Ilpunoscenue 11

NEPEYEHb

cornacoBaHHOro o6opyaoBaHus U HeIAEPHOro MaTepuana ans OT4eTHOCTU
06 3KcnopTe U UMNOpPTE B COOTBETCTBUM CO CTaTben 2.a.vii

Omom nepeuenv Cogem coenacosan Ha ceoem 3acedanuu 24 ¢espans 1993 200a ons
UCHONb308ANUS 8 YETIAX Peanu3ayuu cxemvl 000p08OIbHOU omuemHuocmu u 8 komopuiti Cogemom
8nociedcmeuu Obliu GHeCeHbl NONPAGKIU.

PeaxTopsl 1 peakTopHOe 000py/I0BaHMe
1.1. KomIuieKTHbIE siiepHbIe PeaKTOPbI

SInepHble peakTopsbl, CIOCOOHBIE pabOTaTh B PEXKUME KOHTPOIUPYEMOit
CaMOIIOIIEPKUBAIOIIECHCS LICITHOM PEaKLUU JCIEHNS, UCKII0Yas pEaKTOPbl HyJI€BOU
MOIIIHOCTH, KOTOPBIE ONPEAEISAIOTCS KAK PEAKTOPHI C IIPOCKTHBIM MaKCUMaIbHBIM
YPOBHEM IIPOM3BOACTBA ILTyTOHUS, HE peBplmaromuM 100 rpaMMoB B roa.

I[TOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHblil peakTOp" B OCHOBHOM BKJIIOUYAET y3JIbl, HAXOAIIUECS BHYTPH KOpITyca
peakTopa WM HEMOCPEACTBEHHO IIPUMBIKAIONIME K HEMY, 000py10BaHUE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOUTHOCTH B aKTUBHOM 30HE, 1 KOMIIOHEHTHI, KOTOPBIE
00BIYHO COJIEpKAT TEIVIOHOCUTENb IEPBOI0 KOHTYpa aKTUBHOM 30HBI peaKkTopa,
WIM BCTYHAIOT C HUM B HEMOCPECTBEHHBIH KOHTAKT WM YIIPABIISAIOT UM.

He nmpennonaraercst HCKIIOUYEHHE PEaKTOPOB, KOTOPBIE HAUIEKAIMM 00pa30M MOTIIH
ObI MOIBEPTHYTHCS MOJAU(PUKALIMN IS IPOU3BOACTBA 3HAYUTEIBHO OOJIBIIETO
KoJnyecTBa, yeM 100 rpaMMoOB MiIyTOHUS B roJl. PeakTopsl, npeqHa3HaYeHHbIE 15
JUINTEJILHOW AKCIUTyaTallii HA 3HAYUTEIbHBIX YPOBHAX MOILIHOCTH, HE3aBUCUMO OT
CTEINEHU UX BO3MOKHOCTEW MPOM3BOJICTBA ILTyTOHUS, HE pacCMaTpUBAIOTCA KaK
"peakTopbl HYJI€BOI MOILIIHOCTH".

1.2. PeakTopHBbIE KOPITYyCa BBICOKOIO IABJICHUS

Mertannudyeckue Kop1myca B c6ope UK UX OCHOBHBIC YaCTH 3aBOJCKOI'O U3TOTOBJICHH A,
KOTOPBIC CIICOUAJBHO NPC€AHA3HAYCHBI UJIX IMOATOTOBJICHBI AJIA pa3sMCUICHUA B
HUX aKTUBHOM 30HBI AACPHBIX PEAKTOPOB, KAK OHU OIIPEACIICHBI B ITYHKTC 1.1. BBIIIC, U
CIIOCOOHEIC BBIICPKMBATH pa60qee AABJICHUC TCIIJIOHOCUTCIIA IIEPBOTO KOHTYpA.

I[TOACHUTEJIbBHOE 3AMEYAHUE

BepxHsist mimuTa Kopiyca BEICOKOIO JJaBJI€HUS PEaKTOpa OXBAThIBAETCA MyHKTOM 1.2 Kak
OCHOBHas, 3aBOJICKOI0 U3TOTOBJICHUS, YACTh KOPILyCa BEICOKOI'O 1aBJICHUS.

BuyTpennue yactu peakropa (Hanpumep, NoAAep >KUBAIOLUE KOJIOHHBI U IUIUTHI
aKTUBHOMW 30HBI M IpyrHe BHYTPEHHHE YacTH KOPITyca, HallpaBJsAomue TpyOsbl 1Jis
PETYIUPYIOMINX CTEPIKHEH, TETUIOBBIE SKPAHBI, IEPETOPOAKH, TPYOHBIE PEIICTKH
aKTHUBHOM 30HBI, INIACTUHBI TU(dy30pa U T.1.) OOBIYHO MOCTABIISAIOTCS MOCTABIIUKOM
peakTopa. B HEKOTOpBIX CiTyyasix OIpeneIeHHbIE BHYTPEHHUE OITOPHBIE KOMIIOHEHTHI
BKJIIOYAIOTCSI B U3TOTOBJIEHUE KOPIyCa BBICOKOTO AABJIEHHUS. DTU NPEIMETHI
ABJISIFOTCS] TOCTaTOYHO Ba)XKHBIMH C TOYKHU 3pEHHS 0€30MaCHOCTU U HAJIEKHOCTH
JKCIIIyaTallud peakToOpoB (U CIe0BATENbHO, C TOUKU 3pEHUS TapaHTHUHHBIX
00513aTEIBCTB U OTBETCTBEHHOCTHU MOCTABIINKA PEAKTOPA), UTOOBI UX MOCTaBKA BHE
pPaMOK OCHOBHOI'O COTJIAIlIEHHUs O MOCTABKE CAaMOI'0 peakTopa He cTajna Obl OOBIYHOM
npakTUKOU. [10aTOMY, XOTS OTAEIIbHAS OCTABKA ATUX YHUKAJIBHBIX, CIIEIIUAIBHO



NpeaAHa3HAa4YCHHBIX U MMOATOTOBJICHHBIX, BA)KHBIX, KPYIMHLIX U JOPOTOCTOANIUX
npeaMEeTOB HC 00s13aTENBEHO 6y,HCT paccMaTpruBaATBHCA KaK BbIIIaatOIas U3 C(bCpLI
HHTCPCCOB, TaKO# CIIoco0 MOCTaBKU CYUTAETCS MaJIOBECPOATHBIM.

1.3. MammHbI /151 3arpy3KH M BBITPY3KH PEaKTOPHOI0 TOIINBA

ManunynsatopHoe 000pyA0BaHHE, CIIELHATIBHO NPEIHA3HAYCHHOE WIX TIOATOTOBIEHHOE
JUIS 3arpy3KU WU U3BJICUCHHUS TOIUIMBA U3 SIEPHBIX PEAKTOPOB, KAK OHH ONpE/EIICHbI B
nyHkTe 1.1. BbllIe, KOTOPOE MOKET UCIOJIb30BAThCS, KOTJJa PEaKTOP HAXOAUTCS MO
Harpy3KoH, win o0yagaeT TEXHUYECKMMU BO3ZMOKHOCTSIMU JUJISI TOYHOTO
MO3UIMOHUPOBAHUS UM OPUEHTHPOBAHMUS, TO3BOJIAIOIIMMHU IPOBOIUTD Ha
OCTaHOBJIEHHOM PEaKTOpe CJIOXKHbIE paboThl MO NMeperpys3Ke TOIINBA, IPU
KOTOPBIX OOBIYHO HEBO3MOXKHBI HETTOCPEACTBEHHOE HAOJIOICHUE MIIH TIPSIMOM JTOCTYTI K
TOILIUBY.

14. PeaxkTopHbIe yNPABJISIIOLIHE CTEPKHU

CrepsxHH, CIEMAIIBHO NTPEIHA3HAUYEHHBIE NI TOATOTOBICHHBIE JJIs YIIPABIICHHUS
CKOPOCTBIO PEAKIIMHU B AJIEPHBIX PEAKTOPax, Kak OHU ONpesiesieHbl B yHKTe 1.1. BbIIe.

I[TOACHUTEJIbHOE 3AMEYAHUE

Crozia ;xe BKJIIOYAIOTCsl, IOMUMO YaCTH, MOIJIOIIAIOIIEH HEUTPOHBI, €€ OIIOPHBIE U
MOJIBECHBIE KOHCTPYKIMH, €CIIU MIOCTaBKa MPOU3BOAUTCS Pa3AeabHO.

1.5. PeakrtopHble TPYObI BBICOKOI'0 JaBJICHUS

TpyObl, KOTOPBIE CIICIMATBHO MPEIHA3HAYEHBI WIIH MTOATOTOBJICHBI JIJIsl Pa3MEICHHS B
HUX TOITUTHBHBIX 3JIEMEHTOB M TEILUIOHOCHUTEJIS TICPBOT'O KOHTYpa B PeaKTOpax, KaKk OHH
oIpeeNieHbl B yHKTe 1.1. BhIe, mpu pabouyeM naBieHuH, peBbimatoniem 5,1 MIla
(740 dyHT/KB. MHO¥WM).

1.6. IupxoHueBbIe TPYObI

TpyOs! ninu cOopku TpyO U3 METAINIMYECKOTO UMPKOHUS WM €r0 CILIaBOB, [10 BECY
npessbiaromue 500 kr B TedeHue a060ro 12-MecsyHOro nepuoja, KOTopble
CIIELMAaJIbHO MPEJHA3HAUYEHbI WIH NTOATOTOBJIEHBI ISl HCIIOJIb30BAHMS B PEAKTOPAX,
KaK OHU OIpe/ieIeHbl B MyHKTE 1.1. BhIIIE, U B KOTOPBIX OTHOIIEHHE 10 BeCy radHus
K [UpKOHMIO MeHblIe yeM 1:500.

1.7. Hacocbl nepBoro KOHTypa TeIIOHOCHTeJISt

Hacocsl, ciennanbHO IpeiHa3HauYeHHbIE WK OATOTOBJIEHHBIE JUIS MOAAEP KAHUS
LUPKYJIALNY TEIUIOHOCUTENS TIEPBOrO KOHTYPA SACPHBIX PEAKTOPOB, KaK OHU
onpeneneHsl B myHkTe 1.1. Bbie.

I[TOACHUTEJIbBHOE 3AMEYAHUE

CrnenpalibHO NpeIHAa3HAYEHHbIE WIIH ITOATOTOBJIEHHBIE HACOCHI MOTYT BKJIFOYATh
CJI0KHBIE, YIIJIOTHEHHBIE UM MHOTOKPATHO YIIJIOTHEHHBIE CUCTEMBI I
IIPENOTBPALLECHUS YTEUKHU TEIUIOHOCUTEN IIEPBOI0 KOHTYPA, FEPMETUYHbBIE HACOCHI U
HACOCHI C CHCTEMaMU MHEPLUAIBHON MacChl. DTO ONPENEICHHUE KacaeTCsl HACOCOB,
aTTECTOBaHHBIX O Kjaccy NC-1 nian 3KBUBaJIEHTHBIM CTaHAApTaM.

2. HesinepHble MaTepHaJIbl /ISl PEAKTOPOB
2.1. [leiiTepuii M TsiKeJIas1 BOAA

Hewitepuii, TsKenas Bojaa (OKUCh JEUTEpHs) U TI000€ IpYyTroe COeTUHEHUE
JeiTepusi, B KOTOpOM OTHOLIEHUE AeUTepus K aToMaM BoJopoja npessimaet 1:5000,
MpeIHa3HauYeHHBIE U1 UCTIOIb30BAHUS B ICPHBIX PEAKTOpaX, Kak OHU ONPEJIEIECHbI B
nyHKTe 1.1. Bhlllle, B KOIMYeCTBax, npeppimatomux 200 Kr aToMOB 1eiTepus AJist



m000# OJTHOYM CTPaHBI-MIOTyYaTeNsl B TEUCHHE JTI000T0 12-MecsIHOro meproa.
2.2. SInepHo-umcTbIii rpaduT

['padut, IMEFOIINN CTETICHh YUCTOTHI BBIIIC S-MIJUTHOHHBIX OOPHOTO YKBUBAJICHTA,
C MMJIOTHOCTHIO Oonanine yeM 1,50 F/CM3, npeIHa3HAYCHHBIN JIJ1 UICTIOJIb30BaHUS
B SIZICPHBIX PEaKTOpax, KaK ONpeaeseHbl B MyHKTe 1.1 BbIle, B KOJTUYECTBAX,
MPEBBIIAOIINX 3x10% kr (30 MmeTpuueckux TOHH) AJs TIOO0N OTHOM CTpaHBbI-
MOJTydYaTells B TeUECHHUE JIF000T0 12-MeCcs9HOro NepHoIa.

I[TPUMEYAHUE

Jnst neneit A3KCOPTHOTO KOHTPOJISI MPABUTEIBCTBO OINPEAEIsAET, OyAYyT JIU SKCIIOPTHHIE
HapTUU COOTBETCTBYIOIIETO BhIIIEYKAa3aHHBIM XapaKTEpPUCTHKaM rpaduTa
HCIIOJIB30BaTLCA B SIIEPHBIX PEAKTOPaAX.

3. YcraHoBku 1151 HepepadoTKU 00.,y4eHHBIX TOILTMBHBIX 3/IeMEHTOB H 000py/10BaHue,
CIICIMAJIBLHO NPeTHA3HAYEHHOe WJIN MOAT0TOBJICHHOE /LISl 3TOT0

BBOJJHOE 3AMEYAHUNE

[Tpu nepepaboTke 00IyUEHHOTO SAEPHOrO TOIUIMBA IUTYyTOHUM U YpaH OTIENSIFOTCS OT
BBICOKOAKTUBHBIX MPOYKTOB AEJICHUS U IPYTHX TPAHCYPaHOBBIX 3J€MEHTOB. s
TAKOTr0 pa3/ieJIEeHUs] MOTYT UCMOJIb30BATHCS PA3IINYHBIE TEXHOJIOTMUECKUE TPOLIECCHI.
Opnnaxko co BpemeneM npotecc "Ilypekc" cran Hanbosnee pacupocTpaHEHHBIM U
IPUEMIIEMBIM. DTOT MPOLECC BKIFOYAET PACTBOPEHUE OOIYUYEHHOTO SIEPHOrO TOIIIMBA
B @30THOM KHCJIOTE € NOCIEAYIOIUM BbIIEJICHUEM YPaHa, IUTyTOHHS U MPOIYKTOB
JIeTICHUs] SKCTPAKIUEH PaCTBOPUTENEM € TIOMOIIBI0 TpHOyTIiIdhochaTa B OpraHuIecKoM
pazbaBuTere.

TexHoornuecKue npoLeccs Ha pa3iInyHbIX ycTaHoBKax Tuna "Ilypekc" aHamornyHsl u
BKJIIOYAIOT: N3MEJIbUeHHE 00TyYEeHHBIX TOIUTUBHBIX 3JIEMEHTOB, PACTBOPEHHUE TOILIHBA,
AKCTPAKIIMIO PACTBOPUTEIIEM U XPAHEHNUE TEXHOJOTUUECKON KUAKOCTU. MoxkeT
UMEThCS TaKKe 000py10BaHUE ISl TEIUIOBOW AEHUTpALMK HUTpATa ypaHa, KOHBEPCUU
HUTpaTa IUIyTOHUS B OKHCh MJIM METAJlI, a TaKXe A1 00pabOTKH KUIKUX OTXOOB,
CoJIeprKalIuX IPOAYKTHI IEJIEHUsI, O MOJIy4YeHUs: (OPMBbI, IPUTOJHON AJIs
IPOJOJIKUTEIBHOTO XPAaHEHUS UIH 3aX0pOHEHUA. OJTHAKO KOHKPETHBIE TUIIBI U
KOH(UTrypanus 0o00pyJ0BaHUsI, BBITOJHSIOIIET0 3TH (PYHKIMH, MOTYT pa3InyaThCs Ha
pa3iauuHbIX ycTaHoBKax Tumna "[lypekc" o HeCKOJIbKUM IIPUUMHAM, BKIIIOUYAs TUIIBI U
KOJIMYECTBO 00JyUYEHHOTO SIIEPHOTO TOIIMBA, MOJIEXKAIIETo epepadoTke, U
IIpeIoiaraeMbli IPOLIECC OCAXKIEHUS U3BIEKAEMbIX MAaTEPHUAJIOB, a TaAKKe
HPUHLUIBI 00ecrnedeHuss 0€301aCHOCTH U TEXHUYECKOro 00CIyKUBaHUS,
NpUCylIMe KOHCTPYKIMU JAaHHOW 0OOCTaHOBKHU.

"VcranoBka Juist mepepaboTKH 00TyUYEeHHBIX TOTUIMBHBIX 3JIEMEHTOB" BKJIIOUAET
060py,Z[OBaHI/Ie U KOMITIOHCHTBI, KOTOPBIC OGLI‘-IHO HaxoATCd B IPpAMOM KOHTAKTC C
00JIy4eHHBIM TOIJMBOM M OCHOBHBIMU T€XHOJOTHUYECKUMHU NMOTOKAMU SJIE€PHOTO
MaTcpuralia U NIpOAYKTOB JCJICHUA, U HCIIOCPCACTBCHHO YIIPABIAIOT UMU.

OTH Npo1iecchl, BKIIOYas MOJTHBIE CUCTEMBI JJI11 KOHBEPCUU TUTyTOHUS U IPOU3BOICTBA
METAJUIMYECKOTO IUIyTOHUSA, MOTYT OBITh WACHTU(DUIIUPOBAHBI IO MEPAM,
MPUHUMAEMbIM JUIsI IPEAOTBPAICHHS ONTACHOCTEN B CBSI3U C KPUTHYHOCTHIO
(Hampumep, MepaMH, CBSI3aHHBIMHU C TeOMETpuUeit), 00IydeHneM (Harnpumep, myTeM
3aIIUTHI OT OOJYYEHHS) U TOKCUYHOCTBIO (HAIIpUMEDP, MEPaMU 110 YIESP)KAHHIO).

[IpeameTsl 060pynOoBaHMs, HA KOTOPbIE, KAK CUUTACTCS, PACIPOCTPAHACTCS
3HaveHue (passl "u 000pyn0BaHNE, CIELUANBHO IPEAHA3HAUYEHHOE UIIH
NOJATrOTOBIEHHOE" I mepepaboTKU 00IyueHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIFOYAIOT:



3.1 MammHb1 1)1t pyOKH 00.,Ty4eHHBIX TOILIMBHBIX 3JIEMEHTOB
BBO/IHOE 3AMEYAHUE

310 000pyIOBaHKE UCIIOIB3YETCS U BCKPBITHS 000JIOYKH TOILIMBA C I[ETbI0
MOCJIEYIOUIEr0 pacTBOPEHUS 00JIyUEeHHOTO siAepHOTo MaTepuana. Kak
NpaBUJO, UCHOJB3YIOTCS CIEIHATBHO

npeJHa3HaYeHHble, CKOHCTPYUPOBAHHbIE I pyOKM MeTajlsla yCTpoiCcTBa, XOTs
MOJKET UCIIOIB30BATHCS M 00Jiee COBEpPIICHHOE 000PYI0BaHHE, HATPUMED JTa3epPhl.

JIMCTaHIIMOHHO ynpaBiisieMoe 000pyIoBaHUE, CIENHAIBHO MPEeIHa3HAYCHHOE
WM TIOJTOTOBJICHHOE JUIsl ICIIOJIB30BaHMs Ha YCTAaHOBKE 110 IIepepaboTKe, Kak OHa
OTIpeiesIeHa BhIIE, IS Pe3KH, PyOKH WIIM Hape3KHU COOPOK, MMyYKOB MM CTEpPIKHEH
00JIy4EHHOTO SIJIEPHOTO TOILJIUBA.

3.2. JluccosibBepbl
BBO/IHOE 3AMEUYAHUME

B nucconbBepbl 00BIYHO MOCTYIIAET U3MENbYEHHOE 0TpaboTaBIIee TOMINBO. B aTux
0e30IacHBIX C TOYKHU 3PEHUS] KPUTUYHOCTH pe3epByapax OOIyUEeHHBIN SEpHBIN
MaTepHaj pacTBOpSIeTCs B a30THOM KUCIIOTE, M OCTaoIuecs o0pe3ku 060j104ex
BBIBOJISITCSL U3 TEXHOJIOTMYECKOIO ITOTOKA.

be3omnacHble ¢ TOUKH 3peHUS] KPUTUYHOCTHU pe3epByapsl (Harpumep, Majioro
JMaMeTpa, KOJIbLEBbIE UM IPSIMOYTOJIbHBIE PE3EPBYaphl), CIEUATbHO
IpeJHa3HAaYECHHBIE WX MOATOTOBJIEHHBIE AJIs UCIOJb30BaHUS HA YCTAHOBKE 110
nepepaboTKe, KaK OHU OIPENIEICHBI BhILIE, I pACTBOPEHHUS 00JIyUEHHOTO SIAEPHOTO
TOIUIMBA, KOTOPbIE CIIOCOOHBI BBIAEPKUBATh TOPAUYIO, BBICOKOKOPPO3UOHHYIO
JKUJKOCTh U MOTYT IUCTAHIIMOHHO 3arpy>KaThCs U TEXHUYECKU 00CITY KUBATHCS.

3.3. DKcTpakTophl M 000pYI0BaHNE /I IKCTPAKLUU PACTBOPUTEIEM
BBO/IHOE 3AMEYAHUE

B 3KcTpakTOphI ¢ pacTBOPUTENIEM TMOCTYTAET KaK pacTBOP OOIyYSHHOTO TOIIIMBA U3
JICCOJIBBEPOB, TAK U OPTaHUYECKUN PaCTBOP, C TIOMOIILIO KOTOPOTO pa3/esoTCs
ypaH, IIyTOHUH U TPORyKTHI AeneHus. O0opyaoBaHUE IS SKCTPAKIUH
pacTBOpUTENIEM OOBIYHO KOHCTPYHPYETCs TaKMM 00pa3oM, 4TOOBI OHO
YIIOBJIIETBOPSIIO KECTKUM IKCILTyaTallHOHHBIM TPEOOBAaHUSAM, TAKUM, KaK
JUTUTENBHBIA CPOK CITYKOBI 6€3 TEXHUUYECKOTO 00CITY)KUBAHUS UJIH JIeTKast
3aMEHSAEMOCTb, IPOCTOTA B IKCIUTyaTallUH U YIPaBICHUH, & TAK)KEe THOKOCTD B
OTHOILLICHUH U3MEHEHHS TapaMeTPOB MpoLecca.

