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[lpeaucnoBue

LlennunpuHuMnel cTaHgapTusauum B Poccumnckon @eagepaunmyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TexXHUYECKOM perynmpoBaHiun», a npasuna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmmn — OCT P 1.0—2004 «CtaHaapTtusaunsa B Poccunckon ®epgepaumin.
OCHOBHbIE MONOXEHUSAY

CBegeHUA o cTaHgapTe

1 PASPABOTAH NocypapcTBeHHBIM HaydHbIM ydpexaeHnem « BcepocCuMCKMM HayvHo-UccnegoBarTe-
NbCKNA, KOHCTPYKTOPCKUN N MPOEKTHO-TEXHONOTMYECKUNA MHCTUTYT opraHnyeckux yaobpeHun n topdgpar» Poc-
CUACKOWM akageMunn CeNibCKOXO3AUCTBEHHbIX Hayk W [ocydapCTBEeHHbIM HaydHbIM  yupeXaeHUeM
«Bcepoccnmncknin HaydyHo-nccneaoBaTenbCKM MHCTUTYT arpoxumun M. Q. H. MNpaHuwHnkoBa» POCCUNCKON

aKageMnn ceribCKOX03ANCTBEHHLIX HayK
2 BHECEH TexHu4yeckum kommuteToM no ctaHgapTusaunm TK 25 «KadyecTBo NOYB U TPYHTOB»

3 YTBEPXXOEH MWBBEOEH B AEVCTBUE Mpukaszom deaepanbHOro areHTCTBa No TEXHUYECKOMY pery-
nupoBaHuo uMmeTponorn ot 17 ceHTaopa 2009 r. Ne 419-cT

4 BBEAEH BI'NEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHpOpMaUUOHHOM yKalzamerse «HauuoHanbHblie cmaHoapmabi», a mekcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX YKa3amernsx « HauuoHanbHblie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmel». Coomeemcmaey-
rowas UHopmMauus, yeeodoMrieHue U meKcmsi pasmMellaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHpgapTtuHdgopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

YOOBbPERHUA OPITAHWYECKMUE

MeToabl onpeaeneHns yaernbHOW akTUBHOCTU TeXHOTeHHbIX paaAUOHYKNUAOB

Organic fertilizers. Methods for determination of specific activity of anthropogenic radioactive nuclel

Ilata BBeaeHna — 2010—07—01

1 ObnacTtb NpMMeHeHUA

HacTtoawuin ctaHgapT yctaHasnusaeT Metoabl onpegenerHna 13/ Cs n99Sr B opraHudecknx yaobpeHusx,
canponerne u Topde pasNUyHbIX MECTOPOXAEHUIN KaK Ha 3arpA3HEHHON, TaK U Ha He3arpsisHEHHOM TEpPUTOPUN
C UCMOSIb30BaHUEM PAANOXUMUYECKOro MeToaa, CLUMHTUIISALNOHHON raMMa-CreKT poOMeTPUN U paguoMeTPUK.

MeToabl, ycTaHaBnNMBaeMble HacTOALMM CTaH4apToOM, No3BoONaAlT onpegenaTts 13/Cs B nHTepsane
yaensHon aktuesHocTn 2 — 104 Br/kr n 99Sr B uHTepsane — 0,2 — 200 Br/kr.

MeToabl He MPUMEHUMBI MPU aHanuae obpasLoB opraHMdecknx yaobpeHuin, canponensa u topda, coaep-
KalLMX «CBEXne» NpoayKThl AeneHus. MNpucytctene B obpasuax paavoHyknuaa 49K He npensTcTByeT onpeae-
NEeHnio paguoLesus AaHHbIMU MeTodaMu. JKcnpecc-MeToa onpeaeneHns CTPoHUMA He npedycMaTpuBaeT
pasaeneHne U3OTOMOB AaHHOIo 3reMeHTa.

[TpnumeyaHwune— TpeboBaHNA K KOHTPONMPYEMbBIM NOKa3aTensiM ycTaHOBEHbI B [1].

2 HopmaTuBHbIe CCbINKKN

B HacTosiLeM cTaHOapTe UCNOMNb30BaHbl HOPMAaTUBHLIE CCHINKLA Ha creayiollme ctaHaapThl:

[OCT P NCO 5725-6—2002 To4HOCTb (NpaBUNbHOCTb U NMPeLUn3noHHOCTL) MeToA0B U pe3ynbTaToB
namepeHun. Hactb 6. Micnonb3oBaHue 3Ha4eHUI TOMHOCT Ha NpaKkTuKe

[OCT P NCO/MOBK 17025—2006 ObLwmne TpedboBaHNUA K KOMMNETEHTHOCTU UCMbITATEeSIbHbIX U Kannbpo-
BOYHbIX TabopaTopun

[[OCT 83—79 PeaktuBbl. HaTpuun yrnekucnoln. TeXHNYecKkmne yCrnoBus

[OCT1770—74 (MCO 1042—83, NCO 4788—80) llocyna mepHasi nabopaTtopHasd cTeknaHHas. LlnnunH-
Opbl, MEH3YPKN, KOMNBbI, Npodbupkn. OBLKe TEXHNYECKUE YCIOBUS

[OCT 3760—79 PeakTuBbl. AMMUaK BOAHbIN. TexHn4YecKkne yCcrnoBug

[OCT 4461—77 PeakTuBbl. Kucnorta asotHad. TexHUn4Yeckune yCcrnoBiug

[OCT 5396 —77 Topd. MeToabl oTbopa npob

[OCT 5429—74 Peaktubl. CTPOHUWN a30THOKUCLIN. TeXHU4YeCKne yCnoBus

[OCT 6709—72 BopgaauctunnupoBaHHas. TexHu4yeckme ycrnoBus

[[OCT 9147—80 [llocyna n obopynoBaHue nabopatopHbie papdopoBble. TeXHUYECKNE YCNOBUS

[OCT 12026—76 bymara punbTpoBanbHas nabopatopHaa. TexHn4eckne ycrnoBus

[OCT 17644—83 Topd. MeToabl oTOOpa Npod 13 3anexun 1 odpaboTku UX ANa NadopaTopHbIX UCTIbITA-
HW

[OCT 24104—2001 Bechbl nabopatopHble. ObLne TexHuveckme TpedoBaHUSA

[[OCT 25336—82 [locyaa n obopyaoBaHue nabopaTtopHble CTEKNSIHHBIE. TUMbI, OCHOBHbLIE NapaMeTphl
N pasmMepsl

[OCT 26712—94 YnobpeHus opranmndeckme. OdLme TpeboBaHNs K MeToA4aM aHanm3a

[OCT 27451—87 Cpeacrtsa UsmepeHnin UOHU3UpyroWwmnx nanydyeHnin. Obme TexHnyeckme ycnoBus

U3paHune odbmumanbHoe
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[TpumeyaHwune—lpu NONb30BaHUN HACTOALWMM CTAHAAPTOM LenecoobpasHo NPoOBEPUTb AEUCTBUE CCbINMOY-
HbIX CTaAaHAApPTOB B MHMOPMAUMOHHOW cucteme obuwero nonb3oBaHus — Ha oduumanbHoM cante PepepanbHOro
areHTCTBa rno TEXHUYECKOMY PETryNMPOBAHUIO N METPONOIMN B ceTn VIHTEPHET nnu no eXxerogHo nagaBaeMmomy nHopma-
LMOHHOMY yKa3saTento « HaunoHanbHble CTaHAAPTLI», KOTOPLIN ONYDITMKOBAH N0 COCTOSAHUIO HA 1 SHBAPSA TEKYLLLEro roga, u
NO COOTBETCTBYIOWMNM €XEMECHAYHO N34aBAEMbIM MHDOPMALMOHHBIM yKa3aTensiMm, onybriIMKOBaHHLIM B TEKYLLEM roay.
Ecnun cCbinoYHbIM cTaHAAPT 3aMeHEH (M3MEHEH ), TO NPWU NMONb30BAaHUN HACTOALMM CTaAHAAPTOM CneayeT PyKOBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTaHAAPT OTMEHEH De3 3aMeHbl, TO MONOXEHWE, B
KOTOPOM faHa CCbhIfika Ha Hero, NPUMeEHSAETCH B YaCcTuy, He 3aTparvBatoLlen 3Ty CCbINKY.

3 TepMUHbLI M onpepeneHus

B HacTosLEeM cTaHgapTe npuMeHeHbl TepMUHBI 1o [1], a Takke cneagyoLwme TEPMUHBI C COOTBETCTBYIHO-
LLIUMIK onpeaeneHUsMIA:

3.1 TeXxHOreHHasi paaMoakTUBHOCTb: CnocoBHOCTb UCKYCCTBEHHO NOMYYEHHbIX N30TOMOB 31€MEH-
TOB UCMyCKaTb MOHU3UPYIOLLME N3NYYEHUS.

