
PesepByapH HOJI1d BBIIOEPXMBAHMA WMIIM XPAaHEHUA
MOTYT OBTB CKOHCTPYMPOBAaHBI TaKuUM 0OOpPas30M,
yTOOH MX SKCIIJIyaTaluMMsdad M TeXHUUYeCKOoe
oBCHyXMBaHMe NPOM3BOIUIMCH IMCTAHLMOHHO, U
MOTYT MMETH CJelyolye OCOOEHHOCTM C TOUKU
3PEeHMS KOHTPOJIA 3a SAIEPHOM KPUTUYUHOCTBIO:

1) OOpPHBIM 3KBMBAJIEHT CTEHOK MJIM BHYTPEHHMX
KOHCTPYKLUMM pPaBeH IO MeHblley Mepe 2%, mnmubo
2) UWMIMHIPUUYECKHUE PpesepByaphl UMEIT
MaKCMMaJIbHBEIM OuaMeTp 175 MM (7 OoOMMOB),
hpiziele)

3) HOpSMOYTOJIBHHIM MJIM KOJILLEBOM pPe3epByap
VMeeT MaKCUMaJbHYKn WMprHY 75 MM (3 morMa)
BBOZHEIE 3aMeuaHMd.

Ha »sTamne skCTpaklUUM pPacTBOPUTEJIEM
00pa3zynTCsa TPM OCHOBHHX TEXHOJIOTMUECKUX
[IOTOKa XUIKOCTU. PesepByaps IOJjid
BEIOECPXVMBAHMA WIIM XPaHEHMA MCIIOJIBE3YKTCHA B
majibHeMmely ofpaboTKe BCexX Tpex I[IOTOKOB
crenypomyM o0pasoM:

a) PacTBOpP UYMCTOI'O a30THOKMCJIIOTO ypaHa
KOHLUEHTPUPYETCHA BEIIAPMBaAHMEM, UM IIPOMCXOIOUT
npolecc OeHUTpaluuy, TIOe OH IpeBpallaeTcs B
OKCMI ypaHa. JOTOT OKCHUI IIOBTOPHO
MCIIOJIb3YyEeTCsa B SIEPHOM TOIJIMBHOM LUKJIE;

©) pPacTBOP BHEICOKOAKTMBHHX NPOOYKTOB IeJIEHUS
OOBIUHO KOHLEHTPUPYETCs BHIIAPMBAHMEM U
XPaHUTCHA B BUIOE KOHLEHTPMPOBAHHOM XMIOKOCTU.
OTOT KOHLEHTPpaT MOXET BIIOCJIEINCTBUM IPONTHU
BRHIIIAPMBaHME UM OHTE Npeobpas3oBaH B Qopmy,
IIPUTOOHYI IJId XPAaHEHUMA MM 3aXOPOHEHUA;

C) PacTBOP UYMCTOI'O HUTpATa IJIYTOHUS
KOHUEHTPUPYETCHA M XPaHUTCHA OO IOCTYIIJIEHUA
Ha IaJibHeMMe DBTallll TeXHOJOIMUYeCKOI'O
npouecca. B YacTHOCTM, pe3epByaphl IJis
BEIOECPXVMBAHMA WMJIM XPaHEHMAd PacTBOPOB
IJIYTOHMS KOHCTPYMPYIOTCS TakuM obOpaz3owm,
uyTOOE M30eXxaThb CBSA3AHHBIX C KPUTUUHOCTBIO
npobjeM, BO3HUKAKNIMX B pes3yJibTaTe M3MeHeHUN
B KOHLEHTpaluumu wmiu GopMe IaHHOIT'O IIOTOKa

YCTaHOBKM IJIsS MBTOTOBJIEHUS TOIJIMBHEIX
5JIEMEHTOB IJIs SIOEPHHIX PEaKTOPOB U
CIeLMaJibHO paszpa®oTaHHOEe MM MNOAT'OTOBJIEHHOE

7309 00 300 0;
7310 10 000 O




obopynoBaHMe OJid HUX

BBOIHEIE 3aMeuUaHUd.

SnepHble TOIJIMBHEIE DJIEMEHTH IIPOU3BOLAT U3
ONHOTO MM OOJIBLIETO UYMCIJa MCXOIHBIX WIIM
CrelMaJlbHBEIX IeJIdlMXCSa MaTepualioB,
IIOMMEHOBAHHEX B pasnejyie 1 maHHOT'O TUMIIOBOTO
cnucka. [na Haubojiee TUIMUHOT'O OKCUIHOI'O
BMIA TOIIMBA YCTAHOBKU IIpelCTaBJIEHE
obopyImoBaHMeM IJig IPeCCOBaHMUSA, CIeKaHUd,
wiMQOBKM M COPTUPOBKM TabiyieTok. ObOpalleHue
CO CMellaHHBIM OKCUIHEM TOIIJIMBOM OCYIECTBJISOT
B IIepUaTOUYHHX OOKCaxX MJIM DKBUBAJIEHTHOM
oO0OpyImOBaHMM IO TexX 0P, I[IOKa OHO He
3aKJIUEeHO B 00O0JIOUKy. BO BCex ciydasax
TOIJIMBO I'epMeTUUYECKM 3aBapuBaeTCsa BHYTPU
nomxondamer ofOoJIouKM, KOoTopasa pas3paboTaHa
Kak IJIg [IepBUYHOM YIaKOBKM, 3akJjoualllel B
cebe TONJNIMBO, Tak U IOJsa obeclleuyeHUs
IPUTOOHEIX BKCIJIYaTaUMOHHBIX XaPaKTEPUCTUK U
0e30NaCHOCTM B TeueHMe 3KCIJIyaTaluuu B
peakTope. Takxe BO BCeX CJllydasax HeOoOxXOoIMM
KOHTPOJIb Ha CaMOM BEICOKOM YPOBHEe IIPOLIeCCOB,
omnepauut u oOOpyIOoOBaHMUA, YTOOEBL
TapaHTUPOBATh NPOTHO3UPYEMble U Oes30lacCHBe
BKCIJIyaTalMOHHEE XapaKTEepUCTUKM TOIJIMBA

[IoACHUTEJIbHOE 3aMedaHue.

Bunel oOopyInOBaHMsA, KOTOPHE pPaCCMaTPUBAKTCS
KaK I[ofnamapuye non 3HadeHue o¢pase "u
creluMaJibHO paspa®oTaHHOE MJIM [NOANT'OTOBJIEHHOE
obopyznopaHMe" OJjsd M3TOTOBJIEHUSA TOIJIMBHEIX
BJIEMEHTOB, BKJIOUYAKT clenywilee o00pyIoOoBaHUE,
KOTOpoOEe:

a) OOBIUHO BCTyIaeT B HEINOCPEeICTBEHHHMN
KOHTAKT MJIM HENOCPeHNCTBEHHO obpabaTeBaeT
I praBHHeT TEXHOJIOTMUECKMM IIOTOKOM
AOepPHOTO MaTepuasa;

©) ocymecTBJAEeT CBapkKy OOOJIOUKM, BHYTPU
KOTOPOM HaxXOIUTCS SAIOEPHHIM MaTepual;

B) KOHTPOJIMPYET LEJIOCTHOCTbL OOOJIOUKM WMJIIU
CBapHOTO WBa;

I') HPpOBepfAeT XAPaKTEePUCTUKM TOIIMBA,
3aKJIOUEHHOTO B OODOJIOUKY

Taxoe oOoOpyHmoOBaHME WM CUCTEMBl ODOPYyHOBaHMUA
MOTYT BKJIOUAThL, HaIPUMEDP:

1) cneumalsibHO pas3paboTaHHBEIE WMIINU
IIOOT'OTOBJIEHHEIE IIOJIHOCTBIO aBTOMaTMBMpOBaHHHe
YCTAaHOBKU KOHTpOHH TaGHeTOK OJ14 HpOBepKM
KOHEUHEIX pas3MepoB U NedeKTOB IIOBEPXHOCTU
TabJIeToOK TOIJIMEBA;

2) cneuraybHO paszpaboTaHHBEIE WM
IIOOT'OTOBJIEHHEIE CBaquHHe ABTOMATHEL IOJIA
HaBapKM KOHIEBEIX 3aIJlylleK Ha TOILJIMBHEIE
CTEPXHU;

3) cneumalsibHO pas3paboTaHHBE WU
IIOOTI'OTOBJIEHHEIE aBTOMATUUECKME YCTAaHOBKIU
VICIIBITAHUA U KOHTpOHH OJ14 HpOBepKM
LIeJIOCTHOCTM TOIIJIMBHEIX CTepXHey B cbope.
IaHHBEE YCTAHOBKM OOBUHO BKJIIOUAIT
obopyInoBaHMe IJIid:

a) PEeHTIE€HOBCKOM NPOBEPKM CBAPHBIX MBOB
CTEepPXHEM M KOHLEBHX 3aTJlyllek;

©) omnpemejyieHUS Teuu TeJiusa U3 ONPEeCCOBAHHEIX
CTEepXHEN;




B) TI'aMMa-CKaHMPOBAHMS CTEPXHEN IJiS [IPOBEPKU
IPaBUJILHOT'O HAIIOJIHEHUS TOIIJIMBHEMU
TabJjeTKaMmu

CrneumanbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
YCTaHOBKM U OOOpyIOBaHME IOJI pas3OeJieHU:A
M30TOIOB MNPUPOOHOT'O ypaHa, OOeIHEHHOTO
ypaHa WM CIHelLMaJIbHOT'O pacllelsAanlerocs
MaTepmaslia, KpoMe aHaJUTUUECKUX HPpMOOpPOB:
YCTaHOBKM IJIS pas3nejieHUsS M30TOIOB
NPMPOOHOTO ypaHa, ODOeNHEeHHOI'O ypaHa WiIu
CIelMaJIbHOT'O pacCllelJIAnlerocsa MaTrepuala

8401 20 000 O

KoHcynbTaHTIIIOC: NpUMedYaHMKe.
Hymepauusa pas3melioB OaHa B COOTBETCTBUM C MCTOUHMKOM ONYyOJIMKOBAHMA.

2.5.

2.5.1.
2.5.2.

2.5.2.1.

CneumraJibHO pas3paboTaHHBE WM [IOLT'OTOBJIEHHEE
YCTaHOBKM M OOOpyIOBaHME IOJiA pa3OejieHUA
M30TONIOB ypaHa, KpOMe aHaJIMTUUECKUX
nprbOopPOB @
YcTaHOBKM IJIS pasleJIeHVs M30TOINOB ypaHa
CneumyalJibHO pas3paboTaHHOEe MJIM [IOLT'OTOBJIEHHOE
obopyImoBaHMe IJid paslelieHMs M30TOIOB ypaHa,
KpoMe aHaJUTUUYECKUX HPpUOOPOB:
CneumraJIbHO pa3paboTaHHBE WM [IOLT'OTOBJIEHHEE
Taz30BHE LEeHTPUOYITM M y3JBl M KOMIIOHEHTH IJIis
MICIOJIb30BAHUA B T'a30BHX LeHTpUdyTrax
BBOZHEIE 3aMedaHUd.
T'azsoBasg UeHTpubyTra OOBIUHO COCTOMT U3
TOHKOCTEHHOTO (BIX) UMIMHIAPA (OB) IMaMETPOM OT
75 MM (3 moriMa) mo 400 mm (16 OoiMOB) C
BEPTUKAJILHOM LEHTPAaJIbHOM OChIO, KOTOPBIM
IIOMelleH B BaKyyM M BpallaeTCsd C BECOKOM
OKPYXHOM CKOpoCTbhio nopsanka 300 M/c wiu
BoJyiee. g mocTmxeHMs OOJIBIIOM CKOPOCTHU
KOHCTPYKLUMOHHEIE MaTepMalibl BPallallixXC s
KOMIIOHEHTOB IOJIDXKHEL MMETH BEICOKOE 3HaueHUe
OTHOUWEHUS NPOYHOCTM K IIJIOTHOCTM, a POTOpHAas
cbopka M1, CJleIoBaTeJIbHO, OTIEJIbHHE €€
KOMITOHEHTEl IOJIKHEI M3TOTOBJIATHLCS C BEHCOKOMU
CTEeIeHbI TOYHOCTHM, dYTOOB pasbajiaHC OBLI
MMHMMAJIBHEIM. B OTIMuMe OT OPpYyTHUX LUeHTpubyT
razoBas UeHTpudyra njas odoTralleHMs ypaHa
VMEeEeT BHYTPU POTOPHOM KaMep:l
Bpallanuyiocs (Mecsa) Neperoponky (1) B dopme
O/CKa M HENOINBWXHYK CHUCTEMY IoIadyM M OTBOHA
raza UF , cocrosduyio, IO MeHbIIelM Mepe, U3

6
TpeX OTIEJIbHHEX KaHaJIOB, IOBa M3 KOTOPEHIX
COEeIOMHEHEl C JIONaTKaMM, OTXOIAIMMY OT OCU
poTopa K NepudepUMHOM YacCTU POTOPHOM
KaMeprel. B BakyyMe HaxXOIOUTCS Takxe pPLan
BaXHHX HeBpallalWMXCsa DBJIEMEHTOB, KOTOpPHE,
XOTS U UMEKT OCOOYyIl KOHCTPYKLMIO, HE CJIOXHE
B MBTOTOBJIEHUM UM HE UITOTABJIMBAKTCS U3
YVHUKAJILHHX MaTepuaJioB. leHTpubyxHas
yCTaHOBka TpebyeT OOJIbIOTO YMCJa 3TUX
KOMIIOHEHTOB, TakK UYTO UX KOJMUUECTBO MOXeT
CJIYXUTb BaXHHM MHIOMKATOPOM KOHEUYHOI'O
VICIIOJIb 30BAHU S

Bpamamommecsa KOMIIOHEHTEL:

[IoJiHEIE POTOPHBIE COOPKMU

TOHKOCTEHHBIE LUWMJIMHIPHE UM Pal COEeOMHEHHBIX
Mexny COOOM TOHKOCTEHHEIX LUMJIMHIPOB,

8401 20 000 O

8401 20 000 O

8401 20 000 O




2.5.2.1.1.2.

2.5.2.1.1.3.

2.5.2.1.1.4.

2.5.2.1.1.5.

M3TOTOBJIEHHEIX M3 ONHOTO MM OoJiee
MaTepMraJIOB C BBICOKMM 3HadYeHMEeM OTHOWEHUSI
IPOYHOCTM K IJIOTHOCTM, yKa3aHHEHX B
IOSCHUTEJIbHEIX 3aMedYaHUSaxX K IIYyHKTam
2.5.2.1.1 - 2.5.2.1.1.5.
CoenuHeHMEe LUMJIMHIOPOB Mexny Ccobomn
OCYWECTBJIAETCHA NPM IOMOLM I'MOKMX CUILOOHOB
WM KoJiell, YKa3aHHBX B NyHKTe 2.5.2.1.1.3.
CoOpaHHBM POTOP MMEET BHYTPEHHIOW0 (1e)
IeperoponKy (M) M KOHLEBHE Yy3Jb, yKas3aHHHE B
nyHkrax 2.5.2.1.1.4 »u 2.5.2.1.1.5. OmHako
IoJiHasgs cOopka MOXeT OBITh I[IOCTaBJIEHA
3aKa34UMKy B YacCTUUHO COOpaHHOM BuIe. Takasd
IOCTaBKa TaKXe INOIJIEXUT DBKCIOPTHOMY
KOHTPOJIIO
PoTopHEIE TPYOEBL
CneumnasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
TOHKOCTEHHBIE LMJIMHIPLE C TOJIUMHOM CTEHKU
12 mm (0,50 mooviMa) mMaM MeHee, IMaMeTpPOM OT
75 Mm (3 moorima) mo 400 mm (16 morMoB) ,
M3TOTOBJIEHHEIE M3 ONHOTO MM OoJjee
MaTepMraJioB, MMEKIMX BEHCOKOE 3HAadeHUEe
OTHOUEHMS IPOYHOCTM K IIJIOTHOCTM, yKa3aHHEX
B IOSCHUTEJIbHEIX 3aMeuUaHMsaAX K IIYHKTaMm
2.5.2.1.1 - 2.5.2.1.1.5.
Konbua mam cuib®OHE
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
KOMIIOHEHTEl IJIS CO3IaHMS MECTHOM OIIOPH OJIfA
POTOPHOM TPYOB MM COEIMHEHMS psala POTOPHBIX
Tpy®. CuIbQOHH HNPEeACTaBILIT COOOM KOPOTKMUE
UMIMHIOPE C ToJiuMHOM cTeHkM 3 mMm (0,125
ooyiMa) WM MeHee, nuaMeTpoM oT 75 MM (3
morMa) no 400 MM (16 mOMMOB) , MMeRIMX OIMH
rodp M MBTOTOBJIEHHHE M3 OIOHOTO U3
MaTepMraJsioB, MMeKIMe BBCOKOE 3HAadeHUE
OTHOUEHMS MNPOYHOCTM K IJIOTHOCTM, YyKa3aHHEX
B TIOSCHUTEJIbHEIX BaMEUaHMAX K IIyHKTaM
2.5.2.1.1 - 2.5.2.1.1.5.
[leperoponxkm
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
KOMIIOHEHTHE B QopMe IuCka IMaMeTpoM OT 75 MM
no 400 MM (oT 3 mo 16 ZHOoOMMOB) IJiS YyCTAaHOBKMU
BHYTPM POTOPHOM TPYOH LUeHTPUdyIrM C LeJbI
MBO0JIMPOBATE BHIIYCKHYID KaMepy OT IJIaBHOMU
pPasmeiUTesIbHOM KaMephl M B HEKOTOPBIX CJlydasax
OJIA YJydlleHUs UUMPKyJIsauuy raza UF  BHyTpu

6
TJIaBHOM pas3mesMTEeJIbHOM KaMepE POTOPHOU
TPyOBl ¥ M3TOTOBJIEHHEIE M3 ONHOI'O U3
MaTepMraJioB, MMEKIMX BBCOKOE 3HAadeHUE
OTHOUEHMS IMNPOYHOCTMU K IJIOTHOCTM, YyKas3aHHEX
B TIOSCHUTEJILHEIX BaMEUaHMAX K I[IyHKTaMm
2.5.2.1.1 - 2.5.2.1.1.5.
BepxHue/HWKHMUE KPBIIKA
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
KOMIIOHEHTH B QopMe Iucka IMaMeTpoM OT 75 MM
(3 morMa) mo 400 MM (16 moMMOB) OJIS TOUYHOTO
COOTBETCTBMSA IMaMETPy KOHLIOB POTOPHOM TPYyOH
Y BO3MOXHOCTM ynepxmBaTb UF BHyTpu ee. OTU

6

KOMIIOHEHTEl MCIIOJIb3YITCH IJIS TOT'O, YTOOBL
NOONEPXMBATL, YIEPXMBATH MJIM COINEPXAaTb B
cebe KakK COCTAaBHYIO YaCTb DBJIEMEHTHE BEPXHETO
IOOMMUIIHMKA (BEPXHSS KpPHIIKA) MIM CIYXUTH B

8401 20 000 O

8307;
8401 20 000 O

8401 20 000 O

8401 20 000 O




KaueCcTBe Hecyllel YacTu BpauaiolMxcs
DJIEMEHTOB HMWXHEeTO MNOIMMIIHMKAE (HMXHSS
KpPBIIKA) , U M3TOTABJIMBAKTCS M3 OOHOT'O U3
MaTepraJyioB, MMEKIMX BHCOKOE 3HAaUeHUEe
OTHOUEHMS INPOYHOCTHU K IIJIOTHOCTM, yKasaHHHEX
B IOSCHMTEJIbHEIX B3aMeuaHMsaX K IIYHKTaMm
2.5.2.1.1 - 2.5.2.1.1.5.
[IOSCHUTEJILHEE 3aMedaHusd
(k myHkTam 2.5.2.1.1 - 2.5.2.1.1.5).
IJIg BpallalMxCcsa KOMIIOHEHTOB LEeHTPpudyr
VCIIOJIb3YIOTCA CJllelylolye MaTepraJiHl:
a) MapTeHCUTHOCTapeKlMe CTajll, MMeolue
MaKCMMAJIbHEIM IIpelejl NPOYHOCTM Ha Pas3pHB

9
2,05 x 10 H/xB. M (300000 dyHT/KB. mIOIM)
unm boJiee;
6) aJiloMMHMEBHIE CIIJIaBH, MMeEIME
MaKCMMAJIbHEIM IIpelejl NPOYHOCTM Ha Pas3pHB

9
0,46 x 10 H/xB. M (67000 QyHT/KB. OIOMM)
unm boJiee;
B) BOJIOKHMCTEE MaTepuajbl, NPUI'OIOHEE IJig
MCIIOJIb30BAHUSA B KOMIIO3UTHEIX CTPYKTypax U
YMenlMe =BHaueHMusd yIeJbHOTO MomyJss 12,3 X

6
10 ™ unm 6oJjiee M MaAKCHUMAJIBHOTO YIEJBHOTO
6

npezejia npouHocTu Ha paspeB 0,3 x 10 ™ umm
Boyiee ("ymenbHBEIM MOIOYyJb" - 3TO MOOyJb OHTa
B H/xB. M, IEJIeHHHM Ha yIeJIbHHIM BeC B
H/xky6. M; "MaKCUMAJIbHBEI YyHOSJLHHM MNpenest
IPOYHOCTM Ha pPa3peB" — 2TO0 MaKCUMAaJlbHEIM
npenesl NPOYHOCTM Ha pas3peB B H/KB. M,
OEeJIEHHBI Ha YyIOeJIbHEM Bec B H/xky6. M)

CrarTmueckmue KOMIIOHEHTHI:
[NOOWMIIHUKY C MaAaTHMUTHOM MIOIBECKOM
CneuraJibHO pa3paboTaHHBE WJIM [NOIATOTOBJIEHHEE
MNOOUMIIHVKOBEIE Y3JIE, COCTOSIME M3 KOJILLIEBOTO
MarHMTa, I[IOABEIIEHHOTO B OOOVMMe, coIepXxalley
meMnoupymomyio cpeny. Obo¥Ma M3TOTABJIMBAETCSH
n3 cromkoro k UF wMaTepmana (cMm.
6

npuMedaHnue) . MarHUT COEeOMHSETCS C I[IOJIIOCHEM
HAKOHEUHMKOM MJIM BTOPBIM MaTHUTOM,
YCTAHOBJIEHHEIM Ha BEPXHEM KpPHIIKE, YyKas3aHHOM
B nyHkTe 2.5.2.1.1.5. MarHUT MOXEeT UMETb
dopMy KOJIblLla C COOTHOUWEHMEM MeXIy BHEUHVM U
BHYTPEHHMM IMaMeTpaMM MeHbIMM MJIM PaBHBM
1,6:1 nu dopmy, oDecrneumBamuyo:
a) HauvaJibHyo nponHuiaemocts 0,15
Tu/Mm (120000 emmumu CI'C) wmam 6BoJslee, WK
©) OCTaTOUHYH HaMaTHMUYEHHOCTHL 98, 5% uiu
6oJiee, wuIu
B) I[IpPOM3BeIeHMEe MHIOYKUMUM Ha MaKCHMaJIbHYI
HANPAXEHHOCTh mojysa 6osiee 80 xIx/KyO. M

7
(10 Tc.9).
Kpome OOBIUHEIX CBOMCTE MaTepuajla HeOoOXOIMMBIM
IpeIBapUTeJIbHEIM YCJIOBMEM SABJISEeTCSH
OT'PaHMUYEHME OUEHb MaJIBIMM IOOITYyCKaMM
(Mmenee 0,1 MM mam 0,004 moliMa) OTKJIOHEHUS
MarHMTHEIX OCeE€M OT I'€OMETPMUECKUX OCeM WM
obecrniedeHre o0COOOM I'OMOT'€HHOCTM MaTepuajia

8483 30 900 O




2.5.2.1.2.2.

