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roCT P 53398—2009
MNpeavcnosue

Lenv v npuHumnel cTaHaapTusaumm B Poccuiickoin Pegepaumu yctaHosneHbl PefepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. Ne 184-93 «O TexHWYEeCKOM perynMposaHin», a npasuna npuMeHeHust HaumMoHanbHbIX
ctangaptoB Poccuitckoin deaepauum — FOCT P 1.0—2004 «CtangapTtusauuns B Poccuinckon degepaumu.
OCHOBHbBIE MONOXEHUSAY

CBepeHusi o cTaHpapTe

1 PASBPABOTAH NocygapcTBeHHbIM Hay4HbIM yupexaeHvem «Bcepoccuincknin HayuHo-nucecnegosarte-
NbCKWIA, KOHCTPYKTOPCKUIA 1 NPOEKTHO-TEXHOMOMMYECKUA UHCTUTYT opraHndeckmx yaobpeHuin u Topdga» Poc-
CUIACKON akageMun CenbCKOXO3ANCTBEHHbIX Hayk W [OCydapCTBEHHbIM  HayyHbIM  yYpexaeHuem
«Bcepoccuiickuin Hay4Ho-1UccneaoBaTeNbCKUA MHCTUTYT arpoxumun nm. [. H. MpsaHuwHukosa» Poccuiickoi
aKageMum cenbCKOXO3ANCTBEHHBIX HayK

2 BHECEH TexHun4yeckum komuteToM no ctaHgaptusaunmn TK 25 «KauyecTBo NoYys v rpyHToOB»

3 YTBEP>XOEH M BBEAEH B AENCTBUE lMNpukasom defeparnbHOro areHTcTBa o TeXHU4Yeckomy pery-
NMpoBaHMo U MeTponorim oT 17 ceHtabpsa 2009 r. Ne 419-cT

4 BBEJAEH BMEPBbIE

UHbopmayusi 06 usMeHeHUsX K HacmosweMy cmaHOapmy rybrukyemcsi 8 exe2o00HO u30agaeMom
UHGhOpMayYUOHHOM yKazamerie «HauuoHanbHbie cmaHO0apmbl», @ MEKCM U3MeHeHUl U r1onpasoK — 6 exeme-
CA4YHO u3dasaeMbix UHGhOPMaUUOHHBIX yKa3amersax «HauyuoHanbsHbele cmaHdapmeiy». B cnydae nepecmompa
(3aMeHbl) unu ommMeHsi Hacmosiweao cmaHOapma coomsemcemesyroujee ygedomiieHue bydem onybrnukosaHo
8 eXXeMecs4HO U3dasaeMoM UHGhOpMaUUOHHOM yKka3amere «HauyuoHanbHbie cmaHOapmbl». Coomeememay-
rowast UHgbopmMauusi, yeeGoMIeHUe U meKCcmel pasMeujaromces makxe 8 UHGhopMayUoHHoU cucmeme obuyezo
roN1b308aHUs1 — Ha oghuyuansHoM calime @edeparibHO20 ageHmcemaa 1o MeXHUYECKOMY pe2yniuposaHuio U
Mempoiioauu 8 cemu lHmepHem

© CranpgaptuHdgopm, 2009

HacToswuii ctaHaapT He MOXeT BbITb MOMHOCTLIO UK YACTUYHO BOCTIPOU3BEAeH, TUPaXUPOBaH U pac-
NpocTpaHeH B kauecTse opuLManbLHOro UsaaHna 6es paspewwerHuns degeparnbHOro areHTCTBa No TeXHUYECKO-
My perynmpoBaHuio U METPOMOrMM
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HAUUWOHANbHBLIN CTAHOAPT POCCUMCKOHW OSEREPALUMU

YAOBPEHUA OPTAHUYECKUE

MeToabl onpeaeneHus y.qenbnoﬁ AaKTUBHOCTU TeXHOreHHbIX paguoOHyKnuaoB

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

Data BBeaeHns — 2010—07—01
1 O6nacTb npUMeHeHus

Hacrosiwuin ctaHgapT yetaHasnueaeT MeToasl onpeaenerus 137Cs n90Sr g opraHuyeckux yao6peHusx,
canponerie u Topde pasnnyHbIX MECTOPOXAEHUIA KaK Ha 3arpsisHEHHOIA, TaK U Ha He3arpsAsHeHHON TeppUTOpUm
C MCMOMb30BaHUEM PAfNOXUMUYECKOTO METOAA, CLIMHTUMNIISILLMOHHOA raMMa-CcreKT pOMeTPUM 1 paguomMeTpum.

MeToAbl, ycTaHaBMBaeMble HACTOALMM CTaHAapTOM, nossonsioT onpegenaTts 137Cs B uHTepsane
yaernsHomn aktusHocT 2 — 104 Br/kr 1 90Sr B uHTepeane — 0,2 — 200 B/kr.

MeToabl He NprMeHUMBI NpK aHanMae o6pasLoB opraHudeckux yoobpeHnuin, canponens n topda, coaep-
XKalLMX «CBEXMe» NpoaykTbl AeneHus. MpucyTcTane B o6pasuax paauoHyknuaa 40K He npenstcteyet onpeae-
NeHNo paauoLesns AaHHBIMA MeToAaMn. JKCMPecc-MeToa onpeaeneHnst CTpOHUMA He npeaycMaTpuBaeT
pasfeneHve U30TOMOB JaHHOTO 3NeMeHTa.

MpwumeyaHue— TpeGoBaHWs K KOHTPONUPYEMBIM NOKa3aTENAM ycTaHoBNEHb! B [1].

2 HopMaTuBHbIe CCbINKU

B HacTosIWEeM cTaHaapTe NCnob30BaHbl HOPMAaTUBHBIE CChISIKU Ha cneaytowme cTaHaapThl:

FOCT P UCO 5725-6—2002 TouHOCTb (MPaBWbHOCTb M MPELN3UOHHOCTL) METOAOB U pesynbTaToB
nsmepeHuin. Yactb 6. McnonbsoBaHue 3Ha4eHNA TOYHOCTU Ha NpakTuke

FOCT P NCO/M3K 17025—2006 O6Lwume TpeboBaHUS K KOMMETEHTHOCTU UCTIbITaTeNbHbIX 1 Kanubpo-
BOYHbIX nabopaTtopuin

FOCT 83—79 PeakTuBbl. Hatpuit yrinekucnbli. TeXHUYecKue yCrosus

FOCT1770—74 (UCO 1042—83,NICO 4788—80) Mocyaa mepHas nabopaTtopHas cTeknsiHHas. Linnvx-
Opbl, MeH3YPKK, konbbl, npobupku. ObLne TeXHUYeckne ycrnosust

FOCT 3760—79 PeakTuBbl. AMMUaK BOAHbIA. TeXHNYecK/e yCroBus

FOCT 4461—77 PeaktuBbl. Kucnota asotHas. TexHnyeckue ycroBus

FOCT 5396 —77 Topd. MeToabl oT6opa Npob

FOCT 5429—74 PeaktuBbl. CTPOHLUMIA a30THOKUCTIBIA. TEXHUYECKUe YCNoBUA

FOCT 6709—72 Bopga avcTunnmpoBaHHas. TexHuyeckue ycrnosus

FOCT 9147—80 Mocyana v obopynosaHue nabopaTopHble hapdopoBble. TexHU4eckue ycnosus

FOCT 12026—76 Bymara counnbTpoBanbHas nabopartopHasi. TexHudeckue ycnosus

FOCT 17644—83 Topd. MeToabl 0T6opa Npob 13 3anexu 1 06paboTku nx Ans nabopaTopHbIX UChbITa-
HUR

FOCT 24104—2001 Becbl nabopartopHble. ObLime TexHu4eckme TpeboBaHUA

FOCT 25336—82 Mocyaa 1 06opyaoBaHne nabopaTopHble CTeKMNSHHBIE. TUMbl, OCHOBHbIE NapameTpbl
1 pasmepbl

FOCT 26712—94 YnobpeHus opraHnyeckue. Obwme TpeboBaHNs K MeTo4amM aHanusa

FOCT 27451—87 CpepacTtsa n3aMepeHnii OHU3UPYIOLLMX n3nydyeHunid. ObLumne TexHnyeckune ycnosus

UspaHve opnumnansHoe



roCT P 53398—2009

MpumedaHwune—pyNonb30BaHMM HACTOSILLMM CTAHAAPTOM LienecoobpasHo NPOBEPUTL AEVCTBUE CChINOY-
HbIX CTaHZ4apTOB B MHGOPMAaUMOHHOM cucTeme o6wero nonb3oBaHusi —Ha odumumnanbHom cante PegepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryrnMpoBaHuIo U MeTponormm B cetm IHTepHeT unm no exerogaHo nsgaBaeMomy nHdopma-
LUMOHHOMY yKa3aTento « HaumoHanbHble CTaHAapThI», KOTOPbLIN ONyBNMKOBaH Mo COCTOSIHUIO Ha 1 SHBaps TEKyLLero roga, u
NO COOTBETCTBYIOWNM EXEMECSHYHO N3JaBaeMbiM MHOOPMALMOHHLIM yKa3aTensiM, ony6nukoBaHHLIM B TEKyLLEM roay.
Ecnu ccbinoyHbii cTaHg4apT 3aMeHeH (M3MeHEH), TO NPU NONb30BaHUM HACTOSILLMM CTaHAAPTOM crielyeT PyKOBOACTBO-
BaTbCA 3aMEHAIOWNM (M3MEHEHHbIM) cTaHAApToM. Ecnin ccbinoyHbin ctaHgapT oTMmeHeH 6e3 3ameHbl, TO NOnoXeHue, B
KOTOPOM ZlaHa CCbINKa Ha Hero, MPUMEHSIETCSH B YacTH, He 3aTparMBaloLwen 3Ty CCbINKy.

