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ONPELEJIEHUE COOEPXAHUSA Np-237 B YPAHOBbIX
MATEPUANAX METOJOM MACC-CNEKTPOMETPUU
C UHAYKTUBHO CBSI3AHHOW NNA3MOW NOCJIE OTAEJIEHUS
YPAHA METOAOM PACNPEOENMUTENIbBHONX XPOMATOIrPA®UN
C OBPALWLEHHOW ®A30M
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@IV "Ypansckuit anexTpoxumuyeckini komBunar”
624130, Hoeoypansck Ceepanosckol obn., A3epyanckoro, 2

Moctynuna 8 pegakyuk 17 wana 2006

PaspabotaHa meToguka onpegenedua Np-237 metoaom macc-cnekTpoMeTtpum . MHAYKTWBEHD CBA-
3HHOA NNA3AMOR B YRaHOBEX MAaTEpUanax ¢ NpensapuTensHeM OTABNEHAEM YDAHA METOOOM pac-
NpenenvTensHOR xpoMaTorpadii ¢ abpawedHod $as3oi. Wayuedo xpomaTtorpadiieckoe NoBeLe-
HME HENTYHMA B cpege TEM = 3 M HCI. JoctwrsyT npegen obnapywedyn Np-237 pasiuii 1,3 \r/r

ypada.

Canpuirnn Anexcanap Buktoposuy - Havanb-
winx Yentpanernoli 3asogqokoi naGoparopmuun
YOXK, xanguaar TexHHYeCKHX Hayk, naypear
FlocygapcreeqHoR npesmnmn PO,

06nacTs HaY4HbIX HHTEPECOB: DagHOMEeTDH-
YeCKHE H Macc-CNeKTPOMETDHYECKHE METOLbI
aHanW3a ypanoBsIX MarepHanos i o6LexTos

oKpyXaioLled cpesbi

Fonwk Bacwnwid Muxaidnoewy - 3aMeCTHTENb
wavambuika U3 Y3XK no koHTponsHO-aHania-
THYeCcKkHm paboTam, kanguaaT XHMHYEeCKHX
HayK.

Drﬁnacn HEYYHLIX HHTEPEeCOoB: aHANHTHYeCKan
XMMHA BbICOKOYNMCTRIX BELWECTE, aTOMHER H
aromuo-abcopbynoHHan CNEKTPOMETDHA
macc-cnexTpomerpus ¢ MCI yparossix mare-
pranos H 06LEKTOR OKPYKSIOLER cpenb.

Kucene Tarsana ApOHOBHE - PYKOBOGWTENL
rpynnel cNexkTpansHoro anannsa U3n YoXK,

D6nacTe HaYYHLIX HHTEDECOB: METOLbI
ATOMHO-3MHCCHOHHOHA CNEKTPOCKONKHK W Macc-
CMeKTDOMETDHN C MHAYKTUBHO-CBAIZHHOA
Ia3amMon.

Tpenaves Ceprei AnexcaHApoBHy - HHXeHep
rpynnsi cNeXTpansHoro aHanu3a XWMuKo-
ananuruyeckoi naboparopuw U3 YIXK,
ACNHPAaNT,

O6nacTs HaYyYHLIX HHTEPECOB: SaTOMHO-
SMHCCHONHLIA H MacC-CNexTROMETPHYECKHE C
HHOYKTHWBHO-CBRA3AHHONR NTaiMoR aHanns3
YPaHOBLIX MaTEepHanos.
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B nacroauee BpEMA METOI MaCC-CIEKTPOMET-
PHE C MHIVETHBEHO CBA3aHHON naasmoi (MCTT-MC)
HAXoAUT Bee Goisliee MPHMEHeEHWE 1A aHAIH3A
pPasmIYHEIX 06 BEKTOR, B TOM UMOE WU ONpenene-
HHA COAePHEaHMA PATHOAKTHBHBIX IpUMecei B ypa-
HOBBIX MaTepHanax |1, 2].