2.5.2.1.2.3.

2.5.2.1.2.4.

2.5.2.1.2.5.

MarHuUTa
[IlpuMeuaHMe.
Crovkue k UF MaTepmasel BKJIIOYAT

6
HepXaBeollyld CTajlb, aJIOMMHMI, AaJIlOMMHMEBHE
CILJIaBHl, HUKEJIb UJIM CIJIaBhl, conepxamme 60% u
OoJlee HUKeTA

Nomumnumky/ nemMnbepsr

CrneumasnbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
IOOMMUIIHUKY, COIepXallue ys3eJl
OCb/YMJIOTHUTEJIbEHOE KOJIbLO, CMOHTUPOBAHHLIA
Ha nemnpepe. OCb OOBIUHO MNpPenCTaBJISgeT COOOM
BaJl M3 3akKaJIeHHOM CTajM C OINHMM KOHIIOM B
bopme mosycdeprl M CO CpencTBaMu
IIOOCOENMHEHMs K HMWXHEM KpHIUKe, yKa3aHHOM B
nyskre 2.5.2.1.1.5, Ha mpyroM. Bajs, omHako,
MOXeT OHTb COeIMHEH C TI'UIPOIMHAMMUECKUM
nogmmnaukoM. Kombuo muMeeT dopMy TabieTkKu C
nonychepmuueckuM yIJlyOJIeHMEM Ha OIHOMU
IOBEPXHOCTM. ITU KOMIIOHEHTE MOT'YT
IIOCTABJIATHCA OTHEJIbHO OT neMmrnbepa. Takue
IIOCTABKM TaKXe IIOIJIeXaT DKCIOPTHOMY
KOHTPOJIO

MoJiekyJiSpHBEIE HaCOCEH

CneumyaJIbHO pas3paboTaHHBE WM [IOLT'OTOBJIEHHEE
UMJIMHIOPE C BBITOUEHHBIMM MJIM BBIIABJIEHHBEMU
BHYTPM CIOMPAJIbHEIMYM KaHaBKaMu U C
BLICBEPJICHHBIMM BHYTPU OTBEPCTUSAMM. TUIIOBLMMU
pasMepaMy ABJISITCSA ClenylliMe: BHYTPEHHUM
oyamMeTp oT 75 MM (3 movma) mo 400 MM (16
OorMoB) , ToJsuumHa cTeHkm 10 mm (0,4 morMa)
nnm OoJiee, IJIMHA pPaBHaA IMaMeTpy WM OoJiblie.
KaHaBkM OOBUHO MMEKT IPSAMOYIT'OJIBHOE
IonepedHoe ceueHue u 1yydbuHy 2 mm (0,08
norMa) uiam ooJee

CTaToOpE OBUTATEJEN

CneuraJibHO pa3paboTaHHBE WJIM [NOIATOTOBJIEHHEE
CTaTOPH KOJNbLEeBOM QOPMEl IJjig
BBICOKOCKOPOCTHBEIX MHOT'OQABHEIX I'MCTEPE3MCHEIX
(MM PEeakKTMBHEIX) B3JIEKTpOoIABUIATEJIEN
IIepPeEMEHHOTO TOKa IJI CMHXPOHHOM paboTH B
YCJIOBMAX BaKyyMa B IOuanaszoHe uactor 600 -
2000 T'u m B mmanaszsoHe MomHocTel 50 - 1000
BA. CraTopel COCTOAT M3 MHOTOQa3HBIX OOMOTOK
Ha MHOTOCJIOMHOM XeJIE3HOM CepIedHMKEe C
HUBKYMU [IOTEPSMM, COCTABJIEHHOM M3 TOHKUX
JacTmuH OORUHO ToJjmmHoM 2,0 Mm (0,08 morMma)
WM MeHee

Kopnyca/npreMHUKY LeHTpudyIru

CneumasibHO pa3paboTaHHBE WM [OATOTOBJIEHHEE
KOMITOHEHTH IJIS Pas3MEUNEeHVs B HUX COOPKU
POTOPHOM TPyYyOH I'a30BOM LeHTpudyrm. Kopnyc
COCTOUT U3 XeCTKOI'O LUMJIMHAPA C TOJIIMHON
creuku no 30 mMm (1,2 morMa) C HPEeLM3UOHHO
0OpaboTaHHEIMM KOHLIAMUM IJiS YCTaHOBKM
NOONUITHUKOB M C OIHUM WMJIY HECKOJbKUMU
braHuamMm s MoHTaxa. OOpabOTaHHBE KOHLE
napaJjijielibHE IPpyTD IOPpYyTl'y U [NePIeHIUKYJISPHH
IPOINOJIbHOM OoCHK UuiIuHIpa B nOpenesax 0,05
Tpamyca M MeHee. Kophnyc MOXEeT TakKxe
NpencTaByaTb COOOM KOHCTPYKLMIO SYeMCTOIO
TUIa IOJI PasMelleHMsS B HEM HECKOJIbKUX
POTOPHEIX Tpy®O. Koprnyca M3TOoTaBJIMBATCS U3

8483 30 900 O

8414 10 300 O

8503 00 990 O

8401 20 000 O




2.5.2.1.2.6.

2.5.2.2.

2.5.2.2.1.

MaTepmraJyioB, Koppo3mecTomkux k UF , wuiau
6
3alMIATCA NOKPHTMEM M3 TaKKX MaTepuaJioB
JIoByIIKM
CrneumrasbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
TPpyOKM BHYTPEeHHUM auameTpoMm no 12 mm (0,5
OoMMa) OJa u3bjledeHuda rasa UF  m3 poTopHOU
6
TPpyOB O MeTony TpPpyOku IIuTo (T.e. C
OTBEPCTMEM, HaNPAaBJIEHHEIM Ha KPYTOBOM IIOTOK
rasa B POTOPHOM TpyOe, HAINPUMEDP,
nocpencTBoM M3TMba KOHIA palMaJibHO
PaCIOJIOKEHHON TPyOKM), KOTOPHEIE MOXHO
NPUKPENNTL K LEHTPaJIbHOY CUCTEME M3BJICUEHUS
raza. TpyDOKM MBTOTABJMBATCS M3 MaTepMalioB,
kopposuecTorkux k UF , mim s3ammmanTcs
6

[IOKPEITMEM M3 TaAKMUX MaTepuajioB
CneumasbHO pa3paboTaHHBE MM [IOLT'OTOBJIEHHEE
BCIOMOT'aTeJIbHEIE CHUCTEMB, ODOpyHOBaHME U
KOMIIOHEHTEI OJIS MCIIOJIB30OBAHMSA Ha
Tas’oUeHTPUOYyXHOM yCTaHOBKEe IO ODOTaUleHMIO:
BeonHoOe 3ameuaHue.
BcrioMmorarTeJsibHBEIE CUCTEMBl, OOOPYyIOBaHME U
KOMIIOHEHTH I'a30LeHTPUOYyXHOM YyCTaHOBKM IIO
oboTrameHnn IPEenCTaBJIST COOOM CUCTEME
YCTAHOBKM, HeoOXomumele 1Jid nomaum UF B

6
ueHTpudyIM, IOJ8 CBA3M OTIOEJIbHHIX LeHTPpUdyT
MeXIOy coBol C LeJbi ofpas30BaHUSA KacKaIoB
(Mmm cTyneHeMm), 4YToOOB OOCTUUL OoJjiee
BEICOKOT'O oOfOoTrameHusa U M3BJedb "IponykT" u
"xpocTe!" UF w3 ueHTpUdyr, a TaKxe

6
obopynoBaHMe, HeOOXOoOMMOe IJisa IPMBEINEHUS B
OerCcTBMe LUeHTPpUdyr MM IOJi8a yIpaBJIEHUS
ycTaHoBkoOM. OOpluHO UF wmcnapsercsa mus
6
TBEPOLIX BEUECTB, [IOMEIEHHEX BHYTPU
IOoOOTpeBaeMEX aBTOKJIABOB, M IIOIaeTCHd B
razoobpasHoM dopMe K LeHTpudyTram uepes
CUCTEeMY KOJIJIEKTOPHHX TPpyOONpPOBOIOB Kackala.
"TlpooykT" m "xBocTe" UF , nocrynawoumye mu3
6

LueHTPpdyrr B BUIE I'a3000pasHBEIX I[IOTOKOB,
TakKxXxe IIpoXomaT 4Yepe3 CUcCcTeMYy KOJIJIEKTOPHEIX
TPpyDONPOBONOB Kackalla K XOJIOOHEM JIOBYIIKAM
(paboramuyMm npm Temrneparype okojo 203 K
(- 70 °C), rme OHU KOHIEHCUPYKTCH U 3aTeM
IIOMelaloTCsad B COOTBETCTBYKIME KOHTEMHEPH IJIS
TPAHCIOPTUPOBKM MM XpaHeHusa. Tak Kak
YyCTaHOBKa IO ODOTAUeHMI0 COCTOMUT M3 MHOTUX
THICAY LEeHTPUPYT', COOPAaHHHIX B KaCKAambl,
CO3IalnTCa MHOI'OKMJIOMETPOBEE KOJIJIEKTOPHEE
TPpyDOONPOBOOE KAaCKaIOB C TEICAYaMM CBAapHBIX
mBOB, IIpPpMUUEM CXeMa OCHOBHOM UYacCTM UX
COeOMHEHUN MHOTOKPATHO I[NOBTOPSAETCH.
ObopynoBaHMe, KOMIIOHEHTH UM CUCTEME
TPpyDOONPOBONOB M3TOTaBJIMBAKTCA C COOJIOIEHMEM
BBICOKMX TpeOOBaHUM K BaKyyM-IIJIOTHOCTU U
upycToTre 06paboTKMU

CucTeMbl nomauym/cucrTeMel oTBOma "mpomykra" wu
"xBocTOB"

8401 20 000 O

8401 20 000 O




2.5.2.2.1.1.

2.5.2.2.1.2.

2.5.2.2.1.3.

2.5.2.2.2.

2.5.2.2.3.

CrnneumranibHO pas3paboTaHHBE MM HOOTOTOBJIEHHEE
TEeXHOJIOTMYECKMEe CMCTEMEl, BKJIOUYAKUMeE :
[IyTapmMre aBTOKJIABH (MJIM CTaHUUM) ,
ncnoJsib3yeMele njd nomaum UF B xackanwe
6
neHTpubyr npm masjgeHum no 100 xlla (15
byHT/xB. O0OIM) M OPY CKOPOCTM 1 KI'/4Y4 1M
foJjiee, NOJIHOCTBHIO M3TOTOBJIEHHEE U3
MaTepmasyioB, CcToMkux k UF , miIM 3ammieHHbe
6
IIOKPEITMEM M3 HUX C COOJIOOSHUEM BBICOKMUX
TpebOBaHUM K BAKYYM-IIJIOTHOCTM M UYMCTOTE
obpaboTkM
OecyOnuMaToOpPl (MM XOJIOOHHBE JIOBYIIKM) ,
MCIIOJIb3yeMule njid BeBeneHusa UF mM3 Kackamos
6

npu maejeHum mo 3 kla (0,5 dyHT/xB. moiiMm),
[IOJIHOCTHIO M3TOTOBJIEHHEIE U3 MaTepMraJioB,
crToMkux K UF , WiIM BallMlleHHEE [IOKPETUEM U3

6
HMX C COOJIIEHMEM BEICOKMX TPeOOBAHUM K
BAKYYM—IIJIOTHOCTM M UMCTOTe OOpaboTKU.
IecyOIrMaToOpsl CIOCOOHBE OXJIAXIOATHLCH IO
203 K (- 70 °C) m HarpeBaThbCcsa IO
343 K (70 °C)
Cranumm "nponmykra" m "xBoctTor",
MCIOJIb3yeMEe nJjiga orBoma UF B KOHTEWMHEPH,

6

obopyImoBaHMe U TPyOONPOBOIE KOTOPHX
IIOJIHOCTBIO M3TOTOBJIEHE M3 MaTepMaJioB,
crorkux k UF , uiIM 3amuileHbl NOKPBITUEM U3

6
HMX C COOJIIEHMEM BEICOKMX TPeOOBAHUM K
BAKYYM—IIJIOTHOCTU M UYMCTOTEe OOpaboTKM
MammMHHEE CUCTEMEl KOJIJIEKTOPHHX TPyOONPOBOLOB
CneumnasibHO pazpaboTaHHBE MM IONT'OTOBJIEHHBIE
CUCTEME TPYyOONPOBOIOB U KOJIJIEKTOPOB NIOJIA
yoepxaHusa UF BHYyTpPpM LeHTPUOYXHBIX KAaCKaIOB.

6
OTa ceThb TpyOONPOBOHNOB OOBYUHO MNPEeICTAaBJAEST
cobom cucreMy C "TPOMHEIM" KOJIJIEKTOPOM, U
Kaxnasa LLeHTpI/I(byI‘a CcCoeIIMHeHa C KaXIbIM U3
KOJIJIEeKTOPOB. CJjlemoBaTeJIbHO, CXeMa OCHOBHOMU
YacTM MX COEeIOMHEHMUS MHOTOKPaTHO
nosropfgeTrcsa. OHa MNOJIHOCTBI M3TOTAaBJIMBaAETCH
n3 cromkux Kk UF MaTepmaJioB C COOJIOIEHMEM

6
BHICOKMX TpeOoBaHMM K BaAKyyM-IIJIOTHOCTU U
upycTore 006paboTKMU
Macc-CIneKTpOMe TP/ MOHHEE MCTOUHUKM s UF
6
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
Mar'HMTHEE WMJIM KBaOPYIIOJIBHEIE Macc -—
CIIEKTPOMETPEl, CIOCOOHEIE NPOMU3BOAUTL IIPAMOMU
orbop npod® mnomaraeMoM MaccH "mnpoxmykra" wuimu
"xBoCcTOB" M3 I'a30BEX NOTOKOB UF 1
6

obJylamamnuye IIOJIHEIM HabopoM CJlenyllymx
XapPaKTEePUCTHUK :
1) ymesbHas paspeumammas CIOCOOHOCTHL IIO
mMacce croeue 320;
2) comepXxaT MOHHBEIE MCTOUHMKM, MI3T'OTOBJIEHHEIE
M3 HMUXpoMa WMJIIM MOHEJId WMJIIM 3allMllEeHHBEE
IIOKPHTUEM M3 HUX, WIU HUKEJIUPOBAHHEE;

8419 89 98

8419 89 98

8419 89 98

8401 20 000 O

9027 80 970 O




2.5.2.2.4.

2.5.2.3.

3) comepxaT MOHM3ALMOHHBEE MCTOUHUKM C
OoMOaApPOMPOBKOM BJIEKTPOHAMH;
4) comepXaT KOJIJIEKTOPHYK CUCTeEMY,
IoJIS M3O0TONHOT'O aHaJlu3a
[lpeobpaszoBaTes 4aCTOTEL
CrneumraJibHO pas3paboTaHHBE WM [IOLT'OTOBJIEHHEE
npeobpaszoBaTeliM YAaCTOTH (TakxXe M3BECTHHE
Kak KOHBEPTEPH MJIM MHBEPTOPEH!) IOJIS NUTAHUSA
CTATOPOB IBMUTATEJIeM, YyKas3aHHEX B IIYHKTE
2.5.2.1.2.4, unu yacTu, KOMIIOHEHTH U
noncObopkM TaKMx OpeobpasoBaTesyiell 4acCTOTH,
obJylamawnuye I[IOJIHEIM HabopoM CJlenyolnx
XapaKTEPUCTHUK :
1) MHOTOQARHEIM
2000 Tu;
2) BHICOKas CTabMUIILHOCTDL
yacToTel Jgyume 0,1%);
3) HUBKMUE HeJIMHEMHBEE MCKaxXeHuda (MeHee 2%);
4) xo2pIMLMEHT MOJIE3HOTO mercTBusa cBoime 80%
[IOACHUTEJILHOE 3aMedaHue
(x nyHkTam 2.5.2.2 - 2.5.2.2.4).
ObopyInoBaHKe, yKasaHHOE B IIYHKTax 2.5.2.2 -
2.5.2.2.4, BCTynaeT B HENOCPEICTBEHHEHI
KOHTAKT C TeXHOJIOTMYeCKkuM Iazom UF wuiam

6
HENOCPEeNCTBEHHO ylNpaBJjgeT paboTon LUeHTpubyT
¥ OPOXOXIEeHMEM I'a3a OT LeHTPpUdyIu K
neHTpMupyre u M3 KacCkalda B Kackal

IPUTONHYIO

BHIXOL B IuanaszsoHe or 600 mo

(co crabunmzaumnem

[lprMeuaHMe .

(kx myHkTam 2.5.2.2.1 - 2.5.2.2.1.3;
2.5.2.2).

Crovkue k UF MaTepmalel BKJIIOYAT

6
HepXaBeollyln CTalb,
CIIJIaBBI, HUMKEJIb WMJIM CIIJIaBHI,
fboJiee HUKeJd

AJIOMMHWY, AJIIOMMHMEBHE
comepxamme 60% u

CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
COOPKM M KOMIIOHEHTH IJIS MCIIOJIb30BAaHUSA IIPU
razonuddy3MOHHOM OOOTAUIEHUN :
BBomHOe 3BameuaHue.
Ipu razomnddy3MOHHOM MeTOome Ppa3neJieHUS
MBO0TOIIOB ypaHa OCHOBHOM TEXHOJIOTUUYECKOM
COOPKOM ABJISETCSA CHEeLMaJIbHBEI [TOPUCTEI
raszonuddy3mMOoHHE Oapbep, TENJOOOMEHHUMK IJIg
oxJjlaxIeHusd rasa (KOTOPEM HaTrpeBaeTCsa B
npolecce CXaTus), YIJOTHUTEJILHEE KJIAMlaHH U
peryaupyomye KJallaHbl, a TakKXe TpyDOONpOBOILL.
[IOCKOJIbKY B Tras’oanbdy3MOHHOM TEeXHOJIOTUM
MCIOJIb3yeTcsa mecTudTopucTe ypaH (UF ),
6
obopynoBaHMe, TPYyOONPOBOHE M NOBEPXHOCTU
MUBMEPUTEJIbHEIX NIPUOOPOB (KOTOPHE BCTYyNalT B
KOHTAKT C I'a30M) M3TOTaBJIMBATCS U3
MaTepMraJioB, COXPaHAKIMX CTaOUIIBHOCTBL IIPU
koHTakTe Cc UF . Tazommbddy3moHHaAss yCTaHOBKA
6
COCTOUT U3 pala Takux COOPOK, Tak UTO MX
KOJIMUECTBO MOXEeT OHTH BaXHEM IIokaz3aTejleM
KOHEUHOTO IMpelHa’HAUEeHUS

BCe

T'azsomnnuddy3MOHHEE Oapbeph:
CrneumralsibHO pa3paboTaHHBEe MM [IOLT'OTOBJIEHHEE

8502 39 990 0;
8502 40 900 O;
8504 40 990 O

8401 20 000 O;
8421 39 980 O




2.5.2.3.1.2.

2.5.2.3.2.

2.5.2.3.3.

2.5.2.3.4.

TOHKME IIOPUCTHE OUIILTPE C Pa3MepoM 0P
100 - 1000 A (aHrcTpeM), TOJMMHOM 5 MM
OoMMa) WM MeHblle, a Ojsa TpyOdaTex Gopm
ovameTpoMm 25 MM (1 moviM) MM MeHbIe,
V3T OTOBJIEHHEIE M3 METAaJINIMUECKUX, I1OJIMMEPHBIX
WM KepaMMUEeCKUX MaTepMrajioB, CTOMKUX K
Koppo3uK, BH3BBaeMom UF

6
CnneumasibHO IMOAT'OTOBJIEHHHE COEIMHEHUS WU
IOPOWKM IJIS M3TOTOBJIEHMS OGOUIILTPOB,
yKa3aHHBIX B IyHKkTe 2.5.2.3.1.1, paszMepom
yacTul MeHee 10 MKM M BECOKOM OIHOPOIHOCTLIO
X IO KPYINHOCTHM, KOTOPHE CIelLMajibHO
OOOTOTORJIEHHE IJid Tas30inddy3MOHHEIX OapbepoB,
M3TOTOBJIEHHEIE U3:
HUKEeJIS WMJIM CIJIaBOB,
foJjiee HUKeEJS;
oOKCHIA aJIIOMMHUA;
cToMkux K UF IMOJIHOCTBI OTOPMPOBAHHEX

6
YTJIEBOOOPOIHEIX IIOJIMMEPOB C umcToTol 99, 9%
nnm boJiee
Kamepr nupdyzsopos
CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
TepMeTHUHbBEe LUUIMHIOPUYECKME COCYHbl IMaMeTpOoM
Bosee 300 MM (12 moMiMOB) M IOJIMHOM Oojiee
900 MM (35 OoMMOB) MM NPSAMOYT'OJIBHEIE COCYIEL
CPaBHMMEBIX Pa3MeEpoOB, MMelMe ONMH BIYCKHOM U
IOBa BHIIYCKHEIX IaTpyOKa, IMaMeTp KaxXIoI'o U3
KOTOpEX OoJjyiee 50 MM (2 movMa), IS
IOMElEeHSa B HUMX I'a30audPy3MOHHEIX OapbepoB,
M3TOTOBJIEHHEIE U3 CTOMKMX k UF MaTepuasos
6
WM IIOKPHITEE MMM U [IpelHa3HadeHHBEe IJid
YCTAHOBKM B T'OPMB3OHTAJIBHOM WJIM BEPTUKAJIBHOM
[IOJIOXEHUMU
KoMnpecCoOps M Ia30nyBKU
CneumnasibHO paszpaboTaHHBE MM IIONTOTOBJIEHHBIE
(oceBrle, LeHTpOOEeXHBE MM OOBEMHBIE
KOMIIPECCOPEl MJIM T'a30LOyBKMU C
NPOM3BOINTEJILHOCTLIO HA Bxome 1 KyO. M/MUH
nnm 6osiee UF u C HaBJIeHMEM Ha BEXOIE IO
6

HeCKOJIbKMX coTeH klla (100 ¢oyHT/KB.
IpeIHa3HaYeHHEe OJIS IOJITOBPEMEHHOMU
SkCIyaTaumm B cpenme UE  cC

6
DIIEKTPOOBUTATEJIEM COOTBETCTBYOIEN MOIHOCTHU
nnm 6e3 Hero, a TakXe OTHeJIbHEEe COOPKU
TaKMX KOMIIPECCOPOB U I'a30OyBOK. ITU
KOMIIPECCOPHE M T'a300yBKM MMEKT Iepernam
naBJyieHMsd oT 2:1 1o 6:1 M MBTOTABIMBAKTCH U3
cromkux kK UF MaTepralsioB MJIM HOKPHBAKNTCS

6

(0,2

comepxammux 60% wuiu

IoMM) ,

VIMU
YNJIOTHEHMA BpallanlMXCsa BaJIOB

CneumasnibHO paszpaboTaHHBE MM IONT'OTOBJIEHHEE
BaKyyMHBEE YIJIOTHEHMUS, YCTAaHOBJIEHHEE Ha
CTOPOHE IIOINadYM M Ha CTOPOHE BHIXOIA IJiA
YIJIOTHEHMSA Bajla, COeIMHAIEIO POTOpP
KOMIIpeccopa MM Ta30dyBKU C IPUBOIHBM
IBUTATEJIEM C TeM, UYTOOH OOEeCIeuMTb HAaOeXHYI
repMeTM3alMio, IPeOoTBpallalllyld HaTeKaHMue
BO3IOyxa BO BHYTPEHHIOK KaMepy KoMIpeccopa

7504 00 000 O
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2.5.2.3.5.