3 TepMuHbI v onpeaeneHns

B HacTosLeM cTaHaapTe NpUMeHeHsbI TepMUHbI 1o [1], a Takke cneayiolmne TepMUHbl C COOTBETCTBYIO-
LWUMK onpeaeneHNAMN:

3.1 TexHOreHHas pagMoOaKTUBHOCTb: CMNocoBHOCTb MCKYCCTBEHHO MOMyYEHHbLIX U30TOMOB 3eMeH-
TOB UCMYCKaTb MOHN3NUPYIOLIWE U3TYYEHUS.

3.2 aKTUBHOCTbL pagvoHyknuaa: Mepa paJMoakTUBHOCTM Kakoro-nmbo KonmyecTsa paauoHyknnaa,
HaxoaAwWeroca B JaHHOM 3HEPreTMYeCKOM COCTOSIHUU B JaHHbI MOMEHT BpeMEHMN.

MpwumeyaHune— MepypaanoaktmeHoctm A, bk, Bblumcnsiot no doopmyne
_dN
dc’
rae dN — oxungaemoe 4YMCcno CNOHTaHHbLIX SAEPHbLIX NPEBPAaLLEHUI U3 JaHHOTO SIAEPHOI0 COCTOSAHUS, NPOUCXOASLLMX 3a

NPOMEXYTOK BpEMeHn dt .
EavHnuein akTuBHOCTYW sBNsieTcs 1 pacnag B cekyHay U umeeT Ha3BaHue 6ekkepensb (Bk).

A

3.3 yAenbHasa akTMBHOCTb paAUOHYKNUAA, A,,,: OTHOLUeHWe aKTUBHOCTM paAnoHykiuaa A B Belliec-
TBE K Macce Belllectsa m.

MpwuMedaHwun e — EauHnuen yaenbHom akTMBHOCTH siBnsieTcsl 6ekkepernb Ha Kr (Bk/kr).

3.4 UckyccTBeHHble AONroOXuUBYLME pagUuoOHYKNUAbIL: PagnoakTuBHbIE M30TOMNbl, MOMYyYeHHbIe
WCKYCCTBEHHBIM MyTEM 1 UMetoLLMe Nepuoa nonypacnaga oT HeCKONbKUX NeT 1 6onblue.

3.5 cBexue npoaykThbl genenun: MNpoaykTel AeneHus, obpasytowmecs cpasy nocre geneHua agpa.

3.6 cueTHbIN obpaseun: BewecTBo, HaxoasAwWweeca B CONPUKOCHOBEHUU C AETEKTOPOM paanuomeTpu-
Yyeckoro npubopa.

3.7 GeTa-akTUBHOCTb: CnocoGHOCTL BellecTBa ucnyckatb 6eTa-4acTuubl (3NEKTPOHBI UM MO3UTPOHDI).

4 CywHocTb MeTOAA

CywHocTb MeToaa onpeaeneHus 137Cs cocTouT B perucTpaumnm raMma- KBaHTOB, UCycKaeMbIX aapamu
137Cs, CLUMHTMMNALUMOHHBIM raMMa-CreKTPOMeTPOM ¢ AanbHenwweit 06paboTkoi raMma-cnekTpa Ha nepco-
HaNbHOW 2MNeKTPOHHO-BbIYMUCIIUTENbHOW MawwnHe (M3BM) unu spyuHyto.

Mpu Hanuuuu B o6pasuax 1%6Ru, 1258b, a Takke npoaykTos pacnaaa 226Ra B KOHLEHTpaLUUAX, CPaBHU-
MbIX C KOHLeHTpaLmeit 137Cs, Heo6xoanMo NPOBOANTL AONONHUTENLHYIO KaNMBPOBKY raMma-cnekTpoMeTpa.

Qkcnpecc-meToa onpeaeneHus 90Sr ocHoBaH Ha M3BNEYEHUN CTPOHLIUS U3 301kl OpraHMYeckux yaobpe-
HUA 1 Topdha, o30MeHHbIX Mpob canponens pPacTBOPOM A3OTHOW KUCMOTbI MOSIIPHOW KOHLEHTpauuu
6 Monb/AM3, CeneKTUBHOM 3KCTPaKLMM CTPOHLMA XNOPodOpMEHHBIM PACTBOPOM ANLMKIOreKcun-18-kpayH-6
113 pacTBOPa A30THO KUCINOThI MOMSAPHON KOHLIEHTpaLmmn 4 Monb/am3 ¢ nocneayowen 4oodmncTkoin ot 137Cs u
coneoBpasyloLmnx NPUMeceii pacTBOPOM a30THOMN KUCTTOTbI MOMSAIPHON KOHLIEHTPaLMK 2 Monb/aAM3, peakcTpak-
Luein ropsadein AMCTUINIMPOBAHHON BOAOW U OCaXKAEHUEM YTNEeKNCNOro CTPOHLUA.

NpeHTudpukauma %OSr nposoauTcs nyTemM U3MEpeHWUs paauoakTUBHOCTU TOHKOCIOMHOMO CHETHOro
o6pasua Ha HU3kocpoHoBOM BeTa-paguomeTpe.

5 CpeactBau3MepeHuin, BcnomMmoratenbHoe o6opyaoBaHue, peakTUBbI,
MaTepuanbl

Famma-cnektpomeTp «MPOIMPECC-FTAMMAY (Homep B MNocpeecTpe 15235-01) co CUMHTUNNALUOHHBIM
6nokom aetektuposaHus ¢ kpuctannom Nal(T11) pasmepamm 63 x 630 MM; 3Ha4YeHNe MUHUMAanbHO U3Mepsie-
moit aktusHocTu (MUA) 137Cs 2 Br/npoBy. OTHOCUTENbHAaA NOrPeLHOCTb U3MepeHnuint — He 6onee 30 %.

2
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HuskodoHoBLIN GeTa-paguoMeTp, NpoLWIEeALINA FOCYyAapCTBEHHbIE MUCMBLITAHUA Ha COOTBETCTBUE
FOCT 27451, 3HaueHWe MUHUManNbHO U3MepsieMoii akTusHocTu 99Sr 0,2 Bx/npoby. OTHocUTeNbHaA norpeLu-
HOCTb U3MepeHuint — He 6onee 25 %.

KomnnekT 06pasuoBbIx CNEKTPOMETPUYECKUX raMma-nuctouHukos (OCIN).

O6pa3suoBbIf paguoakTuBHbIA pacTBop (OPP) ueans — ueaunn.

Becbl naGopaTopHble BLICOKOrO, CpedHero Knacca ¢ TOYHOCTbIO B3BelMBaHua +0,0002 r— no
rOCT 24104.

KoHTponbHbI uctouHuk 20Sr + 90Y tuna 1CO.

O6pasLoBblil paauoakTUBHBLIA pacTeop (OPP 20Sr + 90Y),

OnekTponnuTka ¢ TeMmnepaTypoun HarpeBa He MeHee 120 °C.

Hacoc BoaoCTpyHbIN.

LLinaHru BakyymHble C BHYTPEHHUM AMamMeTpoM 6 MM.

Bymara counsTpoBansHas «benas» u «kpacHasi» neHta — no FOCT 12026.

dunsTpaynoHHas svelika anameTpom 12 cm.

Mocyaa mepHas nabopaTopHas cteknsaHHaa — no FOCT 1770.

Mocyna cteknsHHasa TepmocToikad — rno FOCT 25336.

Yawkn papdoposble — no FTOCT 9147.

Turnn dapdoposbie — no FOCT 9147.

LWkad cyLIMnbHBIA TEpMOCTaTUPYEMBINA.

Ctynku aratoBble gnameTpom 10 n 15 cM ¢ NecTUKomMm.

Cocya MapuHennu.

LWnaTensb.

Kanbka.

J1oTOK U3 HepKaBetoLLen cTanu.

BopoHkn — no FOCT 25336.

YacoBoe cTekno.

WHavkatopHas bymara, pH 0 —12.