3.2 aKTUBHOCTb paguoHyknuga: Mepa pagnoakTUBHOCTU Kakoro-nnmbo konvdecTBa paguoHyknnaa,
HaxoasLerocs B 4aHHOM 3HEPreTMYeCKoOM COCTOSAHMN B AaHHbBIA MOMEHT BPEMEHMU.

[TpnmeyaHne— MepypagnoaktuBHoCcTu A, bk, BbIMMCIIART Mo oopmyne

dN
A=—,
dt
roe dN — oxXungaemoe YMCro CnOHTAHHbIX AAEPHbIX NPEBpaLLEHNN U3 AAHHOIo SAEePHOro COCTOSAHUSA, NPONCXOAALWLMX 3a

NPOMEXYTOK BPEMEHN d T .
EavHnuen aktmBHOCTU siBNsieTcs 1 pacnag B CEKyHAY M UMEET Ha3BaHue bekkepens (bk).

3.3 yAenbHaa akTUBHOCTb paaguoHyknuaa, A,_.: OTHOLIEHWE aKTMBHOCTU PaanoHyKnaa A B BeLLec-
TBE K Macce BellecTBa m.

[TpunmeyaHune— EanHnuen yaenbHOW akTUBHOCTU AABNSAETCH Dekkepenb Ha Kr { Bk/Kr).

3.4 UCKYCCTBEHHble [ONroXusywiMe pagauoHyknuabl: PagunoakTuUBHbIE WU3OTOMbI, MNOSYyYEeHHbIE
MCKYCCTBEHHBLIM NYyTEM U MMEoLLME Nepuoa nonypacnanga oT HECKONbKUX NeT 1 BbonbLue.

3.5 cBeXue npoAaykTbl aeneHua: [Npoaykrel AenerHuns, cbpasyrolmnecs cpasy rnocne aeneHns sapa.

3.6 cyeTHbIN obpasel: BellecTBo, HaxoasilWEeecs B CONPUKOCHOBEHNN C AETEKTOPOM pPaanoMeTpu-
Yyeckoro npmnbopa.

3.7 6eTa-akTUBHOCTb: CnoCcOBOHOCTL BelllecTBa UcnyckaTb beTa-4acTtuubl (3NeKTPOHbI UNUMO3UTPOHbDI).

4 CywHOCTb MeToAa

CyLwHocTb MeToga onpeaeneHus 13/Cs cocTouT B peructpauum ramma- KBaHTOB, UCMYCKaeMbIX iApamMu
137Cs, CUMHTUMNALNOHHBIM raMmMa-CnekTPOMETPOM ¢ AanbHenlen obpaboTKon rammMa-crnekTpa Ha nepco-
HaNbHOW 3MeKTPOHHO-BbIYMCIUTEeNbHOU MaLlunHe (IMOBM) unu Bpy4Hyto.

MNpun Hanuaun B obpasuax 195Ru, 129Sb, a Takke npoaykToB pacnaga 426Ra B koHLeHTpaLusaX, CpaBHU-
MbIX C KOHUeHTpauuen 13/Cs, Heobxoanmo NpoBOANTb AOMOMHUTENBHYIO KAaNnUMBpPOoBKY raMMa-crekTpoMeTpa.

Akcnpecc-metoa onpeaeneHns 29Sr ocHoBaH Ha U3BNEYEHUU CTPOHLMS 13 30516l OPraHUYecKnx yaobpe-
HAM KU Topdpa, O30NMEeHHbIX Npob canponenst pacTBOPOM a3O0THOW KUCMOTbl MOMSPHOWM KOHUEHTpauunn
6 MONb/AM3, cenekTUBHOM 3KCTPaKLMN CTPOHLMA XITOopodopMeEHHLIM PaCcTBOPOM ANLMKNOrekcun-18-kpayH-6
13 pacTBOpa a30THOW KACIIOTLl MOMSIPHOM KOHLUEHTpauun 4 Mons/amS ¢ nocneayoLen goounctkomn ot 137/Cs un
coneobpasyoLLmMx NpuMeceil pacTBOPOM a30THOM KUCNOThI MOSIAAPHON KOHLLEHTPaLUN 2 MOMb/gMS, peakcTpak-
Len ropadyen aUCTUnnNmMpoBaHHOU BOAOW U OcaXXgeHUeM yriekKUcnoro CTpoHUMA.

NoeHTndukauma 29Sr nposBoanTcs nyTeM UIMepeHus paguoakTUBHOCTU TOHKOCMOMHONO CYETHOro
obpasLa Ha H13KOPOHOBOM DeTa-pagnomeTpe.

5 CpeacrtBaunsmepeHun, BcnomorartenbHoe 06opyaoBaHUe, peakTUBLI,
MaTepuanbl

[[amma-cnekTpomeTp «["NMPOIPECC-IT' AMMA» (Homep B 'ocpeecTpe 15235-01) co CUMHTUNNALUOHHBIM

onokom getektuposaHua ¢ kpuctannom Nal(T11) paamepamn 63 x 630 MM; 3HAYEHNE MUHUMANBLHO N3MEPSIE-
Moi akTusHocTh (MUA) 137Cs 2 Br/npoby. OTHocUTENbHasA NOrPEeLLHOCTb n3mepeHnin — He 6onee 30 %.

2
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Hu3kopoHOBLIN OeTa-paanoMeTp, npollealna rocyaapCTBEHHbIE WUCMBbITAHUST HA COOTBETCTBME
FOCT 27451, 3HavyeHne MUHUMarbHO namepsieMon aktusHocTu 20Sr 0,2 Br/npoby. OTHOCUTENbHAsA NorpeLL-
HOCTb M3MepeHnn — He Bonee 25 %.

KoMnneKkT o0bpasLoBLIX CNEeKTpOMeTpuieckx ramma-nctovHmko (OCIN).

ObpasuoBbii paguoakTuBHblA pacTeop (OPP) uesns — uesnn.

Becbl nabopaTtopHble BLICOKOro, cpefHero kKnacca € TOYHOCTbHO B3BewuBaHua +0,0002 r—no
[OCT 24104.

KoHTponbHbIn nctouHuk 20Sr + 20Y 1na 1CO.

O6pasLoBbIn pagnoakTusHbIn pacteop (OPP 99Sr + 90Y),

DNeKTpoNnnunTKa c TemnepaTtypon Harpesa He MeHee 120 °C.

Hacoc BOOOCTPYUHBIN.

LLInaHrn BakyymMHbI€ C BHYTPEHHUM ANaMeTPOoM 6 MM.

Bymara douneTpoBanbHas «benasa» u «kpacHaa» neHta — no FOCT 12026.

PunbTpaunMoHHasa s4yenka auameTpom 12 cm.

[Tocyna mepHas nabopatopHasi cteknsiHHaa — no FOCT 1770.

[Tocyna cteknaHHada TepmocTonkada — no [OCT 25330.

Uawwikn papdopoBble — no [OCT 9147.

Turnu papdopoBble — noOCT 9147,

Llkadp cylUUNbHEIN TEPMOCTAaTURYEMBIN.

CTynku aratoBble guameTpom 10 U1 15 CM C NeCTUKOM.

Cocya MapuHennu.

Linatens.

Kanbka.

INoToK N3 HepXaBetoLWen ctanu.

BopoHkn — no OCT 25336.

acoBoe CTeKIo.

NHankaTtopHaa bymara, pH 0 —12.

Kucnota azotHad — no [ OCT 4461, x. u.

AMMnak BoaHeln — no FOCT 3760, 4. A. a.

Hatpun yrnekucnein — no FOCT 83,4. 4. a.

CTtpoHumn azoTHoKkUcbIn — no FTOCT 5429, 4. 0. a.

Ouumknorekcun 18-kpayH-6 — No HOPMaTUBHOMY AOKYMEHTY.

XIopogopmMm.

CnUpT 3TUNOBLIN PEKTUPUKOBAHHBLIN, X. Y.

Boaa guctunnuposaHHad — no FOCT 6709.

[lonyckaeTca UCnonb3oBaHUe ApYyrmx cpeacTB U3MepeHU, MaTepuarnoB 1 peakTUBOB, UMEISLLIMX aHano-
rTMYHbIE UMK NyYLLEe MeTPONorMYeckne N TeXHNYecKne XxapakTepucTukn, BKNoYeHHbIe B peecTp cpeaCcTB U3Me-
peHnn (CW) Poccunckon Pegepaunn, npowegline rocygapcCTBeHHbIE UCNbITAHUA Ha COOTBETCTBUE
TpeboBaHUAM TEXHUYECKUX YCTTOBUN.

6 OT6op npob

OTbop npob opraHndecknx yaobpeHuin, canponenen, Topda ocywecTtenaercd no OCT 5396,
[OCT 17644, TOCT 26712.

7 NMoarotoBKa K npoBeAeHUIo UCNbITaHUN

7.1 lpuroToBneHue 3aTaNnoHHLIX NpenapaToB

B kayecTBe rpagympoBoyHoro obpasua 13/Cs, BBOAMMOro B aTanoHHbLIN NpenaparT, cneayeT UCnosb30-
BaTb OPP 137Cs.

