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MexayHapoaHoe areHTCTBO Mo aTOMHOW aHeprum RUSSIAN

MHOOPMALIMOHHBIN LMPKYNAP  origial: ExGLISH

COOBHIEHMUSA OT 15 HOABPA 1999 'OJA, HIOJTYYEHHBIE OT HEKOTOPBIX
IoCYIJAPCTB-YJIEHOB OTHOCHUTEJIBHO 9KCIHHOPTA AJAEPHOI'O
MATEPHAJIA 1 HEKOTOPBIX KATETOPUI OBOPYJIOBAHUSA U
JAPYI'OI'O MATEPHUAJIA

1. T'eHepanbHBIA AUPEKTOP MEXTyHAPOJHOTO areHTCTBA IO ATOMHOW SHEPTUU MOJYYHII
nrucbMa ot 15 HostOpst 1999 roga OTHOCUTENEHO AKCIIOPTA SASPHOTO MaTepHalia i HEKOTOPHIX
Kateropuii o0OpyAOBaHMS M JAPYroro Marepuaia OT [OCTOSHHBIX IpeACTaBUTENCH
ABcTpanuu, ABctpuu, Aprentussl, benbruu, bonrapuu, Benrpuu, ['epmanum, I'perum,
Hanvn, Upnanguu, Ucnanumn, Uranuu, Kananel, JlrokcemOypra, Hunepmangos, Hopseruw,
[Tonpum, Ilopryramum, Pecnybmuku Kopes, Pywmbmun, Crnosaukoir Pecrny6nuku,
Coenunennoro KoposesctBa, Coeaunennbix [lltatoB Amepuku, Typuuu, VYKpaunsl,
Ounnsaauu, Opanmuun, Yemckor Pecryonuku, [Beiinapun, Benuu, FOxHol Adpuku u
Snonun.

2. B cBete MOXCJIaHUA, BBIPAKCHHOI'O B KOHIC KaXJIOro IHMCbMa, K HACTOALICMY
JOKYMCHTY IpUjIaractcsa TCKCT 3TOro nmucbMa.

00-03120



INFCIRC/209/Rev.2
July 2000

Attachment

NNCbBMO

Cop,

HNmero decTh cociarbcss Ha COOTBETCTBYIOIIME Ipenbimymue coobmeHus IlocrostHHOTO
mpencTaBuTeNs (TOCyIapCcTBa-4iieHa) Ipyu MexayHapoJHOM areHTCTBE TI0 aTOMHOW SHEPTHH.

3a rompl, UCTEKIIME C MOMEHTa, KOraa ObulM c(OpMYIHPOBaHBl H3JIOKEHHbIE B JOKYMEHTE
INFCIRC/209 mpouenypsl s SKCIOpTa HEKOTOPHIX KaTeropuil 0o0OpymoBaHHS W MaTepuaia,
CIELHATbHO MPEJHA3HAYCHHBIX WM IIOATOTOBJICHHBIX JUIsI 0OpaOOTKM, HCIIOJIB30BAaHUSA WIN
MIPOM3BOACTBA CIELUAIBHOIO PACIICIUIAIOIIErOCsl MaTepuasia, pa3BUTHE B 00JacTH  SIAEPHOH
TEXHOJOI'MH IPUBEII0O K HEOOXOAMMOCTH YTOYHHUTh 4YacTH VICXOIHOro CHHMCKa, IEepBOHAYAIBHO
BKIIOUeHHBIE B MeMopanayMm B mokymenta INFCIRC/209. Takue yTOYHEHHS OXBaTHIBAIOTCS
mokymentamu  INFCIRC/209/Mod.1, 2, 3, m 4 (CBemGHHBIMH B €IWHBIA JOKYMEHT
INFCIRC/209/Rev.1) u noxkymentamu INFCIRC/209/Rev.1/Mod.1, 2, 3 u 4/Corr.1.

Moe npaBUTENBCTBO B HACTOAIIEE BPEMsl CUMTAET JKENATENbHBIM BHECTH MONpPAaBKH B cXongHbIN
CIIMCOK C LEJBbI0 BKIJIIOUEHUS HOBOM CTAaThbM, 03arJIABJICHHON ‘“yCTaHOBKM IJIi KOHBEPCUM YypaHa U
IUTyTOHHS W OO0OpYyJOBaHWE, CHENHaIbHO IMpeJHa3HAYeHHOE WM MOATOTOBIEHHOE I 3TOro.”
[TosToMy s xoten Obl mpomHbOpMHUpoBaTs Bac, uto kx Memopanaymy B Heobxomumo 100aBUTH
HOBBIN pa3zmen 2.7, a k ero [IpunokeHuro - HOBBII pa3nen 7, Kak TOBOPUTCS B AOMOJIHEHUU K MHCbMY
or 5 Hoa6ps 1999 roma, nampaBnenHomy Bam Cekperapem Komwureta. B cBI3m ¢ 3Tumu
n3MeHeHus MU B pazzien 3 IlpunoxeHus cieayeT BHECTH MOIMPABKH C LIEIbI0 HCKIIOYUTh pa3fensl 3.5
u 3.6, KoTophie OBLTN BKIIIOUEHBI B HOBHIN pa3zien 7.

Kak u 10 cux mop, nmpaBUTEIBCTBO MOEH CTPaHbl COXpaHsSET 3a co00i MpaBo AEHCTBOBATD 110 CBOEMY
YCMOTPEHUIO B TOM, YTO KaCacTCA TOJIKOBAHWUA W OCYHICCTBJICHHUA MNPOLCAYP, H3JIOKCHHBIX B
YHOOMAHYTBIX BBIIIC HOKYMCHTAX, a TAKXKC MPAaBO KOHTPOJHMPOBATH, €CJIM OHO IIOXKEJIACT, DKCHOPT
COOTBETCTBYIOIIMX IPEIMETOB, OTJIMYHBIX OT TE€X, KOTOPHIE YyKa3aHbl B YIOMSHYTOM BBIIIE
JIOTIOJTHEHUH.

[B Tom, 4TO KacaeTcs TOPTOBJIM B paMKax EBpONENCKOro coro3a, MpaBUTEILCTBO (TOCYIapCTBa-

yjieHa) OyJIeT OCYIICCTBISTh 3TH MPOUEAYPHl B CBETE CBOMX O0s3aTEILCTB B KAUSCTBE IOCYIapCTBa-
1

yieHa 3toro Coro3al.

Moe mpaBUTEIBCTBO CUMTACT I1EJIeCO00pa3HbIM, YTOObI ATEHTCTBO BHOBH OIYOJMKOBAJIO MOJHBIH
TekcT MeMopaHayMoB A W B ¢ BHeceHHBIMM B HHUX IIONpaBKaMH B KayecTBE JOKyMEHTa
INFCIRC/209/Rev.2, ¢ Tem uytoObl Ha KoHdepeHimu mo paccMorpeHuto neiictBust JloroBopa o
HepacnpocTpaHeHun sigepHoro opyxkus (JHSO) B 2000 romy mnpeacTaBuTh TrocynapcTBaM -
yuactHukam J[HAO BceoObemmmrommii mokymeHT. bymy mnpusnateneH, eciu Bel goBenere TekcT
HACTOSIIETO MIChMa M YIIOMSHYThIEe Bbillle MeMopaHayMbl A 1 B ¢ BHECEHHBIME B HHUX TMOMPaBKaMHU
JI0 BCEX TOCYIapCTB-WISHOB B IENAX UX HH(POPMHUPOBAHUSI.

HpI/IMI/ITe, CIp, YBEpPCHHA B MOEM CaMOM BLICOKOM YBAXKCHUMU.

Bena
15 Hos16pst 1999 rona

! Ir0T ab3aIl BKIIIOYEH TOIBKO B [IMCHMA, HAMPABICHHbIC FOCYAapCTBaMH - wieHamu EC.
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CBOJIHBINA UCXOIHBIN CIIUCOK

MEMOPAHAYM A

1. BBEJJEHUE

[IpaBUTENBCTBO PACCMOTPEIIO MPOLIEAYPBI OTHOCUTENIBHO 3KCIOPTA SICPHBIX MATEPHUAIIOB B
CBETE CBOEro o0s3aTeabCTBA HE IMPENOCTABIATH MCXOJHOTO WJIH  CIEHUATbHOIO
paclIeIUIAIONIErocss Marepuana Jro0oMy TrocyAapcTBy, He 00JajaroleMy sIepHbIM
OpY’KHMEM, Ul MHPHBIX LeJed, €cau Ha OJTOT HUCXOAHBIA WIM  CIELHAIbHBIN
pacIlEIUIIONIMICS MaTepuall HE pPACIpPOCTPAHSIIOTCS TapaHTMM B  COOTBETCTBUU C
coryameHuemM ¢ MexayHapoAHbIM areHTCTBOM 110 aTOMHOM SHEPTUU.

2. ONPEJAEJEHHUE UCXOJHOI'O U CIIEUAJBHOI'O
PACHIEILIAIOIIEI OCA MATEPHAJIA

OrmpenenieHne HMCXOJAHOTO M CIEIHAIBHOTO PACHICIUIIONIETOCS MaTepuaia, TPUHSITOe
MPaBUTEILCTBOM, SIBJISICTCS OMpEIEICHUEM, KOTOPOE COJEPKHTCS B cTarhe XX YcTaBa
AreHTcTBa:

a) “UCXOIHBIN MATEPHUAIT”

TepMuH “UCXOHBIA MaTepUan” O3HA4YaeT ypaH ¢ COAEpKaHUEM M30TOMOB B TOM OTHOIICHUH,
B KaKOM OHM HAaXOIATCS B MPUPOJHOM ypaHe; ypaH, 0OeTHEHHBIH HM30TOmOM 235; TOpHii;
mo0oe U3 BBINIEYKa3aHHBIX BEHIECTB B (hOpMe MeTaylia, CIUIaBa, XHMMHUECKOTO COCITUHEHUS
WM KOHLIEHTpaTa; Kakod Obl TO HM OBLJIO APYyrod Marepuan, COJepKallhuid OJHO WIH
HECKOJIbKO W3 BBIIICYKa3aHHBIX BEIIECTB TAKOW KOHIIEHTPAIMU, KOTOpasi BPEMsI OT BPEMEHH
Oyner onpenensaThess COBETOM yNPABISIIONINX;, W TaKOW APYroi Marepuai, Kakod Bpems OT
BpeMeHH OyeT onpeaensathess COBETOM yIpPaBIIsSIONIUX.

b) “CIIELIUAJIbHBIN PACILIEIUIIOIUNCS MATEPUAIT”

1) TepmMuH ‘“‘crienMaibHBIN  PACHICIUIAIOIMIMICS MaTephayl” O3HadaeT IUTyTOHMM 239,
ypaH 233; ypaH, oborameHHbId u3otonamu 235 nnu 233; nr000i MaTepual, coaepiKaliui
OJIHO WJIM HECKOJIbKO M3 BBILICYKA3aHHBIX BEILECTB; W TAKOW JAPYrod pacuIeIUIsIFOLIUICS
MaTepuas, KOTOpPBI BpeMsi OT BpeMeHH OyneT ompenenstbes COBETOM YIPaBISIONINX;
OJIHAKO TEPMHUH ‘‘CHEIHANbHBIA PACIICIUISIOMNNICS MaTepual’ HE BKJIIOYACT HCXOJHOTO
MaTtepuana.

i1) Tepmun “ypan, oborameHHbId u3oTonamu 235 unu 2337, o3HayaeT ypaH, coiep Kallui
u3otonsl 235 wium 233, uiaM TOT U Ipyroil BMecTe, B TAKOM KOJIMYECTBE, YTOOBI OTHOLICHUE
(abundance ratio) cymMMmBI 3THX H30TOMOB K wu30Tomy 238 ObUIO OOJNbIIE OTHOIICHUS
n3oromna 235 k u3oromny 238 B IPUPOJIHOM YpaHE.

3. IPUMEHEHUME T'APAHTHI

[IpaBUTENHCTBO 3aWHTEPECOBAHO HCKIIOYUTEIIBHO B TOM, 4YTOOBI OOECIEYHTh B
COOTBETCTBYIOILIMX CIydyasx INPUMEHEHHE TapaHTUHl B TrocylapcTBax, He O0JaJarouux
SJIEPHBIM OPYKMEM U HE ABIAIONIMXCS ydacTHHKamu JloroBopa O HepacnpoCTpaHEHUU
sneproro opyxus (JIHAO), ¢ uenbio npeaoTBpaiieHus NepeKItoueHus SAepHOro MaTeprara,
HaxOJIAIErocs Mo/l rapaHTUsIMU, C MUPHBIX 1I€JIeH Ha SEPHOE OPYKUE WU JPYTUE SJIepHBIC
B3pBIBHBIE yCTpoiicTBa. Ecnum mpaBUTENHCTBO HAMEPEBAECTCS IMOCTABUTH HCXOIHBIM WIIH
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CHELMaNbHBIA paclIeIUIAIOMUNACT MaTepua JUIsl MUPHBIX L€l B Takoe TrocyJapcTBO, TO
IIPaBUTEIbCTBO:

a) yCTaHaBIIMBAET ISl ATOTO TOCYJIapCTBA-IMOJIydaTeNsi B Ka4eCTBE yCJIOBUS MTOCTaBKH, YTO
ATOT UCXOJHBIM WM CHEINUAIbHbIA PACIICIUIAIONIUNACS MaTepuajl, WIM CHEIUATbHBIN
pacIleIUISIONIMNACS MaTepuaj, MPOU3BEICHHBIM B 9TOM MaTepualie WM B PE3yJbTaTe €ro
WCIIOJIb30BaHUs, HE JOJDKEH NEPEeKIoYaThCs HA SACPHOE OpY)KUE WM JpYTUe sJIepHbIe
B3PBIBHBIC YCTPOMCTBA; U

b) ynocroBepsieTcs B TOM, YTO TapaHTUU AJIs 3TOM LIEIH MO COrJIAallleHUI0 ¢ ATEHTCTBOM U B
COOTBETCTBHUH C €r0 CUCTEMOU rapaHTHii OyayT IPUMEHATHCSA K YKa3aHHOMY UCXOAHOMY WU
CHEIHATLHOMY PACIICIUISIONIEMYCSl MaTepuay.

4. TIPSIMOM DKCIIOPT

B ciydae npsMoro skcnopra MCXOJHOIO WIH CIELHAIBHOIO PACILCILIAIOIEroCcs MaTepuaa
B TOCyJapcTBa, HE O00JaJaloIIMEe SAEPHBIM OPYXHEM M HE SBISIOUIMECS Y4YaCTHUKAMM
JAHAO, npaBuTenbCcTBO, NPEXAE YEM pPa3pelIuTbh 3SKCIOPT YKa3aHHOIO MaTepuala,
yAOCTOBEpSAETCS, YTO Takoil marepuay OyleT MoAnaaaTh IMOJ COIJIAlleHHe O TapaHTHUsX C
ATEHTCTBOM, KakK TOJbKO TIOCYJapCTBO-IIONydYaTelb O€peT OTBETCTBEHHOCTh 3a 3TOT
MaTepHai, HO He N03JHee MOCTYIIIIEHHSI 9TOr0 MaTepralla B MECTO Ha3HAUCHHUS.

5. PEDKCIIOPT

[IpaBUTENHCTBO MPHU IKCIOPTE UCXOAHOTO WIIH CIEIUAIBHOTO PACHICTUIAIONIErOcs MaTepraia
B IOCYyJIapCcTBO, 00Jajaroniee aIepHbIM Opy>KHeM, HO He sBiisitonieecs ydactHukom JIHSO,
Oyner TpeOoBaTh yJOBICTBOPUTEILHBIX 3aBEPCHHI B TOM, YTO 3TOT MaTepuan He Oyjaer
PEIKCIOPTUPOBATHCS B KaKOe-JIMOO rocyAapcTBO, HE oOjanarolee siAepHbIM OpYKUEM U He
spisronieecss  ygactHukom JIHAO, ecnu He OyayT OCYIIECTBIATHCS MEPONPHUATHS,
COOTBETCTBYIOIIIME YyKa3aHHBIM BBIIIE, B OTHOIICHWW NPUHATUS TapaHTH TOCyAapCTBOM,
MOJIyYaIOLUM TaKOW PEIKCIIOPTUPYEMBII MaTepual.

6. PABHOE

DOKCIOPT €IUHMI, YKa3aHHbIX B TMOJIMYHKTE a) HI)Ke, M OKCIOPT MCXOAHOTO WIIH
CIELMAJILHOIO PACHICIUIAIOIETOCs MaTepuana B JaHHYIO CTpaHy B TedeHHe 12 MecsleB B
o0beMe MeHee NpEeIeNoB, OMNpeeNsseMbIX B NOJANYHKTE b) HIKE, HE MNPUHUMAETCS BO
BHUMaHUe JJIs1 [IeJIM YKa3aHHBIX BbIIIE IPOLEaAYp:

a) IJIyTOHUM C M30TONMHOM KOHUEHTpanued miyTonus 238 coime 80%, crnenuaibHbIN
pacUICIUISIIOLIUICS MaTepral IPU UCIOJIb30BAaHUU B TPAMMOBBIX WJIM MEHBIIHUX KOJUYECTBAX
B Ka4eCTBE YYBCTBUTEIHHOTO DJIEMEHTA B MPHOOpax; W MCXOTHBIA MaTepuasl, B OTHOIICHUH
KOTOPOTO TIPAaBUTEIBCTBO YIOCTOBEPSETCS, YTO OH MPEIAHA3HAYACTCS TOJIBKO JIIA
WCIIONIB30BAaHUS B HESJICPHOUW NEATEITLHOCTH, HAPUMEpP TPH TMPOW3BOJCTBE CIUIABOB HIIU
KEpaMHKHU;

b) cnenmanbHbIN pacmemstommiics Mmarepuai 50 3¢pGeKTHBHBIX TPaMMOB;
pupoaHbIi ypaH 500 KuaorpaMmmos;
obennennbit ypan 1000 kumorpamMMoB; U
topuii 1000 krstorpaMMoB.
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MEMOPAHAYM B

1. BBEJIEHHE

IIpaBUTENBCTBO PAcCCMOTPENIO MPOLEAYPBHI B CBS3UM C DKCIOPTOM HEKOTOPBIX KaTEropuiu
o0opyIOoBaHMS W MaTepuajlla B CBETE CBOEro 00s3aTenbcTBa HE MPEJOCTaBIIATh
00OpyI0BaHUSI U MaTepuania, CIelUaJbHO MpeIHAa3HAYEHHOI'0 WMJIM MOJATrOTOBJIEHHOTO s
00paboTKH, UCMONb30BaHUS WIM TPOU3BOJACTBA  CHEIHMAJIBHOTO  PACHICTIISAIOIIErOCs
MaTtepuaia, JIo0oMy TOCyIapCcTBy, HE O0JIaJalolleMy SIEPHBIM OpPYXKHEM, A MHUPHBIX
Lejed, €ciM Ha JOTOT WCXOAHBIA WM CHEUWAJIbHBIM paCHICIULIIONMICA Marepuan,
IIPOM3BEACHHBINA, 00paOOTaHHBI WM MCIIOJIb30BaHHBI B yKa3aHHOM OOOpYJOBaHUM WU
MaTepuaje, HE PACIPOCTPAHSIOTCS TapaHTHH 10 COTJAIIeHUI0 ¢ MeXIyHapoIHbIM
areHTCTBOM I10 aTOMHOM SHEPTUU.

2. OIMCAHUE OBOPYJIOBAHUA WJIN MATEPHAJIA, CIHEIMAJBHO
NPEJHABHAYEHHOI'O WJIM HOAI'OTOBJEHHOI'O 1JIA OBPABOTKM,
HNCITOJIb3OBAHUA njin MMPOU3BOJACTBA CIIEHUAJIBHOI'O
PACHIEIVIAIOIIEIOCSI MATEPHAJIA

Onucanue enuHMI] OOOPYIOBAaHUSA WJIM MaTepHalia, CIEHHAIbHO TMPEJHA3HAUYEHHOTO WIIU
MOJATOTOBJICHHOTO JJisi OOpaOOTKH, HCIIOJIIb30BAHUSA WM IPOU3BOJICTBA CHELHMAIBLHOTO
pacHierusIronierocss Marepuana (B manmpHelmeM wuMeHyemoe “HMcxomHpIM —crickom™),
MPUHSTOE TPaBUTEILCTBOM, CJEIyeT HUXKe (KOJIWYEeCTBa, HE MPEBBIIIAIONINE YpPOBHEH,
ykazaHHbIX B [IpuioskeHuH, paccMaTpHUBAIOTCS KaK HECYLIECTBEHHBIE MJIA IMPAKTUYECKHUX
nenen):

2.1. Peaktopsl u peaktropHoe o6opyaoBanue (cM. [Ipunoxkenue, pasaen 1);
2.2. Hesanepnsle matepuaisl 11 peaktopos (cM. [Ipunoxxenue, pasnen 2);

2.3. YcraHoBKM Il IepepabOTKH OOJYyYEHHBIX TOIUIMBHBIX SJIEMEHTOB M 00OpYJIOBaHHE,
CHelMalbHO IMpelHa3HaYeHHOe WJIM TOAroTOBIEHHOe M 53Toro (cM. [lpumnoxenue,
pasnen 3);

2.4. VYcTaHOBKM AJ1s U3TOTOBJIEHUS TOILIMBHBIX 3J1IeMeHTOB (cM. [Ipunoxenue, pasaen 4);

2.5. YcTtaHOBKHM UIsl pa3liejieHUs H30TOMOB ypaHa U 000py0BaHUE, KPOME aHATMTHYECKUX
npuOOpoB,  CIEUUATbHO  TMpeJHa3HAYeHHOE WM  MOATOTOBJICHHOE ISl 3TOrO
(cMm. Ilpunoxxenue, pasznen 5);

2.6. YcTaHOBKM JJ1s POM3BOJICTBA TSKENIOW BOABI, JEHTEpUs U JEHTEpUEBbIX COETUHEHUM
u o0opylIoBaHHE, CIEUHUAIbHO MpeJHA3HAYEHHOE WM TOJArOTOBIIEHHOE JJIsi 3TOro
(cm. Tlpunoxxenwue, pazuen 6).

2.7. VYcraHOBKM [ KOHBEPCUM YpaHa M IUIYTOHMS B LEJNAX MCIONb30BaHUsS IpU
HU3TOTOBJICHUM TOIUIMBHBIX 3JIEMCHTOB W IPU pPasaCJICHUUM HU30TOIIOB YypaHa, KakK
ompenensiercsi B pasnaenax4 u 5 IlpwioxeHuss COOTBETCTBEHHO, W 000OpyIOBaHUE,
CHelHabHO NMpeAHa3HaueHHOE U MOATOTOBIEHHOE /71 3ToTo (cM. [Ipunosxenue, paznen 7).

3. IPUMEHEHUME T'APAHTHI

[IpaBUTENBCTBO 3aMHTEPECOBAHO HCKIIOYUTENIBHO B TOM, 4YTOOBI OOecHeuuTh B
COOTBETCTBYIOIIUX CIydasx TNPUMEHEHHE TapaHTUH B TrocyJapcTBax, HE OO0JIaJarolIux
SIIEPHBIM OpY>KMEM M HE SBJSIOIIMXCS ydacTHUKamMu JloroBopa O HepacnpOCTpaHEHUU
snepHoro opyxkus (JHAO), c uensio npenoTBpaiieHust NEPEKIOYCHUST HAXOISIIETOCs MO/

-5-
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TrapaHTHsMU SIJEPHOrO MaTepuajla ¢ MHUPHBIX LEJIed Ha SAEpPHOE OpYKUE WIM JpyTHe
SIZIEPHBIE B3PBIBHBIE YCTpOMCTBA. ECIM NpaBUTENBCTBO HAMEPEBAETCs IMOCTABUTH BHJIbI
000pyI0BaHUs WIIM MAaTepUaIIbl, BKIIIOUeHHBIC B “VICXOMHBIN CIIUCOK”, IJIi MUPHBIX ILIEJICH B
TaKoe rocyJ1apcTBO, TO IPABUTEIBCTBO:

a) yCTaHaBJIMBACT JJIS 3TOr0 rocylapcTBa-NoIydaress B KayecTBE YCIOBHUS MOCTABKU, YTO
9TOT HCXOAHBIM WM CHELUAIbHBIA PaCIICIUIAIOIIMICS MaTepuall, IPOU3BEICHHBIN,
00paboTaHHBIM MM HMCIIOJB30BAaHHBIM B YCTaHOBKE, JJIsl KOTOPOW IMOCTABIISIETCS 3TOT BHI
000py10BaHUS WM MaTepualla, He JOJDKEH MEePEKIIoYaThes Ha AJEPHOE OpYy>KUE WIN JpyTue
AJIEpHBIEC B3PBIBHBIE YCTPOWCTBA; H

b) ynocroBepsercst B TOM, YTO TapaHTHUU JUIS 3TOW LIEJNH IO COIJIAIIEHUI0 ¢ ATEHTCTBOM B
COOTBETCTBHUH C €I0 CUCTEMOM rapaHTHi OyyT NPUMEHSTHCSA K YKa3aHHOMY MCXOJHOMY HITH
CIECIMAIBHOMY PACLIEIUIAIOIIEMYCSl MATEpUaILy.

4. TIPSIMOM DKCIIOPT

B cimydae mpsiMoro SKCmopTa B rocyAapcTBa, HE O0JaJaioulve SACPHBIM OpPY>KHEM U He
spisiomecs ydactHukamu JIHAO, mpaBuUTeNnbCTBO, TpekAE 4YEM pPa3pelIuTh 3KCIOPT
YKa3aHHOTO 00OpYy/A0BaHUS WM MaTepuaa, yI0CTOBEPSETCs, YTO Takoe 000pyA0BaHUE WU
Takoi Matepuas OyyT MOANAAATh MO COTJIAIIEHHE O TapPaHTUAX C ATEHTCTBOM.

5. PEDKCIIOPT

[IpaBUTENBCTBO MpH SKCHOPTE €IUHML, BKIIOUEHHbIX B “Mcxoanelii cmucok”, Oyaer
TpeOOBaTh  YIOBJCTBOPUTENBHBIX 3aBEPEeHMH B TOM, 4YTO E€IAMHUIBI He OyayT
PEIKCIIOPTUPOBATHCS B KAKOE-THMOO0 roCy1apCcTBO, HE 00Iajarouiee ACpHbIM OPYXKHEM U HE
apisomeecss  ydactHukom  JIHAO, ecam  He  OCyLIECTBISIOTCS  MEpONPUSATHS,
COOTBETCTBYIOIME YKa3aHHBIM BbIIIE€, B OTHOIICHWU IPUHATUSA T'apaHTHH TrOCYyAAapCTBOM,
IIOJTy4arOIIUM TaKOM pPEIKCIOPT.

6. PABHOE

HpaBI/ITeHLCTBO OCTaBJIIET 3a COOOH IpaBO OTHOCHUTCJIBHO TOJIKOBAHUA W OCYHICCTBJICHUA
CBOC€TO 065[38.TCJIBCTB3., YOOMHHAEMOTO B HyHKTel BBIIIC, U IpPaBoO TpC6OBaTB, €CJIM OHO
9TOro IT0XKCJIAcCT, FapaHTHﬁ, KaK 3TO HM3JIOKCHO BBIINIC, B OTHOIICHHWU CIWHHIL, KOTOPBIC OHO
OKCIIOPTUPYET, B JOMOJIHCHUC K CAVMHUIIAM, YKA3aAHHBIM B ITYHKTC 2 BBIIIIE.
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IMPUJIO’KEHUE

MNOSACHEHUWSA EJUHUILL, BKJIIOYEHHBIX B UCXOIHBIN CIIMCOK

1.1.