Kucnota azotHasg — no FOCT 4461, x. u.

Ammunak BogHbin — no FOCT 3760,4. 4. a.

HaTpui yrnekmcnblhi — no FOCT 83, 4. 4. a.

CTpoHuuin asoTHokMenbIn — no FOCT 5429,4. 4. a.

Onumnknorekenn 18-kpayH-6 — no HopMaTUBHOMY AOKYMEHTY.

Xnopodopm.

CnupT 3TUNOBLIA PEKTUDUKOBAHHBIN, X. Y.

Boga anctnnnuposanHHas — no FOCT 6709.

[onyckaeTca ncnonb3osaHue Apyrux cpeacTs USMepeHUin, MaTepuanos U peakTUBOB, UMEIOLLUX aHaro-
FMYHBIE UAN NyYLIne MeTPONorMyeckne U TeXHU4EeCKNe XapakTepucTukn, BKNIOYEHHbIE B peecTp CpeacTB nsme-
pednn (CU) Poccuiickon Pepepauun, npollegwme rocyaapcTBEHHbIe WCNLITAHUA Ha COOTBETCTBUE
TpeboBaHNAM TEXHUYECKNX YCIOBUIA.

6 OT60p Npo6

OT160p nNpob opraHuyeckux yaobpeHuin, canponenen, Topda ocywectensaetca no NOCT 5396,
FOCT 17644,FOCT 26712.

7 MNoaroToBKa K NpoBeAeHUIO UCNbITaHUN

7.1 NpuroToBneHue 3TanoHHLIX NpenapaToB

B kauecTBe rpagyuposoyHoro obpasua 137Cs, BBoAUMOro B aTanoHHbIN Npenapar, creayeT enonb3so-
BaTb OPP 137Cs.

Iina nsmeperus yaensHoi aktusHoctu 137Cs B canponene, HU3UMHHOM Topde UK ocaakax CTOUHBIX BOJ
3TanoHHbIA NpenapaT roTOBUTCS Ha OCHOBE HATPUS YTNEKUCoro (coabl).

OTt6upatoT HaBecKy coabl Maccoit 1 kr. 13 3Toil HaBeckn oTOMpatoT B chapdopoByo YaLlKy Unn Turens 50t
cofibl, AenaieT B Hell BOpoHKoobpasHoe yriybrneHne n 0CTOPOXXHO MEPHOW MUMNETKON BMECTUMOCTbIO 5 cm3
npo6asnsioT OPP 137Cs. AKTUBHOCTb BBEAEHHOTO pacTBopa A0MKHa HAXOAUTLCSA B UHTepBane 600 — 1500 Bk,
3aTeM HanuBearoT 2 cM3 AUCTUNTIMPOBAHHOI BO/IbI, UCMONb3YEMOit ANA NPOMbIBKM NUNeTKA. TUrens nomewwaroT
B TEPMOCTOMKUI LLKad 1 BbICYLLUMBAIOT CMech Npy TemnepaType 105 °C B TeyeHune 1 4.
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Cyxyto cMecb TwaTternbHo pacTupatoT B 5 — 6 NpreMoB B aratoBow CTynke 1 nepeHocaT B cocyq Mapu-
HennM ¢ NOMOLLbIO LLNAaTenNs 1 Kansku, NpeasapuTensHO 3ackinas B Hero 100 r coabl, repMeTU3MpyoT U BCTPS-
XMBaT cMecb B TeudeHMe 20 MuH. [obaBnaioT oOCTaBLEEeCs KOMMYEecTBO codbl M MHTEHCUBHBLIM
nepemewBaHmem B TedeHune 1,5 — 2 4y gobualoTcA paBHOMEPHOro pacrnpegeneHus rpagyupoBOYHOro
pagnoakTMBHoro obpasua no Bcemy o6bemy aTasnioHHOro npenapara.

OTtanoHHbI npenapat 137Cs ans uamepeHui npo6 opraHnyeckux yaoBpeHnii, nepexoaHoro  BepXoBoro
Topdha roToBUTCA Ha OCHOBE AUCTUNNMPOBaHHo Boabl 1 OPP 137Cs. MeToaunka npuroToBneHUs cocTouT B
crnegyrowem: B MEPHYO Konby o6bemMom 1 am3 HanusatoT 900 cm3 gucTUnnupoBaHHol Boapl, fo6asnsoT 1cm3
KOHLEHTPUPOBaHHOM CONAHOM KUCMOThI 1 1 Mr xropuaa Lesus. Aanee B konby 4o6aBnsaoT MepHo NUNeTKon
BMecTUMOCTbIo 5 cm3 OPP 137Cs ¢ akTueHocTbio 600 Bk 137Cs, 3aTem B konby HanueaioT 1 — 2 cm3 gucTunnu-
POBAHHO BObI, UCMOMNb3YeMOoi Ans NPOMbIBKW NuneTkn. O6bem pacTsopa AoBoAAT Ao 1 AM3 AUCTUNNUPOBaH-
HO BOOON U TLWaTeNbHO NepemMeLumBatoT. MonyyYeHHbIA pacTBOP HANMBaKT B cocya MapuHennv Mucnonb3ayiot
B Ka4ecTBe 3TanoHa.

MpuroToBneHHkbIE TaknuM 06 pa3oM aTanoHHbIE MpenapaThl XPaHSATCA B repMeTU4ecku 3akpbiTbiX cocyaax
He Bonee 1roaa.

7.2 MpuroTtoBneHue BCnomMoratenbHbIX pacTBOPOB

7.2.1 MNpuUroToBneHue a30THOMN KUCNOTbLI MONAPHON KOHUEHTpauuu 6 monb/gm3

B MepHyto konby BMmecTumocTiio 1 amS nomeaoT 300 cm3 ANCTUNNMPOBaHHOI Boabl 1 433 cM3 KOHLieH-
TPUPOBAHHON a30THOM KMCMOThI, 3aTeM TLlaTebHO nepeMellnBaloT, AOBOAAT A0 METKU AUCTUNNMPOBAHHOWN
BOZOM, CHOBa T aTeNbHO nepemelunsatoT. CpoK XpaHeHUst He orpaHuYeH.

7.2.2 MNpurotoBneHne a30THOM KNCMOThI MONSIPHOM KOHLIEHTPaLuun 4 Monb/am3

B mepHyto konby BMeCTUMOCTLH0 1 am3 nomewaroT 300 cm3 AUCTUNNMPOBaHHON BoAb! 1 289 cM3 KOHLIEH-
TPUPOBAHHOW a30THOM KUCMOThI, 3aTeM TLUaTeNbHO NepeMeLLMBaloT, AOBOAAT A0 METKWA AUCTUIINIMPOBaHHON
BOAOW 1 CHOBa T aTernbHO NepemelunsaoT. Cpok XpaHEeHUs He OrpaHuYeH.

7.2.3 MpuroToBneHne a3o0THON KUCNOTbI MOMNSIPHON KOHLEHTPauuu 2 Monb/am3

B mepHyto konby BMeCcTUMOCTbH0 1 am3 nomewaoT 300 cm3 AUCTUNNMPOBaHHON BOAI U 145 cM3 KOHLIEH-
TPMPOBAHHON a30THOM KNCMOTHLI, 3aTeM TlaTebHO NepeMelLnBaloT, 40BOAAT A0 METKU AUCTUNIIMPOBAHHOMN
BOAOV 1 CHOBa TLaTesbHO nepemeLunBatoT. Cpok XpaHeHUs! He orpaHuYeH.

7.2.4 MNpuroToBneHue pacTeopa KpayH-acpupa

[ns npurotoBneHus pacteopa kpayH-acpupa 50 r guumknorekcun 18-kpayH-6 pacteopsioT B 950 r xnopo-
dopma.

PacTBop KpayH-achurpa XxpaHUTCS B repMeTUYECKUN 3aKpBITOM cocyae M ucnonbsyeTtca He 6onee 1 mec.

7.2.5 PacTBOp a20THOKUCIMOro CTPOHLUSI MACCOBOW KOHL@HTpaLumn 50 Mr cTpoHuusi B 1 cm3

B mepHyto konby BmecTumocTbio 250 cm3 nomettatot 30,202 r a30THOKUCIIONO CTPOHUMSA, A0BaBNsOT
100 cm3 AMCTUNNMPOBaHHO BoAbI U 5 cM3 pacTBopa a30THOW KUCOTbI MOMSIPHOM KOHLIEHTpaLmmn 6 mons/am3,
3aTeM nepemeLLnBaoT U 4OBOAAT AUCTUINTMPOBaHHOK BOAOW A0 METKU. CpoK XpaHEeHWUs He orpaHnyeH.