115 namepeHus yaensHon aktTueHoctn 13/Cs B canponene, HU3MHHOM Topde U ocagKax CTOYHbIX BOA
3TaNOHHbIN NpenapaT roTOBUTCHA Ha OCHOBE HaTpud yrinekncnoro (coabl).

OTbupatoT HaBecky coabl Maccon 1 kr. M3 aTon HaBeckn oToumpatoT B apdopoByHo YaLlKy Unn Turens 50
cofbl, AenatwT B Hell BOpOHKooBpasHoe yriybreHne n oCTOPOXHO MEPHOW NMUNETKOW BMEeCTUMOCTbIo 5 cm3
nobasnsatotr OPP 13/Cs. AKTUBHOCTL BBEAEHHOI0 pacTBOpa AOMKHA HaxoauTbed B MHTepBane 600 — 1500 Bk,
3aTeM HanuearT 2 cM3 AUCTUNNUPOBAHHON BOAbI, UCNONb3YEeMOI ANs MPOMbIBKA NUNeTKU. Turens noMewatoT
B TEPMOCTOUKUW WIKad U BeICyLLMBalOT cMmech npu Temnepartype 105 °C B TedeHue 1 u.
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Cyxyto CMecCb TWAaTENIbHO pacTupaloT B 5 — 6 NpMeMoB B aratoBOW CTyNKe U NepeHocaT B cocyd Mapu-
Hennn C NOMOLL IO LUNaTensa 1 Kanbky, NpeaBaputenbHo 3ackinae B Hero 100 r cogbl, repMeTU3UpYHoT U BCTPS-
XUBaOT cMecb B TedeHune 20 muH. [JobaBndawoT ocTaBlieecsl KONMMYecTBO codbl U UHTEHCUBHLIM
nepemMelumBaHneMm B TedeHune 1,5 — 2 4 gobusaloTcsl paBHOMEPHOro pacnpeaeneHnst rpaaynpoBoYHOro
pagnoakTUBHOro obpasLa no Bcemy obbemy 3TanoHHOro npenapara.

OTanoHHbIn npenapat 13/Cs ang usmepeHuit npob opraHuyecknx yaobpeHui, nepexoHoro u BepxoBoro
Topda roTOBUTCSH HAa OCHOBE AUCTUNNMUpoBaHHon Boabl 1 OPP 13/Cs. MeToguka NnpuroToBreHUsS COCTOUT B
cnegytoLLem: B MepHyto konby o6bemom 1 am°3 HanusatoT 900 cm3 ancTunnuposaHHo Boabl, AobasngatoT 1 cm3
KOHLIEHTPMPOBAHHOW CONSIHOW KUCMOTHLI U 1 Mr xnopuaa uesus. lanee B kondy AobansaoT MepHOW NUNETKON
BMecTUMOCTbI0 5 cMm3 OPP 137Cs ¢ aktusHocTbio 600 Bk 137Cs, 3aTem B konby HanueawT 1 — 2 cM3 AUCTUNNu-
POBaHHOW BOAbI, UCMOMb3yEeMOn Ans NPoMbIBKU NneTku. O6bem pacTsopa 4oBoaaT Ao 1 AMS ANCTUNNUPOBaH-
HOM BOAOW U TWATENBHO NepemMelumBatoT. lNMonyvyeHHsbINn pacTBOpP HANMBaloT B cocya MapuHennm nucnonb3yoT
B KQYeCTBEe 3TanoHa.

[TpUroToBNEeHHbIE TAKUM 0Bpa30OM 3TaNOHHbIE NpenapaThl XPaHATCH B repMeTUYEeCKU 3aKpbIThIX cocyaax
He bonee 1roaa.

7.2 lpuroToBneHne BCcnoMorartenbHbIX pacTBOPOB

7.2.1 MpuroTtoBneHMe a3oTHOW KUCNOTbI MOMAPHOW KOHUEHTpaLuumu 6 Mmons/am?

B MepHyo KoNnby BMeCTUMOCTLHO 1 nm3 nomeraroT 300 cM3 AUCTUNNUPOBAHHON BOAbI 1 433 cM3 KOHLLEH-
TPUPOBAHHOM a30THOW KMCOTHI, 3aTeM TLWaTeNbHO NepeMeLllnBatloT, AOBOAAT A0 METK AUCTUNMMPOBaHHON
BOAOW, CHOBa TWaTenbHo nepemMewinBatoT. CpoK XpaHeHUs He orpaHu4eH.

7.2.2 MpuroToBneHue a3oTHOM KUCNOTbI MOMSIPHOW KOHUEHTpaLuum 4 monb/am3

B MepHyto Kondy BMECTUMOCTbLIO 1 ams nomewwatoT 300 cm® AUCTUNNUMPOBaHHOM BoAbl U 289 cM3 KOHLEH-
TPUPOBAHHOW a30THOW KUCOTHI, 3aTeM TLATENbHO nepemMellnBatoT, AOBOAAT 40 MEeTKU ANCTUNNMAPOBaHHON
BOAOW N CHOBA T aTeNbHO nepemMelinBatoT. CpoK XpaHeHUs He orpaHn4eH.

7.2.3 MpuroToBneHMUe a30THOW KUCNOTbI MONAPHON KOHLeHTpaLum 2 Monb/am°

B MepHyto Konby BMeCTUMOCTLHO 1 nm3 nomeraroT 300 cM3 AUCTUNNUPOBaHHOM BoAbl 1 145 cM3 KOHLLEH-
TPUPOBAHHOM a30THOW KUCOTHI, 3aTeM TLaTeNbHO NepeMeLllnBatloT, AOBOAAT A0 METK AUCTUNIMMPOBaHHON
BOOOW N CHOBA TLWWAaTeNbHO NnepemMewinBatoT. CpoK XpaHeHUs1 He orpaHuyveH.

7.2.4 TlpuroToBneHue pacTBopa KpayH-acpupa

[na npurotoBneHuns pacteopa kpayH-adpupa 50 r anunknorekcmn 18-kpayH-6 pacteopsitoT B 950 rxnopo-
dopma.

PacTBop KpayH-adoupa XpaHUTCH B repMeTUUecKkn 3aKpbiTOM COCYAE U UCTIONb3yeTcs He bonee 1 mec.

7.2.5 PacTBOp a30THOKUCIOro CTPOHLMA MacCOBOM KOHLeHTpaLumu 50 Mr ctpoHuusi B 1 cm?

B MepHyto konby BmecTumMocTbio 250 cm3 nomewuarot 30,202 r a30THOKUCTIOrO CTPOHLUMSA, A06aBNAOT
100 cM3 AnCTUNNMPOBaHHOM BOAbl U 5 cM3 pacTBOpa a30THOM KUCMNOTbI MOMSIPHOM KOHLLEHTpaLumm 6 Mons/am3,
3aTeM nepemMellnBaT U A0BOOAT AUCTUNNNPOBAHHOW BOOOW A0 MeTKU. CpOoK XpaHeHUs He orpaHuYeH.

7.3 [ paayupoBKa cneKkTpoMeTpa

B 3agavy rpagaynpoBkn CUAHTUNNALMOHHOIO raMmmMa-cnekTpomMeTpa BXoauT onpegeneHue napamMmeTpoB
YCTAHOBKW, KOTOPLIE NO3BOMAT MO 3KCNepUMeHTanbHOMY CNeKTpy YCTaHOBUTb SHEPrUio U MHTEHCUBHOCTL
raMmMa-nsnyvyeHumns aHanmsmpyemoro ocbpasua.

7.3.1 JHepreTUyvyeckasa rpagynpoBka raMmMma-cnekrpomMeTpa

[na onpegeneHna sHeprum ramma-msnydyeHnd cnegyeT yCTaHOBUTb B3aMMOCBA3b MeXay SHeprmeun ram-
Ma-KBaHTOB U NONOXeHUeEM NUKOB NMONHOro nornoweHna (PoToNnMKoB ) B 3kCnepuMeHTanbHOM CNeKkTpe.

[Ona rpagynpoBKN CUMHTUNNALUOHHOMO raMMa-crekTpomMeTpa Ans aanbHeunwero onpegeneHns MHTEH-
CUBHOCTU y-n3nydeHuns 13/Cs (Ey = 662 k3B) BnonHe goctaTouHo ABYX M3oTonoBs 13 komnnekra OCIN (13/Cs u
50Co). Mony4yeHune cnekTpa oT 3TUX M3OTOMOB LienecoobpasHo NPoBOAUTL B MEPBON YETBEPTU NaMATN aHanm-
3aTopa, 4obuBasich Toro, Ytobbl Mmakcumym nuka 137/Cs (Ey = 662 kaB) Haxoguncs okono 400-ro kaHana, a nuku
oT 13’Cs n®9Co (Ey = 1170, Ey = 1330 kaB) B paitoHe 700-ro 1 800-ro kaHana cOOTBETCTBEHHO.