CrienmanbHO IpeJHa3HAYeHHbIE I OJITOTOBJIEHHBIE SKCTPAKTOPHI C
pacTBOPUTENIEM, TAKUE, KaK HACAJOYHbIEC UJIN MyIbCALlMOHHBIE KOJIOHHBI,
CMECHUTENIbHO-OTCTOMHBIE alllapaThl WK IeHTPOoOeKHbIe KOHTAKTHBIE alnapaThl IS
UCII0JIb30BAaHUS Ha YCTAHOBKE MO 00paboTKe 00IyYEHHOTO TOIIINBA. DKCTPAKTOPHI
C PacTBOPHUTEIIEM JIOJKHBI OBITh YCTOWYMBBI K KOPPO3NOHHOMY BO3JIEHCTBHUIO a30THOM
KHCJIOTBI. DKCTPAKTOPBI C pACTBOPUTENIEM OOBIYHO M3TOTABIMBAIOTCA C COOIIOACHUEM
Ype3BhIUalHO BBICOKUX TpeOOBaHU (BKII0OYas MPUMEHEHHE CIIEUaIbHBIX METOIOB
CBapKH, MHCHEKIUI, oOecrieueHne 1 KOHTPOJIb Ka4eCTBa) U3 MaJIOYTIIEPOIUCTHIX
HEP>KaBEIOLIUX CTajel, TuTaHa, HIMPKOHUS WM IPYTUX BICOKOKaYECTBEHHBIX
MaTEepHUaJIOB.

3.4 Xumuyeckne pesepByapbl V151 BbIICP:KHBAHUS WM XPAHCHHUS
BBOJIHOE 3AMEYAHUE

Ha sramne skcTpakiuy pacTBopuTesneM 00pa3yoTcsi TPU OCHOBHBIX TEXHOJIOTHYECKUX



MOTOKA KHUAKOCTU. Pe3epByapsl /uisl BbIACPKUBAHUS WIIM XPAaHEHUS UCIIOJIb3YIOTCS B
JanbHele o6paboTke Bcex TpeX MOTOKOB CIEAYIOIINUM 00pa3oM:

a) pacTBOp YUCTOrO a30THOKHUCJIOTO YpaHa KOHIIEHTPUPYETCS BbIIAPUBAHUEM U
IPOMCXOIUT MPOLECC JEHUTPALIUH, I'/Ie OH IIpeBpallaeTcs B OKCUJ ypaHa. OTOT
OKCHJ] TOBTOPHO MCIONB3YETCA B SJIEPHOM TOIUIMBHOM LIUKJIE;

b) pacTBOp BBICOKOAKTHUBHBIX MPOAYKTOB JACIEHUS OOBIYHO KOHLIEHTPUPYETCS
BBIITAPUBAHUEM U XPAHUTCS B BUJE KOHLIEHTPUPOBAHHOMN )KUJIKOCTU. DTOT
KOHILEHTPAT MOXKET BIOCIEACTBUM MPONTH BhIIApUBAaHUE WIH OBITH MpeoOpa3oBaH B
(dbopMy, IPUTOAHYIO I XPaHEHUS WIH 3aXOPOHEHUS;

€) pacTBOp YMCTOTO HUTpATa IUIyTOHUS KOHLUEHTPUPYETCS U XPAHUTCS A0
NOCTYIUIEHUS Ha JallbHEHIINE 3Talbl TEXHOJIOIHYECKOro polecca. B yactHocTy,
pe3epByapsbl 11 BBIACP)KUBAHUS MJIM XpPaHEHUsSI pACTBOPOB MJIYTOHUS
KOHCTPYHPYIOTCSI TAKUM 00pa3oM, 9TOOBI M30€XKAaTh CBSI3aHHBIX C KPUTUIHOCTHIO
npo0seM, BOSHUKAIOIIMX B PE3yJIbTaTe U3MEHEHUH B KOHIIEHTpAIMK WK popme
JTAHHOTO TMOTOKA.

CrienualibHO NpeIHa3HAYCHHBIE WU IOATOTOBJICHHBIE PE3EPBYaphl IS BbIIECP)KUBAHUS
WJTU XPaHEHUS JJIsl HCTIOJIb30BAHUS HA YCTAHOBKE T10 TIepepadoTKe 00IydeHHOTO
ToryuBa. PesepByapbl UIsl BbIIEPKUBAHUS UIIM XPaHEHUS JOJKHBI OBITh YCTONYNBEI
K KOPPO3UOHHOMY BO3JEHCTBHIO a30THOW KUCIIOTHI. Pe3epByaps! Uil BbIIEPKUBAHUS
WIN XpaHEHUs! OOBIYHO M3TOTABIUBAIOTCS U3 TAKUX MAaTEpHAIIOB, KaK
MaJoyIJIepOUCThIE HEPXKABEIOIINE CTAIU, TUTAH WU LIUPKOHUN WM IpyTHE
BBICOKOKAaU€CTBEHHBIE MaTepUabl. Pe3epByapsl 1S BbIACPKUBAHUS WM XPAHEHUS
MOTYT OBITH CKOHCTPYHPOBAHBI TAKUM 00pa3oM, YTOOBI X SKCIUTyaTalus U
TEXHUYECKOe 00CIyKHUBaHUE TPOU3BOJUINCH JUCTAHIIMOHHO, U MOTYT UMETh
ClenylouHue 0COOEHHOCTH C TOUKHU 3pEHUS KOHTPOJIS 32 SIAEPHON KPUTUYHOCTbIO:

1) OOpHBIi SKBUBAJICHT CTEHOK HJIM BHYTPEHHUX KOHCTPYKIIMH PaBEH MO MEHBIIICH
mepe 2%, m1bo

2) UWIWHIPUYECKUE PE3epBYyapbl MMEIOT MaKCUMalbHBIA auametrp 175 mm (7
JIFOMMOB), JINOO

3) TPSMOYTOJBHBINA WM KOJIBIIEBOW pe3epByap MMEET MaKCUMAIbHYIO IIIUPUHY 75 MM
(3 mroiima).

3.5. Cucrema KOHBepCHH HUTPATA ILTYTOHMSI B OKCHJY

BBO/IHOE 3AMEYAHUE

Ha GopIIMHCTBE YCTAHOBOK MO TIepepabOTKe ATOT KOHEUHBIN MPOIECC BKITFOYAECT
KOHBEPCHUIO PacTBOpa HUTPATA TIYTOHUS B IBYOKHUCH IUTYTOHUS. B 4HCI0 OCHOBHBIX
oTiepaIii 3TOTo MpoIecca BXOIAT: XPaHEHUE U KOPPEKTUPOBKA HCXOTHOTO
TEXHOJIOTMYECKOTO MaTepuaia, OCAKICHHUE U Pa3AelieHUue TBEPON U KUIKOH (a3kbl,
NpOKaIMBaHUE, 0OpaIeHe ¢ MPOYKTOM, BEHTHIISIUS, OOpaIleHHe ¢ OTXOAaMHU U
yIpaBJICHUE MPOLIECCOM. 3aMKHYThIe CHCTEMBI, CTIEIIUAIBLHO MPEeJHA3HAYCHHBIC
UJI TTOATOTOBIICHHBIC ISl KOHBEPCUH HUTpATa TUTyTOHUS B OKCHUJ] IUTyTOHUS, B
4aCTHOCTH, 000pyJOBaHHBIE TAKUM 00pa3oM, YTOOBI B30EKATh TOCTHKCHUS
KPUTHUYHOCTH U PAIUAIMOHHBIX AP(PEKTOB, a TAKIKE CBECTH K MUHUMYMY OTIACHOCTH,
CBSI3aHHBIE C TOKCUYHOCTBIO.

3.6. Cucrema KOHBEPCHH OKCH/IA ILTYTOHUSI B METAJLI
BBOJIHOE 3AMEYAHUE

DTOT mporecc, KOTOPBIH MOXKET OBITh CBSI3aH C YCTAHOBKOH IO mepepadboTke,
BKJIIOYaeT (pTOpupoBaHUE IBYOKUCH IUTYTOHHSI, OOBIYHO C IPUMEHEHUEM



BBICOKOAKTUBHOI'0 (PTOPUCTOTO BOAOPO/IA, C LENbIO NOJYUEHUs PTOpHUIa MIIYyTOHUS,
KOTOPBIN BIOCJEICTBUU BOCCTAHABIMBAETCS C TIOMOIIBIO METAUTMYECKOTO KaJIbIUs
BBEICOKOM YHCTOTHI A0 MOJYUYCHUA METANIMYCCKOTO IIJIYTOHUA U @Topnz[a KaJablus
B BUJIE LIUIaKa. B 4ynci0 OCHOBHBIX ONepaluii JaHHOTO Mpoliecca BXOIAT:
¢TopupoBaHue (HarpuMep, ¢ MPUMEHEHUEM 000PYIOBAHUS, COAEPIKALIETO
0J1aropoHble METAJIBl MU 3AIMMILEHHOTO MOKPHITHEM U3 HUX),
BOCCTAHOBJIEHHE MeTajia (HallpuMep, C MPUMEHEHHEM KEpaMUYECKUX TUTIIEH ),
BOCCTAaHOBJICHHE 1IlJIaKa, OOpalleHue ¢ NpoJyKTOM, BEHTHIISALMSA, OOpalleHue C
OTXOZIaMU U yIPaBIICHHUE IIPOLIECCOM.

3aMKHYTHe CHUCTCMBI, CICLIUAJIbBHO MPCAHA3HAYCHHBIC NN MMOATOTOBJICHHBIC JJIS
MPONU3BOACTBA METAJINIMYCCKOTI'O IIJIYTOHHS, B HaCTHOCTH, 060py,[[0B21HHBIC TaKUM
06pa30M, 4TOOBI N30€XKaTh AOCTUIKCHHUA KPUTUYHOCTHU U pPaJUATUOHHBIX
3(1)(1)€KTOB, a TaK>XX€ CBECTU K MUHUMYMY OITACHOCTH, CBA3aHHBLIC C TOKCUYHOCTBIO.

4. YCTaHOBKH /IJI1 H3TOTOBJIEHHSI TOIUTMBHBIX 371EMEHTOB
"VYcTaHoBKa [l M3TOTOBJICHUS TOILIMBHBIX 3JIEMEHTOB" BKJIIOYAET 00OPYAOBaHHUE:

a) KOTOpOC OOBIYHO HaxoauTcCs B HCIOCPECACTBCHHOM KOHTAKTC C TCXHOJIOTUICCKUM
IMOTOKOM AACPHOT0 MaT€pHraja Mjin HCIOCPECACTBECHHO 06pa6aTI)IBaeT €ro, UJin X<
YHOpaBJIdgeT UM, UJIH,

b) xoTopoe repMeTU3UpYeET AAEPHBIA MaTepua BHyTPU 00OTOUKH.

5. YcranoBku 1151 paziesieHus1 H30TOINOB YpaHa U 000pyA0BaHue, KpOMe aHATUTHYECKHX
npuOOPOB, CIEIMAIBLHO NPeIHA3HAYEHHOE HJIU NOAr0TOBJIEHHOE /LISl 3TOI0

[IpeameTsl 060pynOBaHUS, HA KOTOPbBIC, KAK CUUTACTCS, PACIIPOCTPAHIETCS
3HaueHue ¢pa3bl "000pyqOBaHUE, KPOME AHATUTHICCKUX MPUOOPOB, CIICIIHATBEHO
NpeIHa3HAYCHHOE WIJIH MOJITOTOBJICHHOE" JIJIs pa3zielieHHs U30TONOB ypaHa, BKIIOYAI0T
B ce0s:

5.1. I'azoBbIC ueHTpn(byrn N Y3JIbl 1 KOMITOHEHTDI, CIICHIHAJIBLHO IPEIHA3HAYCHHBIC UJIH
MOATr0OTOBJICHHBIC 11 UCITOJIb30BAHHUSA B IT'a30BbIX ueHTpm[)yrax

BBO/JHOE 3AMEYAHUNE

l"azoBas neHTpudyra 0OIYHO COCTOUT U3 TOHKOCTEHHOTO(BIX) HHJIUHPA(OB)
nuaMmeTpom ot 75 mm (3 aroiima) mo 400 mm (16 q10MOB) ¢ BEpTUKAIbHOM
LEHTPaJbHOU OChIO, KOTOPHIH(€) moMelleH(bl) B BAKyyM U BpaaeTcsi(foTcs) ¢
BBICOKOM OKPYKHOU CKOpocThIO mopsika 300 m/c unu 6oinee. st mocTKeHHs
0O0JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTEpUaIbl BPAIAIOIIUXCSI KOMIIOHEHTOB
JOJ’)KHBI UMETh BBICOKOE 3HaU€HHE OTHOUICHUS MPOYHOCTHU K TUIOTHOCTH, a
poTopHas cOopKa H, CIe0BaTeIbHO, OTACIbHBIC €€ KOMIIOHEHTHI TOJIKHBI
H3TOTOBJISITHCS C BEICOKOM CTETIEHBIO TOYHOCTH, YTOOBI pa3zbamaHc ObLI
MHUHUMAIbHBIM. B oTnuune ot Apyrux HeHTpudyr raoBas HeHTpUQyTa s
oborareHus ypaHa UMeeT BHyTPH POTOPHOI KaMepbl BpaIIalomyCs(Hecs )
neperopoaky(u) B popme AMCKa U HEMOJBUKHYIO CUCTEMY TOJa4YU U OTBOJA ras3a
UFg, cocTosliiyro o MEHbILIEH MEPE U3 TPEX OTACIIbHBIX KaHAJIOB, 1BA U3 KOTOPBIX
COEIIMHEHBI C JIONATKAMH, OTXOSIIUMHU OT OCH POTOpa K nepudepuitHoOM JacTu
poTOpHOH KaMephl. B BakyyMe Hax0oquTCs TakkKe psi/i BAXKHBIX HEBPALIAIOLIUXCS
AIIEMEHTOB, KOTOPBIE, XOTSI 1 HIMEIOT OCOOYI0 KOHCTPYKITUIO, HE CJIOKHBI B
W3TOTOBJICHUH U HE U3TOTOBIAIOTCS M3 YHUKAIbHBIX MaTepuanoB. Llentpudyxnas
YCTaHOBKA, OJTHAKO, TPeOyeT OOJBIIOTO YHCIa 3TUX KOMIIOHEHTOB, TaK YTO HX
KOJIMYECTBO MOXKET CIY>KUTh BaXKHBIM HHJIMKATOPOM KOHEUHOTO MCIIOIb30BAHMUS.

5.1.1. Bpamaroummecsi KOMIIOHEHTbI



a) IlonHble poTopHBIE COOPKU:

TOHKOCTEHHbIE LIUIMHPHI WU PSAJl COEAMHEHHBIX MEKAY COOONH TOHKOCTEHHBIX
IIWIMHAPOB, U3TOTOBJICHHBIX M3 OJJHOTO U 00Jiee MAaTEPUAIOB C BEICOKUM
3HAYE€HHEM OTHOIIEHHUS NPOYHOCTHU K IJIOTHOCTH, YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHUU « nacrosimemy pasneny. CoeanHeHne
LWIMHJIPOB MEXKIY COOON OCYIECTBISAETCS MPU MOMOILIY T'HOKUX CHIb()OHOB HIIH
KoJiel], onucaHHbIX B yacTu 5.1.1. ¢) Huke. CoOpaHHBIN pOTOp UMEET
BHYTPEHHIOIO(HE€) MEPErOpOIKY (1) U KOHIEBHIE Y3JIbl, OMMHCaHHbIE B YyacTAx 5.1.1-d) u
e) Hmke. OTHAKO TOJTHAst cOOpPKa MOXKET OBITh IMOCTABIICHA 3aKA3UUKYy B YACTHYHO
CcOOpaHHOM BHJIE.

b) Potopnbie TpyOBbI:

CrnenuanbHO NpeAHa3HaYeHHbIE WK TOATOTOBIEHHBIE TOHKOCTEHHbBIE IIMJIMHPHI C
tonuHou cteHku 12 Mm (0,50 mroiima) uin MeHee, nuameTpoM oT 75 mMm (3
nroima) 10 400 mm (16 nr0¥MOB), U3TOTOBIICHHBIC U3 OJHOTO WIIH OoJIee
MaTEepHAJIOB, UMEIOIINX BHICOKOE 3HAYEHHE OTHOIICHHUSI IPOYHOCTH K TUIOTHOCTH,
ykazanHbIx B [IOSSCHUTEJIBHOM 3AMEYAHMMU k Hactosmemy pasneny.

¢) Kompma nnu crnbdoHsbI:

KoMmnoHeHTsI, crieninanbHO MpeAHa3HaueHHbIC WU TOATOTOBICHHBIE JIJIS1 CO3/IaHUS
MECTHOH OTOPHI TSI POTOPHON TPyObI MM COETMHEHUS psijla POTOPHBIX TPYO.
Cunb@oHbI IpeACTaBIAIT OO0 KOPOTKHE HUIUHAPHI C TOJUHOW CTEHKH 3 MM
(0,125 mroitma) unu MeHee, quaMmeTpoM oT 75 mm (3 mroiima) mo 400 mMm (16 mroiiMoB),
MMEIOIIUX OJIUH TO(p ¥ U3TOTOBJICHHBIE U3 OJHOTO U3 MaTEPUAIOB, UMEIOLIUX
BBICOKOE 3HAUYE€HUE OTHOUICHHS MMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
I[TOACHUTEJIBHOM 3AMEYAHUWMU k HacTosAmEMy pa3iemy.

d) Ileperopoaxu:

Kommnonents! B popme nucka quametpom ot 75 mm 10 400 mm (ot 3 g0 16 aroitmoB),
CIIELUATILHO Mpe/IHa3HAYCHHbIE WU TIOJITOTOBJICHHBIE /1JI1 YCTAHOBKH BHYTPHU POTOPHOM
TpyObI LIEHTPU(DYTHU C LETbIO U30JIMPOBAThH BHIMYCKHYIO KaMepy OT I'JIaBHOM
pa3enuTeNIbHON KaMephbl U B HEKOTOPBIX CIydasX AJis YIy4YlIeHUs HUPKYJIALNH ra3a
UF¢ BHYTpH II1aBHOM pa3feauTeIbHON KaMephl POTOPHOU TPYOBl M M3TOTOBJICHHBIE U3
OJIHOTO U3 MaTepHUaIOB, UMEIOUIUX BHICOKOE 3HAUEHHE OTHOIIEHUS MPOYHOCTHU K
wioTHOCTH, YKa3aHHbIX B [IOSACHUTEJIBHOM 3AMEYAHUNMU k HacTosimeMy
pazzeny.

e) BepxHue/HWKHUE KPBIIITKH:

KomnonenTs! B popme nucka auamerpom ot 75 MM (3 mroitma) 1o 400 mm (16
JI0MIMOB), CHIELIMAJIBHO NIPEAHA3HAYE€HHbIE MIIM [TOrOTOBJIEHHBIE TAKMM 00pa3oM,
4TOOBI TOYHO COOTBETCTBOBATH IMAMETPy KOHIIOB POTOPHOM TpyOBI U Oaroaps
sTomy ynaepxkuBaTbh UFs BHyTpHu €e. DTH KOMIIOHEHTHI UCIIOJIB3YIOTCA JJIsI TOTO,
4TOOBI MOJACPKUBATH, YIEPKUBATh WIN COACPKATh B ce0e KaK COCTABHYIO 4aCTh
9JIEMEHTHI BEPXHETO MOJIIMITHUKA (BEPXHIS KPBIIIKA) WIN CIIy>)KUTh B Ka4eCTBE
HECYILIEH YacTH BPaLAIOIIMXCs AIEMEHTOB IEKTPOJBUIATENS U FJIIEMEHTOB
HUKHEro NOJIMNHNUKA (HUXKHAS KPbIIIKA), U U3TOTOBIAIOTCS U3 OJHOTO U3
MaTEpUAIOB, UMEIOLUX BHICOKOE 3HAYEHNE OTHOILIEHUS IPOYHOCTH K IUIOTHOCTH,
yka3za"HbiX B [IOACHUTEJIbBHOM 3AMEYAHUNMU k HacTosiieMy pa3aeny.