7.3 NpagyupoBka cnekTpoMeTpa

B 3agady rpafyvpoBKA CLMHTUMIISILMOHHOIO ramma-crekTpoMeTpa BXoAUT onpeaeneHne napameTpos
YCTaHOBKW, KOTOPbIe MO3BONAIOT N0 3KCNEPUMEHTANBLHOMY CNEKTPY YCTaHOBUTL S3HEPIMI0 U UHTEHCUBHOCTD
rammMa-uanyyeHuns aHanusmpyemoro obpasua.

7.3.1 JHepreTUuecKkas rpagyMpoBKa raMMa-cnekTpomeTpa

[ns onpeaeneHns sHeprum raMMa-usnydeHuns cneayeT yecTaHOBUTL B3aUMOCBA3L MeXaAy dHeprueil ram-
Ma-KBaHTOB 1 MOMOXEHNEM MUKOB MOHOIO MOTToLeHUs ((hOTOMMKOB) B 3KCNEpUMEHTaNbHOM CneKkTpe.

015 rpagyvMpoBKU CUMHTUMANALMOHHOTO raMmma-crekTpoMeTpa Ans AanbHeiwero onpeaeneHus UHTeH-
CUBHOCTU y-u3nyveHus 137Cs (Ey = 662 k3B) BonHe JOCTaTOYHO ABYX M30TONOB W3 komnnekta OCIU (137Cs
80Co). MonyyeHune cnekTpa oT 3TUX M3OTOMOB LieNecoobpasHo NPOBOAUTL B NePBOil YeTBEPTN NaMATH aHanm-
saTopa, obusasck Toro, 4Tobbl MakcumyM nuka 137Cs (Ey = 662 kaB) Haxoguncsa okono 400-ro kaHana, a nuku
ot 187Cs n®9Co (Ey = 1170, Ey = 1330 k3B) B paitoHe 700-ro 1 800-ro kaHana cooTBETCTBEHHO.

MonoxeHne NMMKOB MOXXHO U3MEHATL NyTem U3MeHeHUs HanPSHKEeHUA Ha 6oke AeTeKTUPOBaHUS.

B cnyyae py4HOM rpalyupoBKy onpeaensieTcsl 3aBUCUMOCTb SHEPTUN y-M3NyYeHUs OT HOMepa KaHana, B
KOTOPOM HaXOAWTCA MakCMMyM COOTBETCTBYIOLLETO MuUKa.

PesynbTathl LenecoobpasHo NpeacTaBuTb rpadM4ecku B BUAE NMHENHON 3aBUCUMOCTH

Ey=A+BN, (1
rae E — aHeprusi raMma-kBaHTOB, UCMyCKaeMblX paguOHYKIIMAOM;
AU B — amnupuyeckne koHCTaHThl. KoHcTaHTa A 611M3Ka K Hynio, KOHCTaHTa B nony4una Ha3gaHue sHepretu-

YeCKOoro wara v nmeeT pasMepHOCTb kaB/kanan;
N— HOMep KaHana, B KOTOPOM HaxoauTcd MakCUMyM COOTBETCTBYIOLWLEro CbOTOI'II/II(a.
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Mpu MawwmHHoM 06paboTke AaHHbIE 06 3HEPrnM U3NyYEeHUs U NOMIOXKEHUN NUKa 3a4aloTCs B Nporpammy
0bpaboTku y -cnekTpos N3BM B nporpamMy «rpagiyMpoBka», a UMeHHo B namaTb N3BM BBogaTca Homepa
KaHarnoB, B KOTOPbIX HAXOAATCS MaKCUMYMbl NMUKOB MOSTHOTO MOTFIOWEHUA KaXA0ro N30Tomna, UCMoNb3yeMblX
npu rpagyvpoBke, 1 Ux aHepruto. Kak npasuno, TpebyeTcs BBeCTM NapameTp N S3HEpPreTUYeCKWii Wwar CnekTpo-
meTpa (kaB/kanan).

Korga aHepreTudeckas LiKana crnekTpoMmeTpa fIMHelWHa U rpafyvMpoBOYHbIA rpadnk NpoxoauT vepes
Hayano koopawHaTt, 3ajada CBOAWUTCA K OfpedeneHuo Lwwara chnekTpomeTpa B KUMO3MeKTPOHBOMbTax
(kaB/kaHan).

CnefyeT yuuTbIBaThb, YTO KO DULMEHT yeuneHust hoTOINEKTPOHHOTO YMHOXUTENA B 6noke aeTekTupo-
BaHWs IMHENHOro YCUMUTErs aHanMsaTopa MOXeT U3MEHSITbCS B 3aBUCUMOCTU OT UHTEHCUBHOCTU U3NYYEeHNS,
nagatoLlero Ha aetekrop. [oaTomy 3arpyska cnekrpoMeTpa npu rpalyupoBKe He A0MKHAa PEe3KOo OTANYAaTLCA OT
TakoBOM Npu u3MepeHumn o6pasuoB. Heobxoaumyio 3arpysky cnektpoMeTpa obecnevmsaoT UCNONb3OBaHUEM
OCI'M noHWKeHHOM akTMBHOCTU NGO yBENUYEHNEM PacCTOSIHUSA OT UCTOYHUKA 10 AeTeKTopa.

YUT06bI KONM4YECTBO MMMYNLCOB B (hOoTOMMKE NOAYNHSNIOCH CTaTUCTUYECKOMY pacnpeaeneHuto Maycca, B
Makcumyme cboTonuka criegyet HabpaTtb He meHee 4000 umnynbLcos..

7.3.2 OnpepeneHue hoTo3adhPeKTUBHOCTU raMMa-CneKTpoMeTpa

Mpu onpeaeneHnn yaensHom akTueHocTy 137Cs B aHanuampyeMom obpasLie No ero xapakTepucTUYecKo-
My ramma-usny4deHnuio (Ey = 662 kaB) HeobxoaMMo onpeaenuTb CBA3b MeXAY UHTEHCUBHOCTLIO raMmMa-n3nyye-
HUs ¢ aHepruen 662 kaB, ucnyckaemoro 06pasLoM, 1 KONMHECTBOM UMMYJILCOB, 3aperucTPUPOBaHHbIX B NUKE
nonHoro nornoweHus (cpotonuke). KoadduumeHT nponopLMoHansHOCTU MeXAyY 3TUMU BeNUYUHaMU nonyymn
HasBaHue oToacddekTnBHOCTL cnekTpomeTpa. Moa poToaddekTMBHOCTLIO CNeKTpoMeTpa K ramma-nsnyye-
HUIO fi@HHOWN 3HEPrn N NOCTOSIHHBIX FTEOMETPUYECKMX YCIIOBUAX NOHUMAETCs OTHOLLEHUE Yucra 3aperucTpu-
pOBaHHBIX UMNYNLCOB B (hOTONUKE K YMCMY raMMa-KBaHTOB AAHHON 3HEpPruu, UcnyckaeMbiX U3MepsieMbiM
obpasuom.

®oT103hheKTUBHOCTL CIEeKTpOMeTpa onpeaensiioT no opmMyne

F=Sx (2)
nAk

rae S, — nnolaab Nyka NOMHOro NOrnoLeHnsa Ans sHeprum 622 kB,
1 — KBAHTOBbIN BLIXOA raMMa-n3nyuyeHus ¢ sHeprueit 622 kaB ana 137Cs, n=0,851;
Ak — aKkTUBHOCTb kanuBposoyHoro npenapata 137Cs.
Mpw pyuHoin 06paboTKe CNEKTPOB YNCTIEHHOE 3HAYEHMe NNOLAAMN NUKA MOMHOO NOTMOWEHUS! BLIMUCHIA-
toT no copmyne

L Ny +N 3)
8= Y MM (g, )

m

rae z N; — konn4ecTBO UMMNYNbLCOB, 3aperucTpUpOBaHHbLIX B UHTEpBane ny, n,. OnpeaenseTca nyteM onepa-
LMK CYMMUPOBaHWS Ha aHanmnsaTtope B UHTepBare KaHarnos N4, Ny;
N{ — KONMM4ecTBO UMMYbCOB, 3aperucTPUPOBaHHLIX B KaHane ny;
Ny — KONM4YecTBO UMNYILCOB, 3aperucTpUpoBaHHbIX B KaHarne Ny,
N, — HOMep KaHasa, CooTBETCTBYIOLLMI NPaBo rpaHuLe nika NosHoro NornoLweHus;
n, — HOMep KaHana, CoOOTBeTCTBYIOLUMIA NIEBOM rpaHuLLE NMKa NOSHOTO NOTMOLEHNS.

Onpeaenenune doToaddekTUBHOCTY cnekTpomMeTpa Heob6xoaMMo NPOBOAUTL B CTPOrOM COOTBETCTBUM
reoMeTpun namepsieMbix Npob aTanoHHOro Npenaparta. ATo 4oCcTUraeTcs MyTeM UCNONb30BaHNUs 4NS n3Mepe-
HWA cocyaa MapuHennu.