1.2

(mo onucanuro B pasaeie 2 Memopanayma B)

ﬂnepﬂme Pe€aKTOpPbI M ClCHMAJbHO TMNPEIHASHAYCHHBIC WJIH
MNOATOTOBJICHHBIC IJIA HUX oﬁopmeBaHne H KOMIIOHEHTBbI

KoMniiekTHbIE ATCPHBIC PEAKTOPbI

SlnepHple  peakToOphl, CIOCOOHBIE paboTaTh B PEXKUME  KOHTPOJIUPYEMOM
CaMOTIOIIEPKUBAIOIIEHCS LIEMHON peaKuu IEJICHUS, UCKIII0Yasi PEaKToOpbl HYJIEBOM
MOIITHOCTH, KOTOPBIE OMNPEACISAIOTCS KaK PEaKTOPhl ¢ MPOCKTHBIM MaKCHMaJbHBIM
YPOBHEM IPOU3BOJICTBA MIYyTOHUS, HE npeBblatomuM 100 rpaMMOB B roj.

I[MOACHUTEJIbBHOE 3AMEYAHUME

“SnepHbIl peakTOp” B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOMSIINECS BHYTPU PEAKTOPHOTO KOpIyca
WIA HENOCPEJICTBCHHO TMPHIAHHBIC €My, OOOpYJOBaHHE, KOTOPOS KOHTPOIHPYET YPOBCHB
MOIITHOCTH B aKTHUBHOH 30HE, W KOMITOHEHTHI, KOTOPBIC OOBIYHO COAEpKAT TEIUIOHOCHUTEIh
MIEPBOT0 KOHTYpa aKTUBHOM 30HBI PeaKTOpa, BCTYMAIOT C HUM B HETIOCPEACTBEHHBII KOHTaKT MU
PEryIHUpYIOT €ro.

He mnpeamonaraercss MCKIIOYEHHE PEaKTOPOB, KOTOPHIE HaJIeKallMM o00pa3oM MOTJH Obl
MIOJBEPTHYThCA MOAM(DHUKAINU W IS MPOW3BOJICTBA 3HAYUTENHHO OOJBIIOIO KOIMYECTBA, YeM
100 rpaMMOB TIIYyTOHUA B ToA. PeakTopsl, MpeqHa3sHAYCHHBIE IS ATUTEIBHON 3KCIITyaTallud Ha
3HAYUTEIBHBIX YPOBHAX MOIIHOCTH, HE3aBUCHMO OT UX CHIOCOOHOCTH K IPOU3BOJICTBY ILTYTOHHS,
HE PacCcMaTpHUBAIOTCS KaK “peakTopbl HYJI€BOW MOIIHOCTH .

OKCIIOPT

OKCHOPT MOJHOTO KOMIUIEKTa OCHOBHBIX CIMHHMI] B PaMKaxX 3TOW I'paHMIBI OyIeT NMPOHCXOAUTH
TOJIBKO B COOTBETCTBUH C mpouenypamu Memopanayma. OTaenbHbIe €AUHUIBI B paMKax 3TOH
(YHKIIMOHAJIBHO OINpEJeNICHHOW TpaHUIbl, KOTOpbIE OyIyT OKCIIOPTHPOBATHECS TOJIBKO B
COOTBETCTBHH C Tporenypamu MemopaHayma, IepedncieHsl B myHkTax 1.2 - 1.10. B
COOTBETCTBHM C MYHKTOM 6 MeMopaHayMa NpaBUTENbCTBO OCTaBISIET 3a COOOHM IpaBo
NPUMEHATh TIpolenypbl MeMmopaHaymMa K JApPYrMM €IMHHIAM B paMKax (yHKIHOHAJIBHO
OTIPEJETICHHON TPaHHIIBI.

Kopnyca siiepHbIx peakTopos

Meramueckue KOpIyca WIM HX OCHOBHBIE YacTH 3aBOJCKOIO M3rOTOBIICHUS,
KOTOpBIE CIELUAJIbHO MPEIHA3HAYECHBl WIM MOJArOTOBJIECHBI JUIS Pa3MELIEHUS B HHUX
AKTHBHOM 30HBI SJIEPHBIX PEAKTOPOB, KaK OHMW OINpeJeseHbl B IMyHKTe 1.1. BbIIe, a
TAaK)K€ COOTBETCTBYIOIIME BHYTPUKOPIIyCHBIE YCTPOWCTBA PEAKTOPOB, KaK OHU
onpeJieNeHbl B yHKTe 1.8 HIKeE.

[NOACHUTEJIBHOE 3AMEYAHUE

Kprimka xkopmyca peakTopa oOxBaTbIBaeTcs IIyHKTOM 1.2 Kak OCHOBHas, 3aBOJICKOTO
M3TOTOBJIEHUS, 4YaCTh KOPILyCca PeaKkTopa.
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MamuHbI 1J151 3arpy3KHU U BBITPY3KH TOIJIMBA s1/IEPHBIX PeaKTOPOB

ManunynstopHoe o0opy0BaHue, CHELUAIBHO IIpeJHA3HAYCHHOE WIH
HOJTrOTOBJICHHOE VIS 3arpy3KU WM U3BJIEUEHHsI TOIUIMBA U3 SIEPHBIX PEAKTOPOB, KAK
OHH OIlpeJiesieHbl B MyHKTe 1.1. BhILIE.

[NOACHUTEJIBHOE 3AMEYAHUE

[TpeameTsl, yka3aHHbBIE BBIIIE, CIIOCOOHBI MPOU3BOAMTE OINEPALUH MO TMEepPerpy3Ke Ha MOLIHOCTH
wim  00JMalaloT TEXHUYECKHMHM BO3MOXKHOCTSIMH JUIsl TOYHOTO ITO3MLMOHMPOBAHMS WU
OPHEHTHPOBAHUS, TO3BOJIIOIINMHE IIPOBOANTH HAa OCTAHOBIEHHOM PEAKTOPE CIIOKHBIE PAOOTHI 10
neperpysKke TOIUINBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI HEIIOCPEICTBCHHOE HAOIIOJCHNE MU
IPSIMOIT TOCTYTI K TOILIMBY.

Yrnpapiasiiomue CTep:KHH siIEPHbIX PeaKTOPOB

CHCHI/IaJ'H)HO MNpEAHAa3HAYCHHBIC HJIM IMOATIOTOBJICHHBIC CTCPIKHHU, OIIOPHBIC HIIN
MNOABECHBIEC KOHCTPYKLOHUH JIA HHUX, MCXaHU3MBI IIpHUBOAA CTep}I(HeI;’I NI
HaIpaBJIAOIIHUC Tp}I6I>I CTCp)KHeP’I AJIg YIIPpaBJICHUA IIPOLCCCOM ACIICHUSA B SAACPHBIX
PCaKTOpax, Kak OHU OIMPECACIICHLI B ITYHKTC 1.1. BeIIIIE.

prﬁbl BBICOKOI'0 JaBJICHUSA SIICPHBIX PEAKTOPOB

TpyObl, KOTOpBIE CHENHUATBLHO MPEAHA3HAUYCHBI WU TOATOTOBIEHBI IS pa3MeIICHHS
B HUX TOIUIMBHBIX 3JICMCHTOB WU TCIUIOHOCUTCIIA NICPBOIO KOHTYpPa B PCAKTOpaAX, KakK
OHM oIllpeneneHsl B MyHKTe 1.1. Bblme, mpu pabouyeM JaBIEHUHU, MPEBBILIAIOIIEM
50 atmocdep.

HupkoHueBbie TPYOBI

TpyObl nnu cOopku TpyO M3 METAUIMUECKOTO ITUPKOHUS WM €ro CIUIABOB, MO BECy
npeBbimatomue 500 kr s 000 CTpaHBI-MONyYaTedss B TEUEHHE JIFOOOTO
12-MecsYHOTO MepHuozaa, KOTOpble CHEIHAIbHO MpeAHa3HAYEeHbl WM MOJTrOTOBJIECHbI
JUIS MCTOJBb30BAHUSI B PEAKTOpaxX, KaK OHHU OIpeesieHbl B MyHKTe 1.1. BbIIIe, U B
KOTOPBIX OTHOILIEHHUE MO Becy raHus K [MpKOHUIO MeHble yeM 1:500.

Hacochbl MEPBOro KOHTypa TENMJIOHOCUTEJISA

Hacocel, crenuanbHO TpenHa3HAYCHHBIC WJIM TOJATOTOBIEHHBIC NJISl TIOJIEPIKAHUS
HUPKYJSUUU  TEIJIOHOCUTENS TEPBOr0 KOHTypa SIIEPHBIX PEaKTOpOB, KaK OHHU
omnpezeneHsl B myHKTe 1.1. BbIle.

I[NOACHUTEJIBHOE 3AMEYAHUE

CrenuanbHO MpeJHA3HAYCHHbIE WM IOJTOTOBJIEHHBIE HACOCHl MOTYT BKIIOUYaTh CIIOXKHBIC,
YIUIOTHEHHbIE WJIM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMbl JUIS TPEAOTBPAICHUS YTCUKU
TEIUIOHOCHUTEINA TIEPBOTO KOHTYpPAa, FEPMETHYHBIE HACOCHI M HACOCHI C CUCTEMaMU MHEPIMAIbHON
MaccChl. OTo ompeneneHUe KacaeTcsi HACcOCOB, aTTeCTOBaHHbIX Mo kimaccy NC-1  wnm
SKBHBAJIEHTHBIM CTaHAAPTaM.

BHyTpuKopnycHble yCTpPOiicTBA AIePHBIX PeaKTOPOB

"BHyTpUKOpIyCHBIE yCTpOWCTBa AIEPHBIX peakTopoB", CIELUAIbHO
npeHa3HaYeHHbIE WM MOATOTOBJIECHHBIE JJIsl UCIONIb30BaHUs B SJEPHBIX PEaKTOpaXx,
KaK OHM OIpe/iesieHbl B MyHKTe 1.1. BbIIIe, BKJIOYas ONOPHBIE KOJOHHBI AKTHBHOM
30HBI, TOIUIMBHBIE KaHaJbl, TEIUIOBBIE S3KPaHbl, OTPAXKaTeNH, OMOPHBIE PELIETKH
AKTUBHOM 30HBI U MIacTUHEI 1uddy3opa.
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MOACHUTEJIBHOE 3AMEYAHUE

"BHyTpUKOpITyCHBIE YCTPOMCTBA SIACPHBIX PEAKTOPOB" SIBISIFOTCSI OCHOBHBIMH KOHCTPYKUHUSIMHU
BHYTPU KOpITyca PEakTopa, KOTOPbIE BBIMOIHAIOT OAHY WJIM HECKOIBKO (YHKIMH, TAaKUX, KaK
obecrieueHre OMNOPHI JUIS aKTUBHOW 30HBI, pa3MEIleHHs W JUCTaHIMOHUPOBAaHUS TOILIMBA,
MOJa4d YU PEryJIHpPOBaHUS MOTOKA TEIJIOHOCHUTEN MEePBOrO0 KOHTYpa, pagUallMOHHOW 3alllUThI
KOpITyca peakTopa ¥ BBOJIa BHyTPU3OHHBIX JATYNKOB.

Tem1000MeHHNKH

TemiooOMeHHUKH  (MMApOreHEepaTophbl),  CIEUUATBHO  MpPEJHA3HAUYCHHBIE  WJIU
MOJTOTOBJICHHBIC JJISi MCIIOJIb30BAaHHUS B MEPBOM KOHTYPE TEIUIOHOCHTENS SICPHBIX
pPEaKkTOpOB, KaK OHU OIpEENICHbI B ITyHKTE 1.1. BhIIIIE.

MOACHUTEJIBHOE 3AMEYAHUE

[Maporenepatopbl CleNUaIbHO MNpPEIHA3HAYECHBl WM IOATOTOBICHBI Uil IEpeHoca TeIla,
BEIpaOOTaHHOTO B peakTope (TepBBI KOHTYp), K NHTAaTeNbHOH BOAE (BTOPOHW KOHTYp) IS
MIPOM3BOACTBA Mapa. B ciydae OBICTPBIX PEaKTOPOB-Pa3MHOMKHUTENCH C KUAKOMETAUINYSCKUM
TEIUVIOHOCUTENEM, B  KOTOPBIX  TaKke  INPHCYTCTBYeT  NPOMEXYTOYHBIH  KOHTYp
KUAKOMETAIUINIECKOr0 TEIUIOHOCHTEIIS, HOHUMAETCS, YTO TEINIOOOMEHHUKH IS TIepeHoca Ternia
C MEpBOro KOHTypa Ha IMPOMEXKYTOUYHBI KOHTYp OXJaXIECHHsS HAXOIATCS MOJl KOHTPOJIEM B
JIONIOJIHEHNE K TaporeHeparopaM. B cdepy necTBHS KOHTPOJIS IO 3TOMY HalMEHOBAHHUIO He
BKJIIOYEHBI TEIUIOOOMEHHHKH JUII CHCTEM aBapUilHOTO OXJaXICHHS WIM CHCTEM OTBOAA
OCTAaTOYHOTI'O TCIIJIOBBIACIICHUA.

JleTeKTOpBI HEMTPOHHOIO MOTOKA

CrienuanbHO MpelHa3HaYeHHbIE WM MOrOTOBIEHHBIC TATYMKH HEUTPOHHOTO MOTOKA
JUIsl ONpENeNeHUs] YpOBHEW HEUTPOHHOrO MOTOKAa B MpeJenax aKTUBHOM 30HBI
PEaKTOpOB, KaK OHU OIpeiesieHbl B MyHKTe 1.1. BhIIIe.

MMOACHUTEJIBHOE 3AMEYAHUWE

B cdepy oxBara 7aHHOTO HaMMEHOBAaHMS BXOAAT BHYTPH3OHHBIC W BHE30HHBIE M3MEPHUTEIIHHBIC
IpHOOPHI, KOTOPbIE H3MEPSIOT YPOBHH MOTOKA B IIMPOKOM JHaa3oHe, 00brdr0 ot 10* Helitponos
Ha cM” B cekyHy 10 10'" HeiirpoHOB Ha cM” B cexyHy win Gonee. K BHE3OHHBIM OTHOCATCS Te
N3MEPHUTENbHBIE TPHOOPHI 3a MpEAeTaMH aKTUBHON 30HBI PEaKTOPOB, KaK OHHU OIPEICIICHHI B
myHKTe 1.1. BhIIe, KOTOPBIE PacToIOKEHB! BHYTPHU OMOJIOTHYECKOM 3aLUThI.

HesinepHbie MaTepuaJbl 1JIl PEAKTOPOB
JeiiTepuii 1 TsKeJIas1 BOAA

Jeitrepuii, Tsoxenas Bojaa (OKUCh AeUTepUs) U Jr000€ Ipyroe coeIuHeHne aeiTepus,
B KOTOPOM OTHOIIEHWE JelTepuss K aromam Bogopona mnpesbimaer 1:5000,
IIPEHA3HAYEHHBIE JUUIS UCIIOJIB30BAHUS B SJIEPHBIX PEAKTOPAX, KAK OHU OIIPE/ICIICHbI B
nyHkTe 1.1. Bple, B KonuuyecTBax, npebimaomux 200 KT aTOMOB AeWTepHs IS
00011 OJTHOM CTpaHBI-TIOyYaTelis B TeUEHUE JTF000ro 12-MecssyHoro nepuoa.

SinepHo-4yucTobiii rpagur

I'padut, nmeromuii CTeNneHb YUCTOTHI BbIIIE S-MUJNTMOHHBIX OOPHOTO SKBUBAJIEHTA, C
IIOTHOCTBIO Gombie ueM 1,50 r/cM’, TpeIHA3HAYEHHBIA IS WMCIIONb30BAHHS B
AEPHBIX PEaKTOpax, KaK OHU OINpeiesieHbl B IyHKTe 1.1 Bbllle, B KOJMYECTBAX,
npesbllaromux 30 METpUUYECKUX TOHH Jis JItoOOM OJHOH CTpaHbI-NOJIydaTess B
TeYeHue Jrooro 12-mecsyHOrO epuoa.
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MOACHUTEJIBHOE 3AMEYAHUE

Jns 1enel SKCTIIOPTHOTO KOHTPOJISE TIPABUTENBCTBO OIPEAEseT, OyayT JIM 3KCIOPTHBIC MapTUH
COOTBETCTBYIOIIETO BBINICYKa3aHHBIM XapaKTEPUCTHKaM rpaduTa HCIIOIb30BaThCA B SAECPHBIX
peakTopax.

Bopuerii sxBuBaneHT (BE) MoxeT OBITh OMpeneicH PKCIEPUMEHTAIFHBIM IYTEM MM PacCUUTaH
kak cymma BE; nms npumeceit (3a uckirouenueM BEyrjgpoy, IOCKOIBKY YIIepoja HE CUMTAETCS
MIPUMECHI0), BKITIOYast Oop, re:

BE; (10™) = CF x konuentpauuio snementa Z (10™); CF - kosbduupent mepecuera: (o7 X Ag)
neneHHoe Ha (OpX Az); Op M Oz - CEUCHHS 3aXBaTa TCIUIOBBIX HEWTPOHOB (B OapHax) s
MPUPOIHOTrO OOpa U 3jIeMeHTa Z, COOTBETCTBEHHO; a Ag M Az - aTOMHBIE MACChl IPUPOTHOTO
6opa u 3neMeHTa Z, COOTBETCTBEHHO.

3. YcTaHoOBKH 11 HepepadoTKH 00.Iy4eHHBIX TONJIMBHBIX 3JIEMEHTOB H
o0opyaoBaHue, CIIENUAJIbHO NMPeJHA3HAYEHHOE WIN MOATOTOBJIEHHOE
JJI1 ITOTO

BBOJHOE 3AMEYAHUE

IIpn mnepepaboTke OOMYYEHHOTO SAICPHOTO TOIUIMBA IUIYTOHHH M YypaH OTICIAIOTCA OT
BBICOKOAKTHBHBIX TPOAYKTOB IEICHUS M APYTMX TPAHCYPAHOBBIX BJIEMEHTOB. s Takoro
paszeneHus MOTYT HCIIONIb30BaThCs Pa3IMYHbIE TEXHOJOTHMYECKHe mponecchl. OnHako co
BpeMeHeM mpouecc “Tlypekc” cran Hanbosee pacHpOCTPaHEHHBIM M IPHEMIIEMBIM IPOIIECCOM.
OTOT mpouecc BKIIOYAET PAaCTBOPEHUE OOTyUEHHOrO SIAEPHOTO TOIUIMBA B a30THOW KHCJIOTE C
MOCTIEIYIOIUM  BBIJCJICHHEM ypaHa, IUIyTOHHS UM TPOXYKTOB JENCHHsS OSKCTpaKuuein
pacTBOpHTEINIEM C TIOMOIIBI0 TPUOYTHI (ocdaTa B OpraHMIecKOM pa3daBHTEe.

TexHonoruueckue NpPOLECChl HAa PA3IMYHBIX ycTaHOBKax Tuma “Tlypexc” aHajJoru4Hbl U
BKIIFOYAIOT:  H3MENbYEHHE OOJyYEHHBIX TOIUIMBHBIX OJJIEMEHTOB, PACTBOPEHHE TOIUINBA,
9KCTPAKLUIO PACTBOPUTEIEM U XPaHEHHE TEXHOJOTMUECKON JKUIKOCTH. MOXKET UMEThCS TakkKe
o0opynoBaHHE ISl TEIUIOBOW JEHWTPAlMM HHUTpaTa ypaHa, KOHBEPCHHM HHUTpaTa IUTyTOHUS B
OKHCh WM METAJUI, a TaKkKe At 00pabOTKHM )KUAKUX OTXOJOB, COACPIKAIINX MPOILYKTHI JEICHNUS,
JI0 TOJy4eHHs (OPMBI, MPUTOTHON JJsl TPOJOJKUTENBHOTO XPAaHEHUS WM 3aXOPOHEHHSI.
OnHako KOHKPETHbIE THIIBI M KOH(Urypauusi oOOpyZOBaHUS, BBINOJHSIOMIEIO 3TH (QYHKIHH,
MOTYT pa3M4aThcsl Ha paslUuHBIX ycTaHOBKax Thma “Ilypekc” mo HECKOIbKMM NpHYHHAM,
BKJIFOYAsI TUITBI M KOJMYECTBO OOJYYEHHOTO SAEPHOTO TOIUIMBA, IMOJUIEXKAIETo mepepaboTke, U
MpEaIoaraéMplii TMPOLECcC OCAXKAECHUS M3BIEKAEMBIX MAaTEpHUanoB, a TakKXKe MPUHIUIBI
obecrieyeHnsT OE30MACHOCTH M TEXHUYECKOTO OOCIYKMBAHHMS, MPUCYIINE KOHCTPYKLUH JaHHOW
00CTaHOBKH.

“YcraHoBKa TSl iepepabOTKU OOTYUYEHHBIX TOIJIMBHBIX DJIEMEHTOB™ BKJIIOYAET 000pYyIOBaHUE U
KOMIIOHEHTEI, KOTOPhIe OOBIYHO HAXOIATCS B MPSMOM KOHTAKTE€ C OOJIyUYECHHBIM TOIUIMBOM W
OCHOBHBIMH TEXHOJIOTHYECKHIMH TOTOKAMH SIICPHOTO MaTepHalia M TNPOAYKTOB JACICHUSA, U
HEIOCPECTBEHHO yIPaBIIIET UMU.

3TI/I MPONLECChI, BKJIIOYas KOMIIJICKTHBIC CHUCTEMBI I KOHBEPCHUU IUTYTOHUSA W IPOU3BOACTBA
METAJUTMYECKOTO IUTYTOHUS, MOTYT OBITh HUICHTU(UIIMPOBAHBI TI0 MEpaM, MPHHUMACMBIM IS
MPEAOTBPAIICHUS OMACHOCTEH B CBSI3M C KPUTUYHOCTHIO (HANPHMEpP, MEPaMH, CBSI3AHHBIMH C
reoMeTpueii), oOiiydeHneM (HampuMmep, MyTeM 3alluThl OT OOJydYeHHs)) U TOKCHYHOCTHIO
(HampuMep, MepaMHU 10 YACPKUBAHUIO).

OKCIIOPT

OKCHOpT TOJHOTO KOMIUICKTa OCHOBHBIX €IMHMII B paMKax 3TO TI'paHMIBI OCYIIECTBISIETCS
TOJIBKO B COOTBETCTBHH C IpoOLeLypaMn MemMopaHyMa.

Enununer o0opynoBaHusi, Ha KOTOpbIE, KaK CUYUTAETCS, PACIIPOCTPAHACTCS 3HAUCHUE
dpa3bl “u 000pyaOBaHKE, CIICHUATBLHO MPEIHA3HAYCHHOE WM MOATOTOBJICHHOE IS
nepepaboTKku 0TpabOTaBIIMX TOIIMBHBIX 3JIEMEHTOB, BKIIIOYAIOT:

-10 -



3.1.

3.2.

3.3.

34.

INFCIRC/209/Rev.2
July 2000

MamuHbl 1J1s1 H3MeJIb4YeHHs 00/ Iy4eHHbIX TOIUVINBHBIX )JIEMEHTOB
BBOJAHOE 3AMEYAHUWE

Taxoe 000pynOBaHUE UCIIONIB3YETCS JUI BCKPBITHA O0OJIOYKH TOIUINBA C LIEJBIO MOCIEAYIOIIETO
pacTBOpeHus: OOIydeHHOro siAepHOro Marepuana. Kak npaBmio, MCHONB3YIOTCSA CIEHUAIBHO
IIpeHa3HaYCHHBIE CKOHCTPYMPOBAaHHBIC JUISI pPYOKM MeTalla yYCTPOWCTBA, XOTS MOXKET
UCIIONIB30BaThCA U 00JIee COBEPIICHHOE 000pyI0BaHHE, HAIIPHMED J1a3€pPhl.

JluctaHuMoHHO ympaBisieMoe o0OpyAOBaHUE, CIEUUAIbHO NpPEeJHA3HAYEHHOE WU
MOJIFOTOBJICHHOE [JIsl MCIIOJIb30BAaHUS HA YCTAaHOBKE IO mepepadoTKe, OMpeesIeHHOM
BBIIIIE, JIJIS1 pe3KH, pyOKH WIIM Hape3Ku cOOPOK, MYyYKOB WM CTEpKHEH 00IyueHHOTro
SJICPHOTO TOILINBA.

JuccosibBepbl
BBOJIHOE 3AMEYAHUE

B nucconbBepbl 00BIYHO MOCTYIAET U3MEIbYEHHOE OTpadoTaBIlee TOIUIMBO. B 3THX Oe30macHbIX
C TOYKM 3PEHHs KPHUTHYHOCTH pe3epByapax OOJydCHHBIH SIIEpHBI MaTepHal pacTBOPSIETCS B
a30THOH KHCJIOTE, U OCTaroIuecs 00pe3Ku 000J109eK BBIBOIATCS U3 TEXHOJIOTHYECKOT0 MOTOKA.

be3omacHple C TOUYKM 3pEHHMS KPUTHUYHOCTU pe3epByapbl (HAaIpuUMeEp, Majoro
JUaMeTpa,  KOJbIEBbIE  WMIM  MPSIMOYTOJbHBIE  PE3EpBYyaphl),  CHELUUAIBHO
IpelHa3HaYeHHbIE WM IOJArOTOBJIEHHBIE [JIS HCIOJB30BaHUS Ha YCTaHOBKE IIO
nepepaboTke, OMpPEENICHHON BbIlIE, ISl PAcTBOPEHHs] OOJIYYEHHOrO SAEPHOTO
TOMJIMBA, KOTOpBIE CIIOCOOHBI BBIAEPKHUBATH TOPAYYIO, BBICOKOKOPPO3HOHHYIO
JKUJKOCTh U MOTYT JUCTAHIIMOHHO 3arpyXKaThCsl U TEXHUYECKU OOCTYKUBATHCS.

3KCTpaKTOpr H 060py1103a1me AJISL OKCTPAKIUHU PAaCTBOPUTEJIEM
BBO/IHOE 3AMEYAHUE

B oKcTpakTOphl C pacTBOpHUTENEM MOCTYNAaeT Kak pacTBOp OOJY4YEHHOTO TOIUIMBA W3
JIICCONBBEPOB, TAK W OPTraHWYECKHH pacTBOp, C IOMOINIbI0 KOTOPOTO Ppa3AeisIioTCs YpaH,
IUTyTOHUI W TpoAyKThl AeneHus. OOopyaoBaHuE Uil SKCTPAKLIUHM PACTBOPUTEIEM OOBIYHO
KOHCTPYHpPYETCSl TaKMM 00pa3oM, YTOObI OHO YJIOBJETBOPSUIO JKECTKUM OKCIUTyaTaluOHHBIM
TpeOOBaHMAM, TAaKUM, KaK JUIMTEIBHBIH CPOK CIIyXOBbI 0€3 TEXHWYECKOro OOCIYKMBAaHMS WIIN
JIETKasl 3aMEHSIEMOCTb, INPOCTOTAa B OKCIUIyaTallMd M YIPAaBICHWH, a TaKkKe THOKOCTh B
OTHOIIICHUM U3MEHEHUS TapaMeTpoB Ipoliecca.

CrenuanbHO  TpeIHA3HAYeHHBbIE WM TOJATOTOBIEHHBIE  OKCTPAKTOPHI  C
pPacTBOPUTCIIEM, TaKue, KakK HaCcalO0O4YHbIC 1501048 MyJIbCallTUOHHBIC KOJIOHHBI,
CMECUTEIILHO-OTCTONHEIE arnmnapartbl U HeHTpO6e)KHI)Ie KOHTAKTHBIC amnraparbl JJIA
MCITOJIb30BaHUs Ha YCTAaHOBKE MO 00paboTKe 00JyUYeHHOTO TOIIMBA. DKCTPAKTOPHI C
pacTBOPUTENIEM JTOJDKHBI OBITh YCTOHYMBBI K KOPPO3SHOHHOMY BO3IACHUCTBHIO a30THOM
KHUCTIOTHI. OKCTPakTOpbl C pPacTBOpUTENEM OOBIYHO H3TOTABIMBAIOTCS C
COONIIOJICHEM  Ype3BBIYAHO BBICOKMX TpeOOBaHWM  (BKJIIOYass MPUMEHEHHE
ClICUAJIBHBIX MCTOAOB CBApPKH, I/IHCHGKHHﬁ, obecrieuenue u KOHTPOJIb KaquTBa) nu3
MaJIOYyIJICPpOAUCTBIX  HCPIKABCIOIMIUX CTaHefI, TUTaHa, MOUPKOHUA HWIHW OPYIrux
BBICOKOKQUECTBCHHBIX MaTEPHAJIOB.