HanbGonee mecTrne TReGoBaHMA 10 A0ITYCTHMO-
My cogepacaro Np-237 npeabABNHIOTCH i HH3KO-
oforauedHoMy rekcaTopray vpasa (MdY), npe-
HAZHAYEHHOMY LA [IPOA3B0ACTEA TOILUTHES JHEepre-
THYECKMX peakTopon. B aapickMocTy oT rpeboBarii
JARAIYHEOB, TPEeAeiibHOEC COIepiaHHe TPaHCypaHo-
BhIX AIEMEHTOB B HEM MOJMET OrpaHmIHBATLCH 31~
gennen 0,2 B /T ypana, yTo npHGIManTe ThHO AKBH-
BAJICHTHO cotepaanmo Np-237 - 8 1r/r ypana. He-
CMOTPA HA MPHHLMITHANTEHVIO BOSMOMKHOC TS TPAMO-
ro Macc-cnexTpoMeTpruyecikoro ¢ MCI onpegeresns
Np-237 BYypaHOBLIX MATEPHANAX 9YBCTBHTENLHOCTE
METOLA OFPAHH IHBACTCA M300apHEBIM HATOKEHHEM
Ha Macce 237 a.e.M, XBOCTA [TMEa OCHOBHOIO H30TO-
na ypaHa Ha macce 238 a.e M. Benrauna gionajia co
CTOPOHBI M3oToNA vpana-238 B ol aHaiMTH-
qeckHi curHan Ha macee 237 a.e.u, onpeaenseTea
HAOTOIMHYECKOH SVBCTRHTEIBHOCTRIO MACC-CIICKTPO-
MeTpa. 3TOT NapaMeTp XApaAKTePHIYeT HaMeHeHHe
VPOBHA AHAMMTUHECKOTO CHTHALA Ha Maccax M+ |
M M-1 a.e.m. ITpH HATTMHKWK HAa Macee M MUEKa © BhICO-
KOH MHHTeHCHBHOCThIO, JL18 cOBpeMEHHBIX MOJeei
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KBAJIPYTIONBHBLY MaCC-CriekTpoMeTpos ¢ HCTT nao-
TOMHHECKAR YYBCTEMTETBHOCTE C0 CTOPOHLI HA3KHX
mace He xyme ves 10, B pames coayyae aTo oaHa-
HaeT, 4T0 (POHOBLIH AHATH THYECIGHI CHIHEA Ha Mac-
ce 237 a.e.m., Gyzser Ha 6 NOpAIKOB BETHYHHBI MEHB-
LII€ aHATHTHYECKOT0 CHIHANA HA Macce 238 a.e m.
B paGore [ 1] onucada MeTOIMEA ollpeleleHUH co-
JNepHaHiA HENTYVHHA B PACTROPaX A30THOKHCI0T0
YPAHHIA HA MACC-CNEKTPOMETPE ¢ HHAVETHEHO CRiT-
aaHHOA naaamol Tuna +cELEMENT: dupambl
FINNIGAN MAT Ges oteneHHs oT ypaHoBoil MaTpu-
ubl. Bnarojgaps npuMeHeHuo Tpubopa c IBOMHHON
(QORYCHPOBKON M ANropHTMa VUeTa (PoHA co CTopa-
HBI [TMKEA BLICOKOH HHTEeHCHBHOCTH HA Macce 238
..M. YIATOCE HOCTHIHYTE Npefeia obHapyieHHA
Np- 237 pasuoro 270 ur/r ypaHa, 9To HEAOCTATOM-
HO 14 peinesHs GolLIIHHCTEA IPAKTHICCHIX 34-
aa4. Menonsaosanue MeTOA0B NpeIBapUTeIbHOrD
OTAEIEHHA HEMTYHHA OT YPAHA MO3BOIAET CHHANTL
npeaen obiapymsedda HENTYHHA- 237 Ha HECKOTE-
KO MOPAIKOB,

