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YTBEPXJJAIO

PykoBoaurens PenepanbHoit cnyxO51
110 HaI30py B cepe 3alIMTEI MPaB
norpebutened 1 Graronosyyus 4eaoBexa,
I'naBHEI rocyJapcTBEHHBIH CAHHTAPHBIH
Bpau Poccuiickoit Menepannu

I'. T. OnnieHko
23 anpens 2009 r.
Jara BBegenus: 20 uions 2009 r.

4.3. METO/IbI KOHTPOJIA. PU3NUECKUE ®AKTOPHI

Crponuuii-90. Onpenenensne yaeabHoii aKTHBHOCTH
B NHLIEBLIX NPOAYKTAX

MeroanyecKHe yKa3aHusA
MYK 4.3.2503—09

1. OGaacTh NpUMeHeHHA

Meroau4eckHe yka3saHHs yCTaHaBIUBAXOT METONMKY BELINOJHENHS H3-
MepeHus akTHBHOCTH cTponna-90 (*°Sr) B npobax NUUIEBBIX NPOAYKTOB.

JaHHEIH METON MO3BOIAST ONPEASNWTH COACpXKANUe CTpoHuNS-90 B
TUIIEBBIX NIPOAYKTAX 110 AouepreMy urtpuio-90 (*°Y) Tpems criocoGamu:

¢ IpAMoOE BBICTIEHHE PaBHOBeCHOro MTTpHA-90 B BHE oKcanata MT-
Tpus;

¢ mpaMoe Boienenre HTTpHL-90 B Buae docgara Hrrpus;

® BLIJICTICHHC HTTPHA-90 nocne paTuoXHMHYECKOH OUMCTKH CTPOHLus-90.

Jlnanazon u3Mepenuii (0,2—200) Bk no3BoiseT HCIOJb30BaTh METOH-
Ky U ONpENENCHHA COmepxaHus cTpoHuua-90 B NMIIEBEIX MPOIYKTaX C
HENBI0 MOHMTOPHHTA, KOHTPONA 33 YPOBHEM IIOCTYIUIEHHS €ro B OPraHM3M
YEIOBEKA C PALMOHOM M OLICHKH 03bl BHYTPEHHET0 O0MydeH A,

2. HopmaTnBHbIe CChIIKH

B nacrosmux MeTonax KOHTPOJS HCNOJIB30BAaHHEI CCHUIKH Ha CIEAYIO-
B¢ HOPMATUBHBIE JOKYMEHTH.

1. CI12.6.1.758—99 «Hopms! papuaumonoii 6esonacHoctu (HPB-99)».

2.CIT 2.6.1.799—99 «OcHoBHble canHTapHble NMpaBuiaa obecredyeHus
panuaunonHoii 6esomacuoctt (OCIIOPB-99)».
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3. CanlluH 2.3.2.1078—01 «I'urnennueckue tpeGopanus GesomacHoc-
TH H [IHLIEBOIi HEHHOCTH IMHIUEBRIX POLYKTOBY.

4. MM 2453—2000 «PexoMenaauuy. MeToaHKH paiHallHOHHOIO KOH-
Tpons. O6imue TpeGoBaHIAN,

5. TOCT P 8.563—96 I'CH (M3z. 2002 r.) «Meroauku BHIIOIHEHHS
H3MEPEHHI».

6. 'OCT 8.033—96 I'CH «I"ocynapcTBeHHas MOBepOYHas cxema g
CpeNCTB H3MEPEeHHs aKTHBHOCTH PANUOHYKIMAOB, NOTOKA M TUIOTHOCTH IIO-
ToKa anbda- 1 6eTa-4acTHI H GOTOHOB PANMOHYKIIHIHBIX HCTOUHHKOBY.

7. TOCT 8.207—76 I'CH «IIpamele n3mepeHns ¢ MHOIOKPaTHRIMH Ha-
OmropeHuaMH. Meroasr o6paboTku pesynsraroB HabmomeHnil. OCHOBHBIE
TIOTIOXKEHAAY,

8. 'OCT P UCO 5725-1-6—2002 «To4HoCTb (IPaBHIBHOCTE H NpELH-
3HOHHOCTb) METOZIOB U PE3yJIbTATOB H3MEPEHHID».

9. TOCT 12.0.003—74 CCBT «Onacnslc M BpEAHBIEC IPOH3BOACTBEH-
HEIe HaKTophD.

10. I'OCT 12.1.019—79 CCBT «JnexkrpobesonacHocts. O6mue tpeGo-
BaHWA 1 HOMEHKJIATypa BHAOB 3aIUHTED.

11.TOCT 12.1.10—76 CCBT «Bs3priBobe3onacHocTs. Obumue Tpedo-
BaHHAN.

12. TOCT 12.1.004—91 CCBT «Iloxapnas 6e3onacHoctb. Obue Tpe-
GoBaHu.

13. PMI" 60-2003 I'CH «Cmecn artecToBannsie. O6wmuce TpeGoBanus K
paspabotke.

3. TepmuHbI 1 onpexe/ieHHs

B BacrosmeMm HOKYMCHTC IPHHATA TCPMHHOJOTHUA B COOTBETCTBMH C
HPB-99 u OCIIOPB-99. B nononHeHne X HUM HCHONB3YIOTCS CICAYIOLIME
TEpMHHEI:

MunuManbnas H3MepsieMas aKTMBHOCTB — A,,, — AKTHBHOCTL pa-
JMOHYKNHAA B cYeTHOM o0pasie, IpH M3MEPEHMH KOTOpOil Ha JaHHOi pa-
JHOMETPHYECKOH YCTAHOBKE 32 BPEMs SKCHO3HIMH OJIHH 1aC OTHOCHTENLHAN
ciryuyaiiHad (CTaTHCTHMECKAA) MOTPELIHOCTh PE3y/bTaTa H3MEPEHHH cocTaB-
nser 50 % npu nosepuTensHoOM BepositHocTy P = 0,95.

PagunoMeTpHUYecKasi YCTAHOBKA — TEXHHYECKOE CPENCTBO (PafHOMETD,
CIIEKTPOMETP) AN H3MEPEHHA aKTHBHOCTH (YAENHHOM aKTWBHOCTH) pajHo-
HYK/HIOB B CHCTHOM ofpastie.
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HocuTtens — BemecTso, koTopoe, 6yAyyun cBA3aHO ¢ HUYMTOXHO MaJIBIM
KOJIM4ECTBOM JIPYTOro BEINECTBA, MPOHOCHT MOCIEAHEE Yepe3 BECk XHMHUe-
ckwit nnu dusHYecknii npouece.

XuMu4yecKHii BLIX0J PAAMOHYKIINMAA — OTHOIIEHKE KOJNMYECTBA HOCH-
TeNns PanuoOHYKINJa B M3MEpAeMOM obpasiie K KOJHYECTBY HOCHTENA 3TOTO
PaaqoHyKIHAa B pabe.

4, OcHOBHBIE NOJIOKCHHST

4.1. Ocnosnvie usuro-xumuueckue ceoiicmea cmponyua-90

Crponumit-90 HanGonee BaXKHEIA pajMOaKTHBHEIH M30TON CTPOHLMA,
YHCTHIE B-U3MydyaTensb co cpenHeil snepruei 195,8 xB. Ilepuon nomypacna-
aa T=128,6 rona. [To xuMuyecknM cBOMCTBaM CXOJCH C KanbLueM 1 GapueM.
Ipu ero pacnane o6pasyercst urtpuii-90 co cpenneii aneprueii 934,8 B n
nepuonom nosypacnana T=61,1 4.