2.5.2.4.

UM rasonyBKM, KoOTopasd HanosiHeHa UF . Taxkwue

6
YIJIOTHEHMS OOBYHO MNPOEKTUPYITCH Ha CKOPOCTHb
HaTekaHusa OybepHoTo Taza MeHee 1000
ky6. cMm/MuH (60 xy©O. moVM/MUH)
Tennoo®MeHHUKM nOJia oxJjaxneHus UF

6
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
TEnJIOOOMEHHVKM, M3TOTOBJIEHHHE M3 CTOMKUX K
UF wMaTepmaJiOB MJM IOKPHITHE MMM (3a
6

VCKJIIOUEHMEM HepXaBeKlleld CTaJM) WM Menbio,
WM JIOOEIM COUYeTaHMEM D3TUX MEeTaJIJIOB U
pacCuMTaHHEE Ha CKOPOCTL M3MEHEHUS
IoaBJIeHMs, OIlpenesdoulero yreuky, MeHee 10 Ila
(0,0015 dyHT/KB. OOMM) B Uac NOpM Hepernane
naesiedusa 100 xIa (15 dyHT/KB. IOMM)
CneumnasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
BCIOMOT'aTeJIbHEIE CUCTEMB, ODOpyHOBaHME U
KOMIIOHEHTEl IJIS MCIIOJIb30BAaHUA IPU
razonuddys3mMoOHHOM OOOTAllEHUN :
BBOIOHEIE 3aMeuyaHUd.
BcrnomMoraTesibHEE CHUCTEMBE, OOOPYyIOBaHME U
KOMIIOHEHTH IJiS Tas’0oanddy3MOHHEX yCTAaHOBOK
10 oforameHMuo NPenCTaBJSnT COOOM CUCTEMH
YCTAHOBKM, HeoOXommmele 1Jid nomaum UF B

6
razonuddys3mMoHHy0 COOPKY, IJiS CBA3U
OTIHEeJIbHEIX COOPOK Mexny coboM M obpa30BaHUSA
KacKaloB (MM CTyIeHeM) C LeJIbio
[IOCTEINEeHHOTO HOOCTWXeHUus ©OoJjiee BEICOKOTO
oborameHusa M M3BJedeHusa "nponykra" u
"xpocToB" UF m3 nuddy3MOHHEIX KAaCKaIOB.

6
BBMIOYy BHEICOKOMHEPLMOHHEIX XapaKTEepUCTUK
Inddy3MOHHEX KacCKaIooB JiloOoOe NpephBaHME UX
pPaboTe, OCODEHHO MX OCTAaHOBKA, MNPUBOIAT K
cepbesHBIM HocJyencTBuaAM. ClemoBaTeJsIbHO, Ha
ral’0anuddy3MOHHOM YyCTAHOBKE BaxHOEe 3HaAUeHUe
VMEKT CTpOTOe UM INOCTOSAHHOE IoIIepXaHue
BaKyyMa BO BCeX TeXHOJIOTUMYEeCKMX cCcucremax,
aBTOMaTMUeCKad 3aummTa OT aBapMﬁ M TOYHOE
aBTOMATUUECKOE PeryJIMpOBaHMe I[IOTOkKa I'a3a.
Bce 3T0O NpMBOOMT K HeOOXOOMMOCTM OCHAUleHUA
YCTAaHOBKM OOJIbLIIMM KOJIMUECTBOM CIlelMaJlbHBIX
MSMEPUTEJIBHEIX, PETYJIIMPYRIMX M YIPaBJIAKIMX
cucteMm. OOpwHO UF wmcnapsgeTrcsa M3 LMUIMHIPOB,
6
[IOMEIEHHEIX BHYTPM aBTOKJIaBOB, M IIOINAeTCH B
rasoobpasHoM QopMe K BXOOHEIM TOUKaAM UYepes
CUCTEeMY KOJIJIEKTOPHHX TPyOONpPOBOIOB KackKala.
"TIpooykT" m "xBocTe" UF , nocrynawoumye mus3
6
BEIXOIOHBEIX TOUEK B BUIE I'a3000pa3HBIX IIOTOKOB,
IPOXOOAT Yepes CUCTEeMY KOJIJIEKTOPHEX
TPpyDONPOBONOB kKackana JMOO K XOJIOIHBIM
JIOByWKAaM, JMOO K KOMIIPECCOPHBM CTaHUMAM,
roe raso0o00pasHBlM noTok UF  cxmxaeTcsa U
6

3aTeM IIOMellaeTCsa B COOTBETCTBYyIME
KOHTEMHEPH IJII TPAaHCHOPTUPOBKM WMIIMU
XpaHeHMsa. I[lockoJbKy TazonmnddysmoHHasa
yCTaHOBKa IO ofoTaleHMio MMeeT OoJibloe
KOJIMYEeCTBO I'azonnddys3mMOHHEIX COOPOK,

8419 50 900 O




2.5.2.4.1.

2.5.2.4.1.1.
2.5.2.4.1.2.
2.5.2.4.1.3.

2.5.2.4.1.4.

2.5.2.4.2.

2.5.2.4.3.
2.5.2.4.3.1.

2.5.2.4.3.2.

2.5.2.4.4.

COOPAHHEIX B KacCKamObl, CO3HAlTCH
MHOT'OKMJIOMETPOBEIE KOJIJIEKTOPHEE TPYyOONIPOBOIEL
KacCkalOB C THCHAYAaMM CBaApPHHX WBOB, IIpUUYeM
cxeMa OCHOBHOM YacCTU MX COEeIOMHEeHUM
MHOTOKPATHO HOBTOpsAeTcda. OOoOpyIoBaHUE,
KOMIIOHEHTE ¥ CUCTEME TPyOONpPOBOIOB
M3TOTaBJIMBAITCA C COOJIOOSHUEM BEICOKMUX
Tpe®OBaAHUN K BaKYyyM-IIJIOTHOCTU UM UUCTOTE
obpaboTku

CucTeMHl nomauy/cucTeMe OoTBOIa "mpomykra" u
XBOCTOB"
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
TEXHOJIOTMYECKMEe CUCTEMBl, CIHOCOOHBEIEe paboTaThb
npu nmasjenHusax 300 xlla (45 oyHT/kB. m0OMAM)
Uy MeHee, BKJIOUYad:
[InTamomre aBTOKJIABHE (MJIM CUCTEMEH) ,
MUCIIOJIb3yeMele OJiga nomaumu UF B
6
razoanuddy3MOHHEIE KaCKamObl
IecyOauMaToOpsl (MM XOJIOOHEE JIOBYIIKM) ,
UCIIOJIb3YyEMEIE IJid BeEIBeneHmsa UF  u3
6

r7asz30anddy3MOHHEIX KAaCKaIooB
CTaHUuMM OXmxeHus, rae UF

6
dbopMe M3 KacKala CXMMaeTCsda M oxJjlaXIaeTcs OO
KUIOKOT'O COCTOSHUSA
Cranuum "nponykra" miam "xeocToB",
VICIIOJIb3yEeMEIE IJig 3alloJIHEeHUS KOoHTelHepoB UF

6

B ras’oobpasHOM

CuCTeMEl KOJIJIEKTOPHHX TPyOONPOBOLOB
CrneunalibHO pasz3paboTaHHHE MJIM NOAT'OTOBJIEHHBIE
CUCTeMH TPpyOONPOBOOOB U CMCTEMEl KOJIJIEKTOPOB
nna ynepxaHus UF  BHyTpu razonuddy3MOHHEIX

6
KackamoB. J9Ta ceTb TpyOOIpPOBONOB
npencrapjasgeT cobom cucrTemy C "OBOMHBM"
KOJIJIEKTOPOM, IIe KaxlIas sgduelika CcoeIMHeHa C
KaXIEM M3 KOJIJIEKTOPOB
BakyyMHEIE CHMCTEMEH:
CrneuualibHO pas3paboTaHHHE MJIM IOAT'OTOBJIEHHBIE

KPYIIHEIE BaKyyMHBE MATUCTPAJM, BaKYyyMHBEE
KOJIJIEKTOPEl ¥ BakKyyMHBEIE HaCOCEH
IPOUBBOIUTENILHOCTEID 5 Ky6. M/MuH (175 ryB.

byT/Mun) wnnmu GoJsiee
BakyyMHEIE HaACOCHl, CIelMaJlbHO paspaboTaHHBE
WM MNOATOTOBRJIEHHHE =IJid paboTH B CoOIepXalleu
UF arTMocbepe M M3TOTOBJIEHHEE M3 AJIOMUHUA,
6
HUKeJIa MJIM CIlJIaBOB,
HUKeJIda, WIN HOKpI:ITbIe VIMU .
GI:ITI: I pOTaLLMOHHI:LMI/I I HOpH_IHeBbLMM,
BEHITECHAKNIME U QTOPUCTOYIJIECPOIHEE
YIIJIOTHEHMHA, a TakXe B HUX MOTYT
HpMCyTCTBOBaTb ClienmalJibHBIE paGque XMIOKOCTU
CTONOpHEE M pPeryJMpylMe KJallaHbL
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
PYYHEIE MM aBTOMaTMUUECKME CTOIOPHBEE U
perynupyommMe KialaHbe CUIbQOHHOTO TMIla,
M3TOTOBJIEHHEIE U3 CTOMKMX k UF MaTepmualsios,
6
ovameTrpom oT 40 mo 1500 mm (oT 1,5 mo 59
OOVIMOB) IJiS YyCTAHOBKM B OCHOBHEIX U

comepxammx Oojee 60%
OTM HaACOCEl MOTYT
MeThb
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2.5.2.4.5.

2.5.2.5.

BCIIOMOTATEJIbHEX CHUCTEMax Ia30IMbdy3MOHHBIX
YCTAaHOBOK 10 OOOTalleHMIO
Macc-CIneKTpOMe TP/ MOHHEE MCTOUHUKM g UF

6
CrneumanbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
MaTHUTHEIE MUJIM KBaOPYIOJIbHEE Macc -—
CIIEKTPOMETPE, CIOCOOHEHE NPOM3BOIUTE IPAMOM
oTbop nNpob nomaBaeMoy Macch "npomykra' wuiam
"xpocTOB" M3 Ira30BEX NOTOKOB UF u

6
obJjlamapmue BCeMU CJleyoLVMM
XapaKTepUCTUKAMU :
1) ymemnbHasa paspellanumas CHOCOBHOCTL IO
Macce cspate 320;
2) conmepXaT MOHHBE MCTOUYHMKM, WMITOTOBJIEHHEE
M3 HUXPOMAa WM MOHEeJIa WMJIM 3alMlleHHbIe
IOKPEITMEM M3 HUX, WM HUKEJIMPOBAHHEE;
3) comepxaT MOHM3ALMOHHEE MCTOUHUKU C
OoMOaAPIMPOBKOM 3JIEKTPOHAMU;
4) comepXaT KOJIJIEKTOPHYI CMUCTEMY, IPUTOIHYIO
OJI1 M3O0TONHOIO aHajlMs3a
[IogACHUTEJIbBHOE 3aMeudaHue
(x nyskTam 2.5.2.4.1 - 2.5.2.4.5).
ObopyInoBaHMe, yKasaHHOEe B IIYHKTax
2.5.2.4.1 - 2.5.2.4.5, BCTymaeT B
HeHOCpeHCTBeHHbH\/II KOHTAKT C TeXHOJIOI'MYEeCKNMM
rasoM UF 5mOO HENOCPeOCTBEHHO peryupyeT
6
IIOTOK B IpelejlaxXx KacKaIa. Bce IOBEPXHOCTH,
KOTOPEE BCTYINalT B KOHTAKT C
TEXHOJIOTMYECKMMM I'a30M, LeJIMKOM
U3TOTaBIMBAITCA M3 CTOMKMX k UF MaTepmuasiors
6
WM HOKpHBalTCa MMM. IJa Lejie¥ pas3nesios,
OTHOCALMXCH K Ia30anddy3MOHHEIM yCTPOMCTBAaM,
MaTepMraJlel, CTOMKME K KOPPO3UM, BBEIBHBAEMON
UF , BKJIOUAT HepXaBeoluyl CTaJlb, aJIOMUHUM,
6
QJIOMMHMEBEIE CILJIaBbl, OKCUI aJIlOMMHMSA, HUKEJb
WM CHJIaBe, comepxamme 60% mam 6Gojee
HUKEJIA, a Takxe cToMkme k UF T[IOJIHOCTBIO
6

(bTOpI/IpOBaHHbIe YTIJIEBOOOPOOHEIE IIOJIMMMEPH

CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
cucTeMel, ODOOpPyHOBaHME U KOMIIOHEHTH IJif
MCIIOJIb30BAaHMA Ha YCTaHOBKAX
a’pooMHaAMMUYECKOT'0 oDoTaueHMs :
BBonHEIE 3aMedaHUAg.
B mnpoueccax aspoaMHaMMUeCKOT'O oborameHus
cMechb TrasoobpaszHoro UF Jierkoro rasa

6
(BOomopon MM TeJiuM) CXMMaeTCsa UM 3aTeM
IPOIyCKAaeTCsa dYepes pa3nesidplle BJIEMEHTH, B
KOTOPEIX M3O0TOIHOE paslesleHMe 3aBepliaeTcs
IOCPEenCTBOM MOJIyuyeHMS OOJIbIMX LEeHTPOOEXHEIX
CUJI IO T'E€OMETPUM KPUBOJIMHEMHOM CTEHKU.
YcnemHo paspaboTaHbl OBa IIpolecca 3TOoro
TUIIa: NPOLIEeCC COIJIOBOTO pa3nejieHusda U
Ipolecc BUXPeBOM TpyOku. g oboux
IPOLLECCOB OCHOBHBIMM KOMIIOHEHTAaMM KackKamna
pa3meJieHusa ABJIALTCH LUMIMHIOPUUYECKME KOopIllyca,
B KOTOPHIX pPa3MelleHEl CIlelMallbHble
pa3nesinTesibHBle DJIEMEHTH (COoIljla MJIM BUXPEBHE

9027 80 970 O




2.5.2.5.1.

2.5.2.5.2.

TPpyOKM) , T'a30BbElEe KOMIIPECCOPH U
TEeNJIOOOMEHHMKM IJIS yHaJleHud obpaszywnumerocs
opu cxaTtum Tenja. [iusa aspoIMHAMUUECKUX
YCTAaHOBOK TpebyeTcsa LeJBElM PSaLI TaKuUx
KacCkaoB, TaK UTO MX KOJIMUECTBO MOXET
CJIYXMUTHb BaXHHM IOoKaz3aTeJIeM KOHEWHOI'O
MCIOJIb30BaHMA. [IOCKOJIbKY B aspoaMHaMUUECKOM
npouecce ucnojybsyerca UF , NOBEPXHOCTU
6

BCero OOOpyInOBaHMA, TPyOONPOBOHNOB U
VU3MEPUTEJILHEIX NPUOOPOB (KOTOPEE BCTYIHIAKT B
KOHTAKT C T'al30M) IOJIKHE M3TOTABJIMBATLCS U3
MaTepMaJiOB, COXPaHAKUIMX YyCTOMYMBOCTL IIPpU
KOHTakTe c UF

6

[logscHUTeJIbHaAdA 3alucka
(x nyskTam 2.5.2.5.1 - 2.5.2.5.12).
DJIeMEeHTE, YyKa3aHHBEe B NYyHKTax 2.5.2.5.1 -
2.5.2.5.12, BCTyHnamoT B HENOCPEICTBEHHEN
KOHTAKT C TexXHoJioTMueckuMm razom UF jmbo
6
HENOCPEANCTBEHHO PeTryJMPYyKT NOTOK B IIpernejax
Kackala. Bce NOBEepxXHOCTM, KOTOPHE BCTYNalT
B KOHTaKT C TEeXHOJIOTMYECKMM I'a30M, LeJIMKOM
M3TOTaBIMBAITCA M3 CTOMKMX k UF MaTepmuasios
6
WY 3allMIATCS IOKPBEITUMEM U3 TaKUX
MaTepMaJsioB. g Lejyiey NYHKTOB, OTHOCSAUMUXCS
K DJIeMEHTaM al’poAMHaMMUecKOoI'o oboTralleHusd,
kopposuecTorkue k UF MaTepuassl BKIIOYAT
6
MeIb, HepXaBeolyl CTajlb, aJIOMUHUI,
aJIOMMHMEBEIE CIIJIaBbl, HUKEJb MJIM CIIJIaBH,
comepxammue 60% unm 6oJiee HUKeEJII, a TaKxe
cromkue K UF MHNOJHOCTBI QTOPUPOBAHHEE
6
YTJIEBOOOPOIOHEIE I1OJIMMEPH

PasmenmrTesibHEIE COIJla UM UX COOPKMU
CneumasibHO paszpaboTaHHBE MM IIONTOTOBJIEHHBIE
pa3mesnTesibHEle COIljla, COCTOAlMEe U3
MEeJIEBUIOHBIX MB3O0THYTHX KaHAJIOB C paInyCoM
n3ruba meHee 1 MM (oBpruHo oT 0,1 mo 0,05
MM) , koppo3MecToMkux k UF 1 muMenmmsx
6

BHYTPEHHII PEexXyllyld KPOMKY, KoTopas
pazmeiigeT NpoTekKallMM dYepes COIJIO I'a3 Ha
oBe Qpakumm
BuxpeBrle TpyOKM M UX COOPKU
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
BUXPEBEE TPYyOKM, MMeKlMe LIUIMHIPUUECKYD WIIN
KOHyCcoOOpasHyln GbopMy, M3TOTOBJIEHHEE U3
Koppo3uecToVkux k UF MaTepualjioB WU

6
3alMlleHHBEE IIOKPHTMEM M3 TaKMX MaTepMraJioB U
nMepnye nuameTrp oT 0,5 cm mo 4 cMm npwm
OTHOWEHUM IJMHE K auameTpy 20:1 wmiam mMeHee,
a Takxe OIHO miau 0OoJiee TaHTeHLMAaJIbHOe
BXOOHOe oTBepcTHe. TpyOkM MOI'yT OHTH
OCHalleHbl OTBOIAMM COIIJIOBOT'O TUIla Ha OIHOM
MM Ha O0OOMX KOHLAX
[IoacHUTEJNBEHOE 3aMeuaHue.
[lmTaTesbHE I'a3 [NOCTylaeT B BUXPEBYID TPYyOKYy

8401 20 000 O

8401 20 000 O




2.5.2.5.3.

2.5.2.5.4.

2.5.2.5.5.

2.5.2.5.6.

2.5.2.5.7.