XuMHYecKUe pe3epByaphl /151 BbIIEP:KMBAHUS WIH XPAHEHUS
BBOJHOE 3AMEYAHUE

Ha srtame skcTpakmum pacTBopUTeleM 0Opa3yIOTCS TPH OCHOBHBIX TEXHOJIOTHYCCKHX ITOTOKA
KHUIKOCTH. Pe3epByaphl IS BBIICPXKHBAHHSA WM XPAHEHUS HCIONB3YIOTCS B JNalbHEHIei
00paboTKe BceX TpeX MOTOKOB CIEAYIOIINM 00pa3oM:
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a) PacTtBop umcTOro HHTpaTa KOHIIEHTPUPYETCS BBINAPUBAHUEM U IPOUCXOAUT IPOLECC
JCHUTPALUH, TJI€ OH IpeBpamiaeTcs B OKCHJ ypaHa. OTOT OKCHJ MOBTOPHO HCIIOJIB3YETCS B
AIEPHOM TOIUTMBHOM LIUKJIE.

b) PacTBOp BBICOKOAKTHUBHBIX MPOAYKTOB JIEJICHUS] OOBIYHO KOHIIEHTPUPYETCS BBITAPUBAHUEM U
XpaHUTCA B BUJAE KOHLEHTPUPOBAHHOM >XUAKOCTH. OTOT KOHLEHTPAT MOXET BIIOCIEACTBUU
MIPOWTH BBIIApUBAHWE WM OBITH IpeoOpa3oBaH B (opMy, NMPUTOTHYIO U XpaHEHUS WU
3aXOPOHEHHUS.

c) PactBop umcTOro HHUTpaTa IUTYyTOHHS KOHLEHTPHUPYETCS M XPaHUTCS 10 MOCTYIJICHHS Ha
JalbHEWIe JTalmbl TEXHOJOTMYECKOro Ipolecca. B uactHOCTH, pe3epByapsl As
BBIJICP)KUBAHNS WM XPAHCHUS PACTBOPOB IUTYTOHMS KOHCTPYHMPYIOTCS TakuM 00pa3oM, YTOOBI
n30exarh CBA3aHHBIX C KPUTUYHOCTHIO TPOOJIEeM, BO3HHKAIOUIMX B pe3ysibTare W3MEHEHHH B
KOHLICHTPAIMH WIIH (hOpME JaHHOTO MOTOKA.

CnenManbHO  INpeJHa3HAuY€HHbIE MM  HOJATrOTOBJIECHHBIE  pe3epByapbl  JUId
BBIJICP)KUBAHUS WIM XpaHEHHUs JJI MCIIOJIb30BaHMs Ha YCTAHOBKE IO InepepaboTke
00JIy4eHHOro TOIUIMBA. Pe3epByaphl A BBIIEPKUBAHHUS WM XPAHEHUS JIOJIKHBI
ObITh YCTOMYUBBI K KOPPO3MOHHOMY BO3JEHCTBUIO a30THOH KHUCIOTHI. PesepByapsl
JUTSL BBIZICP)KUBAHUS WJIH XPAaHEHUS] OOBIYHO M3TOTABIMBAIOTCS M3 TAaKUX MAaTEPHAJOB,
KaK MaJIOyIJIEpOAUCTbIE HEp)KaBEIOIIME CTalM, TUTAaH WIM LHUPKOHUN WM ApYyTHUe
BBICOKOKAUECTBEHHbIE MaTepuanbl. Pe3epByapbl A BbIACPKHUBAHUSA WIM XPaHEHHS
MOTYT OBITh CKOHCTPYHUPOBaHBI TaKMM OOpa3oM, 4YTOOBI MX OKCIUTyaTauus U
TEXHUYECKOe OOCITy)KHBaHHE TPOU3BOJMINCH JUCTAHIIMOHHO, M MOTYT HMETh
clleiyrone 0COOCHHOCTH ¢ TOYKH 3pEHUSI KOHTPOJIA 32 SICPHON KPUTHIHOCTBIO!

1) OOpHBI SKBUBAJEHT CTEHOK WJIM BHYTPEHHHMX KOHCTPYKLMH paBeH MO MEHbIICH
mepe 2%, 6o

2) UWIMHAPUYECKUE pe3epByapbl MMEIOT MaKCUMalbHbIM 1auamerp 175 mm
(7 mroiimoB), 1160

3) mnpsAMOYTOJBHBIA WM KOJBIEBOM pe3epByap HMEET MaKCHUMAaJbHYIO IIHPUHY
75 MM (3 mroiima).

YcTaHOBKHM /JIsi M3TOTOBJIEHHSI TOIUIMBHBIX JJIEMEHTOB SII€PHBIX
PeaKTOpPoOB M CHENUAJIbHO NMpeIHA3HAYEHHOE HJIH TOATOTOBJIEHHOE
o0opynoBaHue

BBOJAHOE 3AMEYAHUE

TormnmBHEIE 37EMEHTHI SACPHBIX PEAKTOPOB M3TOTABIHMBAIOTCS M3 OTHOTO WM 00Jee MCXOMHBIX
WIN CHELMATbHBIX PACHICIUISIONIUXCS MaTepuaioB, YIMOMSHYTHIX B 4YacTH A HACTOSILIETO
npuiIokeHusl. Iyl M3roTOBJIEHUs] OKCHJHOTO TOIUIMBA, HauOojiee paclpoCTPaHEHHOTO THIIA
TOITMBA, WMEETCs 00OpyHOBaHWE MJs IPECCOBAHUS TaOJIETOK, CIIEKaHUWs, NUIN(QOBAaHUSI U
coprupoBku. Ormnepanuy co CMEIIaHHBIM OKCHIHBIM TOIUIMBOM IPOM3BOMSATCS B MEPUYATOUHBIX
Ookcax (WM DKBHBAJIEHTHBIX Kamepax) A0 MOMEHTa MX repMeTH3anuu B 00ojouky. Bo Bcex
Cllydasix ~ TOIUIMBO TEPMETHU3UPYETCS BHYTPH COOTBETCTBYIOHICH  OOOJNOYKH, KOTOpas
MpegHa3sHaueHa BBINOJHATH POJb MEPBUYHOTO Oapbepa, ¢ TEM YTOOBI BO BpeMs 3KCILTyaTallud
peakropa obecneyMBaJINCh INpUeMIIeMble pabodyHMe XapaKTEpPUCTHKH W 0e30HacHOCTh TOILIMBA.
Tarke BO BCeX CIydasX B IEIIX OOECHEeUeHHs IMPEICcKa3yeMoro W 0e30MacHOTO ITOBEACHUS
TOIUTMBA HEOOXOAMM TOYHBIA, JO HWCKIIOYUTEIBHO BBICOKMX CTaHAAPTOB, KOHTPOJIb
TEXHOJOTUYECKHUX IPOIIECCOB, OIepaluii 1 000pyJOBaHHUSI.

I[NOACHUTEJIBHOE 3AMEYAHUE

[IpemmeTs 00OpymOBaHMS, KOTOPBIC, KaK CUYHMTACTCS, TOAMANAIOT MMoJ 3HaueHWe ¢Gpa3sl "u
CIECNHANBGHO TMPeJHA3HAYCHHOE WM IIOATOTOBIEHHOE 00opynoBaHue" ISl H3TOTOBIICHUS
TOTUIMBHBIX DJIEMEHTOB, BKIIOYAIOT 000PYI0BaHUE, KOTOPOE:
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a) OOBIYHO BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C IOTOKOM 00pabaThIBAEMOIO SIEPHOTO
MaTeprala Wi HeIOCPEACTBEHHO 00pabaThIBAET €TI0, MM JK€ YIPABISIET MM;

b) repmeTusupyer saepHbIi MaTepual BHyTPH 000JIOUKHY;

C) TPOM3BOJIUT MPOBEPKY '€PMETUYHOCTH 00O0JIOYKHN WIIM CBAPHOTO IIBA; MK

d) mpou3BOAMT MPOBEPKY OKOHUYATENHEHON 00PaOOTKH repMETH3UPOBAHHOTO TOILTHBA.

Taxoe 00opynoBaHNE WM CHCTEMBI 000PYIOBaHHS MOTYT BKIIIOYaTh, HAIIPUMED:

1) momHOCTBIO aBTOMAaTH3UPOBAHHEIC TTOCTBI KOHTPOJIS TaOJIETOK, CIICLIMAJIEHO
Hpe}IHaSHa'-{eHHI)Ie 500058 IIOATOTOBJICHHBIC IS HpOBepKl/I OKOHYATCIIbHBIX pa3MepOB u
MTOBEPXHOCTHBIX Te()eKTOB TOILIMBHEIX Ta0OJIETOK;

2) aBTOMATHYECKHE CBAPOYHBIC ANMapaThl, CIEIUANBHO MPeHA3HAYCHHBIC WU [TOIrOTOBJICHHbIC
JJIA HpI/IBapI/IBaHI/Iﬂ KOHICBBIX 3arnymeK TBJ3JIOB,

3) MOCTHI aBTOMATHUYECKOTO WCHBITAHHS W KOHTPOJISA, CICHHANBHO TIPEIHA3HAYCHHBIC HITH
[IOJIrOTOBJICHHBIE [UIsl IPOBEPKU TEPMETUIHOCTH FOTOBBIX TBAJIOB.

B nanmenoBaHme 3 0OBIYHO BXOIUT O0OPYHOBaHHE IUIA: a) PEHTTEHOBCKOTO KOHTPOJISI CBAPHBIX
HIBOB KOHIIEBBIX 3arjyllIC€K TBJ3JIOB, b) 06Hapy>1<eH1/1$[ YTCUCK TI€jiusd M3 3allOJIHCHHBIX I10J
JIaBJICHUEM TBAJIOB, U C) TaMMa-CKaHUPOBAHUS TBIJIOB JUIS ITPOBEPKH CIUIOIIHOCTH TOIUIMBHOTO
cTonba (MpaBUILHOCTH 3arPy3KH TOIUTUBHBIX TaOJIECTOK BHYTPB).

YcraHoBKH JJi1 pa3jesieHUs1 HM30TOIOB ypaHa M 00opyaoBaHmue,
KpOMe AHAJIMTHYECKHX MNPUOOPOB, CHEHHAJBHO IpPeAHA3HAYEHHOe
WJIH MOATOTOBJICHHOE 1JISI 3TOT0

[TpenmeTsl 000pyI0BaHUs, HA KOTOpPbIE, KaK CUMTACTCS, pacpOCTPaHsAETCs 3HaUeHUEe
¢pazer  "oOopynoBaHHE, KpOME  AHAINTHYECKUX  MPUOOPOB,  CIELUAIBHO
NpeHa3HAYeHHOe WM TOATOTOBJIEHHOE" Uil pasfelieHHs W30TONOB YpaHa,
BKJIIOYAIOT B CeO0s:

I'azoBble HeHTpUGYIrH U y3Jbl 1 KOMIOHEHTHI, ClIeHHAJBHO NMpPeAHA3HAYECHHDIE
WIH MOAT0TOBJIEHHbBIE /1JIsl HCMOJIb30BAHUS B ra30BbIX HeHTpPUdyrax

BBOJJHOE 3AMEYAHUE

l'azoBass meHTpUQyra OOBIYHO COCTOWT W3 TOHKOCTEHHOTO(BIX) IMIMHAPA(OB) IHAMETPOM OT
75 mm (3 mrotima) mo 400 MM (16 mIOWMOB) ¢ BepTHKAJIFHOW IIEHTPANBHOW OCBHIO, KOTOPHI(e)
noMeleH(bl) B BAKYYM H BpalaeTcsi(FoTcs) ¢ BBICOKOM OKPYXKHOM ckopocTbhio mopsiaka 300 m/cex
nnm 6onee. Jlist ocTrKeHUs OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIE MAaTepHAJIbl BPAIAOIIIXCSI
KOMIIOHEHTOB JOJDKHBI HMETh BBICOKOE 3HAUCHHE OTHOLICHHS IPOYHOCTH K IUIOTHOCTH, a
poTopHasi cOOpKa W, CJIeIOBAaTENbHO, OTIENIbHBIE €€ KOMIIOHEHTHI JIOJDKHBI HM3TOTOBIATHCS C
BBICOKOH CTENEHbI0 TOYHOCTH, YTOOBI paz0aiaHc ObUI MHUHUMAaIbHBIM. B oTiauume oT Apyrux
neHTpudyr rasoBas LeHTpH(yra JIs OOOTAICHHs ypaHa HMMeeT BHYTPH POTOPHOW KaMepsbl
Bpamaromyocsi(uecs) meperopoaky(n) B ¢GopMme IUCKa W HEMOABIKHYIO CHCTEMY IOJa4d U
orBona raza UFg, cocrosuryto mo MeHblIeH Mepe U3 TpeX OTIENIbHBIX KaHAJOB, /IBa M3 KOTOPBIX
COCMHEHBI C JIONMATKaMH, OTXONAIIMMH OT OCH POTOpa K HepupepHilHOW YacTH pPOTOPHOM
KaMmepbl. B BakyyMme HaXOIHTCA TaKXkKe DA BaKHBIX HEBPALIAIOIIUXCSA DIEMEHTOB, KOTOpBIE,
XO0Td U UMCIOT 0006}/}0 KOHCTPYKILHWIO, HE CJIOKHBI B M3TOTOBJICHUU U HE U3IOTOBJIAIOTCA U3
YHHUKaIbHBIX MarepuanoB. lleHTpudyskHas ycTaHOBKa, OHAKO, TpeOyeT OONBIIOr0 YHCNa 3THX
KOMIIOHEHTOB, TaK YTO WX KOJHMYECTBO MOXKET CIY)KHTh BaXHBIM HMHIMKATOPOM KOHEYHOTO
HCIIOJIb30BaHMS.

5.1.1. Bpamamwmuecss KOMIIOHEHTbI

a) IlomHble poTOpHBIE COOPKH:

TOHKOCTEHHBIE LMIMHAPHI WIH PAJ COCIUHEHHBIX MEXAy C000i TOHKOCTEHHBIX
IWIMHAPOB, H3TOTOBJICHHBIX M3 OJHOTO WM Oojee MaTepualioB C BBICOKHM
3HaYEHHEM OTHOILLIEHUS MPOYHOCTH K INIOTHOCTH, yYKka3aHHbIX B [IOACHUTEJIBHOM
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3AMEYAHUNUN k nHacrosimemy pasneny. CoenuHeHHE HUIMHAPOB MEXAY COOOit
OCYIIECTBIIICTCS MPH TIOMOINM THUOKUX CHIB(OHOB WM KOJICI, ONHCAHHBIX B
gacTtu 5.1.1.c) Hike. CoOpaHHBIN pOTOpP UMEET BHYTPEHHIOWO(UE) Meperopoaky(u) u
KOHIIEBBIC Y3JIbl, onmucaHHble B yacTax 5.1.1.d) u e) Hmwke. Omnako moiHas cOopka
MOJKET OBbITh MOCTaBJICHA 3aKa3YMKYy B YACTUYHO COOpaHHOM BH/IE.

b) Potopusie TpyOBbI:

CrnenuanbHO TpeAHAa3HAYCHHbIE WJIM TOATOTOBJICHHBIE TOHKOCTEHHBIE IMIMHIPHI C
tommuHou crenku 12 mwm (0,50 mroiima) unm MeHee, guameTpomM ot 75 MM (3 aroiiMa)
1o 400 mm (16 aroiiMOB), W3TOTOBIICGHHBIE W3 OJHOTO WM Oo0Jiee MaTepHaIOB,
MMEIOLINX BBICOKOE 3HAYEHHE OTHOIIEHUS MPOYHOCTU K IUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHMMU k HacTosiieMy paszeny.

¢) Konpua wm cunbgpoHsr:

KomnoHeHTsl, crenuanbHO MpelHa3HauYeHHbIE WM MOATOTOBICHHBIE I CO3JaHUs
MECTHOM OMOpBl IJI1 POTOPHOM TpyObl WM COEAMHEHUS psAAa POTOPHBIX TPYO.
CunbhoHBI MPEACTaBISAIOT COO0N KOPOTKHE IWJIMHAPHI C TONIIMHOM CTEHKH 3 MM
(0,125 nroiima) nnm meHee, AuameTpoM ot 75 MM (3 mroiima) 1o 400 mm (16 aroiimMoB),
UMEIONINX OJUH TroQp M H3TOTOBICHHBIE W3 OJHOTO W3 MaTEpPUAIOB, MMEIOIIUX
BBICOKOE 3HAY€HHWE OTHOIIEHUs TMPOYHOCTH K TUUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHUMMU x HacTosimemy pazaeny.

d) [Ileperopoaxu:

Komnonents! B popme aucka auamerpom ot 75 mm 10 400 mMm (ot 3 10 16 mroiimoB),
CIIELMAIbHO TPEJHA3HAYCHHBIE WJIM TOJTOTOBJIEHHBIC JUIsI YCTAHOBKM BHYTPH
POTOPHOM TPYOBI IEHTPUDYTH C IEITBIO H30JIMPOBATH BHIITYCKHYIO KaMepy OT TJIABHOU
pa3IeTUTENbHON KaMepbl U B HEKOTOPBIX CIIy4asx JUIsl yIy4YLIEHUs LUPKYJISIUMN ra3a
UFs BHYTpU TNIaBHOM pa3aenuTenbHOi KaMepbl pOTOPHOUM TPYObl U U3TOTOBJICHHBIE U3
OJIHOTO M3 MaTepUajgoB, MMEKOIIMX BBICOKOE 3HAUEHHE OTHOILUEHUS MPOYHOCTU K
miotHocTH, yka3zanHbix B [IOSCHUTEJIBHOM 3AMEYAHUMU k Hacrosmemy

paszmeny.

¢) BepxHue/HMKHUE KPBIIIKH:

Komnonentsl B ¢opme nucka nuamerpoM oT 75 mm (3 mroiima) g0 400 mm
(16 mroiiMOB), CHIEIIMAILHO MIPEeIHA3HAYCHHBIC WM MMOATOTOBICHHBIE TAKMM 00pa3oM,
9TOOBI TOYHO COOTBETCTBOBATH JIMAMETPy KOHIIOB POTOPHOM TpyObl M Omaromaps
stoMy yaepxkuBaTh UFs BHyTpu ee. OTH KOMIOHEHTHI MCHOJB3YIOTCSA AJIS TOTO,
4yTOOBI MOAJIEPKUBATH, YACPKHUBATh WIH COAEpkKaThb B cede KaK COCTAaBHYIO 4acTb
AIIEMEHTHl BEPXHEro TMOIIMITHUKA (BEPXHSS KPBIINIKA) WIH CIYXHTh B KadecTBe
HECYIEN YaCTHU BPALLAIOLINXCS 2JIEMEHTOB 3JIEKTPOABUTATENS U AIEMEHTOB HUKHETO
NOJUIMIHUKA (HWXKHSAS KpBIIIKA), ¥ M3TOTOBIIAIOTCS M3 OJHOTO W3 MAaTepHalloB,
MMEIOLINX BBICOKOE 3HAYEHHME OTHOILIEHUS MPOYHOCTU K IUIOTHOCTH, YKa3aHHBIX B
[TOACHUTEJIBHOM 3AMEYAHUNMU x HacTosimemy pazaeny.

I[NOACHUTEJIBHOE 3AMEYAHUE
Jlnst Bpaniaronxcst KOMIOHEHTOB LEHTPUQYT UCIIONB3YIOTCS CIIEYIONINE MaTepHaIbl:

a) MapTEeHCUTHOCTAPCIONINE CTalld, MMEIOIINE MaKCHMaJbHBIM Tpenesl HPOYHOCTH Ha
pactsoxenune 2,05 x 10° H/m? (300 000 dynT/kB. aroiiv) miu Goee;

b) AJIIOMUHHUEBBIC CIUIABbl, UMEIOLIME MAaKCUMAaJbHBIN INpeZesl INPOYHOCTU HA PaCTSKECHUE
0,46 x 10° H/m* (67 000 dynt/xB. moiim) wiu Goee;

c) BOJIOKHHCTBIC (HUTEHONOOHBIC) MaTepHajbl, TPHUTOTHBIE ISl HCIOJB30BAHUSI B
KOMITO3UTHBIX CTPYKTYPax M MMEIOLIME 3HAUYCHHS YACTBHOTO MOXY/s ympyroctd 12,3 x 10°m
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Ui Gosee M MAKCHMAIBHOTO YIENbHOrO Mpejesa MpoYHOCTH Ha pactsvkenne 0,3 X 10° M wmm
onee ("ynenbHbIH MOIYIb YIpyrocTi" - 570 Moayis FOura B H/M”, neneHubli Ha yIeIbHbIH Bec
B H/M’; "MakcuManbHbIi yeTbHBI Tpee] IPOYHOCTH HA PACTSKEHHE" - 5TO MAKCHMANbHBIN
TIpe/ieN IPOYHOCTH Ha pacTsukeHue B H/M?, IeNeHHbli Ha yenbHbIH Bec B H/MY).

5.1.2. CrarnyecKue KOMIOHEHTBI

a) [loxmmmHUKM ¢ MAarHUTHOM MOABECKOI:

CrenumanbHO IIpeJHA3HAYEHHbIE WM IIOJArOTOBJIEHHBIE IOIIUIIHUKOBBIE Y3JIbI,
COCTOSIIIIME U3 KOJIBLIEBOIO MarHuTa, IOJBEIIEHHOro B 000iiMe, coaepikarieit
nemndupytomryto cpeny. OOoitma usrorosinsercs u3 croitkoro k UFs maTepuana (cMm.
[TOACHUTEJIBHOE 3AMEYAHUE k pa3zgeny 5.2.). MarHuT coeamHsIeTCS C
MOJIIOCHBIM HAKOHEYHHUKOM HWJIM BTOPBIM MarHUTOM, YCTAHOBJIGHHBIM Ha BEpXHEH
KpBIIIIKe, OMHCAaHHON B pazaene 5.1.1.e). MarHuT MoxkeT uMeTh (HopMy KOJbIa C
COOTHOIIEHHMEM MEXJIy BHEUIHMM W BHYTPEHHUM JHWAMETPaMH, MEHBIIUM HIIH
paBHbIM 1,6:1. Maraur mMoxker uMeTh (opmy, 00ECIEeUMBAIONIYI0 HAYaIbHYIO
nponumaemocts 0,15 I'a/m (120 000 emuuuny CI'C) wnm Gosee, WM OCTaTOYHYIO
HamMarHuueHHocTb 98,5% wunam  Oosee, WM NpOU3BEACHUWE WHAYKLUMU Ha
MaKCUMaJIbHYIO HaIlpsDKEHHOCTDH 1ot Oonee 80 kJx/m (107 T'e.D). Kpome oObI4HbIX
CBOWCTB MarepHaja, HEOOXOIMMBIM NpPEABAPUTEIBHBIM  YCIOBUEM  SIBIISCTCS
orpaHuueHue oueHb ManbiMu jgomyckamu (menee 0,1 Mm wnmm 0,004 mroiima),
OTKJIOHEHHS] MarHUTHBIX OCEH OT IeOMETPHUYECKHUX oced Wi obecrieyeHre oco0oit
TOMOI'€HHOCTH MaTepHajla MarHuTa.

b) INommmmaukw/ gemmndeps:

CrenmanbHO NpeAHAa3HAUYEHHBIE WJIM IOJArOTOBJIEHHBIE NMOJIIMITHUKH, COJEpIKallue
y3€J OCh/YIUIOTHUTENbHOE KOJIbII0, CMOHTUpPOBaHHBIN Ha nemidepe. Ocb 0ObIYHO
npeicTaBIsieT co00il BaJl M3 3aKaJeHHOW CTald C OJHUM KOHLOM B (¢opme
noaycdepbl, ¥ CO CpeACTBaMHU IMOJCOCAMHEHUS K HMXKHEH KpbIIIKE, OMMCAaHHOW B
paznene 5.1.1.e), Ha npyrom. Ban, opnHako, Moxer OBITh COEGIUHEH C
TUIPOJIMHAMUYECKUM  IOJIIMITHUKOM. Kombmo wumeer ¢opmy Ttabietku c
noiychepudeckiuM yriryOJeHreM Ha OJHOW MOBEPXHOCTH. OTH KOMITOHEHTHI 4acToO
HIOCTABJIAIOTCS OTAEIBHO OT JeMIdepa.

¢) MonekynsipHble HACOCHI:

CrnenuanbHO TpeJHAa3HAYCHHbIE WM TOATOTOBJICHHBIE IMJIMHAPHI C BBITOUYCHHBIMH
WIN BBIJABICHHBIME BHYTPH CHUPATBHBIMUA KaHABKAMH U C BBICBEPJICHHBIMH BHYTPH
OTBEPCTUSAMHU. THUINOBBIMU pa3MepaMH SIBISIIOTCS CIEAyIOIINe: BHYTPEHHHUM AUaMeTp
ot 75 mm (3 mroiitma) 1o 400 mm (16 mroiimoB), TommuHa cteHkd 10 mMm (0,4 mroiima)
win Oosee, ¢ ATUHOM, paBHOW AuaMeTpy win Oonbuie. KaHaBku OOBIYHO HMEIOT
IpSMOYTOJIbHOE MonepeuHoe ceueHue u riayouny 2 mm (0,08 mroiima) umm Gonee.

d) Craropsl qBUTraTENCH:

CrnenuanabHO TpeJHa3HAYCHHBIC WIIM TOJTIOTOBJICHHBIC CTaTOPHI KOJBIEBOH (DOPMEI
JUIE  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX THCTEPE3UCHBIX (WM  pPEaKTHBHBIX)
AIIEKTPOJIBUTATENICH TMEPEMEHHOT0 TOKa JJs CHHXPOHHOW paboThl B YCIOBHUSX
BakyyMma B nuana3zone yactoT 600-2000 I'u u B auanasone mouHoctel 50-1000 BA.
Cratopbl cOCTOSAT W3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIOHHOM JKEJIE3HOM
CepJICYHHKE C HU3KHUMH TOTEPSMH, COCTABIICHHOM W3 TOHKHX IUIACTHH, OOBIYHO
tommuuo# 2,0 mm (0,08 mroiima) uim MeHee.

e) Kopmyca/mpuemuuku nentpudyru
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KoMmnoHeHThl, chenuasbHO  IMpeJHa3HaueHHble WM  [OJATOTOBJIEHHbBIE UL
pasMeleHus B HUX COOpKH poTOpHOU TpyObl ra3oBoii neHTpudyru. Kopmyc coctour
U3 JKECTKOrO IWIMHApA ¢ TOMUHON cTteHku 10 30 mMm (1,2 mroiiMa) ¢ Mpernu3ruoHHO
00paboTaHHBIMU KOHI[AMHM Il yCTAaHOBKM TMOJIIMIIHUKOB U C OJHUM WIH
HECKOJIBbKUMM (IaHIaMu Juid MOHTaxa. OOpaOoTaHHbIE KOHIbI MapauleibHbI APYyT
JIpyTy ¥ HEepHeHIUKYJSApHbI MpOJ0JbHOW ocu nwiMHApa B mpenenax 0,05 rpagyca
win MeHee. Kopryc MOXeT Takke MpeACTaBIATh COOOH KOHCTPYKIHIO SYEHCTOrO
TUNA JUIs  pa3MEIIEHUsT B HEM HECKOJIBKUX PpOTOPHBIX TpYyO. Kopmyca
M3rOTaBIMBAIOTCS M3 MarTepuanoB, KopposuecTovkux K UFg, wiam 3ammimarorcs
MOKPBITHEM U3 TaKHX MaTepUaIOB.

f) JloBymiku:

CrenuanbHO TpeJHA3HAYCHHBIE WJIM I[OJATOTOBJICHHBIE TPYOKHM BHYTPECHHHM
nuamerpom 1o 12 mm (0,5 mroitma) juist uzBneuenus raza UFq u3 poropHoit TpyOsI Mo
Meroay TpyOku IIuto (T.e. ¢ OTBEpCTHEM, HANIPABIECHHBIM Ha KPYTOBOM MOTOK Ta3a B
potopHOii TpyOe, K TpUMEpYy, TOCPEJACTBOM M3ruba KOHIA paguaIbHO
pacmoiokeHHOW TpyOKH), KOTOpPbIE MOKHO NHPUKPENUTh K LEHTPaJbHOW cuctemMe
u3BIeYCHHs ra3a. TpyOKM M3rOTOBJIEHBI M3 MaTepuanoB, kKoppo3uecTokux k UFg,
WM 3aIUIIAI0TCS IOKPBITHEM U3 TAKUX MaTEepPHAIIOB.