[TonoXeHne NMKOB MOXHO U3SMEHATL NYTEM U3MEHEHUA HAMPSKEHUSA HAa DNOKe AETEKTUPOBAHMUS.

B cnyyae py4yHoU rpaaynpoBKM onpegenseTcs 3aBUCUMOCTb SHEPrn y-U3Ny4YeHUst OT HoOMepa KaHana, B
KOTOPOM HaXo4UTCA MaKCUMyM COOTBETCTBYIOLLErO NUKaA.

PesynbTaThl LenecoobpasHo npeactaBUTh rpadpmnieckn B Buae NMHEenHOW 3aBUCUMOCTI

Ey=A + BN, (1)

roe E — 3Heprusi raMma-KBaHTOB, UCNYCKaeMbIX PpagUuoHYKNUOOM;
A n B — amnupuyeckne KoHcTaHThl. KoHcTaHTa A 6nn3ka K Hynto, KOHCTaHTa B nonyvuna HasBaHue sHepreTu-
YeCKOoro wara v umeeT pasmMepHoCTb kaB/kaHan,;
N — HOMep KaHana, B KOTOPOM HaXoguUTCs MaKCUMYM COOTBETCTBYOLEro hoTonuKa.
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[Tpn MalnMHHON 0bpaboTKe AaHHbIE 0O 3HEPrMn N3NYYEHUA U NONOXKEHWUN NKa 3a4atoTCH B NporpaMmmy
obpaboTkn v -cnekTpos NOBM B nporpammy «rpagyupoBka», a UMeHHo B namsite [NGBM BBoasTcs HoMmepa
KaHaNoOB, B KOTOPbLIX HAXOAATCA MakCUMyMbl MUKOB MOJTHOMO NOrNoLWweHNs KaXaoro M3otona, UCnofb3yemMblX
Npn rpagynpoBke, U X aHepruto. Kak npaBuno, TpedbyeTcd BBECTU NapaMeTp U 3HEPreTUYecKni Lar CnekTpo-
meTpa (kaB/kaHan).

Korga sHepretudeckaa wikana cnektpomMeTpa NUHEeWHa MU rpagyyupoBOYHBIM rpaddnk NpoXoauT depes
Hayano KoopauHaTt, 3adada CcBOAUTCA K onpeaeneHuo LWara crnekTpoMeTpa B KUANO3NEKTPOHBOMbTaX
(kaB/kaHan).

Chneayet yunTbiBaTh, YTO KOS PULMEHT YCUNEHUS POTOSNEKTPOHHOTO YMHOXNTENSA B ONOKe AeTEKTUPO-
BaHWA NMHENHOIO YCUNUTENA aHannsaTopa MOXeT USMEeHATLCA B 3aBUCUMOCTU OT UHTEHCUBHOCTW U3NYyYeHN4,
nagarowiero Ha getekrtop. [oaToMy 3arpyska crnekTpoMeTpa npu rpagynpoBke He A40MKHA pe3ko OTNnMYaTbCs OT
TaKOBOW NpU N3MepeHnn obpasLoB. Heobxoamnmyto 3arpysky cnektpomeTtpa obecnevmBaoT UCNONMb3OBaHUEM
OCI' U nOHWKEHHOW aKTUBHOCTU NNMOO yBENMUYEHNEM PACCTOAHUA OT UCTOUYHMUKA A0 AETEKTOopA.

UTOObI KONMNMYECTBO UMMYIMBLCOB B (POTOMUKE NOAUNHANOCh CTaTUCTUYECKOMY pacnpeaeneHuto 'aycca, B
Makcumyme poTonuka cnegyet Habpatb He MeHee 4000 MMNYNbLCOB.

7.3.2 OnpeaeneHue potoacpdheKTUBHOCTU raMMa-CNEeKTpoOMeTpa

NpuonpeaeneHun yaensHomn aktusHocTn 13/ Cs B aHanuanpyemom obpasLie no ero xapakrepucTU4ecKo-
MY raMmma-umsnydeHuto (Ey = 662 kaB) Heobxoanmo onpeaennTb CBA3b MeXQy MHTEHCUBHOCTLIO raMMa-nanyye-
HUANA C 3Hepruen 662 kaB, ncnyckaemoro obpasLom, U KONMYECTBOM UMMYIbLCOB, 3aperucTpUpoOBaHHbIX B NMUKe
NoNHoro nornoweHus (potonuke). Kos@uUUeHT NponopuMoHanbsHOCTM MeXay STUMU BENUYUHAMU NOJTYYUN
Ha3BaHMe PoTO3PPEKTUBHOCTL cnekTpomMmeTpa. [loa poToapPEeKTUBHOCTLIO CNeKTpoMeTpa K raMmmMma-mnsny4ye-
HUHO OaHHOW 3HEPTN N NOCTOSAHHBIX TreOMETPUYECKUX YCNOBUAX MOHMMAaETCA OTHOLLEHNE Yncna 3aperncTpu-
POBAHHLIX UMNYMNbLCOB B POTOMNMKE K YUCNY ramMmMa-KBaHTOB AAHHOW 3HEPruM, MCnyckaemblX U3MeEpPSEeMbIM
obpasLom.

PoT03hPekTUBHOCTL CNEKTpoMeTpa onpeadenstoT no popmyne

i

rae S, — nolaab NuKa nonHoro NornoLweHns Ansa aHeprm 622 kab;
Y| — KBAHTOBLIN BBIXOA raMMa-usny4eHuns ¢ aHeprmuen 622 kaB ansa 13/Cs, n=0,851;
Ak — aKTUBHOCTb KannbposoyHoro npenaparta 13/Cs.

[pn py4HOIN 0DpPabOTKE CNEKTPOB YMCNEHHOE 3HAYeHe Nnowaan NMKa NeNHOro NOrNoLWeHMs BbIMUCS-
10T NO popmMyne

4

Ni+N (3)

S,= YN MMz, )
™

rae Z N; — Konn4ecTBO UMMYIILCOB, 3aperMcTpUpoBaHHbIX B UHTepBane n,, n,. OnpegensaetcanytemM onepa-
LI CYMMUPOBaHUA Ha aHann3aTope B UHTepBare KaHamnos n4, N;
N; — KONnM4ecTBO MMNYIbCOB, 3apPerncTpUPOBaHHBIX B KaHane nq;
N, — KONN4ecTBO UMNYIIbCOB, 3apPErncTPUPOBaHHLIX B KaHane n,;
n, — HOMep KaHana, CoOoTBEeTCTBYHOLLWU NpaBon rpaHULLe NUKa NONHOro NOrnoLeHus;
n, — HoOMep KaHana, COOTBETCTBYOLL A TEBON rpaHuULLe NiAKa MNONHOTO NOrNoLeHUs.
OnpepeneHne poToadPekTUBHOCTU CNEKTPOMETPA HeobXoaMMO NPOBOANTL B CTPOTOM COOTBETCTBUN

reoMeTpUn n3smepseMelX Npod 3TanoHHOro Npenaparta. ITO 4OCTUraeTCcd NyTeM UCMONb30BaHUA ANA nsmMepe-
HA cocynga MapuHennu.

B naHHOM cnydae obecnevnBaeTCcd He TONTbKO CTPOroe COOTBETCTBME B reOMeTPUN 3TaNOHHLIX Npenapa-
TOB N aHanM3upyemMbiX obpasLoB, HO U OOCTUraeTcsl onTUMaribHOe pacnonoXeHne usmepdemMoro obpasua
OTHOCUTENbHO AeTeKTopa.

8 OnpeaeneHuve coaepxXaHuAa ue3ana-137

8.1 lNogroToBka CNeKTPOMEeTpUYEeCKOU YCTaAaHOBKU K USMepPeHUAM

BKNIOYNTE CNeKTpOMEeTPUYECKYHo YCTaHOBKY, NporpeTb B TedeHune 15 MuH 1, nopumamm 30 — 50 B, ¢
nHTepBanom 15 — 30 ¢, nogHUMaThb BEICOKOE HanpsiKeHWe Ha 6/1oKke BbICOKOBONbTHOMO MUTaHUA 40 3HaYEeHUH,
yKasaHHbIX B nacnopTe 6noka getektnposaHus (1000 — 15000 B). Hepes 30 MUH nocne ycTaHOBEHWS BbICO-
KOO HanpsiXeHUs Ha AeTeKkTope aHanma3aTop roToB K paboTe.
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NomecTuTb Ha geTekTop 13 komnnekta OCIr 137/Cs n9Co nnposectnHabop cnekrpa. MpoBepuTs 3HEP-
reTUYecKyo rpagynpoBKy raMma-cnekrpa. lloMmecTnTb Ha AeTeKTop rpagympoBoYHbIi npenapaT 13/ Cs Ha ocHo-
BE COAbl, MNPOBEPUTL YNCNEeHHOEe 3HaveHne poTo3PPekTUBHOCTH.

OnucaHHble onepaumn cneayeT BbINOMNHATL eXXeAHEBHO Nepe HavarioM U3MEPEHNI, a TakkKe NPU UCTOSNb-
30BaHNM HOBOIO AeTEKTopa, HOBOro aHanmaaTopa, nocne aesakrueauum geTekTopa, 3alMTHOro AoMUKa.