10 KacaTeJIbHOM C OIHOT'O KOHLA MM Yepes
3aKpydYMBanye JIONATKM, WM dYepes
MHOTOUMCJIEHHEIE TaHTEeHIMaJIbHEIE BXOIHEE
OTBEPCTHS BIOJb TPyOKM

Komnpeccops ¥ I'a30OyBKU
CneumnalsibHO pas3paboTaHHBE MM NOATOTOBJIEHHEE
OCeBble LeHTpUubyXHBIE KOMIPECCOPH MJIN
Tas’o0n0yBKM MJIM KOMIIPECCOPHl M T'a30nyBKM C
[IOJIOXMUTEJIbHEIM CMeIleHMEM, M3TOTOBJIEHHEE U3
kopposuecToMkux k UF MaTepmalsioB WK
6

3alMlIleHHEE [IOKPETMEM M3 TaKKX MaTepMalioB,
IPOUBBOINUTEJILHOCTLI0 Ha Bxome 2 KyO. M/MUH.
unm 6oJee cmecu UF ¥ Hecymero rasa

6
(BOmopon MIM TeJuM)
[loAaCHUTEeJIbHOE 3aMeudaHue.
Komnpeccopsl ¥ Ia30onyBKM, yKa3aHHBE B IIyHKTE
2.5.2.5.3, OOHUHO MMEKT Illepenan HOaBJIEHUN OT
1,2:1 mo 6:1

YIJIOTHEHMA BPALlARIMXCHA BajloOB
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
YIIJIOTHEHMSA BpallaplMXCHa BajloB, YCTaHOBJIEHHBIE
Ha CTOpPOHE MNOoHmauM M Ha CTOPOHE BHIXOHA OJIA
YILJIOTHEHMS Bajla, COeIMHAIETO POTOP
KOMIIpeccopa MM POTOp TIal30dyBKM C IIPUBOIHBIM
OBurareseM C TeM, 4YToOB O0eCHedMThb HaOeXHYI
repMeTu3alMio, IPeHoTBpallalllyld BEIXOI
TEeXHOJIOTMYECKOTO I'al3a WM HaTekaHre BO3OyxXa
WM YIJIOTHAKWEIO I'asa BO BHYTPEHHIID KaMepy
KOMIIpeccopa WM I'a30OyBKM, KOToOpas
3anojiHeHa cMecbio UF , m Hecymero rasa
6
TenjiooOMeHHUKM OJIA OXJIaXIeHUMA TI'al3a
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
TeHHOOGMeHHMKM, M3TOTOBJIECHHEIE U3
Koppo3uecTorkux k UF MaTepuajioB WM
6
3allMileHHBIE TIOKPEITMEM M3 TaKMX MaATEPpMaJIOB
Koxyxmy pasmesndolrx 3JIEMEHTOB
CneumasibHO paszpaboTaHHBE MM IIONTOTOBJIEHHBIE
KOXYXM, M3TOTOBJIEHHEE U3 KOPPO3UECTOMKUX K
UF MaTepralsioB WM BallMIEeHHEIE IOKPBEITHMEM U3
6
TakKMxX MarTepmasioB, nOJI4d IIOMEUEHMA B HUX
BUXPEBHEX TPYyOOK MM pPas3desIMTEJIbHEIX COIeJI
[lIoACHUTEJNIbHOE BaMeudaHMe.
Koxyxm, ykasaHHBEE B IyHKTe 2.5.2.5.6,
NpencTaBJglnT CcOoOOV LUMIMHIPUUECKME KaMeph
ouaMeTpoM Oojiee 300 mm m pymHOM 6Gojee 900
MM MJIM NPAMOYTI'OJIBHEIE KaMEPHBl CPaBHMMEBEIX
pa3MepoB M MOTYT OBIThH NpPeOHas3HAYeHB IJid
YCTAHOBKM B TI'OPMB3OHTAJIBHOM WM BEPTUKAJIBHOM
IIOJIOXEHUN

CucTeMbl nomaum/cucrTeMel oTBOma "mpoamykra" wu
"xBocTOB"
CneumnalsibHO pas3paboTaHHBE MM [NOAT'OTOBJIEHHEE
TEXHOJIOTUYECKME CMCTEMEl MIM ODOpyIOBaHME
0711 ODOTATUTENIBHEX YCTAaHOBOK, M3TOTOBJIEHHBIE
13 KOoppo3MecToMkux k UF MaTepuasioB WK

6
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2.5.2.5.7.1.

2.5.2.5.7.2.

2.5.2.5.7.3.

2.5.2.5.7.4.

2.5.2.5.8.

2.5.2.5.9.2.

2.5.2.5.10.

3alMlUleHHBEE IIOKPHTMEM M3 TaKMX MaTepualioB,
BKJIOYUALIME &
[IyTapmre aBTOKJIABH, [IeYM MM CUCTEMEH,
UcrnoJib3yemMele nmnda nomaum UF  1mia npouecca
6
oborameHusa
IecyOamMaToOpsl (MM XOJIOOHBE JIOBYIIKM) ,
MCIIOJIb3YyEeMEEe IJig BeEIBeIneHusa Harpetoro UF  wus
6
npouecca oboraleHusa OJs INOoCJenyouero
nepeMelleHnsa
CTaHUMM OTBEPXIESHMUSA WMIIM OXWXEHUSI,
MCIoJIb3yeMele nJid BeiBeneHuda UF w3 npolecca
6
oborameHMsa nyTeM cxXaTud U nepesoma UEF B
6
KMOKYIO UM TBepAyo dopmy
Cranumum "nponmykra" wmiam "xeocToB",
MCIHOJIb3yeMEle IJjia nepeMemeHus UF B
6
KOHTEeMHEPEL
CuCTeMEl KOJIJIEKTOPHHX TPyOONPOBOLOB
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
CUCTEMH KOJIJIEKTOPHBIX TPYyOONPOBOHOB,
MBTOTOBJIEHHEIE M3 KOpPpOosuecTOMkux k UF
6
MaTepmruasioB MJIM 3allMUlleHHEBIE IIOKPHETUMEM M3
TaKMX MaTepuasioB, IJjd ynepxaHud UF BHyTpu
6
aspoaMHaAMMUECKUX KacKaIoB. JTa CeTb
TPpyDONIPOBONOB NPEeACTaBJIgeT COOOM CUCTeEMy C
"OBOMHEIM" KOJIJIEKTOPOM, I'le KaxXIeM KacKal
My I'pylilia KacCkKagoB COE€eOMHEHEI C KaXIbIM M3
KOJIJIEKTOPOB
BakyyMHBIE CUCTEMBI M HaCOCHL:
CneumnasibHO pazpaboTaHHBE MM IONT'OTOBJIEHHBIE
BaKYyYMHEIE CHMCTEMEI IIPOM3BOOMUTEJIBHOCTBIO Ha
Bxome 5 kyO. M/MMH uiam 6OoJjiee, cocTodlMe U3
BakyyMHBEIX MaTrucTpajJlel, BaKyyMHBIX
KOJIJIEKTOPOB M BaKyyMHEIX HacCOCOB U
npenHa3HadeHHbBle 0Jia pab®oTel B conepxammx UF
6
Tas’0BHIX Cpemax
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
BaKyyMHBIE HACOCEL OJIig paboTH B COOepXallMx
UF rasoBHX cCcpenax UM M3TOTOBJIEHHEE U3
6
Koppo3muecToMkux k UF
6
3allMlleHHBEE [IOKPHTMEM M3 TaKMX MaTepMasos. B
STUMX HacCcoCaX MOI'YyT MCIIOJIB30BaThbCHA
bTOPMPOBAHHEE YyIJIEPOIHBIE YIIJIOTHEHUS U
crneuMalJibHEe paboume XUIKOCTU
CrieumalibHBEIE CTOIIOPHBIE UM peryupyolre
KJIallaHEl
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
PYUYHEIE MJIM aBTOMaATUUECKME CTOIIOPHEIE U
peryaupyomme KJalaHbe CUJIbQOHHOTO TUIla,
MBTOTOBJIEHHEIE M3 KOopposuecToMkux k UF
6
MaTeprmasyioB MJIM 3allMlIEeHHBIE TIOKPHEITUEM M3
TakMx MaTepuasior, nuamMerpoMm oT 40 mo
1500 MM mJis MOHTAXa B OCHOBHEIX U
BCIIOMOT'@TEJIbHEIX CHUCTEeMax YyCTaHOBOK

MaTepMajioB MM
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2.5.2.5.11.

2.5.2.5.12.

2.5.2.6.

aspooMHaMMUYeCcKOoTo oboTraleHus
Macc-CIneKTpOMEe TP/ MOHHEE MCTOUHUKM s UF

6
CrneumasbHO paspaboTaHHBE MM HOOTOTOBJICHHEE
MaTHMUTHEE MM KBaOPYIIOJIbHEE Macc -—
CIIEKTPOMETPEl, CIOCOOHEIE NPOMU3BOAUTL IIPIMOMU
oTbop npob nomaBaeMoym Macce "npomykra' wuiam
"XBOCTOB" M3 TIal30BEX NOTOKOB UF mu

6
obJjlamamume BCEeMM CJieIylMM
XapaKTEPUCTUKAMMN :
1) ymenbHas paspeumamimas CIOCOOHOCTHL IIO
mMacce cerme 320;
2) comepxXaT MOHHBE MCTOUHUKM, MITOTOBJIEHHHE
M3 HUXPOMa MJIYM MOHEJIS WMJIM 3alMlleHHbe
IIOKPHTUEM M3 HUX, WUIU HUKEJIUMPOBAHHEE;
3) comepxaT MOHM3ALMOHHEE MCTOUHUKU C
OoMOapPOMPOBKOM BJIEKTPOHAMH;
4) comepXaT KOJIJIEKTOPHYI CUCTEMY, IPUTOIHYIO
IJIS M3O0TOMNHOTO aHajams3a
CucremMel oTmesieHusa UF  oT Hecylmero rasa
6
CneumaJIbHO pa3paboTaHHBE MM [IOLT'OTOBJIEHHEE
cucTeMel Ojig oTmeJsyieHus UF  oT Hecymero rasz3a
6

(BOmopozma MM TeJiUsd)
[logcHUTEJILHEE BaMeuaHMsd.
CucrTeMbl, YyKaszsaHHBE B NyHKTe 2.5.2.5.12,
IpeIHa3HaAUYeHH IJig COoKpalleHusa cozmepxanmsa UF

S
B HEeCylleM Tral3e IO OIOHOM YacTM Ha MMUJIJIMOH
i MeHee M MOI'YT BKJIUATb TaKoe
obopynoBaHMe, KakK:
a) KPMOTEHHBe TEIJOOOMEHHUKU U
KpMOCENapaTopr, CIOCOOHBE CO3HOaBaThb
TeMnepaTypu - 120 °C miM MeHee, WM
©) OJIOKM KPUOTEHHOT'O OXJIaXIeHMs, CIOCOOHEBEe
cozmaeaTh TemnepaTypel — 120 °C mim meHee,
WIn

B) OJIOKM pas3ImeJIMTEeJIbHHEIX CONeJl MM BUXPEBBIX
TpyOok nna ormeyeHmsa UF oT Hecymero rasa,

6
W
T) xoJjiomHele JiIOBymkM UF , crnocoOHEBe
6
cospaeaTe TemnepaType - 20 °C uam MeHee

CneumaJibHO pa3paboTaHHBE WM [IOATOTOBJIEHHEE
CUCTeMH, OOOpyIOBaHME U KOMIIOHEHTH IJIS
VCIIOJIb30BAHMSA Ha YCTAHOBKAX XMUMMUECKOTO
obMeHa WM MOHOOOMEHHOTO OOOTalleHMUS :
BrOoOHEIE 3aMeuaHUd.

HesHauuTeIbHOE pasaMuMe M30TOMINOB ypaHa IIo
Macce IPUBOOUT K HeOOJIbUIMM M3MEHEHUSM B
PaBHOBECUAX XMMMUECKUX peakKlui, KOTOpPHE
MOTYT MCIOJIb30BATHLCS B KaueCTBE OCHOBH IJiA
pasnesyieHus M30TOINOB. YCIEmHO pa3paboTaHo
IBa Ipollecca: XUIKOCTHO—XMIKOCTHEI
XVUMMUECKUM OOMEH M TBEePHO—XMIKOCTHEIM MOHHEBIM
oBbMeH. B mpoluecce XUIKOCTHO-XUIKOCTHOI'O
XVIMMUECKOTO OOMEeHa B MNPOTUBOTOKE MNPOUCKOIUT
B3aMMOIENCTBME HECMEUMBALIMXCS XUIKUX Gasz
(BOOHEIX MJIM OPTAaHUYECKMX), YTO NPUBOOUT K
s0bexTy KackKaOIMPOBaHMA TECAY CTaOuM
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2.5.2.6.1.

pasneneHusa. BomHasa daza cocTOMT M3 XJjopuia
ypaHa B pPacTBOPE COJISHOM KMCJIOTH;
opraHmdeckas ¢asza cocToMT M3 BKCTPareHTa,
comepXallero XJIOPUI ypaHa B OpPIraHMYeCKOM
pacTeopuTesie. KOHTakKTHBEMM GUIbTpPaMM B
pa3nenmMTesIbHOM KacKale MOTYT ABJIATLCS
XUIOKOCTHO—XMIOKOCTHEIE OOMEHHEIE KOJIOHHH
(TakMe, KaK UMIYJIbCHEE KOJIOHHH C CeTuaTbMM
IJIaCTUHaMM) WM XUIKOCTHBE LEeHTPUQYXHBE
KOHTaKTHBEE OuIbTpPE. Ha o0OOMX KOHIIax
pa3menmMTesIbHOTO Kackala B LeJiax obeclnedeHus
pedsokca Ha KaxIoM KOHLe HeOoOXOIOMMbL
XUMUYECKME MNpeBpalleHus (OKMUCIIeHMe U
BOCCTaHOBJIEHKEe) . I'JlaBHasg 3alada KOHCTPYKLUU
COCTOMT B TOM, YTOOB HE IOONYCTUTH
3aTrpsA3HEHMS TEeXHOJIOTMYECKUX INOTOKOB
HEKOTOPEIMM MOHaMM MeTaJjlJIOB. B CBA3M C B3TUM
MICIIOJIb3YIOTCS IJIaCTUKOBEE, ITOKPHTHE
IIJIAaCTUKOM (BKJIOUas NpMMeHeHMe (QTOopUPOBAaHHEIX
YITJIEBOOOPOIOHEIX I[IOJIMMEPOB) M (MJIM) [IOKPEITHE
CTEeKJIOM KOJIOHHBE M TpyOOonpoBOIbl. B TBepmo -
KMOKOCTHOM MOHOOOMEHHOM IIpoliecce oboraleHue
OOCTUTAEeTCs [IOCPEeICTBOM ancopbumn/necopbumnn
ypaHa Ha CIelMaJiIbHOM OueHb
OBICTPONENCTBYLEN MOHOOOMEHHOM CMOJIE WMIIU
ancopbeHTe. PacTBOp ypaHa B COJISHOM KMUCJIOTE
M Opyrme XVMMMUEeCKME PeareHTEHl INPOIIYyCKAKnTCHA
yepes UMIMHIPUYECKME ODOTaTUTEJIbHEE
KOJIOHHEI, CoOJepXxallye YIIJIOTHEHHBE CJIOU
ancopbeHTa. s HOOIEPXaHMS HEIPEePHBHOCTU
npolecca HeobxommMma cucTeMma pedimoxkca B
Lesigx BHICBODOXIEHMUs ypaHa M3 ancopbeHTa
0OpaTHO B XMUIKMM IOTOK C TeM, UYTOOE MOXHO
Opuio cobpaTek "npomykT" m "xBocTH". 3TO
OOCTUTaeTCsa NYyTEM MCINOJIb30BaHMS MNOAXONAMMX
XVIMNUYECKUX peareHTOB
BOCCTaHOBHeHI/IH/OKI/ICHeHMH, KOTOPEIE IIOJIHOCTEIO
pPereHeprpyrnTCAd B PA3IOEJIBHEIX BHEIHUX TIIE€TJIAX
M KOTOPEIE MOTYT YaCTUYHO PEeTreHepMpOBaTLCS B
CaMMX M3O0TONHHIX pPas3OeJIMTEJIbHEIX KOJIOHHAaX.
[lpucyTCcTBME B NpPOLIeCCe TOopAYMX
KOHUEHTPUMPOBAHHEIX pPacTBOPOB COJISHOM KMCJIOTEL
TpebyeT, YTOOB ODOpyHmOBaHME OBLIO
M3TOTOBJIEHO U3 CIELUMAJIbHHEX KOPPO3MEeCTOMKMUX
MaTepMraljioB MM 3allMIIEHO INOKPEITMEM M3 TaKUX
MaTepraJioB

KMOKOCTHO—XMIKOCTHEIE OOMEHHHE KOJIOHHEL
(xviMrueckuyr obMeH)

CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
IPOTUBOTOUYHEE XUAKOCTHO—XUIKOCTHEE OOMEHHEIE
KOJIOHHBEI, MMEKIME MeXaHUUEeCKMUM CUIJIOBOV BBOJI
(T.e. MMIOYJIbLCHBIE KOJIOHHBEI C CeTuYaTBEMU
TapeJyikaMy, KOJIOHHBI C TapeJKaMmy,
COBepLanMMM BO3BPATHO-IIOCTyIaTeJbHEEe
IOBMXEHMSA, ¥ KOJIOHHBI C BHYTPEHHUMU
TYPOMHHBEIMM CMECUTEJIAMM) IOJIS YPaHOBOTI'O
oborameHusa C MCIOJIb30BaHMEM IIpollecca
XVMMUECKOTO oOMeHa. g KOPPO3MOHHOM
YCTOMUMBOCTHU K KOHLEHTPUPOBAHHEM pacTBOpaM
COJISHOM KMCJIOTHL 3TMY KOJIOHHBI M MX BHYTPEHHUE
KOMIIOHEHTE M3TOTOBJIEHE M3 MMOOXOISIMX
IJIACTUKOBEIX MaTepMuasyioB (Takmux, Kak
GTOPMPOBAHHEE yIJIEBOLOPOIHBEIE I[IOJIMMEPEHL) WJIIM
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2.5.2.6.2.

2.5.2.6.3.

2.5.2.6.3.1.

2.5.2.6.3.2.

CTeKJIa WJIM BalMUEeHB NOKPBITMEM M3 TaKUX
MaTepurasioB. KOJIOHHB CIPOEKTUPOBAHEl Ha
kopoTkoe (30 c mIM MeHee) BpeMs NPOXOXIOEHMSI
B Kackazme

HeHTpUdyXHBEE XMAKOCTHO-XUIKOCTHEE
KOHTAKTHBE QUIIBTPH (XMMMUECKUI OOMEH)
CneumnalsibHO pas3paboTaHHBE MM NOATOTOBJIEHHEE
LeHTPpUOYXHEIE XUIKOCTHO—XMIKOCTHHE
KOHTAKTHBEE QUIBTPE IJid oOorameHusa ypaHa C
MICIOJIb30BAHMEM IIpollecca XUMMUECKOTO oOOMeHa.
B Takux OUIbLTpax MCIOJb3yeTCs BpalleHMe g
MIOJIyYEeHUs U XUIKMX INOTOKOB, a 3aTeM
LeHTpoOexHasa cujla IOJa pasnesieHusa ¢asz. [Inda
KOPPO3MOHHOM CTOMKOCTM K KOHILEHTPUPOBAHHEM
pacTBOpaM COJISHOM KUCJIOTEL KOHTAKTHBIE
®MIIETPE M3TOTABIMBAKNTCS M3 COOTBETCTBYIIMUX
IIJIACTUKOBEIX MaTepMuaJjioB (TakmMx, Kak
bTopupoBaHHEE YIJIEBOLOPOOHLBIE IIOJIMMEPE]) WIIU
IIOKPHBATCS MMM MJIM CTekJIoM. leHTpudyxHbE
KOHTAKTHBE QUIIETPH CIPOEKTUPOBAHE Ha
xkopoTkoe (30 c MM MeHee) BpeMs NIPOXOXIOEHUSI
B Kackazne

CucreMel 1 OOOpPYyHOOBaHME OJII BOCCTAHOBJIEHUA
ypaHa (XuMmMUeckuy oOMeH) :

CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
AYENKU DIJIEKTPOXMMMNYUECKOTO BOCCTAHOBJIEHUSI
IOJI1 BOCCTAHOBJIEHMA ypaHa U3 OIHOTO
BaJIEHTHOT'O COCTOSHMS B OpyTroe Ijis
oborameHus ypaHa C MCIOJb30BaHMEeM IIpolecca
XVMMMYUECKOT O oOMeHa. MaTepualbel g4ueek,
Haxonsmuecs B KOHTAKTe C TeXHOJIOTMYeCKUMU
pacTeoOpaMy, IOOJIKHEL OBITh KOPPO3MECTOMKMMU K
KOHILIEHTPUPOBAHHEIM PaCTBOPAaM COJISHOM KMCJIIOTEH
[IosCHUTEJIbLHOE 3aMedaHMe.

KaToOHEM OTCEeK sAYeMKM IOOJIKeH OHBTb
COPOEKTMPOBAH TaKMM o0O0pasoM, UTOOH
NPeIOTBPaTUTE NOBTOPHOE OKMUCIJIEHME ypaHa IOo
©oJlee BEICOKOT'O BAJIEHTHOTO COCTOsAHUA. s
yOepxaHus ypaHa B KaTOOHOM OTCeKe sdeMKa
MOXEeT MMEeTb HeNpoHMIaeMyl IuadparMeHHYIIO
MeMOpaHy, M3TOTOBJIEHHYK M3 CHNeUMaJIbHOTO
KAaTMOHHO-OOMEHHOT'O MaTepuala.

KaTonm cocTouMT M3 COOTBETCTBYHIETO TBEPIOTO
IPOBOOHMKA, TaKOTO, Kak Ipadur

CneumnasibHO paszpaboTaHHBE MM IIONTOTOBJIEHHBIE
+4

CUCTEeMHBl OJiad u3BJeueHus U 13 OPr'aHMUYeCKOI'O
[IOTOKa, PerylMpOBaHMS KOHLEHTPpaLUMM KMUCJIIOTEL
M IOJIS 3alOJIHEHUSA sSYeeK BJIEKTPOXMMUUECKOI'O
BOCCTAHOBJIEHMS Ha MNPOU3BOINCTBEHHOM BEHIXOIE
Kackaza
[logacHUTeJIbHOE 3aMedaHue.
OTM CUCTEMBl COCTOAT M3 ODOPyINOBaHUSA

+4
DKCTPaKUUM PacTBOPUTEJIEM NIJiad M3BJeueHUs U
13 OPraHMUeCKOTO IIOTOKa B XUIKUNM pPacTBOp,
o0OopyImoBaHMSA BHIIAPUBAHUA U (MJIM) OPYyTOTo
o0opynoBaHMA IJIS HOOCTWXEHUS PEeTyJIMPOBKU U
KOHTPOJIS BOIOPOINHOI'O IOKaz3aTeJii M HAaCOCOB
WM OPyTUX YCTPOMCTB IepeHOoCa IJg
3allOJIHEHUSA SUYeeK DIIEKTPOXUMMMUECKOTO
BOCCTaHOBJIeHMsa. OCHOBHAas 3allaya KOHCTPYKLUM
COCTOMT B TOM, UYTOOB M30eXxaTb 3arpsa3HEHUA

8401 20 000 O
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2.5.2.6.4.

2.5.2.6.5.

2.5.2.6.6.