CnenMajJibHO mNpeJHa3HAYeHHble MJIM TOATOTOBJICHHbIE BCIOMOraTeJbHbIe
cHCTeMbl, 000py/l10BaHMe M  KOMIIOHEHTbI [JIsl  HCHOJb30BAHUS  Ha
ra3oueHTpPuQyKHOH YCTAHOBKE M0 000rallleHUI0

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble cUCTEMBI, 000pYAOBaHUE M KOMIIOHEHTHI ra30leHTPU(YKHOW yCTAaHOBKH IO
00OTraIIeHNI0 TIPECTABIIOT COOONW CHCTEeMBbl YCTaHOBKH, HeoOxomumble i momaun UFg B
HEeHTPU(YTH, U CBA3U OTHENBbHBIX LHEHTPH(DYT MEXAy co0O0H ¢ Lenbio 00pa3oBaHUs KacKaJoB
(unm cTyneHeit), 4ToObl ToCcTHYH 00JIee BBICOKOro oOorameHus 1 n3Bjiedb "mpoayKT" U "XBocTh"
UFs w3 mentpudyr, a Taxke o0OpynoBaHHE, HEOOXOIMMOE Ul TNpPUBENCHHS B ICHCTBHE
LHEHTPUQYT WIN JUIA YIPABJICHHUS yCTAHOBKOI.

O6pryno UF¢ wucmapsiercss M3 TBEpHABIX BEILECTB, IOMEINEHHBIX BHYTPU IIOJIOIPEBAEMBIX
ABTOKJIABOB, M TOJIaeTCsl B ra3000pa3Hoil hopme K HeHTpudyraMm 4epe3 CHCTEMY KOJUICKTOPHBIX
TpyOompoBonoB kackama. "[Ipomykt" m "xBoctel" UFg, moctymatomme u3 1eHTpudyr B BUIE
ra3oo0pa3HbIX MOTOKOB, TAaK)X€ IPOXOAAT UYEpe3 CHCTEMY KOJJIEKTOPHBIX TpPyOOIpOBOIOB
KacKaZa K XOJIOJHBIM JIOBYIIKaM (paboTaromuM npu Temmeparype okomno 203° K (-70°C)), rue
OHM KOHJCHCHPYIOTCS M 3aTeM IIOMEIIAIOTCS B COOTBETCTBYIOIIME KOHTCHHEpHI JUIA
TPAaHCIIOPTUPOBKM WJIM XpaHEHHs. Tak Kak yCTaHOBKa IO OOOTaIIEHHIO COCTOMUT M3 MHOTHX
ThICSY LEHTPU(DYT, COOpaHHBIX B KacKajJbl, CO3JAIOTCS MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE
TpyOOIPOBOAB! KAacCKaJOB C THICSYaMH CBAapHBIX INBOB, IPUYEM CXEMa OCHOBHOM YacTH HX
COCAMHEHNII MHOTOKPAaTHO IOBTOPSIETCS. OO6opynoBaHne, KOMIIOHEHTBI ¥  CHCTEMEI
TpyOOIIPOBOIOB M3TOTOBIISIFOTCS C COOJIOACHNEM BBICOKMX TPeOOBAaHUI K BaKyyM-IUIOTHOCTH U
YHCTOTE 00Pa0OTKH.

5.2.1. Cucrembl mogavyu/cucremMsl 0TBOAA ""mpoaykra' u '""xBocToB"

CHCHI/IaJ'H)HO NpECaAHAa3HAYCHHBIC WJIM IMOATOTOBJICHHBIC TEXHOJIOTMYCCKHUE CUCTEMEIL,
BKIIOYarOUIue:

MUTAIONINE AaBTOKJIABBl (MM CTaHIUM), HUCHOJb3yemble ansi momaun UFg B
kackaapl neHtpudyr npu masienuu no 100 kIla (15 ¢yHT/KB. mroiiMm) u npu
ckopocTH 1 kr/4 unu 6osee;
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necyOoauMaTopsl (MM XOJIOHBIE JIOBYIIKH), UCIIOJIb3yeMble 1 BbiBeneHus: UFg
u3 kackanoB npu aasiaeHun 1o 3 klla (0,5 ynt/kB.AtoiiM). [lecyOmumaropsl
croco6Hb! oxnaxaarses g0 203° K (-70°C) u narpesatses 10 343° K (70°C);

ctaHimu "mpoaykra" M "XBocTOB", wcnosb3lyemblie s nepemenieHuss UFg B
KOHTEUHEPHI.

Drta yCcTaHOBKa, 00OpYyI0BaHWE W TPYOOMPOBOJBI MOJTHOCTHIO M3TOTABIUBAIOTCS U3
croikux K UFg wMarepuanoB WIM  3allMIIAIOTCS  MOKPBITHEM M3  HUX
(cm. TIOAACHUTEJIBHOE 3AMEYAHUE k panHoMy paszmeny) c¢ coOitoieHueM
BBICOKHX TpeOOBaHUH K BaKyyM-TUIOTHOCTH M YACTOTE 0OPabOTKH.

MamuHHBIe cHCTeMbl KOJUIEKTOPHBIX TPY0OONIPOBO10B

CrienmanbHO TpeHAa3HAUYEHHBIC WM MOATOTOBICHHBIE CHCTEMBI TPYyOOIPOBOAOB U
KOJUIEKTOpoB i yaepxkaHus UFg BHYyTpu HeHTpUQYKHBIX KackaJoB. ITa CeTh
TPyOOIPOBOOB OOBIUHO MPECTABISAET COO0M cuCTEMy C "TPOMHBIM" KOJIEKTOPOM, U
KaKaas neHTpudyra coequHeHa ¢ KaXIbIM U3 KOJUIeKTopoB. ClieoBarenbHO, cXxema
OCHOBHOM YaCTH HMX COEAMHEHUS MHOTOKPATHO MOBTOpsieTcsi. (OHa MOTHOCTHIO
nsrotaBiauBaercs u3 croiikux kK UFg wmartepmanmoB (cm. [NTOACHUTEJIBHOE
3AMEYAHUE «x nHacrosimiemy paszeny) ¢ COONIOJEHHEM BBICOKUX TpeOOBaHUM K
BaKyyM-TUIOTHOCTH M YUCTOTE 00pabOTKH.

Macc-cnnekTpoMeTpbl/McTOYHUKH MOHOB 11 UF

CrneuuanbHO  MpEJHA3HAYEHHbIE WM  MOJATOTOBJICHHBIE  MAarHUTHBIE WU
KBaJIPYTOJIBHBIE MAacC-CIIEKTPOMETPEI, CITIOCOOHBIE MPOU3BOAUTH MPSMOI 0TOOpP TIPOO
nmojaBaeMoil Macchl, "mpoaykta" wuiaum "XBocToB" W3 ra3oBbix mOoTOKOB UFg m
o0raiaroniye NoJHbIM HAOOPOM CIEeTYIONINX XapaKTEPUCTHUK:

1. yaenpHas pa3pelmiarolias cnocoOHOCTh o Macce cBbiiie 320;

2. comepKaT UCTOYHUKU MOHOB, M3FOTOBJIEHHBIE U3 HUXpOMAa WM MOHENS WU
3aIUIICHHbIE TOKPBITUEM U3 HUX, WM HUKEIUPOBAHHbIE;

3. conepkaT MOHMU3ALMOHHBIE UCTOYHUKHU C OOMOAapAUPOBKOM 3JEKTPOHAMU;

4. comepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO Il H30TOITHOTO aHAIM3a.

IIpeoOpa3zoBaresin 4aCTOTHI

IIpeoOpazoBarenu 4acTOThl (Tak)Ke€ M3BECTHBIC KaK KOHBEPTOPHI WM HHBEPTOPHI),
CIIELMAJIbHO MpeAHa3HAYEHHbIE WM MOATrOTOBJIEHHBbIC [JI MUTaHUSA CTaTOPOB
JBUTATENCH, OMpeneNeHHbIX B moAanmyHkTte 5.1.2.d), uiam 4YacTu, KOMIIOHEHTHI W
nmoJIcCOOPKM TakKUX TpeoOpa3zoBaTesiell YacTOThI, O00JaJaoINIre IOJHBIM Ha0OpOM
CIICAYIOIINX XapaKTEPUCTHK:

1. MHOTrOda3HkI BeIX0] B AuanazoHe ot 600 o 2000 I'm;

2. BBICOKas CTaOMIBHOCTH (CcO cTabmmm3anueit yactotsl ayutie 0,1%);
3. HU3KHWE HEeMHEHHBbIC ucKaxkeHus (MeHee 2%);

4. ko3¢ duumeHT noaesHoro aeicTBus coiie 80%.

[OACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BeIle 00OpPYyAOBaHWE BCTYNAeT B  HEMOCPEJACTBEHHBIH KOHTAaKT C
TexHonornueckuM TazoM UFg wiam HemocpeAncTBeHHO ympaBisieT paboToil neHTpudpyr u
MIPOXOXKJICHUEM T'a3a OT LEHTPU(DYTH K HEHTPU(YTe U U3 KacKaaa B KacKas.
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Koppozuecroiikue k UFg wMarepuanbl BKIIOYAIOT HEPXKABEIOUIYIO CTajlb, AJTIOMUHUIM,
ATIOMUHHUEBBIE CIUIABHI, HUKENb WX CIUIaBHI, coaepskamue 60% u 6onee HUKeTs.

CnenuajbHO npegHA3HAYEHHbIe WJIH MOATOTOBJIEHHbIe COOPKU U KOMIIOHEHTHI
JJIS UCTTOJIL30BaHMs NPH ra30au(pdy3MoHHOM 000raleHu U

BBOJAHOE 3AMEYAHUE

[Ipu razomnpdy3noHHOM MeTome pa3felieHHs H30TONOB ypaHa OCHOBHOH TEXHOJIOTHMYECKON
cOOpKOH SIBIISIETCSl CHIELMANIbHBIA TOpUCTHINA ra3zonuddy3roHHbi Oapbep, TEMIO0OMEHHUK ISt
OXJIAKAEHH Ta3a (KOTOpBIM HarpeBaeTcs B Ipolecce CKaTHs), YIUIOTHHTENbHBIE KIIalaHbl H
perynupyromune KiamaHel, a Take TpyoompoBomsl.  Ilockomeky B Tazoanddy3noHHON
TEXHOJIOTUH uctoinb3yercs mectudropucteiid ypan (UFg), Bce obopynoBanue, TpyOOnpoBOAbI U
TIOBEPXHOCTH HM3MEPHUTENBHBIX NPUOOPOB (KOTOpHIE BCTYINAIOT B KOHTAKT C Tra30M) JOJDKHEI
W3TOTAaBIMBAThCA W3 MAaTepualoB, COXPAHIIOMMX CTaOWiabHOCTH mpu KoHTakTte C UFg.
lasoguddys3ronHas ycTaHOBKAa COCTOMUT U3 pAfa TaKUX COOPOK, TaK YTO UX KOIUYECTBO MOXKET
OBITh BaYKHBIM MIOKA3aTeJIeM KOHEYHOTO IpeAHa3HaYCHUSI.

I'azonuddy3uonnnie 6apbepbl

a) CrenmanpbHO TpEJHA3HAYCHHBIC WM TOJTOTOBJICHHBICE TOHKHE, ITOPUCTHIC
bunsTpsl ¢ pazmepom nop 100-1000-A (anrctpem), TommuHon 5 MM (0,2 aroiiMa) wim
MeHbIlle, a A TpyouaTeix ¢opm amamerpoMm 25 mMm (1 groiimM) unm MeHsblie,
U3rOTOBJICHHbIE U3 METAJUIMYECKUX, MOJIMMEPHBIX WIM KEPaMUYECKUX MaTEpHUaIoB,
koppo3uectokux Kk UFg,

b) cnenuanbHO MOJATOTOBJICHHBIE COEIWHEHUS WM MOPOIUKH MJJIi HM3TOTOBIICHUS
Takux GuiabTpoB. Takue coenvHEHUS W MOPOILIKU BKIIOYAIOT HUKEIh WJIM CIUIABBHI,
cogepxame 60% wunu Oosiee HHUKeNs, OKcHJ amtoMuHUs wiu croiikue Kk UFg
MOJTHOCTBIO (PTOPUPOBAHHBIE YTIJIEBOJOPOJIHBIEC MOJUMEPHI C YHCTOTOM 99,9% wnmm
6onee, pazmepoMm uactuil MeHee 10 MKM W BBICOKOH OJIHOPOJHOCTHIO YacCTHI[ IO
KPYIHOCTH,  KOTOpbI€  CIEUMaIbHO  MOATOTOBJIEHBI [  W3TOTOBJICHHS
ra3oau¢y3MOHHBIX 0aphEPOB.

Kameps1 nu¢pgysopos

CnenuanbHO npeHa3HaYeHHbIe WIn MOJrOTOBJICHHBIE repMeTHYHbIE
HWIMHIpUYECKUEe cocynbl auamerpom 6omee 300 mm (12 mroiiMoB) U uiMHOM Gosee
900 MM (35 nr0iIMOB), W1 IPSIMOYTOJIBHBIE COCYAbl CPABHUMBIX Pa3MEPOB, UMEIOLIHE
OJIMH BIIYCKHOM M JIBa BBITYCKHBIX MaTpyOKa, TUaMETp KaKIOro M3 KOTOPBIX Oolee
50 MM (2 mroiima), g MOMEIIEHUS B HUX ra3oau@@y3uoHHbIX Oapbepos,
n3rotopieHHble U3 cToikux K UFs marepuanoB miaM 3alUIlEeHHbIE TMOKPBITUEM H3
HUX, U NpeJHAa3HAYCHHbIC I YCTAaHOBKM B TOPU30HTAIBHOM WM BEPTUKAIBHOM
II0JIOKEHUH.

Kommnpeccops! u razogyBku

CrienuanbHO TpeAHa3HAUYCHHBIE WM TIOJTOTOBIICHHBIE OCEBBIE, IIEHTPOOCIKHBIE WIIH
00bEMHBIE KOMIIPECCOpPBbI, WJIM Ta30yBKH C TPOU3BOJUTEIBLHOCTBIO Ha BCOCE
1 M’/MuH wm Gonee UFg¢ n ¢ maBleHHMEM Ha BBIXOJE JI0 HECKOIbKMX coTeH Klla
(100 pynT/KB. mI0¥IM), TIpeAHA3HAYEHHBIC MJIs JOJTOBPEMEHHOW SKCIUTyaTallud B
cpene UFg ¢ snexTpoaBurareneM COOTBETCTBYIOIIEH MOIIHOCTH WM 0Oe3 Hero, a
Tak)Ke OTJENbHbIE COOPKH TaKMX KOMIIPECCOPOB U T'a30[yBOK. DTH KOMIIPECCOPHI U
ra3oJlyBKM UMEIOT nepenaj AaBieHus ot 2:1 10 6:1 1 u3roraBiuBaroTCs U3 CTOMKUX K
UF¢ matepurasnoB Win MOKPHIBAIOTCS M.
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YniaorHenus Bpamiaroumiuxcsa BajioB

CrenuanbHO TNpeJHa3HAYCHHbIE WM TOJArOTOBJIEHHBIE BaKyyMHBIE YIUIOTHEHMS,
YCTaHOBJICHHBIE Ha CTOPOHE MOJAYM U HAa CTOPOHE BbIXOZA Ul YIUIOTHEHMs Bala,
COEJIMHSIOLIETO POTOP KOMIIPECCOpa WX I'a30lyBKU C IPUBOIAHBIM ABUTATENIEM, C TEM
4yToObl O00ECHEeUYUTh HAJIEKHYI TIepMETH3alMI0, IMPEeIOTBPAILAIONIYI0 HAaTEKaHUEe
BO3/lyXa BO BHYTPEHHIOIO KaMepy KOMIIPECCOpa MM ra30lyBKH, KOTOpasl HAIOJIHEHA
UFs. Takue yrmioTHeHHsT OOBIYHO NPOEKTUPYIOTCS Ha CKOPOCTh HATEKaHUS
6ydbepHoro rasa meree 1000 cv’/MuH. (60 Kr0iiM’/MHH.).

TemnooomMenunku piaa oxjaaxxkaenus UFg

CrenuanbHO  IpeJHa3HAYEHHbIE  WJIM  MOJATOTOBJICHHbIE  TEMJIOOOMEHHHUKH,
u3rotoBieHHele u3 croilkux K UFs MarepuanoB wiM MOKpBITEIE HMH (32
UCKITIOYCHHEM HEpIKaBEIOLIeH CTaln), WIM MeAbl0, WM JTOOBIM COYETAHHEM 3TUX
METAJIJIOB U PACCUUTAHHBIE HA CKOPOCTh M3MEHEHMs IABJICHHUS, OIPEIEISIOIIETO
yteuky, Menee 10Ila (0,0015 ¢pyHT/KB. mroiiM) B 4Wac mpu Tepemnajne IaBlICcHUS
100 xITa (15 ¢pyHT/KB. Ar0iiM).

CnenmajJbHO mNpeJIHa3HAYeHHble MM TMOATOTOBJIEHHbIE BCIOMOraTeJbHbIe
CHCTeMBbI, 000pyA0BaHHEe M KOMIIOHEHTHI JJsi HMCHOJb30BAHUS TNpPH
razoaupPpy3noHHOM 000ralieHNH

BBOJIHOE 3AMEYAHUE

BcnomorarenbHble CHCTEMBI, 000pyJOBaHNE U KOMIIOHEHTHI IS ra30An(}y3HOHHBIX YCTaHOBOK
Mo 00OTAICHUIO MPECTABIISIFOT COOOH CUCTEMbI YCTAaHOBKU, HeoOxoaumbie s nogaun UFg B
ra3oquQy3noHHyI0 COOpPKYy, IS CBSI3M OTHENBHBIX COOPOK MeXITy coboil m o0Opa3oBaHUS
KackagoB (WM CTyTIEHEH) ¢ IEeTbI0 MOCTEIIEHHOTO JOCTIKECHUS O0Jiee BBICOKOTO O0OTameHusS U
n3pnedenuss '"mpoxaykra" u  "xBoctoB" UF¢ u3 nuddy3MoHHBIX KackaJoB. BBuny
BBICOKOMHEPIMOHHBIX XapaKTepUCTHK TUPQY3HOHHBIX KacKaJoB JI000€ MpephIBaHNE UX PadOTHI,
O0COOCHHO WX OCTaHOBKA, INPHBOAAT K CEPbe3HBIM mocieacTsusM.  CriemoBarenbHO, Ha
ra3oan($y3noHHOIN YCTaHOBKE Ba)XKHOE 3HAYCHHE MMEIOT CTPOroe M MOCTOSHHOE IOJIePIKaHue
BaKyyMa BO BCEX TEXHOJOTMYECKHX CHCTEMax, aBTOMAaTH4ecKas 3alliTa OT aBapuii U TOYHOE
aBTOMATHYECKOE PETYIMPOBaHNE MIOTOKA Ta3a. Bce 3To mMpuBOANT K HEOOXOIMMOCTH OCHAIIECHUS
YCTAQaHOBKM OOJBIIMM  KOJMYECTBOM  CIEHHAIBHBIX H3MEPUTENBHBIX, PEryJIUPYIOLHMX |
YIIPABIISIFOLIUX CUCTEM.

O6wvryao UF¢ mcnapsiercss W3 LWIMHIPOB, MOMEIICHHBIX BHYTPH aBTOKJIABOB, M IIOJIACTCS B
razoobpa3Hoii (popMe K BXOIHBIM TOYKAM dYepe3 CHCTeMY KOJUICKTOPHBIX TPYyOOIIpOBOIOB
kackama. "Ilpomykt" u "xBocThl" UFg, mocTymaromie u3 BBIXOAHBIX TOYCK B BHIC Ta3000pa3HbIX
MIOTOKOB, MPOXOJAT Yepe3 CHCTEMY KOJJIEKTOPHBIX TPYOOIpPOBOAOB KacKaja JHO00 K XOJIOIHBIM
JIOBYIIKaM, JHOO K KOMIIPECCOPHBIM CTaHLMSM, I'le ra3oo0pas3sbiii motok UFe cxmkaercs n
3aTeM IOMELIAeTCs B COOTBETCTBYIOIME KOHTEHHEPH! JUId TPAHCIHOPTUPOBKH MM XPaHEHMS.
[Mockonbky razomuddy3uoHHass YCTaHOBKa MO OOOTAIIEHHIO WMEET OOJBIIOE KOJIUYECTBO
razoan¢py3noHHBIX COOpPOK, COOpaHHBIX B KacKalbl, CO3/MAIOTCS MHOTOKHIOMETPOBBIC
KOJUIEKTOPHBIE TPYOOIPOBO/IBI KaCKal0B C ThICAYAMHU CBAPHBIX IIBOB, IPUYEM CXEMa OCHOBHOM
YacTH HMX COEJMHEHWH MHOTOKpaTHO NoBTOpsiercs. OOopyaoBaHWE, KOMIIOHEHTHI M CHCTEMBI
TpyOOIIPOBOJIOB M3rOTOBIISIOTCSA C COOJIIOZEHNEM BBICOKMX TPeOOBAaHMH K BaKyyM-IUIOTHOCTH U
YHCTOTE 00PaOOTKH.

Cucrembl nogauu/cucreMsl 0TBoAA '"'mpoaykra' u '"'xBocToB"

CrenuanbHO TpeIHAa3HAYEHHBIC WM MOATOTOBJICHHBIE TEXHOJIOTHYECKHE CHCTEMBI,
crocobnbie pabotare mpu masnenusx 300 xlla (45 ¢yHT/KB. mroiimM) wim MeHee,
BKJTIOYAs:
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MUTAIOLIME aBTOKJIAaBbl (MJIM CHUCTEMBI), Hcmonb3yemble i nopaun UFg B
razoudQy3rMoHHbIE KacKa/lbl;

necyoIMMaTopsl (MM XOJIOHBIC JIOBYIIIKH ), UCTIONIb3yemble 11 BbiBeaeHus: UF
13 razoaudPy3noHHBIX KacKaoB;

CTaHIIMH OXWXKCHUA, I'AC UF6 B ra3006pa3H0ﬁ (bopMe N3 KaCKaaa C)KHMMacCTCAa U
OXJIAXIAaCTCA 10 XKUAKOI'O COCTOAHMA,

cTaHMM "mpoaykra" uiau "XBOcTOB", Hcnosb3dyemble s nepemenneHuss UFq B
KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrienmanbHO TpeHAa3HAUYEHHBIC WM MOATOTOBICHHBIE CHUCTEMBI TPYyOOIPOBOAOB H
cucTtembl KoJutekTopoB ainst yaepxkanus UFs BHyTpu ra3oauddy3noHHBIX KacKaloB.
Orta ceTh TpPyOOMPOBOJOB OOBIYHO TPEACTABISICT COOON cucremy ¢ "IBONHBIM"
KOJUJIEKTOPOM, I€ Ka)KJas ssueiika COeIMHEHA C KaX/IbIM U3 KOJIJIEKTOPOB.

BakyyMHBbIe cuCTEMBI

a) CrhenmuaJbHO TpeIHA3HAYCHHBIC WU IOATOTOBJICHHBIE KPYIHBIC BAaKyyMHBIC

MarucTpaly, BaKyyMHbIE KOJUIEKTOPHI U BaKyyMHBIC HACOCHI TIPOM3BOIUTEIHHOCTHIO
3

5 v /mun. (175 dyr/MuH.) i Gouee.

b) BaxyymHBIE HACOCHI, CHIEIIMATBHO NPeAHAa3HAYCHHbIE ISl paOOTHI B cozeprKaleit
UFs atMocdepe n M3roToBICHHBIE U3 ATIOMUHUS, HUKEIISl WK CIUIaBOB, COACPIKALIIX
6onee 60% HHUKeNS] WIM TOKPHITbIE HMH.  OTH HAcOChl MOTYT ObITh WIH
pPOTallMOHHBIMM,  WJIM  TOPIIHEBBIMM, MOTYT  HMMEThb  BBITCCHAIOIIUE U
dTopucTOyIIepOIHbIE YIUIOTHEHMs, a Takke B HHUX MOIYT IPHCYTCTBOBAaTb
crienManbHble pabouue KUAKOCTH.

Cneunaﬂbnme CTOIIOPHBIC U PEryJIMPYHOIINE KJIallaHbI

CrienuanbHO MpeHa3HAYCHHBIE WU MOATOTOBICHHBIE PYYHBIC WM aBTOMATHYECKHE
CTOTIOPHBIE W PETyJIUPYIONIMe KIanaHbl CHIH(POHHOTO THUIA, HM3TOTOBIICHHBIC W3
croiikux k UF¢ marepuanos, guamerpom ot 40 go 1500 mm (1,5 mo 59 mroitm) st
YCTAaHOBKM B OCHOBHBIX W BCIOMOTATENBHBIX CHCTeMax Ta3oanddy3noHHBIX
YCTaHOBOK 10 00O0TaIIEeHUIO.

Macc-cnekTpomMeTpbl/ucTOYHUKH HOHOB 1151 UF,

CrenuanbHO  TMpelHAa3HAYeHHbIE WM TOJATOTOBIIEHHBIE  MAarHUTHBIE WM
KBaJJPyTOJIbHbIE MacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH MPSIMOM O0TOOp MPob
nojaBaeMoil Macchl, 'mpoaykra" win "xBocToB" u3 ra3oBbix NoTokoB UFg u
o0nasarolye NoJHbIM HAOOPOM CIEYIOIINX XapaKTEPUCTHUK:

1. ynenpHas pa3pemiaronias CriocoOHOCTh 1Mo Macce cBbite 320,

2.
Yoo HILKU LK e, Ve Ulel x4 X U sUolfe WL oo
N3 2 TUaIRZ S, LK SOl @od§ 12

3. conepkaT MOHMU3ALMOHHBIE UCTOYHUKHU C O0MOAapAUPOBKOM 3JIEKTPOHAMM;
4. conepxar KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO I H30TOITHOIO aHAIM3a.

INOACHUTEJIBHOE 3AMEYAHUE
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[lepeunicnenHoe  BbIIIE  O0OPYJOBaHWUE BCTYMACT B  HENOCPEACTBEHHBIA  KOHTAKT C
TexHojorndeckum razoM UFg, mub0 HEmocpeaCTBEHHO peryJupyer MOTOK B MpeAeiax Kackaja.
Bce HOBerHOCTI/I, KOTOpBIe BCTyHaIOT B KOHTAKT C TCXHOJIOTHMYCCKHUM TIa30M, LCIMKOM
M3TOTABJIMBAIOTCS U3 cTOMKNX K UF¢ MaTepralioB win mokpeIBaroTcsS uMu. J1Jis meneil pa3ienos,
OTHOCSIIMXCST K ra30audy3rMoHHBIM yCTpoiicTBaM, MaTepuanbl, kopposuectoiikue k UFs,
BKJTIOYAIOT HEPI)KABEIOIIYIO CTajlb, ATFOMHHUMN, ATFOMUHHEBBIE CILIABBI, OKCHJI aJFOMHHUS, HUKEIIb
WM CIUIaBbl, conepxkamue 60% wmu Oonee HuKens, a Takke croikue k UFg momHOCTBIO
(hTOpUPOBAHHBIE YIIIEBOJOPOIHBIE TOTHUMEPBI.