OcHOBHOI MyTh NOCTYIUICHNS CTPOHUNA-90 B OpPraHu3M uesioBeKa — Ho
IUILEBBIM HENsM C palHoHoM vestoBeka. Ctporumii-90, sBissce ocreoTpon-
HBIM 37IEMEHTOM, HAaKaIUTHBAETCA B KOCTHOH TKAHH M BHOCHT OCHOBHOM BKJIAZ,
B JIO3Y BHYTPEHHETO OOITyUeHusL.

Jlna HaOJoAeHHA M KOHTPOJIA 33 YPOBHEM HOCTYILIEHHS CTPOHIUA-90 B
OpraHM3M HeJOBEKA C PALHOHOM MPOH3BOAAT H3MEPEHNC COJCPXKAHHS €ro B
TIMINEBBIX MPOIYKTaX.

Ionyuennsie 3HaYeHUA YAEAbHOH AKTHBHOCTH CTPOHIMA-90 B NHILEBBIX
NPOAYKTaX MO3BOJIAIOT NPOCHEAUTH 33 HMHAMHKON HAKOIUIEHHS €ro B Opra-
HH3ME H OLIEHUTD 1103y BHYTPEHHETO O0IydeHHS.

4.2. Memoo onpeoenenun

Merton onpeznenerus crpoHuMs-90 OCHOBAH Ha mepeBoAe JAHHOTO pa-
IOUOHYKIMAA B PacTBOP IyTeM PACTBOPEHMA 30/ NMHINEBHIX NPOAYKTOB B
KOHLIEHTPNPOBAHHOIT a30THOMN KucinoTe. B 3aBMCHMOCTH OT Ipynnbl MHIIEBRIX
TIPOAYKTOB M CTENEHH HX 3arpsA3HEHHOCTH CTpOHLU-90 onpexnemicrcs Tpems
criocobamu:

1) npaMoe BEITEIEHHE PABHOBECHOTO 'Y B BUIIE OKCAIATA UTTDHS;

2) npamoc Beesenue Y B Bize docdara HTTpHS;

3) senenenne *°Y mocine paguoxuMudeckoil OuHCTKH ST,

U3mepeHrue BLIIEICHHOTO npenapata *°ST IPpoM3BOANTCS MO A0YEPHEMY
Y na uM3KO(OHOBHIX PaTMOMETPaX WIH GETa-CIEKTPOMETPAX B PexXmMe
H3MepeHHs npob Mmoc/e pagMOXHMHYECKOTO aHaIH3a, OTIPAXYHPOBAHHBIX 110

, TIpH MHHMMAIBHON m3Mepsemoit aktusnoctu 0,2—0,5 Bx B cuerHoM
obpa3te.

6
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3HaucHHE YYBCTBHTCIBHOCTH PaqOMCTPOB ONPEAENACTCA NPH IPafyH-
POBKE YCTaHOBKM € HCIIOJIb30BaHHEM 00pa3LOBOrO PaiHOAKTHBHOIO PacTBO-
pa ”'Sr & *Y (mpunox. 1, 2).

JnntensHocTs aHamu3a — 12 u (6e3 noaroroBkH npob K aHamu3y M Ha-
KOTUIeHHs jouepHero °Y). OnuH 1aGopanT ONHOBPEMEHHO MOXKET AENaTh
4 11po6b1.

4.3. Tpebosanusn k nozpewnocmu usmepenus u RpunucHLle
XapaKmepucmuKu Rozpeutnocnu UsmMepenun

4.3.1. Meroauka BEINONHEHUS H3MEpeHMiT 0OCCIICYHBACT IONYHCHHE
Pe3yNbTaTOB M3MEPEHUI ¢ INMOrpelIHOCTBIO, He NpeBbIMIaroulell 3HaYeHNH,
HpHBEIEHHBIX B Tabu. 4.1.

Tabnuua 4.1

Juanazon u3Mepennii, 3Hauennna nokasareaeii TouHoCTH,
BOCHPOH3BOAHMOCTH H NPABHILHOCTH

IMoxasatens IMokaszarens |Ilokasarens npa-| Ilokaszarens
MO- | BOCMPOH3BO- | BUABHOCTH (rpa-| TOYHOCTH
HaumenoBatue g%}:T(ggg;He o | AMocTH (or- | HuIB OTHOCH- (rpanuib
ONpEReNAEMoro | oo paTiuec- HOCHTEJIbHOE | TENBHOM CPEAHE- | OTHOCHTENE-
KOMINOHEHTa, | "o o 6. | CPEIHEKBAPA- | KBa/IpATHUECKOH | HOM norpetu-
AuanasoH HHe NopTo- | TAYECKOE OT- | MOFPEIIHOCTH | HOCTH NPH
H3MEpEHHil pACMOCTH) KJIOHEHHE BOC- |IPH BEPOATHOCTH{ BEPOSTHOCTH
5. % | mpoussomumo- P =0,95), P =0,95),
” CTH), Oy, % * ., % +Jg, %
mCmouuuﬁ-%
1ana3’oH H3Mepe-
Huit ot 0,2 Bk 10 1 15 10 35
200 bk

4.3.2. 3HaueHus NoKa3aTelIs TOYHOCTH METOAHKH HCTIONB3YIOT NpH:

© 0(opMIIEHHH PE3YyNETATOB H3MEPEHMUH, BbIlaBaeMBbIX JIabopaTopHeii;

® OLICHKC ACATENBHOCTH JAGOpATOPHH HAa KaueCTBO NPOBCACHHS MCIEI-
TaHHH.

3HauenHe YyBCTBHTEILHOCTH PaJHOMETPOB IOJNYYaeTcs NpH IPaiyH-
POBKE YCTaHOBKH € HCIIOJB30BAaHHCM OOPasLOBBIX PaJHOAKTHBHBIX PACTBO-
posB (npunox. 1, 2).

3HaueHHe YYBCTBHUTEILHOCTH Gera-ClIeKTPOMETPOB MOJNY4Yaercs Ipu
TpaIZyHpOBKE YCTAHOBKH C HCMOB30BaHIIEM 00pasnoBbIX OOBCMHEIX HCTOY-
HHKOB M BBOJMTCA B nporpammy pacuera Ha IIOBM (Muctpykumsa no mc-
NOJIb30BAHHUIO YCTAHOBKH).
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5. CpencrBa H3MepeHHs, BCIOMOraTeJIbHoe 000pyaoBatue,
MarepHaJbl 1 PEaKTHBBI