IOTOKAa XUIOKOCTM MOHAMM HEKOTOPHIX METAJIJIOB.
CremoBaTeJlbHO, Te YacTuM OOOpPyHOBaHMUA
CMCTEMEl, KOTOPhEE HAXOOATCHA B KOHTAKTe C
TEeXHOJIOTUMUYECKNYM I[IOTOKOM, MITOTOBJIEHH U3
COOTBETCTBYIIMX MaTepuasyioB (Takmx, Kak
CTekJiIO, QTOPMPOBaHHEE YIJIEBOILOPOIHEHE
[IOJIMMEPEHL, CyJbdaT noambpeHmsia, CyJabOOH
nonmsdupa ¥ NPONMTAHHEI CMOJION TI'paduT) WMIn
3alMIeHE MTOKPHEITUEM M3 TakMX MaTepuaJioB

CucTeMbl MNOOTOTOBKM MNUTAHUA (XUMUUECKUMN
obMeH)
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
CUCTEMHBl OJIS MNPOU3BOICTBA MNMTATEJIbHEIX
PacTBOPOBR XJIOpMIA ypaHa BBICOKOM UMCTOTH IJIS
XYMUUECKMX OOMEHHHX YyCTAaHOBOK paslelleHUs
M30TOIOB ypaHa
[IoACHUTEeJNIbHOE BaMeuaHMe.
CucreMmrl, ykKaszsaHHHE B nyHkre 2.5.2.6.4,
cocToaT U3 O0OpPYyINOBaHMUA IJjig PacTBOPEHUS,
DKCTPaKUUM pacTBOpUTeJIeM U (MJn)
MOHOOOMEHHOT'O OOOPYyIOOBAaHMSA IJIS OUMCTKM, a
TaKXe BJIEKTPOJIMTUUECKUX SUeeK OJIid

+6 +4 +3
BOCCTaHOBJIeHUa U munm U B U . B sTmMx
cCucTeMax NPOM3BOOATCSH PACTBOPBL XJIOPMOA
ypaHa, B KOTOPEIX COHEPXUTCS JIMIUBb HECKOJIBKO
yacTeM Ha MUJIJIMOH MeTaJlIMYeCKMX BKJIIOUEHUM
TakKMx, KaK XpoM, XeJjle30, BaHanuy, MOJIMOIeH
M IPYITMX IOBYXBAJIEHTHBIX MX KATUOHOB WMIIMU
KaTMOHOB C OoJiblie¥ BaJIEHTHOCTHLIO.
KOoHCTPYKUMOHHEIE MaTepHuaJiel OJIS DJIEMEHTOB

+3

CHUCTEeMH, B KkoOToOpou obpabatTeeaercsa U
BHICOKOM UMCTOTH, BKJIOUAT CTEKJIO,
bTopyryeponHEE NOJMMEPE, I'padmnT, MOOKPBITHIM
NOJIMBUHUII-CYJIbOATHEIM MM IOJIUDOUP —
CyJ1bGQOHHEIM IIJIACTUKOM M MPONMTAHHBIM CMOJIOM

CuCTeMEl OKMCJIEHMS ypaHa (XUMMUecKHull oOOMeH)
CneumasibHO paszpaboTaHHBE MM IIONTOTOBJIEHHBIE

+3 +4
CUCTEMBl IOJiS OKucJieHus U B U 0J1d
BO3BpAalleHMsa B KacCKall paslesiIeHMs M30TOIOB
ypaHa B IpollecCce XMMMUUECKOT'O oOMeHa
[IOSSICHUTEJIbHEIE BaMeuyaHUs.
CucTeMbl, ykKa3aHHBE B NyHKTe 2.5.2.6.5,
MOTYT BKJIOUATH TakMe BJIEMEeHTH, Kak:
a) obopynoBaHMe IJid KOHTAKTUPOBAHMA XJjlopa U
KMCJIOPOOa C BOIOHBIMM sddioeHTaMm mn3
obopynoBaHMSA paslesieHus M30TOIOB U

+4

SKCTpakuum obpaszoBaruerocsa U B OOeIHEeHHHM
OpPTaHMUECKMM IIOTOK, BO3BpallalollMicsa U3
NIPOM3BOACTBEHHOI'O BBIXOHA Kackala;
©) obopyInoBaHMe, KOTOPOe OTIeJISeT BOIOYy OT
COJISHOM KMCJIOTE, UYTOOH BOIma U
KOHLEHTPUPOBaAHHASA COJISHASA KMUCJIOTa MOTJIM OBl
OBITb BHOBbL BBEIEHH B IIPOLIECC B HYXHBIX
MecTax

BricTpopearupyoume MOHOOOMEHHEBIE
CcMOJIE/ aBCOPOEHTH (MOHHEIM OOMEH)
CreurasibHO pas3paboTaHHHE MM IOATOTOBJIEHHBE

3824 90 150 0;
3914 00 000 O




2.5.2.6.7.

2.5.2.6.8.

2.5.2.6.8.1.

2.5.2.6.8.2.

OLHICTPO pearupynoilue MOHOOOMEHHHEE CMOJIH /
abcopbeHTH OJjd oboraumeHusa ypaHa C
MCIIOJIb30BAHUEM IIpOllecCa MOHHOTO OOMeHa,
BKJIIOUAS IIOPUCTHE CMOJIEI MaKpOoCeTuyaTou
CTPYKTYPH M (Miu) MmMeMOpaHHBIE CTPYKTYPH, B
KOTOPEIX aKTUBHBEE IPYIIIE XUMUUECKOI'O oOMeHa
OT'PaHMUEHE IIOKPHEITMEM Ha I[IOBEPXHOCTU
HEaKTMBHOM MNOPUCTOM BCIOMOI'aTeJIbHOM
CTPYKTYPH, ¥ IOPpyI'Me KOMIIO3UTHHE CTPYKTYPH B
goboM npuemiieMor dopme, BKJIOUASA YaCTHULE
BOJIOKOH. 2T MOHOOOMEHHEIE CMOJIE/ aBCOopOeH T
nMenT nuameTprl 0,2 MM MM MeHee U IOJIXHE
OBITH XUMMUECKM CTOMKUMM I[10 OTHOIEHUID K
pacTBOpaM KOHILEHTPUPOBAHHOM COJISHOM
KMCJIOTE, a TakXe IOCTaTOYHO IIPOYHH
dmusmMyeck C TeM, UTOOBE MX CBOMCTBAa He
YXYIOmajamuch B OOMEHHHIX KOJIOHHAax. CMOJIH /
abCOpOeHTH CHelLMajibHO NpelHa3HAa4YeHH OJId
IIOJIyU4eHMSI KMHETMKM OUeHb OEICTPOI'O OOMeHa
MBO0TOIOB ypaHa (OIMTEeJIbHOCTL I[I0JIyoOMeHa
mMeHee 10 c) m oBJjamarnT BO3MOXHOCTBIO
paboTaTe NpM TeMmIepaType B IOMala30He OT

100 °C mo 200 °C

MoHOOOMEHHBIE KOJIOHHEL (MOHHBIM OOMEH)
CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
UMIMHIOPUMYECKME KOJIOHHE IMameTpoMm 6ojee 1000
MM IOJId YIOEPpXaHMA UM INOOIOEPXaHMA 3allOJIHEHHEIX
CJIOEB MOHOOOMEHHHX CMOJI/abCOpOEeHTOB IJis
oborameHUs ypaHa C MCIOJIb30BaHMEM
MOHOOOMEHHOT'O IIpollecCa. ITU KOJIOHHEL

M3TOTABJAMBAKNTCA M3 MaTepuajos (Takmux, Kak
TUTAH MM QTOPUPOBAHHEE yIJIEBONOPOIHEE
IIOJIMMEPEHL) , CTOMKMX K KOPPO3UM, BHI3BEIBAEMOMU

pacTeopaMM KOHLEHTPUPOBAHHOM COJISAHOM
KMUCJIOTE, MJIM 3alMIAlTCs MNOKPHTHMEM M3 TaKMUX
MaTepMaJjiOB M CHOCOOHH paboTaTk OpU
TeMnepaType B mmanasone ot 100 °C mo 200 °C
u pmaejieHusax eeme 0,7 MMda (102 dyHT/KB.
IIOVIM )
JloHOOOMEHHEIE CUCTEMEl pediokca (MOHHBM
obMeH) :
CrneuualibHO pas3paboTaHHHE MJIM IOAT'OTOBJIEHHBIE
CUCTEMEL XVIMMYECKOI'O MJIM DJBJIEKTPOXVMMUYECKOTI'O
BOCCTaHOBJIEHMSA IJIA peTreHepauum peareHTa (oB)
XUMUYECKOTO BOCCTAHOBJIEHUS,
MCIIOJIb3YEeMOTO (BIX) B KackalaxX MOHOOOMEHHOTO
oborameHusa ypaHa
CrneumalibHO pas3paboTaHHHE MJIM IOAT'OTOBJIEHHBE
CHUCTEMH XMMMUECKOTO MJIM 3JIEKTPOXUMUUECKOTO
OKMCIJIEHMS IOJig pereHepalumu peareHTa (OB)
XUMUUECKOT'O OKUCIJIEHUS, MCIIOJb3yeMOTO (BIX) B
KackallaxX MOHOOOMEHHOTO oboTralleHMs ypaHa
[logcHUTEJIbHEIE 3aMedUaHMud.
B mnpouecce MOHOOOMEHHOTO OOOTalleHUSa B
KadeCTBEe BOCCTAaHAaBJIMBAKLIEI'O KAaTMOHA MOXET
MICIIOJIB30BATLCS, HAIPMMEP, TPexXBaJIEHTHHMU
+3

TurTaHd (Ti ), M B 3TOM cCJyudae
BOCCTaHOBUTEJIbHAA CHUCTeMa OyneT

+3
BElpabaTeBaTe Ti [IoCcpencTBoOM

+4

BOCCTaHOBJeHMs Ti
B mpolecce B KadeCTBE OKMCIIMTEJIS MOXET

8421 29 900




2.5.2.7.

MCIIOJIb30BAaTbECA, HAIPUMEpP, TpexBaJIeHTHOe
+3
xejes3o0 (Fe ), m B 3TOM Cilydae cucTeMa
+3
okmucJieHrsa OyneT BepabaTeBaThH Fe
+2
[IOCPEenCTBOM OKMCIIeHUsa Fe

CrneumrasbHO pas3paboTaHHBIE MM HOOTOTOBJICHHEE
CUCTEeME, OOOpYyIOBaHME U KOMIIOHEHTH IJIA
MCIIOJIb30BAaHUA B JIa3€PHBIX 000TaTUTEJIbHBIX
YyCTaHOBKAax:

BBOnHEIE 3aMedaHMUAd.

CymecTByIIME CUCTEME IOJIS O0O0TaTUTEJbHBIX
IIPOLIECCOB C MCIIOJIb30BaHMEM JIa3epoOB HeJIATCH
Ha IBEe KaTeIoOpuM: Te, B KOTOPHIX pabouent
cpenoy 4ABJIATCS IIapbel aTOMapHOTO ypaHa, u
Te, B KOTOPHIX pabouel cpeloy ABJIANTCHA IIaph
YPaHOBOTO coenMHeHud. OOmMMM Ha3BaHMAMMU IOJig
TaKMX [NIPOLIECCOB SABJISITCH:

Ieppas KaTeTopusa - Jla3epHOe pas3lejieHue
M30TONOB IO METOHOYy aTOMapHEX napob (AVLIS
unm SILVA) ;

BTOpas KaTeropus - MOJIEKYJISPHBIM MEeTOI
Jla3epPHOTO pa3s3nejyieHud msoTonos (MLIS wuim
MOLIS) m xuMMUecKas peakKlUusa NOCPpenCTBOM
n30UpaTesbHOM IO M30TOIIaM JIa3epHOU
axktuBauum (CRISLA) . CucTembl, 0OOpyIOBaHME U
KOMIIOHEHTHl IJIS YCTAHOBOK JIa3€pPHOTO
oborameHusa BKJIOYAT :

a) YyCTPOMCTBa IOJIg NIOoJadM IapoOB
METAaJIIMYECKOTO ypaHa (oJja m3bupaTesibHOM
boToOMOHMBALUMM) MM YyCTPOMCTRBA IJiSg IoIauu
[IapoOB YPaHOBOTO COenOMHEeHudA (04
dboTOomMCCOUMALIMY WUIIN XUMMUECKOM AaKTUBALUM) ;
©) ycrpoMcTBa nJya cbopa oOOTalEHHOTO U
0OeIHEeHHOTO MEeTaJUIMUYEeCKOT'O ypaHa B KadecTBe
"nponykTa" m "XBOCTOB" B MNEPBOM KATEIOpPUM U
yCTpoMcTBa IOJjg cbopa Pasz3JIOXEeHHEX MIINU
BRHIIEIMMX M3 PeakKLUUM COeOMHEHUN B KadecTBe
"mponykTa" M HeobpaboTaHHOTO MaTepMalsa B
kaduecTBe "XBOCTOB" BO BTOPOM KAaTeTOpPMUM;

B) paboume Jla3epHHE CUCTEMEl IJid
n30MpPaTesIbHOTO BO30OyXIEeHMS M30TONOB ypaHa -
235;

T) ofOopyImoOBaHME IJiS NOONTOTOBKM INUTAHUA U
KOHBEPCUM IPOLOYKTA.

BciiencTBME CJIOKHOCTM CIEKTPOCKONMM ATOMOB U
COeOMHEeHUN ypaHa MoXeT HnoTpeboBaThbCs
MCIIOJIb30BaHKEe JIOOOM M3 pAala MMeRIUXCS
JIa3EePHBIX TEeXHOJOTUM

[logCcHUTeJIbHEE 3aMedaHUsd.
MHOT'ME M3 KOMIIOHEHTOBR, YKAaB3aHHEIX B IIYHKTax
2.5.2.7 - 2.5.2.7.13, BCTyHnawoT B
HEINOCPENCTBEHHEM KOHTAKT C IapaMu
MEeTAaJlJIMUeCKOT'O ypaHa MM C XMIOKOCTBIO, WMIMU C
TEXHOJIOTMUECKMM T'al30M, cocTosgmmm m3 UF  wuanm
6
cMecu 3 UF m mpyrmx rasoe. Bce
6
[IOBEPXHOCTM, KOTOPBE BCTyNAalT B KOHTAKT C
ypaHoM miy UF , [DOJIHOCTBI M3TOTOBJIEHE U3
6




2.5.2.7.1.

2.5.2.7.2.

2.5.2.7.3.

KOPPO3UECTOMKUX MaTepMaliOB MM BallMlleHb
IOKPEITMEM M3 TaKMX MaTepuasos. Ia Lejen
pasznesa, OTHOCAIWEIOCH K KOMIIOHEHTaM
obopynoBaHMA IJIA JIa3€pHOT'O oO0OoralleHu:d,
MaTepuraJbl, CTOMKME K KOPPO3MM, BEBHBaEMOM
napamMm MM XMAOKOCTAMM, COLNEPXalMMMU
MEeTAaJINIMYECKUY YyPaH WM YPaHOBEE CILJIaBH,
BKJIIOYUAIT IIOKPBITEI OKCUIOM MTTPUA IpadmuT u
TaHTaJl; MaTepMuaJkl, CTOMKME K KOPppos3uM,
BHI3EIBaeMoOM UF , BKJIOUAT MeIb, HepXaBeolyo
6
CTaJlb, aJIOMMHUM, aJllOMMHMEBBE CIIJIaBE, HUKEJIb
WM CcIHjaekl, conepxamue 60% Hukensa u 6GoJee,
u cromkye K UF [OJIHOCTBIO OTOPMPOBAHHLEIE
6
YITJIEBOOOPOIOHEIE I1OJIMMEPH

CucTeMbl BHIIAPMBaHMA ypaHa (AVLIS)
CneumasbHO pa3paboTaHHBE MM [IOLT'OTOBJIEHHEE
CUCTEeMH BHIIAPMBaHMA ypaHa, KOTOphe coIepxaT
BEICOKOMOIIHEIE I[1OJIOCOBEIE WMJIM PaCTPOBEE
DJIEKTPOHHO-JIyUeBble NYUKM C IIepenaBaeMou
MOIHOCTBLI Ha MulleHb Oojiee 2,5 kBT/cMm
CucremMel njia oOpabOoTKM XUIKOMETAJIJIMIECKOTO
ypaHa (AVLIS)

CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
CUCTeMBl OJigd oOpaboTKM XMIKOT'O MeTajljla IJjisd
PacIJjaBJIEHHOTO ypaHa WM YPaHOBHIX CIIJIaBOB,
cocTogamMe M3 TUIJIeW UM OXJIaXIaKleIro
obopyImoBaHMA IJI TUIJIEMN

[IoACHUTEJIbHOE 3aMedaHue.

TUTamM M OpyI'Me KOMIIOHEHTH DTOM CUCTEMH,
KOTOpPEIE BCTYNAKT B KOHTAKT C pPAacCIllJaBJIEHHBEM
YPaHOM MJIM YPAaHOBEIMM CIlJIaBaMy, M3TOTOBJIEHEL
U3 KOPPOBUECTOMKUX U TEPMOCTOMKMUX
MaTepMraJiOB MJIM SBalMIIEHE TOKPHTMEM M3 TaAKUX
MaTepMraJioB. llpMemyieMble MaTepMaJiel BKJIOUAT
TaHTaJl, HNOKPHTEM OKCUIOM MTTPUSA I'padur,
rpadnT, HOKPLITEM OKMCJIaMM OPYITMUX
pPenKoO3eMeJIbHEIX 3JIEMEHTOB (BXOIALMX B
TUNIOBOM CIMCOK IMOAJIEXAUMX DKCIOPTHOMY
KOHTPOJIO OOOPYyIOBAHMSA UM MaTEpPMaJIOB OBOMHOTIO
Haz3HAUEeHUs M COOTBETCTBYIIMX TEXHOJIOTUM,
IPpMMEHSEMBIX B SIOEPHEX LeJiax) MIM UX CMeCsaMu

ArperatTe nyia cbopa "nponmyxkra" m "xBocToB"
MeTaJNIMdeCKOTO ypaHa (AVLIS)

CneumasibHO pazpaboTaHHBE MM IONTOTOBJIEHHBIE
arperatTel mJjsa cbopa "npomykra" m "xBocTos"
METaJNIMUECKOTO ypaHa B XMAOKOM MM TBEPLOM
dbopme

[IoacHUTEJNBEHOE 3aMeuaHue.

KoOMIIOHEHTEL OJId 9TUX arperaToB M3T'OTOBJIEHE
13 MaTepraJioB, CTOMKMX K HaAI'peBy U
KOpPpO3ulM, BHS3BEIBAEMOM IapaMM MeTaJlJIMueCKOoI'O
YpaHa MM XUMIOKOCTBI, WJIM 3allMll€eHBl ITOKPEITUEM
13 2DTUX MaTeprasyioB (Takux, KakK [IOKPHITHMN
OKCMIAOM UTTPpMA TIpaduT mMiIM TaHTaN) M MOTYT
BKJIOUATL B cebg TpyDONPOBOIEl, KJallaHH,
mryuepa, '"xemjoba", BBOOH, TENJOOOMEHHUKMU U
KOJIJIEKTOPHEIE IIJIACTMHEL IOJI4 MAT'HUTHOTIO,
DIIEKTPOCTATUUECKOTO WMJIM IPYyTMX METOIOB
pa3nejieHusa

8419 89 98




2.5.2.7.4.

2.5.2.7.5.

2.5.2.7.6.

2.5.2.7.7.

2.5.2.7.8.

2.5.2.7.9.

Koxyxm pazmenmuTenbHOTO MonmyJis (AVLIS)
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
UMIIMHOPUYECKME MM NPAMOYTOJIbHEIE KaMephl IJisd
IOMEUEHMS B HMX MCTOUHMKA I1apPOB
METAaJINIMYECKOTO ypaHa, BSJEeKTPOHHO-JIydeBOM
OyWKM M KOJIJIekTopork "nponmykra" m "xBocTor"
[IogCHUTEJIbLHOE 3aMedaHue.

OTY KOXYXM MMET MHOXECTBO BXOIHEX
OTBEPCTUNM IJIS [OoNAUM BJIEKTPONMTAHMSA M BOIH,
OKHa nOJIg Jlal3epPHHX I[IYUYKOB, COEIOVMHEHUMN
BaKyyMHEIX HAaCOCOB, a Takxe IJid IOUaTHOCTUKU
¥ KOHTPOJIS KOHTPOJIbHO-U3MEPUTEIbHBIX
npubopoB. OHM MMEKT NIPMUCIOCOOJIEHMS OJId
OTKPEITUS UM SBaKPHTUA, UYTOOE OOEeCHIeduMThb
oOCJIyXMBaHME BHYTPEHHUX KOMIIOHEHTOB

CBEpPX3BYKOBEE pacumMpuTesibHEEe comja (MLIS)
CneumnasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
CBEPX3BYKOBBEE paCUMPUTEJIbHBEIE COIlJla IJis
oxjlaxzmeHusa cMmecel UF u Hecymero ras3a -Io
6
150 K mim HMXe UM Koppo3uecToMkue k UF
6
KosiekTopel NponykTa NOATUPTOPMCTOIO ypaHa
(MLIS)
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
KOJIJIEKTOPEL TBEPHNOT'O NPOOYKTa NATUOGTOPUCTOIO
ypaHa UF , cocrosdumme m3 ouiabTpa,
5
KOJIJIEKTOPOB YHOAPHOI'O MM LMKIJIIOHHOT'O THUIIa
WM MX COUYeTaHUM UM KOPPO3MEeCTOMKME K cpene
UF /UF
5 6
Komnpeccopr UF /Hecymero rasa (MLIS)
6
CneumnasibHO pazpaboTaHHBE MM IONT'OTOBJIEHHBIE
KOMIpeCcCcops OJysa cMmecelt UF u Hecymero rasa
6
OJ19 IJIMTEeJIbHOM sKCcIlyaTauum B cpenme UE .
6
KOMIIOHEHTE 2TUX KOMIPECCOPOB, KOTOPHE
BCTYIIAlOT B KOHTAKT C HECylUlMM I'a30M,
M3TOTaBAMBATCA M3 KOPPO3UeCTOMKuUx k UF
6
MaTepMaJyiOB MJM 3allMIAlTCS IOKPBITMEM U3
TakKMX MaTepMraJioB
YIJIOTHeHMSA Bpaumawommxcsa Bajior (MLIS)
CneumanibHO paszpaboTaHHBE MM NONT'OTOBJIEHHEIE
YIJIOTHEHMSA BpallallMxXCa BaJlOB, YCTaHOBJIEHHHE
Ha CTOPOHE MNOoHma4YyM M Ha CTOPOHE BHIXOHA HOJIA
YIIJIOTHEHMS Bajla, COeIMHAIETO POTOpP
KOMIIpeccopa C MNPMBONHEIM IBUTATEJIEM, C TeM,
uyTOOBE ODECINEeuUThb HAaIeXHYI T'epMeTM3aluio,
NpenoTepallanllyld BEXOI TEXHOJIOTMYECKOTO I'asa
WM HaTeKaHMe BO3IOyxXa MM YIJIOTHAKWEIO Iasa
BO BHYTPEHHII KaMepy KOMIIpeccopa, KoTopas
3arnoJiHeHa cMechbrn UF  u Hecyumero rasa
6
Cucremel dropuporaHusa (MLIS)
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
cucteMsl Onsg ¢ropmpoBaHua UF (B TBepIOM
5
cocroguuu) B UF
6

(ras)

8401 20 000 O

8401 20 000 O

8401 20 000 O

8414 80
(kpome
8414 80 100 0)

8484 10 900 O;
8484 90 900 O;
8485 90 800 O

8401 20 000 O




2.5.2.7.10.