8.2 NMpoBeaeHue U3aMepeHUN

[ToMecTUTb Ha aeTekTop cocya MapuHennu c usmepsieMbiM 06pasLomMm Maccoun 1 Kr (a4onyckaeTcd YyMeHb-
LLIeHWE MacChl U3MepsieMoin Npobbl ¢ Lenbio cobniogeHNsa COOTBETCTBUSA reOMeTpUM UsmepeHnin and odbpasuau
3TanoHa Ha OCHOBeE coAbl).

[TpoBecT Habop ramma-cnekTpa. Bpems Habopa crnekTpa ycTaHaBNMBAETCHA B 3aBUCUMOCTU OT 3arpsis-
HeHnsa obpasuoB paguouesmem. Mpu coaepxaHun 13/Cs B npobe meHee 100 Br/kr Bpemsi Habopa Ha
AU-1024-95 paBHaeTca 3277 ¢ (32-nkaHan); 100—600 bk/kr — 1639 c (16-nkaHan) nbonee 600 bk/kr — 819c¢
(8-1 kaHan).

8.3 O6paboTKa pe3ynbTaToB

[Tocne Haboparamma-cneKkrpacriegyeTt NpoBecTn ero obpaboTky, T. e. onpeaenTb KONMYeCcTBO UMMYTIb-
COB, 3aperncTpupoBaHHbIX aHaNM3aToPOM, COOTBETCTBYIOLNX 3HEPTUN raMMa-KBaHTOB 662 k3B.

[1pn py4yHOMN 0OpabOTKe cneayeT onpeaennTb NonoXKeHne poToNMKa Ha CNekTpe N CpaBHUTL NMOMOXKeHUe
MaKkcUMMyMa nuka, nony4yeHHoro npu Habope, ¢ nonoxeHuem nuka 13/Cs B rpagynpoBovHOM npenapare.

[10 rpadpmky aHepreTUYeckou rpagynpoBKN raMmmMma-cnekTpomMeTpa onpeaennTb 3HEePrm, COOTBETCTBYIO-
Lyto makcumymy dpotonuka 13/Cs Ha cnektpe. OTKNoHeHWe oT TabynnpoBaHHOro sHaveHns Ey = 662 k3B He
OomKHO npeBbilwaTh 10 k3B.

[1o popmyne (3) no nnowagmn nuka paccunTaTb KONMMYECTBO MMMYTMbCOB B CEKYHAY B NMUKE MOMHOro Norno-
LLIeHUS, COOTBETCTBYIOLLEE 3Heprumn ramma-unsnyderHus 137Cs (662 kaB).

YAaenbHY0 akTUBHOCTL 137Cs B nccneayemom obpasue A, br/kr, paccunTteiBaroT nNo popmyne

Ao _ Scs | (4)
nFm

rae S — KONMMYEeCTBO UMMYMbCOB B CEKYHAY B NUKe NOMHOro nornotueHus 137Cs;

|— KBaHTOBbIN BbIXO raMmma-usny4yeHus ¢ aHepruen 662 kaB ana 13/Cs, = 0,851;

F — o103 PEeKTUBHOCTL CNEKTPOMETPA;

m — Macca n3mepsieMoro obpasua, Kr.

PacueTbl NpoBOAATCA C TOMHOCTLIO 40 OAHOIr0 AECATUMHOIO 3HaKa NOCe 3ansiTON, OKpYrieHue pesynbTa-
TOB MUCCNeaoBaHUM NPOBOAAT A0 LlenbIX Yicen.

[Tpn onpeaeneHun owndkn namepernn, cornacHo NOCT P NCQO 5725-6, HeobxoanMmMo y4ecTb cymmMmap-
HYIO MOTPELLHOCTL, KOTOPAast SIBNSIETCA CYMMOMN NOrpeLlHOCTEN BCEX HE3aBUCUMO N3MEPSIEMbIX BENTMYMH. B nep-
BOM MPUBNIMKEHUN CYMMAPHYIO OLLUMOKY Ox  BbIMUCNISAOT No hopmMmyne

5y =82 +82 + 82, (5)

rae 6, — OTHOCUTenbHasa olnbka B onpeaeneHu nioLlaagn goTonuka npoobi;
0 f— OTHOCUTelbHas oLIMbKa B onpeaeneHnn nioLaan goTonuka rpagyMpoBoYHOro npenapara;
0, — OTHOCUTENbHas onbKa B onpegeneHun akTUBHOCTU rpayMpoBOYHOIo npenapara.
[TpyemMnemMocTb pe3ynbTaToB USMEPEHUN, MONYYEHHbIX B ABYX NabopaTtopUaXx (X .6 U Xonag), NPOBEPS-
toT cornacHo FOCT P NCO 5725—6 c ncnonbsopaHnem 3aHa4eHun npeaena BoCnpon3BogMMOCTu, NpuBeaeH-
HbIX B Tabnuue 1.

Tadbnwua 1

OTHOCUTEeNbHOS 3Ha4Ye- | OTHOCUTENbHOS 3HaAYeHNe [oBepuTenbHbIe rPaHnLIbl JONYCKa-
OTHOCUTEeNbHOE 3HauJe- 3} -
[lnanasoH uame- | HUE cpeaHeKBagpaTu- | cpeaHeKBaapaTudecKoro ‘e Npenena BOGpo eMOWU OTHOCUTENBHOW NOrPELLHOCTU
DEHUI, BK/Kr 4eCKOro OTKJIOHeHUsA OTKNOHEHUA BOCMPOU3BO- R o (Npyn JOBEPUTESIBHOU BEPOATHOCTHU
! N3BOONMOCTHU
MOBTOPSIEMOCTH o, , % ANMOCTH G -, % a 7 P=0,95) + 5 %
Lleann-137
2—10000 10 13,3 37 26,0
CtpoHunn-90
0,2—200 5 6,0 19 13,2
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9 Jkcnpecc-metoaonpeneneHnda cogepxaHmsa ctTpoHuna-90

9.1 MNMoarotoBKa Npob K aHann3am

9.1.1 MNMoarotoBKka Nnpo6 canponensa u HU3NMHHOro Topda

N3 naTtn npoO, B3ATLIX NpobOOTOOPHUKAMU, AN pagnoOXMMMNYECKOro aHannaa BelbupatoT npoby, Hanbdo-
nee 6NM3Kyo NO CyMMapHon beTa-akTUBHOCTU K cpeaHeMY 3HaueHuto. [poby BeIHUMAKOT N3 NpobooTOOPHMKA,
B3BELUMBAIOT LeNMMKOM, BbICYLLUMBAIOT A0 BO3AYLIHO-CYXOro COCTOSIHUA M CHOBA B3BELUMBALOT.

[Tpoby NpokanueatoT uenukom npu temnepatype 550 °C — 600 °C B TeveHMe 6 — 84 40 nonHoro yaane-
HUSA opraHndeckoro BellecTea. [Nepmnoanveckm npody BbIHUMAIOT U3 NeYn M nepemellnsatoT. [locne ocTbIBaHUSA
NpoKaneHHy Npoby B3BELWIUBAOT K onpeaensaoT coaepxaHue 3onsl K, %, no cneayowen gpopmyne:

K =100 (W, — Wy)/H, (6)

rae W, — macca turng, r;
W,y — Macca TUrnsa ¢ 305104, T;

H — HaBecka npoodwl, T.

MeToaoM KBapTOBaHUA OTOMpatoT Tpu HaBeckn maccot 50 —100 .

Ha paguomeTpe namepsaoT 6eTa-akTUBHOCTL B KaXKA0N U3 0TODpaHHbIX HaBecoK. [1poba cuntaeTcs Xopo-
LLIO TOMOTeHU3NPOBAHHOW, €CMNN pe3ynbTaThl USMEPEHUN He pasnunyatoTca bonee yem B 1,5 pasa oT cpeaHero
3HaveHund. Ecnu pasnuyna npesbllaloT yKka3daHHOe 3HaYeHUe, TO MOBTOPAT NepeMellnBaHne nkBapToBaHMe.

[na pagnoxmmmueckoro aHanunsa BelbnpatoT HaBecKy, cymmapHaa 6eTa-akTUBHOCTb KOTOPOU Bnnska K
cpegHeMy 3HaAYEHUIO.

9.1.2 MNMoaroToBKa Npob opraHnyeckux yaoopeHnn, BepxoBoro u nepexogHoro topda

CpeaHtoto Npody namenb4yatoT n oTompatoT HaBecky Mmaccon 500 r metoaom kBapToBaHus. [Npody 03051s1-
I0T B JNIOTKE U3 HepXaBewlwleu cTtannm cHadana npu Temnepatype 200 °C, a 3atemMm npu Temnepartype
550 °C — 600 °C B Te4veHMe 6 4 Ao nonyveHust «benon sonbl». OnNpeaenaT cogepxaHue 30nbl nNo popmy-
ne (6).