5.1. Ocnognsie cpedcmea usmepenus

Tabnuya 5.1

Cpeacrsa u3Mepennii, pekoMeHyemMble pY HCMOAL3OBANNH METOXHKH

Haumenosanue
HaumeHoBanue cpeacrs cmgg:;::,q%;l eTII H3MepseMoit ¢u- | Ilorpemmocts
H3Meperuit > 3udeckoit Bemuu- | (Ha ypoBHe A,,,,)
Ha W3TOTOBJIECHIC i v
YCTaHOBKa C MANBIM TV 25-11-162—68 | Cxopocts cuera, ¢ | 25 % nipu
doHoM-YMP-1500 P =095
beta-paanomeTp Ne I'ocpeectpa | CxopocTs cuera, ¢ 25 % npu
YM®-2000 16294—97 P=0,95
Bera-cniexTpoMeTp TV 4362-001- |CkopocTs cyerta, ¢ 50 % npn
«ITporpeccy 31867313—95 P=0,95
OG6pastiossiit pannoak- TY H-170—71 | Axrusuocts, bx/r |5 % npu P = 0,95
THBHbIiT pactBop (OPP)
CTPOHIHA-90
IMunerku eMXOCTHIO IrocCT 29227—91 Obbem, cm® IMorpemHoCTHL
1,2,5c™ UCO 835-1—81 2% 0,01 mx
Becn1 naGoparopHbie, I'OCT 24104— Macca, r IorpemHocTs
tuna BJIT-200, 2001 2%0,0005r
BJITK-500
Cexynnomep I'OCT 5072 c 0,2¢
IMnasmenuslii doromerp Macca, 1 4 % npu P=0,95
ni aToMHO-20copGuu-
OHHBI QoTOMETD C
TUT1a3MeHHOI1 HOHH3anuelk
Becel naboparopHbie T'OCT 24104— Macca, r 0,05r
paBHoOIIEYHE 2001

IIpumeuanyie. Bo3MOXHO HCIONE30BAHUE APYTHX PARHOMETPUUECKHX YCTaHO-
BOK C [10c/1eiyro1eti NpoBepKoil HX METPONOTHYECKHX XaPAKTEPHCTHK.

5.2. Bcnomozamensnoe obopydosarue
T'OCT 3765—78

1lxad cymmisHbL TepMOCTAaTHPYEMEIH
ITeus mydensnast ¢ repmoperynstopom zo 1 000 °C

(tuna CHOJI}

InuTka anexrpuyeckas

TV 16-681.051—84
I'OCT 14919—283

Jlamna 3epxansnas 3 M-8, 220 x 500 ang cynixu

11po6



Habop pasHosecos

TTnHTKa 3MeKTPUYECcKas ¢ 3aKPBITOi CIIUPANIBIO
Annapar ans quctHiumsinun Bogst J{-9-4-2
Lleutpudyra

3JKcHuKaTop

I{entpudysxnbie mpoGupku Ha 10 cm’

Kon6st MepHsie - 50, 100, 500, 1 000, 2 000 cm
CrakaHel Tepmocronxne BMmecTHMocTEIO 50, 100,
150, 200, 500 cM®

Kon6er Konnyeckue BMectumoctsio 500, 1 000 v’

Boponku auametpom 5, 10 1 15 cM

Yainku BEmaputenbieie paphopoBeie BMECTHMO-
crei0 150—200 ma

OuwibTpbI OyMaxkHbIE 6¢330bHEIC «Oenast IeHTa»
nuamerpoum 9,0, 12,5 u 15,0 cm

Bymara ¢uabTpoBansHas 1aGopaTtopHas
CrexIaHHBIC Nanoyky AuHoi 30 cM (ToJCTEIE) B
15 cM (TonKuE)

CTeK/IAHHEbIE KaNenbHIIE! 06BeMoM 25 1 50 cn’
ByMara HHIUKaTOpHAs yHHBEpCAJIbHAT U
onpeaenennst pH or 1,0 1o 10,0

5.3. Peakmuegsi

CTpoauym a30THO-KHCTIBIH, 4a, BOJHBI pacTBop,
50 mr/cM® 1o crposumEo

Wrrpnit asomo-xnc.rmm X4, BOJHEI pacTBop,
25 mr/em’ Tio HTTpHIO

CTpoHIMii XJIOPHCTHI, 6-BOAHBIH, 412, BOJHEIH
pactsop, 50 mr/en’ o CTPOHLHIO

Hepnii asomo-mcnmu, Yzia, BOAHBIH PacTBop,
20 Mr/cM® 110 1epHIo

Kucnora asornas, ya. Bec 1,36, x4

Kucnora masenesas, 8 %-ii pactsop, x4
AmMMHaK Boziteli 25 %-ii, una

AMMHaK, BoaHbIii pactsop 6e3 CO,

Ilepexucs Bogopona 30 %-it pacteop, 4aa

Kanuif GpoMHOBAaTHCTO-KHCIBIH KPUCTAILTHYECKHH 1

HACHILCHHBII BOAHKIH PacTBOP, 43

Kanuif ifonunosaro-kucisii, yna, 10,0 u 0,5 %-ii pac-

TBOPEI B 6 H a30THOH KHCHIOTE

MVK 4.3.2503—09
I'OCT 7328—2001
I'OCT 14919—83
TV 64-1-721—78
TV 5-375-4260—76
I'OCT 25336—82
Ir'OCT 23932—90
IroCT 1770—74
TI'OCT 25336—82
I'OCT 1770—74
I'OCT 25336—82
T'OCT 9147—80
TY 6-09-1678—86
I'OCT 12026—76
I'OCT 25336—82

TV 6-09-1181—76

I'OCT 5429—74
TV 6-09-4676—78
I'OCT 4140—74
TY 6-09-4081—75
TY 6-09-4676—78
I'OCT 22180—76
Ir'oCT 3760—79
I'OCT 10929—179
T'OCT 4457—174

I'OCT 4202—75
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Kamuii pocopHo-KuCBIit OMHO3aMEILEHHBIH, Yaa,

10 %-ii pactBOp TI'OCT 4198—75
Kannii pocopHo-KHCIBIT ABy3aMeIEHHbIH, 4aa,

10 %-ii pactBOp I'OCT 2493—75
Kucnora conanas, x4 T'OCT 3118—77
Kucnora consnas, 6 1 pactBop

Kucnora ykcycnas, x4 I'OCT 61—75
AMMOHNHH YTJIEKHCIIEIH, X4, paCTBOP YTICKHCIIOTO

aMMOHHS HACHICHHBIH I'OCT 3762—78
Bapuii X10puCTHIi, X4, BOXHENT pacTBOp, 30 Mr/cM’

no Gapuio I'OCT 4106—72
XKeneso xnopHOE, 6-BOAHOE, BOAHBIH pacTBop,

10 Mr/cm’ 110 xenesy T'OCT 4147—74
Harpuii xpoMoBo-KHCIHI, 4na, 3 # BoARLIH pacTBop TV 6-09-91—76
CnupT 3THIOBEIH, peKTHOMKAT I'OCT 18300—87
AMMOHMIT YKCYCHO-KMCIBIH, 9Aa, 3 1t Bojstii pacteop 'OCT 3117—78
Kanbuuit a3oTHO-KHCIHEI, 4-BOHBIH, YA TOCT 4142—74
Harpnit yrnexncnsiit, Ge3Boauslii I'OCT 83—79

6. TpeGoBanus x odecrieueHn10 6€30NACHOCTH, KOOI HIECKOIi
Oe3onacHocTH, TPEOOBAHNSA K KBATH(PHKANNA HCIOJHHTESI

6.1. Tpeboeanus be3onacnocmu npu pabome
€ XUMUYECKUMU eeujecmeanu

Ipu paboTe ¢ pacTBOpaMH KHCIOT, aMMHaKa I JPYTHMH XHMUYECKAMH
PEaKTHBAMU JIOJDKHBI BBIIOJHATECA TPeGOBaHMA MHCTPYKLHMH IO TEXHUKE
6e30macHOCTH MpH paboTe ¢ XMMHYECKUMH BECLICCTBAMH, YTBEDXKACHHBIE
PYKOBOAUTENEM OPraHH3aLIiH,