CnenuajbHO NMpeIHA3HAYEHHbIE WJIH MOAT0TOBJIEHHbIE CHCTEMBI, 000PY/10BaHHE
W KOMIIOHEHTBI [UUISi MCIOJb30BaHUSI HAa YCTAHOBKAX a3POAMHAMHYECKOIO
odoramieHus.

BBOJIHOE 3AMEYAHUE

B mpoueccax a’poauHamuueckoro oboramenus cMech rasoodopasHoro UFg um jerkoro rasa
(Bomopon WM TeNWil) CKMMAETCs M 3aTeM IPOIyCKAaeTCs 4epe3 pasZelsIIoNIfe 3JIEMEHTHI, B
KOTOPBIX  W30TONHOE  pa3/ielieHHe  3aBEpIIAcTCsl  MOCPEICTBOM  IONYYEHUS]  OONBIINX
LEHTPOOSKHBIX CHJI 10 TI'€OMETPUHM KPHBOJIMHEHHOM CTEHKH. YCHEemHO pa3paboTaHbl [Ba
Ipolecca 3TOro THMa: IPOIECC COIUIOBOTO pa3/iesieHHs M Ipolecc BHXpeBoil TpyOkw. Jlis
000nX MpOIECCOB OCHOBHBIMH KOMITOHEHTAMH KacKaJa pa3JeliCHUs SBISIOTCSA [MUIHHAPUICCKUE
KOpIyca, B KOTOPBIX pa3MEILIeHbl CIeUHaNbHble pa3leluTelbHbIe 3JIEMEHTHl (Comia WU
BUXPEBbIE TPYOKHM), ra30BbIe KOMIIPECCOPHI M TEIJIOOOMEHHHMKH [UISl yJaJleHnus] 00pa3yIomerocs
IIPU CXKaTHHX Terua. s aspoIMHaMHUYECKHX YCTAaHOBOK TpeOyeTcsl IEmbli psAA TaKuX KacKamios,
TaK YTO HUX KOJMYECTBO MOXKET CIY>)KMTh Ba)KHbIM YKa3aTeJIEM KOHEYHOIO MCIIOJIb30BAHMSL.
Ilockoneky B a’poauMHaMu4eckoM Tmponecce ucnonsdyercs UF,, mnoBepxHOCTH Bcero
00opynoBaHus, TpyOOIIPOBOZOB M M3MEPHUTEIBHBIX MPUOOPOB (KOTOPHIE BCTYIMAIOT B KOHTAKT C
ra3oM) JIOJKHBI U3rOTaBINBAThCSA U3 MaTEPUANIOB, COXPAHSIOMIUX YCTOHUUBOCTD NMPU KOHTAKTE C
UF.

I[NOACHUTEJIBHOE 3AMEYAHUE

[lepeurcieHHble B HACTOAILLEM pa3jeie 3JIEMEHThl BCTYyNalOT B HEMOCPEICTBEHHBIM KOHTAKT C
TexaonornaeckuM razoM UFg mubo HemocpencTBEHHO PEryIHpYIOT MOTOK B Tpeaenax KacKaaa.
Bce IMOBEPXHOCTHU, KOTOPBIE BCTYMAIOT B KOHTAKT C TEXHOJOTHYCCKUM Ta3oM, MICINKOM
U3roTaBiuBalOTcst U3 crokux k UFg martepuanoB, WM 3alMIIEHbl MOKPBITUEM H3 TaKHUX
MaTepHAaIOB. Jns memelt pasmena, OTHOCAMIETOCS K DSJEMEHTaM adpOAMHAMHYECKOTO
oboramenus, koppo3uectoiikue k UFs mMaTepuanbl, BKJIIOYAIOT MEb, HEP)KaBEIOIIYIO CTallb,
TIOMUHU, ATFOMAHUCBBIC CILIABbI, HUKEIh HIIH CIUIAaBEI, conepxkaiue 60% wunu 6ojiee HUKEIs, a
Takke croiikue K UF¢ mOTHOCTRIO PTOpHpPOBAaHHEIE YTICBOIOPOIHEIC TOTUMEPHI.

Pa3znennrennHble comia

CHCI_[I/IaJILHO npeaAHa3HA4YCHHBIC HWJIM MMOATOTOBJICHHBIC Pa3AC/IMTCIbHBIC COIJIa U UX
C60pKI/I. P%HCHHTGHBHBIG Comia COCTOAT M3 MICJICBUAHBIX HM30THYTBIX KaHaJIOB C
pagmycoMm m3ruda menee 1 mm (o6erano oT 0,1 10 0,05 MM), KOoppo3uecTorikux K UFg,
¥ HMMEIONIMX BHYTPEHHIOI PEXYIIYI0 KPOMKY, KOTOpas pas3ieiseT NpPOTEKAIOIIUii
yepes COIIO ra3 Ha JiBe (ppakiuu.

Buxpesbie TpyOKn

CrenuanbHO TpeJHA3HAUYCHHBIE WU TOATOTOBICHHBIE BUXpEBbIE TPYyOKHM U UX
cOopku. Buxpesbie TpyOKH UMEIOT MIJIUHAPUICCKYIO WIH KOHYCOOOpa3Hyo (hopMmy,
M3TOTOBJICHBI U3 KOppo3uecTorknux K UFs MaTepraioB WM 3alllUILEeHbI IOKPBITHEM U3
TaKUX MaTepuajgoB U UMEIOT auameTp oT 0,5 cM 10 4 ¢cM IpU OTHOWIEHHUH JJITUHBI K
muametpy 20:1 miam MeHee, a Takke OJHO WIM OoJiee TaHTCHIIMAJILHOE BXOJIHOC
orBepctue. TpyOku MOryT ObITh OCHAIEHBl OTBOJAMH COIUIOBOTO THIA HAa OJTHOM
WM Ha 000MX KOHIIAX.
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MOACHUTEJIBHOE 3AMEYAHUE

[TutatenbHBIA ra3 MOCTYIAeT B BUXPEBYIO TPYOKYy MO KacaTeNbHOH ¢ OJHOTO KOHIA MJIM Yepe3
3aKpy4YHBAIOLIHE JIONATKH HJIM Yepe3 MHOTOUYMCICHHBIC TaHTCHIMAJIBbHBIE BXOIHBIC OTBEPCTHSA
BJIOJIb TPYOKH.

Komnpeccopsbl 1 ra3oa1yBKu

CrenunanbHO TMpeHa3HaYeHHBIC WIIM MOJTrOTOBIICHHBIE OCEBBIC, IEHTPH(YKHBIC I
00bEMHBIE KOMITPECCOPHI WIJIM Ta301yBKH, W3TOTOBJIECHHBIE M3 KOPPO3UECTOWKUX K
UF 6 MaTCpuaJiOB, WM 3allIUIICHHBIC IOKPBITUEM HU3 TAKUX MATCPUATIOB,
TIPOM3BOIUTEILHOCTBIO HA BXOJe 2 M*/MuH. min 6onee cmecu UFq u Hecymero rasa
(BoOpO MM TeNnit).

MOACHUTEJIBHOE 3AMEYAHUE

Takue KOMIpPeccopsl 1 Ta30yBKH 00BIYHO UMEOT Tiepenan aanenunit ot 1,2:1 mo 6:1.
YniaorHeHus BpalalOIHuXcCs BajIoB

CHCI_II/IaJILHO Hpe,Z[HaSHaLIeHHBIG NI TIOATOTOBJICHHBIC YHJIOTHCHI/ISI Bpama}omnxcsl
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE IMOJAYU M HA CTOPOHE BBIXOJA JJIS YIJIOTHCHHS
BaJjla, COCIUHSIONIETO POTOP KOMIIPECCOpa WU POTOpP Ta30AyBKH C TIPUBOIHBIM
JBUTATEIEM, C TEeM  4YTOObl  00OECIeunuTh  HAJASKHYI0  T'€pMETH3AIHIO,
MPEeA0TBPALIAIOLIYI0 BBIXOJ] TEXHOJIOTMYECKOIO ra3a WM HATeKaHWE BO3JyXa WU
VIUIOTHSIFOIIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa WM ra3oyBKH, KOTOpas
3anoyiHeHa cMecbo UFg 1 Hecyniero rasa.

Ten1000MeHHUKH AJ15 0XJIaKIeHHUS ra3a

CHCHI/IaJ'II)HO HpeI[Ha?.Ha‘-ICHHI)IC NN IIOATOTOBJICHHELIC TCHJ’IOO6M€HHI/IKI/I,
M3rOTOBJICHHBbIE M3 Koppo3uecTokux K UF¢ wmaTepuanoB wiM 3alllUILCHHBIC
MOKPBITHEM M3 TAaKUX MaTEPHAJIOB.

Ko:xyxu pa3iensiionmux 3;ieMeHTOB

CnenuanbHO MpelHa3HAYEHHbIE MM IOATOTOBJIEHHBIE KOXYXHM Pa3JessoIuX
AJIEMEHTOB, M3rOTOBJEHHBIE U3 Kopposuectoikux K UFs Martepuanos wnmm
3alIMIIEHHBIX MOKPHITUEM U3 TaKUX MaTEpUAIOB, JJIsl TIOMEIIEHHUs] B HUX BUXPEBBIX
TpyOOK MM pa3JeIUTEeNbHBIX COMEIL.

HNOACHUTEJIBHOE 3AMEYAHUE

DT KOXKYXH MOTYT HPEACTABIATH COOON LUITHUHIPUYECKIE KaMepbl quaMeTpom oosee 300 MM u
JumHON Gosee 900 MM MM TIPSMOYTOJBHBIE KaMepbl CpPaBHUMBIX pPa3MEpOB M MOTYT OBITh
MpeIHa3HAYCHBI ISl YCTAHOBKH B TOPH30HTAIILHOM HIIM BEPTHKAILHOM MOJIOXKCHUH.

Cucrembl nogavyu/cucremMbl 0TBOAA "'mpoaykra’ u '""XBocTOB"

CHCHI/IaJ'H)HO Ope€aAHa3HAYCHHBIC WJIM TIOATOTOBJICHHBIC TEXHOJOTHYCCKUC CUCTEMBI
nin O60py,Z[OBaHI/IC JIA 000raTUTEIbHEIX YCTAaHOBOK, H3I'OTOBJICHHLIC K3
KOppO3HeCTOI>'IKPIX K UF6 MaTCpraJIOB WM 3AlIUIICHHBIX IIOKPBITUEM M3 TAKHUX
MaTCepuraJIOB, BKIIIOYAIONIUC!

a) TIUTAIOIINE ABTOKJIABBI, €YU WJIH CHCTEMBI, HCIIOJIb3yeMble s mogadun UFg
JUTsI Tiporiecca o0oraleHus;

b) necybmumatopsl (WM XONOAHbBIE JIOBYIIKH), UCTIOIb3yeMble AJSl BBIBEICHUS
Harperoro UFs u3 mporiecca oboramieHus Ui MOCIeAYOIIEero NepeMeneHus;

22



INFCIRC/209/Rev.2
July 2000

C) CTaHIMM OTBEP)KICHUS WM OXW)KEHUs, Ucrosb3yemble Uil BeiBeeHus UFg
u3 mporecca oboramieHus myteMm cxatus U nepesoga UFs B Kuakyro WM
TBEepAyIo hopmy;

d) cranuuu "mpoxykra" niam "xBoctoB", ucnosb3yemble A nepemenieHust UFq B
KOHTEHHEPHI.

5.5.8. CucreMbl KOJLUIEKTOPHBIX TPYOONIPOBOI0OB

CrnenuanabHO TpeaHa3HAUYCHHBIE WM TOATOTOBIICHHBIE CHCTEMBI KOJUIEKTOPHBIX
TPyOONPOBOJIOB, HM3TOTOBJIICHHBIE M3 KopposuecToikux K UFg marepuanoB wim
3alMIICHHbIE TMOKPBITHEM M3 TakuX MaTepuanoB, st yaepxkanus UFs BHyTpH
AIPOTMHAMUYECKUX KacKaJoB. JTa CeTh TPYOONMPOBOJOB OOBIYHO MPEACTABISAET
co0oil cucremy c¢ "IBOMHBIM" KOJIJIEKTOPOM, TIJ€ KaXAbld Kackaj WIM rpynna
KacCKaJl0B COCMHEHBI C KaXKIBIM M3 KOJUIEKTOPOB.

5.5.9. BakyymHble cucTEMBbI H HACOCHI

a) CneuuaspHO IpeJHa3HAYEHHbIC WM IOATOTOBIICHHBIE BAaKyyMHBIE CHCTEMBI,
TPOM3BOIUTEILHOCTBIO HA BXOJE 5 M'/MHH. WIH GoNee, COCTOSIINE U3 BaKyyMHbIX
MarucTpajieil, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAaCOCOB, U NpEAHA3HAUYECHHBIC
1uist paboTsl B conepxkaiux UFq ra3oBbIX cpenax.

b) BakyymHBIE HACOCHI, CIIEIIMAIBHO MPETHASHAUYCHHBIE WU MOATOTOBICHHBIC IS
pabotel B copepkammx UFs ra3oBbIX cpeax M W3rOTOBJICHHBIE U3 KOPPO3ZUECTOMKIX
k UFs MaTepuanoB wiM 3alllMIICHHBIX MOKPBITHEM M3 TaKHX MaTepuanoB. B 3tux
HACOCaxX MOTYT HCIOJIBb30BAaThCs (PTOPUCTOYTICPOIHbIC YIJIOTHEHUS U CHEIHAIbHBIC
paboune KUIAKOCTH.

5.5.10. CneunaJjibHble CTONOPHBIE U PeryJupylonue KJIanaHbl

CrneunanbHble  MpeJHA3HAYEHHbIE WM TOATOTOBJCHHBIE  pPy4YHBIE  WIH
ABTOMATHYECKUE CTOTMOPHBIE W PEryJUPYIONIME KIamaHbl CHIb(QOHHOTO THIIA,
W3rOTOBJICHHBIE M3 Koppo3uecToikux K UFg MarepuanoB wiM 3allldIEHHBIC
MOKPBITUEM M3 TaKUX MaTepuaioB, auamerpom oT 40 mo 1500 MM 11 MOHTa)ka B
OCHOBHBIX M  BCIIOMOTaTEJbHbIX CHUCTEMAx YCTAaHOBOK  a3pOJAMHAMHYECKOTO
oOoraIieHus.

5.5.11. Macc-ciekTpoMeTpbl/ucTOYHUKH HOHOB 1151 UF

CreuuanbHO  IIpelHAa3HAYCHHbIE  WIM  MOATOTOBJIEHHBIE  MarHUTHBIE WU
KBaJIPYTNOJIbHBIE MACC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH MPAMOI 0TOOpP IPoo
nmojjaBaeMoil Macchl, "mpoaykra" win "XBOCTOB" u3 Ta30BbIX MOTOKOB UFg u
oOajaromye MoJIHbIM HaOOPOM CIIEeIYIOIINX XapaKTePUCTHK:

1. ynenpHas pa3pemiaromias crocoOHOCTh o Macce cBblie 320;

2.
Y ol LILRULK e, Yo Ulelzis X U WU nlfo LU Tixo e
NI TR S UL WG O leod s I3

3. COACPIKAT HOHU3AIMOHHBIC NCTOYHUKHU C 60M6ap,[[Hp0BK01>i QJICKTPOHAMM
4, COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYTO JJISI U30TOIMHOTO aHAJIM3A.

5.5.12. Cucremsl otaenenus UFq oT Hecymiero rasa
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CrenuanbHO TpeJHA3HAYCHHBIE WM TMOJATOTOBJICHHBIE TEXHOJOTUYECKHE CHCTEMBI
st otnenenust UFg oT Hecyiero ra3a (Bogopo/ia WK Telus).

I[MOACHUTEJIBHOE 3AMEYAHUME

OTH CUCTeMBI TIpelHa3HaueHbl UIsl cokparienus coaepxkanus UFg B Hecymem rase 10 OJHON
YacTH Ha MUJUIMOH WM MEHEE U MOTYT BKIIFOYATh TAKOE 000PYI0BaHHUE, KaK:

a) KpPUOTCHHBIC TEIUIOOOMEHHUKHU M KPHOCETIapaTOpPhl, CIOCOOHBIE CO3/]aBaTh TEMIIEPATyPhI
-120° C uiu MeHee, win

b) OIOKM KPHOTE€HHOIO OXJIAXKIEHHMs, CIIOCOOHEBIE cOo3aaBaTh TeMmeparypsl -120°C unu MeHee,
WIH

c) OJOKHM pa3leNuTeNbHBIX COMEN WM BUXPEBHIX TpyOok ms otaeneHus UFq ot Hecymero rasa,
WIN

d) xomomusie noBymku UFg, ciocoOHbIE co3aaBath Temneparypbl -20° C uin MeHee.

5.6. ChnenuajbHO NpeIHAZHAYEHHbIE UJIH MOATOTOBJIEHHbIE CHCTEMbI, 000Py10BaHHUE
M KOMIIOHEHTHI VI MCMOJIb30BAHMS HA YCTAHOBKAX XMMHUYECKOro o0MeHa WM
HOHOOOMEHHOr0 o0orameHust

BBOJIHOE 3AMEYAHUE

HesnaunrtensHOe pa3nnyne U30TONOB ypaHA MO Macce MPUBOAUT K HEOONBIIUM M3MEHCHUSIM B
paBHOBECHSX XMMUYECKHUX pEaKIMi{, KOTOpble MOTYT HCIIOJIb30BaThCcid B KAaueCTBE OCHOBBI IS
paszenieHuss HW30TOIOB. YCHEHNIHO pa3pa0oTaHO J(Ba TMpolecca: KHIAKOCTHO-KUIAKOCTHBIN
XUMHYECKUA OOMEH U TBEpAO-KUAKOCTHBIN HOHHBIH 0OMEH.

B mpormecce KHIKOCTHO-KMIKOCTHOTO XHMHYECKOTO OOMEHa B IPOTHUBOTOKE ITPOHCXOAUT
B3aUMOJICHCTBUE HECMEIIUBAIONINXCS XKUAKUX (pa3 (BOIHBIX MM OPTaHUYECKHX), YTO MPHUBOAUT
K 3¢ ¢dexTy KackaaupoBaHWs THICSY CTaguil pasnesieHus. BomHas dasa coctout m3 xyopuia
ypaHa B pacTBOpE COJITHOM KHCJIOTBI,  opraHudeckas ¢as3a COCTOMT U3 3KCTpareHra,
COZIEpIKAILIETO XJIOPHJ ypaHa B OPraHM4ecKOM pacTBoputene. KOHTakTHbBIMH (GHUIBTPaMHU B
pa3eMTEeIbHOM KacKa/le MOTYT SBIATHCS JKUIKOCTHO-KHIKOCTHBIE OOMEHHBIE KOJIOHHBI (TaKwe,
KaK HMITyJIbCHbIE KOJIOHHBI C CETYaThIMH TapeiKaMH) WM JKUAKOCTHBIE IIEHTPH(]YKHBIE
KOHTaKTHble (QuiIbTpbl. Ha 000MX KOHLAX pa3feNUTEIbHOrO Kackala B LENsX O0O0ecredeHus
pedrokca Ha KakAOM KOHIE HEOOXOAWMBI XHMHYECKHE IIpeBpamieHus (OKUCICHHE U
BOCCTaHOBJICHME). [JlaBHas 3amada KOHCTPYKLIMH COCTOMT B TOM, 4TOOBI HE JOIYCTUTbH
3arpsI3HEHUS] TEXHOJOIMYECKUX IOTOKOB HEKOTOPHIMM HOHAMHU METaUIOB. B CBs3M ¢ 3TuUM
UCIIONIB3YIOTCS TUIACTUKOBBIE, MOKPBITHIE TUIACTUKOM (BKJIIOYAs MpPUMEHEHHE (PTOPHPOBAHHBIX
YTJIEBOIOPOAHBIX MTOJIMMEPOB) H/HIIN TIOKPHITHIE CTEKJIOM KOJIOHHBI U TPYOOIIPOBOIBI.

B TBepmO-KMIKOCTHOM HOHOOOMEHHOM THporecce OOOTalleHHe JOCTUTAECTCsl IIOCPEIICTBOM
ajcopOumu/aecopOo ypaHa Ha CIEHUAIbHOW, OYEHb OBICTPO MEHCTBYIOIICH HOHOOOMCHHOM
cMmoute wim aacopbente. PacTBop ypaHa B CONSIHOM KHCIIOTE M APYIME XMMHYECKHE PEarcHTHI
MIPOITYCKAIOTCS Yepe3 IIIMHAPHYECKHE 000TaTUTENbHbIE KOJOHHBI, COAEP)KAINNE YIUIOTHEHHBIE
cion azacopbenra. Jlns mopnep)kaHWs HENPEPBIBHOCTH IIpolecca HEO0O0XOAUMa CHCTEMa
pedurokca B Lensix BBICBOOOXIEHMSI ypaHa M3 ajcopOeHTa OOpaTHO B JKHIKHM IOTOK, C TEM
4T0OBI MOXKHO OBUTO coOpaTh "MPoAyKT" M "XBOCTHI". DTO JOCTHraeTcst MyTE€M HCIOJIb30BAHUS
MOJXOMSIIMX XUMHYECKHX PEareéHTOB BOCCTAHOBIICHUS/OKUCICHUS, KOTOPBIE IOJHOCTHIO
PErCHEPUPYIOTCA B pa3ACJIbHbBIX BHCIIHUX MNETIAX U KOTOPBIC MOT'YT YaCTUYHO PCTCHEPUPOBATHCA
B CaMUX W30TOIHBIX pa3JeIUTENIbHBIX KOJOHHAaX.  IIpucyTcTBHE B TIpoliecce TOpSIUX
KOHIICHTPUPOBAHHBIX PACTBOPOB COJSHON KHCIOTHI Tpedyer, 4ToOB 00OpymoBaHHWE OBLIO
HU3IroTOBJICHO U3 CIICHHAJIBHBIX KOppOSHeCTOﬁKHX MaT€prajloB WM 3allMIICHO IMOKPLITUEM H3
TaKUX MaTepHaIoB.

5.6.1. KuakoCTHO-)KHAKOCTHbIE 00MEHHbIE KOJOHHbI (XUMHYECKHi 00MeH)

HpOTI/IBOTOLIHBIG KHUIKOCTHO- KUIKOCTHBIC OOMEHHEIE KOJIOHHHI, UMCromue
MEXaHWYECKUN CHIJIOBOMU BBOJ (T.e. HMITYJIbCHBIC KOJIOHHBI C CETYATBIMU TAapCIIKaMH,
KOJIOHHBI € TapClIKaMH, COBCPIIAONIMMH BO3BPATHO ITOCTYIATCIIbBHBIC ABWIKCHUS, U
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KOJIOHHBI ~ C  BHYTPEHHUMH  TYpOMHHBIMH  CMECHUTEISIMH),  CIELUAIBHO
npeHa3HaYeHHbIC WIN MOATOTOBIICHHBIE Ul 00OTallleHus ypaHa ¢ UCIOJIb30BaHUEM
mpouecca  XUMUYeckoro obmeHa. s KOPpO3MOHHOM  YCTOMUMBOCTH K
KOHLICHTPUPOBAHHBIM PAacTBOPaM COJIIHOW KHUCIJIOTBHI 3TH KOJIOHHBI U UX BHYTPEHHHUE
KOMITIOHEHTbI M3IOTOBJICHBI U3 MOAXOAALIMX IJIACTUKOBBIX MAaTEpUANIOB (TaKHX, KaK
(dTOpUpOBaHHBIE YIJIEBOJOPOJHBIC IOJMMEpPbI) WM CTEKJIa WIM 3allULICHBI
IOKPBITUEM M3 TakuX MaTepuanoB. KOIOHHBI CIPOEKTHPOBAHbBI Ha KOPOTKOE
(30 cexyHna wiM MeHee) BpeMsl MPOXOXKACHUS B KacKajle.

HenTpudyxHblie :KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE PUIbLTPHI (XUMHYECKH I
o0MeH)

LentpudyxHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (WIBTPBL, CHEIHAIBHO
npeHa3HaYeHHbIE WM MOATOTOBICHHBIE AJIsl 00OTallleH!sl ypaHa ¢ HCIOIb30BaHHEM
npolecca XUMHUYECKOro ooMeHa. B TakuX KOHTAaKTHBIX (PUIbTpaxX HCIOJIb3YeTCs
BpallleHuE 1JIs [TOJIy4EeHHs] OPTaHUYECKHUX U )KMJKHX OTOKOB, a 3aTEM LIECHTPOOEKHAs
cuna i pasgencHus ¢a3. s KOPpO3HOHHON CTOWKOCTH K KOHLIEHTPUPOBAHHBIM
pacTBOpaM COJSIHOM KHUCJOThl KOHTaKTHblE€ (DUIBTPHI HM3rOTaBIMBAIOTCS W3
COOTBETCTBYIOIIUX IUIACTUKOBBIX MaTepHalioB (TakuX, Kak (TOpUPOBAHHBIE
YIJIEBOJAOPOAHBIE TTOTUMEPHI) WU TTOKPHIBAIOTCS UMU WK CTeKIoM. LleHTpudyxHbie
KOHTaKTHBIE (PMIIBTPBI CIIPOCKTHPOBAaHBI Ha KOpoTKoe (30 cekyH WM MeHee) Bpems
IIPOXOXKIEHUS B KacKaJe.

CucreMbl 1 000py10BaHHeE IJIS BOCCTAHOBJIEHNSI ypaHa (XUMHYECKHUI 00MeH)

a) CnenuajibHO npeHa3HaYCHHBIC W MOATOTOBJICHHBIE STYCUKHU
AIIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHS JUISI BOCCTAHOBJICHHSI ypaHa W3 OJHOTO
BAJICHTHOTO COCTOSIHUSI B JApYyroe Juis OOOTAlIeHWs ypaHa C WCIOJIb30BaHUEM
nporecca XMMUYECKOro oOMeHa. Matepualibl sYeeK, HaXOMAAIIMECs B KOHTaKTE C
TEXHOJOTMYECKMMH  pPacTBOpaMH,  JOJDKHBI ~ OBITb  KOPPO3UECTOMKUMH K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHOM KHCIIOTHI.

MMOACHUTEJIBHOE 3AMEYAHUWE

Katomsselit oTcek sSUEHKH JOIKEH OBITh CIIPOEKTUPOBAH TaKUM 00pa3oM, 4TOOBI MPEIOTBPATUTh
IIOBTOPHOE OKHCJIEHHE YypaHa N0 0ojee BBICOKOI'O BAJIEHTHOTO cocTosiHMA. [lnid yneprkaHus
ypaHa B KaTOJHOM OTCEKe sueiika MOKeT MMETh HENpOHMIaeMylo nuadparMeHHy0 MeMOpaHy,
N3TOTOBJICHHYIO W3 CIICIUANbHOTO KaTHOHHO-OOMEHHOro Mmarepuana. Karonm cocrout wu3
COOTBETCTBYIOIIETO TBEPJIOI0 MPOBOAHMKA, TAKOT0, KaK IpadurT.

b) CneunanbHO NpeAHAa3HAYCHHBIE MU MOATOTOBICHHBIE CUCTEMBI ISl U3BJICUEHUS
U™ u3 OpraHM4eckoro MOTOKA, PEryTMPOBAHMS KOHICHTPALMH KHCIOTHI M JUIA
3aI0JIHEHUSI S4YEEK DJIEKTPOXMMHUYECKOTO0 BOCCTAHOBIIEHHS Ha IPOM3BOACTBEHHOM
BBIXOJI€ KacKaa.