Bribop MeTona pasaeneH A YPaHa H HEITTVHIA

CeefeHna 06 YOTONHHBOCTH HENTTYHHA B DA3TUY-
HEIX BAIEHTHBIX COCTOAHMAX OKHCIEHHA H YOII0BH-
HX ero crabHIH3aMH No1polHo HanoKeHs! B pafo-
Tax [3.4]. [Lna aHanuTHYeckol npakTHEY HanGoTh-
Hiee 3HAMEHHE HMeIOT BATEHTHLIE (hopMBl HETTTV-
Hua IV, V i VI, kaxk naubosiee yetoiunboie, DicT-
PAKLMOHHAS CII0COBHOCTE HENTYHMA B BUIE BHYT-
PHEOMILIEKCHBIX COSAHHEHHA YMEeHBLIACTCH B PAITY
BavteHTHOCTER IV=VI>V. YuuThIBAA TOBEIEHHE HE-
NTYVHHA 1 YpaHa B PA3IHYHBLY JKCTPAKIIAOHHBIX
CHCTEMAX, H HAMEHAR BAIEHTHOCTH HEMTTYHUS © 10-
MO 3HDERTHBHBIX BOCCTAHOBUTEIEH, vaaeTen
A0GHTECA XOPOoUIero pasjiefeHHA 9THX AIEMEHTOR,

Henrmyuui MoMHO BLIAEIHTE 3KCTPAKIIHOHHBIM
METOLOM C HCIOML30BAHMEM TeHOWTT prdrropaneTo-
Ha [TTA) [5]. Tpubyrundocdara (TBD) [6] u nu-2-
srunrexcradocthopHoil kucnoTs (J1-2-3TPK) [7]. B
METOAMKE ollpeseneHua HenTyuuA B MDY [5] ¢ ank-
tha-coeRTpoMeETpUYECKAM OKOHYAHNEeM Npejiara-
©TCH CXCME BLLISACHHA, OCHOBAHHAA HA DKCTPaK-
L Herrmyema 0,5 M pactsopom TTA B kcwtone, [na
BOCCTAHORIEHHA M cTabMiM3almMy HenTyHUA B TV
BA/IEHTHOM COCTOAHHH HCIIOTB3YETCH CMECh MIPO-
HCHIAMHHA COMAHOKUCI0rO H XI0PpHCTOrD Menean.
Peagerpakumio HeNTYHHA M3 opraduyeckoil daan
npoBoaaT BM azoTHol kHcaoToi. AHAIOTHYHAR XH-
MHYECHAA NOATOTeBKA npol MDY 1 3aKHucH — OKHCH
VpaHa BocnpoMase eHa 8 metoguie (OF 001, 466),
paapaloTaHHON B XHMHKO-aHATHTHYeCKOH nabo-
paTopru I3 YIXK nng onpenenedis cone praHms
HENTVHHA B YPAHOBBIX MATEPHATAX, FTA METO MK
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NPEIVCMATPHBAET HAMEDEHHE coaepianna Np-237
HE MACC-CNERTPOMETPE ¢ HHAYKTHRHO CBA3AHHOM
nnasmoit, Metoausa ofnajaeT HH3KHMMH Npeiena-
M obHapysenya (0,0 LHr HenmyveKa /T vpaHa npu
Hagecke npofsl 51 100 ypaHy), 0QHaKo olepaimm rne-
PHOAHYSCKOH AKCTPAKLIIMH M PEAKCTPAKIIME HATITY -
HHUA, VIIAPHUBAHUA DESKCTPAKTA NENal0T ee J00Ta-
TOHHO TPYVIAOEMKOH M NPOIOIAMTENLHOIT.

B nactoniiee ppera naubonpiles pasBMTHE B
AHANUTHYECKOH XMMHM AKTHHOMI0B npHolpean
TEXHHYECKH JIETKD OCYIIECTBHMELE H Bhicokoaduper-
THBHLIE XpoMaTorpauyeckie MeTo/lsl pasienie-
HHMA, 9TO MOIBOAAET HCTIOILIOBATE HX B KAHECTHE
ANLTEPHATHBLL METO/IY [MEPHOAHYECHOH SHCTDAR-
1HH. B npakTike XMMHEO-aHATHTH Y eckoi nabopa-
TopuK L3J] 1 pasieiedua ypana ¥ OpuMeced
HCNOILIYETCA METOJ KONOHOYHOH PACTpele/THTEL-
Hoii xpomaTorpadmn c obpaentoi drasofl (orpac-
anepos Metoanka OM 001 .476). PasneneHue npoue-
XOJHT HA KOJIOHKE, 3aroiHeHHoH nmopowkoolpas-
HBIM (P TOPOIIACTOM © HAHECE HHBIM HA Bro TTOBEpX-
HoeTs TpuiyTiadgiocdaronm [THD). B pabore [8] 1na
PA3OeIeHHA YPAHA, HENTYHUA, IUIYTOHHA M TOPHA
TAKMKE [IPHMEHACTCH AHANOIMYHLIT MeTo) paaje-
JICHMA. TC B KAYMeCTHE OKCTPATeHTOR MCNOIL3YVIOT -
cA nepasfasnenibie THD n gn-aea stundgoedop-
HaA kucnoTa ([1-2-30DK), HaneceHHbIe Ha HHEpT-
HLIH HoCHTeIE [(Topomtact-4).