6.2. Tpebosanun Kk paduayuonnoii Gesonacnocmu npu pabome
C HCMOYHUKAMY UORUSUPYIOWUX UIRYRel il

Ilpu paborte ¢ panHOakTHBHEIMH npo0Oamy H 0OpasLOBHIMH pPagHOaK-
THBHEIME pacTBOpamMu (OPP) cnexyer pykoBORCTBOBAaThCS AEHCTBYIOMIEMH
CIT 2.6.1.799—99 «OcHoBHbIe canuTapHbIe TpaBiUia 00eceYeHns paguani-
ounoi Gesomacnoctn (OCIIOPB-99)» u «MucTpykuueii mo TexHuke Ges-
OMAacHOCTH JUIA paGoTAOIIMX C PAagHOAKTHBHEIMH BEUIECTBAMH M HCTOUHH-
KaMH HOHHM3HMDYIOIMX M3TydYeHHil B CTPYKTYPHBIX HOAPA3NENCHHAX INpel-
NPUATHID?, YTBEPAKICHHOH PyKOBOUTENEM OPraHU3alHH,
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6.3. O6ugue mpebosanun 6ezonacnocmu

Bce anekTpoycTaHOBKH M 3EKTpoaNnapaTypa, HCHONb3yeMbIC IPH BhI-
HOJIHEHHH H3MEPEHH, MOMKHHE COOTBETCTBOBaTh TpeGomannam «lIpasmi
TEXHUYECKOH OKCIUIyaTallMM 3JIEKTPOYCTaHOBOK mortpebuterteit» (TIT3) u
«ITpaBu TexHHKH G€30MaCHOCTH NPH JKCIUTYyaTaLHK 3JIEKTPOYCTAHOBOK IO~
tpedureneii» (ITTB).

B nomermennn 13 npou3BoAcTBa paboT MOKHEI BRIMONHATECA oOIHe
TpeboBaHUA MOXKapo- M B3peiBoOesomacHoct mo I'OCT 12.1.004—91,
12.1.010—76.

Momemenne ans npon3BoAcTBa paboT MO HalHON METOMMKE JMOJDKHO
COOTBETCTBOBAaTh TPeOOBAHMAM «OCHOBHBIX CaHHTApHLIX MpaBui ofecreye-
HuA paguaunoHHoii Gesonacnoctinn OCITOPE-99.

6.4. Tpebosanus Kk Keanuguxayuu ucnonnumens

K BBINONHEHHIO XHMHYECKHX ONEpanuii METOAHKH M H3MepenHii Oeta-
aKTHBHOCTH JOIMyCKAlOTCA NHIA He Mojoxe 18 net, mpomreqmie MeaUIUI-
CKHii OCMOTp M He MMEIoIMe MEIHIHHCKMX NPOTHBONOKa3aHHH. XuMuyec-
KYI0 4acTh METOJMKH MOTYT HCTIONHATh CNENHANHCTH, HMEIOUIHe KBamidu-
Kanuio n1abopaHTa MIH TeXHHKA-XMMHKa, W3MepeHHe Gera-aKTHBHOCTH BhI-
HOMHAIOT MU ¢ kBanuduKarieii 1aGopanTa WIHM TEXHHKA-PaTHOMETPHCTA.

ITepen nonyckom k pabore nepcoHan fonkeH NpoiTH 00ydeHHUe, HHCT-
PYKTaX H NPOBEPKY 3HAHHIT mpaBHi 6€30MacHOCTH BeAeHHUA paboT u AedicT-
BYIOUIHX B OPTaHM3aLHH HHCTPYKLHIL.

7. IloaAroToBKa K BBINMOJHEHHIO AHAJIH3A U namepelmii

7.1. IToozomoegka npob ons nposedenun
PaouoxumuiecKozo onpedenenun

O3sonenre npob npoBoguTCcs TpeMs cnocobamMy B 3aBHCHMOCTH OT BHIA
NPOJYKTOB H COREP:KAHMA B HUX PaHOHYKIHAOB. Macca npo6el, Heo6xonu-
Mad Ul [ONY4CHHA JOCTOBEPHBIX PE3yNbTaTOB, PACCUMTHIBACTCA B COOTBET-
CTBHH C YPOBHEM MHHHMANBHO M3MepAeMoii axrusHocTH (MHUA), ncnomb-
3yeMOil M3MEpHTENbHOM anmaparyphl, MOTPELIHOCTEI0 H3MEpEeHHI HE Xyxe
60 % npu noeeputenbHOi BeposTHOCTH P = 0,95 M oxumaemoli yaenbHoi
AKTHBHOCTH PaJ(HOHYKJIHMAOB B ITHIUEBHIX MPOIAYKTAX HA YpPOBHE CPEIHETO
COZepiKanus Ha TeppuTtoput Poccnu.

M= A,,,/4, a b (xr), roe

M — Macca npoAyKTa, Kr;
A,y — MTHEMANBHO M3MepsieMast aKTUBHOCTB, BK;
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A, — nipeanonaraeMas yjenpbHas akTHBHOCTh NIPOLNYKTa, Br/kr;
a ~ NOIIpaBKa Ha MOTEpPH NPH NoAroToske npob K aHamusy (0,5—0,8);
b — nonpaeka Ha xuMrueckHii Brxox Hocurens (0,8).

7.1.1. IToozomoeka npob pacmumenvrlx nulyegorx NPOOYKMos

Hagecky npoGs1 3,0—6,0 Kr ceiporo Beca, BEIMBITYIO, OYHIIEHHYIO, Ha-
pe3aHHy:0 MOMEIIAIOT B CYIWIBHEIH mkad u BeicymmBatot npu 100—120 °C.

Cyxy1o npo6y neperocar B (apdopoBsle YalllKi ¥ HarpeBAaIOT HA JIEK-
TPONRMUTKE Mn¥ noA uHGpakpacHo# namnoit go nonHoro oOyrnuBanus. Ile-
peckinator B dapdopoBbie THITIM HIM HYAlIKA MEHBLIETO pa3Mepa U roMela-
10T B My(densHyro nieds ang o3oneHus npu 600—700 °C. Ipu neoOxoxumo-
CTH COBMECTHOIO ompeseneHus B mpobe cTpoHumsa-90 u nesus-137 (*’Cs)
o3onenue npoussogat npi 400—500 °C Bo m3Gexanue noteps - Cs. Beio
HOTYYEHHYIO 3011y HCIIOIB3YIOT JUIS aHATH3A.

7.1.2. Hodzomogxa nuujeeslX NPOOYKMOE JHCUBOMHO20 NPOUCXOHCOCHUS
MeMOoOOM MepMULECcKO20 PA3N0NCENU

Msco KHBOTHBIX OTAENAIOT OT KOCTEii, Hape3al0T MEJIKHMH KyCKaMH.
Prify 4ucTAT, OTAENAOT BHYTPEHHOCTH, TOJIOBY, TIIABHUKH, KPYOHYIO PHOY
OTAEIAIOT OT KOCTEH, Hape3aloT TYIIKK MEIKMMH KyckaMH. TBopor, CEIp 1o-
MmematoT B dapdoposrie vamku. Hasecky npo6sr (2,0—S5,0 Kr ceiporo Beca)
BBICYIIMBAIOT noJ MHGpaKkpacHOH naMrmoli, oGyTIHBAlOT Ha 3JEKTPOILIMTKE
(3XMp CIHBAIOT H B3BEIIHBAIOT VIS KOPPEKTHPOBKH Macch! IIPOOEI, B3ATOM s
aHanu3a), 3aTeM NepeHocAT B GaphopoBbiec THIH HEGOMBIIMMH IIOPLHAMA H
osomaioT npu 600—700 °C win npu 400—500 °C pu cOBMECTHOM Onpese-
nenmn *°Sr u '¥'Cs.