[MTOSCHUTEJIbBHOE 3AMEUAHUWE
J1a Bpaiaroumxcs KOMIOHEHTOB HEHTPU(YT UCTIONB3YIOTCS CIEAYIOIUE MaTEepUabl:

a) MapTEHCUTHOCTAPEIOIINE CTAIH, UMEIOIINE MAKCUMAJIbHBIN IIpefes MPOYHOCTH



5.1.2

Ha pactskenne 2,05 x 10° H/m? (300 000 ¢yHT/KB. Qroiim) win Gonee;

b) aTrOMHHHUEBBIC CIIABBI, MMEIOIINE MAKCHMAIbHBIA MpeAes MPOYHOCTH Ha
2 N
pactsoxerne 0,46 x 10° H/m” (67 000 byHT/KB. moiim) win 6oiee;

€) BOJIOKHHUCTBIE (HUTENOJOOHBIC) MaTepraibl, MPUTOAHbBIE AJISl UCTIONB30BAHUS B
KOMITO3UTHBIX CTPYKTypax M HMMEIOIINE 3HAUYCHHUs yIeTbHOr0 MOAYJIs yrpyroctu 12,3
x 10° M i Gosee 1 MAKCUMATBHOTO YAEIBbHOTr0 Ipejesna NPOYHOCTH Ha PacTsIKEHUE
0,3 x 10° M nim Gonee ("yaembHBIH MOIYIIb yIpyroct" - 910 Moxyis FOura B H/M?,
JIeTICHHBIN Ha yJenpHbIN Bec B H/M’; ""MakcuMalbHBIN yAETBHBIHN MIpees MPOYHOCTH Ha
pacTsbkeHHe" - ’TO MaKCUMAaJIbHBIN MpeJe MPOYHOCTH Ha PACTSKEHUE B H/Mz,
JICJICHHBIN HA YJIEJIbHBIN BEC B H/ve,

CrarnyecKkne KOMIIOHEHTBI
a) [TogmmmHNKY ¢ MAarHUTHOM ITOIBECKOM:

CrnenmanbHO NpeIHa3HaYeHHbIE UITH MTOATOTOBJIEHHBIE MOAMIMITHUKOBBIE y3IIbl,
COCTOSIIIME U3 KOJIBIIEBOI'O MAarHMTa, MOJIBEIIEHHOI0 B 000iiMe, coaeprKalieit
neMrdupyromyt cpeay. O6oiima u3rotoBusercs U3 ctoikoro Kk UFg
matepuana (cm. IOACHUTEJIIBHOE 3AMEYAHME x pazneny 5.2.). Maraur
COEJIMHSETCS C MOJIOCHBIM HAKOHEUHUKOM WJIM BTOPbIM MarHUTOM, YCTaHOBJIEHHBIM Ha
BEpXHEH KpBHIIIKe, OMHCcaHHOM B pazaene 5.1.1. ). MarHuT MoxeT umetsh popmy
KOJIbIIa C COOTHOIIEHUEM MEXJy BHEIIHUM U BHYTPEHHUM JUaMETPaMU, MEHBILIUM
wix paBHbIM 1,6:1. MarHut MoxxeT UMeTh opMy, 00eCIIeYUBAIONIYI0 HAaYaJIbHYIO
nporuraemMocts 0,15 I'a/m (120 000 exuaun CI'C) wm 6osee, Wil 0CTaTOYHYIO
HaMarHu4eHHocTb 98,5% nnu Gosnee, WM MPoU3BeIeHUE MHIYKIIMN HA MAaKCUMAJIbHYIO
HATPSKEHHOCTB ot Gosee 80 kILx/M° (107 T'e.D). KpoMe 0BBIYHBIX CBOICTB
MaTepHaia, HeOOXOAMMBIM IPeBapUTENbHBIM YCIOBUEM SIBIISICTCSI OTPAaHUYECHHE OYEHb
MasneiMu fonyckamu (Menee 0,1 mm unu 0,004 mroiima), OTKIIOHEHHUSI MAarHUTHBIX OCEM
OT TeOMETPHUUYECKUX ocei niam obecrneyeHne 0cob60i rOMOreHHOCTH MaTepuaa
MarHuTa.

b) Tlommumanku/nemndepsr:

CrnenuanbHO MpeHa3HAYeHHBIE WIN TOATOTOBJICHHBIE TOAUITHUKH, COJepKAIINe
y3€JI OCh/YIJIOTHUTEIHHOE KOJIBII0, CMOHTUPOBAaHHBIN Ha femIiidepe. Och 0OBITHO
HpeCcTaBiIsieT co00il Basl U3 3aKaJICHHOM CTaJd C OJHUM KOHIIOM B hopMme
norycepsbl, U CO CPeICTBAMU TOJCOSAMHEHUS K HUKHEW KPBIIIKE, OIMCAaHHOH B
pazznene 5.1.1. e), Ha gpyrom. Bai, ogHako, MOXXET ObITh COEMHEH C
THIPOAMHAMHYECKUM MOAMUITHIKOM. KoIbiio nmeeT Gpopmy TabiaeTKu ¢
nonychepuueckuM yriayOaeHHEM Ha OJTHON MOBEPXHOCTH. DT KOMIOHEHTHI 4YacTO
MOCTAaBJISIOTCS OTACIHHO OT Aemiidepa.

¢) MonekynspHble HaCOCHI:

CriennanbHO TpeJHa3HAYeHHbIE WM TIOTOTOBJICHHBIE IUINHAPHI C BBITOYEHHBIMU WIIH
BBIJIABJICHHBIMHA BHYTPU CIIUPAIBHBIMU KaHABKAMH H C BRICBEPJICHHBIMHU BHYTPHU
OTBEPCTUAMH. TUMIOBBIMH pa3MepaMu SIBJISIOTCS CIEIyIOUIUE: BHYTPEHHUI TUaMETp
oT 75 Mm (3 mroitma) go 400 mm (16 aroiimoB), Tonmuna creHku 10 mm (0,4 aroiima)
uau OoJiee, ¢ JJIMHOMW, paBHOW nuaMeTpy win Oosbiie. KaHaBKky 0OBIYHO UMEIOT
NpsIMOYTOJIBHOE TonepeyHoe ceuenue u rmyouny 2 mm (0,08 nroiima) mium 6onee.

d) CraTtops! nBUTaTENCH:

Cneunaano MNpCaAHAa3HAYCHHBIC UJIX NOATOTOBJIICHHBIC CTATOPbL KOHBHCBOﬁ
(GhOpMBI 1J1s1 BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THUCTEPE3UCHBIX (MIU PEAKTUBHBIX )
AJIEKTPOJBUTATENCH IEPEMEHHOTO TOKA JJIsI CHHXPOHHOM paboTHl B YCIOBHUSAX
Bakyyma B auamna3zone yactot 600-2000 I'u u B quanazone momnoctend 5S0-1000 BA.



CraTopbl cOCTOST U3 MHOTO(A3HBIX 0OMOTOK Ha MHOTOCIIOHOM JKEJIE3HOM
CEpICUYHUKE C HU3KUMU TIOTEPSIMH, COCTABJICHHOM M3 TOHKHX IUIACTUH. OOBIYHO
tonmuHoM 2,0 mm (0,08 mroitma) wim MeHee.

e) Kopnyca/mpuemuuku neHTpudyru

KoMnoHeHThI, cienuanbHo NpeAHa3HauY€HHbIE WM TOATOTOBICHHBIE JUIS
pasMelleHus B HUX cOOpKH pOTOpHOM TpyObI ra3oBoii ieHTpudyru. Kopmyc cocrout us
JKECTKOTO LIMJIMHAPA ¢ TonuHoN cteHku 10 30 mm (1,2 aroiima) ¢ mpeun3uoHHO
00paboTaHHBIMU KOHIIAMHM JUI YCTAaHOBKH MOJUIUITHUKOB U C OJTHUM WU
HECKOJIbKUMH (prraHIiaMu 1711 MOHTaxa. OO0paboTaHHbBIE KOHIIBI MTAPAJUICIBHBI IPYT
JIpyry ¥ IEepIEHANKYJIIPHBI IPOJOJIBHON OcH nuiuHApa B npenenax 0,05 rpanyca
unu MeHee. Kopryc MoxeT Takxe npeAcTaBiIsiTh COO0N KOHCTPYKIHUIO STYEUCTOTO
TUNA JUIA Pa3MELEHNUs B HEM HECKOJIBKUX POTOPHBIX TpyO. Kopryca usroraBiuBaroTcs
W3 MaTepuaoB, Koppo3uecToknx K UFq, niay 3anumaroTcst TOKPbITHEM U3 TAKHX
MaTepHuaoB.

f) JloBymiku:

CrennanbHO MpeHa3HauYE€HHbIE WU MTOATOTOBIEHHbIE TPYOKH BHYTPEHHUM
nuameTpom 110 12 mwm (0,5 mroiima) st uzsnedeHus raza UFq u3 potopHo# TpyOb! Mo
Metony TpyOku Iurto (T.e. c oTBepcTHEM, HANIPaBICHHBIM HA KPYTOBOM MOTOK ra3a B
POTOpPHOI1 TpyOe, K IpIMeEpY, MOCPEICTBOM H3rHba KOHIA pauaIbHO PACTIONOKEHHOMN
TpyOKH), KOTOPBIE MOKHO MPUKPENUTH K IIEHTPATbHONW CHCTEME U3BJICUCHHUS rasa.
TpyOKku U3roTOBIEHBI U3 MaTepuaioB, kopposuectoikux kK UFs, nnu 3amuimarorcs
MOKPBITUEM M3 TAKUX MaTEpPUAJIOB.

5.2. CnennaibHO NpeAHA3HAYECHHbIE HJIU NOAT0TOBJIEHHbIE BCIIOMOTIaTeIbHbIe CHCTEMBI,
000py/10BaHUE M KOMIIOHEHTHI /ISl HCMOJIb30BAHNS HA rAa30LeHTPUYKHOI
YCTAaHOBKE 0 000ralieHuo

BBOJIHOE 3AMEYAHUE

Bcnomorarenbabie cCHCTEMBI, 000PYI0BAHIE U KOMIIOHEHTHI Ta30IeHTPUDYKHON
YCTAaHOBKH 110 000TAIICHHUIO TIPEICTABIISIOT COO0H CUCTEMBbI YCTAHOBKH, HEOOXOIMMBIC
st nonayu UFg B ieHTpudyTH, JUTS CBSI3U OTACNBHBIX HEHTPUDYT MEXKIY co00ii ¢
1IeJIbI0 00pa30BaHus KacKaaoB (MM CTyMeHe# ), 4TOObl JOCTUYb 00JIe€ BHICOKOTO
oOoramenus u u3Bieus "mpoaykt" u "xBocthl" UFs u3 nentpudyr, a Takxke
o0opyaoBaHu€e, HEOOXOAMMOE JJIsl IPUBEICHHS B IEUCTBUE IEHTPUDYT HIU IS
ynpaBineHus ycraHoBkoil. O6sruno UFg ncnapsieTcss U3 TBEpAbIX BEUIECTB,
MOMEILIEHHBIX BHYTPHU MOJOTPEBAEMBIX aBTOKJIABOB, U MOAAETCA B ra3000pa3HO
dbopMme k nieHTpUdyram yepes3 cucTeMy KOJUIEKTOPHBIX TPYyOOTPOBOIOB KacKaa.
"ITpoxyxt" 1 "xBocThl" UF6, mocTymnaromme u3 neHTpudyr B BUae ra3000pa3HbIX
MOTOKOB, TAK)Ke MPOXOIAT YePE3 CUCTEMY KOJUIEKTOPHBIX TPYOOIIPOBOIOB
KacKaJia K XOJIOJHBIM JIOBYIIIKaM (paboTaronium mpu temmepaTtype okoio 203° K (-
70°C)), rie OHU KOHAECHCUPYIOTCS U 3aT€M MOMEUIAI0TCS B COOTBETCTBYIOILIHE
KOHTEIHepHI JIs1 TPAHCHIOPTUPOBKHU WM XpaHeHus. Tak kak yCcTaHOBKa IO
000TaIeHUIO COCTOUT U3 MHOTHUX THICSIY IICHTPUQYT, COOPAaHHBIX B KACKa b,
CO3J1al0TCSI MHOTOKHJIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIPOBOABI KACKAI0B C
THICSTYAMU CBAPHBIX IIBOB, PUYEM CXeMa OCHOBHOM YaCTU MX COCAUHCHUHN
MHOTOKpaTHO NoBTOpsieTcss. O00pyaoBaHHE, KOMIIOHEHTHI U CUCTEMBbI
TpyOOMPOBOIOB UTOTOBISIFOTCS C COOIO/IEHUEM BBICOKUX TPpeOOBaHUN K BaKyyM-
MJIOTHOCTH ¥ YUCTOTE 00pabOTKH.

5.2.1. CucremMsl mogaum/cucremMbl 0TBoAA "'mpoaykra'’ u '"XxBocToB'

CHeHI/IaJ'IBHO IpE€AHa3HAYCHHBIC NI ITIOATOTOBJICHHBIC TCXHOJIOTHYCCKNE CUCTEMBI,



5.2.2.

5.2.3.

5.24.

BKJIIOYAarOmiue:

MUTAIONIME aBTOKIABHI (MM CTAHILINU), UCTOIb3yeMble s nonaun UFg B
kackazpl eHTpudyr npu gapnernn A0 100 xI1a (15 pyHT/KB. MI0¥iM) 1 TpU
ckopoctu 1 xr/4 unu Goinee;

JecyOonuMaTopsl (MIIK XOJIOTHBIC JIOBYIIKH ), MCTIONB3YEMBbIE /ISl BEIBEICHUS
UF¢ u3 xackanos npu nasiaenuu a0 3 xlla (0,5 ¢pyHT/KB .a10¥iM).
HecybnumaTopsl criocobHs! oxnaxaarses 10 203° K (-70°C) u narpeBatbest
10 343° K (70°C);

craHiuu "mpoaykra" u "XBocTOB", ucnosb3yembie s nepementenus UFg
B KOHTEHHEPBHI.

Ota ycTaHOBKa, 000py10BaHUE M TPYyOOIPOBOABI NOJHOCTHIO U3TOTABINBAIOTCS U3
ctoiikux k UFs MaTrepuanoB i 3alMIIA0TCsA TOKPBITUEM U3 HUX (CM.
[MTOACHUTEJIbBHOE 3AMEUYAHMUE x nanaomy pasaeiny) ¢ COOIOICHHEM BBICOKHX
TpeOOBaHMI K BaKyyM-IIJIOTHOCTH U YUCTOTE 0OpabOTKH.

MaiuHHBIE CHCTEMbI KOJUIEKTOPHBIX TPYOOIPOBO/I0B

CrnenuanbHO NpeHa3HAYEHHbIE WU MOJrOTOBJIEHHbIE CUCTEMBI TPYOOIIPOBOIOB U
KOJIIEKTOpOB 115 yaepkanusi UFg BHYTpH HEeHTpUPYKHBIX KacKaaoB. ITa CETh
TpyOOTIIPOBOAOB OOBIUHO MpEACTaBIAET 000 cuctemMy ¢ "TpOHHBIM" KOJIIEKTOPOM,
U KaKaas HeHTpudyra cCoelnHEeHa C KaXKAbIM U3 KOJUIeKTopoB. Cliej0BaTeNbHO, cXeMa
OCHOBHOM 4aCTU UX COEIUHEHHs] MHOTOKPATHO MOBTOpsieTCsA. OHa MOITHOCTBIO
nsrorasiuBaercs u3 ctoikux k UFg matepuanos (cm. [IOACHUTEJIBHOE
3AMEYAHMUE k HactosieMy paszeiy) ¢ coOI0IeHMEM BbICOKMX TpeOOBaHUI K
BaKyyM-IJIOTHOCTH M YHCTOTE 0OPaOOTKH.

Macc-cnexrpoMeTpbl/ucTounnku noHOB 1Jisi UFg

CrienraJibHO TIpeIHA3HAYEHHBIC WM TTOATOTOBJICHHBIC MAarHUTHBIC W KBAIPYTIOIbHBIC
MacC-CIEKTPOMETPBI, CITIOCOOHBIE TPOU3BOIUTH MPSIMON OTOOP MPOO Mo1aBaeMOi
Macchl, "mpoaykTa" unau "XBocTOB" U3 ra3oBsx MOTOKOB UF¢ u o0manaroriie
MTOJIHBIM HAOOPOM CJIETYIONINX XapaKTEPUCTHK:

1. ynenpHas paspeniaroas CriocoOHOCTh 1Mo Macce cBbiie 320;

2. COACPKAT UCTOUYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXpOMa HJIKN MOHECIIA
HJIN 3alMUIICHHBIC TIMOKPBITUCM K3 HUX, WJIW HAKCIUPOBAHHLIC,

3. comepKaT MOHHU3AIMOHHBIE MCTOYHHKH C OOMOapIUpOBKOM AIIEKTPOHAMU;
4. comepKat KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JJII U30TOMTHOTO aHAIIN3a.
IIpeoGpa3oBaTesin 4acTOTHI

[TpeoOpa3zoBareny 4aCTOTHI (TaKXKe H3BECTHBIC KaK KOHBEPTOPHI U HHBEPTOPHI),
CIIeIUAIBHO MIPETHA3HAYCHHBIC WIIH TTOATOTOBIICHHBIC JIJISl TUTAHUSI CTATOPOB
JBUTATENEH, ONpeIeIeHHbIX B oAnmyHKTe 5.1.2. d), unu yacTi, KOMIIOHEHTHI U
mocOOpKHU TakuX peoOpa3oBaTeeil 4acTOThI, 00IaAar0IIHe TOTHBIM HA00pOM
CIIEYIOIINX XapaKTePUCTUK:

1.  mHOrodasusii BeIxo B quanazone ot 600 mo 2000 I'm;

2. BBICOKas CTAOMIBHOCTS (co cTabunm3arueit yactorsl myurie 0,1%);
3.  HU3KHE HEIMHEHHbIEe UCKaKkeHus (MeHee 2%);

4. ko duuueHT nonezHoro aeictaus ceuiire 80%.

[TOACHUTEJIBHOE 3AMEYAHUE



[lepeuricneHHoe BbIllle 000PYI0BAHUE BCTYIAET B HEMTOCPEACTBEHHBIN KOHTAKT C
TexHosiornueckuM razoM UF¢ miin HemocpeCTBEHHO ynpaBisieT paboToi HeHTpUPyr
U IPOXOXKIAEHUEM raza oT HeHTpU(dyru K HeHTpudyre v U3 Kackaja B Kackas.

Kopposuecroiikue k UF¢ MaTepuanbl BKIIOYAIOT HEPIKABEIOUIYIO CTallb, AIFOMUHUIA,
ATFOMUHUEBBIE CIIJIaBbl, HUKEJb WIH CIUIaBhI, cofepxkamue 60% u 0oyiee HUKEIIs.

5.3. CHeIII/IaJIbHO NMpeIHa3HAYCHHbIC WX ITOAT0TOBJICHHBIC (360pKI/I U KOMIIOHCHTbI JJIA

5.3.1

5.3.2

533

HCII0JIB30BAHUSI PH ra301u(Ppy3u0HHOM 000T aAlLIeHNH
BBOJIHOE 3AMEYAHUWE

[Tpu razoandpy3noHHOM METOJE pa3/ieNeHUs] U30TONOB ypaHa OCHOBHOM
TEXHOJIOTHYECKONU COOPKOU SABIAECTCS CIEIUATbHBIA TOPUCTHIN
razonudy3noHHBIH Oapbep, TEMI00OMEHHUK ISl OXJITKIACHHS ra3a (KOTOPBIN
HarpeBaeTcs B MPOLECCe CKAaTHA), YIUIOTHUTEIbHbIE KJIalaHbl U PEryIUpYIOIIne
KJIaTaHbl, a Takke TpyOompoBoabl. [Tlockonbky B razonudpy3moHHOM
TEXHOJOTUHU ucnoib3yercs mectudropuctsiii ypan (UFg), Bce o6opynoBanue,
TPyOOIIPOBOIBI M IOBEPXHOCTH NU3MEPHUTEIBHBIX IPUOOPOB (KOTOPHIE BCTYAIOT B
KOHTAKT C Ia30M) JOJKHBI M3TOTABIMBATHCS U3 MAaTEPUANIOB, COXPAHSIOIIUX
cTabmipHOCTH Ipu KoHTakTe ¢ UFq. 'a3omuddy3nonnas ycTaHOBKa COCTOHT U3 psijia
TaKuX COOpPOK, TaK YTO UX KOJIMUYECTBO MOXKET OBITh BaXKHBIM IOKa3aTeJIeM KOHEYHOTO
IIPEIHA3HAYCHHS.

I'azonuddysuonnnie 6apbepbl

a) CneuuanbHO NIpeJHA3HAYEHHbIE WM MOJTOTOBJIEHHBIE TOHKHE, IOPUCTHIE
¢usTpsl ¢ pasmepom nop 100-1000 A, Tonmunoii 5 Mm (0,2 qroiimMa) UM MeHbIIE, a
I TpyOdaThix GopM nuamerpom 25 Mm (1 110¥iM) UK MEHBIIIE, U3TOTOBJICHHBIC U3
METAININYECKUX, MOJIMMEPHBIX WIM KEPAaMHYECKUX MAaTEPHAIOB, KOPPO3ZHUECTOMKUX K
UF6, n

b) cnenmanbHO MOATOTOBIEHHBIE COCAMHEHHUS WM MOPOIIKH JJIsI H3TOTOBICHUS
Takux (GuabTpoB. Takue COENUHEHNS W TIOPOIIKH BKIIOYAIOT HUKEIh WU CIUIABBI,
coaepxkamue 60% wuau 60ee HUKEsI, OKCH alfoMuHUs uin ctoiikue Kk UFg
MOJIHOCTHIO (PTOPUPOBAHHBIE YTIEBOIOPOAHBIE MTOTUMEPHI ¢ YUCTOTOU 99,9% nnu
Oosee, pazmepom vactuil MeHee 10 MKM 1 BBICOKOM OTHOPOJHOCTBIO YaCTHIL IT0
KPYMHOCTH, KOTOPBIE€ CIEIHUATIbHO MOATOTOBIIEHBI JJIsI U3TOTOBICHUS
ra3oau¢y3HOHHBIX 0aphEPOB.

Kameps1 nugdysopos

CnenuanbHO MpeJHa3HaYeHHbIE WU NTOATOTOBJICHHBIE T€PMETHUHBIC [IMITUHIPHYECKNE
cocyasl quamerpom oomnee 300 mm (12 groiimoB) u mmuHOM 601ee 900 mm (35
JIOMIMOB), MJIH IIPSIMOYTOJIbHBIE COCYIbl CPAaBHUMBIX pa3MEpPOB, UMEIOLIUE OUH
BITYCKHOM U JIBa BBIITYCKHBIX MATPyOKa, AUaMETP KaXI0To U3 KOTOpbIx Oosee 50 MM (2
JIfoiMa), JIsl TOMEIIEeHUs B HUX Ta30Au¢dy3HOHHBIX 0aphepoB, H3TOTOBJICHHBIC U3
croiikux Kk UFs MarepuanoB WK 3allMILEHHbIE TOKPBITUEM U3 HUX, U
npeaHa3HauYeHHbIE 1JI1 YCTAHOBKU B TOPU30HTAIBHOM HMJIM BEPTHUKAIBHOM
MOJIOKEHHUU.

Kommpeccops! 1 razonyBku

CrennanbHO TIpeIHa3HAYCHHBIC WITH TIOJITOTOBIEHHBIE OCEBbBIE, IIEHTPOOSIKHBIC HITN
00BbEMHBIE KOMIIPECCOPHI, HJIA Ta30yBKH C MPOU3BOIUTEIFHOCTHIO Ha Bcoce 1

M /MuH unu Gonee UFg 1 ¢ faBieHneM Ha BBIXOJE 4O HECKOJbKHX coTeH Klla (100
(GYHT/KB. II0WM), TpeTHa3HAUYCHHBIE JIJIs1 JOJATOBPEMEHHOM dKcTuTyaTauu B cpeae UFg
C DIIEKTPOABUTATEIEM COOTBETCTBYIOIICH MOIIIHOCTH WJIH O€3 HETO,



5.34.