IKCcHepHMMEeHTANBHARA YACTh

[1A pasneneHHA ypaHa ¥ HeNTYHHA Obuta M-
NOIL30BAHA XPOMATOr padMYeckan KOoHKE (1THHA
300 MM, auameTp B MM, 3anaiHeHHan mopolnkoos-
pasHsM hTOPONIACTOM C HAHECEHHBIM HA €10 [10-
BEPXHOCTL HepasbapteHHLIM TpubyTiuihocdaTom.
Ha anTepaTypHBIX JaHHBIX 10 SKCTPAKUME Herrry-
HEH MABECTHO, YT0 HENTYHHA (V) NpaRTHYECKH He
axcTparupyveTca dhocdopopraHHMecKiMe coeiHHe -
HUAMM, B TOM Upcae 1 THD [6]. OpHaxo cyilecTBeH-
HaA pasHHila B 3HaveHUAX koadpupenTa pacnpe-
nenenua ypasa (VI) v ventyims (V) B cucteme TBd-
HCI |8] nospoasina HageaThesa Ha UX adperTHBHOE
pasfeneHe, cOrMAacHo TUTePaTVPHLIM JAHHLIM OI1-
THMATbHASA CPela 411 PasJeleHHA VPaHa 1 HenTy -
HHA - 3M conaHan kiciora. B kavectee pocerano-
BHTENA peiteto GeUI0 HCMoMb30BATE FHIPOKCIIA -
MMH CONAHOKHCIIBIN, TAK KAK OH HE OKA3LIBACT CV-
IECTBEHHOTO BIAHSHWA HA MATPHYHLI cocTas mpof
npu pocaeayiowesm MC c MCI anandae pacrBopos.

B peayasTare Obla npeaioreHa cleQVIoILaA cxe-
M onpeleneHHa HENTYHMA B VPaHORKIX MaTepHa-
nax:

- Nepesol coeauHen il ypara B pacTeop [FrHapo-
nn3a rexcath TOPHIA VpaHa WIH PACTBOPEHHE HABEC-
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KM 3AKHCH-0KHOH VPAHA B OMECH KOHIeHTPHUPOBAH-
HEIX A30THOH K COMAHON KHCAO0T B CODTHOLIEHHH
1:3});

- BOCCTAHOBACHHE HENTVHHA V] 10 Henryrua V i
COIAHOKHCNION cpee THAPOKCHIaMIHOM COIAHO-
HHCITEIM;

- BBIJIEJIEHHe HENTYHUA HA SKCTPaKIIMOHHO - Xpo-
maTorpadmydeckoi onoHke, aanoaseHnoi drroport-
MACTOM, Ha MOBEPXHOCTE KOTOPOT0 HAHECEH HEpaa-
Gasnennbiit TBD:

- OIpeaefeHHe COAeRMIaHMA HeNITYHMA B 3I0aTe
Ha MacC-CIEKTPOMETPE ¢ MHAYKTHBHO CBAIAHHON
TUIa3mMoif.

BeigeneHHe HENTYHHMA Ha 3KCTPAKIIHOHHO-
xpomaTorpahHuecKkoil KOJOHKE C HCMOALIOBA-
HHEM FHIPOKCHIaAMHAHA COMAHOKHCIONO B Kave-
CTHEE BOCCTAHOBHTEA