2.5.2.7.11.

2.5.2.7.11.1.

2.5.2.7.11.2.

[logaCHUTEJIbHOE 3BaMeuaHMe.
CucTeMmbl, yka3aHHBE B NyHKTe 2.5.2.7.9,
NpeIHa3Ha4YeHH Jid QTOPMPOBAHUA COOPAHHOTO
nopouwka UF B UF B Lejxax nocjenymoumero
5 6
cbopa B KOHTEeMHepax NpOonoyKTa WIM OJId
IepeMelleHsa B KadeCcTBe NuTaHusa B OJjioxkm MLIS
IOJIA OONOJIHUTEJIbHOT'O oborameHuda. IIpm
NIPMMEHEHMM OIHOI'O MNOoIOXOHna peakumusa
bTopMpoBRaHMAa MOXeT OBITH 3aBeplIeHa B
npenejiax CHUCTEMBl pasleJjleHMsa U30TOINOB, IIe
nmeT peaklud M HENOCPeICTBEHHOE WU3BJIeUEHUE
13 KOJUJIEKTOPpOoB "mponykra'. [Ipn NpMMeHeHUU
Ipyroro nonxoma nopomok UF  moxeT OBITH
5
M3BJIeUeH ([IepeMelleH) M3 KOJIJIEKTOPOB
"mponykTa" B HNOAOXOLALIMI PeaKTOop (HaIopuMmep,
PEaKTOP C MNCEBOOOXMXKEHHBM CJIOEM
KaTanms3aTopa, I'eJMKOMUIAJILHEI peakKTop WU
xapoBas DawmHg) B Uenax dropupoBaHMs. B
obomMx CJlydasax MCIOJIb3YyeTCsa ODOpyHOBaHME IJid
XpaHeHusa M NnepeHoca ¢ropa (MiamM OpyTIUxX
nNpreMJIeMBIX QTOPUMPYKRIMX PEeaTreHTOB) U OJdg
cbopa u nepeHoca UF
6

Macc-ChneKTpOMeTPE/ MOHHEIE MCTOUHUKM UF
6
(MLIS)
CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
Mar'HMTHBEE WMJIM KBaOPYIIOJIBHBEIE Macc -
CIEKTPOMETPEl, CIOCOOHEIE NPOMU3BOAMTE MIPAMOM
oTbop mnpod mnomaBaemMoy Macce "npomykra' wuiam
"xBocTOB" M3 ra30BEX NOTOKOB UF u
6
obJylamawuye BCEMM CJlenyolyMU
XapaKTEePUCTUKAMA :
1) ynernbHas pa3l3pelamumas CIOCODHOCTHL IO
mMacce cBrue 320;
2) cozmepXaT MOHHBEIE MCTOUHMKM, MITOTOBJIEHHHE
M3 HMUXpoMa WMJIM MOHEJIAd WMJIIM 3allMllEeHHBEIE
IIOKPHEITEM M3 HUX, WIM HUKEIJIMPOBAaAHHEIE;
3) comepxaT MOHM3ALMOHHBEIE MCTOUHUKU C
OoMOaAPIMPOBKOM 3JIEKTPOHAMU;
4) comepXaT KOJIJIEKTOPHYI CUCTEMY, IPUTOIHYIO
OJIS M3O0TONHOTO aHaJln3a
CucTeMel nomauym/cucTeMel oTBOIa "mpomykra" wu
"xBocToB" (MLIS)
CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
TEeXHOJIOTMYECKMEe CUCTEME MM OOOopyHoBaHUE
OJ14 oboraTuTeJIbHEX YCTAaHOBOK, WM3T'OTOBJIEHHEIE
13 Koppo3MecToMkux k UF MaTepuasioB WK
6
3allMllleHHBEE IOKPHETMEM M3 TaKKX MaTepualioB,
BKJIIOYALOWME ¢
HMTaIOH_U/Ie ABTOKJIABEL, II€eulM WMJIM CUCTEMEH,
MCIHoJib3yeMele nmda nomaum UF 1moija npouecca
6
oborameHmnsa
OecyOaMMaTOPE (MM XOJIOOHEIE JIOBYIUKM) ,
MCIIOJIb3yEMEIE IOJI BEIBeIeHMsa Harpertoro UF wm3
6
npouecca oborameHusa 08 NOCJIenyK lero
epeMeleHnsa

9027 80 970 O

8401 20 000 O

8419 89 98

8419 89 98




2.5.2.7.11.3.

2.5.2.7.11.4.

2.5.2.7.12.

2.5.2.7.13.

2.5.2.8.

CTaHUMM OTBEPXIEHMUS WMIIM OXWXEHMUS,
MCIIOJIb3yeMele nJid BeBeneHuda UF w3 mnpolecca

6
oborameHmsa nyTeM cxXaTud U nepesoma UEF B
6

KMOKYIO UM TBepAyio dopmy
Cranumm "nponmykra" wmiam "xeocToB",
MCIIOJIb3yeMele nJid nepeMeuwieHusa UF B

6
KOHTEMHEPEH!
CucremMel oTmejieHusa UF  oOT Hecylero rasa

6

(MLIS)

CrneumanbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
cucrTeMel nyda ormersieHusa UF oT Hecymwero rasa.
6

HecymmMm raszoM MOXeT OBIThL asz30T, apI'OH WK
OIpyIrom ras
[IOSCHUTEJIbHEE BaMeuaHUs.
CucreMmnl, ykKaszaHHBE B NOyHKTe 2.5.2.7.12,
MOTYT BKJIOUYATh Takoe oOOpyIdOBaHME, Kak:
a) KPMOTEHHBE TEeNJIOOOMEHHUKN WU
KpMOCeNnapaTopsl, CIOCODOHEE CO3IOaBaThb
TemnepaTypsl — 120 °C uaM MeHee, WM
©) OJIOKM KPMOTEHHOT'O OXJIaXIeHMS, CIOCOOHEE
cozmaeaTh TemmnepaTypel — 120 °C wuimu meHee,
WUITU
B) XxXoJiomHHEIEe JIOBYmKM UF , CIOCOOHHE

6
cosmaeaTh TemmnepaType - 20 °C miaM MeHee

JlasepHEEe cucTeMmu (AVLIS, MLIS, CRISLA)
CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
Jlasepbl MM Jia3epHEE CUCTEMEBl IOJiS pa3nesieHUd
M30TOIOB ypaHa
[IoacHUTEJBEHOE 3aMeuaHue.
[Ipy Ja3epHOM Ipollecce OOOoTalleHUsa
VICIIOJIE3YIOTCS JIa3€PEl M BaXHBIE KOMIIOHEHTE
JlazepoB, Bxomdmye B TUIOBOM CIMCOK
noagJyexammx SKCIOPTHOMY KOHTPOJID
000OpPYyIOOBaHMSA U MaTepMaJIOB IOBOMHOIO
Ha3Ha4dYeHrd M COOTBETCTBYIOIMX TeXHOHOPMﬁ,
IIPMMEHAEMEIX B HAIOEPHEIX LIEeJIAX. HasepHaH
cucTeMa npouecca AVLIS OOBUYHO COCTOUT U3
IOBYX Jla3epoB: Jlasepa Ha lIapax Meau M Jjasepa
Ha Kpacurenax. JlazepHas cucrema njus MLIS
OOBIUHO COCTOMT M3 Jlazepa, padborTammero Ha
CO , MM BKCUMEPHOTO Jlazepa M MHOT'OXOIOBOM
2
OITUUECKOM SuUeMKM C BpallalklMMUCS 3epKajlaMu
Ha obeux CTOopoOHax. IJsa Jla3epoB WM JIa3€PHBIX
cucTeM HOpu obomx mnpoleccax TpebyeTcs
CcTabmImM3aTop CIEKTPOBOM YaCTOTH IJiS pPadoTH
B TeueHMe IOJIUTEJIbHHX IIepUOIOB BPEeMeHU

CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE

cucTeMel, ODOpyHOBaHME U KOMIIOHEHTH IJisf

VCIIOJIBL30OBAHMA Ha O@OPaTMTeHbHHX YCTaHOBKaAx

C MJIa3MEHHEIM pasleJIeHMEM :

BBOmHOe 3BamMeudyaHUe.

[lpy mpouLecce MJIa3MEeHHOTO pas3meJjyieHud IJjasMa,

cocTodamas M3 MOHOB ypaHa, MIPOXOIUT depes

DJIEKTPUYUECKOEe II0JIe, HACTPOEHHOE Ha 4YacToTy
235

8419 89 98

8419 89 98

8419 89 98

8401 20 000 O;
9013 20 000 O




2.5.2.8.1.

2.5.2.8.2.

2.5.2.8.3.

2.5.2.8.4.

MOHHOTO pe30HaHca U, ¢ TeM, YTOOBl OHM B
[IepPBYyK odepenb [IOIJIOWAJNIM DHEPIUO U
yBEeIMUMBAJICA IOMaAMETP MX WTONOPOOOpasHBIX
opbuT. VOHE C HPOXOXIOEHMEM 10 OoJblleMy
OVaMeTPpy 3axXBaThHBalTCa IOJId O0Opa30BaHUSA
235
nponykra, oO0O0OTalleHHOT'O U. Inaswma,
KOoTOopasa obpaszoBaHa MNOCPEeICTBOM MOHM3ALUMU
YPaHOBOTO Iapa, COINEPXUTCHS B BaKyyMHOMU
KaMepe C MaTHUTHBIM I[IOJIEM BEICOKOM
HANPSXEeHHOCTHM, OOpas3OBaHHBIM C IIOMOUIBLIO
CBepXIpoBOOAmero Maruura. OCHOBHEE
TEeXHOJIOTMYECKMEe CMCTEMEl Npolecca BKJIUAT
cCucTeMy TeHepaluuM ypaHOBOM I1Jla3Mbl,
pasmeNnTesIbHEM MOIYJIb CO CBEPXIPOBOASLMUM
MarHMTOM, BXOoOAmuM B TUIOBOM CIMCOK
nomjiexammx SKCIOPTHOMY KOHTPOJIO
o00OpyImOBaHMSA M MaTepMaJiOB IOBOMHOI'O
Has3HAUEHMS M COOTBETCTBYWIMX TEXHOJOIUM,
IPpMMEHSEMbIX B SHOEPHEIX LeJisixX, M CUCTEMH
M3BJICUYEHMA MeTajjla Oja cbopa "npomykra'" u
"xBocTOB"

MUKPOBOJIHOBEIE MCTOUHMKM DHEPTUM M aAHTEHHH
CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
MI/IKpOBOJ'IHOBbIe MCTOYHMKU 9HepI‘VH/I I AaHTEHHEI
OJ14 I‘eHepaLU/H/I I yCKOpeHV[H VMOHOB U
obJylamanuye CJeOyOLMMY XapPaKTepUCTUKAMM :

a) uvactora Beme 30 I'Tu, u

©) cpenHsasd BEXOINHAS MOULHOCTL IJig
obpasoBaHusa MOHOB Oojee 50 kBT

CoJieHOMIOE OJIS BO3OYXIEeHUS MOHOB

CneumasibHO paszpaboTaHHBE MM IONT'OTOBJIEHHBIE
COJIEHOMIEl IJIS PaIMOdYacCTOTHOI'O BO3OYXIeHUS
MOHOB B IMmanasoHe yacToT 6ojiee 100 xI'u u
CHOCOOHEE paboTaThb NPM CPpenHEeM MOIHOCTU
Bojiee 40 BT

CucTeMbl IOJig MNPOMU3BONCTBA YPAaHOBOM I1J1a3ME
CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
CUCTeMH IJIg IPOU3BOLCTBa YPAaHOBOM I1Jla3Mbl,
KOTOpI:Ie MOTYT cog:[epmaTb BBEICOKOMOIIHBIE
IIJIQCTMHOYHEBIE WMJIN paCTpOBI:Ie SJ'[eKTpOHHO -
JIydeBHE INYWKM C IepemaBaeMOM MOMHOCTBI Ha
MmmeHs 6GoJsiee 2,5 kBr/cMm

Cucremel njiga oOpaboOTKM XUIKOMETAJJIMIECKOTO
ypaHa

CneumasibHO pazpaboTaHHBE MM IONTOTOBJIEHHBIE
cCUuCTeMel OJigd OoOpaboTKM XMIKOT'O MeTajljla IJjisd
PachnjaBJIeHHOTO ypaHa WM yPaHOBBIX CIIJIaBOB,
cocTodmMe M3 TUTJIeV UM OXJIaxIOanlero
obopyInoBaHMA IOJIa TUIJIEMN

[logacHUTeJIbHOE 3aMeudaHue.

TUTIM ¥ OPyI'Me KOMIIOHEHTH 3TOM CUCTEMH,
KOTOPEE BCTYNaAlT B KOHTAKT C pPacllJlaBJIEeHHEM
YPaHOM WMJIM YPaHOBEIMU CIlJlaBaMM, M3TOTOBJIEHEL
13 KOPPO3UECTOMKUX U TEPMOCTOMKUX
MaTepMaJ’IOB VI 3allMiie HBL HOKpI:ITMeM 3 TaKUX
MaTepmrasoB. [lpMeMJIeMEIe MaTepMaJbl BKJIIOYAT
TaHTaJl, [IOKPHTEM OKCUIOM MTTpUS I'paduT,
rpadunT, HOKPHEITEM OKMCJIaMM OPYITMUX
PenKoO3eMeJIbHEIX D2JIEMEHTOR (BXOIALMX B
TUNIOBOM CIMCOK I[OOJIEXAUMX DKCIOPTHOMY
KOHTPOJIO OOOPYyIOBAHMSA UM MaTEpPMaJIOB OBOMHOIO
Ha3HAUEHMS M COOTBETCTBYRIMX TEeXHOJIOTMUM,

8543 89 950 O

8504 50 980 O

8515 80 990 O;
8543 19 000 O




2.5.2.8.5.

2.5.2.8.6.

2.5.2.9.

2.5.2.9.1.

2.5.2.9.2.

IIPMMEHAEMEIX B HAIEPHBEIX Lnejax) WIM UX CMeCSaMU

ArperatH nja cbopa "mnpomykra" u "xBocTOB"
METaJNIMYECKOTO ypaHa

CrneumanbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
arperatTe mJjsa cbopa "npomykra" m "xBocToB"
OJI9 MEeTaJNIMYeCKOI'O ypaHa B TBepHnol dopMme.
STy arperatTH Ojad cOopa M3TOTAaBIMBAITCH U3
MaTepMraJsioB, CTOMKMX K HarpeBy U KOppoO3uHu,
BBIBBIBAEMOM INapaMy MeTaJlJIMueCKOI'o ypaHa,
TakMx, Kak IpadmT, HOKPBITENM OKCUIOM MTTPUHA,
WM TaHTaJl MM BaUMIAITCH IOKPBITHMEM U3
TakKMX MaTepMraJioB

Koxyxmu pasmeluTesIbHOT'O MOIYJIS

CrneumrasbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
IOJIS MCIOJIb30BAaHMSA Ha 00O0OTaTUTEJIbHBIX
YyCTaHOBKAaXx C IJIa3MEHHBIM pa3neJiIeHUeM
UMIIMHOPUYECKMEe KaMepel OJIS [NOMelleHMS B HUX
MCTOUHMKA YPaHOBOM IIJIas3MEl, BHEPTETUUECKOI'O
COJIeHOMIa PaIMOYacCTOTH M KOJIJIEKTOPOB
"nponykTa" u "xBocTOB"

[lIogaCHUTEeJIbHOE BaMeuaHUe.

Koxyxm, ykasaHHBEE B NYyHKTe 2.5.2.8.6, umenT
MHOXECTBO BXOIHEIX OTBEPCTUM IJig IOoHauM
BIIEKTPONUTAaHUA, COoeIMHEeHUM IUdOQYy3MOHHBIX
HaCoCOB, a TakKXe IJid IOMaTl'HOCTUKM UM KOHTPOJIA
KOHTPOJIBHO-M3MEPUTEJIBHEIX NPUOOPOB. OHM
MeKT HpMCHOCO@HeHMH OJid OTKPEITUA U
3aKPBEITUA, YTOOB OOeCHeuMThb OOCJIyXMBaHUE
BHYTPEHHMX KOMIIOHEHTOB, ¥ MU3TOTOBJIEHH U3
COOTBETCTBYKIMX HEMAT'HMTHBIX MaTepuruasyioB
TakMX, KaK Hepxapewuas CcTallb

CneumasibHO paszpaboTaHHBE MM NONTOTOBJIEHHBIE
CUCTeMEl, OOOpyHOBaHME M KOMIIOHEHTH IJif
MCIIOJIb30BAaHMA Ha YCTaHOBKAX
DIIEKTPOMATHUTHOTO OOOTAleHNSA :
BronoHEIE 3aMeuaHMd.
[Ipy 3JIEKTPOMaTHMUTHOM IIpOLleCcCe MOHH
METaJINIMIECKOTO ypaHa, I[IOJIydeHHBIEe
IOCPEeICTBOM MOHMBALMM OMUTAKIETO MaTepualla
n3 cojyiey (obrruHo UCLl ), yCKOpPSATCH U

4
NIPOXOOAT 4Yepes MaT'HMTHOE II0Jle, KOTOopoe
3acTaBJIgeT MOHB PA3JIMUHBIX M30TOINOB
OPOXOIUTE 10 PAa3JIMYHEIM HAIPaBJIEHUAM.
OCHOBHBEIMM KOMIIOHEHTAMMU 3JIEKTPOMATHUTHOTO
M30TOIHOTO celapaTopa SBJSTCA: MaTHUTHOE
rnojie Ijigd OTKJIOHEeHMd/pas3IesieHus M30TOIOB
MOHHOT'O IIy4YKa, MCTOYHMK MOHOB C €I0
CUCTEMOM YCKOPEeHMS U CcucTeMH cbopa
OTIEJIEHHHIX MOHOB. BCIOMOTaTeJIbHEE CUCTEME
IoJIS ®TOTO MpOollecca BKJIOYAKT CUCTEMY
cHa®xeHUs MATHUTHOM BHepIMeM, CUCTEMEH
BBEICOKOBOJIBTHOT'O NMTAHUA MCTOUYHMKA MOHOB,
BAKYYMHYIO CHUCTEMy U OOWMPHEE CUCTEME
XYMUUECKOM OOpab®oTKM IJiS BOCCTAHOBJIEHUS
NPOAOYKTa M OUMCTKM/pereHepaluuy KOMIIOHEHTOB

CneumnalsibHO pas3paboTaHHBE MM [NOAT'OTOBJIEHHEE
CHUCTEMEl IOJId MCIIOJIBE30BaHMA Ha YCTaHOBKAx
BIIEKTPOMATHUTHOTO oObOoTameHus

CneumralsibHO pas3paboTaHHOEe MIM NOATOTOBJIEHHOE
obopynoBaHMEe M KOMIIOHEHTHl IJI MCIIOJIb30BaHMUA
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2.5.2.9.2.1.

2.5.2.9.2.1.1.

2.5.2.9.2.1.2.

2.5.2.9.2.1.3.

2.5.2.9.2.1.4.

2.5.2.9.2.2.

2.5.2.9.2.3.

Ha YCTaHOBKAX BJIEKTPOMATHUTHOT'O OOOTAlEeHMU :
CneumralsibHO pas3paboTaHHBEe MM [IOLT'OTOBJIEHHEE
OJia pas3nejieHus M30TOIOB ypaHa
BIIEKTPOMATHUTHEE CEeNapaTops M30TOINIOB U
ofopynoBaHME M KOMIIOHEHTH, BKJIOUAIME :
CrneumraJibHO pas3paboTaHHBE WM [IOLT'OTOBJIEHHEE
OTHEeNIbHEIE MJIM MHOTOUMCJIEHHBIE MCTOUHUKMI
MOHOB ypaHa, COCTosdllMe M3 MCTOUHMKA Ilapa,
MOHMBAaTopa M NYUYKOBOTO YCKOPUTEJS,
VM3TOTOBJIEHHEIE M3 COOTBETCTBYIIMX MaTEpPUaJIOB
TakMx, Kak I'paduT, HepxaBewollas CTaJlb MK
MeIb, U CIOCODOHHE obfecleuMBaTb OOMMUM TOK B
nyuke moHoB 50 MA mnm OoJjee

KoJnmexkTopsl MOHOB

CrneumrasbHO pas3paboTaHHBE MM HOOTOTOBJICHHEE
KOJIJIEKTOPHHEE IIJIAaCTUHEl, MMelllMe IBEe WU
foJjlee wenM ¥ nasa, Ojad cbopa NydYKOB MOHOB
oborameHHOTO ¥ ODeIHEeHHOTO ypaHa U
MB3TOTOBJIEHHEIE M3 COOTBETCTBYIMX MaTepualloB
TakMx, Kak I'paduT maIm HepxaBeollas CTajlb
BakyyMHEIE KOXYXU

CneumaJIbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
BaKYYMHBEIE KOXYXM IOJIAd DBJIEKTPOMAI'HMTHBIX
CcenapaTopoB ypaHa, M3TOTOBJIEHHBE U3
COOTBETCTBYIMX HEMAaT'HUTHBIX MaTepMraJioB
TakKMx, KaK HepXxaBewllas CTajlb U
IIpeJHa3Ha4YeHHEIEe IOJid pa@OTI::I IIpr IOaBJIEHUAX
0,1 Tla uau HMXe

[IOACHUTEJIbLHOE 3BaMedaHue.