5.3.5.

a TaKKe OTAEJIbHbIE COOPKU TaKUX KOMIIPECCOPOB U Ta30yBOK. DTH KOMIIPECCOPHI U
ra3oyBKU UMEIOT Niepena faBieHus ot 2:1 10 6:1 u u3rotaBIuBaOTCs U3 CTOMKUX K
UFs MaTepralioB UM MOKPBIBAKOTCS UMH.

YmioTHeHust Bpallariuxcs BajaoB

CHGHI/IaHI)HO MPEAHA3HAYCHHBIC NI MOATOTOBJICHHBIC BAKYYMHBIC YIUIOTHCHUS,
YCTaHOBIICHHBIC HA CTOPOHE MO/[a41 U HA CTOPOHE BBIXOJA Ui YIUIOTHCHHUS Baja,
COCIMHSIOIIET0 POTOP KOMIIPECCOpa MIIH Ta30{yBKH C MPUBOIHBIM IBUTATEIIEM, C
TeM 4TOOBI 00ECICUNTh HAICKHYIO FEPMETU3AIINIO, TIPEIOTBPAIIAIONIYI0 HATCKAHUE
BO3/lyXa BO BHYTPCHHIOIO KaMepy KOMIIpeccopa WiIu ra30JayBKH, KOTOpas
HanonHeHa UF¢. Takue yniaoTHeHUs: 0OBIYHO MPOEKTUPYIOTCS HA CKOPOCTH
HaTekaHus 6ydeproro raza menee 1000 cv’/MuH (60 moiiv’/MuH).

TemoooMeHHnku 1151 oxJaa:kaenus UK

CrieruaibHO TIpeTHa3HAYCHHBIC WUITH TIOJITOTOBJICHHBIC TEIIOOOMEHHHKH,
U3rOTOBIICHHBIE U3 cTOWKNX K UF¢ MaTepnanoB nim moKpheIThE MU (32 UCKIIIOYCHUEM
HEpIKABEIONICH CTaJM), WIH MEIbIO, HJIH JTFOOBIM COUYETAHUEM ITUX METAIJIOB
paccunMTaHHBIC HA CKOPOCTh H3MEHEHHS aBIICHUs, ONMPEIEISIIOMEero yTeuKy,
menee 10 I1a (0,0015 ¢pynT/xB. qr0iiM) B yac npu nepenane aasiaeHus 100 klla
(15 ¢pynt/kB. Oroiim).

54. CHEHI/IMBHO NpeaAHa3HAYCHHbIC WM MOAT0TOBJICHHBIC BCIIOMOIaTeJIbHbIE CHCTEMbI,

000py/10BaHHE M KOMIIOHEHTHI /ISl HC0JIb30BaHNs NPH ra3oau¢dy3noHHOM
o0oraneHuu

BBO/IHOE 3AMEYAHUE

BcrnoMorarenbHbie CHCTEMBI, 000pYI0BaHUE W KOMITOHEHTHI JUTs Ta30Au(h(hy3HOHHBIX
YCTaHOBOK IT0 00OTaIIeHUIO MPEACTABISIOT COO0M CHCTEMBI YCTaHOBKH,
HeoOxonumbie 1 nonaun UF¢ B razoaud y3nonnyto cO0OpKy, UIst CBA3H
OT/AENBbHBIX COOPOK MeXKy co00i 1 00pa3oBaHUA KacKaaoB (MU CTyHeHEH) ¢
[[EJIbI0 TOCTENEHHOT0 TOCTUXKEHHUS 00Jiee BBICOKOTO 00OTalIeHsI M U3BJICYCHUS
"mponykta" u "xBoctoB" UF¢ 3 nuddy3moHHBIX KackanoB. BBuny
BHICOKOMHEPLUUOHHBIX XapaKTePUCTUK AUPPY3NOHHBIX KACKaIO0B JII000€e
npepbIBaHUE UX PabOThI, 0COOCHHO HX OCTAHOBKA, IPUBOIAT K CEPHE3HBIM
nocaencTBusM. CieoBaTenabHO, Ha ra301u¢$y3MOHHON yCTaHOBKE Ba)KHOE 3HAUCHUE
HMEIOT CTPOTOE U MIOCTOSTHHOE TMOJI/Iep)KaHie BaKyyMa BO BCEX TEXHOJIOTHYECKUX
cucTeMax, aBTOMaTUYecKas 3allUTa OT aBapuil U TOYHOE aBTOMATUYECKOE
pETyJIMpOBaHKE IOTOKA ra3a. Bce 3To mpuBoANT K HEOOXOANMOCTH OCHAIICHHS
YCTaHOBKH OOJIBIITMM KOJMYECTBOM CIEIIUATBHBIX U3MEPHUTEIbHBIX, PETYIHUPYIOMINX
U YTIPABJISIOUINX CHCTEM.

O6s1yHO UF¢ ucnapsieTcst U3 UIMHAPOB, TOMEIIEHHBIX BHYTPH aBTOKJIABOB, U
nojaercs B ra3000pa3Hoil popMe K BXOJHBIM TOYKAM Yepe3 CUCTEMY KOJIJIEKTOPHBIX
TpyOorpoBoaoB kackana. "[Iponykt" u "xBocTsl" UF4, moctymnatomue u3
BBIXOJHBIX TOUEK B BHJE ra3000pa3HbIX MOTOKOB, MPOXOAT Uepe3 CUCTEMY
KOJIJIGKTOPHBIX TPyOOIPOBOIOB KacKaia JIM0O0 K XOJIOJAHBIM JIOBYIIIKAM, JINOO K
KOMITPECCOPHBIM CTaHIIUAM, T Ta3000pa3Hbiii moTok UFg CkmkaeTcst U 3aTeM
MOMEIIAETCSI B COOTBETCTBYIOIINE KOHTEHHEPHI A1 TPAHCHOPTHUPOBKU WITH
xpanenus. [lockonbky razonuddy3noHHas ycTaHOBKA 1O 000TaleHUI0 UMEET
00JIbIII0€ KOJIUYECTBO razoanu(Hy3uoHHBIX cOOPOK, COOpPaHHBIX B KaCKaIbl,
CO3/aI0TCSl MHOTOKUJIOMETPOBBIE KOJIJIEKTOPHBIE TPYOONPOBOABI KACKAIOB C
THICAYAaMU CBAapPHBIX IIBOB, MPHUYEM CXE€Ma OCHOBHOM YacTH MX COCAMHEHUM
MHOTOKpaTHO noBTopserca. O6opynoBaHre, KOMIOHEHTHI M CUCTEMbI TPYOOIPOBOIOB
U3TOTOBIISIOTCS ¢ COOIO/ICHHEM BBICOKUX TPEOOBAaHMN K BaKyyM-IUIOTHOCTU M YHCTOTE



00paboTKH.

5.4.1. Cucrembl noxaun/cucteMsbl 0TBOAA ''mMpoaykTa' u '"XBOCTOB"

CnenmanabHO IpeJHA3HAYCHHBIE WK TIOATOTOBJICHHBIE TEXHOJIOTHUECKUE CHCTEMBI,
criocoOHbIe paboTtats pu gaBiaeHuu 300 I1a (45 GyHT/KB. q10HM) WK MEHEe, BKIIIOYAs:

MUTAIOIINE aBTOKJIABHI (MJIM CUCTEMBI), ucnoiib3yembie i mogaun UFs B
razonudy3noHHbIE KaCKaJbl;

necyOIuMaTOphI (MIJIM XOJIOIHBIE JIOBYIIKH ), UCTIONIb3YEMBbIE JJIS BHIBEICHUS
UF¢ n3 razoany3uoHHBIX KacKal0B;

craniuu oxmwkenus, riae UFg B ra3000pa3Hoit popMe U3 Kackaaa CoKUMaSTCs
U OXJIAXKIAETCS JI0 JKUIAKOTO COCTOSTHHSI,

cTaHIMM "mponaykra" WM "XBOCTOB", MCIOJNb3yEeMbIE IS IEPEMELICHUS
UF¢ B KOHTEHHEPBL.

5.4.2. CucremMbl KOJLIEKTOPHBIX TPYOOIIPOBOI0B

5.43.

5.44.

5.4.5.

CrnenuansHO MpeHa3HaYeHHbIE WM [TOATOTOBJIEHHBIE CUCTEMbI TPYOOIPOBOOB U
CHCTeMBbI KoJutekTopoB miist yaep:kanust UF BHyTpH razonny3noHHBIX KackaaoB. JTa
CeThb TpyOOIPOBOIOB OOBIYHO MPECTABISAET CO00M cucTeMy ¢ "IBOWHBIM"
KOJJIEKTOPOM, TJI€ KaXK/1asl sueiika CoeIMHEHa C KaXAbIM U3 KOJUIEKTOPOB.

BakyymHble cucTeMbl

a) CneuuanbHO NMpeHa3HAYEHHbIE WU TOATOTOBIECHHbIE KPYIIHbIE BAKYYMHbIE

MarucTpaiy, BaKyyMHbIE KOJJICKTOPHI U BaKyyMHBIE HACOCHI TPOM3BOAUTEILHOCTHIO 5
3 3

™ /muH (175 QyT’/MuH) unn Gonee.

b) BakyyMHbIe HacOCHl, CIELIMATIBHO MpeIHAa3HauYCHHbIE AJIs pa0OThHI B COAEpIKallen
UFs atmocdepe 1 U3roToBieHHbIE U3 aTIOMHUHUSA, HUKEJS WU CIUIABOB, COJAEPIKALIUX
6onee 60% HUKeNs WIK MOKPBIThIE UMU. DTH HAcCOChl MOTYT OBITh WM
POTALlMOHHBIMY, WJIHU MOPIIHEBBIMU, MOTYT UMETh BBHITECHSIOIINE U
bTOpHCTOYTAEPOIHbIE YINIOTHEHHUS, @ TAKXKE B HUX MOTYT IMPHUCYTCTBOBATb
crenuanbHbele paboune KUIAKOCTH.

CnenmanbHble CTONOPHBIE M PeryJIMpYIoNIye KIanaHbl

CrnenuanbHO MpeHa3HAYCHHBIE WIN TOATOTOBJICHHBIC PyYHBIE WIIK aBTOMAaTHYECKHE
CTOTIOPHBIE U PETYIHPYIOIINE KIIaaHbl CUIb(OHHOTO THIA, U3TOTOBJICHHBIE U3
croiikux Kk UFs Mmatepuanos, nuamerpom ot 40 1o 1500 mMm (1,5 1o 59 nroitmoB) st
YCTaHOBKU B OCHOBHBIX U BCTIOMOTATENbHBIX cUCTEMaX ra3oauddy3uoHHBIX
YCTaHOBOK IO 00OTaIIEHUIO.

Macc-cnextpoMeTpbl/ncTounuky HoHOB 1Jis1 UFg

CrnenualibHO NpeIHa3HAYEHHbIE WU TTOATOTOBJIEHHBIE MATHUTHBIE UITH
KBaJPYHOJbHBIE MACC-CHEKTPOMETPHI, CIOCOOHBIE MPOU3BOIUTE IPAMON 0TOOD
npo6 moxaBaemMoit Macchl, "mpoaykra" uian "XxBocToB" u3 ra3oBeiX NOTOKOB UFg
u 00J1a1atolI1e MOJHBIM HA0OPOM CIIEAYIOUIMX XapaKTePUCTHUK:

1. ynenbHas paspeniaromas criocoOHOCTh 1Mo Macce cBbiie 320;

2. coaepxKaT UCTOUYHUKHW MOHOB, U3IOTOBJICHHBIC M3 HUXpOMaA UJIW MOHEIIA HIIN
3alMUIICHHBIC ITOKPBITUCM W3 HUX, WJIN HUKCIIMPOBAHHLIC,

3. coxmep)XaT MOHW3ALIMOHHBIE MCTOYHHKU C OOMOapaupOBKOMN AJIEKTPOHAMU;
4.  coaepKaT KOJUIEKTOPHYIO CUCTEMY, PUTOJHYIO JJIsl M30TOIMMHOTO aHAIM3a.

I[TOACHUTEJIbBHOE 3AMEYAHUE



[lepeuncrnenHoe Bblle 000PYI0BaHUE BCTYNAET B HEITOCPEACTBEHHBIM KOHTAKT C
TexHonornueckum razom UFg, mnbo HeMmOCpeACTBEHHO PETyIupyeT NOTOK B
npejenax Kackajaa. Bce moBepxXHOCTH, KOTOpbIE€ BCTYNAalOT B KOHTAKT C
TEXHOJOTHUYECKUM Ta30M, [[EIMKOM M3roTaBiauBaoTcs u3 ctoikux Kk UFg
MaTepHasioB WM MOKPBIBAIOTCS UMU. J{71s 1eseld pa3enoB, OTHOCALIUXCS K
razonudy3uoHHBIM yCTpoiicTBaM, MaTepuaibl, koppo3uectoiikue Kk UFs, Bkitouaror
HEP>KaBEIOLIYIO CTajlb, AIFOMUHUM, aJJFOMUHUEBBIE CIIABbI, OKCHJI aJJIOMUHUS, HUKEIb
WM CIUIaBbl, conepsxkame 60% unu 6onee Hukens, a Takxe croiikue k UFs momHOCTRIO
(GTOpUpPOBaHHBIE YIJIEBOJAOPOAHBIE TOJIUMEPHI,

5.5. CnenuanbHO NpelHa3HAYEHHbIEe WJIM TOArOTOBJIEHHbIEC CHCTeMbl, 000pyl10BaHHe U

551

5.5.2

KOMIIOHEHTBI ISl MCIO/IB30BAHMS HA YCTAHOBKAX a3POAMHAMHYECKOro 000rameHms.
BBOJHOE 3AMEYAHUE

B npoueccax aspoauHamuueckoro odoramienus cMech razoodpassoro UFg u ierkoro
ra3a (BOJOPOJ WJIM IFeJuil) CXKMMAETCs U 3aTeM MPOIyCKaeTCs Yyepes pas3iesonue
JIEMEHTBHI, B KOTOPBIX U30TOMHOE pa3/ieJIEHUE 3aBEPUIACTCS TOCPEACTBOM IOy YEHHS
00JBIINX LEHTPOOEKHBIX CHJI IO TEOMETPUU KPUBOJIMHEHHON CTEHKHU. Y CIIEIIHO
pa3paboTaHbl Ba NPOLECCA ITOTO TUIA: MPOLECC COMUIOBOIO Pa3AeICHUS U
npolecc BUXpeBoit TpyOku. s 000uX IpoIeccoB OCHOBHBIMM KOMIIOHEHTaMHU
KackKajJa pa3/ieJIeHus ABJISIOTCA IMINHAPUYECKUE KOPITyCca, B KOTOPBIX Pa3MeEIIeHbI
crieliMaibHble pa3AeauTeIbHbIE 3JIEMEHTHI (COIIa UM BUXPEBbIE TPYOKH), ra30BbIe
KOMITPECCOPHI U TETNIOOOMEHHUKH JUTS yIaJICHUsT 00pa3yIoMIerocs IPH CKATHH TEIUIa.
Jl1g a’3poiMHAaMUYECKHUX YCTaHOBOK TpeOyeTcs eIl psiJi TAKUX KacKaJ0B, TaK YTO MX
KOJIMYECTBO MOKET CIIYXKUTh BaXHBIM yKa3aTeleM KOHEUHOr 0 UCIOJIb30BaHUS.
[TockonbKy B adpoanHamMuuecKoM mpouecce ucnonbdyercs UFg, MOBEpXHOCTH BCETO
000pynoBaHusl, TPyOOIIPOBOIOB U U3MEPUTENBHBIX IPUOOPOB (KOTOPHIE BCTYNAIOT B
KOHTAKT C Ia30M) JOJKHBI M3TOTABIMBATHCS U3 MATEPUANIOB, COXPAHSIIOIIUX
yCTOMUMBOCTB IIpU KOHTaKTe ¢ UFs.

I[TOACHUTEJIbHOE 3AMEYAHUE

Hepe‘-II/IC.HGHHBIG B HACTOAIIEM pa3z[eﬂe 3JICMCHTBI BCTYHaIOT B HCHOCpCIICTBCHHBII;'I
KOHTaKT ¢ TexHonoruaeckuM razom UFg 1160 HEemocpeicTBEHHO peryIupyroT MOTOK B
npeaenax kackaaa. Bce moBepXxHOCTH, KOTOPbIE BCTYNAIOT B KOHTAKT C
TEXHOJIOTUYECKUM Ta30M, LIEIMKOM U3roTaBiIuBarOTCsA U3 cTokux kK UF¢ maTepuanos,
HJIN 3allIUIIICHBI HOKpBITI/IeM N3 TaAKHUX MaTepI/IaJIOB. I[JISI ueﬂeﬁ pa3nena, OTHOCAIICTOCA
K: 3JIEMEHTaM a3pOJIMHAMHYECKOTO oOoramieHus, kopposuectoiikue k UF¢ maTepuarsi,
BKIIFOYAKOT MC/b, HepncaBeIomon CTalb, aHmMHHHﬁ, AJIIOMUHHUCBBIC CIIJIaBbI,
HUKEJb WIN CIUIaBhI, coaepxkamnue 60% unm 6osiee HUKEIS, a TAaKXKe CTOMKHE K
UF¢ nomHOCTBIO (PTOpUPOBAHHBIE YITIEBOJOPOIHBIE TIOJIUMEPHI.

PaznenuresbHbIE COMIA

CrnenmanbHO MpeJHa3HaYeHHBIE WU MOATOTOBJICHHBIE pa3ieUTEIbHbIE COIIa U UX
cOopku. PaznenurensHbIe comia COCTOST U3 IIENIEBUIHBIX H30THYTHIX KAHAIOB C
pamuycom u3ruba mexee 1 mm (06b1aHoO ot 0,1 10 0,05 MMm), kopposuectoitkux Kk UFg,
¥ UMEIOIINX BHYTPEHHIOIO PEXKYIIYI0 KPOMKY, KOTOpasi pa3ieisieT MPOTEKAIOMINi
yepes3 COIJIOo Ta3 Ha JBe (PpaKIUu.

Buxpesbie TpyOKkn

CrnenuanbHO MpeaHA3HAUYCHHBIE WM TOATOTOBICHHBIE BUXPEBBIC TPYOKH U UX
cObopku. BuxpeBbie TpyOKH UMEIOT MWIUHAPUYECKYIO MM KOHYCOO0pa3Hyo hopMy,
M3TOTOBJIEHBI U3 KOppo3uecToMKuX kK UFs MaTepuanoB uinn 3alUIIEHbl TIOKPBITUEM U3
TaKUX MaTe€pHalioB U UMEIOT quaMmeTp ot 0,5 cMm 10 4 ¢M NpU OTHOIIEHUH JIUHBI K



5.5.3.

5.5.5.

5.5.6.

nuametpy 20:1 unu MeHee, a Tak)Ke OJTHO WK 00Jiee TAaHT€HIIMATBbHOE BXOTHOE
otBepcTue. TpyOKu MOTYT OBITH OCHAIIEHBI OTBOJIAMHU COTIIOBOTO THIIA HA OJHOM WIIH
Ha 000MX KOHIIAX.

I[TOACHUTEJIBHOE 3AMEYAHUE

[TuTaTenbHbBIN Ta3 TOCTYNAET B BUXPEBYIO TPYOKY IO KacaTeJbHOM C OJHOrO KOHIIA
WIM Yepe3 3aKpYUUBAIOLIHE JIONATKU UM Yepe3 MHOIOUHCIICHHbIE TAHTCHIIUAIbHbIE
BXOOHBIC OTBEPCTUA BAOJIb pr6KI/I

Kommipeccops! 1 razonyBku

CHGHI/IB.J'II)HO MNPCAHA3HAYCHHBIC UJIM MMOATOTOBJICHHBIC OCCBELIC, HeHTpI/I(b}/)KHI)Ie nJIn
00BEMHBIE KOMITPECCOPHI WJIH Ta30/1yBKH, H3TOTOBICHHBIE U3 KOPPO3HECTONKHX K
UF6 MAaTCpHaIOB, UJIH 3AlIUIICHHLIC IIOKPBITUCM H3 TaKHX MAaTCpPUAJIOB,
TIPOM3BOUTENLHOCTRIO Ha BXoJe 2 M°/MuH uiu Gonee cmecr UFq 1 HecyIero rasa
(BoOpOA MM TeNIUi).

[TOACHUTEJIBHOE 3AMEYAHUE
Takue KoMIIpeccopsl U ra304yBKHU 00BIYHO UMEIOT nepenas aasieHus ot 1,2:1 no 6:1.
5.5.4. YnjioTHeHus1 BpAlIAKOIIUXCS BAJIOB

CHCHI/IaJ'II)HO HpGI[Ha?;Ha‘-IeHHI)IC HJIA ITIOATOTOBJICHHBIC YHJ'IOTHGHI/ISI Bpamalomnxc;[
BAJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJAa4Yu U HAa CTOPOHE BBIXOAa AJA
YIJOTHEHUS Bajla, COCUHSIOMIET0 POTOP KOMIIPECCOpa UK POTOP Ta30/TlyBKH C
MPUBOIHBIM JIBUTATeNEM, C TEM YTOOBI 00€CIeUnTh HAJEKHYIO TepMETH3AIIHIO,
MPEOTBPAIAIONIYIO BEIXOJ] TEXHOJOTMYECKOT0 ra3a Uik HaTeKaHue BO3yXa Uiu
VIUIOTHSIIOIIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa WM ra30ayBKU, KOTOpas
3anojiHeHa cmecbio UFg 1 Hecymero rasa.

Ten1000MeHHUKH JJIA OXJIAXKACHUSA Ira3a

CHCHI/IaJ'II)HO MPEaAHa3HAYCHHBIC WX MMOATOTOBJICHHLBIC TGHJ’IOO6M€HHI/IKI/I,
HU3rOoTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K UF(, MaTepualioB WK 3allIUIIICHHBIC
MOKPBITHUEM M3 TAKUX MATCPUAJIOB.

Ko:xyxu pazejsirolinx 3JieMeHTOB

CHGI_II/IaJIBHO NpCaAHa3HAa4YCHHBIC WJIN MMOATOTOBJIICHHBIC KOXYXHW pa3ACIIIOIINX
AJIEMEHTOB, U3TOTOBJIEHHBIE U3 KOppo3uecTorkux K UF¢ MaTepranoB uim 3aimIeHHbIX
MOKPLITUCM U3 TAKUX MATCPHUAJIIOB, IJId ITOMCIICHHA B HUX BUXPCBBIX pr60K NI
pa3eNuTeNbHBIX COMElL.