B aaHHomM criydyae obecneunBaeTcs He TONbKO CTPOroe COOTBETCTBUE B rTeOMETPUN 3TaNOHHBIX Npenapa-
TOB M aHanuanpyembix obpasLoB, HO 1 gOoCTUraeTcs ONTUMaribHOe pacrosioXeHne uamepsieMoro obpasua
OTHOCUTErbHO AeTeKTopa.

8 OnpepgeneHwne cogepxaHus uesna-137

8.1 NoaroToBKa cneKTpomeTpuquKoﬁ YCTaHOBKU K UBMEpPEHUAM

BKkniounTb CNekTpoMeTprUYecKyto yCTaHoBKY, NporpeTb B TedeHne 15 MuH 1, nopuusmm 30 — 50 B, ¢
nHTepsanom 15 — 30 ¢, nogHMMaTb BEICOKOE HanpsbkeHue Ha 610Kke BbICOKOBOMbTHOrO MUTaHNA 40 3HaYeHWH,
yKasaHHbIX B nacrnopTe 61oka getektuposarus (1000 — 15000 B). Yepes 30 MMH nocne ycTaHOBMEHMWS BbICO-
KOro HanpspkeHWUs Ha JeTeKkTope aHann3aTop roTos K paboTe.
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MomecTuTb Ha AeTekTop us komnnekta OCIMU 137Cs n69Co nnposectnHabop cnekTpa. MposepuTs sHep-
reTUYEeCKyto rpadypoBKy raMMa-crekTpa. [loMecTuTL Ha AeTeKTop rpaayvposoYHkIi npenapat 137Cs Ha ocHo-
Be COAbl, MPOBEPUTHL YNCreHHoe 3HavyeHne HoToadheKTUBHOCTH.

OnucaHHbIe onepaLumn creayeT BhINOMHATL XeAHEBHO Nepe] HauanoM U3MepeHHii, a Taioke Npu Ucnomns-
30BaHWN HOBOrO AETEKTOPA, HOBOTO aHaNM3aTopa, Nocse Ae3akTMBaLmM 4eTEeKTopa, 3alMTHOrO AOMUKA.

8.2 MpoBeaeHue uaMepeHUn

MomecTWUTb Ha AeTekTop cocya MapuHennu ¢ usmepsieMelM 06pasLiom Maccoit 1 kr (aonyckaeTcst yMeHb-
LLeHMe Macchl U3MepsieMol Npobkl C LiENbH cOBMN0AEeHUs COOTBETCTBUS reOMeTpUM U3MepeHuii Ans obpasuau
3TanoHa Ha OCHOBE CoApbl).

MpoBecTn Habop ramma-cnekTpa. Bpems Habopa cnekTpa ycTaHaBnMBaeTcs B 3aBUCUMOCTU OT 3arpss-
HeHuss obpasuos paavouesnem. Mpu cogepxarun '37Cs B npobe meHee 100 Bk/kr Bpema Habopa Ha
AU-1024-95 paBHsieTca 3277 ¢ (32-n kaHan); 100—600 Bk/kr — 1639 ¢ (16-i kaHan) nbonee 600 Bk/kr — 819¢
(8- kaHan).

8.3 O6paboTka pe3ynbLTaToB

Mocne HaBopa ramma-cnekTpa cnegyeT NpoBecTu ero 06paboTky, T. e. onpeaenuTb KONMYECTBO UMY b-
COB, 3aperncTpUPOBaHHbIX aHaNM3aTopoM, COOTBETCTBYOLLNX SHEPTUU raMMa-KBaHTOB 662 k3B.

Mpwn py4Hoii 06paboTke cneayeT onpeaenuTb NonoxeHne GOTOMNUKA Ha CNeKTPe 1 CPaBHUTL NOSNOXEHNe
MakcMMyMa Mrika, MomydeHHoro npu Habope, ¢ nonoxeHneM ruka '37Cs B rpagyMposoYHOM Npenapare.

Mo rpadpuky aHepreTUyecKon rpagypoBKM raMMa-crnekTpoMeTpa onpeaenvTb SHepPruo, COOTBETCTBYHO-
Lyto Makcumymy doTonuka '37Cs Ha cnektpe. OTKoHeHWe oT TabynmposaHHoro sHadeHus Ey = 662 kaB He
OomMkHo npesblwaTh 10 k3B.

Mo chopmyne (3) no nnoLaamn nuka paccHnTaTb KONUHECTBO UMMNYSILCOB B CEKYHAY B MUK NOSTHOrO NOrno-
LLIeHWs1, COOTBETCTBYIOLLee 3Heprum ramma-usnydeHus 137Cs (662 ksB).

YaenbHyto aktueHocTb '37Cs B uccneayemom o6pasLe A, Br/Kr, paccunTbiBatoT no chopmyre
= Ses (4)

nFm’

Ao

rae Sgg — KONMYECTBO MMMYSLCOB B CEKYHAY B NUKe NonHoro nornowenus 137Cs;

11— KBaHTOBBIN BLIXOA raMMa-u3fydeHns ¢ aHeprueii 662 ksB ans 137Cs, = 0,851;

F — doToadhhbeKkTMBHOCTL CeKTpoMeTpa;

m — macca usmepsiemoro obpasua, Kr.

PacueTbl npoBOAATCS C TOYHOCTbIO 40 OAHOI0 AeCATUYHOIO 3HaKa nocrie 3ansATon, oKpyrieHue pesynbTa-
TOB UCCIEA0BaHNI NPOBOAAT A0 LenbIX Yucen.

Mpu onpegeneHuy owmbku nsmepeHun, cornacHo FMOCT P UCO 5725-6, HeobxoanMo yyecTb cymmap-
HY!0 MOrPeLUHOCTb, KOTopasi IBNSEeTCS CYyMMOM NOrpeLLHOCTEN BCeX He3aBUCMMO U3MepsAeMbIX BeNnyunH. B nep-
BOM NPUBAKEHNN CyMMapHYI0 oLINBKY 85 BblMUCASAIOT Mo chopmyne

By =f62 + 02 + 82, (5)

rae 8, — oTHocUTenbHas olwnbka B onpeaeneHun niowaam hotonuka npoosl;
8;— oTHocUTenbHas olnbKa B onpeaeneHny nnotuaau hoTonuka rpalyupoBOYHOro Npenapara;
8, — OoTHocuTernbHas omnbka B onpeaesieHnn akTMBHOCTU rpayupoBOYHOro Npenapara.
MpremneMocTb pesynbLTaToB USMepeHUN, NOMYYEHHbIX B ABYX NabopaTopuax (X, .6 1 Xo,46), NPOBEPS-
toT cornacHo FTOCT P UCO 5725—6 ¢ ucnonb3osaHueM sHaueHUA Npeaena BOCNpoussoguMocTn, NnpuseaeH-
HbIX B Tabnuue 1.

Tabnuya 1

OTtHocuTenbHoe 3Have- | OTHocUTeNbHOE 3HavYeHne OTHOCUTENLHOE 3HAYE- [loBepuTernbHbIe rpaHuLbl fonycka-
nanasoH usmMe- | Hue cpefHekBagpaTu- | CpeaHekKB TUYECKOro MOl OTHOCUTENbHOI MOTrPeLUHOCTU
anpa HWe nNpeaena Bocnpo- oc
peHuit, Br/kr YECKOro OTKIIOHEHUS1 | OTKIOHEHUA BOCTIPOU3BO- P R % (Npy noBEpUTENBHON BEPOSATHOCTU
noBTOpsieMocTv o, , % [MMOCTH g, % nssoANMOCTM K, o P=0,95) + 5 %
Lleauin-137
2—10000 ‘ 10 ’ 13,3 ‘ 37 ‘ 26,6

CrpoHumn-90

02-200 | 5 | 6,6 19 | 13,2
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9 3kcnpecc-meToa onpeaeneHns coaepXXaHUA CTPoHLMA-90

9.1 MNopgroToBka Npo6 kK aHanusam

9.1.1 MNMoaroToBka npo6 canponens U HU3UHHOTO Topdha

M3 natu npoB, B3sATLIX NpobooTOOPHUKaMU, AN PaANOXMMUYECKOro aHann3sa BeibunpatoT npoby, Hanbo-
nee 6nunsKyto No cymmapHom 6eTa-akTMBHOCTU K cpedHeMy 3HaveHuto. Mpoby BbIHMMAOT 13 Npo6ooTEopHMKA,
B3BELUMBAIOT LLefIMKOM, BbICYLLUMBAIOT A0 BO34YLUHO-CYXOro COCTOAIHMSA 1 CHOBA B3BELLUBAIOT.

Mpoby npokanueatoT Lenukom npu Temnepatype 550 °C — 600 °C B TeyeHne 6 — 84 go nonHoroyaane-
HUS opraHudeckoro BellecTsa. Meprnogmdeckn npoby BbIHAMALOT U3 NeYr U NnepeMeLlnsatoT. Mocne ocThIBaHUA
npokaneHHyto Npoby B3BeLUMBAOT U ONpeAenstoT cogepxarue 3ol K, %, no crneayrowen oopmyne:

K =100 (W, — W,)H, (6)

raoe W, — macca turna, r;
Wy — Macca Turns ¢ 3onoim, r;

H — HaBecka npobbl, T.