JLUA ME3VUeHHA NOBEIEHHA HEITTYHHA IPH pasie-
JIEHHH ¢ YPAHOM HA XPOMATOrpagMuecion KooHike
HapecKy cTaHAapTHOro ofpasla cocTara 3aKucH-
okHeH ypata [OCO 95 685) maccoit 0,1 r no ypamy,
coaepxatero 31.5 £ 0.9 wr nentynma/r ypana
(0,822 Bu/r ypana) pacTBopAIM TP HarpesadMy
Ha IUTHTE B CMECH KOHLEHTPHPOBAHHELX 830THOMA H
COMAHON kuetoT 1:3 10 TONHOTO pACTBOPEHHA Tpo-
Bl PAacTBOP yIIApUBAITK J0CYXA, LIOCHe yero K npobe
npuaeBate 3-5 s emecn cogepsaniedt SM HCL »
1 % rHapoKcHIAMHHA CONAHOKHCIoro, [ToayHenyio
CMECh HCMOIBE30BATH LIS PAacTBOPEHHA CYXOro 0c-
TaTHA Npobkl, MPOMBIBAHWA KOJOHKH ¥ JUIA pasfan-
JMEHHA TPaIYHPOBOYHLIX PACTEOPODE,

Pacreop npobhl NepeHociIH B KOJOHKY, [Tpenpa-
pPHTEIBHO MpoMerTyio 10 ma csecu HCL ¢ rapoken-
namuiom. [Tpoby smonpobain 40 M TO e CMecH,
cobrpad oTAeILHO Kaskbie 5 vma (2 caobojnnix obee-
Ma KoMoHEH) amoaTa. Kamyio MopLHm afmoaTta mpo-
AHATH3MPOBATN HA MACC- CIIEKTPOMETPE C MHAVETHE-
HO CBAZAHHON M1a3Moil THIa X7 NpPoHEEoIcTHRL KOM-
nanuu Thermo Elemental, paSoramnes B peskime
“Hot Screen”. B aTom pestime paboTh Mesyy ropent-
KOH M HHAYETOPOM BEOIMTCH 3a3cMICHHEI aKpal 1
MCAALIVIOTCA HACTPONIG apamMeTpas paboTbl HoH-
HOH ONTHEY, OTIHYHLIE 0T CTAHJAPTHOrO PeskHMa
padoTsl. [1puMmenenne pesma “Hot Screen” noaso-
JIHJIO 3HAYMHTEIEHO NMOBEICHTE YYBCTEHTEILHOCTE
Macc-crekTpomeTpa. B crataprHoM pestime pato-
Thl MACC-CIMEKTPOMETPA HYBCTBHTEILHOCTE Tprubopa
no ypauy coctasnget (50-60)- 107 mnvn/{cer-mrr/a).
[Mepexoa B pesuM “Hot Screen” MoaBoilAeT VBETHHTE
YYBCTEUTEIRHOCTE 10 300000 mvn /[cer-mir /). Ta-
paMeTphl pafoThl MACC-CIERTpOMeTPa C HHIYKTHE-
HO CBA3AHHOH niasmol B pexsaive "Hot Screen” mpu-
BeaeHblBTAaG, 1,

TaBnwuuya 1
YonoewA paborel MC ¢ MCP X 7 Series 8 pexame Hol
Screan ana onpegensysus HenTyHWA-237

MNapameTp HAaCTPORKA YacneHHos
IHEHEHME

MowwHocTs BY-reneparopa, Br 1050

Pacxog nnasmoobpasyiowero rasa, nivnH 13

Pacxon BCROMOraTenNsHOro rasa, niMnH 1.1

Pacxog pacneunArdliero rasa, nimuH 0,97

{MHEPTHARA CKUCTEMa BBOAA NPoE, pacnsinm-

Tens Burgener MIRAMIST)

Hanprwerme Ha noxHex nuHaax (B):
-MUHAE-3KCTRAKToP =750
-hoKYCHDYIOWaR NH2a 13,5
-L1 0,5
L2 -35
L3 -125
- -37
-D2 -145
DA, -57
Hexapole Bias TS
Pole Bias -2

 Wnpwna niaka Ha 10% eeicoTe 0,7aem

HanuGposky npubopa NpoManoLWIN [MPH 1oMo-
M PACTBOPOR, NPHIOTOBIEHHBIX MOCIEI0BATE -
HEIM paafapneries odpasloBbix pAIHCAKTHEHBIX
pacteopon Np-237 . nocrapnaeserx HITO "Paauessit
HHCTHTYT 1M, B, DXnonuna (r Capkr-Tlerepbypr)
cmeckio AM HCL v 1% ruppokcunamiia,