I[TOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT IPEICTAaBIATh COO0H MUIMHAPUYECKUE KaMepbl AUaMeTPOM
6omee 300 MM u anuHOM Oosee 900 MM MU MPAMOYTOJIBHBIE KaMEPbI
CpPaBHHUMBIX Pa3MEPOB U MOTYT OBbITh MPEIHA3HAUEHBI JJIsl yCTAHOBKU B
TOPU30HTAIBHOM HITU BEPTUKATHLHOM TOJIOKEHUU. 5.5.7. CucTeMbl TOAa4H/CUCTEMBI
oTBoja "mpoaykTa" u "XBOoCTOB"

CrnenuanbHO NpeiHa3HAYEHHbIE WK TIOTOTOBJIEHHBIE TEXHOJIOTUYECKUE CUCTEMbI UITU
o0opyaoBaHue AJi1 000TaTUTENbHBIX YCTaHOBOK, U3TOTOBIIEHHBIE U3 KOPPO3HUECTOUKHUX
Kk UF¢ MaTepranoB win 3alllMIIEHHBIX TOKPBITUEM U3 TaKUX MaTepUasosB,
BKJIFOYAIOIIKE:

a) IIHUTAOMKE aBTOKJIAaBbI, IICYH UJIN CUCTCMBI, I/ICHOJII:3yeMI>I€ JUJIA
nonaun UF nist mportecca oborameHust;

b) nmecyOGaumaTopsl (WIM XOJIOIHBIE JIOBYIIKH ), HCTIOIB3YEMbIE IS



BhIBesieHHs Harpetoro UF¢ u3 nporiecca oboramieHus 1isi TOCIeyOIEro
nepeMenieHus;

€¢) CTaHUUH OTBEPKACHUS WIIN OXKUKEHHUSI, UCIIOJIb3YEMbIE JIJISI BBIBEICHUS
UF¢ u3 mpomecca oOoramenus myTem ckatus u nepeBoga UFg B KUIKYIO
WU TBEPIYIO GOpMY;

d) cranuumu "npoaykra" wiau "XBOCTOB", UCIOJIB3yEMBIE IS
nepemenieHust UFq B KOHTEHHEPHI.

5.5.8. Cucrembl KO/LIEKTOPHBIX TPYOOIIPOBOI0OB

CrierualibHO TIpeTHa3HAYCHHBIE HITH TIOITOTOBJICHHBIE CUCTEMBI KOJUIEKTOPHBIX
TpyOONpPOBOI0B, U3TOTOBIEHHBIE U3 Koppo3uecToikux k UFs matepuanos unu
3aUIMIIEHHBIC TOKPBITHEM U3 TaKUX MaTepuaioB, mis yaepxanusi UFs BHyTpHU
a’pOAMHAMHUYECKUX KAacKaJloB. JTa ceTh TpyOONpPOBOJOB OOBIUHO IPEACTABIIAET
c000ii cucteMy ¢ "IBOMHBIM" KOJJIEKTOPOM, I'/I€ KayKbli KacKaJ WK rpynna
KaCKaJI0B COCIMHEHBI C KaX/IbIM U3 KOJJIEKTOPOB.

5.5.9. BakyymHble cCHCTEMbI M HACOCHI

a) CneuuaibHO NpeAHA3HAYEHHBIE WK MOATOTOBJICHHBIE BAKYYMHbBIE CUCTEMBI,
IIPOU3BOJUTEIBLHOCTBI0 HA BXOJE 5 M/MHH HTH 0oJee, COCTOSAIINE U3 BaKYYMHBIX
MarucTpaieil, BAKYyMHBIX KOJUIEKTOPOB M BaKYYMHBIX HACOCOB, M MPEIHA3HAYEHHBIE
I1st paboThl B copeprkamux UFg ra3oBbIx cpemax.

b) BaxyymHble HacOCHI, CIEIMATBHO NMPEJHA3HAYEHHBIEC WU MOATOTOBJIEHHBIE IS
pabotsl B copepxkamux UFs ra30BBIX cpegax U U3TOTOBJICHHBIE U3 KOPPO3ZUECTOMKUX
K UFs MareprasioB WM 3aIMILIEHHBIX HOKPBITUEM U3 TAKUX MAaTEpUANIOB. B 3THX
Hacocax MOTYT HCIIOJIb30BAaThCs (PTOPHCTO-YTIIEPOHBIC YIUIOTHEHUS U CTICIIHATBHBIC
paboyme KUIKOCTH.

5.5.10. CnenuajibHbIe CTONOPHBIE U PEryIUPYIOIIHE KIANAHbI

CrneunanbHble TPeIHA3HAYEHHBIE UM TOATOTOBIICHHBIE PYYHbIE WJIM aBTOMAaTUYECKHE
CTOTIOPHBIE U PETYIHPYIOIINE KIIanaHbl CHUIb(OHHOTO THIIA, U3TOTOBJICHHBIC U3
Koppo3uecToikux K UFg MaTepuioB Wi 3alIUIIEHHBIE TOKPBHITUEM U3 TaKUX
MartepuainoB, Auamerpom ot 40 1o 1500 MM 11t MOHTaka B OCHOBHBIX U
BCIIOMOTATEIbHBIX CUCTEMAaX YCTAHOBOK a3pOIMHAMUYECKOT0 000ralieHusl.

5.5.11. Macc-cnektpoMeTpbl/McTOYHUKH HOHOB 1711 UFg

CnenunanbHO peTHa3HaYeHHBIC WIIH TIOATOTOBICHHBIC MATHUTHBIE MU KBAaJAPYIOIbHBIE
Macc-CIeKTPOMETPBI, CIIOCOOHBIE TPOU3BOUTE MPSIMOI 0TOOP pob moxaBaemMoit
Macchl, "mpoaykTa" uian "XBocToB" U3 ra3oBbix MoToKOB UFs 1 oOmanatomue
MOJHBIM HAOOPOM CIIEYIOIINX XapaKTePUCTHK:

1.  ynmenmpHas paspemiaroniasi CmocoOOHOCTh 0 Macce cBhime 320;

2. COACPIKAT UCTOYHUKHN MOHOB, UBTOTOBJICHHLIC U3 HUXPOMA UJIK MOHCIIA
WJIN 3alllMIICHHBIC IIOKPBITUEM N3 HUX, WK HUKCIIMPOBAHHLIC,

3. coaepXaT MOHM3ALMOHHBIE MCTOYHUKU C OOMOapAMPOBKOM
JJIEKTPOHAMU;

4. conepxkaT KOJJIEKTOPHYIO CUCTEMY, IPUTOJIHYIO ISl ©30TOITHOI'O
aHanusa.

5.5.12. Cucremsl otresienusi UFg ot Hecymero rasza

CrnenManbHO MpeHa3HauYeHHbIE WM MOATOTOBJIEHHBIE TEXHOJIOTHYECKUE CUCTEMBI AJIs
otaenenust UFq oT Hecyiiero rasa (Bo1opo/ia WM reius).



[TOACHUTEJIBHOE 3AMEUYAHUE

DT cUCTEeMBI peHa3HA4YeHbI 1715 cokparnienus coaepxanus UFs B Hecymiem rasze g0
OJIHOM YaCTH Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIIOUaTh TaKOe 000pYAOBaHHE, KAK:

a) KpUOTEHHBIC TEIJIOOOMEHHUKHU U KPHOCENapaToOphl, CIOCOOHBIE
co3aaBath Temreparypsl -120°C wim menee, uiam

b)  OJIOKM KPHOTEHHOTO OXJIAXKICHHSI, CIIOCOOHBIC CO3/IaBaTh TEMIICPATYPHhI -
20°C unu MeHee, Ui

c)  OJOKH pa3eiauTeNbHbIX COMEN WU BUXPEBBIX TPYOOK I OTAEICHUS
UF¢ ot Hecywuero rasa, Win

d) xononusie noBymku UFg, cmocoOHble co3naBaTh TeMnepaTypsl - 20°C
W MEHEe.

5.6. CnenuajibHO TpeTHA3ZHAYEHHbIE WJIH MOATOTOBJIEHHBIE CHCTEMBI, 000PYI0BAHUE H
KOMITOHEHTBI JIIsl HCTIOJIb30BAHUSI HA YCTAHOBKAX XUMIYEeCKOro 00MeHa HITH
MOHOO00OMEHHOT0 000TralleHs

BBO/IHOE 3AMEYAHUE

HesnauutensHoe paznuydne U30TOMOB ypaHa 10 Macce MPUBOIUT K HeOOIbIIUM
W3MEHEHHSM B PABHOBECUH XUMHYECKUX PEAKIIMI, KOTOPHIE MOTYT UCIIOIb30BATHCS
B Ka4eCTBE OCHOBBI [Tl pa3AefieHs] U30TOMOB. Y CIEIIHO pa3padoTaHo Ba
npoiecca: XUAKOCTHO-KUJIKOCTHBIM XUMUUECKHIT 0OMEH M TBEP10->KUIKOCTHBIN
HOHHBII OOMEH.

B nmponecce KUAKOCTHO-KUAKOCTHOIO XUMHUYCCKOT'O oOMeHa B IMPOTUBOTOKEC
MPOMCXOUT B3aUMOJICHCTBUE HECMEIIMBAIOIIUXCS XUIAKUX (a3 (BOJAHBIX WIH
OpPraHUYECKHX ), YTO MPUBOIUT K 3(P(HEKTy KaCKaJAUPOBAHUS THICSY CTAIHIA pa3/IeICHUSI.
BonHas ¢a3a cocTOUT U3 XJIOpHia ypaHa B paCTBOPE COJISTHOM KUCIIOTHI,
opraHudeckas ¢aza COCTOMT M3 KCTPAreHTa, COAEPIKAIIETo XJIOPHUI ypaHa B
OpraHu4eckoM pactBopurene. KOHTaKTHBIMU QHIBTPAaMU B pa3AeIUTeIbHOM KacKaje
MOTYT ABJIATHCA dKUAKOCTHO-)KUAKOCTHBIC 06M€HHBI€ KOJIOHHBI (TaKI/Ie, KaK
UMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TapeIKaMH) WIN )KUIKOCTHBIC IIEHTPU DY KHBIE
KOHTaKTHBIE GUIBTPHI. Ha 060uX KOHIIAX pa3IeIUTEeILHOrO KacKaaa B IEsIX
obecnieueHust perokca Ha KaKI0M KOHIIE HEOOXO0IMMbI XUMUYECKHUE MTPEBPAIICHUS
(oxucneHue u BoccTaHoBieHUE). ['naBHas 3a1aya KOHCTPYKILUHU COCTOUT B TOM,
YTOOBI HE JOMYCTHTH 3arPsI3HEHUS TEXHOJIOTUIECKIX TTIOTOKOB HEKOTOPBIMHU
HOHAMHU MeTaJuIOB. B ¢BSI3H ¢ 3TUM HUCHOJBb3YIOTCA MIACTUKOBBIC, TIOKPBITHIC
IJTACTUKOM (BKJIFOYAsl IPUMEHEHHE (PTOPUPOBAHHBIX YTIJIEBOJAOPOIHBIX TIOJIUMEPOB)
W/WIA TTOKPBITBIE CTEKJIIOM KOJIOHHBI U TPYOOIPOBOIBI.

B TBep10-XMAKOCTHOM HOHOOOMEHHOM Ipolecce 00OoraeHue J0CTUTaeTCs
MOCPECTBOM ajicopOuuu/aecopOumnu ypaHa Ha CHEIHUAIBHOM, O4eHb ObICTPO
JIeHCTBYIOMIEH HOHOOOMEHHOM cMoJIe WiH afacopOenTe. PacTBop ypaHa B COJsTHOM
KHUCJIOTE W JPYTHe XUMUYECKUE PEAareHThI POMYCKAIOTCS Yepe3 MIINHIPHISCKIE
oborarutenbHble KOJIOHHBI, COJIeprKalllke YIIJIOTHEHHbIE clion afacopOenTa. s
NOJA/IePKaHUs HEPEPHIBHOCTH Mpollecca HeoOXoauMa cucTeMa peduIiokca B HENsx
BBICBOOOKICHUS ypaHa U3 afcopOeHTa 00paTHO B KHIKHH MOTOK, C TEM YTOOBI
MOXHO ObLTIO coOpaTh "mpoayKT" U "XBOCTHI". DTO JOCTUTAETCS yTEM
MCIIOJIb30BAHUSA MOAXOAANINX XUMHUYECKUX PEareHTOB BOCCTAHOBIICHUSI/OKUCIICHUS,
KOTOPBIC TIOJTHOCTHIO PETCHEPUPYIOTCS B Pa3eIbHBIX BHEITHUX METIAX U KOTOPHIE
MOTYT YaCTUYHO PETEeHEPUPOBATHCS B CAMUX M30TOIHBIX Pa3IeIUTEIbHBIX KOJOHHAX.
[TpucyTcTBHE B TIpOIEcCe TOPSIYMX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIIOTHI
TpedyeT, 4ToOBI 000pyI0BaHUE OBITIO U3TOTOBJICHO U3 CHEITUATBHBIX KOPPO3ZHECTOUKIX



MaTCpUuajioB WM 3alllUIICHO ITOKPBITUCM U3 TAKUX MATCPHAJIOB.

5.6.1. ZKuakocTHO-KUIKOCTHbIE 00MEHHbIE KOJIOHHBI (XMMU4YeCKUi 00MeH)

5.6.2

[IpoTUBOTOYHBIE KUJKOCTHO-)KUIKOCTHbIE OOMEHHbBIE KOJIOHHBI, UMEIOIIINE
MEXaHUYECKUH CUIIOBOI BBOJ (T.€. UMITYJIbCHBIE KOJIOHHBI C CETYAaThIMU TapesKaMH,
KOJIOHHBI C TapeJIKaMH, COBEPILAIOIIMMHU BO3BPATHO MOCTYATENIbHbIE IBUKEHUS, U
KOJIOHHBI ¢ BHYTPEHHUMH TypPOMHHBIMU CMECUTEINISIMHU), CIIEIIMAIBHO MPEeIHA3HAYECHHBIE
WM [TOITOTOBJIEHHBIE 1J11 00OTaIleHNsl ypaHa ¢ UCIIOJIb30BaHUEM ITpoLiecca
XUMHUYECKOro ooMeHa. Jlj1s1 KoppO3HOHHOM yCTOMUNBOCTH K KOHIIEHTPUPOBAHHBIM
pacTBOpaM COJISTHOW KHUCIIOThI 3TU KOJIOHHBI U UX BHYTPEHHUE KOMIIOHEHTBI
M3TOTOBJICHBI U3 MOAXO/AIINX [UTACTUKOBBIX MaTepHAJIOB (TaKuX, Kak (TOPUPOBAHHbIE
YTJ€BOJOPOIHBIE IOJUMEPHI) UM CTEKJIa WJIM 3allULIEHbl MOKPBITUEM U3 TaKUX
MaTepuanoB. KollOHHBI clTpoeKTUpOBaHbI Ha KOpoTKoe (30 CeKyH[ MJTM MEHee) BpeMs
IIPOXO’KJEHUS B KacKaje.

enTpudyKHbBIE KUIAKOCTHO-KUAKOCTHbIE KOHTAKTHBbIE (PUIBLTPBI (XMMHUYECKH
o0MeH)

LlenTpudysxHbIE KHUIKOCTHO-)KUKOCTHbIE KOHTAKTHBIE (DMIIBTPBI, CTIELUATEHO
npeIHa3HaYeHHbIC WM MTOITOTOBJICHHBIE [T 00OTaIleHHs ypaHa C MCIIOIb30BaHUEM
npoliecca XMMUYECKOro oOMeHa. B TakMX KOHTaKTHBIX (PHIIBTPax MCIIOJIb3YEeTCs
BpallleHHE ISl OJTYYEHUS! OPraHMYECKUX U *KUIKUX [TOTOKOB, a 3aT€M LIEHTPOOEeKHas
cwiia ans pasnenenus ¢pas3. Jlas KOppo3MOHHOM CTOHKOCTH K

KOHIIEHTPUPOBAHHBIM PACTBOPAM COJITHOW KHCJIOTHI KOHTaKTHBIE (DHIBTPHI
U3TOTABJIMBAIOTCS U3 COOTBETCTBYIOLIUX MJIACTUKOBBIX MaTepHasoB (TaKuX, KaK
(GTOpPUPOBaHHBIE YIJIEBOJAOPOAHBIE TOJIMMEPHI) WU MOKPBIBAIOTCS UMH WU CTEKJIOM.
LleHnTprdyx’HbIE KOHTAKTHbIE (PUIBTPBI COPOEKTUPOBAHBI HA KOpoTKOe (30 cekyHa niu
MeHee) BpeMsi IPOXOXKIAECHHS B KacKaJie.

5.6.3. Cucrembl 1 000py/I0BaHueE 1J15 BOCCTAHOBJIEHHUS yPaHa (XMMUYECKU 00MeH)

a) CrienmanbHO NpeHa3HAYEHHbIE WK IIOATOTOBJIEHHBIE SUEHKH AIEKTPOXUMUYECKOTO
BOCCTAHOBJICHMSI JIIs1 BOCCTAHOBJICHHUS yPaHa U3 OJTHOTO BAJICHTHOT'O COCTOSIHUSA B
JpyTroe /Ui o0oralleHus ypaHa ¢ UCTIOIb30BaHUEM IMIPOIECCa XUMUYECKOTO OOMEHa.
Martepunansl s9eeK, HAXOIAMIUECS B KOHTAKTE C TEXHOJIOTHYECKUMHU PACTBOPAMH,
JOJKHBI OBITH KOPPO3UECTOMKIUMH K KOHIICHTPUPOBAHHBIM PACTBOPaM COJISTHOM
KHCJIOTBI.

I[TOACHUTEJIBHOE 3AMEUYAHUE

KatoaHblil 0TCEeK SUYEHKH MOJIKEH OBITh CIPOCKTUPOBAH TaKMM 00pa3oM, 4TOOBI
MPEIOTBPATUTH TOBTOPHOE OKHUCIICHHE ypaHa JI0 00Jiee BBICOKOTO BaJIEGHTHOTO
cocrostHUs. J[ist ynepskaHus ypaHa B KATOJHOM OTCEKE sYCiKa MOXKET UMETh
HEMPOHHIIaeMYI0 JuadparMeHHy0 MeMOpaHy, U3rOTOBJICHHYIO U3 CIIEUATLHOTO
KaTHOHHO-OOMEHHOT0 MaTepuana. KaTo cOCTOUT U3 COOTBETCTBYIOMIETO TBEPAOTO
MPOBOJHUKA, TAKOTO, KaK rpadur.

b) CnenuansHo nMpeaHa3HaYCHHBIC WIIH MTOJATOTOBICHHBIC CUCTEMBI JISI U3BIICUCHUS
U™ us OpPraHUYECKOro MOTOKA, PETYJIUPOBAHUA KOHIIEHTPAlUU KUCIOTHl U I
3aMOJIHEHHUS AYEEK DICKTPOXMMHYECKOTO BOCCTAHOBJICHHS HAa MMPOU3BOACTBEHHOM
BBIXOJE€ KacKaja.

I[MTOACHUTEJIbBHOE 3AMEYAHUE

OTHU CUCTEMBI COCTOST U3 000PYIOBAHMS SKCTPAKLIUU PACTBOPUTEIEM ISl OTTOHKH
+ o

U™ 13 opranuaeckoro moToka B KUAKHH PACTBOP, 060PYIOBAHHS BbITAPHBAHHS

U/WIH IPYToro 000pyA0BaHUS ISl TOCTHKEHHS PETYJIMPOBKUA U KOHTPOIIS



5.6.4.

5.6.5.

5.6.6.

BOAOPOAHOTO MMOKAa3aTeIA, 1 HACOCOB WJIN APYTHUX YCTPOﬁCTB nepeHoOCa A1 3a110JIHCHU A
AYECK IJICKTPOXUMHUUICCKOTO BOCCTAHOBJICHU . OcHoOBHasg 3agada

KOHCTPYKIIUU COCTOUT B TOM, YTOOBI N30€KaTh 3arpsI3HEHHS TOTOKA KUAKOCTH HOHAMU
HEKOTOpBIX MeTaioB. CieioBaTeabHO, T€ YaCTH 000pYJOBaHUS CUCTEMBI, KOTOPBIE
HaxXOJATCA B KOHTAKTE C TEXHOJOTMYECKUM TTOTOKOM, U3rOTABIMBAIOTCS U3
COOTBETCTBYIOIIMX MAaTEPUAIOB (TaKuX, KaK CTEKIJIO, (PTOPUPOBAHHBIC YTIICBOAOPOIHEIC
NOJIUMEPHI, cyiabdar nmonudenuna, cynrbGon nmonudpupa U MPONUTAHHBIHI
CMOJIOH TpaduT), WU 3aLIUIICHBI HOKPHITHEM U3 TAKMX MaTEPHAIIOB.

CucremMbl NOATOTOBKH MUTAHUA (XUMHYECKHH 00MeEH)

CHGI_II/Ia.TILHO MMPEAHA3HAUYCHHBIC WJIN MOATOTOBJIICHHBIC CUCTEMBI AJII IPOU3BOACTBA
MUTATCJIbHBIX PACTBOPOB XJIOpHU A ypaHa BBICOKOM YHMCTOTEI AJI1 YCTaHOBOK I10
Pa3aACIICHUIO U30TOIIOB YpaHa METOAOM XUMHUYCCKOT'O oOMeHa.

[TOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOST U3 000PYAOBAHUS TSl PACTBOPEHHUS, SKCTPAKIIMYA PACTBOPUTEIEM
W/WIH HOHOOOMEHHOTO 000PYIOBAHUS TSI OUUCTKH, & TAK)KE DJICKTPOIUTHICCKIX
STYEEK JJISI BOCCTAHOBIICHUS U™ wmm U™ B U™, B a1ux cucremax MPOU3BOIATCS
pacTBOPHI XJIOPU/IA YPaHA, B KOTOPBIX COAEPKHUTCS JIMIIb HECKOJIBKO YAaCTEW Ha
MUWJJIMOH METAJUIMYECKUX BKIIFOUEHUM, TAKUX, KAK XpOM, JKeJIe30, BAHAIUH,
MOJIMOJICH M IPYTUX IBYXBAJICHTHBIX UX KATHOHOB MJIM KATHOHOB C OOJIbIICH
BaJIEHTHOCThIO. KOHCTPYKIIMOHHBIE MaTepUabl IJIsl 3JIEMEHTOB CUCTEMBI, B
KOTOpOii 06pabaTsiBaeTcs U™ BEICOKOI YMCTOTHI, BKIIOYAIOT CTEKIIO,
bTopupOBaHHBIE YTIEBOJOPOIHBIE MOIUMEPHI, TPAdUT, MOKPHITHIA MOJIUBUHUI-
CyJb(ATHBIM HITU TTOTH(PHUP-CYTHGOHHBIM TUIACTUKOM H IMTPOITUTAHHBIA CMOJIOH.