PesynbTaTthl 3anMCkIBaOT B padbodni xkypHan. NonydyeHHasa 3ona noctynaeT Ha paanoxXuMnU4ecknin aHa-
Nnna.

9.2 Xopa pagnoxXxmuMmnyeckoro aHanu3sa

9.2.1 U3BneyveHue 20Sr u3 ozoneHHon Npo6bLI UNU 301b

HaBecky 03oneHHouW Npobbl (30Mbl) Maccon 50 T ¢ 3anncbio pesynbTaToB B3BELUMBAHUA A0 OAHOI0 AeCs-
TUYHOrO 3HaKa NoOMeLLaroT B LUIMPOKOropnyo nocyay (B TepMOCTOUKYH KOHUYECKYHO KONMBY N cTakaH) BMECTU-
MocTbio 500 cm®. MpunuearoT 50 cm3 pacTBOpa a30THON KMCMOTHI MOMSIPHOW KOHUEHTpauuu 6 mons/ams u
KNNATAT B TedeHne 30 MUH, HaKpbIB KOMOY YaCOBbIM CTEKNOM.

OCTbIBLUMAW N OTCTOABLLUMACA pacTBOP PUNLTPYIOT Yepes DyMaXHbI punbTp «benasa neHta» Ha BOPOHKE
bloxHepa (TonbKo AekaHTaT). PunbTpaT COXPaHAIoT.

K ocTtatky BHOBb npunueatoT 50 cM® pacTBopa a3oTHOM KUCAOTbI MOMSAPHOM KOHLEHTpaLMn 6 Monb/ams u
KNNATAT B TedeHne 30 MUH, HaKpbIB KOMOY YaCOBbIM CTEKNOM.

OCTbIBLUMAW PACTBOP BMECTEe COCTaTKOM (PUNbTPYIOT Yepes pUnbTp Ha BOPpOHKe BloxHepa. HepacTBOpUB-
LUNIACS OCTATOK NPOMbIBAIOT Ha hunbTpe 60 cM® ropsyen gucTunnmposaHHoi Bogoi. OcTaTtok oTépachIBaloT.
MNonyyeHHbI dunbTpaT 06beAnHAT ¢ NnepsbiM. OBLWNMA 06beM dunbTpaTta AomkeH 6biTb 150 —160 cm3.

9.2.2 Jkctpakuma0Sr

[MonyyYeHHbIN a30THOKUCIILIA PacTBOP MOMELLAT B AeNUTENbHYI0 BOPOHKY BMECTUMOCTbI0 500 cm3 1
noanusatoT 50 cm? xropodopma, nepemeLLnBaoT B TedeHne 1—2 MuH, pasaensitoT dasbl. K a3oTHOKUCIOMY
pacTBOPY BHOBbL npunuaatoT 50 cm3 xnopodopMa 1 NOBTOPSIIOT onepaLuvn nepeMeLlnBaHns u pasgeneHms
dras.

K a30THOKMCNOMY pacTBOpPY, HAXOASALWEMYCH B AeNUTENbHON BOPOHKE, MpUnuaatoT 25 cm3 5 %-Horo pac-
TBOpa Aunuuknorekcun-18-kpayH-6 B xnopodgopme U nepemMmelinsatoT B TedeHne 1 MUH. Pasbl pasgenarT U
3anuMcbiBaloT BpeMd pasgeneHus ¢ TouHoCTbo 40 10 MUH.

XnopodopMeHHyo hasy NepeHocsT B AennUTerbHYI0 BOPOHKY BMecTumocTbio 100 cm® n gobasnsoT
20 cM3 pacTBopa as0THOW KUCMOTbl MOMSPHOM KOHLUEHTpauum 2 Monb/OMS, nepeMeLlmnBanT B TeYeHue
2 — 3 MUH 1 pasaensiioT dasbl. K xropodopmeHHoin dhase BHOBL npunueatoT 20 cmS pacTBopa a3oTHON KUCTIO-
Tbl MOMSIPHOM KOHLEHTPaLMN 2 MONb/AMS 1 MOBTOPSIIOT NepemMeLlvBaHne 1 pasgerneHue das.

9.2.3 PeakcTtpakuus 20Sr

OpraHu4yeckyto dbasy noMelLLatoT B AenMTesbHY0 BOPOHKY BMecTUMocTbio 100 cm3 u npunmsatoT 25 cm3
ropsiyen AUCTUNNMPOBAHHOW BoAbl (TeMmnepaTypa Boabl 4omKkHa bbiTh 70 °C — 80 °C), nepemelinBatoT BTeve-
HUe 2 MUH 1 pasgenstoT dasbl. [pn nepemelinBaHN HEODXOANMO NPUOTKPLITL NPOOKY AeNUTENbHON BOPOHKM.

v
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BoaHyto 4acTb NOMELLaloT B CTEKMSAHHbIA cTakaH BMecTUuMocTbio 200 cm3, a xNnopodopMeEHHYIO — B
OennTenbHy BOPOHKY BMecTUMOCTbio 100 cM3, BHOBb 106aBNA0T 25 cM® ropsyein AUCTUNNTUPOBAHHON BOAbI,
nepemMellmBaloT B TedeHne 2 MUH 1 pasaensitoT dpasel. BoaHyto dpasy obbeauHAT C NepBOM NOPLUEN, XIOPO-
bopMeHHYIo NoMeLLatoT B AeNTUTEeNbHYIO BOPOHKY U NMPOBOAAT Pe3KCTpaKkL Mo B TPETUN pas No TOU XKe MeToau-
ke. BoaHyto basy obbeguHsAoT ¢ NepBbiMU ABYMS.

9.2.4 OcaxpgeHue KapboHaTa CTpOHLUA

B nonyyeHHbIn BogHbIN pacTeop BHocAT 0,2 cM3 pacTBopa a30THOKUCIOrO CTPOHLIMS MaCCOBOM KOHLEH-
Tpaumein Sr¢* 50 mr/cm3.

Nanee pacTBOp HENTPANU3YIOT HACLILLEHHBIM PACTBOPOM YINEKACIIOro aMMOHUd, coaepxatumm 10 cms
ruapokcmaa aMmoHua Ha 100 cm3 pacTBopa, A0 WenodYHon peakuum cpegbl (pH = 10 no nHankaTtopHon byma-
re). PacTesop HarpeBatloT Ha 3NekTponnuTKe, AarnT cpopMunpoBaThcsd ocaaky B TedeHne 10—15 MuH.

PacTBop pUNbTPYIOT Hepes PUNLTP «CUHASA NeHTa» ¢ NTOMOLW b PUNbTPaLMOHHON SY4ENKN, MPOMbIBAIOT
HeBGOoMNbLINM KONUYECTBOM AUCTUIINIMPOBAHHON BOAbLI, @ 3aTeM 3TUMOBbLIM crnvupToM (5 cm3). Mo oKoHYaHUK
dunbTpayun pUNbTP BEIHUMAKT U3 PUNLTPALMOHHON A4YEeNKA, BbICYLUMBAIOT HA BO34yXe U OTNPaBnsAroT Ha
pagNOMETPUIO.

9.3 PagpuomeTtpuiveckme nuamepeHus

PaguomMeTpuyeckme nsmepeHus BuIMOHATCS C LeNbio ornpeaeneHns akTuBHOCTN pagnuoHyknnaos 2Sr
1 20Y B noaroToBRNEHHbIX PAOUOXUMUYECKUM CNOCOBOM cHeTHBIX obpasLax.

BknoueHne pagnomMeTpa 1 yCcTaHOBIEHUE paboyero pexnma npoBoasit B nopsake, yCTaHOBNEHHOM B
TeXHN4YeCckoM OnMcaHn Ha gaHHbIM pagUoMETP.

[locne yctaHoBneHUsA pabovero pekiMma BbINoSTHAT KOHTPOSb POHOBOW CKOPOCTU CHEeTa paguomeTpa n;
A CKOPOCTU cHeTa OT KOHTPOSbHOIo UCTOYHMKE N, IsMepeHna OHOBOW CKOPOCTN cHeTa NPOBOAATCA CO CTaH-
O0apTHOW NOOMOXKOMN.

[Tpoueaypa namepeHnin c4eTHOro obpasLa BKoYaerT:

- OLIeHOYHOE N3MEpeHNe CKOPOCTU cyeTa pagmoMeTpa OT MOHU3UPYHOLLEro ctaHaapTHOro obpasua
(MCQO) c uenbto BbIDOPpa BpeMEHU SKCNO3ULUK;

- BbIMOJIHEHWE C BbIDpaHHBLIM BpeMeHeM 3KCNo3nLMm CUMMETPUYHOTO LMKa M3MepeHnin ¢ YepeaoBaHm-
eM namepeHunn GoHOBON CKOPOCTU cHeTa pagnomMeTpa U CKOpocTn cyeTa obpasua.