7.1.3. Hoozomosxa npob nuwjeevlx npooyKmos
JHCUBOMHO20 NPOUCXOINCOEHUS MEMOOOM KUCTOMHOZ0 O301eHUA

Mertoznka npeaHa3HaveHa 1A NepeBefeHns B pacTtBop npob Msca, Mo-
JOYHBIX NPOTYKTOB (CTYIIEHHOIO M KOHLECHTPHPOBAaHHOTO MOJIOKA, Macia,
TBOPOTa, ChIpa ¥ T. A.) C YPOBHEM CyMMapHoii B-aktuBHOCTH 37 BK/KT U BBI-
nre. PexomennyeMuiit o6nem ripoGsl He Gonee 0,5 kr.

Meron 0CHOBaH Ha NMONHOH MHHEPANM3ALMH OPraHHYeCKHX Npo6 KOH-
LEHTPUPOBAHHOM a30THOH KHCJIOTON M NEPEKUCHIO BOAOPOAAa NPH Harpesa-
vy, HeobxoauMble peakTUBE] M Nocy/ia no n.m. 5.2, 5.3.

Xoo ananuza.

B cTakaH eMKOCTBIO 2 J1 ToMemaioT 500 cM® KOHLEHTPHPOBAHHOM a30T-
HOH KHCJIOTE, HarpeBaloT 10 KHIICHWS H NpW NEepeMENIHBaHMH TNOPIMAMH
(10—20 r) mocrenenno BHOCAT pacTBOpseMyio npoOy. OGsuHO 3Ta onepa-
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Mg 3auMMaet ot 1 Jo 2 4, B 3aBUCHMOCTH OT 0GBEMa ¥ XapakTepa mpoObL.
Oco6o¢ BHHMaHKE HYXHO 00paTUTh Ha BO3MOXXHOCTH 0OMIBHOIO 0Gpa3oBa-
H¥A HCHEI TIPH CHKUTaHHM KUPHBIX COPTOB MsCA, Machia, CrynieHHOro MOJIoKa
¢ caxapoM H cofmonaTe OpH PacTBOPEHHH OCOGYI0 OCTOPOXHOCTE. ITocie
TOTO KaK BCA Macca NpoAyKTa BHECEHA B CTaKaH, BHOCAT pacTBOPBI HOCHTE-
neu HTTpHA, CTPOHLIMS, LE3US H, MPOJO/Kas KunsAueHue, nopuuamu (5—10
cM’) 0GaBNAIOT MEPEKHCH BOXOPOAA 110 MOJNHOTO PasiokeHHs Npodbl (Tpe-
KpameHne BblAeneHus OyphIX NapoB M OcBeTieHHe pacTBopa). Ifo Mepe
YMeEHBbIIEHNA 00BEMa KHCIOTEHI, ec:m npo6a €ue NMOMHOCTEIO HE Pa3IokHu-
nack, 106asmoT eime 200—500 cM’ KOHUCHTPUPOBAHHOL a30THO KUCIOTHL.
OGHIUHO A1 pa3noxKeHUsA 0 5xr nmpo6u nocrarouno 250—500 o’

a30THOI KHCIoTH M 100-—200 oM’ nepexucy Bozopoaa. Ilocie NOTHOro pas-
noxeHns npoly OXNaxAaloT, 3aCTHIBIINI XKHD YHANAIOT, NPOMBIBAIOT €r0 B
OTIENBHON HalKe WK CTaKaHe 6 H a30THOI KHCIIOTOMH, MPOMBIBHON pacTBOp
APHCOCTHHSAIOT K OCHOBHOMY. PacTBOp Kinatar eme 10—20 MHH 10 monmHo-
TO pa3fioKEHHA MEPEKUCH BOZOpoaa (NPEKpPaLICHUE BRIAEICHAS MENKUX Iy-
3LIPLKOB), JONHBAKOT PaBHHIM 00beMOM JTUCTIIANpoBaHHOi Boasl. M3 Temno-
TO PAcTEOPa OCAKAIOT OKCANATE LIENOTHO-3CMENBHEIX MCTAILIOB, JUIA H€ro
BHOCAT 10—20 cM® 8 %-ii mIaBeNeBoit KUCIOTE HIH RACHIIEHHEI pacTBOp
LIaBeNEBO-KHCIOr0 aMMONHA M npuauBaloT 25 %-if pacTBOp amMuaka .o
pH 1,5. B ocagke oOkcamaroB ONpefEISIIOT Conep:KaHue cTpoHims-90. B
¢uasTpare npH HeOOXOMUMOCTH MOXKHO ONPENCHITh cofepKatHe He3usa-137
U uesns-134.

7.2. Hpuzomognenue peakmugos

Crporumit a30THO-KUCIIBIi, Bo;mmu pactsop, 50 mr/cm’ o CTPOHLIHMIO,
17,26 r conn pactBopstor B 1 000 cM® aucTaumnpoBaHHoi Bo,um

Hrrpnii asoTHO-KMCHBIA, BOmMBli pactBOp, 25 Mr/eMm® o HTTPHIO,
107,7 r comu pactsopsitor B 1 000 CM>AMCTIIMPOBAHHOI BOJILL.

Iepuit a30THO-KHCITHIH, 6-BOAHBIH, BoAHBIT pactsop 20 Mr/cM® 1o ue-
puo. 61,98 r comu pacTopsior B 1 000 CM’ MCTHILTHPOBAHHOR BOJILL.

Kchora masencas, 8 %-if pacrBop. 80T KHCIOTHI pacTBOPSAIOT B
1 000 e’ IUCTHANHPOBAHHOI BOABI,

A30THas KHCIIOTa, BOAHHIA pactBop, 6 H. Pa3sBogsAT KOHLEHTPHPOBaH-
HYIO a30THYIO KHCIOTY AHCTHUIAPOBAHHOM BOROI J10 mnoTHOCTH 1,190,

Kannii ilogHoBaTo-KACIEIH, 10 %-it pacTBOp B 6 H a30THOIl KuCIHOTE,
100 r comu pacrsopsor B 1 000 cM® 6 H a30THOI KHCIIOTEL.

Kanuit nomxosam-xucnnm 0,5 %-it pactBop B 6 H a30THOM KHCIIOTE.
5 r comn pactsopsior B 1 000 cm’ 6 1 a30THOI KMCIIOTEL.
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Kamnit goccopro-kucnsri onnosamewennsii, 10 %-i pacteop. 100T
conu pacTopsioT B 1 000 oM AUCTIILIMPOBAHHO BOIBL

Kamuii docdopro-kucnsiii apy3amemenns, 10 %-i pacrsop. 100 r co-
1 pactopstot B 1 000 oM’ JMHMCTHIUTHPOBAHHOH BOJEL.

Consnas kHucnora, 6 H. KOHIEHTPHPOBAaHHYIO KHCIOTY pa3baBisioT
JHCTHLTHPOBAHHOM BOAO# o IwoTHOCTH 1,096.