I[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 OGOPYNOBAHMS SKCTPAKIMHM pACTBOpHTENeM s otronku U™ u3
OpPraHWYecKOro II0TOKa B JKWAKHH pacTBOp, OOOpYNOBaHHS BBIAPUBAHUS W/WIN APYroOTO
000pyIOBaHUsI AJIsI JOCTHXKEHUSI PETYIMPOBKU U KOHTPOJIST BOJIOPOAHOTO MOKA3aTeNs, 1 HACOCOB
WM JIPYTUX YCTPOMCTB MepeHoca Jis 3aloIHEeHHs sTUeeK NEKTPOXUMUYECKOTO BOCCTAaHOBJICHUS.
OcHoBHas 3a/1a4a KOHCTPYKLIUHM COCTOUT B TOM, YTOOBI H30€KaTh 3arpsiI3HEHUSI TOTOKA XKHUKOCTH
HMOHaMH HEKOTOPBIX MeTa/uioB. (CIeqoBaTeNnbHO, T€ YacTH OOOPYIOBaHUS CHCTEMBI, KOTOPBIC
HAXOAATCS B KOHTAKTE€ C TE€XHOJOTHYECKUM ITOTOKOM, M3TOTABIUBAIOTCS M3 COOTBETCTBYIOIIMX
MaTepuaioB (TakMX, KaK CTEKJIO, (DTOPHpOBaHHBIC YIIICBOAOPOIHBIE IIOJHMEpBI, CyibdaT
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nomupenna, cynbpoH mnonmdupa W NPONHMTAHHBIA CMOJIOH TpaduT), WIM 3aIIUIICHEI
MOKPBHITHEM U3 TAKMX MaTepHAJIOB.

CucreMbl NOATOTOBKU MUTAHUS (XUMHUYECKHH 00MeH)

CrneunanbHO MpeAHa3HAYEHHBIE WM MOATOTOBICHHBIE CUCTEMBI ISl POU3BOJICTBA
MUTATEIbHBIX PACTBOPOB XJIOPUJA ypaHa BBICOKOM YHMCTOTHI JJisi YCTAHOBOK IO
pa3/iesIeHUI0 N30TONOB ypaHa METOAOM XUMHUYECKOr0 oOMeHa.

MNOACHUTEJIBHOE 3AMEYAHUE

DTH CUCTEMBI COCTOAT M3 0OOPYAOBAHMS JJIs PACTBOPEHHUS, SKCTPAKLMM PACTBOPUTENEM W/UIU
HOHOOOMEHHOTO 06OpYNOBAaHHS I OYUCTKM, a TaKKe OIEKTPOIUTUYECKUX sSueek s
Boccranosiennst U™ wmn U™ 8 U™, B oTHX crcTeMax MpOM3BOIATCS PACTBOPHI XJIOPH/A ypaHa,
B KOTODBIX COJEPKUTCS JMIIb HECKONbKO YacTell Ha MMIJUIMOH METAIUIMYECKUX BKIIOYEHMII,
TAaKuX, KaK XpOM, jKeJe30, BaHAIUi, MOMUOIEH M APYTUX ABYXBANEHTHHIX UX KATHOHOB HJIH
KaTHOHOB C GOMbIIe BaIeHTHOCTBI0. KOHCTPYKITMOHHBIE MATEPHATIBI IS SJIEMEHTOB CHCTEMEL, B
KoTOpoii o6pabarsiBaetcss U™ BBICOKOH YHCTOTBI, BKIIOYAIOT CTEKIO, (hTOPHPOBAHHBIC
YIJIEBOJOPOIHBIE TIOMMMEpPHI, IPADUT, TOKPHITBIA TOMMBUHUI-CYIb(GATHHIM MIM TOMHApUp-
CYJIb(OHHBIM IIACTUKOM M IIPOIMUTAHHBIN CMOJIOH.

Cucrembl OKHC/IeHHS YPaHa (XUMHYECKHH 00MeH)

+3
CHeHI/IaHLHO NpE€aHa3sHAYCHHBIC WX IIOAT'OTOBJICHHBIC CUCTEMBI IJI1 OKHUCIICHHUSA U”°B
+4
U UL BO3BpaIllCHUSA B KacKaJ pasgciI€HuA HM30TOIIOB YpaHa B IIPOLECCE
06OFaL[IeHI/I$I METOAOM XUMHNYECCKOI'O oOmeHa.

MMOACHUTEJIBHOE 3AMEYAHUWE
OTH CHCTEMBI MOTYT BKIIFOUaTh TAKNE IEMEHTHI, KaK:

a) obopymoBaHue A KOHTAKTHPOBAaHUS XJIOpa W KHCIOpPoJa C BOAHBIMH 3(pdmoeHTaMu u3
06OpYIOBaHHs Pa3/ielieHHst U30TONOB M AKCTpaKiuu obpaszosasmerocs U™ B o6eaHeHHbIil
OpTraHWYECKHUil MOTOK, BO3BPAILIAIONINICS N3 TIPOU3BOJCTBEHHOTO BBIX0/1a KAacKaza;

b) obopymoBaHme, KOTOpoe OTAEISICT BOAY OT CONSAHOM KHCIOTBI, YTOOBI Boma M
KOHIICHTpHUPOBAaHHAaA COJIIHAsA KHUCJIOTa MOI'JIN 6])1 OBITH BHOBb BBCJICHBI B IPOILECC B HYKHBIX
MecTax.

BbicTpo pearnpyiomme HOHO0OMEHHbIE CMOJIbI/a1ICOPOEHTHI (HOHHbIH 00MeH)

beicTpo pearupytoniyie MOHOOOMEHHBIE CMOJIBI WM  aJCOPOEHTHI, CHELHAIBHO
NpeHa3HaYeHHbIE WIN MOATOTOBIIEHHBIE Ul 00OTrallleHUs ypaHa ¢ UCIOJIb30BaHUEM
npolecca HOHHOr0 0OMEHa, BKJIIOYasi MOPHUCThIE CMOJIBI MAKPOCETYATOW CTPYKTYPBI
U/ MeMOpaHHbIE CTPYKTYPbI, B KOTOPBIX aKTUBHBIE IPYIIIBl XUMUYECKOIO0 0OMeHa
OTpaHUYEHBI MOKPBITUEM HA TMIOBEPXHOCTH HEAKTHMBHOW IIOPUCTOM BCIIOMOIaTEIbHON
CTPYKTYpPBI, U JPYrH€ KOMIIO3UTHBIE CTPYKTYphl B JI000H mpuemiemoi Qopwme,
BKJIIOYAsi YacTHUIIBI BOJIOKOH. OTH HOHOOOMEHHBIE CMOJIbI/aZCOPOEHTHl HMEIOT
auaMetpsl 0,2 MM MIIM MEHEe U JO0JKHBI ObITh XUMUYECKH CTOWKMMU MO OTHOIIEHUIO
K pacTBOpaM KOHLEHTPUPOBAHHOMN COJITHOM KUCIIOTBI, & TAK)K€ JOCTaTOYHO MPOYHBI
¢u3uuecku, ¢ TeM 4YTOOBl MX CBOWCTBA HE YXYHIIAIUCh B OOMEHHBIX KOJIOHHAX.
CMonbl/afcopOeHThI CIIEIMAIbHO MpPEAHAa3HAYCHBI I TOJTYYCHHUsS KUHETHKH OYeHb
OBICTpPOTrO OOMEHA M30TOINOB ypaHa (AJIUTENBHOCTh MoslyoOMeHa MeHee 10 cexyHn) u
0051a1a10T BO3MOXKHOCTBIO paboTarh IpH Temriepatype B amamazone oT 100°C mo
200°C.

HNonooOMeHHbIE KOJIOHHBI (HOHHBII 00MEH)
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[Munuaapuueckue KOMOHHBI guameTpoMm Oonee 1000 MM [ist  ynepkaHus W
MOJIICPXKAHUS 3aMlOJIHEHHBIX CIIO€B MOHOOOMEHHBIX CMOJI/aCOPOCHTOB, CIEIHAIBLHO
npeIHa3HAYCHHBIE WM MMOATOTOBICHHBIC JIJIsi 00OTAlleH!sl ypaHa ¢ UCIOIh30BaHHEM
MOHOOOMEHHOIO0 Tpoliecca. IDTH KOJIOHHBI U3TOTOBIIEHBI U3 MaTEpHUaJIOB (TaKuX, Kak
TATaH WK (TOPUPOBAHHBIC YTIIEBOJOPOAHBIC TOJUMEPHI), CTOMKHX K KOPPO3HUH,
BBI3BIBAEMON PAcTBOPAMH KOHIICHTPUPOBAHHOMN COJITHON KHUCJTIOTHI, WJIM 3alllMIICHbI
MOKPHITUEM U3 TaKUX MATepHAIOB U CIIOCOOHBI paboTaTh MPH TeMmIepaType B
muana3one oT 100°C no 200°C u naBnenusx Boime 0,7 MIla (102 GyHT/KB. q10im).

HNonooOGMeHHbIe cucTeMbl pedirokca (MOHHbII 00MeH)

a) CHCLII/IaJIBHO OpeaAHa3HAYCHHLBIC WJIM TMMOATOTOBJICHHBIC CUCTEMbBI XUMHYCCKOI'O
WIM DJEKTPOXMMHYECKOIO BOCCTAaHOBJEHHUS Uil pereHepaluu peareHTa(oB)
XUMHYECKOTO BOCCTaHOBJICHHUS, WCIIONB3YeMOro(bIX) B Kackagax HOHOOOMEHHOTO
oboramieHus ypaHa.

b) CHGLII/IaJIBHO NpeaAHAa3HAYCHHLIC WJIM IMOATOTOBJICHHBIC CUCTEMbI XUMHYCCKOI'O
WIH 3JIEKTPOXMMHUYECKOI0 OKHUCIEHMSI AJI pereHepalnyy peareHTra(oB) XUMHUYECKOTO
OKHCJICHUS, UCTIOJIb3yeMOro(bIX) B KaCKaJlax MOHOOOMEHHOTO 00OTaIlleHUs ypaHa.

MNOACHUTEJIBHOE 3AMEYAHUE

B mpouecce MOHOOOMEHHOTO O0OTalIeHHs B KAauecTBE BOCCTAHABIMBAIOIICTO KATHOHA MOXKET
o ot

HCTIOJTb30BaThCA, HATIPUMED, TpeXBaleHTHEIH Tutan (Ti"), ¥ B 3TOM Cilydae BOCCTAaHOBHTEIbHAS

cucteMa Gyzet BhipabateBaTh Ti' mocpencTBom BocctaHoBmerns Ti™,

B mpomecce B KauecTBE OKHCIMTENS MOYKET HCIIONB30BAThCS, HAIPHMED, TPEXBAICHTHOE JKEJIe30

(Fe™), u B 5TOM clyuae cucTeMa oKHCIeHHs OyeT BhipabaTbiBath Fe' MoCpeacTBOM OKHCICHHUs
2

Fe'.

ClIeI[I/Ia.J'IbHO npeaHasHa4Y¢HHbI¢ UJIH MOATrOTOBJICHHBbIC CHCTEMbI, 060pyz103a1me
U KOMIIOHCHTBI 1JIsl HCITOJIB30BAHUSA B JJAa3€PHBIX 000raTuTeJbHbIX YCTaHOBKax

BBOJAHOE 3AMEYAHUE

CymiecTByIOIIUE CUCTEMBI I 00OTaTUTENBHBIX MPOLIECCOB C HUCIIOIb30BAaHUEM JIa3€POB ACIATCS
Ha JIBE KaTErOpUH: Te, B KOTOPBIX paboueil cpeoi SIBISIOTCS Mapbl aTOMapHOTO ypaHa, U Te, B
KOTOpBIX pabodel cpenoi SBISIOTCA Mapbl ypaHOBOro coennHeHus. OOmuMu Ha3BaHUSAMH IS
TaKUX TPOLIECCOB SBISIFOTCS: TIE€pBasi KaTEropys - JA3epHOE pa3feieHUE M30TONOB IO METOIY
aTomapHbIX napoB (AVLIS umu SILVA); BTOpast KaTeropus - MOJEKYJISPHBIH METOX JIa3epPHOro
pasznenenus uzoronos (MLIS wim MOLIS) n xuMudeckast peakiust ocpeacTBOM M30MpaTenbHON
mo m3oromaM JnasepHoi aktuBaiuu (CRISLA). Cuctemsl, ob6opynoBaHne W KOMIIOHEHTHI IS
YCTAaHOBOK  JIa3€pPHOr0  OOOTalleHHWs BKJIIOYAIOT: a) yCTPOWCTBa sl  [MOJAYd  IapoB
METaIMYECKOro ypaHa (st u30upaTenbHON (OTOMOHWM3ALMM) WM yCTPOWCTBA AJISL MOJAYl
1IapoB  ypaHOBOTO coeauHeHWs (11 (OTOAMCCONMANNE WIM XUMHYECKOM aKTHBAINH);
b) ycrpoticTBa a1 cOopa 00OTrameHHOr0 M OOCIHEHHOI'O METAUIMYECKOIO ypaHa B KauecTBE
"mpoaykra" u "XBOCTOB" B II€pPBOM KaTerOpWM M YCTpPOWCTBa JUIs cOopa pasioKEHHBIX WM
BEHIIICAIINX W3 PEaKIMH COCTUHEHUH B KadecTBe "Mpoaykra" m HeoOpaOOTaHHOTO MaTepHaia B
KauecTBe "XBOCTOB'" BO BTOPOH KaTeropuu; c) pabouyue Ja3epHble CUCTEMBI IS N30MPaTEITbHOTO
BO30Y>K/IeHHs M30TOIOB ypaHa-235; u d) obopynoBaHHe /sl MOATOTOBKH TIOIa4H ¥ KOHBEPCUH
NPOXYyKTa. BcneacTBhe CIIOKHOCTH CIEKTPOCKOIIMM AaTOMOB M COEAMHEHWH ypaHa MOXKET
MOTPeOOBATHCSI NCTIONIB30BAHHE JII000H 13 psAZa UMEIOIINXCS JIa3EPHBIX TEXHOJIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, NEPEUYHCICHHBIX B 3TOM pasfelie, BCTYHNAlOT B HEMOCPEACTBEHHBIIN
KOHTAKT C MapaMH METaJUIMYECKOrO ypaHa WIN € XKHUJIKOCTBIO, WIHM C TEXHOJIOTMYECKUM Ta3oM,
cocrosamuM u3 UFg unu cmecu u3 UFg u npyrux rasos. Bce moBepXHOCTH, KOTOpPBIE BCTYNAIOT B
KOHTaKT ¢ ypaHoM uiu UFg, MOMHOCTbIO M3TrOTOBJIEHBI U3 KOPPO3UECTOMKUX MAaTEpPUAIOB WUIIU

_27 -



5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.7.5.

INFCIRC/209/Rev.2
July 2000

3alIUIICHB TOKPHITHEM W3 TakKWX MarepwaioB. Jlms meiedl pasnmena, OTHOCSIIETOocS K
KOMITIOHEHTaM 00OpyIOBaHMs JUIsl JIa3ePHOrO OOOTralleHus, MaTepualbl, CTOUKHE K KOPPO3HH,
BI)ISLIBaeMOf/'I HapaMI/I WK XHUIAKOCTIMH, COlIep)KaH_II/IMI/I MeTaHJ'II/I‘IeCKI/II\/'I ypaH NJIn ypaHOBBIe
CIUIABBI, BKJIFOYAIOT MOKPBITHI OKCHIIOM UTTPHUS IpadUT W TAHTANl, W MATEPUANIBI, CTOHKHEC K
koppo3un, Bbi3biBaeMoli UFg, BKIIOYAIOT Melb, HEPXKABCIOUIYID CTallb, AaJIOMUHH,
QTIOMUHHEBBIC CIUIaBbI, HUKEJb WM CIUIaBbI, cojepxamue 60% Hukens u Oonee, H CTOHKHE K
UF moytHOCTRIO (hTOPUPOBAHHBIC YIIICBOJOPOIHBIC TOJTUMEPHI.

Cucrembl BoinapuBanus ypana (AVLIS)

CrnenuanbHO IpeAHa3HaYeHHbIE WK [IOrOTOBJICHHBIE CUCTEMBI BhIIIAPUBAHUSA ypaHa,
KOTOpbIE COJIEp’KAT BBICOKOMOIIHbBIE MOJOCOBBIE MM PACTPOBBIE HIIEKTPOHHO-
JTy4eBble MyIIKH ¢ TiepeiaBaeMoi MOLTHOCThIO Ha MHIIIEHb Oojee 2,5 kBT/cMm.

Cucrembl 1J1s1 00padoTKH KUAKOMeTaJNIN4Yeckoro ypana (AVLIS)

CrenuanbHO TpeIHA3HAUCHHBIC WM TMOATOTOBICHHBIE CHCTEMBI I 00pabOTKH
KHUAKOTro METalyla IJIA pacCIlJIaBJICHHOI'O0 ypaHa WKW YPAaHOBLIX CIUIABOB, COCTOSANINC
U3 TUTJICH M OXJIAXKJAIOIIET0 000y A0OBAHMS JIsl TUTJICH.

MNOACHUTEJIBHOE 3AMEYAHUE

Turim u apyrue KOMIOHEHTHI 3TOH CHCTEMBI, KOTOPbIE BCTYNAIOT B KOHTAaKT C PacIlIaBICHHBIM
YpaHOM MM YPAaHOBBIMU CIUIaBaMH, H3TOTOBJIEHBI M3 KOPPO3MECTOMKMX U TEPMOCTOMKHX
MaTepualioB MM 3alUIIEHHBIX MOKPBITUEM M3 TaKuX MaTepuanoB. Ilpuemiiemble mMarepuanbl
BKJIFOYAIOT TAHTAJI, TIOKPHITHIH OKCHUAOM HUTTPHA IpaduT, rpadyT, MOKPHITHINA OKUCIAMH APYTHX
PEIKO3EMENIbHBIX AJIEMEHTOB MIIM X CMECSIMHU.

Arperars! 11s coopa "npoaykra' u "'xBocToB" MeTasuinyeckoro ypana (AVLIS)

CrnenuanbHO MpelHAa3HAUYEHHbIE WM IOATOTOBJICHHbIE arperatsl s cOopa
"mpoaykTa" ¥ "XBOCTOB" METAJUTMYECKOTO ypaHa B KHJIKOH WM TBEpAoH dopme.

I[MOACHUTEJIBHOE 3AMEYAHUWE

KOMIIOHEHTBI 3THX arperaToB M3rOTOBJEHBI M3 MATEPHANIOB, CTOMKHX K HAarpeBy M KOPPO3HH,
BBI3BIBAEMOM napaMmy METaJUIMYECKOIro ypaHa WJIH XUAKOCTBIO, WK 3alMUIICHBI IMTOKPBITUEM U3
TAKUX MaTepualioB (TaKWX, KaK MOKPBITBIM OKCHIOM WTTPHUs TpadHT WIM TaHTAI) U MOTYT
BKJIFOYATH B ceOs TpyOONpOBOIBI, KJIANIAHKI, MITyIepa, "KelIoObl", BBOIBI, TCIIIOOOMEHHUKH U
KOJUICKTOPHBIC IIJIACTUHBI JJIA MAr"HuTHOrO, OJJICKTPOCTATHYCCKOTO WM JPYIrux METOHAOB
paszeneHusl.

Koxyxu pasgenureabHoro moayJsi (AVLIS)

CrneunanbHO TIpeAHA3HAYEHHBICE WM TOATOTOBJICHHBIC IMWJIWHIPUYECKUE WU
NPSIMOYTOJIbHBIE KaMepbl JJIs MOMEIIEHUS! B HUX HCTOYHUKA MapOB METaNINYECKOTO
ypaHa, 3JIeKTPOHHO-Ty4€BOM MyIIKA U KOJUIEKTOPOB "mpoaykTa" u "XBOCTORB".

[NHOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXyXU UMEIOT MHOXECTBO BXOAHBIX OTBEPCTHIl ISl TOIa4YM IEKTPOIUTAHUS U BOBI, OKHA
JUISL JTa3ePHBIX ITyYKOB, COSAMHEHUH BaKyyMHBIX HACOCOB, & TAKXKE JUIS JMAarHOCTHKH U KOHTPOJIS
KOHTPOJIbHO-U3MEPUTENBbHBIX MpuOopoB. OHM HMMEIOT NPHCIOCOONCHHS JUIS OTKPBITHS |
3aKpBITHS, YTOOBI 00ECIIEUNTh 00CTY)KUBAaHUE BHYTPEHHUX KOMIIOHEHTOB.

Caepx3BykoBble pacmiuputenabHblie comia (MLIS)

CnenuanbHO  MpelHa3HAuY€HHblE MM IOJArOTOBJCHHBIE  CBEPX3BYKOBBIE
pacimmpurenpHele comuaa it oxiaxaeHus cMmecelt UFq u Hecymero raza go 150°K
WM HIKE U Kopposuectoiikue Kk UFs.
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Kosnexkropsl npoaykra narudropucroro ypana (MLIS)

CrnenmanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOTO
npoaykra narudropucroro ypana (UFs), cocrtosmme u3 ¢uibrpa, KOJIIEKTOPOB
YAApHOTO WJIM LUKIOHHOTO THIA WIM MX COYETAaHUN U KOPPO3UECTOHMKHE K Cpele
UFs/UFé.

Komnpeccopsr UF¢/Hecymero raza (MLIS)

CrneunanbHO IIpeIHa3HAYCHHbIE UM MTOATOTOBIIEHHBIE KoMITpeccopbl i cmeceit UFg
M HECYWIEro ras3a Juid JJIMTENbHON skcrutyatauuu B cpene UFs. KOMIOHEHTBI 3THUX
KOMITPECCOPOB, KOTOPELIC BCTYIAIOT B KOHTAKT C HECYIIMM Ira3oM, HU3TrOTOBJICHBI W3
koppo3uectoikux kK UFg MarepuaioB WJIM 3allUIIEHbl MOKPHITUEM M3 TaKUX
MaTepHuaoB.

YniaorHenust Bpamawmuxcs saaos (MLIS)

CrenuanbHO TMpeIHAa3HAYEHHBbIC WM MOATOTOBICHHBIC YIUIOTHEHHS BPAIalOIIUXCS
BaJIOB, YCTAHOBJICHHbIE HA CTOPOHE IMOJAYM M HAa CTOPOHE BBIXOJA JJIsl YIJIOTHEHUS
BaJla, COCAMHSIONIEIO POTOP KOMIIpEccopa ¢ MPUBOJHBIM JBUTATENIEM, C TEM YTOOBI
obecneunThb HaJICKHYI0 repMETH3aIHIO, MPEeA0TBPAIAIOITY IO BBIXO/T
TEXHOJOTMYECKOro Ta3a WM HaTeKaHWe BO3JyXa WM YIUIOTHSIOLIEro rasa BO
BHYTPEHHIOIO Kamepy Komrmpeccopa, Kotopas 3amnoiHeHa cMmecbio UFs u Hecymiero
rasa.

Cucremsbl ¢propuposanusi (MLIS)

CrienuanbHO MpeIHa3HAuYCHHBIC WM MOATOTOBICHHBIE CUCTEMBI AJsl (pTopupoBaHHS
UF;s (B TBepaom cocrosinun) B UFg (Ta3).

IMMOACHUTEJIBHOE 3AMEYAHUWE

OTH cucTeMbl IpefHa3HaueHsl i (ropupoBanus cobpanHoro mopomka UFs B UFg B memsix
mocjenyrIero coopa B KOHTEHHepax MpOAyKTa WIH sl moxadn B Onoku MLIS ms
JIOIIOJTHUTENBHOTO oOoramenus. IIpy nMpuMEHEHHH OIHOTO IOIX0Ma peakuus (TOPUPOBAHUS
MOXET OBbITh 3aBEepIIEHa B MpPEAETaX CHUCTEMBl PA3AEICHUs H30TONOB, IJ€ MACT pPEakmus M
HETMOCPEJICTBEHHOE W3BJIeUeHHWE M3 KOJUIEKTOpoB '"mpoaykta". Ilpu mnpuMeHEeHUW Jpyroro
noaxona mnopomok UFs Moxer ObITh HM3BJICUEH/TIEpPEMENICH M3 KOJUIEKTOPOB "mponykra" B
MOAXOSIIINHA peakTop (HAIpHMEp, PEaKkTOp C IBCEBIOCKIKECHHBIM CIIOEM KaTann3aTopa,
TeTUKOMJANBHBI peakTop WM jkapoBas OamiHs) B mensix ¢ropupoBaHus. B obomx ciaywasx
UCIIONIB3yeTCs 00OpyJOBaHME ISl XpaHeHWst W mepeHoca (ropa (WM IpYyrux HpUEMIIEMBIX
(dTopHupyromuMX peareHToB) U g coopa u meperoca UFg.

Macc-cnektpomerpsl/ uctounuku uonos UFq (MLIS)

CreuuanbHO  IpelHAa3HAYCHHbIE  WIM  MOATOTOBJIEHHBIE  MarHUTHBIE WU
KBaJIpYTOJIbHBIE MACC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH MPAMOI 0TOOpP NPoo
nojgaBaemMoil maccel, 'mpoaykra" wiaum "xBocToB" M3 ra3oBbix NOTOKOB UFg u
oOJajaromye MoJIHbBIM HaOOPOM CIEeIyIOIINX XapaKTePUCTHK:

1. ynenpHas pa3pemiaromias crnocoOHOCTh 0 Macce cBblie 320;

2. COACPIKAT UCTOYHUKHU MOHOB, U3IrOTOBJICHHBLIC W3 HUXPOMAa WM MOHCIA WU
3alMIICHHBIC ITOKPBITUEM N3 HUX, NI HUKCIIMPOBAHHBIC,

3. conmepXaT MOHU3ALNOHHbBIE HCTOYHUKH C OOMOAPIUPOBKOI IEKTPOHAMU;

4. cozmepKar KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUIs H30TOIMTHOTO aHa3a.

Cucrembl nogaun/cucreMbl 0TBoAa '"'mpoaykra' u "xsocros" (MLIS)
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CrenuanbHO TNpeJHA3HAYEHHBIE WJIM IMOATOTOBJIEHHBIE TEXHOJOTMYECKHE CHCTEMBI
Wi 00OopyZoBaHME Uil OOOraTUTENbHBIX YCTAaHOBOK, M3TOTOBJICHHBIC U3
koppo3uecTolkux k UFs MarepuanoB, WM 3allMIICHHBIX ITOKPBITHEM W3 TaKHUX
MaTEPHAJIOB, BKIIIOYAIOIIUE:

a) MUTAIOIIME aBTOKJIABBI, MIEYM WM CHUCTEMBbI, UCIIONb3yeMble i mojgaun UFg
IUTSI TIpoliecca 00OTaleHHUS,

b) mecybnumaTopsl (MU XOJIOJHBIC JIOBYIIKH), UCHOIB3YEMBbIC I BHIBEICHUS
Harperoro UFs u3 nmporecca oboramieHust 1715t TOCJIEyOLIEro MepeMEIeHUs;

C) CTaHIIMM OTBEPXKICHUS WM OKIKCHHSI, UCTIOJIb3yemble i BbiBeneHuss UFg
U3 Tporecca oboramieHus myTteMm cxkaTtus U nepeBojga UFg B Kuakyr wim
TBEepAyIo hopmy;

d) cranmuu "mpoxykra" win "XBOCTOB", UcTIOIB3yeMble i nepemenieHust UFq B
KOHTEMHEPHI.

5.7.12. Cuctemni otaesenusi UFg oT Hecymero raza (MLIS)

CrneunanbHO TIpeHA3HAYCHHBIE WA TMOATOTOBJICHHBIE TEXHOJOTHMUECKHE CUCTEMBI
s otaenenust UFg ot Hecymero raza. Hecymum razom MoOXeT ObITH a30T, aproH
WJIW JpYTOH ras.