Peavnsrarsl SRCICPHMEHTA TOKAIANH, Y4T0 B CH-
creme THM- 3M HCI + 1% rugpoxcuiaMiaHa 100TH-
raeTed KOTHHeC TREHHOE ALIEIEHIe HENTYHIA, AT-
TECTORAHHOE 3HAMEHHe MaccoBoit 1ou Np-237 B
oTolpadHolt 1A anatHaa npole cocranigeT (3. 15 ¢
0,09) ur. Hamepenioe sHaveHMde, paccyiTaHHOe KAk
CPEAHES APHMIMETHHYECKDE PE3VITETATOB AP -
HbIX onnpegenednil, coctapaaeT (3.17 20.22) ur o
peayiIkTaTaM aHaTHaa napTuil anoara, cobpadHbIX
Ha BRIXO/E M3 XpoMaTor padhvyeckix koaoHok GsU1a
MOCTPOeH:R KPHBAA DII0HPOBRITHA HETYHWA, TpH-
BefleHHAA Ha pHc. 1.

I,:__ 3
EE,E
£ 2
1.5
1 \
0.5 ;
o " + +
15 20 25
V,omn

Puec.1. Kpveas aniouposaHns HENTYHUA-237 K3 ICTREKUMOHHG =
EPOMATArDARHUOCKOR KonoHkd (CBOBOOHLIR o bew RONaHKK
pageH 2.5 mn)
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By kpHBOil 5MOMPOBAHMA NOKA3LIBAST, 4TO 1A
MOMHOTO BhLACTCHHA HENTYHHA H3 KOJOHKHY J0CTa-
TouHO cobparh 25 M aTaTa,

OneHKa HEMCHEe H rpaHHAnbl HANA30Ha OmIpe-
AeIHEMEBIX conepmmlt HEMNTYHHA B 3JaKHCH-
OHHCH ypaHa

[Tpeaen obHapyxeHnsa Np-237 paccuuTaHHbIA Mo
3-CUTMa KPUTEPHIO 110 PE3YIIETATAM MHOTOKPATHEIX
HamMeperi | 10 peaynsTaToB) pacTBOpoB, COAEka-
urx 3M HCL i 1% reipoKcHIaMEHA M YHCTRIX 110
COMEPMAHMID YPAHA M HENTYHHA, COCTABHI
0,02 ur/a. Oauaro, npy ajatHae peaiLHBIX Npod
YPAHOBLIX MATEPUATOR HHAHAA FPAHKIA THANAZ0-
HA OTpeeIAcMbIX COIC PHaHI HenTVHAA GvaeT 3a-
HUCETE OT OCTATOMHBIX KOJMYeCTs ypana-238 B auno-
are. TIpu BeIBpaHHOM HAMM MeTOje pasfiel1eHis
YPaHa 1 HENITYHUA | MCIObL3YeMOoil HABECKE Mac-
coft 100 Mr o ypaHy 0cTaToYHOe KoM ecTEO ypaHa
B BOAHOH thaze MoaeT QoCTHIATE 2 Mur /s, Mawme-
PEHHA HHTEHCHBHOCTH aHaMMTHYECKOTO CHTHANA
Hamacce 237 a.e.M, A/1A PACTBOPOR C PAXIHYHBLIMHE
KOHIEHTPALMAMHE YPAHA M HHCThIX 10 COAe PHAHMI
HEMNTYHHA MO3BOJIHIM TOCTPONTL 3aBHCHMOCTh K-
BHUBANEHTHOI POHOBOH KOHLIEHTPALIMM OT COJlepika-
HMA YPAHA B aHATHIHPVEMBIX PACTBOPAX, KOTOPAA
npUBeNeHa Ha pre.2,

E 0,06
= pos
4
0,04
o & =
0.03 /f‘,,.r‘"
0,02 //
0,01
ﬂ/
i 5 110 15 0
G, mrin
Puc. 2. 3asmcimocTs BENW-HHE SKEABANEHTHOMD OHOBOR

KOHUEHTRAUMY Np-237 o1 conepwanns ypake —238 8 pacreope

HusHAsg rpanuua onpeieiseMoro gManasonsa
Np-237 momeT OBITh ONTpeAeneHa no popayme:

D =CxV/M, (1)

roe Dn- HIRHAA FpaHHIE JHATTA30HA ONpeaeTae-
MELX COepPIRatMi HerrTynua, ur/r ypaua; C-douo-
BAA SHAMBANIEHTHAR KOHIEHTPAIIHA HEITTYHHA Ha
237 a.e.m., Hr v (~0,005 Hr /sl HpH KOHLLEHT P -
MM ypaHa B pactsope 2 mer/ma - oy, puc. 2); V-
ofibeM BogHON daasl, M (25 i) M- macca vpaHa
npobe, r(0,1r).