AMMONHH YTJIEKNCIIBIH, OJHOBOAHEIH, HACKIIICHHEIH pacTBOp. 755 T co-
s pacteopsioT B 1 000 cM® QUCTHILIMPOBAHHO BOAEL

Hatpuii xpoMoBo-kucrbiii, 10-BoauEld, 3 H BogHEI pacTBop. 342,15
conu pacTBopsoT B 1 000 cm’ Jmcmmmposaﬂﬂoii BOJBL.

AMMOHHH yxcycuo-xucm,m, 3 1 Boguelii pacTBop. 231 r conn pacTso-
parot B 1 000 oM JUCTH/UIMPOBAHHOM BOZBL.

Lle3nii a30THO-KHCHBII, Bo,uﬂuu pactsop, 20 mr/em® o nesuro. 29,34 1
conu pacreopsior B 1 000 cM® nuc*mmmpoaamxon BOJIEL.

XKenezo xnopHoe, 6-BojHOE, BO}JHBIP! pactBop, 10 Mr/eM® 1o xenesy.
48,0 r comu pacTopsoT B 1 000 cM® IUCTHITMPOBANHOR BOMIBL.

HlaBencBas kucnora, 1%-i pacrsop. 10T KHMCIOTBI PacTBOPAIOT B
1 000 cM® RHCTHILTIPOBAHHOM BOMBL.

Consnas xkucnora, 1 1. Pa36apnsior 85 cM® KOHIECHTPHPOBaHHOH COMA-
HO# KHCJIOTH 4Aa IMCTALTHPOBAHHO Bo1oi 10 1 000 e,

HlaBeneBax KHCJIOTA, HAackIeHHBIH pactsop. PactBopsator 100 r kucio-
51 B 1 000 M’ JHUCTHJLUIMPOBAaHHON BOXBL.

Crpommit xXnopuctsiii, 6-Bomnmii, Boznbii pacTBop, SO mr/e® o
cTporumio. 21,74 T comu pacteopsior B 1 000 cM® AMCTIWLIHPOBAHEOIT BOABL

Bapuit xnopuCTEIit, 2~BOIHEIH, nomn,m pactsop, 30 mr/em® o Gapwuro.
53,40 r conmu pacteopsior B 1 000 cM® AMCTHANAPOBAHHO BOJEL

AMMOI-nm maseneBo-KHCIbI, 2 %-it pacrBop. 20 r conu pacTBOPAIOT B
1 000 cm® JAUCTHUIMPOBAHHOH BOJBL.

VkcycHast KMCIOTa, 6 H pacTBop. 350 cm® newmoﬁ YKCYCHOM KHCJIOTHI
pa36aBNAIOT IMCTHITHPOBAHHO#H BOIOH 710 1 000 cM’.

Ammnax 6esyronsusii. 50 r Ca(NO;), pacteopsior B 300 cM’ aucTan-
nuposantoit Boxsl ¢ jmobamnennem 20 % NaOH pmo monHoro seinaneHus
ocanka Ca(OH),. Ocanok octaBasioT Ha 24 4. 3aTeM OTQWISTPOBHIBAIOT OCa-
JIOK, ITpoMbIBalOT 3—4 pa3za ammuayHo# Bonoii (1 : 10). Ocagok nepeHocsT B
cTakaH, pa36aBiaioT Bozoii 1o 600 cmM’, B3banTrisator 3—4 pasa B Teuenne
IHA M ocmmmo-r otcramBathca. 200 M’ OCBETIEHHOTO PaCTBOPA IPHITHBAIOT
K 800 cM® KOHIIEATPHPOBAaHHOrO aMMHaKa M OCTaBIsOT Ha 4 cyT. Uepes 4
CyT. 6e3yronsHbIA aMMUaK roToB K HCIIOJIB30BaHHIO NIPH aHANIH3E.
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7.3. IToozomogeKa annapamypel K 6bINOIHEHUIO UIMEPEHUIE

IIpy BEIMONHEHHH H3MEPEHMIT AKTHBHOCTHM IOCPEACTBOM DPETHCTPALUM
GeTa-H3myueHHs Ha MCNONB3YEMBIX CPEACTBAX M3MEpPEHHA BBIMOJHAIOT Tpe-
60BaHHA, M3NOXKECHHLIE B TEXHHYECKOM ONHCAaHHH H MHCTPYKUHM IO JKC-
IUTyaTalHH.

INoaroTroska u3MepHTENBHON YCTAHOBKH K paboTe U BHIBOA €€ Ha pabo-
YHif pEXHUM OCYLIECTBIAIOTCA B COOTBETCTBHH C HHCTPYKLHEH 110 IKCILTyaTa-
1A npuGopa, METOAMUECKHMH YKa3aHHAMMU TI0 paJUOMETPHYECKUM H3Mepe-
HMSIM PaJIHOAKTHBHEIX MPENapaToB H B COOTBETCTBHU C TPeGOBAHHAMH 1PO-
IpaMMBbl H3MEPEHMS aKTHBHOCTH IipH pabore Ha GeTa-CreKTpoMeTpe.

3HaueHHE CKOPOCTH CueTa COGCTBEHHOro (pOHA YCTaHOBKH, HyBCTBH-
TENBHOCTH YCTAHOBKH H HECTaGMABHOCTH ee paGoTsl NPHHUMAIOTCA IO ZaH-
HBIM METPOJIOTHYECKOH aTTECTAllMM HIIK HIOBEPKH CpencTB m3mepeHus. [
KOHTpOJIS CTaOHIBHOCTA YCIOBHH NPOBENECHUS H3MEPEeHHIt B Havase paboye-
ro AHA He MeHee 2-X pa3 H3MEPAIOT CKOPOCTh cyeTa ()OHA YCTaHOBKH, NpPH
3TOM B M3MEPHTENbHYIO KaMepy MOMEIA0T YHCTYO IOMIOKKY (KIOBETY) i
H3MEPAIOT CKOPOCTh CYETa OT KOHTPOJIBHHOIO HCTOUHHKA HE MEHEE 5-TH pas.
PaccuuTHIBAIOT H COOTBETCTBYIOMIMM 00pa3soM OLEHHBAIOT IPOMEKYTOYHOE
cpefHee 3HaYeHHe CKOPOCTH cdeTa (oHa (N, 4) H OT KOHTPOJBHOTO HCTOY-
HuKa (N, ¢.4) 110 Gopmyne:

Nep,=Z N;/n,tme 1

N; - cxo?ocu cyeta ((oHa MIH KOHTPONBHOTO HCTOYHHKA) NPHU i-OM
H3MEPENHH, C

n — 4icno namepemm.

Toproroska k pabore Gera-crieKTpOMETpa NPOM3BOAUTCH B COOTBETCT-
BHH C METOAHYECKHMH PCKOMCHRAIMSMU ITO CIIEKTPOMETPHYECKHM H3Mepe-
HHSM, NpIIIATaeMbIM K CIIEKTPOMETPY.