CucreMbl OKHMC/IeHUS YPaHA (XUMUYECKHIl 00MeH)

CrienManbHO MpeIHa3HAYCHHBIC MU ITOATOTOBJICHHBIC CHCTEMBI JIJIsI OKHCIICHHUS U“s
+4

U™ uis BO3BpaIlleHUs B KACKaJ1 Pa3IelieHHs] H30TOIOB ypaHa B IpoIiecce 000rameHus

METOAOM XUMHYECKOro oOMeHa.

I[MTOACHUTEJIbBHOE 3AMEYAHUE
OTH cuCTEMBI MOTYT BKJIIOUATh TAKUE JIEMEHTHI, KaK:

a) oOopymoBaHue JIsI KOHTAKTHPOBAHUS XJIOpA M KUCIOPO/Ia C BOJHBIMHU

s daroeHTaMI U3 000PYIOBAHUS pa3/IeICHHS U30TOMOB U SKCTPAKIHH
o0Opa3oBaBIIeTrocs U™ B 00eHeHHbIIH OpraHUYECKHUI MOTOK, BO3BPAIIAIOIINIICA U3
MPOU3BOJICTBEHHOT'O BbIXO/1a KacKaja;

b) o06opymoBaHue, KOTOPOE OTAECISIET BOAY OT COJSHOW KHCJOTHI, YTOOBI BOJA U
KOHHCHTpI/IpOBaHHaﬂ COJIsIHasI KUCJIOTA MOI'JIN 61:1 GBITL BHOBBH BBCJICHEI B HpOI_IGCC B
HYKHBIX MECTaX.

BbicTpo pearnpyronme HOHOOOMEHHbIE CMOJIbI/aJCOPOEHTHI (MOHHBII 00MeH)

bricTpo pearupyromnire HOHOOOMEHHbBIE CMOJIBI UJTU aICOPOEHTHI, CIIeUaIbHO
NpeAHa3HAYCHHBIC WJIN MOATOTOBJICHHBIC IJIA OGOI‘&H.[CHI/IH YpaHa ¢ UCITIOJIb30BAHUCM
npolecca MOHHOTO0 00MEHa, BKIII0Yast IOPUCTHIE CMOJIBI MAKPOCETYATOM CTPYKTYPBI
U/ MeMOpaHHbIEe CTPYKTYPbI, B KOTOPBIX aKTUBHBIE TPyl XUMHUYECKOTr0 0OMeHa
OTpaHUYEHBI MOKPHITUEM HA MOBEPXHOCTH HEAKTUBHOM MOPUCTON BCIIOMOTATEIbHOMN
CTPYKTYPBbI, ¥ APYTHe KOMIIO3UTHBIE CTPYKTYPHI B JH000# npuemieMoit popme,
BKJTIOYAsl YACTUIIBI BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIbI/aIcOPOCHTH UMEIOT
AUaMETPbI 0,2 MM HUJINX MEHEC U JOJI’)KHBI 6LITI> XUMHUYECKH CTOMKHUMH II0
OTHOIIEHUIO K pacTBOpPaM KOHIEHTPUPOBAHHOW COJITHOW KHUCIIOTHL, @ TaKkKe
JOCTaTOYHO NMPOYHBI (PU3HUUECKH, C TEM YTOOBI UX CBOMCTBA HE YXY/IIAINChH B



00OMEHHBIX KOJIOHHAX. CMOJITBI/aicOpOEHTHI CTIeUAIbHO MTPEHA3SHAYCHBI JIJIS
MOJIyYEHHUsI KHHETHKU O04eHb ObICTPOro oOMeHa M30TONOB ypaHa (AJIUTEIbHOCTh
noiryoomMena meree 10 cekyH) u 001a1ar0T BO3MOXHOCTBIO paboTaTh MpH
teMrieparype B nuamnasone ot 100°C no 200°C.

5.6.7. ©oHO00OMeHHbIE KOJIOHHBI (HOHHbIA 00MEH)

[unuaapuyeckue KOJOHHBI AuaMeTpoM 6omee 1000 MM A yaepxanus u
MOICPIKAHUS 3aIMOJTHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aJCOPOCHTOB,
crenuanbHO MpeJAHa3HaYeHHbIe WM MOATOTOBICHHBIE sl oOoramieHus ypaHa ¢
MCTIO0JIb30BAHUEM HOHOOOMEHHOTO Mpoiecca. DT KOJOHHBI U3TOTOBJIICHBI U3
MaTepuasoB (TaKUX, KaK TUTaH WIH (PTOPUPOBAHHBIE YTIEBOJOPOIHBIEC TOTHUMEPHI),
CTOMKHMX K KOPPO3HH, BBI3BIBAEMOU pacTBOPAMU KOHIIEHTPUPOBAHHOMN COJISTHON
KHCJIOTBI, HJIA 3aIIUIICHBI TOKPHITHEM U3 TAKUX MAaTEpPUAJIOB U CIIOCOOHBI
pabotats mpu Temnepatype B guamna3zone ot 100°C mo 200° C u gaBineHUU
Beime 0,7 MIla (102 ¢yHT/kB. q10HM).

5.6.8. MonooOMeHHbIe cucTeMbl peduirokca (HOHHBIH 00MeH)

a) CrneuuanbHO NpeJHA3HAUYEHHbIE WIN TOATOTOBIEHHBIE CUCTEMbI XUMHUUECKOTO
WM 3JIEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS MJIs pPEreHepalu peareHTa(oB)
XHMHYECKOTO BOCCTaHOBJICHHS, HCTIOJIb3yeMOro(bIX) B KacKagax HOHOOOMEHHOTO
oboraieHus ypasa.

b) CneumanbHO npeJHa3HAYCHHBIE WM MOATOTOBIEHHBIE CUCTEMbI XUMHUECKOTO
WM AJIEKTPOXUMHUYECKOTO OKHCIIEHUS AJIsl pereHepalii peareHTa(0B) XUMUYECKOTIO
OKHCJICHUS, UCTIOJIb3YeMOro(bIX) B KaCKaJax HOHOOOMEHHOT0 00OTallleHUs ypaHa.

[TOACHUTEJIBHOE 3AMEUYAHUE

B npouecce noHooOMeHHOT0 060TrameHus B Ka4eCTBE BOCCTAHABIUBAIOIIETO
KATHOHA MOJKET HCIIOTb30BATHCS, HAIPUMEp, TpexBaneHTHbI TuTa (Ti™), 1 B 3TOM
Cllydae BOCCTAHOBHTENbHAS CHCTeMa OyjeT BhipabaTeBath Ti™ mocpencTBoM
Boccrarosenns Ti ™.

B npouecce B kauecTBE OKMCIUTEISI MOXKET UCIIOJIb30BaThCs, HAIIPUMED,
+3
TpexBasieHTHOe >kene3o (Fe ), u B 3TOM cityuae cuctema OKHCICHHS OyIeT
+ +
BbIpabaThiBaTh Fe 3 nocpencTBoM okuciieHus Fe 2,

5.7. CneuuajbHO NMpeIHA3HAYEHHbIE WJIM TMOATOTOBJIEHHbIE CHCTEMbl, 000Py10BaHUE U
KOMIIOHEHTBI /LISl HCTIOJIb30BAHMA B JIA3ePHBIX 000raTUTEJILHBIX YCTAHOBKAX

BBO/IHOE 3AMEYAHUE

CyuiecTByoIIMe CUCTEMBI sl 000raTUTENbHBIX MPOILIECCOB C UCIOJIb30BaHUEM
Ja3epoB JENATCS Ha JIBE KATETOPUU: T€, B KOTOPHIX paboueil cpeioit sIBISIOTCS aphbl
aTOMapHOTO YpaHa, U T€, B KOTOPBIX paboueil Cpeoil SABIAI0TCA Mapbl ypaHOBOIO
coenuHeHus. OOIIMMI Ha3BaHUSIMU JIJIsl TAKUX MPOIIECCOB SBIISIFOTCS: TTepBast
KaTEropus -JIa3epHOE pa3JieJICHUE H30TOIMOB 0 METOay aToMapHbIX apoB (ALVIS wmm
SILVA); BTOpas Kareropus - MOJIEKYJISIPHBIM METOJ J1a3€pHOT0 pa3AeIeHUs] U30TOIIOB
(MLIS wn MOLIS) u xumudeckast peakiust mocpeicTBOM U30HUpaTeIbHOM 110
nuzoronam nazepHoit aktuBanuu (CRISLA). Cucremsl, 000pynoBaHHE U KOMIIOHEHTBI
JUISL yCTAaHOBOK JIa3€pHOr0 00OTraleHus BKIIOYAlOT: a) YCTPONUCTBA ISl OJIa4yH [1apoB
METAJNIMYECKOTO ypaHa (715 u30uparenbHOi (JOTOMOHHU3AINH) WU YCTPOUCTBA JJIsI
MoJay4yu NapoB yPaHOBOTO coeAuHEeHU (A1 GOTOAUCCOUAIINH UITH XUMUYECKOM
akTuBanun); b) ycrpoiicrsa s cobopa o0orameHHOro 1 00eTHEHHOTO
METAJIIUYECKOTO ypaHa B KauecTBe "mpoaykTa" u "XBOCTOB" B MEPBOM KATETOPUH U
yCTpOKCTBa 7151 cOOpa pas3ioKEHHBIX WU BBIMIEAIINX U3 PEAKIIUU COCTUHEHUN B
KadyecTBe "mpoayKTa" u HEOOpaOOTAaHHOTO MaTepHralia B KauecTBe "XBOCTOB" BO



5.7.1.

5.7.2.

5.7.3.

5.74.

BTOPOIl KaTeropuu; ¢) pabouue a3epHble CUCTEMBI 17151 30U PaTEIbHOT O
BO30YyXJEHUs U30TONOB ypaHa-235; u d) o6opynoBaHue JUIsl IOATOTOBKY MOa4YH U
KOHBEPCHHU TPOyKTa. BeiieacTBre CoKHOCTH CIIEKTPOCKOIIMY aTOMOB M COeTMHEHHUI
ypaHa MOXXET MOTpeOOBaThCs UCIOIb30BAHKE JIIOOON U3 psAla UMEIOLIMXCS JIa3ePHBIX
TEXHOJIOTHH.

I[TOACHUTEJIbBHOE 3AMEYAHUE

MHorue U3 KOMIOHEHTOB, IEPEYUCICHHBIX B 3TOM pa3Jielie, BCTyNalT B
HEMOCPEACTBEHHBI KOHTAKT C TapaMHi METAJUIMYECKOTO YpaHa UM C )KUIKOCTHIO,
WJIA C TEXHOJIOTHYECKUM ra3oM, coctosimuM u3 UF¢ nunu cmecu u3 UFq u npyrux
ra3oB. Bce OBEpXHOCTH, KOTOPBIE BCTYNAOT B KOHTAKT ¢ ypaHoM uiu UFg,
MOJHOCTBIO M3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX MATEPUAJIOB WM 3alUILIEHBI
MOKPBITHEM M3 TAKUX MaTepuanoB. st neneit pa3aena, OTHOCAIIETOCS K
KOMIIOHEHTaM 000pyA0BaHMUS JJIs J1a3€pPHOT0 000TaIICHUs, MATePHUAJIBI, CTOWKHE K
KOppO3HH, BBI3BIBAEMOW MapaMu WIIH KUAKOCTIMH, COAEPKAUUMH METAINIMYECKUM
ypaH WY YPaHOBBIC CIUIABBI, BKIIOYAIOT MOKPHITHIN OKCHIOM UTTPUS TPaduUT U
TaHTaJl; U MaTepualibl, CTOMKHE K KOppo3uu, Bei3biBaeMoil UF¢, BKiItOUaroT Mep,
HEPKABEIOILIYIO CTallb, ATIOMUHUNA, AJIFOMUHUEBBIEC CIUJIABbl, HUKEJIb WJIH CIUJIABBbI,
conepxarue 60% uukens u 6onee, u croiikue K UF monmHOCTRIO GTOPUPOBAHHbBIE
YIJIEBOIOPOIHBIE TTOJIUMEPBI.

Cucrems! Bbinapusanus ypana (ALVIS)

CrienmanbHO MpeTHa3HAYCHHBIE MIIM MTOATOTOBJICHHBIC CHCTEMBI BRIIAPUBAHUS YpaHa,
KOTOPBIE COJIEPKAT BHICOKOMOIIIHBIE TIOJIOCOBBIE MIIH PACTPOBBIE 3JIEKTPOHHO-
JydeBble MyIIKH C TIepeaBaeMOil MOITHOCTBIO Ha MUIIIEHB Ooitee 2,5 kBT1/cwm.

Cucrembl 17151 00padOTKY KHAKOMeTAIMYecKkoro ypana (ALVIS)

CrnenanbHO TpeTHa3HAYCHHBIC WM TIOATOTOBJIEHHBIE CHCTEMBI ISl 00paboTKU
JKMIKOr0 MeTalljla Ul paclyIaBI€HHOTO ypaHa UM YPAHOBBIX CIIJIAaBOB,
COCTOSAIIME U3 TUTJICH U OXJIAXKJAIOIIETO 000PyAOBAHUS I THUTJICH.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Turnu u aApyrue KOMIOHEHTHI 3TOM CUCTEMBI, KOTOPBIE BCTYIIAIOT B KOHTAKT C
pacIuIaBlIeHHBIM YPaHOM WJIM YPAHOBBIMU CILUIABaMH, H3TOTOBJICHBI U3
KOppO?;PICCTOﬁKHX n TepMOCTOﬁKHX MaTCpUualioB WX 3aIMUIICHHBIX TOKPBITHUEM U3
TaKuX MatepuayoB. [IpueMiemMbie MaTeprabl BKIIIOYAIOT TAHTAN, TOKPHITHIH
OKCHJIOM UTTpUA I'paduT, rpaduT, HOKPHITHIH OKHCIAMU IPYTUX PEIKO3EMENbHBIX
aneMeHTOB (cM. INFCIRC/254/Rev.l/Part 2, myHKT 2.7) WK UX CMECSIMH.

Arperarsl U151 coopa ''mpoaykra'’ u ''xBocToB'' MeTa/ummyeckoro ypana ALVIS)

CrnenuanpHO IpeHa3HAYEeHHbIE WM TOATOTOBIIEHHBIE arperaTsl AJis coopa
"mpoxykTa" U "XBOCTOB" METAJUIMYECKOTO ypaHa B )KUIKOW MK TBepJoi (opme.

I[TOACHUTEJIbBHOE 3AMEYAHUE

KOMMOHEHTHI 3TUX arperaToB U3rOTOBIEHBI U3 MATEPHUATIOB, CTOMKUX K HArPEBY H
KOPpO3HH, BbI3bIBAEMOI MMapaMy METAINTHYECKOT0 YpaHa WK KUAKOCThIO, NN
3aUIUIIEHBI MOKPBHITHEM U3 TAKUX MATEPHATOB (TaKUX, KaK MOKPBITHI OKCHIOM
UTTpUs TpadUT UK TaHTAT) U MOTYT BKJIIOUATh B ce0s1 TpPyOOTIPOBOIbI, KJIaTlaHbI,
mTynepa, "xemnoda", BBOJbI, TEINIOOOMEHHUKY U KOJJICKTOPHBIC TUTACTUHBI JJIS
MarHMTHOTO, 3JIEKTPOCTATHUECKOT0 WIIN APYTUX METOOB pa3/esIeHuUs.

Koxyxu paznesmrensnoro moayaas (ALVIS)

CrenuajabHO MpEeaAHaA3HAUYCHHBIC WJIX ITOATOTOBJICHHBIC IUJIUHAPUICCKUE U



5.7.5.

5.7.6.

5.7.7.

IPSIMOYTOJIBHBIE KaMEPBI 1JIs1 HOMELIEHHUS B HUX UCTOYHMKA [TapOB METAJUIMYECKOTO
ypaHa, 3IEeKTPOHHO-Ty4€BOM MYIIKH U KOJUIEKTOPOB "mpoykTa" u "XBoCTOB".

[NTOACHUTEJIBHOE 3AMEUAHUE

OTH KOXKYXU UMEIOT MHOKECTBO BXOJIHBIX OTBEPCTUH JIJIs TOAAYN DJIEKTPOIIUTAHUS U
BOJIbI, OKHA JUIS JIa3€PHBIX ITy4YKOB, COEIMHEHNIN BaKyyMHBIX HACOCOB, a TAKXKE IS
JMarHOCTUKU U KOHTPOJISI KOHTPOJIbHO-U3MEPHUTEIbHBIX TPHOOpoB. OHU UMEIOT
IIPUCIIOCOOJIEHUS 111 OTKPBITUS U 3aKPbITUSI, YTOOBI 00ecIeunTh 00CITYKMBaHUE
BHYTPEHHHUX KOMIIOHEHTOB.

CBepx3ByKoBbI€ paciupure/ibHble comia (MLIS)

CrieruansHO MpeIHa3HaYeHHbIE WU MTOATOTOBICHHBIE CBEPX3BYKOBHIC
pacmupuTenbHbIe coruta s oxnaxaeHus cmeceir UFg u Hecymero raza go 150°K
WM HIKE U KopposuecToiikue Kk UFg.

Kosuiekropsl npoxykra nsitugropucroro ypana (MLIS)

CrennanpHO NpeaHa3HAYEHHBIE WM NTOATOTOBIICHHBIE KOJIJIEKTOPHI TBEPAOTO
nponykra nsatugropuctoro ypana (UFs), cocTosimue u3 puiibTpa, KOJIEKTOPOB
YAApHOT'0 MJIM LUKJIOHHOIO TUIA WJIK UX COYETAaHUH U KOPPO3UECTOUKUE K Cpefie
UFs/UFg.

Kommnpeccopst UF¢/necymero raza (MLIS)

CrnenuanbHO MpeaHa3HAYEHHBIC WX MTOJITOTOBICHHBIE KOMIIPECCOPHI ISl CMecei
UF¢ u Hecyuero raza st JyMtenbHol skcruryatauuu B cpeae UFq. KomnoneHTst
ATUX KOMIIPECCOPOB, KOTOPHIE BCTYMAIOT B KOHTAKT C HECYLIUM Ia30M, U3TOTOBJIEHBI U3
Koppo3uectokux Kk UFs MaTeprasioB niu 3alUIIEHBl TOKPBITUEM U3 TAKHUX
MAaTEPHUAJIOB.

5.7.S. Ynnornenus Bpamaromuxcsi Bajios (MLIS)

CrienmanbHO NpeHa3HAYEHHbBIE WM TIOrOTOBJIEHHBIE YIUIOTHEHUS BpaIlaloIINXCs
BAJIOB, YCTAHOBJICHHbIE HA CTOPOHE MOJaYl ¥ Ha CTOPOHE BBIXOJa JJIsl YINIOTHEHHS
BaJia, COCAMHSIONIETO POTOP KOMIIPEccopa ¢ MPUBOIHBIM JABUTATEIEM, C TEM YTOOBI
o0ecreyuTh HaJIeKHYIO TePMETU3aINI0, TPEIOTBPALIAIONIYIO BHIXO
TEXHOJOTUYECKOTO ra3a Wik HaTeKaHue BO3AyXa WK YIUIOTHSIOIIETO ra3a BO
BHYTPEHHIOIO KaMepy KoMIlpeccopa, KoTopas 3anonHeHa cmecbio UFg u Hecyiero
rasa.

5.7.9. Cucremsl ¢propuposanusi (MLIS)

CHGHI/IaJIBHO MNpECaAHa3HAYCHHLIC WA TOATOTOBJICHHBIC CUCTCMBI JJIA (I)TOpI/IpOBaHI/ISI
UFs (B TBepaom coctostanm) B UF¢ (ra3).

I[TOACHUTEJIBHOE 3AMEYAHUE

DTH CUCTEMBI IpeIHa3HaYeHBI i1 pTopupoBanus coopannoro nopoimka UFs B
UFs B niensix nocneaytomiero coopa B KOHTEHHepax MpoayKTa WK JIJIs IOJja4 B OJTOKU
MLIS st nonomauTensHOTO 0OoTamnenus. [Ipu npuMeHEeHUU OTHOTO MOaX0/1a
peakmus GTOpUPOBAHUS MOXKET OBITH 3aBEpIIeHA B MpeeiaX CHCTEMBbI
paszeseHus U30TOMOB, Ie UAET PEaKus U HEMOCPEACTBEHHOE U3BJICUCHUE U3
KoJuIekTopoB "npoxykra”. [Ipu npumenenun apyroro noaxonaa nopomok UFs moxer
OBITH M3BJICUCH/TIEPEMEICH U3 KOJJIEKTOPOB "MPOAYKTA" B TOAXOASAIINN PEAKTOP
(HampuMep, peakTop ¢ MBCEBI00KUIKEHHBIM CII0EM KaTalnu3aropa,
TeJINKOUIATLHBIN peaKTOP MIIM KapoBas OarrHs) B 1easax ¢gropupoBanus. B obonx
CITyJasiX UCIOJNB3YETCsl 000pyIOBAaHUE JIJISl XPaHSHHSI U TiepeHoca GpTopa (Wil IPyrux
MPUEMIIEMBIX (PTOPHPYIOIIUX peareHTORB) u 1j1si coopa u nepeHoca UFs.