Bpems 3Kkcnosnuum t, ¢, Npru namepeHnax cdeTHoro obpasua Belbnpaetca B gnanasoHe 30 — 300 ¢, ncxo-
OA 13 YCNOBUN AOCTUXKEHNA CTAaTUCTUYECKON NOrpeLHoOCTU S % — 30 % B e AMHUYHOM U3MEPEHUN (CYMMaPHON)
CKOpOCTU cHeTa paguomMeTpa n, B COOTBETCTBUU C JaHHBbIMW Tabnnubl 2.

Tabnwunya 2

CraTtuctnyeckas rnorpeLlHocTb, % 5 10 20 30

Bpemsi akcno3anumm, ¢ 1600/ny 400/ny 100/ny 44/n,

AKTUBHOCTb paguoHyKknnaa B cdeTHOM obpasLe A, Bk, onpeaensaeTca nyteM namepeHus CKOpocTn cyeTa
pagMoOMEeTPOM NMpPU pernaMmeHTUPOBaHHBLIX YCNOBUAX, A1 KOTOPLIX NpeaBapuTenbHo onpeaeneHa YyBCTBU-
TenbHOCTb paguoMeTpa, rno cregyrLlen dopmyne

A=(n/s)C, C,C, (7)

rae n, — ckopocTtb cieta UCO, umn - ¢! - Bk=1; n, = n, —ny
n, — CKOPOCTb cYeTa paaMoMeTpa Npu pasmelleHni B Hem cdeTHoro obpasua, umn - ¢! - b7,
n;— oHOBas CKOPOCTb cyeTa pagnomeTpa, umn - ¢~ - Bk=1;
£— aTTeCTOBaHHOE 3Ha4YeHne YyBCTBUTENBbHOCTN paguomeTpa, umn ¢~ 1. B 1;
— nonpaska, y4uTbiBaoLwas cobcTBEHHbIE NapameTpbl paguomeTpa (MepTeoe BpeMsi) npu 6ombLUInX
3HaYEHUSAX CKOPOCTU cHeTa;
Ch — nonpaska Ha pacnag uniun HakonneHue Y ana npuseaeHns pesynbTaToB K MOMEHTY XUMUYECKOTO
BblAENEeHUA PaguoHYKNNAA;
C, — nonpaska, yunTbiBaoLas oTnn4me ycrnoBuii UBMepeHns oT YCrnoBuiA rpalyMpoBKU pagnomeTpa no
YYBCTBUTENBHOCTMU.
151 NPUroTOBMNEHUSI CHETHBIX 0BPa3LLIOB AOMKHbBI MPUMEHSITLCS NOASTOXKI, NpeaBapuTenbHO NPOBEPEH-
Hble Ha OTCYTCTBME pafMoaKTUBHOMO 3arpsisHeHns. Pasmepbl U Macca BelwecTBa akTUBHON YacTu CYHETHOrO
obpasya AoMKHbI COOTBETCTBOBATb TEXHUYECKUM TPeboBaHUAM.
CUMMETPUYHbBIN LUK U3MEepeHUIn cHeTHOro obpasLia BbIMoMHAETCA NPU BbIBpaHHOM BpEMEHU 3KCMOo3u-
LU B YeTbIpe 3Tana:

C

I
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- nsamepeHune coHa (3 pasa) namepeHue cbpasua (5 pas);

- namepeHune oHa (3 pasza) mameperHmne ocbpasua (5 pas);

- nsmepeHune coHa (3 pasa) namepeHue cbpasua (5 pas);

- nsmepeHune ooHa (3 pasa).

N3mepeHne poHOBON CKOPOCTU cHeTa pagnomMeTpa Nponu3BoanUTCs C KOHTPOMbHOW NMOANOXKON. 3a TEKY-
Lee BpeMs N3MepeHus AaHHOro cyeTHoro obpasua npuHMMaeTca Bpems 1, cepeivHbl (TpeTbe UsMmepeHue)
BTOPOW CEPUN N3MEPEHNIN CHETHOrO 0bpasua B LIUKIIE.

9.4 Ob6paboTKa pe3ynbTaTtoB U3MEepeHUN

CpeaHeapudgmMmeTmnyeckoe 3HadeHne n, U abconoTHOe cpefHeKkBaapaTudHoe OTKNoHeHue S And
pe3ynbTaToB namepeHnin POHOBOW CKOPOCTU cHeTa paguomMeTpa N3 COBOKYMHOCTU BCeX pe3ynbTaToB Habno-
OeHWUWU paccuuTbIBaloT No popMynam

& ®
— N, — ZNﬁ
— IVf — =1 :
nf . ’ Nf f m 3

m 5

: 2 Nj —mNf

S_: o f:1 ,
U \ m{(m —1)

rae N, — cpegHeapudpmMeTyecKkoe sHavyeHne Yyucna otcyeta pagnoMmeTpa 3a Bpems 1;
Ng — 4ncno oTcyeToB paguomeTpa 3a BpeMs t B /-M HabnoaeHun dpoHa;
T — BpPeMs 3KCNo3nunn B cekyHaax;
m — NONHOE KONMMYeCTBO pe3ynbTaToB HAbNaeH oHa B pernameTUpoBaHHOM umkne (m = 12).
3Ha4YeHne MMHUManbHON N3MepPAEeMoUn CKOpPoCTU cHeTa (N... ) pPaguomMeTpa h MMHUManbHOU n3MmepsaemMon
aKTUBHOCTU (A ;) AAHHOro pagnoHyKknuaa B c4eTHOM obpasLe paccymTbiBaoT no popmyne

n.. =017 (10)

Amin = nmin/e-
COBOKYMHOCTb pe3ynbTaToB HAbMogeHUN CKOPOCTN cYEeTa pagnomMmeTpa obpadaTbiBaeTCsl NpU N3Mepe-
HUSAAX cHEeTHOTO obpasua.

/
D Ny _
_ _ _ 11
NX — J= ; nsz_X, ( )
/ T

/
N2 — N2
; X X (12)

Sx ?\ -1

n,— cpegHeapumMmeTnyeckoe sHavyeHne eAMHNYHOro U3sMepeHus obpasLa;
ij — YUCIIO OTCYETOB paanoMeTpa 3a BpeMs t B -M UsMmepeHnn obpasua;

T — BPEM4 3KCMO3ULUN B CEKYHAOaX;

J/ — NopAaAaKoBLIN HOMEpP pe3ynbTaToB HAabNAeHUA YMcna OTCYETOB paguomMeTpa;

[ — KONUYEeCTBO pe3ynbTaToB HabnwaeHNW B pernameHTUupoBaHHOM uukne (/ = 15);
rae N, — cpegHeapudmMeTniyeckoe 3HaYeHMe YMucna oTcHeTOB pagnomMeTpa3a BpeMsa npuaHannse obpasua.
3Ha4yeHMUe CKOPOCTU cyeTa pagunomMeTpa, OOYCMOBNEHHOe peructpaumnen UsnyyvyeHust UM3amepsiemMoro

pagnoHyKnuaa B CHeTHOM 0bpasLe, paccuynTeiBaoT No popmyne:

Ng =N, — N¢. (13)

[aHHbIA pe3ynbTaT OTHOCUTCA K TeKYLEMY BPEMEHU U3MEPEHUNS.
B cniyyae np < n_... pe3ynstart usMepeHus akTMBHOCTU paanoHyknuaa B cHeTHOM obpasue A, Bk, npea-
CTaBNSAT B BUAE

A < Anin 10, (14)

rae g — olwnbka onpepeneHusa atanoHa, q =A . (0,5 + 0,015, );
0, — OTHOCUTEJIbHasA NOrpeLHoCTb aTTecTaunn paguomMmeTpa no YyBCTBUTENTbHOCTMW.
B cny4ae ny > n: . aKTUBHOCTb pagnoHyKknuaa B c4eTHOM obpasue A, bk, paccuntbiBaeTcsa no oopmy-
ne (7). MNMpnatom:
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- nonpaska C_, NpuMHMMaeTca ansa aaHHOro c4eTHoro obpasia Ha OCHOBaHNN aTTeCTOBaHHOM 3aBUCUMOC-
TN YYBCTBUTENIBHOCTU paanomMeTpa OT Macchl aKTUBHOTO BellecTBa B cHeTHOM obpasLie;
-nonpaska C, =1 +n, t,, roe t, — MepTBOE BpeMs paanomMeTpa, no pesynbrataMm MeTposiorMyeckon
atTectaunn. lNpu sHaveHuax n, <1000 oTcUyeT/C MOXHO NPUHATL C,, = 1;
- nonpasky C, BbIMUCNAIOT NO popmyne