8. Boinonnenne anaan3a. OnpegeJienne cTpoHnusa-90
B IHINEBLIX NPOAYKTaXxX

8.1. Ilpamoe sv1denenue ummpun-90 ¢ eude oxcanama

Meroxn npeaHasHayeH A ONPEACICHHA CTpOoHIA-90 B APOAYKTaX Kak
SKHBOTHOTO, TaK M PACTHTENLHOTO NPOHCXOMKACHNSA, 3aTPA3HEHHBIX LiesHeM-137,
nesneM-134; npucyrcraue pannousoronos Ce, Zr, Ru nomyckaerca B COus-
MEPMMBIX MO aKTMBHOCTH KOJHMYECTBaX €O CTpoHIimem-90. Coaepxanue
cTpoHLNA-90 onpeaensoT No AO4EpHEMY MTTPHIO-90, KOTOPEIH OcaxialoT
BMECTE C HOCHTEEM B BHAE OKcaraTtoB. O9HCTKY MTTPHS OT PEAKO3EMENb-
HBIX JJICMCHTOB IPOM3BOAAT OTACICHHEM HX B BHJIC iozara.
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Xo0 ananusa.

K nasecxe 301b! Maccoii 3,0—6,0 Kr CBIpOro Beca, OMEHIEHHOH B Tep-
MOCTO#iKHi CTAKAH eMKOCTBIO 250 ¢M’, MpHIHBAIOT 1Mo 1 cM® PacTBOpoB HO-
CUTeNeil CTPOHHMS, UTTPHS, LepHd, Le3nd. 30:1;/ PacTBOPAOT B 25 cM® KoH-
uentpuporannoii HNO;, npu6asnsior 100 cM® AMCTHIIMPOBAHHOM BOZEI,
HArpeBAOT JO KMNCHHMS Ha IUIMTKE, OXJKZAIOT M INONYYCHHH pacTBOp
$HIBTPYIOT Yepe3 GyMaxKHbIH GWIBTP (CHHSA JICHTA).

He pacteopuBuinecs yacruusl otopacrisaroT. Ecnu ocraerca Gonpmroit
He pacTBOPUBIIHCA OCTAaTOK, TO €r0 BHICYHMBAIOT M O30JIAIOT NOBTOPHO HIPH
400-—500 °C, pacteopsior B pasbaenennoii 1:2 HNO; npu narpesaHnm,
dunsrpats oGBenuusior. K dumstpary mpubasmsor 10 cM® 8 %-it masene-
BOH KHCJIOTHI, HarpeBaloT, npwiuBaiot 25 %-#i pactBop amMMHaka XO
pH = 1,5. PacTBOp C 0CanKoM BEIACPKHBAIOT B T€4eHHE 5—10 MUH Ha KHNS-
mei BoaAHOR OaHe, 3aTeM OXJIRKIAIOT M 0CafioK QHIBTPYIOT Yepes uiabTp
(cuuss nenTa). QUILTPAT OCTABIAIOT A1 ONPEACHCHUS B HEM NpH HeoGXo-
IMMOCTH Le3us-137, 134, a ocanok, conepxaliuif Bech HTTPUH M YacTh INe-
JIOYHO3EMEBHBIX 3JIEMEHTOB, NPoMEIBatoT 2 pasa 1 %-M pactBopoM H,C;0,,
MOJICYIUMBAIOT I10]] 1aMIIOH K cxxuraroT B Mydene mpu 600—700 °C.

TonydeHHsle MPH NMPOKAITHBAHWHM KapOOHAaTh! PacTBOPSIOT NIPH Harpe-
BAHHH B MHHHMaJbHOM KommuectBe 6 H HNO; u gpo6asmtor 50 cm® H,0.
Brictpo fnosoaar pH pactBopa no 11 6e3yronsHeIM aMMHBaKOM, HarpeBaloT Ha
BofiaHOH Oane B Teuenme 10 MUH M ICHTPHYTHPYIOT BHITaBWIMI OCANOK
Y(OH); (m306piTOK aMMMaka BedeT K YacTHYHOMY pactBopennio Y(OH)s).
Kupxyro dazy orGpaceiBaioT. OTMEYAIOT BpPeMA OCAKIAEHUA TMAPOOKHCH
(Mexay HEpBHIM OCAKICHUEM oOKcanaroB B ocaxacHaeM Y(OH); momkmo
npoiity He Gonee 2—4 u).

Tina otnenenns "*Ce rumpookucs nrTpns pacteopsior B 10 oM’ KoH-
uenTpuposanHoii HNOs, 106asnsior 1 cM’® pacTBOpa HOCHTENS LEPHA H Pa3-
6arnsioT Boziolt 10 20—25 cm’. TIpuGasaior 50—100 Mr KPHCTALTIIECKOrO
Opomara Kajus pH NEPeMELIHBAHAH 10 TIOTHOTO PACTBOPEHHS.

Monar uepnst ocakaaior MEVIEHHBIM oGaBnennem 5—10 e’ 10 %-ro
pactBopa KIO; B asotHoil kucnore (1 : 2) npu HenpepsiBHOM NepeMeIHBa-
HHH M OXJIAXACHUHM B JeaaHoi Boae. BrimaBminii ocagok ionara nepus oc-
TaBIAOT Ha 15—20 Mun, 3areM OTAENAIOT HEHTPHGYTHPOBAHHEM, IPOMBI-
paiot 0,5 %-M pacreopoM KIO; u oTGpackiBator.

PacTBOp M MPOMBIBOYHbIE BOALI KHNATAT € AOOABICHUEM NIEPEKHCH BO-
Jopoxa. B pacTsBope MpOBOIAT TPEXKpPAaTHOE INEPEOCAKACHHE THAPOOKHCH
wrrpus. Ilocne KaxAOro ocaxaeHMs IMAPOOKMCH PAcTBOPSIOT B 2—35 oM’
KoHueHTpHposanuoil HNO; ¢ no6asnesnenm 50 cM® BoagL
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Hocneanuii ocazok Y(OH); pacTBopsaior B 2—5 cM® KOHIEHTPHPOBAH-
Ho#t HNO;, pas6assstor 50 oM BOIBL M HATPEBAOT HA TUIHTKE WIK HA BOJS-
Hoii Gane. K ropsuemy pactsopy npubasmsior 10 cM® 8 %-Hoit masenesoit
Kucnotsl H fosoaar pH no 1,5 xonnenrpuposannoit NH,OH. Cmech Harpe-
BAlOT 5 MUH Ha BoaaHoii Gane H uenrpudyrupyot. Pacteop or6packiBaror.
Ocanok okcaraToB B LEHTPH(YskHOH MPOOHPKE TPH pasa NPOMBIBAIOT IOp-
LUAMH 3THIIOBOTO CIAPTA 10 5 ¢M’, 3aTEM NIPOCYIMHMBAIOT B CYUIHILHOM MIKa-
¢y npu 110 °C (30 MuH). BMecTo CYIIKH OKCalaT MOXKET ObITh IPOKANeH IpH
700—800 °C B Teqenne 1 4. B 3ToM ciyuae Becosoit popmoii Oyaer Y,0;.

Okcanar (WIH OKHCh) MTTPHA HAHOCAT Ha CTAaHAAPTHYIO INOMIOXKKY,
B3BELIMBAIOT /i1 PacyeTa XMMHIECKOrO BBIXO/IAa HOCHTEN M M3MepsIoT Gera-
aKTUBHOCTE UTTPHA-90.

Briytenennslii npenapar uTTpus-90 npoBepsiOT Ha PAAHOXHMHYECKYIO
YHCTOTY METOZOM OIIpefieNeHNs NepHozia nodypacnajga. IIpopepka BheneH-
HOro mnpenapara MTTpua-90 Ha PaAHOXMMHYECKYI0 HMCTOTY HPOBOAMTCA
CpaBHEHHEM DSfa W3MEPeHHi CKOpOCTM cHeTa TNpenapata ¢ HHTEPBAIOM
BPEMEHH 3 CyT.