Tarum ofpazosM, HHMHAA FPpaHMLIA HANasoHa
OIpeLelfeMbIX COAepHaHil HenTyin-237 B aann-
CH-OHHCH Ypada npu Hapecke npobs Maccoin 0.1 ¢
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cocrasuT 1,25 ur/rypana (0,033 Br/r ypana).

Onpenenenny copepianua HenTynHA-237 B
CTEHAAPTHHIX 06pasuax 3aKHCH-OKHCH YPaHA

Ina nposepky paborocnocoGHOCTH METOIHMEN
BELIH TPOAHANHIHPOBRAHE! CTAHAAPTHEE 00pOSLIL
COCTABA 3AHHCH-0XHCH YPaHa, aTTECTOBAHHLIE [0
COACPIRANMIO HEMTYHHA B TEXHOAOTHYecKHE pobsl
JAKMCH-0KHCH YPaH, CojepiralliHe HENTYHHI Ha
YPOBHE HECKONTRENX GBI/ T ypaHa. AHATHI NMPoBOTHI-
cA no paspadoTaHHOR MeTOIHEE MACC -CIEKTPOMET-
PUYECKOTD ¢ HHIYETHEHO CBA3AHHON naaavodi on-
pPeaeieH CONepHalMa HeNTYHUA-237 B ypaHoBLD
MaTEPHATAX, KOTOPAaA MPEANoIarasT BLEITOTHEHHE
CJIeAYIONINX OTepaLit:

- orlop npofibl 3akHMCH-OKMeH ypaHa Maccoi 0, 1
IO VPaHy:

- paaioxeHHe HABeCKH MTpo0kl TPH HATpeBaAHMK
HA [UTHTE B CMECH HOHIEHTPHPOBAHHLIX A30THOH ¢
COMAHON KMCA0T B COOTHOMIEHHH 1:3;

- VHapHBAHNE NOIYUeHHOTO PACTBOPA 40 CYXOTo
OCTaTKA,

- PACTBOPEHHE CYXOTO OCTATKA B 3-5 M cveck
3MHCL+ 1 %N,H,HCL;

- NEPEHOC MOIYVHEHHOTD PACTBOPA B XPOMATOIpa-
PHMECKYIO KOJIOHEY M 3II0MpoBaiie HenTyHHA 25
miaemec SMHCL + 19N H -HCL:

- aHammna amoata Ha MC ¢ MCITL

AHAIMI PACTROPOB Ha MACC-CIIEKTPOMETPE Bll-
TIOJTHSUTH B YCIOBHAX, yEasaHndex 8 Tadn, 1, LA yae-
TA BOAMOMHBLY TIOMEX W3-38 «HATOAEHHA XBOCTAL
[HEA Ha Macee YpaHa-238 Ha Maccey HenrTyHuA-237
B HAMEPHTENBHYIO MPOLEaYPY BROAHIN YPABHEHME
KOPPEKLAH:

I(F*"Np)=l,, - 5.3-1071(2#U) (2)

rae [**"Np)- curaan [ CKopocTh CHeTa UMIYILCOR)
ofyrcioBieHHBIH coaepxanuem “'Np, umn/e: 1 -
CYMMAPHBIA cHurHal Ha 237a.e.m. umn/e; [[FU)-
CHPHAA | CROPOCTH CYeTa HMITYILeoB) obycnosteH-
HLT cogepratdem 24U, nvn/c; 5.3- 107 woadpdn-
OHEHT, YHUHTHIBAKIIHI BIJIAL CO CTOPOHL! HA0TOTIA
vpaHa —238 (M30ToNUYecKad YWBCTEMTEILHOCTE
MACC-CTIeRTpOMeTpa).