C, = 1 (15)
. 890‘/ —AT T |
1 (1—e MnTh)
8908r

A€ £ 90, U €90 — YYBCTBUTENLHOCTb PAANOMETPE NPY PETUCTPALINM U3NYHEHUS PAAVOHYKITAOB 0y 1903,
COOTBETCTBEHHO:
n =1,07. 10~24y~1 — nocrosiHHas pacnajga 90Y;
T, — TeKyLlee BpeMs nsmepeHunsa cHeTHoro obpasua;
T, — Tekyllee Bpemsi xuMudeckoro otaeneHns 99Sr ot NY;
Onpegenexve yaensHon aktuesHocTy 29Sr B BosayLLHO-cyxom obpasue L, Bk/kr, npoBoauTcs No hopmy-

ne

L= (16)
m W

roe A — akTuBHocTb 29Sr B cueTHOM 06pasLe, Bk
m — Macca aHanumsmpyemoro obpasua B BO34yLLIHO-CYXOM COCTOAHUN, KT
W = 0,95 — XxumMmmnyeckni Bbixod CTPOHLUS.
BbluncneHna NpoBOAATCA ¢ TOYHOCTLIO A0 BTOPOro 3Haka Mocrne 3ansdTon, oKpyrneHme npoBoaaT A0
OOQHOW OECATON.
ADCONMIOTHYIO MOTrPeLIHOCTL onpeaeneHnsa akTUBHOCTU paanoHYKNUAOB B CHETHOM obpasLe pacCYMUThI-
BAKOT Mo popmyne

2 2 17
Ap = ,f*:\ZZ(‘/S”ﬂ+ °X 10,015.), 7)
O

rae 8, — OTHOCUTESbHas MOrpeLlHOCTb aTTecTauuMm paguomeTpa no YyBCTBUTENBHOCTU, %.

9.5 OcdopMneHue pe3ynbTaToB paguOMeTPUYECKUX USMEePeHUN

Pe3ynbTaTtbl paanoMeTpuieckux U3MepeHnin B NpOTOKONaxX UCNbITaHUA OCIMKHBLI ObITh NpeacTaBneHsl B
Bnae Tabnuubl (cMm. Tadbnuuy 3).

Tabnunya 3

CKOpPOCTb cveTa, [TorpelHocTb

0 0 /
Ne n/n Ne obpasua Konu4ecTteo cepun AMA/Cek AKTUBHOCTb, bk abconmoTHas, bk

9.6 O6paboTKa pe3ynbTaToB

YpaenbHada aktueHocTb 29Sr B aHanusnpyemblx obpasuax paccuuTtbiBaetcs no dopmyne (16).

MNorpewHocTb onpeaeneHus 20Sr cknaabiBaeTcs U3 NOrpeLlHocTeln onpeaeneHns akTUBHOCTU U3Mepsie-
Moro obpasLia, Macchl aHanM3npyeMom HaBeCckU U XumMudeckoro selxoaa 29Sr.

B Lenom oTHOCUTENbHYIO MOrpeLlHOCTb onpeaeneHnsa, oy paccymMTbiBaoT No popmMyne

Oy = 1/62 +6§, +8§1 , (18)
rae 8, — OTHOCUTENbHasd NOrpeLlHoCTb onpeaeneHns akTMBHOCTN obpasLa
Ap
Op = :
(04 p )

8,, — OTHOCUTENbHAasA NOrPeLLHOCTL onpeaeneHus XuMmudeckoro Beixoaa 2VSr;
§,, — OTHOCWUTENbHAas NMOrpeLIHOCTb ONpeaeneHnsl Macchl, aHarIM3aMpPyeMoin HaBecKu.

Kak npaBuno, oTHoOCUTeNbHas NorpeLHocTb onpeaeneHns akTUBHOCTY 0BpasLa 3HauuTeNnbHo borblue,
YyeM CYMMa OTHOCUTESTbHbIX MOrPeLLIHOCTEN OCTalbHbIX U3MEPSIEMbIX BENTUYUH:

Op >> 0y + O - (19)
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10 MeTponornyeckune xapakTepmucTukmn

MeToabl onpeaeneHns yaenbHOW akTUBHOCTU TEXHOTEHHBIX paAUOHYKNTMAO0B obecneYvnBatoT NonyvyeHme
pPe3ynbTaToB U3MEPEeHUN C MEeTPONOrMYEeCKUMN XapakTepuctTukammn, He npesbllWaoLWMMnN 3HaYeHUIU, NpuBe-
NeHHbIX B Tabnuue 1.

[pnemMnemMocTb pesybTaTos U3MEpeHUN, Nony4eHHbIX B ABYX NabOpaTopusax (X6 1 Xopap), MPOBEPS-
toT cornacHo  OCTP NCO 5725-6 cucnonb3oBaHUeEM 3HAYeHUU Npedena BOCNpoOn3BoANMOCTU, NpUBeAEHHBIX
BTabnuue 1.

11 KOHTpONbL KayecTBa pe3ynbTaTOB U3MEPEHUN

KOHTpONb KavecTBa pe3ynbLTaToB U3MEePEeHU B nNabopaTopun npeaycMmaTpuBaeT NpoBepKy CTabUNbHOC-
T pesynbTaToB U3mepeHunn cyduetom 1pedoBaHunFfOCTPNCO 5725-6. ObWwKne TpedoBaHNA K KOMNETEHTHO-
cTh nabopaTtopun B npoBegeHun ncnoltannn no FOCT P NCO/M3K 17025.

12 TpeboBaHnA 6e3onacHOCTU U KBanndpukaumm nepcoHana

PagnoxmMmmnkn nnu arpoxXummkun, paboTtatroLime Unm BpeMeHHo npuBriekaemMble K pagnoxXmmMmmyecKkomy aHa-
NN3Y U N3roTOBIEHMIO 3TANOHHLIX NMpenapaToB, A0MKHbI pykoBoacTBoBaTheA [1] — [3].

[Tpun akcnnyaTtaunm deta-pagnoMeTpoB AOKHBI cobntogaTbest npaBuna u tpebosaHus [4].

Pagnoxmummnyeckme aHanumsbl 40 KHbI BBINOMHATLCS NepcoHanom, MMeroLL MM cneLnansbHoe BeicLee UNn
cpeaHee xmuMuyeckoe obpasoBaHue.

PagnomeTpuyeckme nsmepeHusa 4oMKHbI NPOBOANTLCA NepCcoHanom, MMeoLW MM COOTBETCTBYIOLL VIO KBa-
nMpnKauMoHHY rpynny No TexXHUKe 6e3onacHOCTU Npu paboTe Ha SaNeKTpoycTaHoBKax no [4].

Becb nepcoHan, 3aHATbIM NpX NpOBeAEeHUN aHaMM30B U paguoMeTPUYECKNX NSMEPEHNIN, OOKEH ObITb
aonylweH MmeanUunMHCKUMIU opraHamMmuy K paboTte ¢ paanoakTUBHBIMUA UCTOUYHUKAMM.

budnuorpadua
[1] CI12.6.1.758—99 Hopmbl pagnaumnonHon 6esonacHocty (HPB 99)
[2] OCI1—99 OCHOBHbIE CaHUTapHbIe Npasuna paboTbl ¢ PAANOaKTUBHBIMWU BELLECTBAMU U APYIMMU
NCTOYHUKAMN NOHU3NPYICLLNX N3NYYEHNN
[3] Cl12.6.1.799—99 OcCHOBHbIe caHUTapHble NpaBuia obecnevYeHUs pagmaymoHHON 6e30nacHOCTH
[4] T10T PM-016—2001 MexxoTpacneBble npaBuiano oxpaHe Tpyaa ( npaesuna 6€3onacHoOCTU ) Npu sKkennyataymm

P 153-34.0-03.150—2000 anektpoyctaHoBokK. YTB. noctanoBrnennem Muntpyga PP ot 05.01.2001 r. Ne 3 un npuka-
30M MuHaHepro PP o1 27.12.2000 1. Ne 163
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YOK 636.086.001.4:006.354 OKC 65.080 C19 OKCTY 9809
65.020.01

KntoueBble crnoBa: opraHunveckue yaobpeHus, canponens, Topd, uesnn-137, ctpoHunn-90, skcnpecc-meToa,
oTOOp NP0, NnoaroToBKa Npob K aHanuay, Xxoa aHanumaa, raMMma-cnekTpoMeTpuyeckne N3MepeHns, paguomMer-
puveckmne nusmepeHunsi, obpaboTka pesynbTaTtoB

Penaktop H.O. Ipay
TexHu4veckun penakrtop H.C. puwanosa
Koppektop B./. Bape+nyosa
KomnetoTepHaa sepctka A.H. 3onomapesou

Cnado B Habop 28.00.2009. T[loanucaHo B nevats 19.11.2009.  ®opmart 60 x 84%. bymara opcetHana.  [apHuTypa Apuan.

[Tlevwatb opcetHan. Ycn.ned. n. 1,86. Yu.-uzg. n. 1,50. Tupax 153 3k3. 3ak. 800.

OIryn « CTAHAAPTUAR®OPM», 123995 Mockea, ['paHaTHbIn nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®I'Y[1 « CTAHOAPTNH®OPM» Ha [MTOBM.
OtnevaTtaHo B punuane Oyl « CTAHOAPTUR®OPM» — tun. «Mockosckun nevatHuk», 105062 Mockea, JlanuH nep., 6.