5.7.10. Macc-cnekrpomerpbl/ucrounnku HoHoB UFg (MLIS)

CrneunaibHO NTpeAHA3HAYEHHBIE WM MTOATOTOBJICHHBIE MArHUTHBIE WM KBAIPYNOJIbHbBIE
MacC-CIEKTPOMETPHI, CITIOCOOHBIC TTPOU3BOIUTH MPSIMOIT 0OTOOP MpoO MmogaBaeMoi
Macchl, "mpoaykTa" unau "xBocToB" u3 ra3zoBbix NoTokoB UFs u o0magaromniye noaHbM
HAaOOPOM CIIEIYIONINX XapaKTEePUCTHK:

1.  ynenbHas paspelmiaromias CiocoOHOCTh Mo Macce cBbimie 320;

2. COACPKAT UCTOUYHUKHN MOHOB, U3TOTOBJICHHBIC U3 HUXPOMa HJIX MOHECIA
WU 3alMUIIICHHBIC ITIOKPBITUEM U3 HUX, NI HUKCIIMPOBAHHBIC,

3.  coxmepxaT MOHHM3AIMOHHBIE MCTOYHHKH C OOMOapIupOBKON
ANEKTPOHAMH;

4. coaepkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYO AJI U30TOIHOTO
aHaJm3a.

5.7.11. Cucrembl nogaun/cucremsl 0TBoAa 'mpoaykra'’ u '"xsocroB' (MLIS)

CrnienManbHO MpeHa3HAuYeHHBIE WK MOTOTOBIEHHBIEC TEXHOJOTHYECKUE CUCTEMbI UITH
00opynoBaHue 17151 000TaTUTENBHBIX YCTAHOBOK, H3TOTOBJICHHBIE U3 KOPPO3UECTONKHUX
Kk UF¢ MaTepuanioB, win 3aidieHHBIX TOKPBITHEM U3 TAaKUX MaTepUasoB,
BKJIIOYAIOIIIHE:

a) MHUTAKNUE aBTOKJIABHI, TICYH WIIU CUCTEMBI, HCIIOIb3YEMBbIC JIJIS TIOJIa4n
UF¢ nos mporiecca oboramieHus;

b) mecyOmuMaTopsl (MU XOJOAHBIE JOBYIIKH), HCTIOIB3YEMbIE IS
BbIBeieHHs Harpetoro UF¢ u3 mporiecca oboramieHus st ToCIeayOIEero
TIepEeMEICHUS;

C)  CTaHUUU OTBEPKACHMS WA OKIDKCHHUS, HCTIOIB3YEMBbIE ISl BBIBEICHHS
UFs u3 mporecca oOoramienus mytem cxkatus u nepesoga UF B xuakyro wim
TBEpIyI0 popmy;
d) crannuu "mpoaykTta" wiM "XBOCTOB", HCIONb3yeMbIE IS
nepemeleHuss UFs B KOHTEHHEPHI.

5.7.12. Cucremsi otaesenust UFg ot Hecymero raza (MLIS)

CHGI_[I/IEUILHO Hpe,Z[HaBHa‘-IGHHLIe WA ITIOATOTOBJICHHBIC TEXHOJIOTHUUYCCKUE CUCTEMBI IJISA
otnenenus UFg oT Hecymero raza. Hecymum razom MokeT OBITh 30T, apTOH WIIH
JIpyrou ras.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CUCTEMBI MOTYT BKJIIOUATh TaKOEe 000py10BaHHE, KaK:KPUOTCHHBIE
TEITI00OMEHHUKH WJIM KPHOCETapaTophl, CIIOCOOHBIE cO3/1aBaTh TeMmepatyps -120°C
HWJIN MCHEC, NI

a)  OJIOKM KPHOTEHHOTO OXJIAXKICHHS, CTIOCOOHBIE CO3/1aBaTh TEMITEPATYPHI -
120° C nimm MeHee, uiu

b) xomoxubie noBymku UFg, cmocoOHBIE co3aaBaTh TemnepaTypsl - 20°C
NN MCHEC.

5.7.13. Jlazepubie cuctembl (ALVIS, MLIS u CRISLA)

Ha3ep1>1 HJIN JIA3CPHBIC CUCTCMBI, CIICHIUAJIBHO NPCAHA3HAUYCHHBIC NJIIN
MMOATOTOBJICHHBIC JI pa3acICHUA N30TOIIOB YpaHa.

I[TOACHUTEJIBHOE 3AMEUYAHUE



Jlazepbl 1 Ba)KHBIE KOMITOHEHTHI JIA3€POB MPH JIa3epPHOM IPOIECCE 00OTaAIECHUS
BKJTIOYAIOT T€, KOTOPHIC ONPEACIICHBI B IIYHKTE 3.6 JOKyMEHTa
INFCIRC/254/Rev.l/Part 2. Jlazepuas cuctema nporecca ALVIS 06s19HO cocTouT u3
JIBYX JIa3€pOB: JIa3epa Ha mapax MeJIH | Jla3epa Ha Kpacutelnsx. JlazepHas cucrema
1t MLIS oGeruHO coctouT u3 nasepa, padoraromero Ha CO; UiIu 93KCUMEPHOTO
Ja3epa ¥ MHOTOXOJIOBOW ONTUYECKON STYCHKH C BPALIAIOIIMMUCS 3epPKaJlaMy Ha 00erX
cropoHax. [lyst 1a3epoB WiM JTa3epHBIX CUCTEM IIPH 000MX Iporeccax Tpedyercs
CTAaOMITU3aTOP CIEKTPOBOI YACTOTHI JIJIsl pa0OTHI B TEYEHUE [UTUTEIIBHBIX MIEPHOIOB
BpPEMEHHU.

5.8. CnenuajbHO NpeaHa3HAYEHHbIE WJIM NOATOTOBJICHHbIE CHCTEMbI, 000PYI10BaHUE H
KOMITOHEHTBI /1JIsl HCIIOJIb30BAHUSI HA 000raTUTEJIbHBIX YCTAHOBKAX € IVIA3MEHHbIM
pasjieIeHHeM

BBOJJHOE 3AMEYAHUWE

[Tpu mpouecce MIa3MeHHOT0 pa3/ieleHus 1a3Ma, COCTOsIIAas U3 HOHOB ypaHa,
IPOXOJIUT Yepe3 MEKTPUUECKOE MOJIe, HACTPOSHHOE Ha YaCTOTYy MOHHOTO PEe30HAHCa
U™, ¢ TeM 4TOGBI OHH B TIEPBYIO OUEPETb TTOTTIOMATH YHEPTHIO M yBETHIHBAIICS
TUAMETP UX ITOMOPO0Opa3HbIX opouT. MOHBI ¢ MPOXOKIEHHEM MO OONbIIeMY
JMAMETPY 3aXBaThIBAIOTCS T 0OPA30BAHMs MPOAYKTa, oborarmensoro U, [Tnasma,
KOTOpast 00pa30BaHa MOCPEICTBOM HOHH3ALUH YPAHOBOTO Mapa, COAECPIKUTCS B
BaKyyMHOH KaMepe ¢ MarHUTHBIM I10JIEM BBICOKOW HaNpsKEHHOCTH, 0OPa30BaHHBIM
C TIOMOIIBIO CBEPXIPOBOIANIETO MarHuTa. OCHOBHBIE TEXHOJIOTUIECKUE CHCTEMBI
npolecca BKIYAIOT CUCTEMY T€HEepallui yPaHOBOM MIa3Mbl, pa3leauTeabHbIN
MOJyJIb CO CBEPXIPOBOAAIIUM MarHuToM (cM. NyHKT 3.10 moxymeHTa
INFCIRC/254/Rev.l/Part 2) u cucteMbl H3BJI€UEHUs MeTaia A coopa "mpoaykra’
u "xBocToB".

5.8.1. MHMKpOBOJHOBbIC HCTOYHUKH JHEPTUM U AHTEHHbI

CHGI_II/IaJIBHO HpeI[Ha3Ha‘IeHHLI€ HMJIA ITIOAT'OTOBJICHHBIC MI/IKpOBOJIHOBI:Ie NCTOYHUKU
SHEPTrUU W aHTCHHBI JIJI TeHEePaIMH WM YCKOPEHUS HOHOB M 00J1aaronme
CIeAyIOUUMHU XapakTepucTukaMu: yactora Boimie 30 [T u cpeaHsisa BbIXOIHAS
MOIITHOCTH JIJI TeHEepaIuu HoHOB Ooiiee S50 kBT.

5.8.2. CoJieHonabl 1Jis1 BO30Y:KIeHUsI HOHOB

CriennanbHO MpeHa3HAYEHHBIC WJIH TIOTOTOBICHHBIC COJICHOMIBI JIJIs
paaroyacTOTHOTO BO30YXKICHHSI HOHOB B nramna3oHe yactot 6onee 100 k[ u
CrocoOHbIe paboTaTh pH cpeaHer MorHocTr Oomee 40 kBT.

5.8.3. CucreMbl reHepanu YpaHoBOil I1a3Mbl

CrienuanbHO MpeAHa3HAYCHHBIC WU MOATOTOBICHHBIE CHCTEMBI T€HEPAIIHU
YPaHOBOM IJ1a3MBbl, KOTOPBIE MOTYT COAEPKaTh BEICOKOMOILHBIE I10JIOCOBBIEC WIIH
pPacTpOBBIC 3JCKTPOHHO-ITyYEBBIE MYIIKH C ITEPeJaBaeMOil MOIIHOCTHIO HA MUIIIEHB
oounee 2,5 kBt/cm.

5.8.4. Cucrembl 1711 00pa00TKH KMIKOMETANIMYECKOTr0 ypaHa

CrnenmanbHO MpeJHa3HaYCHHBIE WU MTOATOTOBJICHHBIE CUCTEMBI I 00paboTKH
KHUJKOTO METaJlla Ul PacILIaBIICHHOIO ypaHa Ui yPaHOBBIX CIIJIaBOB,
COCTOSIIIME U3 TUTIIEH U OXJaXAAI0UEero 000pyIOBaHUS I TUTIICH.

I[TOACHUTEJIbBHOE 3AMEYAHUE

Turnu u 1pyrvue KOMIOHEHTBI 3TOM CUCTEMBI, KOTOPBIE BCTYNAKOT B KOHTAKT C
pacIIaBICHHBIM YPAaHOM HJIM YPAaHOBBIMH CILIABAMU, U3TOTOBJICHBI U3
KOPPO3UECTOUKUX ¥ TEPMOCTOMKUX MATEPHUAJIOB UM 3ALUILEHBI IIOKPBITUEM U3



5.8.5.

Takux MatepuanoB. [IpueMiemMbie MaTepUabl BKIIOYAIOT TAHTAJ, TOKPHITHIH
OKCHIOM HUTTpHS TpaduT, rpaduT, MOKPHITHIH OKHCIAMU APYTUX PEAKO3EMETbHBIX
anemeHTOB (cM. INFCIRC/254/Rev.l/Part 2, myHKT 2.7) Wi UX CMECSMHU.

Arperatbl 111 cOopa "'mpoaykra'  ''XBOCTOB'' MeTA/LINYeCKOro ypaHa

CrnenpansHO MpeIHa3HAYCHHBIC WM MTOATOTOBIIEHHBIE arperaTsl AJis coopa
"mpoxykTa" 1 "XBOCTOB" Ul METANIMUECKOTO ypaHa B TBepJIoi popme. DTH arperaTsl
I cOopa U3roTOBJIEHBI U3 MAaTepHUaIOB, CTOMKUX K HarpEBY U KOPPO3UH,
BBI3bIBAEMOM NapaMu METAJUIMYECKOT'0 yPaHa, TaKUX, KaK ITpaduT, MOKPBITHIM OKCHIOM
UTTPHUS, WINA TaHTaJ, WIN 3allUIIEHbl TOKPBITUEM U3 TAKUX MATEPUAJIOB.

5.8.6. Ko:xyxu pa3ieMre/;ibHOr0 MOIYJIsl

[MunuHapuyeckue KaMepsl, ClieUalbHO MIPEAHa3HAYEHHbBIE WIIA TOATOTOBIICHHbIE IS
UCIIOJIb30BaHUS HAa 00OTaTUTEIbHBIX YCTAHOBKAX C MJIa3MEHHBIM pa3/ieJIeHUeM, JJIs
MIOMEILEHUSI B HUX UCTOYHUKA YPaHOBOI MJIa3Mbl, JHEPIrETUUECKOTO COJIEHOUA
PaguoyvacTOThl M KOJUIEKTOPOB "mpoAykTa" u "XBOCTOB".

[MTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOKYXH UMEIOT MHO>KECTBO BXOJHBIX OTBEPCTHH JIs TOAAYU JIEKTPONUTAHNUS,
coenuHEeHNUN MU (HYy3HOHHBIX HACOCOB, a TAKXKE JIJIS TUATHOCTUKHU U KOHTPOJIS
KOHTPOJBHO-U3MEPUTENbHBIX MPUOOPOB. OHU UMEIOT MPUCTIOCOOICHUS IS
OTKPBITHS ¥ 3aKPBITHS, YTOOBI 00€CTIeUnTh 00CTY)KUBAHHE BHYTPCHHUX KOMIIOHCHTOB
Y U3TOTOBJIEHBI U3 COOTBETCTBYIOIIUX HEMAarHUTHBIX MaTEPUAJIOB, TAKUX, KaK
HEPIKaBEIOIast CTalIb.

5.9. CnenuajbHO NpeIHa3HAYEHHbIC WJIM NOATOTOBJICHHbIE CHCTEMbI, 000PYI10BaHUE H

5.9.1.

KOMIIOHEHTBI 1151 HCII0/Ib30BAHNS HA YCTAHOBKAX 3JICKTPOMATHMTHOIO 000raleHus.
BBOJHOE 3AMEYAHME

[Tpu 3EeKTPOMArHUTHOM MPOIECCE HOHBI METAJUTMYECKOTO ypaHa, MOTyYeHHBIE
MOCPEICTBOM MOHHM3AIUMU MUTAOIIEero MaTepuana u3 cojiei (06srano UCly),
YCKOPSIIOTCS ¥ TIPOXOIAT Yepe3 MAarHUTHOE TI0JIe, KOTOPOE 3aCTaBIsSECT HOHBI
Pa3IUYHBIX U30TOMOB MPOXOJUTH IO PA3JIMYHBIM HampaBieHUAM. OCHOBHBIMHU
KOMIIOHEHTaMH 3JIEKTPOMarHUTHOTO U30TOIMHOTO CemapaTropa sBISIOTCS: MATHUTHOE
MoJie JJIsl OTKJIOHEHUs/pa3IeICHUSI H30TOTIOB HOHHOTO MyYKa, NCTOYHUKA HOHOB C
€ro CHUCTeMOW YCKOPEHUS, U CHCTEMBI cOOpa OTACIEHHBIX HOHOB. BcioMorarenpHbIe
CUCTEMBI JJIs 3TOT'O TIPOIecca BKIIOYAIOT CHCTEMY CHA0KCHHSI MAarHUTHON SHEPTHEH,
CHUCTEMBI BEICOKOBOJIBTHOT'O TUTAHUS UCTOYHHKA HOHOB, BAKYYMHYIO CUCTEMY H
OOIIMPHBIE CUCTEMBI XUMUYECKONW 00paOOTKH I BOCCTAHOBIICHHSI TIPOAYKTA U
OUYMCTKH/pETeHepaIiii KOMIIOHEHTOB.

3J’[eKTp0Mal"HI/lTHLIe CcemapaTopbl H30TOIMOB

DJIEKTPOMarHUTHHIE CENapaToOpPbl H30TOIOB, CIEIUATBHO MPEeAHA3HAUYCHHbBIE HIIN
MOJITOTOBJICHHBIC JIJISI Pa3/IeieHHsI U30TOMOB ypaHa, U 000PYyI0BaHHE U KOMITOHCHTHI
JIJISL TOr0, BKIIIOYAs;

a) McTOYHMKM MOHOB

CrienuanbHO TIpeHA3HAYCHHBIE WM TIOJITOTOBJICHHBIE OT/ACTbHBIC UITU
MHOTOYHCJICHHBIE HCTOYHUKH HOHOB YpaHa, COCTOSIINE U3 HCTOYHHUKA IMapa,
MOHHM3ATOPA M YCKOPHUTENS MydKa, U3TOTOBIECHHBIC U3 COOTBETCTBYIOIINX
MaTEPHUAJIOB, TAKHUX, KaK IpaduT, HepKaBerOMmas CTallb HJIU MeJlb, H CITOCOOHBIX
obecrieunBaTh 00U TOK B my4yke HOHOB 50 MA umu 6oree.

b) Komnexktopsl HOHOB



KOJ’IJ’IGKTOpHLIG INJIaCTUHBI, UMCIOITUEC IBC HUJIH Ooiee mICJIN U Mmasa, CriCyuaJibHO
NpeaAHa3HAYCHHLBIC WJIN ITIOATOTOBJIICHHBIC IS c6opa ITY4YKOB HOHOB O6OF3H.ICHHOI‘O u
O6CI[H€HHOFO YpaHa ¥ U3rOTOBJICHHBIC U3 COOTBCTCTBYIOIIHUX MAaTCPHUAJIOB, TAKUX,
KakK Fpa(l)I/IT HJIN HCPIKaBCrOIIasA CTaJlb.

¢) BakyymHble KOXyXH

CrieunanbHO IpeIHa3HaYeHHbIE WX MTOATOTOBICHHBIE BAKYYMHBIE KOXKYXHU AJIS
AJIEKTPOMArHUTHBIX CEMapaTOpOB ypaHa, U3TOTOBIEHHBIC U3 COOTBETCTBYIOIIUX
HEMAarHUTHBIX MaTepPHAJIOB, TAKUX, KaK HEprKaBerollasi CTalb, U MpeIHa3HauYCHHbIC
1t padotsl ipu nasnenuu 0,1 [1a unm Huxe.

I[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH CIIELHUaIbHO MPEIHA3HAYEHBI JJI TOMEIEHUS B HUIX HCTOUYHHUKOB
MOHOB, KOJUIEKTOPHBIX MJIACTUH U BOJOOXJIAXKIAEMbIX BKJIAAbIILIEH U UMEIOT
IIPUCTIOCOOIEHUS [T coeiMHEHUH Tu((y3UOHHBIX HACOCOB U MPUCIIOCOOIECHUS ISt
OTKPBITHSA U 3aKPBITUS B LIENAX U3BJICUEHUS U 3aMEHbI ’TUX KOMIIOHEHTOB.

d) MarHuTHBIC TIOJIOCHBIC HAKOHESYHHKHU

CnenuanbHO MpeJHa3HaYeHHbIE WU MTOArOTOBICHHbIE MATHUTHBIE TTOJTIOCHBIE
HAaKOHEYHUKH, UMEIoIINe JuameTp Oosiee 2 M, UCTIOIB3yeMbIe ISt 00eCTIeYeHNU s
MOCTOSIHHOT'O MarHUTHOI'O TOJISl B 3JIEKTPOMAarHUTHOM CeMapaTope U30TOMOB U JUIs
IepeHOca MAarHUTHOTO MOJISI MEXKAY PACHOJIOKEHHBIMH PAJOM cenapaTopamu.

5.9.2. BLICOKOBOJILTHBIE HCTOUYHHKH IMMUTAHUSA

CrierualibHO MpeTHA3HAYCHHBIC HITH ITOATOTOBJICHHBIC BRICOKOBOJIBHBIC HCTOYHUKH
MUTAHMS 7151 KCTOYHUKOB HOHOB, 00J1a/1a1011IKe TIOTHBIM HA00POM CIEAYIOMHNX
XapaKTePHUCTUK:

MOTYT paboTaTh B HEMPEPHIBHOM PEKUME,

BbIX01HOE Hanpspkerue 20 000 B wim Gonee,

BBIXOIHOH TOK 1 A wiu Oonee u

crabuinzanus HanpspkeHus mexee 0,01% B Teuenue 8§ yacos.

5.9.3. UcTOYHNKH NUTAHUSI JJIeKTPOMATHUTOB

CHCLII/IaHI:HO NpCaAHa3HAYCHHLBIC UJIU MOATOTOBJICHHBIC MOIIIHBIC HCTOYHUKHU
MUTAaHUS TOCTOSHHOTO TOKA JJIs 3JIEKTPOMArHuToB, 00J1a1aloiue MOJIHbBIM
Ha0OpOM CIEAYIOMMUX XapaKTePUCTHK: BHIXOIHON TOK B HEIPEPHIBHOM PEXHME
500 A unu 6onee npu Hanpspkenun 100 B unu Gosee, mpu cTaOMIM3aMu M0 TOKY
niu HanpspkeHuto MeHee 0,01% B TeueHue 8 yacos.

6. YcraHoBKH 17151 IPOU3BOACTBA TSKEJION BO/BI, JeiiTepusi M ieTepHeBbIX COeTNHEHHI H
000pyI0BaHuKeE, CIICHUAILHO NPEAHA3HAYCHHOE HJIH IIOATOTOBJICHHOE /1151 3TOI'0

BBO/IHOE 3AMEYAHUE

TspKenyro Boly MO>KHO ITPOU3BOANTE, UCHIOJIB3YsI pasInyHble npouecchl. OqHaKo
KOMMEPUYECKH BBITOIHBIMU SIBIISTIOTCSI JIBA MTPOIIECCa: MPOIIECC U30TOIMTHOTO 0OMEHa BOJIBI
u cepoBogopoa (mporecc GC) u mporiecc U30TOMHOTO0 0OMEHAa aMMHaKa ¥ BOJIOPO/A.

[Tpomtecc GC ocHoBaH Ha 0OMEHE BOJAOPOA U JECHTEPUS MEXKTY BOJION U
CEPOBOJIOPOIOM B CUCTEME KOJIOHH, KOTOPBIE HKCILTyaTUPYIOTCS C XOJIOJHOM BEpXHEH
CEeKIMEeN U ropsiuel HIKHEH cekiuel. Boma Tedetr BHU3 MO KOJIOHHAM, B TO BpeMsI KaK
CEpPOBOJOPOIHBIN a3 HUPKYJIUPYET OT JHA K BEpUIMHE KOJIOHH. J[JIs conencTBus
CMEIIMBAHUIO Ta3a U BOJbI UCMOJIb3YETCS PAM AbIPUYATHIX JOTKOB. JlelTtepuit
MepeMeIaeTcsl B BOAY IPU HU3KUX TEMIEPATYPax U B CEPOBOAOPOI PU BHICOKHX
temriepaTypax. O0oramieHHbIe JeHTeprUeM ra3 Wi BoJa yIAISIOTCS U3 KOJIOHH MEepBOM



CTYTICHH Ha CTBIKE TOPSYHUX U XOJIOIHBIX CEKIIUH, M MPOIIECC MMOBTOPSETCS B KOJIOHHAX
cnenytomiei crynenu. [lpoaykr nmocnenneit ¢assl - Boga, odoraimeHHas geiTepuem
1o 30%, HanpaBnseTcs B JUCTWUISLIIMOHHYIO YCTAaHOBKY IS IPOU3BOJICTBA PEAKTOPHO-
YUCTOU TSKEIOM BOIB, T.€. 99,75% okucu aeitrepus.