INOACHUTEJIBHOE 3AMEYAHUE
OTH CHUCTEMBI MOTYT BKJIIOYATh TaKoe 000pyZOBaHUE, KaK:

a) KPHOTCHHBIE TEIUIOOOMEHHUKH MM KPHOCENapaToOphl, CIIOCOOHBIE CO37aBaTh TEMIIEPATYpEI
-120°C unu MeHee, UiIn

b) O60KM KPHOT€HHOI'O OXJIAXKICHHS, CIIOCOOHBIC co3maBaTh Temreparypsl -120°C win MeHee,
WIH

c¢) xomnoxnnslie nmoBymknu UFg, ciocoOHBIe co3naBath Temreparypsl -20°C wim MeHee.

5.7.13. Jlazepubie cuctembl (AVLIS, MLIS u CRISLA)

Ha3epbl nim JIa3CPHBIC CHUCTCMBEI, CIICIyaJIbHO npeaHa3HAYCHHBIC NI
MMOATrOTOBJICHHBIC AJId pa3sACICHUA U30TOIIOB ypaHa.

HNOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema nporecca AVLIS 00bIMHO COCTOMT M3 ABYX JIa3€POB: Jiadepa Ha mapax MeIu u
naszepa Ha kpacutensix. JlazepHas cucteMa st MLIS 0OBIYHO COCTOUT U3 Jiazepa, paboTaromero
Ha CO,, WM 3KCHMEPHOT0 Jja3epa W MHOTOXOJOBOM ONTHYCCKON SUYCHKH C BPAINAOIIMMUCS
3epkagaMu Ha obOewx cropoHax. JIyis Jia3epoB WJIM JTa3€PHBIX CHUCTEM MPH OOOUX IMPOIECCcax
TpeOyeTcsi cTabUITU3aToOp CHEKTPOBOW YacTOTHI Ui pabOThl B TEYEHHE JUIUTEIbHBIX MEPUOIOB
BpPEMCHU.

J'Ia3ep1;1 1 JIa3€PHBIC KOMIIOHCHTBI, UCITIOJIb3YEMBIC JIA IMPOLECCOB 060FaIlIeHI/IH, OCHOBAaHHBbIX Ha
MPUMCEHCHHWH JIa3€POB, BKIIFOYAIOT:

Jlazepsl, 1a3epHbIC YCUINTEIH U TeHEPATOPEI, B TOM YHCIIE:
a) Jazepbl Ha Tapax MeIW CO cpenHeld BBIXOAHOW MomHOCThI0 40-BT wim Gonee,
pabotatromrue Ha ;uHAX BOJH 500-600 HM;
b) aproHoBblc HMOHHBIC Ja3epbl CO CpENHEH BBIXOJHOH MOIMHOCTRIO cBbime 40 B,
paboraronue Ha yHax BodH 400-515 HM;
C) Ja3zepbl Ha OCHOBE MOHOB HEOMMa (KpPOME CTEKIISIHHBIX ), B TOM YHUCIIE:
1) mmnynscabie ¢ mmuHON BomHBI 1000-1100HM ¥ MOZYNMHPOBaHHON HOOPOTHOCTHIO, C
JUTNTENTFHOCTBIO UMITyJIbca | HC min Ooliee, NMEroIue:
a) BBIXOAHOM CHUT'HAJ C OAHOM MOMEepeUyHON MOION U CPETHIOI BBIXOJHYIO MOIIHOCTH,
npesblinatontyto 40 Br;
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b) BBIXOIHOM CHTHAN ¢ HECKOJBKMMH TOMEPEYHBIMA MOJAMH U CPEIHIOI BBIXOIHYIO
MOIIHOCTb, NpeBblaronyto 50 Bt;

2) pabotaromue Ha anuHe BoiHBI 0T 1000 HM 10 1100 HM U oOecrieynBaroIUe yIBOCHUE

YaCTOTHI, Jarolllee JUIMHY BOJHBI BbIXOJHOro u3nydeHust ot 500 go 550 M, co cpenHeit

MOIITHOCTBIO Ha yIBOCHHOW YacToTe (Ha HOBOW JUTMHE BONHEI) Oonee ueM 40 Br;
d) mepectpanBaeMble OJTHOMOJIIOBBIE HMMITYJIbCHBIE Ja3epHBIE TEHEpPATOpPhl HAa KPACHUTENX,
CcrocoOHBIC JTaBaTh CPEIHIO BBIXOJHYIO MOIIHOCTH Ooyice 1 BT, ¢ wacroroil crnemoBaHus
uMnyibcoB Oomee 1 k[, mmmrenbHOCTHIO UMITyIbca MeHee 100 He U mmHOM BomHBL oT 300
1o 800 umM;
€) TepecTpauBaeMble MMITYJIbCHBIE JIa3€pHbIC YCUIIUTENN U TeHepaTOphl HAa KpacHTENsX, 3a
HCKJIFOUCHUEM OJTHOMOJOBBIX TEHEPATOPOB, CO CPEIHEH BEIXOIHOW MOITHOCTRIO Oomee 30 Br,
C JacTOTOH cieoBaHUS UMITYIbCOB Oonee | k['m, mmrensHOCTHIO IMITYyITECOB MeHee 100 He
u juiHOoM BoJiHbI 0T 300 10 800 HM;
f) anekcaHIPUTOBEIC JTa3ephl ¢ IMUPUHON MONOCH He Oojee 0,005 HM, 4acTOTOW CIeIOBaHUS
uMIyiIbcoB 6omee 125 ', cpennelt BEIXOMHONH MOUIHOCTBIO cBbiie 30 BT u qmnHON BOIHBI
ot 720 1o 800 HwM;
g) MMITYJIbCHEIC JIa3ephl, paboTaloie Ha JBYOKHUCH YIJIepoJa, C YacTOTOW CICIOBaHUS
nMIysibcoB  cBeimie 250 I'm, cpeaHeil BbIXOAHOW MoIIHOCTbO cBeiie 500 Bt u
JUTUTENTLHOCTHIO nMITyJibca MeHee 200 He, paboTatomue Ha mmrHax BoaH 9000-11000 HM;
h) nmnynscubie sxcumepnbie nasepsl (XeF, XeCl, KrF) ¢ gacroroii cnenoBaHus UMITYIbCOB
6ornee 250 I'm m cpemneli BRIXOAHOUM MomTHOCTBIO cBhime 500 Bt, paboTtaromme Ha AmuHAX
BOJIH 240-360 HM;
i) mapoBomopoaHble PamaHoBckue (ha3oBpamiarenn, CKOHCTPYHPOBaHHBbIC IUIsi pabOThI Ha
JUTHHE BOJHEI 16 MKM U ¢ 9acToToi moBTopeHus 6oiee 250 I

ClIeIlI/Ia.]'IbHO NMpeaAHasHAYCHHbIC WJIH MOATOTOBJICHHBIC CUCTEMBI, 060pyIl0BaHI/Ie
H KOMIIOHEHThI [JIfl HCHOJb30BAaHHS HA 000raTHTEJbHbBIX YCTaHOBKax ¢
MNJa3MEHHBIM pa3/ie/ICHuEM

BBOJJHOE 3AMEYAHUE

[pu mporiecce TIa3MEHHOTO pa3JelieHus IIa3Ma, COCTOSIIAs U3 MOHOB YpaHa, MPOXOANT Yepe3
3MEKTPHYECKOe T0JIe, HACTPOCHHOE HA YacTOTy HOHHOrO pe3oHanca U™, ¢ TeM uToObI OHH B
MEePBYIO OYEpeb MOTJIONIATN YHEPTHIO U YBETUIMBAIICSA JUAMETP UX IITOMOPOOOpa3HBIX OpOUT.
HoHBI ¢ MPOXOXKJICHHEM IO OONBIIEMY IHAMETPY 3aXBATHIBAKOTCS IS O0pa30BaHHS MPOIYKTA,
o6oramennoro U>’. Tlnasma, koTopast 06pa3oBaHa MOCPEICTBOM HOHM3AIHH YPaHOBOTO Mapa,
COOCPKUTCA B BaKyyMHOfI KaM€p€ C¢ MAarduTHbIM IIOJIEM BBICOKOM HaIlpsA)KCHHOCTH,
00pa30BaHHBIM C TIOMOIIBIO CBEPXIPOBOJAIIEIO MarHuta.  OCHOBHBIC TEXHOJOTHYCCKHUE
CHCTEMBI TPOIecca BKIIOYAIOT CHCTEMY T'€HEepalul YPaHOBOW ILIa3Mbl, Pa3eIUTEIbHBIA MO b
CO CBEpXIPOBOAALINM MarHUTOM W CHCTEMBI HM3BIICYCHHS MeTauia jis cObopa "mpomykra'
"XBOCTOB".

MI/IKPOBOJIHOBLIC HCTOYHUKH IHCPIUU U AaHTCHHBbI

CrnenuanabHO TpeJHAa3HAYCHHBIC WM TOJTIOTOBJICHHBIE MHUKPOBOJIHOBBIC MCTOYHHKH
SHEPTUM W aHTCHHBI IS TCHEpAallMd WIM YCKOPEHHs HOHOB M O0JIaJarolue
CIEeNyIOMMMH XapakTepuctukamu: dactotra Bbimie 30 T u cpemHsis BbIXOAHAS
MOIIIHOCTH s TeHepaliii HoHOB Oosee 50 kBT.

CoJieHonb1 1151 BO30Y:KIeHUS HOHOB

CHGI_[I/Ia.HBHO npeaHa3HAYCHHBIC NI IIOATOTOBJICHHBIC COJICHOUAbI JJIS
pPaaroyacTOTHOTO BO30YXKJIEHHS HOHOB B aAuama3zoHe dactoT Ooinee 100 k[ um
crocoOHbIe paboTaTh IpH cpeaHelt MomHocTH O6omee 40 kBT.

CucremMbl reHepauu YPaHOBOM MJIa3Mbl

CrrernanbsHO NpE€aAHasHA4YCHHBIC WM  IIOATOTOBJICHHBIC CHUCTCMBI TI'CHEpalun
ypaHOBOﬁ IU1a3Mbl, KOTOPBLIC MOTYT COJACPKAThb BBICOKOMOIIHBLIC ITI0JIOCOBBLIC HIIN
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PacTpOBbIE ICKTPOHHO-TYUYEBBIC MYIIKH C MEPeIaBacMOi MOIIHOCTHIO HAa MUIICHD
oouee 2,5 kBt/cm.

Cucrembl AJIs 06pa60T1m AKUAKOMETAVIMIECKOI'O YypaHa

CHCI_[I/IEUII:HO nNpeaAHa3HAYCHHLIC HWJIA MOATOTOBJICHHBIC CHUCTECMbI JJIA 06pa60TKI/I
KUAKOTO MeTajla JJi pacIuIaBIEHHOIO ypaHa WM ypaHOBBIX CIUIABOB, COCTOSIIUE
13 TUTJICH M OXJIAKIAIONIET0 000y A0BAHUS IS TUTJICH.

MNOACHUTEJIBHOE 3AMEYAHUE

Turim u apyrue KOMIOHEHTHI 3TOH CHCTEMBI, KOTOPbIE BCTYNAIOT B KOHTAKT C PacIlIaBICHHBIM
YpaHOM WM YpPaHOBBIMH CIUIABAMU, H3TOTOBJICHBI U3 KOPPO3HUECTOMKHMX M TEPMOCTOMKHX
MaTepHalloB WM 3aIlMIICHBl MOKPHITHEM U3 TaKuX MarepuanoB. Ilpuemiemsble MaTepuaibl
BKJIIOYAIOT TaHTAJI, TIOKPHITHIH OKCHUAOM HUTTPHA IpaduT, rpaduT, IMOKPHITEINH OKUCIAMH IAPYTHX
PEIKO3EMENIbHBIX MITH UX CMECSIMH.

Arperarsl 11s coopa "npoaykra' u "'XBOCTOB' MeTaJUINYEeCKOro ypaHa

CrnenmanbHO TpelHAa3HAUYEHHbIE WM IOATOTOBJICHHBIE arperatsl ais cOopa
"mpoxykra" M "XBOCTOB" IUIi METANIMYECKOTO ypaHa B TBepiaoi ¢opme. Otu
arperartbl JJisi cOopa M3rOTOBJIEHBI U3 MaTepUajoB, CTOMKUX K HarpeBy U KOPpPO3HH,
BBI3bIBAEMON IapaMU METAJUIMYECKOIO ypaHa, TaKUX, Kak TIpaduT, MOKPBITHIHI
OKCHJIOM UTTPHS, WIN TaHTaJ, WIN 3AIIUIIEHbl TOKPBITHEM U3 TAKUX MaTepUaIOB.

Koskyxu pa3euTe1bHOT0 MOAYJIst

[umHApHYecKue KaMephl, CIIELUAIbHO MTPeIHa3HAUYE€HHbIE WU ITOATOTOBIICHHbIE JUIS
UCIIOJIb30BaHUSI HAa 00OTaTUTEIbHBIX YCTAHOBKAX C IUJIA3MEHHBIM pa3[elIeHHueM, JUIs
IIOMEIEHUS] B HUX HCTOYHMKA YpPaHOBOW IUIa3Mbl, 3HEPI€TUYECKOr0 COJEHOUIA
paznovacToThl M KOJUIEKTOPOB "mpoayKTa" u "XBocTOB".

HNOACHUTEJIBHOE 3AMEYAHUE

OTH KOKYXU UMEIOT MHOKECTBO BXOJHBIX OTBEPCTHH IS ITOJAaYH SJICKTPOITUTAHUS, COCOMHCHUIHA
I PYy3MOHHBIX HACOCOB, a TaKKe ISl AMATHOCTHKHU M KOHTPOJS KOHTPOJIBbHO-H3MEPHUTENBHBIX
npubopoB. OHM UMCIOT TPUCTOCOOJICHUS I OTKPBITHS M 3aKPBITHs, YTOOBI 0OECICYUTH
00CITy’)KHBaHNEC BHYTPCHHUX KOMITOHCHTOB W W3TOTOBIICHBI M3 COOTBETCTBYIOIIMX HEMAarHUTHBIX
MaTepHaJIOB, TAKMX, KaK HePKaBEIOIas CTalb.

CnenuajbHO NpeJHA3ZHAYECHHbIE WM MOATOTOBJIEHHbIE CHCTEMbI, 000pPy10BaHUE
U KOMIOHEHTHI JJisl WCNOJb30BAHHS HA YCTAHOBKAX 3JIEKTPOMATHUTHOIO
odorameHus.

BBOJHOE 3AMEYAHUE

[Ipu 3JE€KTPOMAarHUTHOM MPOLECCe MOHBI METAJUTHYECKOTO ypaHa, MONTy4YeHHbBIE MOCPEICTBOM
MOHM3AIMH TIHTaromero marepuana u3 cojeir (o0sraaH0 UCl,), YCKOPSIOTCS M MPOXOAAT Yepe3
MAardmTHOC I110JI€, KOTOPOE€ 3aCTaBJIACT MOHBLI PA3JIMYHBIX H30TONOB MNPOXOAUTH MO Pa3/IMYHLIM
HarpaBieHUsIM.  OCHOBHBIMH KOMIIOHEHTaMH 3JIEKTPOMAarHUTHOTO HM30TOIHOTO cemaparopa
SBJIAIOTCA: MarHWTHOE TOJIe U OTKIIOHSHUs/pa3lielIeHHs H30TONOB HOHHOTO ITy4YKa, HCTOYHHUKA
HOHOB C €r0 CHCTEMOH YCKOPEHHs, U CHCTEMbI cOOpa OTAEICHHBIX MOHOB. BcrmomoraTenbHbie
CHCTEMBI JUIsl 3TOTO IPOLIECCca BKIIIOYAIOT CHCTEMY CHAOXEHUsI MarHUTHOM SHEpPruel, CHCTEMBI
BBICOKOBOJIFTHOTO NHTAHUS WCTOYHHKA HOHOB, BaKyyMHYIO CHCTEMY M OOLIMPHBIE CHCTEMBI
XUMHYECKOH 00pabOTKH Il BOCCTAHOBJICHHUS MPOIYKTa U OYMCTKU/PEreHEePaIlni KOMIIOHEHTOB.

DJIEKTPOMATHHUTHBIE CeNapaTopbl H30TONOB
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SHGKTPOMEIFHI/ITHHC CCIapaTropbl H30TOIIOB, CIICHUAIBHO IPEAHA3HAYCHHBIC WA
MNOATOTOBJICHHBIC JIS pa3AC/ICHUA U30TOIIOB ypaHa, U 060py2[OBaHI/I€ N KOMIIOHCHTHI
JJI1 9TOIr0, BKJIIrO4asd:

a) MHcroununku noHoOB

CrnenmanbHO  TpEJHA3HAYCHHBIC WM TOJATOTOBJICHHBIC  OTACIBbHBIC WM
MHOTOYHUCJICHHbIE MCTOYHUKM HMOHOB YpaHa, COCTOAIIME M3 HCTOYHHMKA IIapa,
MOHU3aTOpa M  YCKOPUTENs My4yKa, W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIUX
MaTepuaioB, TaKWX, Kak TpaduT, HEp)KaBerolas CTajlb WU MEIb, U CIOCOOHBIX
obecrieunBaTh OOITHIT TOK B ITydke HOHOB 50 MA wiu Goriee.

b) KomnekTropsl HOHOB

KoinekTopHble IUIaCTUHBI, MMEIOUIME JBe WM OoJjiee IIeNU M Ma3a, CIEeHUAIbHO
npeHa3HaYeHHbIC WX TOATOTOBJICHHBIE ISl COOpa MMyYKOB MOHOB 0OOTAIIEHHOTO U
00e/THEHHOTO ypaHa W W3TOTOBJICHHBIE M3 COOTBETCTBYIOIINX MAaTEPUAIOB, TAKUX, KaK
rpaduT WM HepKaBEIOIIas CTallb.

c) BakyywmHbIe KOXKYXH

CrneunanbHO TpeIHA3HAYCHHBbIC WM TOJTOTOBJICHHBIE BAaKyyYMHBIE KOXYXH JUIsSt
AJIEKTPOMATrHUTHBIX CEMapaToOpoOB ypaHa, W3TOTOBJIEHHBIE M3 COOTBETCTBYIOIIHUX
HEMarHWTHBIX MaTePHUAJIOB, TaKMX, KaK HEprKaBerollas CTajb, W MpeJHa3HaYCHHBIE
1St paboThel ipu AaBieHusx 0,1 [Ta umu Huoke.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM CIHELHAIbHO NpeJHAa3HA4YeHbl Ui IOMEIIEHUS B HHUX HCTOYHHUKOB MOHOB,
KOJUIEKTOPHBIX IUIACTHH M BOJOOXJI&KAACMbIX BKJIAABIIICH M MMEIOT HPUCIIOCOONEHHS st
coenuHEeHNH G Qy3UOHHBIX HACOCOB M NMPHUCIOCOOJIEHUS IS OTKPBITHA M 3aKPBITHS B LENAX
M3BJICUEHUS U 3aMEHBI 3TUX KOMIIOHEHTOB.

d) MarHuTHbI€ IIOJIOCHBIE HAKOHEYHUKU

CHCI_II/IaJILHO npeaAHa3HAYCHHBIC WM TMOATrOTOBJICHHBLIC MArHUTHBIC IIOJIFOCHBIC
HAaKOHCYHUKH, HUMCIOIIHUEC AOUaAMCTP Ooiee 2M, HCIIOJIB3YCMBIC JIA o0OecIeyeHus
MMOCTOAHHOI'O MArHWTHOI'O II0JIsA B D3JICKTPOMArHUTHOM Ce€IapaTope HM30TOIIOB M JJIA
MNEpeHOCa MArHuTHOI'O I1OJISI MEXKAY PaCIIOJIOKCHHBIMHU PAAOM CCIlapaTopaMu.

BbICOKOBOJIbLTHBIE HCTOYHUKH MUTAHUSA

CrnenunanbHO TpeHa3HAYCHHBIC WU TTOATOTOBJICHHBIE BHICOKOBOJIBTHBIE MCTOYHUKH
OUTAaHUS Ui HWCTOYHMKOB MOHOB, OOJNajaroliye MOJHBIM HabOpoOM CIEAyIOMIHUX
XapaKTepUCTHK: MOTYT paboTaTh B HEMPEPHIBHOM PEXHME, BBHIXOHOE HANpsKEHUE
20 000 B unu Oosee, BeIXxoaHOW TOK 1 A win Gonee u cTaOuiaM3anus HaNpsSKEHUS
Meree 0,01% B TeueHue 8 yacos.

5.9.3. UCTOYHMKM NMUTAHUSA JIEKTPOMATHUTOB

CHCHH&HBHO NpE€aAHa3HAYCHHBIC WJIM ITOATOTOBJICHHBIC MOIIHBIC HCTOUYHHUKHU IMUTAHUA

IIOCTOSIHHOTO TOKa JUIsl 3JEKTPOMAarHUTOB, OOJajarolliie IMOJHBIM HAOOpOM CIEYIOLIMX
XapaKTepUCTHK: BBIXOAHOM TOK B HenmpepbIBHOM pexkume 500 A mnu 6osiee npu HanpsKeHUU
100 B unu Gonee, mpu crabuiau3aliy 1Mo TOKy Wi HampsbkeHuto meHee 0,01% B TeueHue
8 4acos.
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6. YcTaHOBKH JIsi TPOM3BOACTBA TSKEJIOM BOAbI, JAeHTEpUss U
nefTepueBbIX coeIMHEeHUuH | o0opyaoBaHue, cnenuaJbLHO
NpeAHA3HAYEHHOEe WIH MOAT0TOBJIEHHOE /ISl 3TOI0

BBOJAHOE 3AMEYAHUE

TspKeIy0 BOAY MOXHO IIPOM3BOIMTD, UCIONIB3YsI pa3indHble mporeccsl. OIHAKO KOMMEPYECKH
BBIFOAHBIME SIBISIIOTCS [jBa IpoIlecca: IPOLECC M30TOMHOrO oOMEHa BOABI M CEPOBOAOPO.A
(mponiecc GS) u mporiecc U30TOITHOTO 0OOMEHa aMMHUaKa U BOAOPOIa.

IMpouecc GS ocHoBaH Ha OOMEHEe BOJOpOJNA M JAEHTEpHsS MEXIy BOJOH M CEpOBOJOPOJIOM B
CHUCTEME KOJIOHH, KOTOPBIE HKCIUTYaTUPYIOTCS C XOJOIHOM BEpXHEW CEKLUUEH U ropsiueid HIKHEH
cexuued. Bopa Teuer BHU3 110 KOJIOHHAM, B TO BPEMsI KaK CEPOBOJOPOIHBIN a3 IUPKYJIUPYET OT
JHA K BEpIIMHE KOJIOHH. /[l CcOAeWCTBUS CMEIIMBAaHMIO Ta3a M BOJABI UCIONB3YETCS P
JbIpUaThIX JOTKOB. JleWrepuii mepememaercs B BOLY IpPH HHU3KUX TeMIlepaTypax U B
CEepOBOJIOPO/I TPH BBICOKUX TemriepaTypax. OOoralieHHbIe JelTepueM ra3 Wi BoJa YAaISIOTCs
13 KOJIOHH NEPBOH CTYNEHU Ha CTBHIKE TOPAYMX M XOJOJHBIX CEKIUii, U MPOLEecC MOBTOPSETCS B
KOJIOHHAX clexyromei crynenn. [IpomykT mocienneit gpassl - Boja, odoramieHHas JeHTepreM 10
30%, HampaBisieTcs B AUCTWILILMOHHYIO YCTaHOBKY JUIS TIPOM3BOJICTBA PEaKTOPHO-YUCTOH
TSDKEJION BOJIBL, T.€. 99,75% oxucu nenrtepus.

B mporecce 0OMeHa Mex Ty aMMHAKOM U BOJIOPOJIOM MOXHO U3BJICKATh ACUTEPUI M3 CHHTE3-Tra3a
MTOCPEICTBOM KOHTAKTa C XHIKAM aMMHAaKOM B MPHCYTCTBHH KaTaimm3atopa. CuHTE3-ra3
mojgaeTcd B OOMEHHBIE KOJOHHBI M 3aTeM B aMMHAuyHBIi KOHBepTep. BHyTpH KOIOHH ra3
MOJHUMAETCSl OT JIHA K BEpIIMHE, B TO BpeMs KakK >KMJIKHI aMMHaK T€YEeT OT BEPIIUHBI KO JIHY.
JeiiTepuii B CHHTE3-Ta3e IHUIIACTCS BOAOPOAa M KOHICHTPUPYETCA B aMMHake. AMMHaK
IOCTyMaeT 3aTeéM B YCTAHOBKY Ui KpEKMHra aMMHaka Ha JHE KOJIOHHBI, TOrJa Kak ras
coOHupaeTcs B aMMHAYHOM KOHBEpTEpe Ha BeplMHE. Ha MocCHeNyroIuX CTYMEHSIX MPOUCXOIUT
JanpHeiee oborameHne, W IMyTeM OKOHYATSIEHOW MUCTHUIALUU MPOU3BOIUTCS PEaKTOPHO-
yrcrTas Tspkenas Boja. llomaua cuHTe3-ra3a MOXeET OBITh oOecliedeHa aMMHUAYHOH YCTaHOBKOM,
KOTOpasl B CBOKO OYepellb MOXET OBbITh COOPYKEHAa BMECTEC C YCTAaHOBKOH IJisi MPOU3BOJCTBA
TSKEIIOW BOJBI IyTEM HM30TOIMHOIO OOMEHAa aMMHaka W Boaopona. B mporecce aMMuadHO-
BOJIOPONHOTO OOMEHa B KadecTBE MCTOYHMKA MCXOTHOTO ICHTEpHs MOXET TakkKe
HCIIOJIb30BaThCs OOBIYHAS BOJIA.

MHorue npeaAMETBI KIIFOYEBOT'O o60pyu03aﬂym JJId yCTaHOBOK 110 ITPOU3BOACTBY TSHKEJION BOJIbI,
UCTIONB3YIOMHUX Mponecchl GS uiM aMMHavyHO-BOAOPOJHOTO 00MEHA, IIMPOKO PACIIPOCTPAHEHHI B
HEKOTOPBIX OTpacisix HepTeXxuMudeckoil mnpoMbinuieHHOCTH. OCOOEHHO 3TO  Kacaercs
HEOOJNIBIIMX YCTAHOBOK, HCHONB3yrommx mnporece GS. OpHako HEMHOTHE MPEIMETHI
00opyioBaHusl SIBISIFOTCSL cTaHnapTHbIMU. [Iporneccsl GS M aMMMadHO-BOAOPOIHOTO OOMEHa
TpeOyroT 00pabOTKM OONBIINX KOJIMYECTB BOCIDIAMEHSIONIMXCS, KOPPO3UOHHBIX M TOKCHYHBIX
KUAKOCTEH TpU TIOBBINIEHHOM AaBiieHWH. COOTBETCTBEHHO TpHU Pa3pabOTKEe CTaHIAApTOB IO
MIPOEKTUPOBAHUIO M OKCIUTyaTallMyd JUIi YCTAaHOBOK M OOOpPYJOBaHMS, HCIIOJB3YIOMIUX O3TH
TIPOLIECCHI, CIEAYET YACHATh OONIbIIOe BHUMAHHUE OA00PY MaTepraioB U UX XapaKTEPUCTUKAM C
TeM, YTOOBI 00ECTIeUHTh ATUTEIBHBIN CPOK CITY:KOBI TIPU COXPaHEHUH BBICOKOH 0e30MacHOCTH U
HanexxHocTH. OmnpeneneHne MacmTaboB 00YCIIOBIMBAETCS TNIABHBIM 00pa3oM COOOpaKEHHSIMHU
SKOHOMHUKHM M HeoOxoammocTH. Takum oOpa3zom, Oosnblas 4acTh HPEAMETOB 00OPYHOBAaHUS
H3TOTOBJISIETCS. B COOTBETCTBUH C TPEOOBAaHUAMH 3aKa3UHKa.