MeTogom kBapTOBaHNA oTOMpPatoT Tpu HaBeckn Maccoih 50 —100 .

Ha pagnomeTpe nsmepsitot 6eTa-akTMBHOCTb B KaXKaoW U3 0ToBpaHHbIX HaBecok. Mpo6a cumTaeTes Xopo-
LLIO FOMOreHU3MPOBaHHOMW, eCnn pe3ynbTaThbl U3MepPeHUid He pasnnyatotcs Gonee yem B 1,5 pasa oT cpeagHero
3HayeHus. Ecnv pasnuuuns npesbiwaloT ykasaHHOe 3Ha4YeH e, TO MOBTOPSAIOT NepeMellnBaHme 1 KBapToBaHue.

Ona pagnoxummndeckoro aHanuaa BelbrMpatoT HaBecKy, cyMMapHas 6eTa-akTUBHOCTb KOTOpon 6nuska K
cpeaHemy 3HaueHuHo.

9.1.2 MNogroTtoBKa Npo6 opraHU4Yecknx yaobpeHuin, BepxoBoro u nepexogHoro Topca

CpegHtoto npoby namensyatoT n oTbupatoT HaBecky Maccoi 500 r meTogom kBapToBaHua. Mpoby o3ona-
0T B MOTKE U3 HepXasewllen crtanu cHadana npum Temnepatype 200 °C, a 3aTem npu Temnepatype
550 °C — 600 °C B TeyveHune 6 4 go nonyyeHns «b6enoi sonbl». OnpeaensaoT cogepxaHue 3ombl No popmy-
ne (6).

PesynbTtaTthl 3anuceiBatoT B paboyuii xkypHan. MonyvyeHHas 3ona noctynaert Ha paguoxXumMnyeckuin aHa-
nms.

9.2 XoAa paguoXuMUYeCcKoro aHanusa

9.2.1 UssneueHnue %0Sr u3 030neHHON NpoGLI UK 30MbI

HaBecky 030neHHoi Npo6bl (301b1) Maccoit 50 ¢ 3anucblo pe3ynbTaTos B3BELUMBAHUS 4O OAHOIO Aecsl-
TUYHOrO 3HaKa NOMELLAIOT B LUMPOKOropnyo nocyay (B TEPMOCTONKYHO KOHUYECKYO KOMBy unu ctakaH) BMecTu-
mocTbio 500 cm3. MpunusatoT 50 cm3 pacTBopa a3oTHON KUCMOTEI MOMSIPHON KOHLIEHTpaLumn 6 monk/amS u
KUNATAT B TedeHue 30 MUH, HaKpbIB KONBY YacoBbIM CTEKTOM.

OCTbIBLUNIA N OTCTOSIBLLUMIACA pacTBOpP hUNbTPYHOT Yepes 6yMaxkHbI hpunbTp «benas neHTa» Ha BOPOHKe
BloxHepa (Tonbko gekaHTaT). PUNbTpaT COXPaHAIOT.

K ocTatky BHOBbL NpununesatoT 50 cm3 pacTBopa a30THOM KUCTOTLI MOSISIPHON KOHLEHTpaumn 6 monb/am3 n
KUNATAT B TedeHne 30 MUH, HaKpbiB KONGY YacoBLIM CTEKIIOM.

OCTbIBLUNIA pacTBOP BMECTE C 0OCcTaTKOM (hunbTpytoT uepes punbTp Ha BopoHke BloxHepa. Hepacteopus-
LIMICS OCTaTOK NPOMBIBAIOT Ha hunbTpe 60 cm® ropsyeit AuCTUNNMPoBaHHON Boaol. OcTaTok 0T6packIBaloT.
MonyyeHHbIi hunbTpaT 06beANHAIOT C NepBbiM. OBLLMI 06bem dunbTpaTa AofmKkeH 6biTs 150 —160 cm3,

9.2.2 3kcTpakumua Sy

Mony4YeHHbI a30THOKUCALIN PAcTBOP NOMELLAIOT B AENUTENbHYI0 BOPOHKY BMECTUMOCTLIO 500 cm3 1
noanueaioT 50 cM3 xnopodopMa, NepeMeLIBaroT B TedeHe 1—2 MUH, pasaenstoT cassl. K asoTHokucniomy
pacTBOPY BHOBb NpunusatoT 50 cM3 xnopodopMa U MOBTOPAIOT ONepaLmn NepemMelLMBaHIA U pasaeneHust
das.

K a30THOKUCIIOMY PacTBOpY, HAXOAAILEMYCS B AeNUTENLHOM BOPOHKE, NPUNMUBaroT 25 cM3 5 %-Horo pac-
TBOpa guuuMkiorekcus-18-kpayH-6 B xnopocdopmMe u nepemelunsaioT B TedeHne 1 MuH. ®asbl pasaensioT u
3anncbiBaloT BpeMsi pasfeneHns ¢ TOUHOCTbIo A0 10 MUH.

XnopodopMeHHyto hasy NepeHoCAT B AenUTENbHY0 BOPOHKY BMecTUMocTbio 100 cm3 u pobasnsioT
20 cm3 pacTBopa a30THOI KUCAOTHI MOMSIPHOM KOHLEHTPauuM 2 MoMb/aM3, nepeMelunBaioT B TeveHue
2 — 3 MuH 1 pasgensioT dasbl. K xnopodopmMeHHoit hase BHOBL NpunueaioT 20 cm3 pacTeopa asoTHON Kiucno-
Thl MOMSIPHO KOHLIEHTPALMK 2 MOMb/AM3 1 MOBTOPSAIOT NepeMelLMBaHue 1 pasaeneHue das.

9.2.3 Peakctpakuus 29Sr

OpraHuyeckyio chasy NoMeLLatoT B AeNUTeNbHY0 BOPOHKY BMeCTUMOCTbIo 100 cm3 1 npunusatot 25 cm3
ropsiuei AUCTUIIIMPOBaHHOM BOAbI (TemnepaTypa Boabl 4omkHa bbiTk 70 °C — 80 °C), nepemelumBaloT B Teve-
HUe 2 MUH 1 pasaensiioT dasbl. Mpy nepemeluBaHUM HEOGXOAMMO NPUOTKPLITL NPOBKY AENUTENbHON BOPOHKU.

7
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BoaHyto 4acTb noMellatoT B CTEKISAHHBIA CTakaH BMecTUMocTbio 200 cm3, a xnopodopmeHHyio — B
AenuTenbHyo BOPOHKY BMeCTUMOCTbI0 100 cm3, BHOBb 106aBNAI0T 25 cM3 ropayeit AUCTUNNMPOBaHHOW BOAbI,
nepemMeLLnBaloT B TeUeHne 2 MUH U pasaensioT cdasel. BogHyto hasy 06beAnHAIOT C NepBoi NopLUeit, XJopo-
bopMeHHyto NoMeLLatoT B AeNUTENbHYIO BOPOHKY U NMPOBOAAT PEIKCTPAKLMIO B TPETUIA pa3s Mo TOW e MeToau-
ke. BogHyto dhasy 06beanHAI0T ¢ nepBbIMY ABYMSI.

9.2.4 OcaxpgeHue kapboHaTa CTPOHLUUSA

B nonyyeHHbIN BOAHbLIA pacTBop BHOCAT 0,2 cM3 pacTBopa a30THOKUCHOTO CTPOHLIMS MaCCOBOI KOHLIEH-
Tpaumeii Sr2* 50 mr/cm3.

Janee pacTeop HeWTpanuaytoT HackILLEHHLIM PACTBOPOM YIEKUCIOro aMMOHMs, coaepxatmm 10 cm3
ruapokcuaa ammoHus Ha 100 cm® pacTsopa, [10 LernovHoin peakuum cpeabl (pH = 10 no uHaukaTtopHoi Gyma-
re). PacTBop HarpeBatoT Ha sNneKTponnuTke, AaoT cdhopMupoBaTbCca ocagky B TedeHue 10—15 MuH.

PacTtsop pmMnbTPYIOT Yepes (PUnbTP «CUHAS JTEHTa» € NOMOLLbIO PUNLTPALMOHHON SIYEKA, NPOMBIBAIOT
HEBOIMBLUMM KONIMYECTBOM AUCTUITIMPOBAHHOW BOAbI, @ 3aTeM 3TWNOBLIM cnupToM (5 cm3). Mo okoHYaHWUK
dunbTpauMmn buneTp BEIHUMAIOT U3 MUNLTPALMOHHON AYENKW, BbICYLUMBAIOT Ha BO3AyXe U OTNPaBMAoT Ha
pagnoMeTpuio.