B nponecce oOMeHa Mexy aMMUaKOM U BOJIOPOJIOM MOXKHO U3BJIEKaTh JeHTepUil U3
CHUHTE3-Ta3a IOCPEJCTBOM KOHTAKTa C )KUJKUM aMMHUAKOM B IIPUCYTCTBUU
katanu3atopa. CHHTE3-ra3 moaacTcss B OOMEHHBIC KOJIOHHBI M 3aT€M B aMMHAYHBIH
KOHBepTEp. BHYTpH KOJIOHH ra3 moJHUMaeTcs OT IHAa K BEPLIMHE, B TO BpEMs Kak
JKUJIKAM aMMHUAK T€4eT OT BEPIIUHBI KO JHY. JleUTepuil B CUHTE3-Ta3€e JINIIAeTCs
BOJIOPOZA U KOHLIEHTPUPYETCS B aMMHaKe. AMMUAK IOCTYIAET 3aTEM B YCTAHOBKY IS
KpPEKUHra aMMHaKa Ha JTHe KOJIOHHBI, TOTa KaK ra3 coOMpaeTcsi B aMMHaYHOM
KOHBEpTepe Ha BepinHe. Ha nocnenyoomux cTyneHsaX NpOUCXOAUT JaJlbHENIIEe
oboraiieHue, ¥ NyTeM OKOHYATEJIbHON AUCTUIIISALMYN IPOU3BOJAUTCS PEAKTOPHO-
yucTas Tskenas Bojaa. [Tlonaya cuHTes-raza Moxet ObITh oOecrneyeHa
aMMMa4YHOM yCTaHOBKO, KOTOpas B CBOIO OYEPEAb MOXKET OBITh COOpPYKEHA BMECTE
C YCTAHOBKOM 151 MPOM3BO/ICTBA TSAXKEJION BOJBI TyTEM U30TOIMMHOTO oOMeHa
aMMHaKa 1 Bojopoja. B mpomecce aMMragyHO-BOIOPOTHOTO OOMEHA B Ka4eCTBE
MCTOYHHKA UCXOJIHOTO JAeHTEepUs MOXKET TaKKe UCIOJIB30BaThCs OOBIUHAS BOJA.

MHorue npeaMeThl KIIF0YeBOTro 000pyI0BaHMUs JIJIsl yCTaHOBOK T10 TIPOU3BOJICTBY
TSDKENOM BOJIBI, Mcnonb3ytomux npouecchl GC win aMMHa4HO-BOAOPOAHOTO 0OMeHa,
IIMPOKO PACIPOCTPAHEHBI B HEKOTOPBIX OTPACIAX HE(PTeXMMUIECKOM
IpOMBIIIIEHHOCTH. OCOOEHHO 3TO KacaeTcsi HeOOJbIINX YCTAHOBOK, HCIOJIb3YHOIUX
npouecc GC. OgHako HEMHOTHE MTPEAMETHI 000PY10BAHHUS SABIISIFOTCS CTAaHAAPTHBIMHU.
[Tponieccst GC M aMMHMa4HO-BOJOPOAHOIO OOMeHa TpeOyroT 00pabOoTKH OOJBIIMX
KOJIMYECTB BOCTUIAMEHSIOIINXCSI, KOPPO3UOHHBIX M TOKCUYHBIX )KUIKOCTEH TIPH
HOBBIIIEHHOM JaBiieHnu. COOTBETCTBEHHO MPHU pa3paboTKe CTaHIapTOB MO
MPOEKTUPOBAHMIO M SKCIUTyaTalllH JJI1 YCTAaHOBOK U 000py0OBaHUs,
HCTIOJIB3YIONINX 3TH MPOLECCHI, CIEAYET YACIIATH O0JIBIIOe BHUMAHNE TI0A00PY
MaTepUalIoB U UX XapaKTepUCTHUKAM C TeM, YTOObI 00eCTeunTh JIUTEIbHBIA CPOK
CITy>KObI TIpM COXpAaHEHUH BBICOKOI 0€30MacHOCTH U HajexHOoCcTH. OnpeaeneHue
MaciTaboB 00yCIOBIMBAETCA IMIaBHBIM 00pa3oM COOOPaKEHUSIMU SKOHOMHKH H
HeoOxomumocTH. Takum oOpaszom, O0bIIas 4acTh MPEAMETOB 000PYIOBAHHUS
U3TOTOBIISIETCS B COOTBETCTBUHU C TPEOOBAHUSIMH 3aKa3UUKA.

Hakownen, cienyer oTMeTuTh, 4TO Kak B nporecce GC, Tak u B mpoliecce
AMMHAYHO-BOAOPOJHOIO O6M€Ha, npeaAMCTEBI 060py;[013aH1/151, KOTOPBIC MO OTACIBHOCTHU
HE IpeIHa3HauYeHbl U TOATOTOBJICHBI CIEIHATBHO JIJIsl IPOU3BOICTBA TSAKENIOM BOJIBL,
MOTYT C06I/IpaTBC$I B CUCTCMBbI, CIICHHUAJIBHO MPCAHA3HAUYCHHBIC WMJIN TOATOTOBJICHHBIC
JUTSI TPOU3BOJICTBA TsXKeaol BoAbl. [IpuMepamMu Takux CUCTEM, MPUMEHSIEMBIX
B 000MX MpoIleccax, ABISIOTCS CHCTEMa KaTATUTUUYECKOTO KPEKUHTa,
HCIoJIb3yeMasl B IIpoliecce 0OMeHa aMMHUaka U BOJ0pOa, U AUCTUIUISILIMOHHBIE
CUCTCMBbI, UCITOJIB3YCMBIC B ITPOLCCCE OKOHYATEJIHLHOU KOHIICHTpAIun TSDKEJION BO/JBbI,
JIOBOJISIIEN €€ IO YPOBHS PEaKTOPHO-YUCTOM.

[TpenMeTsr 060pyI0BaHMSI, KOTOPBIE CIICIUATBHO MPeTHA3HAYCHBI WIIK TOATOTOBIICHBI
JUTS IPOU3BOJICTBA TSXKEJIOW BOJBI MMyTEM HCIIOIB30BAaHUS JUOO Mporiecca oOMeHa
BOJIBI M CEPOBOIOPOIA, JINOO Mpoliecca OOMeHa aMMHaKa M BOJOPO/Ia, BKIIOYAIOT:

6.1. Bono-cepoBonopoaHbie 00MeHHbIE KOJIOHHBI

OOMeHHbBIE KOJIOHHBI, H3rOTABJIMBAEMbIE U3 MEJIKO3EPHUCTOMN yTIepOIUCTON CTaTH
(mampumep, ASTM A516), nuamerpom ot 6 M (20 pyToB) 10 9 M (30 dyToB),
KOTOpPBIE MOTYT 3KCIUTyaTUPOBAThCs IPU AAaBJIEHUU cBbllle WK paHoM 2 Mlla (300
(GyHT/KB. JIOWM) ¥ IMEIOT KOPPO3UOHHBIN AOMYCK B 6 MM WU OOJbIIE,



6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

CIICIHAJIbHO NPCAHA3HAYCHBI UJIW IMOATOTOBJICHBI AJId ITPOU3BOACTBA TSDKEJI0M BOAbI
MyTEM HCIIOJIb30BAHUA ITpoLeCcCa NU30TOITHOT O oOmMmeHa BOJBI U CEPOBOAOPOIA.

I'a3oxyBKM M KOMIIpeccopsl

Opnoctynenyatsle, ManoHanopssle (T.e. 0,2 MIla wiu 30 ¢pyHT/KB. Ar0iiM)
[EHTPOOEIKHBIC Ta30yBKH MJIH KOMIIPECCOPHI IS UPKYJISAIAN CEPOBOIOPOTHOTO Ta3a
(T.e. ra3a, comeprkaero 6onee 70% H»S), cnenunanbsHo npeaHa3HAYCHHBIEC WU
MOJATOTOBJICHHBIC JIJIS MTPOU3BOJICTBA TSDKEIOW BOABI ITyTEM UCIIOIL30BaHUS TpoIecca
oOMeHa BOJIbI U CEPOBOIOPOIa. DTH ra30/lyBKU WIIK KOMIIPECCOPHI UMEIOT
IPOM3BOAUTEIBHOCTD, MIPEBHIIAIIYI0 HIH paBHY0 56 M°/c. (120 000 SSFM)
IIPU SKCILTyaTalluy MO IaBIEHUEM, PEBbIMIA0IUM min paBHeiM 1,8 MIla (260

(byHT/KB. T10HM) Ha BXOJIe, U CHA0KEHBI CaITbHUKAMH, YCTOHYUBBIMH K BO3/ICHCTBUIO
H,S.

AMMHA4YHO-BOOPOIHbIE 00MEHHbIE KOJIOHHbI

AMMMAYHO-BOIOPOHBIE OOMEHHBIE KOJIOHHBI BHICOTON OoJiee niau paBHOH 35 M
(114,3 ¢pyroB) nuamerpom ot 1,5 m (4,9 dyToB) o 2,5 m (8,2 PpyTOB), KOTOpHIE MOTYT
HKCIUTYaTHPOBAThCA MO AaBleHUeM, mpeBbimaromum 15 MIla (2225 ¢yHT/KB. n10iim),
CHEIHANIBHO MpeIHA3HAYEeHHBIC WITU ITOATOTOBICHHBIE JUTS TPOU3BOJICTBA TKEIIOH
BOJIbI IyTEM HCIIOJIB30BaHU Mpoliecca 0OMEHa aMMHUaKa ¥ BOA0poJa. DTU KOJOHHBI
MMEIOT TaKXKe [0 MEHBIIIEH Mepe OJJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO K€
JUaMeTpa, 4YTo ¥ LUIMHIPUYECKasi 4acTh, Yepe3 KOTOPYIO MOTYT BCTaBIATHCS WM
BBIHUMATHCSl BHYTPEHHHE YaCTH KOJOHHBI.

BHyTpeH}me YaCTH KOJIOHHBI U CTYIICHYATBIC HACOCHI

BHyTpeHHME 4acTH KOJIOHHBI M CTYTIEHYaThle HACOCHI, CIIEUAIbHO IpEeJHA3HAUECHHbIE
UJIM MOATOTOBJIEHHBIE JJ KOJOHH JJIsl IPOU3BOJACTBA TSXKEJIONU BOJIBI MyTEM
MCTOJIB30BaHUA MPOIECCa aMMHAYHO-BOIOPOAHOTO 0OMeHa. BHyTpeHHHE yacTi
KOJIOHHBI BKJIIOUYAIOT CIEIMaIbHO NMpeIHAa3HAYUeHHbIE KOHTAKTOPBI MEXIY
CTYIIEHSIMH, COZICHCTBYIOIINE TECHOMY KOHTAKTY Ta3a U )KUAKOCTH. CTyneHuaThie
HacoChl BKJIFOYAIOT CIELHAIbHO MIPEIHa3HAYEHHbIE TOTPyKaeMble B KUJIKOCTb
HACOCHI JUISl HUPKYJISIUH KUJKOTO aMMHUaKa 6 mpejeiax 00beMa KOHTaKTOPOB,
HaXOJAIIMXCS BHYTPU CTYNEHEH KOJIOHH.

YcraHoBku aJ1st KPE€KHHIa aMMHaKa

VY CTaHOBKHM U1l KPEKMHIa aMMHUAKa, SKCIUTyaTUPyeMbIe O[] IaBIECHUEM,
npeBblmaomuM uiu paBasiM 3 MIla (450 ¢yHT/KB. n10liM), cieHalibHO
npeaHa3HauYeHHbIE UM NOJATOTOBJIEHHBIE AJIs NPOU3BOJCTBA TAXKEION BOABI
yTEM HCIIOJIB30BaHUs MpoIecca H30TOMHOI0 0OOMEHa aMMHUaKa M BOJOPO/a.

HNudpakpacHblie aHAIN3ATOPHI NOIVIOLIEHUS

WudpakpacHble aHAIN3aTOPBI TOTJIOMIEHHS, CIOCOOHBIE OCYIIECTBIISATH AHAIN3
COOTHOILIEHUS MEXY BOJOPOJOM U JeHTEpHEM B peallbHOM MaclTabe BpeMEHH,
KOrJja KOHLIEHTpaluu AedTepus paBHbl WK npeBblatoT 90%.

Karanurnueckue meuu

Karanurnueckue neun i nepepadoTKu 000rameHHOro JeHTeprueBoro raza B
TSIKEJYIO BOJAY, CIICIUAIBHO MPeIHA3HAYCHHBIC UIH MOATOTOBJICHHBIC IS
HpOI/I3BOI[CTBa TH)KCJ'IOI71 BOJIbI HYTCM HNCITIOJIB30BAHUSL npouecca HN30TOITHOI'O
oOMeHa aMMHaKa ¥ BOJOpo/a.

7. YCTaHOBKM /1JIsi KOHBEPCUH YPaHA U 000py/10BaHMe, CIIEIHATIBHO NPeIHAZHAYEHHOE WU

NMOAroTOBJCHHOC 1J11 3TOI0



BBOJIHOE 3AMEYAHUE

B ycraHoBKax M cucTeMax JJsi KOHBEPCUH ypaHa MOXET OCYLIECTBIATHCS OJTHO
WJIM HECKOJIBKO IPEBPAIEHHUM U3 OJTHOTO XMMUYECKOr0 U30TOIAa ypaHa B APYyToOi,
BKJIIOYAs: KOHBEPCHUIO KOHLIEHTPATOB ypaHoBoi pyasl B UOs, kousepcuro UO3 B
UO,, xouBepcuto okuceit ypana B UF, unmu UFg, kouBepcuto UF4 B UFg, kouBepcuto UFg
B UF,, xouBepcuto UF4 B MeTanmuueckuit ypa u KoHBepcuto GgropuaoB ypasHa B UO,.
MHorue kiitoueBble KOMIOHEHTBI 000pY/10BaHUS YCTAaHOBOK JJIsI KOHBEPCUH ypaHa
XapaKTepHBI AJI1 HEKOTOPhIX CEKTOPOB XMMHYECKOH oOpalaTbiBaromieit
npoMelnuieHHocTH. Hanpumep, Buabsl 000pyA0BaHus, UCIOIb3yEMOTO B 3TUX
Ipoleccax, MOryT BKJIKOUYATh: NI€YH, KApyCEIbHbIE IIE€UH, PEAKTOPHI C
MICEB/I00KIKEHHBIM CJIOEM KaTalu3aTopa, )KapoBble peaKTOPHbIE OallIHU,
KUJKOCTHBIE LIEHTPU(PYTH, TUCTUIUIALIUOHHBIE KOJIOHHBI U JKUJIKOCTHO-KUIKOCTHBIE
9KCTPAKIIMOHHBIE KOJOHHBI. OTHAKO HE MHOTHE KOMITOHEHTHI 000PYI0BaHUS HMEIOTCS
B "roTOBOM BH/e"; OONBIIMHCTBO U3 HUX JOJIKHBI ObITh MOATOTOBIEHBI COINIACHO
TpeOOBaHUAM U crielpUKanusIM 3aKka3urKka. B HEKOTOPBIX cirydasx TpeOyeTcs
YUUTBIBATh CHELHAIbHbIE TPOEKTHBIE U KOHCTPYKTOPCKHE OCOOEHHOCTH JJIS 3alLIUTHI OT
arpecCUBHBIX CBOMCTB HEKOTOPBIX U3 00pabaTeiBaeMbIX xumuueckux BeuiecTB (HF, F,
CIF; u ¢ropuns! ypana). Hakonen, cienyer oTMETHTh, UTO BO BCEX Mpolieccax
KOHBEPCHHU ypaHa KOMIIOHEHThI 000py10BaHUs, KOTOPBIE OTJENIBHO CIIEIIMAIBHO HE
npeJHa3HaYeHbl WIK MOATOTOBJICHBI 111 KOHBEPCUHU ypaHa, MOTYT ObITh 00bEIUHEHBI B
CHUCTEMBI, KOTOPBIE CIELMAIBHO IIPEAHA3HAYEHBI NN ITOATOTOBJIEHBI JJIs
MCIIOJIb30BAHMS B LIEAX KOHBEPCUU YPaHa.

7.1. CnenuajJbHO NpeIHAZHAYCHHbIC WJIM TOATOTOBJICHHBIC CHCTEMBI /ISl KOHBEPCHH
KOHLIEHTPATOB ypaHoBoii pyasl B UO3

[MTOACHUTEJIbBHOE 3AMEYAHUE

KonBepcus koHIIeHTpaTOB ypaHoBOU pyabl B UO3 MOXKET OCYLIECTBISTHCS
CHayaJia MocpeICTBOM PAaCTBOPEHUS PY/Ibl B a30THOM KHCIIOTE M SKCTPAKLIUU
OYMIIIEHHOT'O TeKCaruipara ypaHHIINHATPATA C TIOMOIIBI0 TAKOTO PAaCTBOPUTEIIS, KaK
TpuOyTHa Pocdat. 3aTeM rekcaruapaT ypaHuJiauHuTpara npeodpasyercs B UO3
A160 TOCPECTBOM KOHIICHTPAIMY M JICHUTPAINH, THO0 TIOCPEICTBOM HEHTpaIu3anuu
ra3000pa3HbIM aMMHUAKOM JUI OJTYUYEeHUs AMypaHaTa aMMOHU s ¢ TOCJIeAyIoIei
bunpTpanueit, Cymkon U KaJabIIHHUPOBAHUEM.

7.2. CneunuajbHO NMpeIHAZHAYEHHbIE WJIM MOATOTOBJIEHHbIE cHcTeMbl 11 KoHBepeuu UQs
B UF6

I[TOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UO3; B UF¢ MokeT 0CyIIeCTBIISATHCS HEMOCPEACTBEHHO (hToprupoBanueM. J1Jis
npoiiecca TpedyeTcs UCTOYHUK ra3000pa3Horo GTopa WM TpexPTOPUCTOTO XJI0pa.

7.3. CnenuajJnbHO NpeaAHA3HAYCHHbIC WX MOATOTOBJCHHBIC CUCTEMbI 1JIsd KOHBCPCUHU UO3
B UOz

I[MTOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO3; B UO; MOXeET OCyIIECTBIATHCS NOCPEACTBOM BoccTaHOBiIeHUs UO3
ra3o00pa3HbIM KPEKHHT-aMMHUAKOM HJIH BOIOPOJIOM.

7.4. CneuuajabHO NMpeIHA3HAYEHHbIE WJIM TMOATOTOBJIEHHBbIE cucTeMbl 1Jisi koHBepcun UO;
B UF4

I[TOACHUTEJIBHOE 3AMEUYAHUE

Konsepcust UO, B UF4 MokeT ocymiecTBaAThest mocpeactBom peakiuu UO; ¢
razoo0pasHeiM ¢propuctsiM BogopoaoM (HF) npu remnepatype 300-500'C.



7.5. CnenuajbHO NpeJHA3HAYEHHbIC HMJIM MOATOTOBJICHHbIE CHCTEMbI IS
koHuBepcun UF4 B UFg

[TOACHUTEJIBHOE 3AMEUYAHUE

Konsepcus UF4 B UFs ocymecTBasgeTcss mOCPEACTBOM 3K30TEPMHUUECKOM
peakiuu ¢ propoMm B peakTopHoi OamHe. UF¢ KOHACHCHPYETCS U3 TOPSIHX JICTYUHX
ra3oB MOCPEACTBOM IMPOIMYCKaHMs MOTOKA raza yepe3 XOJO0IHYIO JIOBYIIKY,
oxnaxaeHHyo 110 -10°C. J{ns mporecca TpeOyeTcst HCTOYHUK ra3000pa3Horo ¢ropa.

7.6. CnenuajibHO NpeJHa3HAYEHHbIe WM NOATOTOBJEHHbIE CHCTEMbI JIsl
koHBepcun UF, B MeTa/uIM4YeCKUi ypaH.

I[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF4 B MeTamimueckuii ypaH OCyIECTBIAETCS OCPEICTBOM €T0
BOCCTAHOBJICHUS MarHueM (KpymHble MapTUH) WK KaJbLUEeM (Majble MapThUn).
Peakuus ocyiecTBisieTcs pyu TeMIlepaTypax Bbllle TOUKH M1aBieHus ypana (1130°C).

7.7. Cl'[eIII/IaJII)HO NMpE€AHA3HAYCHHBIC WM MOATOTOBJICHHBLIC CHCTEMbI JIJIi KOHBEPCUHN
UF 6B UOz

I[TOACHUTEJIBHOE 3AMEYAHUE

Kounsepcust UF¢ B UO, MOKET OCYIIECTBIATHCS MMOCPEACTBOM OJJHOTO U3 TPEX
npoueccoB. B nepBom nporecce UFs BoccrananuBaetcst u rugponnsyercs B U0, ¢
WCIIOJIb30BaHUEM BOJIOpoJa U napa. Bo Bropom npouecce UF¢ runponusyercs
PacTBOPEHUEM B BOJIE, JUIS OCAXKICHHS JUypaHaTa aMMOHUA 100aBiseTcs aMMHaKk,
a nuypasnat BocctaHaBiuBaercst B UO, Bogopoaom npu temmneparype 820° C. [Ipu
TperbeM mpouecce razoodpasnsie UFs, CO, u NH3 cmemmuBaroTes B Bojie, ocaxaas
ypaHWIKapOOHAT aMMOHUS. Y paHWIKapOOHAT aMMOHUS CMEIIMBACTCS C TAPOM H
BozopozoMm npu temneparype 500-600° C ma npoussoacrsa UOs.

Konsepcust UFs B UO; yacTo ocyuiecTBisieTcs Ha IEPBOM CTYIIEHU YCTaHOBKH 110
U3TOTOBJICHUIO TOTIJIMBA.

7.8. CnenmajabHO NpeIHAaSHAYCHHBIC HJIU ITOATOTOBJIECHHBIE CHCTEMbI 1Ji1 KOHBEPCUH
UF6 B UF 4

I[TOACHUTEJIbBHOE 3AMEYAHUE

Kongepcust UFg B UF,4 ocyliecTBisieTcs MOCpeACTBOM BOCCTAHOBIICHUSI BOJIOPOAOM.