Haxkomer, criemxyeTr OTMETHTD, YTO Kak B Ipouecce GS, Tak U B IpoIiecce aMMHAaYHO-BOJOPOIHOTO
oOMeHa, mpeaMeThl 000pYIOBaHUS, KOTOPhIC 10 OTJCIBHOCTH HE TPCIHA3HAYCHBI HIIH
MTOJITOTOBJICHEI CIEIMATBHO U TMPOM3BOJCTBA TSDKENOM BOJBI, MOTYT COOMpPATHCS B CHCTEMBI,
CHELUAJIBHO IIPEIHA3HAYEHHbIE WJINM IOATOTOBJICHHBIE [JIs1 IPOU3BOJCTBA TSXKEIOH BOJBI.
[lpuMepamMu TakUX CHCTEM, TNPUMEHSEMBIX B O000MX TMpoIleccax, SBJSIFOTCS CHUCTEMa
KaTaIATHYECKOTO KPEKHWHTa, WCIONb3yeMas B TIpollecce OOMEHa aMMHaka W BOJOpOna, M
JUCTWUISIIUOHHBIE CUCTEMBI, HCIIOJIb3YEMbIE B IPOLECCE OKOHYATENBHOM KOHLIEHTPALUU
TSKEJION BOJIbI, TOBOJSIIEH €€ 10 YPOBHS peaKTOPHO-YUCTOM.

-34 -



6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

INFCIRC/209/Rev.2
July 2000

HpeI[MeTBI O60py,Z[OBaHI/I$I, KOTOPBIC CIICHHUAJIIBHO IMPEAHA3HAYCHBI NI ITOATOTOBJICHBI
AJid TpOU3BOJACTBA TSKEION BOJIBI IIyTCM HCIOJIb30BAHUA 0o mnmponecca oOmeHa
BOJLBI 1 CE€pOBOAOPOAA, mmbo mponecca oOMeHa aMMHUaKa 1 BOOOpOJa, BKIIFOYAIOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJOHHBI, M3rOTaBIMBAEMbIE W3 MEJIKO3EPHUCTON YIVIEPOJUCTON CTaIH
(manpumep, ASTM AS516), muamerpom ot 6 M (20 ¢pyTtoB) mo 9m (30 dpyros),
KOTOpbIE€ MOTYT AKCIUTyaTUPOBAaThCS MpPH NaBIEHHUSAX CBbllle wiu paBHbIX 2 Mlla
(300 pyHT/KB. mIOKWM) W UMEIOT KOPPO3WOHHBIM JOMYCK B 6 MM WM OOJIBIIE,
CHelMaNTbHO NpPEeIHAa3HAYeHbl WM MOATOTOBIEHBI Ui MPOU3BOJCTBA TSKEIONW BOMBI
MyTEM HCIIOJIb30BaHM MpoIiecca H30TOMTHOTO 0OMeHa BOBI  CEPOBOIOPOIA.

Fa3OI[yBKI/I H KOMITIPECCOPHBI

Opnoctynenyarbie, ManoHamnopueie (T.e. 0,2 MIla wmu 30 QyHT/KB. m10iim)
LEHTPOOEKHbIE T'a30yBKH HJIM KOMIPECCOPHl I LUPKYJISLUU CEPOBOIAOPOIHOTO
ra3a (T.e. ra3a, cogepxaiiero 6osee 70% H,S), cnenuansHo npeaHa3HaAUYEHHBIE WU
HOJTrOTOBJIEHHBIE [l MPOU3BOACTBA TSKEJION BOABI IIyTEM HCIIOJIb30BaHUs Ipoliecca
oOMeHa BOJBl M CEpOBOAOPOAA.  OTH Ta30AyBKM MM KOMIIPECCOPHl HMEIOT
TPOM3BOANTEILHOCTD, MPEBBIMIAIONIYI0 WIH paBHYy0 56 m°/c. (120 000 SCFM) mpu
HKCIUTyaTalluy 1O/ TAaBICHUEM, MPeBbIIatonM uin paBHsM 1,8 Mlla (260 ¢yHT/KB.
JIIOM) Ha BXOJIE, U CHa0XEHBI CATbHUKaMH, YCTOWYUBBIMU K Bo3aeicTBuio H;S.

AMMHAYHO-BOJAOPOHbIE 00MEHHbIEe KOJOHHbI

AMMHaYHO-BOIOPOHbIE OOMEHHBIE KOJOHHBI BBICOTOH Oosiee wiu paBHOH 35 M
(114,3 ¢pyToB) nuametrpom ot 1,5 m (4,9 dyrtoB) 10 2,5 M (8,2 pyTOB), KOTOPBIE MOTYT
OKCIUTYyaTUPOBAThCA TOJ JaBieHHeM, mpeBbimammuM 15 MIla (2225 ¢yHT/KB.
JIOWM), CIEIUAbHO TpelIHa3HauYeHHbIe WM TMOATOTOBIECHHBIC NJISi MPOU3BOJICTBA
TSDKETION BOJIBI ITyTEM MCIOJIb30BaHUS Mpoliecca oOMEeHa aMMHaKa ¥ BoJopoaa. ITu
KOJIOHHBI MMEIOT TaKX€ M0 MEHbIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE
TOTO XK€ JUaMeTpa, YTO U HWIMHIPUYECKas 4acTb, Yepe3 KOTOPYIO MOTYT BCTaBIISAThHCS
WM BBIHUMATHCSI BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpemme YaCTH KOJIOHHBI M CTYNICHYATBIC HACOCHI

BHyTpeHHNE 4acTH KOJIOHHBI U CTYIIEHYAaThIE HACOCHI, CIIEIUAJIBHO NPEAHA3HAYCHHBIC
WM TOATOTOBJICHHBIE JUI KOJIOHH JUIA IMPOU3BOJCTBA TSDKEIOW BOABI IIyTEM
UCTIOJIb30BaHUs TIpollecca aMMHAYHO-BOJOPOAHOTO OOMeHa. BHyTpeHHHE YacTH
KOJIOHHBI BKJIKOYAIOT CIIEIMAJIBHO ITPEAHA3HAYEHHBIE KOHTAKTOPBI MEXKYy CTYIICHIMM,
CONCUCTBYIOIIME TECHOMY KOHTAKTYy ra3a M JKHAKOCTU. CTymneHYaTble HacOChI
BKJIIOYAIOT CHELUAIBHO MPEJHA3HAUYCHHBIE IOIPY’KAEMbIE B JKMIKOCTb HACOCHI VIS
LUPKYJISALMY JKUAKOTO aMMMaka B Ipezenax o0beMa KOHTAKTOPOB, HAaXOJSAIIUXCS
BHYTPH CTYIICHEU KOJIOHH.

YcraHoBkH 1 KPE€KHHIa aMmMHuaKa

VYcraHOBKM ISl KpEKMHIa aMMMaka, »JKCIUTyaTUpyeMble T[OJ] JaBJICHUEM,
npeBblmarommM Wi paBHbiM - 3 MIla (450 ¢byHT/KB. A10iiM), CHEIHAIBHO
MpeHa3HAYCHHBIC WM TOJTOTOBJICHHBIC MJIsi MPOM3BOJCTBA THKEIOW BOJBI ITyTEM
MCIIOJIb30BaHUS IpoIecca U30TOMMHOr0 0OMeHa aMMHaKa U BOJOPO/Ia.

NudpakpacHbie aHAIU3ATOPHI MOTJIOUIEHUS
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NudpakpacHble aHaIM3aTOPBl TOTJIOIMIEHHS, CIIOCOOHBIE OCYLIECTBIISTH aHAIU3
COOTHOILIEHUSI MEXIy BOJOPOAOM M JACUTEpHEM B peaJbHOM MacliTabe BpPEeMEHH,
KOI'Jla KOHIIEHTpAIUK JeHTeprs paBHbl WK peBbimaoT 90%.

Karaautuyeckue neuu

Karanutnueckne mneun ainsg mepepabOTKM 0OOTalieHHOro JIeWTepUEeBOro rasza B
TAKCIYHO BOAYy, CICHUAIBHO TMPEAHA3HAYCHHBIC WM IIOATOTOBJICHHBIC  IJIA
MIPOU3BOJICTBA TSHKENOM BOJBI IyTEM HCIOJIB30BAaHUS Ipolecca U30TOMHOrO oOMeHa
aMMHUaKa U BOJIOpoa.

IToaHble cHCTEMBI AJ BOCCTAHOBJIEHHUSA TSAKeJI0M BOABI HJIM KOJOHHBI JJI 3TOr0

[TonHble CcHCTEMBI BOCCTAHOBJICHHS TSKENOM BOABI WIM KOJIOHHBI JUIsl 3TOTO,
CIIELMAJILHO MPEHA3HAUYCHHBIE WM MTOATOTOBICHHBIE JJI1 BOCCTAHOBJICHUS TSDKEIION
BOJIbI 1O KOHIICHTPALIUU JEUTEPHUs] PEAKTOPHOTO KauecTBa.

MMOACHUTEJIBHOE 3AMEYAHUWE

OTH cHUCTEMBI, B KOTOPBIX JJIS1 OTAEICHHS TSHKEIOH BOJBI OT JIETKON BOJBI OOBIYHO HCIIONIB3YETCS
nporecc BOAHON IUCTWIISLMK, CHEIUaIbHO MpeJHa3HAueHbl WM MOATOTOBJIEHBI UL
IIPOM3BO/ICTBA TSDKEJION BOJBI PEAKTOPHOTO KadecTBa (T.e. 00bI4HO 99,75% oxucu neiitepust) u3
3aMacoB TSKENIOM BOJAbI MEHBLIEH KOHLIEHTPALIMH.

YcTaHOBKH )i KOHBEPCHH YPaHA U IJIYTOHHS, UCHOJb3yeMbIX NMPH
U3rOTOBJIEHHMH TOIJIMBHBIX 3JIEMEHTOB, U JJI1 pa3/ejieHlsl M30TONOB
ypaHa, Kak omnpeaejsieTcss B pa3aenax4 U 5, COOTBETCTBEHHO, H
o0opy10BaHHe, CIENUAJBHO MpeIHA3HAYEHHOEe WJIN MOAT0TOBJIEHHOE
JJIS1 3TOTO

OKCIIOPT

OKCIIOPT MOJTHOTO KOMITIEKTa OCHOBHBIX €IMHUII B paMKaxX 3TOW TpaHUIIBI OYAET MPOUCXOTUTH
TOJILKO B COOTBETCTBHH C MpoleaypamMu Memopanayma. Bce ycTaHOBKH, CHCTEMBI U CHIEIIMATLHO
MpeaHa3sHAYCHHOS ¥ IOATOTOBICHHOS OO0OpYAOBaHWE B paMKax OJTOH TPaHUIBI MOTYT
WCIOJNB30BATECS Ui 0OpaOOTKW, W3TOTOBICHHWS  WIM  NPUMEHEHHS  CIIEIHAJIbHOTO
PpacHIETUIAIONIErOCsl MaTepuara.

YceraHoBKkM  Jisi  KOHBEPCHMM YpaHa M 000pyJdoBaHHe, CHeNUATbHO
NpeIHA3HAYEHHOE U MOAT0TOBJIEHHOE /1JIsl 3TOr0

BBO/IHOE 3AMEUYAHUE

B ycraHoBKax M cucTeMax Jisi KOHBEPCHH ypaHa MOXKET OCYIIECTBISTHCS OJHO WM HECKOJIBKO
TIPEeBpaIIeHni U3 OHOI0 XMMHYECKOT0 M30TOMa ypaHa B JIpyroi, Bkitodas: KoHepcuio UO; B
UO,, xousepcuto okucert ypana B UF,, UF,, i UCly, xorsepcuro UF, B UF¢, konsepcuro UF4 B
UF,, kouBepcuto UF, B Metannuyeckuii ypan u koHBepcuio ¢ropunoB ypaHa B UO,. MHorue
KJIIOUEBBIE KOMITOHEHTHI O00OpYJOBaHMS YCTAHOBOK JJIsi KOHBEPCHHM YpaHa XapaKTepHbBI IS
HEKOTOPBIX CEKTOPOB XHMMHYECKOH 0OpabaTbiBaroliell MPOMBIIMIICHHOCTH. Hampumep, Buabl
000pyIOBaHUsI, HCHIOJIB3YEMOT0 B 3TUX MPOILIECCaX, MOTYT BKIIIOYATh: MEYH, KapycelbHbIE Me4H,
pEaKkToOpsl € TCEBJOOKIDKEHHBIM CIIOEM KaTajlu3aTropa, >KapoBbleé pEaKTOpHbIE OalHH,
KHUIKOCTHBIE  LEHTPU(QYTH, IOUCTHULILMOHHBIC  KOJOHHBI ¥  KHAKOCTHO-KHIKOCTHBIE
9KCTPAKLIMOHHBIE KOJIOHHBI. OJHAaKO HE MHOTHME KOMIIOHEHThI OOOpYAOBAaHUS HMEIOTCS B
"roToBOM BHzEe"; OOJBIIMHCTBO M3 HUX JIOJDKHBI OBITH MOATOTOBJIEHBI COTNIACHO TPEOOBaHUSIM U
cnemuduKamymaM 3aKka3yuka. B HEKOTOpBIX ciydasx TpeOyeTcss YUWTHIBaTh CIICIHUAIBHBIE
MIPOEKTHBIC M KOHCTPYKTOPCKHE OCOOCHHOCTH JUIS 3aIUTHI OT arpEeCCUBHBIX CBOWCTB HEKOTOPBIX
n3 obpabareiBaeMbix xumudeckux BeuiectB (HF, F,, CIF; u dropuns! ypana). Hakonen, cnenyer
OTMETUTh, YTO BO BCEX Mpoleccax KOHBEPCHHM ypaHa KOMIIOHEHTHI OOOPYIOBaHUS, KOTOpPHIE
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OTZEJIbHO CHELUAJbHO HE IpEJHA3HAYEHbl WIM IOATrOTOBJIEHBI Uil KOHBEPCUM YpaHa, MOTYT
ObITh 00BEIMHEHBI B CHCTEMBI, KOTOPBIC CIIEIUATBFHO NpeAHA3HAYCHBl WM TTOATOTOBICHBI IS
HCTIOJIB30BaHMS B LIETSAX KOHBEPCUHU ypaHa.

Cl'[el.ll/la.]'ILHO NpeaAHasSHAYCHHbIC WJIH MOATOTOBJCHHBIC CUCTEMbI 1JIs1 KOHBCPCUH
UO3 B UF6

I[NHOACHUTEJIBHOE 3AMEYAHUE

Koneepcust UO; B UFg MOXKET OCYIIECTBIATHCSA HEMOCPEACTBEHHO (GTopupoBanueM. Jlms
mporiecca TpedyeTcss HICTOYHUK T'a3000pa3HOTo PTopa WIH TPeXYTOPUCTOTO XIIopa.

Cneuuanbno npeaAHasHaAaYC¢HHbI¢ WJIH MOAT0OTOBJICHHBIC CUCTEMBbI /I KOHBECPCHUH
UO3 B UOz

MNOACHUTEJIBHOE 3AMEYAHUE

Konepcuss UO; B UO,; MOXET OCyHmecTBIATECA MHocpeacTBoM BoccraHoBineHHs UQO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM WIIM BOZAOPOJIOM.

Cneuna.m,ﬂo npeaAHasHA4YCHHbIC WJIH MOATOTOBJCHHBIC CUCTEMBbI 1JId KOHBCPCUH
UOz B UF4

IMMOACHUTEJIBHOE 3AMEYAHUE

Kouepcust UO, B UF, Mmoxer ocymiecTBiaTbes mocpeactBom peakmuu UQO, ¢ razo00pa3HbIM
¢ropucteiM Bomoponom (HF) mpu temmeparype 300-500°C.

CrnenuajabHO NnpeaHasHAYCHHbIC WM MMOJATOTOBJICHHBIEC CUCTEMBI /1JI1 KOHBEPCUH
UF4 B UF6

INOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF, B UF¢ ocymecTBiseTcss mOCPEACTBOM SK30TCPMHUUCCKON peakiuu ¢ GropoM B
peaktoproii OamHe. UFs  KkoHOmeHcHpyeTcs M3 TOPSYMX JIETyYHMX Ta30B IOCPEICTBOM
MIPOITYCKaHUs TTOTOKA Ta3a uepe3 XOJOAHYIO JIOBYIIKY, oxJaxaeHHywo 1o -10°C. [lns mporecca
TpeOyeTcst HCTOYHUK ra3000pazHoro ¢ropa.

CnennajJbHO NpeAHA3HAYECHHbIE WM MOAT0TOBJICHHBIE CHCTEMBI /sl KOHBEPCHHU
UF4 B MeTa/IM4YecKHil YpaH

MOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF,; B MeTammnmuecknii ypaH OCYIIECTBISIETCSI MOCPEACTBOM €r0 BOCCTAHOBJICHUS
MarfueM (KpymHBIC TApTHH) WIM KaldblueM (Maible MapTu). Peakius oCymiecTBISIETCS HpH
TeMIiepaTypax Bblllle TOUkH TuiaBieHus ypana (1130°C).

CHeI[I/Ia.]'IbHO NnpeaHasHAa4YC¢HHbIC WM MMOJAT0TOBJICHHBIC CUCTEMBI /1JI1 KOHBEPCUH
UF6 B UOz

I[NOACHUTEJIBHOE 3AMEYAHUE

Kougepcust UFg B UO, MOXET OCYLIECTBIATHCS MOCPEJACTBOM OJHOTO M3 TpexX IpolieccoB. B
nepBoM npouecce UFs BoccTanasnuBaercs u ruaponuzyercst B UO, ¢ UCIIONIBb30BaHUEM BOAOPOJIa
u napa. Bo Bropom mpouecce UFq rumponusyercs pacTBOPEHHEM B BOJIE, Ul OCAXICHUS
JMypaHaTa aMMOHUsI 100aBisieTcsl aMMHUakK, a IuypaHar BoccraHasinuBaercs B UO, Bonoponom
nipu Temneparype 820°C. Ilpu Tperbem mporecce razoodpasusie UFg, CO, n NH; cmemmBatoTcst
B BOJIC, OCaKAasl ypaHWIKapOOHAT aMMOHHA. Y paHUIKapOOHAT aMMOHUS CMEIINBAETCS C TIAPOM
u BojopojoMm 1ipu temmnepatype 500-600°C nis nmpoussoactsa UQO,.

Kougepcust UFs B UO, yacTo ocyiiecTBisieTcsl Ha TIEPBOM CTYNEHN YCTAaHOBKH 0 U3TOTOBIEHUIO
TOIUIMBA.
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ChneunuajabHO NnpeaAHasHAYCHHbIC WM MMOJATOTOBJICHHBIEC CUCTEMBI 1JI1 KOHBEPCUH
UF6 B UF4

INOACHUTEJIBHOE 3AMEYAHUE

Koungepcus UFg B UF, ocymiecTBiisieTcs mOCpeACTBOM BOCCTAHOBIEHUS BOJIOPOAOM.

Cl'lelll/IaJIbHO NnpeaAHasHAYCHHBIC WM MMOATOTOBJIECHHBIEC CUCTEMBI IJIA KOHBEPCUH
UO; B UCl4

MNOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO, B UCly MOXET OCyIIECTBIATLCS ITOCPEACTBOM OIHOTO W3 ABYX mpoueccoB. [lpum
mepBoM mporecce mnpoucxomuT peakmus UO, ¢ gerbpexxmopuctsiM - yriepogoMm  (CCly)
npubsusurensHo npu 400°C. Ilpu BTOpoM mpoiiecce npu Temieparype npubnusurensio B 700°C B
npucytcTBun razoBoit caxu (CAS 1333-86-4) nponcxomur peakius UO, ¢ OZHOOKKCEIO yriepona u
XJI0pa, B pe3yabpTate KoTopoit oopaszyercst UCly.

YcraHoBku aJs KOHBEpPCUH IIYTOHUA WM 060pyIl0BaHne, CIICHUAIBHO
NpeIHA3HAYCHHOE UJIN IMOAT0TOBJICEHHOE 1JISl 3TOI0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cuCTeMax KOHBEPCHM IUIyTOHHMS TIPOMCXOAMT OJHO MM HECKOJIBKO
IIpeBpallleHH OJHOTO COAEpIKaIlero IUTyTOHUH XUMHUYECKOTo COEAMHEHHs B APYroe, BKIIoYas:
KOHBEpcUl0 HuTpata IutyToHuss B PuO,, xomeepcuro PuO, B PuF, m xonBepcuro PuF, B
METAIMYECKUI IUTyTOHUH. YCTaHOBKM JUIA KOHBEPCHM IUIyTOHHMS, OOBIYHO CBSI3aHBI C
nepepabaThIBAIOLIMMHU YCTAHOBKAMH, OJTHAKO OHM MOTYT OBITh TaK)Ke CBSI3aHbI C YCTAHOBKAMH I10
W3TOTOBIICHHUIO ITyTOHHEBOTO TOIUIMBA. MHOTHE KJIIOYEBBIE KOMIIOHEHTHI 000pYIOBaHUS
YCTAHOBOK /TSI KOHBEPCHM IUTYTOHMSI XapaKTEPHBI JUI HEKOTOPBIX CEKTOPOB XHMHUYECKOM
oOpabaTsIBatomiel mpoMbIUIeHHOCTH. Hanpumep, Buasl 000pyI0BaHUs, UCIOIB3YEMOI0 B 3TUX
Ipoleccax, MOTyT BKJIOUYATh: I€YH, KapyCEeNbHbIE MEU, PEaKTOPhI C MCEBAO0KIKECHHBIM CI0EM
KaTalli3aTopa, JKapoBbIC PEaKTOpHBIC OAalIHM, >KHUAKOCTHBIE LEHTPH(YTH, ANCTHULINHOHHBIC
KOJIOHHBI U XHJKOCTHO-XHUJKOCTHbIE 3KCTPAKIIMOHHBIE KOJOHHBI. MOTYT TaKXe MOTpeOOBaThCS
ropsiuue KaMmepbl, epuaTodHble OOKChl U TUCTAHI[MOHHBIE MaHUMYIATOpbl. OJHAKO HE MHOTHE
KOMITOHEHTHI 000pyI0BaHUS UMEIOTCS B "TOTOBOM BHJE"; OOJBIIMHCTBO M3 HUX JOJDKHBI OBITH
MOATOTOBJICHBI COTJIACHO TPeOOBaHMSIM M clielU(pHUKAnUsAM 3akazuumka. [Ipu MpoeKTHpoBaHUU
HACTOATENILHO HEOOXOIUMO YJETsITh 0c000e BHUMaHKE CIIeNH(PUIECKUM OMACHOCTSM, CBSI3aHHBIM
C pazMoaKTUBHOCTBIO, TOKCHYHOCTBIO M KPUTHYHOCTHIO, KOTOPBIE XapaKTEepHBI AJsl IUTyTOHUS. B
HEKOTOPBIX CIy4yasx TpeOyeTcs y4YHUThIBaTh CIICIHAIBHBIE IPOSKTHBIE M KOHCTPYKTOPCKHE
0COOCHHOCTH ISl 3alIMThl OT arpecCHBHBIX CBOWCTB HEKOTOPBIX M3 00pabaThIBaEMBIX
XUMHUYecknx BemiecTB (Hampumep, HF). Hakonen, crnemyer oTMeTHTh, YTO BO BCEX ITpOIECccax
KOHBEPCHUHM IUTyTOHHS KOMIIOHEHTHI OO0OpYJOBaHMSA, KOTOPbIE OTAEIBHO CIICHHATBHO HE
NpeJHa3HaYeHbl WJIM IOJTOTOBJICHBI Ui KOHBEPCUHM ILTYTOHHS, MOTYT OBITh OOBEAWHEHBI B
CUCTEMBI, KOTOPbIE CHELUAIBHO NPEAHA3HAUYEHB! UM MOATOTOBICHBI AJIS UCIONB30BaHUS B LENIAX
KOHBEPCHUH LTy TOHUSI.

Cl'[eIII/Ia.]'IbHO NMpeaAHasSHAYCHHBIC WJIN NMOATOTOBJIECHHbIEC CUCTEMBI /I KOHBEPCUH
HUTPATA INIYTOHUA B OKCHU]T

MMOACHUTEJIBHOE 3AMEYAHUWE

B umciio OCHOBHBIX OIEpalMii ATOr0 Mpolecca BXOAAT: XPaHEHHE W KOPPEKTHPOBKA HCXOIHOTO
TEXHOJIOTHYECKOr0 MaTepHuana, OCaXICHHEe U pas3lielieHHe TBEepIod u KUAKOH (as3bl,
IIpOKaJIMBaHKe, 00palleHne ¢ MPOAYKTOM, BEHTHIISILNS, OOpalieHue ¢ OTXOaMH M yIpaBJICHUE
mporeccoM. TeXHONIOTHYeCKHe CHCTEMBI CIEIHaIbHO O00OpYHOBaHBI TaKUM 00pa3oM, YTOOBI
n30exarh JOCTHIKEHHUS KPUTHYHOCTH U PAIMalMOHHBIX 3P (EeKToB, a Takke CBECTU K MUHUMYMY
OITaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTHIO. Ha OOJBIIMHCTBE yCTAaHOBOK IO IepepaboTKe 3TOT
KOHEYHBII NPOIecC BKIFOYAET KOHBEPCHIO PACTBOpA HUTpATa ILTyTOHHS B JABYOKHCH ILTYyTOHHS.
Jlpyrue npouecchl MOTYT BKJIIOYaTh OCaXJIeHHE OKcajlaTa IUTyTOHUS WIN EPEKUCH TTyTOHUSL.
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7.2.2. CnenuajJibHO TIPeJHA3HAYEHHbIE MJM TMOATOTOBJIEHHbIE CHCTEMbI JIJIf
NMPOM3BOACTBA METANINYECKOT0 IJIYTOHUS

INOACHUTEJIBHOE 3AMEYAHUE

OroT npornecc 00BIYHO BKIOYaeT (GTOPHPOBAHKE JIBYOKHCH IUTYTOHHUS, OOBIYHO C MPUMEHEHHUEM
BBICOKOAKTHBHOTO (DTOPHCTOrO BOAOPOJA, C LIENBI0 IONy4eHHs (TOpHAa IUTYyTOHUS, KOTOPBIH
BITOCJICAICTBMH BOCCT@HABIIMBAETCSI C MOMOIIBIO METAJUIMYECKOTO KaJIbIIMSl BHICOKOW YUCTOTHI JI0
TIOJTY4EHHsT METAJUINYECKOTO IUTYTOHMS M (PTOpUIA KaJbLUs B BHJE IIIaKa. B YHCIO OCHOBHBIX
omepauid JAQHHOTO Ipolecca BXOmAT: (TOpHpoBaHWE (HAIpUMeEp, C I[PUMEHEHHEM
000pyZoBaHMsA, COISpIKAIIEro OJaropoAHble METAIIbl WIM 3alUIIEHHOrO IOKPBHITHEM U3 HHX),
BOCCTaHOBJICHHE MeTaJlla (HalpuMep, ¢ MPUMEHEHHEM KePaMHUUECKHX THIJICH), BOCCTAHOBJICHUE
IUIaka, oOpamieHHe C NPOJAYKTOM, BEHTWIALMS, OOpamieHHe C OTXOJaMH W YIpaBJiCHHE
mporieccoM. TexXHOIOTHYecKrne CHUCTEMBI, B YaCTHOCTH, 00OpYy/IOBaHBI TaKMM 00pa3oM, YTOOBI
n30exarh JOCTHKEHHUS KPUTHYHOCTH U PAIMallMOHHBIX 3P ]EeKTOB, a Takke CBECTH K MUHUMYMY
OITaCHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO. Jpyrue mpomeccsl BKJIIOYAIOT (TOPHPOBAHHUE OKCAJIATA
TUTYTOHHMS WM NIEPEKHUCH TUIYTOHUS, 32 KOTOPBIMH CJIelyeT BOCCTAHOBJICHHE METaIlIa.
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