Peaynurarel aHAIHaa cTaHIAPTHEIX 00pasnos o
TEXHOTOTHHECKHX Mpo0 3aRUCH-0KHCH YPaHa, pac-
CHHTAHHEIC KAK CPEIHEE ApADMeTHYCCHOE PEaYTh-
TATOB ABYX [TdpaiebHbiX ONpeaeteHui, npHeeLe-
Hhl B TAfT.2,

CpasHeHHE PeIVIETATOR, [TOJIYHEeHHLIX [10 IPejl-
NoMEeHHoH MeToAukKe onpeleneHna Np-237 merto-
A0M MACC-CIERTPOMETPHI ¢ HIIYHTHEHO CBAZAH-
HOI TUTAAMOM TI0CTE 0TAeIeHMA YPAHA METOL0M pac-
npefetTenbLHOA XxpomaTorpadun ¢ ofpaneHHO
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dasoi, c ATTEC TORAHHEBIMI SHAYSHIAMH B CTAHAAD-
THOM 00pasie 3aruc ORMCH YPaHA | Pe3vaLTaTa-
MH aHATHIOB, MOTYHEHHBLIX MO ﬂpyl‘&ﬁ. ATTECTORAH-
HOH METOIMKE, ITOKAILIN HX XOPOLUYIO CXOIHMOCT b,
ITO [0KA3ILIBAET BOIMOKHOCTE MCIONBIOBAHWA
MPeUIOKEeHHOH METOHMKH JUTA OITIpe/IeNeHUA colep-
saHua Np-237 B vpaHOoBbIX MaTepuanax. MeToau-
KA MOMET OBITEL TPHMEHEHA HE TOMBHO IR AHATH3A
AAKHCH-0OKHMCH YPaHa, HO H [U1A OoNpeIc/icHWA CoOaep-
mannA Np-237 8 rexcadrropujie ypana, nocie repe-
BO/1A €ro B pACTBOP MPH [TOMOLIM FTMIpoau3a. Meto-

Auka ofajgaeT pAgoM MPeMMYLLIeCTR [TePel ApYTH-
MH MeTOIaMH onpenenesua Np-237 B ypaHoBBIX
MATEPHATAX: MPOCTOTA PEATMIANHA XPOMATOrpa-
thrdecKoro pasaeneHHA ypaHa ¥ HENTYHHA, HCIIONb-
30BAHME MANEIY HABECOK ypaHa. CleqyeT oTMETHTD,
HTO [ PeI0MeHH LI yTIpoieHELNTE criocod KolHye-
CTBEHHOIO BhIJENEHHA HEMTYHMA ABNASTCH JIMIIL
OQHHM M3 MEOTOUHCIEHHBIX BAPHAHTOB HCNOMB30-
BAHMA XPOMATOr padMHUeCcKMX METOLOB JUTA pasie-
JEHAA aKTHHOHI0E.

Tabnuua 2

Peaynerate cnpegensqus Np- 237 B crangaprdbix ofpazuas ¥ TexHonorvHecks npobax 3akMcu-oKuck ypadsa

OGpazey ATTecToBaHHE aHaqeHre co- | Pesynsratel asanvaa no npeano- | PesynsTatel aHanuaano
nepwanma Np-237, Biirypaua | weHHoi metoavke, Brir ypara | OW 001.466-99, Biir ypara

OCO 95 684 -99 0,0872 £0,0023 0,087 £ 0,008 -

MCO 8181-2002 (COY Np-3) 00776+0,0013 00780008 -

TexH. npofa -1 - 1,4940,13 1,46+015

TexH, npoba -2 - 1,13+0,11 1,101

TexH, npoba -3 - 0,87 +£0,07 0,89+0,1

TexH, npoba -4 - 0,28 +0,03 0,27+003
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DETERMINATION OF NP-237 IN URANIUM MATERIALS BY ICP-M5 AFTER SEPARATION OF THE
LIRANIUM BY REVERSED PHASE DISTRIBUTION CHROMATOGRAPHY

AV, Saprygin, V.M. Golik, T.A. Kisel, 5. A. Trepachev

A technigue of Np-237 detection by ICP- M5 method in uranium substances with preliminary urani-
um isolation by reversed phase partition chromatography has been developed. The chromatographic
behaviour of Np in TBP - 3M HCI medium. The detection limit of Np-237 equal to 1,3 ng/g U is achie-

ved.
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