Koxyxm, ykKasaHHBE B NOyHKTe 2.5.2.9.2.1.3,
CrieuraJibHO IIPelHa3HAUYEeHEl IJId I[IOMEIEHMA B
HIMX VICTOYHMKOB MOHOB, KOJUJIEKTOPHEX IIJIaCTUH
M BOIOOOXJIaXIaeMBIX BKJ’Ia,HbILLIeIZ " VMenT
IIPUCNOCOOJIeHUa OJia coenOuHeHUM IUddYy3MOHHEIX
HaCOCOB M IPUCIOCOOJIeHMS IJIS OTKPETUS U
3aKPEITMA B LEJIAX M3BJICUEHMA M 3aMEHB 325TUX
KOMIIOHEHTOB

MaTHMTHEIE I[IOJIOCHEE HaKOHEUYHMUKM

CrneumalslbHO paspab®oTaHHEE MM NOLT'OTOBJIEHHHE
MaTHMTHEE I[IOJIOCHHE HAKOHEUHMKM, MMenlre
nuameTp 6BoJjiee 2 M, MCIOJIb3yeMble OJis
ofecrieueHuss NOCTOSHHOTO MaTHMUTHOTO IIOJISA B
BJIEKTPOMATHMTHOM CelapaTope M30TONOB M IJid
IIepeHoCa MarHMTHOTO IIOJIS MEeXIy
PaCIOJIOXEHHEIMM PSAOOM CellapaTopaMu
BEICOKOBOJIbTHEIE MCTOUHMKU NUTAHUSA

CrneumasibHO paspaboTaHHBEE WMJIM NOLT'OTOBJIEHHHE
BEICOKOBOJIbTHEIE MCTOUHMKM NMTaHUS IJIS
MICTOYHMKOB MOHOB, ofJjapanmye BCeMU
CIenyIYMU XAPaKTEPUCTUKAMUA :

a) MOTYyT paboTaTb B HENPEPBIBHOM PEXMUME;
©) BeIXODHOEe HamnpsxeHme 20000 B wmim Oosee;
B) BHIXOIHOM TOkK 1 A wuam Oojee;

T) crabunmsaumsa HanpsxeHus MeHee 0,01% B

TeueHye 8 YacoB

JICTOUHMKM TIMUTAHUSA DIJIIEKTPOMaIrHMUTOB
CrnenmalsibHO pas3paboTaHHEE MJIIM IOAT'OTOBJIEHHBE
MOIHBEIE MCTOYHMKM NMUTaHUSA NOCTOSHHOTO TOKa
OJig BJIEKTPOMarHMTOB, ofJjajalye BCeMU

CIIeny IYIMY XAPaKTEePUCTUKAMMA :

a) BHXOIHOM TOK B HelpepelBHOM pexmume 500 A
nny Oosiee npm HanpsxeHuu 100 B wuyim Gojee;
©) crabunmMsauudg 10 TOKY WMJIM HANPAXKEHUIO He

8401 20 000 O

8543 19 000 O

8401 20 000 O

8401 20 000 O

8505 90 100 O

8504 40 990 O

8504 40 990 O




xyxe 0,01% B TeueHme 8 uUacos

YCcTaHOBKM HJis NPOU3BOILCTBA MJIIMU
KOHLIEHTPUPOBAHMSA TSXKeJION BOOH, IHelTepus U
COeIVMHEHUM HOeNTepus UM CIelMaJibHO
paszpaboTaHHOE MM HOANTOTOBJIEHHOE
obopynoBaHME IJIS HUX

BBOOHEIE 3aMedaHU.

Taxesylo BOLY MOXHO NIPOM3BOIOUTL, MCIOJb3Yys
pasauuHble npouecce. OODHAKO KOMMEpPUYEeCKMU
BBITOOHEIMM SBJISIOTCS IBa IIpollecca: MNpolecc
M3O0TOIHOTO OOMeHa BOIE M CepoBOIOpPOIa
(mpouecc GC) m mpoLecc M30TONHOTO OOMeHa
aMMmaka u pomopogna. Illpouecc GC OCHOBaH Ha
oBbMeHe BOIOpoOIa M IeNTepus MexOy BOINOM U
CEpPOBOIOPOOOM B CMCTEME KOJIOHH, KOTOPBIE
DKCIUIyaTUPYTCS C XOJIOOHOM BEpxXHEM CceKUMueln
1 TopfAdYel HUWXHeM cekluuelM. Boma TeueT BHUSB
IO KOJIOHHAaM, B TO BpeMs kak CEePOBOINOPOIHEIM
ra3 UMPKYyJIMPyeT OT IHa K BeplMHE KOJIOHH.
IO COmeMCTBUSA CMEUMBAHMIO I'asa M BOXOB
MICNIOJIB3YyeTCsa PAL IOEPYaTHX JIOTKOB. JenTepuin
InepeMenmaeTcd B BOOY IIPM HUM3KMX TeMIlepaTypax
M B CepoBOOOPOI IIPM BEICOKMX TeMIlepaTypax.
OboraleHHBe IeTepueM Iras WM BoIa
YIOAJATCSa M3 KOJIOHH [IepBOM CTYINEHM Ha CTHKE
IopAYMX M XOJIOOHBIX CeKuMﬁ, n Iponecc
IIOBTOPSETCs B KOJIOHHAX CJeIyollell CTyIeHM.
[IponyxT nocjenHeyn Gasel — BOoIa, oboraleHHas
nevrepueMm no 30%, HampaBJsgeTCsa B
OVUCTUIINIALMOHHYID YCTaHOBKY IJIS IIPOU3BOICTBA
PEaKTOPHO-UMCTOM TSIXEJIOM BOHH, T.e. 99,75%
OKMCM JenuTepus. B npouecce oOMeHa MexIy
aMMMaKOM M BOOOPOIOOM MOXHO M3BJIEKATbH
OenTepuil U3 CUHTE3-Tas3a [NOCPelCTBOM
KOHTaKTa C XMUIKMM aMMMaKOM B NPUCYTCTBUM
kKaranmmsaropa. CuMHTEe3-Tas IIoHmaeTcs B
OOMEeHHBEIE KOJIOHHEI M 3aTeM B aMMMaUHBIM
KOHBEPTEep. BHYTpM KOJIOHH T'a3 MNOOHMMAaeTCHa OT
IOHa K BepluMHE, B TO BpeMsa KaK XMIKMM aMMMak
TedeT OT BEPUMHE KO OHY. JlelTeputt
M3BJIEKAeTCsa M3 BOOOPOHA, COIOepXalleroCsa B
CUMHTE3—-TI'a3e, UM KOHUEHTPUPYETCHd B aMMMAKeE.
AMMMAK I[NOCTYIIaeT 3aTeM B yCTAHOBKY IJid
KPEKMHIa aMMMaka CO OHa KOJIOHHBE, TOorna Kak
ras cobupaeTcsa B aMMMadHOM KOHBEPTEPE B
BEpPXHEM YacCTM KOJIOHHH. Ha nociemymommx
CTYINEeHAX NPOUCXOIOUT HaJibHeliuee oborameHue,
n rnyreMm OKOHUATEJIbHOM IVCTUIIIIAUVN
NIPOMU3BOIUTCSA PeaKTOPHO-UMCTas TaXejasd Bona.
llomaya cHMHTe3-Tasa MoXeT OHTb obecrneudeHa
aMMMAaUYHOM YCTaHOBKOM, KOTOpas B CBOIO
ouepenb MOXeT OBITb COOPYyXeHa BMeCTe C
YCTAHOBKOM IJiS [POMBBOLNCTBA TSAXEJIOM BOIEB
IIyTEM M30TONHOTO OOMeHa aMMmaka M BOHOpOoXa.
B mpouecce aMMMadHO-BOIOPOOHOTO OOMEHa B
KauecCcTBEe MCTOUHMKA MCXOIHOTIO HeﬁTepMH MOXeT
TAaKXe MCIOJbL30BATLCS OOBUHASA BOIa. MHOTUE
IPEOMETE KJIOUEBOTO OOOPYyHOBAHMSA IS
YCTaQHOBOK IIO INPOU3BOINCTBY TAXEJIOM BOILL,
MCIIOJIb3YKIMX HNpouecch GC MM aMMMadHO -
BONOPOOHOTO OOMEeHa, WMPOKO PAaCIPOCTPAHEHE B
HEKOTOPEIX OTpaciax HedTexuMmuyeckoM
IPOMBIJIEHHOCTM . OCOBEHHO 2TO KacaeTcCs
HeBOJIbIIMX YCTAaHOBOK, MCIIOJb3YyWLIMX IPOollecc




2.6.2.1.

2.6.2.2.

GC. OnmHakO HEMHOTME NpeIMEeTH ODOOpPyHOBaHUS
ABJIAITCA CTaHOaAapTHEMM. [Ipouecce GC m
aMMMAa4YHO—-BOOOPOOHOTO OOMeHa TpelOywnT
00paboTkM OOJNBUIMX KOJIMUYUECTB
BOCIJIaMEHSAKIUXCI, KOPPO3MOHHEIX M TOKCMUUHEIX
XUOKOCTEMN IIPKM IIOBHIEHHOM HOaBJIEHUU.
CoOOTBEeTCTBEHHO, IpM pas3paboTKe CTAaHOApPTOB
110 MNPOEKTUPOBAHMIO M BKCIJyaTaluuy Iiisg
YCTaHOBOK UM OOOpPYyIOBaHMA, MUCIOJb3YRIMX 3TU
IIPOLIeCCH, yIeJysgeTcs OOoJblloe BHMMAaHUE
nonbopy MaTepuajioB U UX XaPaKTepUCTUKAM C
TeM, 4YTOOE O0EeCHNeuMuTb IOJIUTEJIBHEIM CPOK
CHIyXOBl IIPM COXPaHEHUM BHBICOKOM 6e30IacCHOCTHU
¥ HazmexHocTu. OnpeneJsieHre mMacurTadboB
OOyYyCJIOBIMBAETCHA IJIaBHEM OOpa30M
COOOpaXeHMAMM SKOHOMMKU M HeOOXOOMMOCTM.
TakuMm oOpaszoM, OoJibllasg YacCcTb [IPEeIMeTOB
ODOpPyInOBaHMA M3TOTABJIMBAETCA B COOTBETCTBUU
c TpeboBaHMAMM 3akaszumka. ClenyeT OTMETUThH,
4TO Kak B npolecce GC, Tak M B Ipolecce
aMMMAa4YHO-BOOOPOOHOTO OOMEeHa MNpenMeTH
oBOpyInOBaHMA, KOTOPHE IO OTIOEJIBHOCTU He
paspa®oTaHE MM He HNOATOTOBJIEHH CIEeLMaJIbHO
OJIS [NPOMBBOICTBA TAXEJIOM BOHB, MOITYT
cobupaTbCsa B CUCTEMBl, CIelMaJIbHO
paszpa®oTaHHEE MJIM HOOTOTOBJIEHHHE IJIg
INPOM3BONCTBA TAXEJIOM BOHBl. [IpMMepaMm TaKMx
cucTeM, IPpMMeHsSeMbBlX B OoDOMX Ipolleccax,
ABJIAIOTCH CHCTEMa KaTalMTUYECKOT'O KPeKMHTa,
MCIOJIb3yeMas B IIpollecce oOMeHa aMMmaka U
BOOgopoma, "M IOUMCTUIIJIALIMOHHEIE CUMCTEMEI,
MCINOJIb3yeMEE B MIPOLleCCe OKOHYATEJIBHOM
KOHLEHTpaUuuM TIXKEJIOM BOOH, INOBOIALIEN ee IO
YPOBHSA PeaKTOPHO-UUCTON

YCTaHOBKM IJIS MNPOMUBBONCTBA TSXEJIOM BOMH,
nenTepmusa U OEeUTEPUEBHEX COEOMHEHUM
CneumraJibHO pas3paboTaHHOEe WJIM MNOATOTOBJIEHHOE
obopyImoBaHMe IJig [IPOM3BOICTBA TIXEJIOM BOIL
NIyTeM MCIOOJIb30BaHuA JubOO Hnpouecca obMeHa
BOIBl M CepoBomopona, Jmbo mnpolecca obMeHa
aMMMaka M BOIOpOIa:
Bono-cepoBonoponHele OOMEHHEE KOJIOHHE
CneumasibHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
OJiS [NPOMBBOICTBA TAXEJIOM BOIE NIyTEM
MCIIOJIb30BAHUS IMIPOLleCCa M30TOMHOTO OOMeHa
BOIOH M CEepOoBOIOpPOIa OOMEHHEIE KOJIOHHEL,
n3roTraBJIMBaeMbBle U3 M@HKOB@pHMCTOﬁ
YIJIEPOOUCTOM CTajlu, OuamMeTpoM oT 6 M (20
dyroB) mo 9 M (30 dyTOB), KOTOpPEIE MOITYT
SKCIIJIYyaTUpPOBaATBECA IIPUM IOABJIEHMAX CBHIIE WMIIN
paBHEX 2 MIa (300 oyHT/KB. OOAM) M MUMEKT
KOPPO3MOHHHM IONYyCK B 6 MM MM OOJIblle
T'as0OyBKM M KOMIIPECCOPEHL
CneumasibHO pas3paboTaHHbBE MM [IOLT'OTOBJIEHHEE
IOJIS NPOM3BOINCTBA TSXEJIOM BONH IIyTEM
MCIIOJIb30BAHUS TIpollecca OOMeHa BOIE U
CepoBOIOPOnma OIHOCTYIEHUATHE MAaJIOHATIOPHEE
(r.e. 0,2 MIa mnr 30 QyHT/KB. OOMNM)
LeHTPpOOeXHEEe I'as’0lyBKM MJIM KOMIPECCOPH IJIS
LUVPKYJSLUMYM CEPOBOIOPOOHOTO Tasa (T.e. Traza,
comepxamero 6Gojee 70% H S), wumewomue

2
IPOUBBOOUTEJIbBHOCTEL, [IPEBHIIANIYID WM PaBHYI
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2.6.2.3.

2.6.2.4.

2.6.2.5.

2.6.2.6.

2.6.2.7.

2.6.2.8.

56 ky6. M/c (120000 SSFM) mnpwM SKCILUTyaTaluu
IO IaBJIEHMEM, IIpeBHUALIYM WM paBHEM 1,8
MIla (260 ¢oyHT/xB. OOMM) Ha BXOoOe, U
CHaOXeHHBE CaJIbHMKAMM, YCTOMUMBEIMU K
BO3meyMcTBMIO H S

2
AMMMAUYHO-BOLNOPOIHEIE OOMEHHBEIE KOJIOHHH
CrneumrasibHO pas3paboTaHHBE WM [IOLT'OTOBJIEHHEE
IOJIS NPOM3BOICTBA TSXEJIOM BONH IIyTEM
MCIIOJIb30BaHUsA Ipolilecca obMeHa aMMmmaka U
BOOOPOIa aMMMAaYHO-BOIOPOIHEIE OOMEHHEBIE
KOJIOHHEl BEICOTOM Oo0Jiee MM paBHOM 35 M
(114,3 o¢yromr), mmamerpom oT 1,5 m (4,9
byToB) mo 2,5 M (8,2 byTOB), KOTOPEE MOTYT
DKCIIyaTUPOBATLCSA IIOX HOaBJIEHUEM,
npepbmaonyM 15 Mla (2225 GyHT/KB. I0OMM) .
OTY KOJIOHHH MMEIT TaKXe II0 MEHBbIIEeM Mepe
ONHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOI'O Xe
oyaMeTpa, 4YTO M UMIMHIPMYEeCKas 4YacTh, udepes
KOTOPYI MOT'YT BCTAaBJIATHLCS WJIM BHHUMATLCS
BHYTPEHHME UYaCTU KOJIOHHEL
BHYTpPEHHME YacCTy KOJIOHHH U CTyIEeHYaTHE
HaCOCH
CneumasbHO pas3paboTaHHBE MM [IOLT'OTOBJIEHHEE
BHYTPEHHME UYaCTM KOJIOHHBI M CTyIleHuUaThle
HaCOCH IJig KOJIOHH IJIs [POM3BOICTBA TSXEJION
BOOH IIYTEM MCIIOJIb30OBAHMS Ipolecca
aMMMAaYHO-BOOOPOIOHOT'O OOMeHa.
BHYyTpEeHHME YaCTM KOJIOHHB BKJIOUAT
crelumMaJlbHO paspab®oTaHHEE KOHTAKTOPH MeXOy
CTYyIeHAMM, COIEMCTBYKIME TEeCHOMY KOHTAaKTY
raz’a ¥ XMOKOCTU. CTyneHYaThe HaCOCH
BKJIOUAT CIleuMajibHO pas3paboTaHHHE
norpyxaeMele B XMIOKOCTb HACOCH IJid
UMPKYJISUMM XMIOKOTO aMMMaka B Ipeleiax
oBbeMa KOHTAKTOPOB, HAXONOAWMXCS BHYTPU
CTYIIEHEV KOJIOHH
YCcTaHOBKM IJISI KPEeKMHI'a aMMuaka,
SKCIJIyaTUpyeMEle 10X IaBJIEeHMEM, IIPeBHIUIALIMM
unu paBHeM 3 MIa (450 ¢yHT/kB. IoONM) ,
CHelMaJibHO paspad®oTaHHBEIE WMIIM [HOOT'OTOBJIEHHEE
OJi NPOMBBOICTBA TSXEJIOM BONEI IIyTEM
MCIIOJIb30BAHUSA IMIPOLlIeCCa M30TOMHOTO OOMeHa
aMMMaka U BOoZOopoIa
VHdpakpaCHEE aHaJIM3aTOPH IIOIJIOWEHUS,
CIIOCOOHEIE OCYWECTBJISTE aHaJlM3 COOTHOUEHUS
MEXIY BOIOPOIOM U INEeVTEepMEM B pPeajibHOM
mMacmTabe BPEeMeHM, KOT'Ja KOHLEeHTpaluu
menTepusa pPaBHE UM npessmailoT 90%
KarTanurmuueckue Ieuy IOJjd IepepaboTKu
000OTalEeHHOTO INEeMTEPMEBOTO T'a3a B TAXEJYIO
BOIY, CIlelMaJIbHO pa3pab®oTaHHBE WU
MOOTOTOBJIEHHEIE IJIS MNPOMBBOICTBA TIXEJION
BOIH IIyTEeM MCIIOJIb30BaHMSA Ipolecca
MBOTOIHOTO OOMeHa aMMMaka UM BoIopona
KoMIJIEKTHEIE CUCTEMH OOOTAMEHUS TSXEJIOV BOIBL
¥ KOJIOHHBI IJIS HUX
CneurasibHO pa3paboTaHHBE MM NOIATOTOBJIEHHEIE
KOMIIJIEKTHEIE CUCTEME OOOTalleHMS TAXEJIOW BOILL
WM KOJIOHHEI IJIS HUX IJjigd oDoTralleHusd TaXeJIoNn
BOOBl OO KOHLEHTPpAaLUMUM OeNTepusd, IPUMEHIEeMOM
B peakTopax
[logcHUTeJIbHOE 3aMedaHue.
CucTeMel, KOTOpPBE OOBUYHO MCIIOJIb3YIT
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OVMCTUINIALMIO BOOB IOJIS Pas3OeJIeHMS TIXKEeJION U
JIeTKOM BOIEl, CIlelMaJIbHO pa3paboTaHbl WU
IIOOT'OTOBJIEHH IJIS IIPOMU3BOICTBA TSXEJIOM BOIEH,
NIpUMEeHSEeMOM B peakTopax (OOBYHO C
conmepxanueMm 99, 75% oxcuma zmeuTepus) us3
OMTaKne MX TAXEeJION BONEl MeHbIIeMN
KOHLIEHTpPaLUn

YCTaHOBKM IJIS KOHBEPCUM ypaHa M IJIyTOHUS
IOJIS MCIOJIL30BAHMS B MNPOM3BOICTBE TOIJIMBHEIX
BJIEMEHTOB U pa3nelleHuM MB0TOIIOB ypaHa U
obopyIoBaHMe, CIelMaJIbHO pas3padoTaHHOEe WU
NOOTOTOBJIEHHOE IJIS 3TOTO

[logcHUTeJIbHOE 3aMedaHue.

[IPpOVBBOACTBO TOIJIMBHEIX SJIEMEHTOB U
pasIejieHre U3O0TOINOB ypaHa OCYIEeCTBJISeTCs Ha
YCTaHOBKAaX, KakK OHU OIpeleJIeHH B IIYHKTaxX
2.4 u 2.5 COOTBETCTBEHHO

[lprMeuaHMe .

OCHOBHEIE KOMIIOHEHTH OOOPYyIOBaHMSA YyCTaHOBOK
IOJI1 KOHBEPpCUM ypaHa U IIJIYTOHMA NOJId
VCIIOJIb30BAaHUA B MNPOM3BOLCTBE TOIJIMBHEIX
BJIEMEHTOB M pas3neJlIeHuM M30TOIOB ypaHa
nomjiexaT SKCIOPTHOMY KOHTPOJIO. Bce
YCTAHOBKM, CUCTEMEl M CIeLMaJIbHO
paspaboTaHHOEe UM INOAT'OTOBJIEHHOE
obopyInoBaHMe MOI'YT OBTBH MCIOJIB30BAHEL IJId
0o0paboTKM, NPOM3BOANCTBa WMJIM MCIOJIb30BaHMUA
CrelMaJlbHOT'O paclleljianleroca MaTrepuala

YCTaHOBKM IOJIA KOHBEPCUM ypaHa U
obopynoBaHMe, CIHelMajibHO paspaboTaHHOE WU
IIOOAT'OTOBJIEHHOE IJig 3TOTO
BBOIHEIE 3aMeuaHUd.
B ycraHOBKAax M cucTeMax OJd KOHBEepCHUM ypaHa
MOXET OCYWECTBJIATHECS OIHO WMJIM HECKOJIBKO
IpeBPalleHMM U3 OOHOTO XMMUYECKOTO
cCoeOMHEeHUd ypaHa B Ipyroe, BKJoOUad:
KOHBEPCHUIO KOHLEHTPAaTOB ypaHOBOM pynel B UO ,
3

koHBepcuio UO B UO , KOHBEPCMI OKMUCIIOB

3 2

ypaa B UF , UF wunm UCl , xoHBepcuo UF B
4 9 4 4

UF , xoHBepcuw UF B UF , xoHBepcuio UEF B
6 6 4 4

METAaJINIMUECKUM ypPaH UM KOHBEPCHUIO (TOPUIOB
ypaHa B UO . MHOTME KJIOUEBHE KOMIIOHEHTH

2
obopyInoBaHMA YyCTAHOBOK IJid KOHBEPCUM ypaHa
XapaKTEepPHE IOJIA HEKOTOPHEIX CEKTOPOB
XVMMMYEeCKOM ofpabaTeBanlle) MNPOMBIIJIEHHOCTH.
Hanpumep, BUIE OOOPYINOBAaHMUSA, MCIOJIb3yeMOI'O
B OTHUX Ipolleccax, MOTI'YyT BKJOYATh IIeul,
KapycCeJibHEE I[IeuM, PEeaKTOPH C
IICEeBIOOXVXEHHEIM CJIOEM KaTaJlM3aTopa, XapOBEHE
peakToOpHBEe OallHM, XUIKOCTHEE LeHTPpUdyru,
OVMCTUINIALMOHHBE KOJIOHHBI M XMIOKOCTHO -—
XMIOKOCTHEE SKCTPaKLMOHHEIE KOJIOHHBEI. Jlajieko
He BCe KOMIIOHEHTH ODOpPYyHOBaHMA MMEITCH B




2.7.1.1.

2.7.1.2.

2.7.1.3.

2.7.1.4.