9.3 PaguomeTpuyeckue usmepeHun

PaanomeTpuyeckine UsmepeHUst BuIMOMHSIOTCS € Liefbio onpeaeneHns akTUBHOCTM paavonyknuaos 90Sr
1 90Y B NoaroToBNEHHBIX PAANCXMMUYECKAM CIOCOB0OM cHeTHBIX o6pasLiax.

BkntoyeHne pagromeTpa u yctaHoBneHUe paboyero pexunma npoBogaT B Nopsiike, yCTaHOBEHHOM B
TEXHUYECKOM OMUCaHNW Ha AiaHHbIA paaMoMeTp.

lMocne ycTaHoBneHWs paboyero pexvma BbINOSHAT KOHTPOMb (DOHOBON CKOPOCTU cHeTa paauomMeTpa ny
V1 CKOPOCTW cHETa OT KOHTPOIBLHOIO UCTOYHMKA Ny,. IaMepeHna hoHOBOM CKOPOCTU cHeTa NPOBOASATCS CO CTaH-
0apTHOM NOASIOXKKON.

Mpoueaypa namepeHuit cHeTHoro obpasLa BKovaeT:

- OLleHOYHOE M3MEepeHWe CKOPOCTU cuyeTa paguomeTpa OT UOHU3NpYloWero cTaHgapTHoro obpasua
(MCO) c uenbto BEIGOPa BpEMEHU 3KCNO3NLUMK;

- BbIMONHEHWE € BbIGPaHHbIM BpeMEHEM 3KCMO3ULMU CUMMETPUYHOTO LNKIA U3MEpPEHUii ¢ YepeaoBaHu-
eM n3mepeHunii poHOBOK CKOPOCTU cHeTa paanoMeTpa n CKopocTn cyeTa obpasua.

Bpems akenosmumm t, ¢, Npu nsmepeHnax cyeTHoro obpasua sbibupaeTcsa B ananasoHe 30 — 300 ¢, ucxo-
0513 YCNOBUIA OCTUXEHNA CTaTUCTUYECKON norpeluHocTn 5 % — 30 % B e AMHUYHOM U3MepeHUn (CyMMapHOI)
CKOPOCTU cyeTa paguomeTpa n, B COOTBETCTBUN C AaHHBIMU Tabnuubl 2.

Tabnwuua 2
CratucTmyeckasn norpewHocTb, % 5 10 20 30
Bpems akcnoauuuu, ¢ 1600/ny 400/n, 100/ny 44/n,

AKTUBHOCTb paAMoHYyKNnAa B cdeTHOM 0bpasLe A, Bk, onpeaenseTcs nyTeM U3MepeHns CKOPOCTU cHeTa
paguoMeTpOoM MNpU perfnaMeHTUPOBaHHLIX YCMOBUSIX, ANISl KOTOPLIX NpefBapUTeNbHO onpeaeneHa YyBCTBU-
TenbHOCTbL pagnomeTpa, no cnegytowen opmyne

A=(n/gC,C,C, (7)
roe n, — ckopocTb cueta UCO, umn - ¢! -Bi~'; n, = n,—ng
n, — CKOPOCTb CYeTa paaMoMeTpa Mpy pasmeLLeHm B HeM cyeTHoro obpasua, umn - ¢! - Bx1;
ng— ¢poHoBasi CKOPOCTb cyeTa paamomeTpa, umn - ¢~ - B,
g— aTTecToBaHHoe 3HaYeHue YyBCTBUTENbLHOCTU paauomeTpa, umn ¢ 1. B 1;
C, — nonpaska, yuuTbiBaloLlas cobCTBEHHbIe NapaMeTpbl paguoMeTpa (MepTBoe Bpems) npu 60nbLInx
3HAYEHNSIX CKOPOCTU CHETa;
C)\ — nonpaska Ha pacnag, unn HakonneHue 90Y ans npueeaeHns pesynbTaToB K MOMEHTY XUMUYECKOTo
BblAeNeHNs paauoHyKnuaa;
C, — nonpaeka, y4nTblBaolLlas oTnM4nue YCroBumii U3MepeHuns oT YCINoBUM rpaflyupoBKn paauomeTpa no
YYBCTBUTEMNbHOCTH.

LS npuroToBrneHus cHeTHbIX 06pa3LLOB OIMKHBI MPUMEHSTLCS MOANOKKA, NpeaBapuTesibHO NpoBepeH-
Hble Ha OTCYTCTBME PaAMOaKTUBHOIO 3arpsisHeHus. Pasmepbl n Macca BewecTBa akTUBHOW YacTu CYETHOMO
obpasua AoMmkHbI COOTBETCTBOBAaTb TEXHUYECKUM TpeboBaHUSAM.

CUMMETPUYHBIN LMK M3MEpPEHNA cHeTHOro obpasLia BbiMoSHSAeTCS Npy BbIDpaHHOM BpeMeHU 3KCnosu-
LW B YeTblpe aTana:

8
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- nsamepenue oHa (3 pasa) usmeperHue obpasua (5 pas);

- usmepetue ¢oHa (3 pasa) nsmepeHue obpasua (5 pas);

- namepenue oHa (3 pasa) usmepenue obpasua (5 pas);

- usmepeHue coHa (3 pasa).

MamepeHne hoOHOBO CKOPOCTU cHeTa pagMoMeTpa NPON3BOAUTCA C KOHTPOMBLHOWM NOASIOXKKON. 3a Teky-
LLiee Bpemsl M3MepeHUsl JaHHOTo cyeTHoro o6pasua NPUHUMaeTca BpeMs T, cepeanHbl (TpeTbe u3MepeHue)
BTOPOW cepun UsMepeHuii cueTHoro oGpasua B LuKIe.

9.4 O6paboTKa pe3ynbTaToB U3MEepeHUn

CpepaHeapudmeTyeckoe 3HadeHue n; U abconoTHoe cpeaHeksaapaTUdHOe OTKIOHeHWe Sy Ana
pe3ynbTaToB U3MepeHuii POHOBOI CKOPOCTU cHeTa paauoMeTpa U3 COBOKYNHOCTU BCEX pe3ynbTaToB Habnio-
[EHWIA paccUUTLIBAOT Mo hopMysiam

1L 8
ne= Tf, Nf = I::n s

(9)

rae Ny — cpeaHeapudmMeTudeckoe 3HaueHne Yncna oTcyeTa paauomeTpa 3a Bpema T
Ng — uucno oTcHeToB paauomeTpa 3a Bpems T B i-M HabrioaeHum choHa;
T — BpEeMs 3KCMO3ULUN B CeKyHARX;
m — NonHoe KoNMYecTBOo pe3ynbTaToB HabnoaeHWi poHa B pernaMmeTupoBaHHOM uukne (m = 12).
3HaueH1e MUHUMaTbHOM U3MePAeMON CKOPOCTU cHeTa (N, ) PaauomMeTpa U MUHUMansLHON 3MepPAEeMON
aKTUBHOCTU (A ,;,) AAHHOTO paAMoHYKMAa B CHETHOM 0BpasLie paccumnThIBaloT No popmyne

n... =01 , (10)
Amin = nmin/e'
COBOKyI'IHOCTb pesynbTaToB HabnoAeHUI CKOPOCTU cHeTa paguomeTpa 06paGaTblBaETCF| npuv nusmepe-
HUAX CHETHOTO OGpaSLLa.

(11)

(12)

n,— cpeaHeapMmeTHeckoe 3HaYeHe eanHUYHOro MsMepeHns obpasLa;
ij — YMCNO OTCYETOB paauoMeTpa 3a BpeMs T Bj~-M U3MepeHun obpasLa;

T — BPEMSs 3KCMO3NLMN B CEKYHAAX;

J— nopsiakoBbIA HoMep pe3ybTaToB HabNoAeHNs Y1Cca OTCHETOB paanomMeTpa;

| — KONMYeCTBO pesynbTaToB HABMOAEHWI B pernaMmeHTMpoBaHHoM Lukne (/ = 15);
rae N, — cpegHeapudmMeTnieckoe 3HauYeH e Yica 0TCHeTOB pagMoMeTpasaBpeMs npuaHanuse obpasua.
3HauyeHune ckopocTu cyeTa paguMoMeTpa, obycrnoBrieHHoe peructpaumen UsnyyYeHus M3MepsieMoro

paguoHyKknMaa B cdeTHOM obpasLie, paccunTbiBatoT no popmyne:

Ng = Ny —ny. (13)
[aHHbIN pesynbTaT 0THOCUTCS K TEKYLLIEMY BPEMEHN U3MepeHus.

B cnyvae ng < N, pesynotaTt usSMepeHus akTMBHOCTU padluoHyKNnaa B CHETHOM 06pa3u,e A, Bk, npega-
CTaBnAT BBUAE

A< Anntq (14)
rae g — ownbka onpeaeneHus atanoHa, g = Apin (0,5 + 0,0138,);
8, — OTHOCUTENbHAsA NOrpeLLUHOCTb aTTecTalum pagnomMeTpa no YyBCTBUTENbHOCTU.

B cnyyae ny > n,;i,, aKTMBHOCTb paanoHyKnuaa B cdeTHOM obpasue A, Bk, paccuuTteiBaeTca no gopmy-
ne (7). MpuaTom:

min
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- nonpaska C, Np1MHUMaeTca ans AaHHoro c4eTHoOro obpastia Ha 0CHOBaHWMU aTTeCTOBaHHON 3aBUCMMOC-
TV YYBCTBUTENbHOCTM PAAMOMETPA OT MacChl aKTUBHOIO BelliecTBa B CYETHOM obpasLie;
- nonpaska C, =1 + n, 1, rae 1, — MepTBOe Bpemsl paaromeTpa, No pesyrbTataM MeTporiornieckon
artectauumu. Mpu sHaveHnax n, <1000 oTcHET/C MOXKHO MPUHATL ¢, = 1;
- nonpasky C, BbIMUCNAIOT Mo hopmyne
C)L S 1 (15)

€90 _
1+ —Y (1-e Mn"b)
8QOSr

rAg & 9o, M €905, — YYBCTBATENLHOCTL PaAMOMETPa MPY PEruCTpaLImM U3nyHeHNs pagunoHyknnoos %0Y n 90Sr,
COOTBETCTBEHHO;
% =1,07-10~24y~1 — nocrosiHHas pacnaga 90y;
T, — TeKyllee BpeMsl U3MepeHusi C4eTHoro obpasua;
T, — TeKylUee BpeMsi XuMudeckoro otaeneHus 99Sr ot 0Y;
OnpeaeneHune yaensHON akTUBHOCTU 0gr g BO3YLLHO-CyXoM 0bpasLe L, Bbk/kr, npoBoamnTcs no hopmy-
ne
1=A, (16)
mWw
roe A — aktusHocTb 90Sr B cueTHOM o6pasLe, b;
m — macca aHanusupyemoro obpasLa B BO34YyLUIHO-CYyXOM COCTOAHWUN, KT;
W = 0,95 — xumun4eckunii BbIXo CTPOHLMS.
BbluMcneHUa NpoBoAATCA C TOMHOCTbIO 4O BTOPOro 3Haka rocne 3ansiTor, okpyrieHue NpoBoaaT Ao
OHOWN AeCATON.
ABCONIOTHYO NOrPeLLHOCTb onpeaeneHns akTUBHOCT paanoHYKNMAOB B CHETHOM obpasLe paccyuThl-

BatoT no copmyne
2 a2 17
Ag :Az(—vsfanSX+ 0,015,), (7)

0
roe 8, — OTHOCUTENbHasA NOrPeLIHOCTb aTTecTauumn pagMoMeTpa Mo YyBCTBUTENLHOCTH, %.

9.5 OdropmneHue pe3ynbTaToB paguoMeTPpUYeCKUX MU3MepeHUn

Pe3ynbTaThl paauomMeTpudecknx M3MepeHuin B NPOTOKOIax UCMbITaHUA 4OMKHBI ObITb NpeAcTaBneHbl B
Buae Tabnuubl (cM. Tabnvuy 3).

Ta6bnuua 3

CKOpOCTb cyeTa, MorpelwHocTb

Ne n/n Ne obpasua Konuuectso cepuin umn/cex AKTUBHOCTDb, BK abconioTHas, Bk

9.6 O6paboTka pe3ynbLTaToB

YaenbHas akTuBHOCTbL 90Sr B aHanuampyeMbix obpasuax paccunteiBaeTces no hopmyne (16).

MorpetwHocTb onpeaeneHus 20Sr cknaabiBaeTcs U3 NorpeLwHocTe onpeaerneHusl akTMBHOCTU naMepsie-
Moro 06pasLa, MacCkl aHaNM3UPYeMOon HaBECKM U XMMUYECKoro Bbixoaa 90Sr.

B LienoM 0THOCUTENbHYHO MOrPELLHOCTL ONpeAeneHus, 5y pPaccHUTLIBaOT No hopMyne

&=4ﬁ+ﬁ+ﬁ, (18)
roe 6A — OTHOCUTeNbHaA NOrpelHOCTb onpeaeneHna akTMBHOCTHU 06pa3u,a
Aa
O0p =—2);
(84 A )

5W — OTHOCUTEeNbHAaA NOrpeLlHOCTb onpeeneHna XMMn4eCckoro Bbixoaa QOSF;
Bm — OTHOCUTENbHaA NOrpeLHOCTb onpeaeneHna Maccbl, aHanwswpyeMOﬁ HaBeCKW.

Kak npaBnno, oTHocuTernbHast MorpeLHocTb onpeaeneHna akTUBHOCTU 06pa3u.a 3HauuTenbHo Gonblue,
4yemM CyMmMma OTHOCUTENbHbIX NOrpeLHOCTeN OCTarnbHbIX n3mepsieMblX BeJIMHUH.

a4 >> 8y + 8. (19)

10
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10 MeTponornyeckue xapakTepucTukum

MeToabl onpeaeneHns yaenbHOM akTUBHOCTU TEXHOTEHHBIX PaANOHYKIIMAOB obecneynBatoT nosyveHne
pe3ynbTaToB U3MEPEHUIn C METPOSIOrMYECKUMU XapaKTepucTUKaMu, He NpeBbILLAILWLMMA 3Ha4YeHWA, npuBe-
JeHHbIX B Tabnuue 1.

MpuemneMocTb pesynbTaToB U3SMEepPEeHUI, NoNYyYEeHHbIX B ABYX nabopatopusix (X 146 1 Xopa6), NPOBEPS-
toT cornacHo FOCT P UCO 5725-6 c ucnonb3oBaHWeM 3HaueHWi npeaena BOCNpon3BoAMMOCTU, NPUBeAEHHbIX
B Tabnuue 1.

11 KoHTponb kayecTBa pe3ynbTaToB U3MEpPEeHUN

KoHTporb kayecTBa pe3ynbTaToB U3MepeHui B nabopatopumn npegycMmaTpusaeT NpoBepKy cTabunbHoc-
TUpe3ynbLTaToB U3MepeHuii c yuetom TpeboBaHnin FOCT PUCO 5725-6. O6wmne TpeboBaHNS K KOMNETEHTHO-
cTu nabopaTtopuii B npoBeaeHuu ucnoitaHuia no FOCT P UICO/M3K 17025.

12 TpeboBaHus 6e3onacHOCTU U KBanudMKaLm nepcoHana

Paanoxumukm unm arpoxmMmukum, paboTatoLme unm BpeMeHHO NpuBnekaeMble K paauoxXumMmyeckomMy aHa-
NN3Y 1 U3rOTOBIIEHUIO STAlIOHHLIX NpenapaTtoBs, AOMKHBI pykosoacTeoBaThCA [1] — [3].

Mpu akcnnyaTaumm 6eTa-pagnoMeTpoB AoMmkHbI cobntogaTbes NnpaBuna n tpebosaxus [4].

Paanoxnmunyeckne aHanusbl AOIMKHbBI BLINOHATLCA NEPCOHANoM, MMEeoWMM creumarnbHoe BbicLuee Uiu
cpeaHee xMmuyeckoe obpasoBaHue.

PaagvomeTpryeckue nusmepeHust 0IkHbI NPOBOAUTLCA NePCOHANoM, UMEOLLIMM COOTBETCTBYHOLLLYHO KBa-
mmdrkaLLMOHHYO rpynny no TexHuke 6esonacHocTu Npy paboTe Ha aNeKTpoycTaHoBKax Mo [4].

Becb nepcoHan, 3aHATLIA NpU NpoBeAEHUN aHaNM30B U paanoMeTPUYECKUX N3MepPeHUA, AoMKEH BbiTh
AonyLleH MegnLMHCKMMM opraHamm K paboTe ¢ paanoakTUBHBIMA UCTOYHMKaMMU.

Bu6nuorpadun
[1] Cr2.6.1.758—99 Hopmbl paguaumorHoii GezonacHoctu (HPB 99)
[2] OCMN—e9 OcHoBHble caHuTapHble npaeuna paboTbl C PaanoOaKTUBHLIMU BELLECTBAMU U APYIMMU
MCTOYHUKAMM MOHU3NPYHIOLLMX N3NYHEHWUN
[3] CM2.6.1.799—099 OCHOBHbIe caHMTapHble Npasuna obecneveHns paguaunoHHoW 6e3onacHoCTH
[4] NOT PM-016—2001 MexoTpacnesbie npaBunano oxpaHe Tpyaa ( npasuna 6e30nacHOCTH ) NPy 3KCRyaTayum

P 153-34.0-03.150—2000 snekTpoycTaHOBOK. YTB. nocTaHoBneHnem MuHtpyaa P ot 05.01.2001 r. Ne 3 n npuka-
30M MuHaHepro PO o1 27.12.2000 1. Ne 163
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