"roroBoM Bume", OOJBLIIMHCTBO M3 HMUX IJOJIKHEBI
OBITH MNOOT'OTOBRJIEHBl COIJIACHO TPpeOOBaHMUAM U
cneunr@muKauMaM BaKazdMKa. B HEKOTOPHIX
cilydasax TpebyeTCcd YyUUTHEBATL ClelXallbHBE
IPOEKTHEE UM KOHCTPYKTOPCKME OCODOEHHOCTM NOJIid
3alUTE OT AI'PECCUBHEIX CBOMCTB HEKOTOPHIX U3
obpabaTelBaeMEX xUMMYecKux Bemects (HF, F ,
2
ClF wu dTopmnsl ypaHa), a TaKXe BOIIPOCH
3
AOEPHOM KPUTUUHOCTHM. BO BCex mpolLeccax
KOHBEPCUM ypaHa KOMIIOHEHTH ODOOpyImOBaHMUA,
KOTOPEE OTHEJIbHO CIelMalJibHO He paspaboTaHBL
WY HEe HOONT'OTOBJIEHHl IOJIS KOHBEPCUM ypaHa,
MOTYyT OBITH OOBEOMHEHEl B CUMCTEMEBl, KOTOpPEE
creuMalJibHO pa3pab®oTaHBE MM NOOT'OTOBJIEHBEl IJIS
MCIIOJIb30BAaHMSA B LeJjidX KOHBEPpCHUM ypaHa

CneumasbHO pa3paboTaHHBE MM [IOLT'OTOBJIEHHEE
CUCTEeMH IJIS KOHBEPCUM KOHLEHTPATOB YyPaHOBOMU
pyzoer B UO

3
[lIogaCHUTEeJIbHOE BaMeuaHUe.
KoHBepcCcHsa KOHLEHTPATOB ypaHOBOM pyInel B UO

3
MOXET OCYIECTRBJIATbLCSA CHadajJla [NOCPEeICTBOM
PacTBOpPeHMA pPyIObl B a30THOM KUCJIOTE U
DKCTPaKUMM OUMIIEHHOTO IeKcarmmpara
YPaHUIIOMHKTPATA C IIOMOIBI TakKoIO
pacTteopuTessa, Kak Tpubyrtuindochdar. 3aTeM
rexcarugpaT ypaHMJIIMHMTPAaTa Opeobpal3yeTcsa B
UO mbo nmOoCpenCTBOM KOHLEHTpauuu u
3

OeHuTpauuyu, Jambo NOCPeICTBOM HeMTpajius3alun
rasoobpasHEIM aMMMAaKOM IJif IIOJIyYeHMA
oyypaHaTa aMMOHMSA C IocJenyouen
bunbTpaumey, CyWKOM M KaJIbLUMHVPOBAHMEM

CneumalsibHO pas3paboTaHHBE MM NONT'OTOBJIEHHEE
cucrteMel nyda koHBepcum UO B UF

3 6
[IoACHUTEJIbHOE BaMeuaHMe.
Kousepcusa UO B UF MOXeT OCyWECTBJIATBCH

3 6

HEeIIOCpenNCTBEeHHO (TopupoBaHMeM. [ida mnpolecca
TpebyeTCsa MCTOYHMK I'a3000pa3HOTO QTopa WMiMU
TpexdTOopUCTOTO XJopa

CneumasibHO paszpaboTaHHBE MM IONTOTOBJIEHHBIE
cucTeMel 0jd koHBepcum UO B UO

3 2
[IoacHUTEJNBEHOE 3aMeuaHue.
Kousepcusa UO B UO MOXET OCYyWECTBJIATBCH

3 2
nocpencTBoM BoccTaHOBJeHMA UO rasoobpasHBM
3

KPEKMHI'-aMMMaKOM MJIM BOIOPOIOM

CneumnalsibHO pas3paboTaHHBE MM [NOAT'OTOBJIEHHEE
cucTeMel Ojd koHBepcum UO B UF
2 4
[logaCHUTEJIbHOE BaMeuaHMe.
Kousepcusa UO B UF MOXeT OCYyWECTBJIATBCH
2 4

8419 89 989 0

8419 89 989 0

8419 89 989 0

8419 89 989 0




2.7.1.5.

2.7.1.6.

2.7.1.7.

2.7.1.8.

nocpencreoM peakumum UO ¢ razoobOpasHBM

2
¢TropucTemM BOomopomoMm (HF) npm Temnepartrypax
300 - 500 °C

CneumnalsibHO pas3paboTaHHBE MM NOATOTOBJIEHHEE
cucTeMel njud koHBepcum UF B UF
4 6
[IoaCHUTEeJIbLHOE 3aMeuaHue.
KouBepcua UF B UF MoOXeT OCyWEeCTBIATbLCHA
4 6
IIOCPEenCTBOM DBK30TEPMUUYECKOM pPeakLUUMu C
¢TopoM B peakTOpHOM OamHe. UF
6
KOHIEHCUPYETCA U3 TOPAUYMX JIETYydMX I'a30B
IOCPEeICTBOM IPOINYyCKaHMA INOTOKa I'asa depes
XOJIOMHYK JIOBYIIKY, OXJaxIeHHyio mo - 10 °C.
Ina npouecca TpebyeTcsa MUCTOYHUK
razoobpasHoro QTopa

CneumralsibHO pas3paboTaHHBE MM NOATOTOBJIEHHEE
cucTeMel OJjigd KoHBepcum UF B MeTaImMueCKUM

4
ypaH
[loaCcHUTeJIbHOE 3aMedaHue.
KouBepcua UF B MeTajIMUYECKUM ypaH

4

OCYWEeCTBJIAETCA INOCPEenNCTBOM €TI0
BOCCTaHOBJIEHUSA MaTHMEM (KpyIHbBE NapTUM) WK
KajgbuMeM (MaJiele napTumu) . Peaxuusa
OCYWECTBJIACTCA MPM TeMIepaTypax BhIle TOUYKU
niaejeHna ypaHa (1130 °C)

CneumalsibHO pas3paboTaHHBE MM NOAT'OTOBJIEHHEE
cucteMe nyda koHBepcum UE B UO

6 2
[IoacHUTEJBEHOE 3aMeuaHue.
Kousepcusa UF B UO MOXeT OCYyWECTBJIATBCH

6 2

IOCPenCTBOM OIOHOI'O M3 TpexX Ipoleccos. B
nepsoM mnpouecce UF BoccTaHaBJIMBAETCA U

6
rugpommsyerca B UO C MCHOOJIbB30BaHUEM
2
BOIOpOma u mnapa. Bo BTOpoM mnpouecce UF

6
TUOPOJIM3YETCS PacTBOPEHMEM B BOOe, IJII
OCaxIeHMs InypaHaTa aMMOHUA IOoOaBJISAEeTCH
aMMMrak, a IOuypaHaT BoOcCTaHaBameaeTca B UO
2
BOIOPOIOM MHpu TeMmnepatrype 820 °C. Ilpu
TpeThbeM IHpolecce rasoobpasHee UF , CO wmu
6 2
HN cmMemmBamoTCd B BOIOEe, Oocaxnmad
3
ypaHunkapOoHaT aMMOHMSA. YPaHMIJIKapOOHAT
aMMOHMSA CMellMBaeTCHd C IIapoM M BOIOPOIOM IIpU
Temnepatypax 500 - 600 °C mjia npousBOICTBA
UO . KouBepcma UF B UO wacTo
2 6 2
OCYLEeCTBJIIETCA Ha NEePBOM CTYINEHM YyCTaHOBKU
10 M3TOTOBJIEHMIO TOILJIMBAa

CrieurasibHO paspaboTaHHEHE WM IOLT'OTOBJIEHHEE

8419 89 989 0

8419 89 989 0

8419 89 989 0

8419 89 989 0




2.7.1.9.

cucreMel njid koHBepcum UF B UF
6 4
[IoACHUTEeJIbHOE BaMeuaHMe.
KouBepcusa UF B UF MoOxeT OCyWEeCTBIATbLCHA
6 4
[IOCPEnCTBOM BOCCTAHOBJIEHMA BOILOPOIOM

CrneumualsibHO pas3paboTaHHHE MJIM NOATOTOBJIEHHBE
cucTeMel OJjisa koHBepcum UO B UCL
2 4
[loaCHUTEeJIbHOE 3aMedaHue.
Koneepcusa UO B UCl MOXeT OCYWECTBJATHCH
2 4
IIOCPenCTBOM OINHOTO M3 IOBYX NpOlleccoB. B
nepsoM mnpouecce UO B3aMMOIENCTBYET C
2
TeTpaxjiopunom yrjepona (CCl ) npu
4
TeMnepaTrype npubmusmurenbHo 400 °C. Bo
BTOpOM mpolecce UO B3aMMOIEMCTBYET IIPpU
2
TeMnepaType npubmmsmurenruo 700 °C B
NIPUCYTCTBUM CaxM, MOHOOKCHKIA yIJlepoma u
xXJjiopa nmusg npoussozcTea UCL
4

YCTaHOBKM IJIS KOHBEPCUM IIJIyTOHUS U
obopynmoBaHMe, CIHelMajibHO paspaboTaHHOE WU
IIOATOTOBJIEHHOE IJig 3TOTO
BBOZHEIE 3aMedaHUS.
B ycraHOBKax M cuUCTeMax IOJid KOHBEPCUU
IJIyTOHUSA MOXET OCYWECTBJIATBCH OIHO MM
HECKOJIBKO IpeBpalleHulM JIyTOHMSA M3 OLNHOTO
XVMUUECKOT'O COeIMHEHMA B IOpyloe, BKJKOYaA:
KOHBEPCMI HUTpaTa NJIyToHuMa B PuO ,
2

koHBepcuio PuO B PuF , xouBepcuw PuF B

2 4 4
METaJINIMUECKUM IJIYTOHMM. YCTAHOBKM IJIif
KOHBEPCUM IIJIYTOHMA OOBIYHO aCCOLUMMPYITCH C
YCTPOMCTBAMIU IO BEIIEJIEHMUIO IJIyTOHUS, HO
IOOJIKHEL TaKXe acCCOLUMPOBATBCH UM C
YCTPOMCTBAMU IO NPOMU3BOIACTBY IIJIYTOHMEBOIO
TONJIMBa . MHOTME KJIOUEBEE KOMIIOHEHTEH
oboOpyInOBaHMA YyCTAHOBOK IJiIA KOHBEPCUU
JIyTOHUSA XAaPaKTEPHH IJI HEKOTOPHX CEKTOPOB
XVMMMYECKOM oOpabaTeBamlel MNPOMBINIJIEHHOCTN.
Hanpumep, BUIE OOOPYOOBAaHMUSA, MCIOJIb3yeMOI'O
B OTHUX Ipolleccax, MOI'YT BKJOYaThb [e4l,
KapycCeJibHEE I[IeuM, PEeaKTOPH C
IICEBIOOXVMXEHHEIM CJIOEM, IIJIAMEHHBIE PEaKTOPHEE
OalHy, XUIKOCTHEE LeHTPpudyru,
OUCTUJIIIALIMOHHEE KOJIOHHBEI UM XMIKOCTHO -
KUOKOCTHEE 3KCTPaKLUMOHHEIE KOJIOHHEL, a TaKxXe
ropsAdYMe KaMephl, [IepdaTOuHEEe OOKCEL U
MaHUIIYJIATOPE. JlaJIeKkO He BCe KOMIIOHEHTEH
uMernTcsa B "roroBoM Bume", OOJLIIMHCTBO U3
HMX IOJDKHBI OBEITH IOATOTOBJIEHEl COIJIACHO
TpeOOoBaHUAM M CHeluMdMKauMaM 3aKasudMKa.
Ocoboe BHMMAaHUE IIPU NPOEKTUPOBAHUM CJIeOyeT
yIOeJATh CHelUMaJlbHEIM BONPOCaM paIMalMOHHOM U
TOKCMUHOM Oe30MNaCHOCTM, a TakKxXe BoIpocam,
CBS3aHHBIM C KPUTUUHOCTBIO. B HEKOTOPHIX
Ccllydyaax TpebyeTCHd yUMTHBATL CIeLMaJlbHBe

8419 89 989 0

8419 89 989 0




2.7.2.1.

2.7.2.2.

IIPOEKTHEE M KOHCTPYKTOPCKME OCOOEHHOCTM IJisg
3allMTE OT AT'PECCUBHHX CBOMCTB HEKOTOPHIX U3
obpabaTEHBaeMEX XUMMNUECKUX BeUEeCTB
(Hanpumep, HF). Bo Bcex mnpoleccax KOHBEPCUU
LTy TOHMS KOMIIOHEHTH OOO0pYyIHOBAaHMSA, KOTOPHE
CcrieuMaJibHO He paspaboTaHbl MM He
IIOOT'OTOBJIEHH IJIS KOHBEPCUM IIJIYTOHUS, MOTYT
OBITE OOBEOMHEHEl B CUCTEMHE, KOTOPHE
CreurajibHO paspaboTaHbl MM HONT'OTOBJIEHEl IJIS
VICIIOJIb30BAHUA B LEJIAX KOHBEPCUM IJIYTOHMS

CneumnalsibHO pas3paboTaHHBE MM NOATOTOBJIEHHEE
CUCTeMHl IOJIS KOHBEPCHM HUTpAaTa IJIyTOHUSA B
OKCUZ,

[IoaCHUTEeJIbLHOE 3aMeuaHue.

OCHOBHEIE Ollepaluy, BXOOAIME B BTOT IIPOLEeCC:
XPaHeHMEe U KOPPEeKTUPOBKA MCXOLOHOTO
TEXHOJIOTUMYECKOT'O MaTepuasa, OCaxXIeHHue U
pa3nesyieHMe TBEPOOM UM XMUIKOM (aswl,
npokKaJuBaHMe, obOpalleHMe C IPOOYyKTOM,
BEeHTUIIALMA, OOpalleHue C OTXOoOoaMu U
yhnpaeJjieHre npoueccoM. CHUCTeMsl, NpMMeHseMble
B IIpollecce, ABJIAKNTCA CIeLUMaJIbHO
IPUCIIOCOOJIEHHBIMM TakKMM 0O0pas3oM, UYTOOH
n30exaTb KPUTUYHOCTU M PaIMALMOHHBIX
20bekTOB, a TakXe CBECTU K MUHUMYMY
ONNaCHOCTHK, CBSA3aHHBIE C TOKCMYHOCTBK. Ha
OOJIBIIMHCTBE YCTAaHOBOK IO IepepaboTKe 3TOT
IpoLeCcC BKJOYAaeT KOHBEPCMIO HUTPATa IJIyTOHMSI
B IMOKCHUI IJIyTOHMA. B IPpyTMX Ciydasax
INPOLEeCCE MOTYT BKJIOYATbh OCaXIeHMe OoKcaJlaTa
IJIyTOHUSA WMJIM [NEepOoKCHUIOa IIJIyTOHMA

CneumasibHO paszpaboTaHHBE MM NONTOTOBJIEHHBIE
CUCTEMEl OJII NPOM3BOICTBA METAJIJIMYECKOTO

Iy TOHM S

[IoacHUTEJBEHOE 3aMeuaHue.

3TOoT mnpoluecc OOBUHO BKJIOUAEeT QTOpUPOBAHUE
OMOKCHMIOA IIJIYTOHMSA, UYalle BCEro C IIPMMEHEHMEM
BBEICOKOAKTMBHOT'O QTOpMCTOIO BOHIOpOIa, C
LeJIbI0 MOJIydeHMsa QTropuna IJIYyTOHMUS, KOTOPHM
BIIOCJIENCTBUM BOCCTAaHABJIMBAETCH C IIOMOIIBIO
METAJINIMIECKOTO KaJIbLUMS BBICOKOM UMCTOTH IO
[IOJIyYeHMA MeTaJJIMUdeCKOT'O IIJIYyTOHMA M dTropuaa
KaJbLuMAag B BuIOe Lulaka. OCHOBHBIE Ollepaluy,
BXOOAWIME B STOT Opolecc: bTopMpoBaHUE
(HanpuMep, C HOpMMeHeHMreM OD0OpyHOBaHMUA,
comepxamero OJIaTOPOINHEE MEeTAaJJIbl MJIU
3allMIIEeHHOT'O IIOKPHITHMEM M3 HUX),
BOCCTAaHOBJIEHME MeTajjla (HanpuMmep, C
IPMMEHEHMEM KepaMMUeCKUX TUITJIeM) ,
BOCCTAaHOBJIEHME LJlaka, obpaleHue C
NPONYyKTOM, BEHTUIALMS, ofOpalleHMe C OTXOmaMM
1 yhnpasJjieHMe npoueccoM. CHCTeMEl,
NIpUMeHsAeMble B Ipollecce, ABJIANTCHA CIeLMaJIbHO
IPUCIIOCODJIEHHEIMM TaKMM oOpasoM, UTOOH
n3bexaTb KPUTUUYHOCTMY UM PaIMalMOHHBIX
20bexTOB, a TakXe CBEeCTM K MUHUMYMY
OIIAaCHOCTM, CBSA3aHHEHE C TOKCHMYHOCTBLI. B
OIPYITHUX CJlydasax OPOLEeCCH MOTYT BKJIOYATH
bTopupoBaHMe oOKcaJlaTa IIJIYTOHUS WU
IepokKCcHUma IIJIYTOHMS, 3a KOTOPBM CJlelyeT
BOCCTAHORBJIEHME MeTaJjlja

8419 89 989 0

8419 89 989 0




2.8. TexXHOJIOTUM, CBH3aHHBEE CO BCEMM BKJIOUESHHBEMM
B pasnmejy 2 HacToAmero THUIOBOTO CIMCKAa
npenMeTaMu

<*> 3pecb u panee kogq TH B3 - kog ToBapHOW HOMEHKNATypbl BHELUHE3IKOHOMWYECKON
aesatenbHocTn EBpasmmnckoro aKOHOMM4eckoro coobLecTaa.

OnpepeneHnst TEPMUHOB
(MPUMeHNTENBHO K AaHHOMY TUMOBOMY CMCKY)

1. "TexHonorusa" - cneunansHasa nHopmauums, kotopas TpebyeTtca ons pa3paboTku, NponsBoaCTBa
MU uMcnonb3oBaHWA nbOro npegmeTta, BKAOYEHHOro B TWMMOBOM CNMCOK. 3Ta MHOpMauMs MOXeT
nepegaBaTbCs B BUAE "TEXHUYECKOW MOMOLLN" UNK "TEXHUYECKNX OaHHbIX".

MpumeyvaHue.

HacTtosiwee onpeneneHne TexXHOMNOrMM He PacnpoCTPaHSETCs Ha: TEXHOMOrMI, HaxoasLwyrcs "B
obuwecTBeHHOM BriageHuun", unu "dpyHaameHTanbHble HayvHble nccregoBaHus”

2. "TexHnyeckasi NOMOLLB" MOXET NPUHMMAaTL Takme opMbl, Kak:

obyueHue;

MEepPONPUATUS MO MOBbILLEHWNIO KBanudukawumu,

npakTu4eckas nogroToska Kagpos;

npepocraesneHve paboyen nHopmauuu;

KOHCYNbTaTMBHbIE YCIYTW.

"TexHn4yeckas nomoLp" MOXeT BKMYaTh B cebs nepegady "TeXHUYECKNX AaHHbIX".

3. "TexHunyeckme gaHHble" MOryT BbiTb NpeacTaBneHbl B Takmx hopmax, Kak:

YepTEXN U UX KONUK;

CXeMbl;

anarpammel;

Moaenu;

dopMynbl;

TeXHUYecKune NpoekThbl 1 cneumdukaumm;

crpaBoOYHble MaTepuansl;

PYKOBOACTBA U WHCTPYKLUM B MUCBMEHHOM BWAE MMM 3aNUCaHHbIE Ha OPYrMX HOCUTENAX Wv
YCTPOWMCTBAX Takux, Kak ANCK, MarHMTHas NeHTa, NOCTOSHHbIE 3anoMuHatowme yctporctea (M3Y).

4. "B oOwecTBEHHOM BnageHnn" o3HavaeT TEXHOMOru, npegocrasndemyo 6e3 orpaHM4YeHuin Ha
ee parbHewLee pacnpocTpaHeHue.

(OrpaHnyeHns, cBA3aHHble C aBTOPCKUMM MpaBaMu, HE WCKMOYAKT TEXHOMOrn M3 paspsiga
HaxogsLencs B 00LWeCTBEHHOM BnageHun).

5. "OyHOoamMeHTanbHble HayyHble UCCNeAoBaHUSA" 03HA4YalT  SKCNepuMeHTanbHble  UNnm
TeopeTuyeckne paboTbl, BegylMecs, rmaBHbIM 00pa3oM, C LeNbk MOMYyYEHUS HOBbIX 3HaHWUA 0O
OCHOBOMOMarawLmx MpuHUMNax SBMAEHUA W Habnwpaemblx akTax, He HanpaBfieHHblE B NEPBYHO
oyepeb Ha JOCTMXKEHUE KOHKPETHOW NpaKTUYeCKOn Lienn Nnm peLleHne KOHKPeTHOM 3agadn.

6. "Pa3paboTka" BkntoyaeT Bce CTaaMm NPOU3BOACTBA Takue, Kak:

NpoeKkTupoBaHue;

NPOEKTHbIE UCCNeoBaHWS;

aHanu3 NpoeKTHbIX BAPUAHTOB;

BbIpaboTKa KOHLENUMIA MPOEKTUPOBAHNS;

cbopka 1 ncnbiTaHme NPoOTOTMMNOB (OMNbITHBIX 06Pa3sLIoB);

CXEeMbl OMbITHOrO NPON3BOACTBA;

TexHuyeckast JOKyMeHTauus;

npoLecc peanusaunm NPOeKTHbIX AaHHbIX B N3aenue;

CTPYKTYpHOE NpOEeKTUpOBaHue;

KOMMMEKCHOE NPOEKTUPOBAHNE;

KOMMOHOBOYHas cxema.

7. "Tpon3BoacTBo" 03Ha4aeT BCe CTagum NPoM3BOACTBA TakMe, Kak:

COOpYXeHMe;

TEXHOMOrms NPon3BOACTBa;

N3roTOBIIEHUE;

WHTErpaums;

MOHTax (cbopka);

KOHTPOITb;



UCMbITaHUS;

MeponpusaTUs no obecnevyeHunto kKavyecTea.

8. "Mcnonb3oBaHMe" o3HayaeT IKCnIyaTauuio, YCTaHOBKY (BKNHOYasi YCTAHOBKY Ha MroLllagke),
TexHu4eckoe obCnyxmMBaHue (NpoBepKa), TEKYLLMIN PEMOHT, KanuTamnbHbI PEMOHT U MOLEPHM3ALNIO.