BemmuHy XHMHYECKOTO BHIXOJA OMpEZEIOT KaK OTHOLICHHE KONHye-
CTBa HOCHTENH, M3MEPEHHOro NOC/e NPOBEACHMS aHANN3a, K KOJIMYECTBY €ro,
no6Gasnennoro B npoGy. OTHOCHTENbHAA NMOTPELIHOCTD OIPEACHCHHUA XHMU-
YeCKOro BEIXOA HOCHTENS COCTaBHT He Goinee 2 Y%.

8.2. Ilpamoe evidenenue pasnosectozo ummpus-90
8 aude hocpama ummpus

MerToR npeana3sHaveH A ONPEACICHUA CTPOHIMA-90 B IPOXYKTAX KU~
BOTHOBOJCTBA (MOJIOKO, MACO-MOJIOYHBIE IPOAYKTEI, KOCTH).

MeTtoz OCHOBaH HA BBIACJICHHH PaBHOBECHOTO HTTpHA-90 H3 pacTBOpOB
30116l MOJIOKA, MOJIOYHBIX NPOXYKTOB, KocTeii B Biyle docdara UTTpHa. Me-
TOX NPHMEHHM TOJIBKO B TEX CIy4asX, KOrZa B mpofax K MOMEHTY aHaiu3a
CYLIECTBYET PAAMOAKTHBHOE PABHOBECHE MEXAY CTpoHLMEeM-90 11 uTTprem-90.

Xoo ananuza.

301y Mornoka pactsopsaroT B 50—100 cM® 6 H pacTBOpa cONAHOI KMCAO-
1o IIpuGaBndior pactBop Hocutena utrpus (100 mr no Y,0;). Pasbasasior
Bozoii B 2 pasa u Harpesaior 10 70—380 °C. Ocaxaalor doctar urrpus, npu-
JIMBas IIPH DHEPIHYHOM NEpEeMeILHBaHHH HebGomblIMe NOpUMH Ge3yrosipsHoro
ammmuaka 1o pH = 3 (aa kocreit pH 1,5—2,0).

Bryenennsiii  ocagok ¢ocgara HTTpHA, copepxampii  HeGONBLIYIO
YacTh KaIbLHs, OTQUIBTPOBLIBAIOT, IPOMBIBAIOT TPeMs HEGOMBIIHMIM NOPLHs-
Mu ropsryeit Boanl (70—80 °C). 3anuchiBaloT Bpemsi OTAeNeHWs UTTpHsA-90
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(4ac, aeHb, Mecan) ot cTponnuA-90. @ocdar Im;pw( pacTBOPSIOT NPH Harpe-
BauuH B 30—40 mn 2 1 HCI, noGasmstior 10 cm™ 10 %-ro ozmHo- WM JBy3a-
memenHoro docdara kams um 1,0 e’ H;PO,, paséapnsior zo 150 cm® H,0
u ocaxkzator pocdar GesyromsHEIM ammuaxoM nipa pH = 3,0.

Ocayox ocdara HTTpHA PACTBOPSIOT B ropsmeu (60—70 °C) 2 1 cons-
Hoit kucnore (50—100 cm’), npunupatot 10—20 cM® HACHIIEHHOTO PACTBO-
pa 1maBeneBoi KHCIOTH! ¥ OCAKAAIOT OKCANAT HTTPHUS, NPIIKBAY aMMUAK O
pH = 1,5—2,0. Ocanox oTpuasTpoBLIBAIOT Uepe3 GyMakHbIA QuILTp (CHHSAA
JIEHTA) H TPH Pa3a MPOMEIBAIOT NOPUMAME 5 ¢M’ X0MoZHOTO 2 %-T0 pacTeopa
MIaBeNIEBO-KKCAOr0 aMMOHMA, NOCIIE YEFO0 OCafOK BHICYHIHBAIOT M MPOKaJIM-
BawT B My(enpHoii neuu npu 600 °C B TeyeHue yaca.

TIpokanenHsIit 0cajlok pacTBOPAIOT B HeoGxomumom (30—50 cm’) 06m-
eMe 2 H COJNSHOH KMCNOTH, KMUNATAT Jo ynaneHus CO,, pasbapnsior a0
100 cM’ ropsueii (70—80 °C) MMCTHINMPOBAHHON BOXOH M Ge3yroNBHBIM
aMMHAKOM OCAXK/IAIOT THAPOOKHCH HTTpHA. Ocanok ordmnsTpossiBator. Ot~
dbunpTpOBaHHEI U NPOMBITHI TOpsYeil AUCTHINPOBaHHOI Boaoi (¢ xo6as-
Ko 6e3yronsuoro aMMHAaKa) 0CanoOK THAPOOKICH HTTPUA BHOBb PACTBOPSAIOT
B 30—50 cM® 2 H CONAHON KHCIOTHL, HarpeBarT JI0 KUNEHHd, NPHIHBAIOT
5—10 cM’ HacHILEHHOrO PaCTBOPA MIABENEBO KHCIOTE H AMMHAKOM JI0BO-
Zar pH no 1,5 nng ocaxkaeHus oKcagaTa uTTpUs.

Iocne oxnaxueHus 0CaAOK OTGHHILTPOBBIBAIOT, MPOMBIBAT 2 %-M
PacTBOPOM HI(A@BEJEBO-KHCIOT0 aMMOHMS, BHICYHIIHBAIOT H NEPCHOCAT Ha
B3BELIEHHYIO MOMIOXKKY. CMadHBAaIOT OCaAOK 3—5 KalAMM CIMpTa IS
PaBHOMEPHOTO PacTpefeneHNs M 3aKpeluieHus ocanka Ha nomroxke. Iloa-
JIOKKY C OCAAKOM BBICYIIMBAIOT. BEIYMCHAIOT XUMHYECKUl BHIXOX HTTPHS.
H3mepsioT CKOpPOCTR CyeTa Npenapara M PacCYMTHIBAIOT KOHLEHTpPALHio
ctporima-90 B npobe. Brimenenuslii npenapar UTTpHA-90 NpoBepsAioT Ha
PanMOXHMHYCCKYIO YHCTOTY.

OnpegeneHue XHMHYECKOTO BEIX0OA U NPOBEPKa HA PaIHOXNMHYECKYIO
YHCTOTY MPHBOASATCS B COOTBETCTBHA ¢ M. 8.1.

8.3. Buidenenue ummpun-90 nocne paduoxumuyeckoit ouucmyy

Meton O0CHOBaH Ha BBIIENCHHH CTPOHUMA-90 H3 COJSHO-KHCIOro pac-
TBOpa 30716 NMHIIEBEIX MPOJYKTOB, PaAXHOXMMUHYECKOH OYHCTKH €ro OT Me-
HIAIOIWHX MpHMECEH M MOCTERYIOEM ONPEAEICHHH €ro M0 AOYEpHEMY HT-
TpH10-90. BBIXO HOCHTENS CTPOHIMA ONPEAEHAIOT IITaMEHHO-3MHUCCHOHHBIM
METOJIOM.

MeTtox npHMEHNM B CJIy4ae CBEXKHX BHIMaAeHHH cTponis-90.
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Xo0 ananusa.

Hasecky 3o0msr mMaccoit ot 0,5 10 3,0 Kr ciporo Beca OPORYKTa MOMe-
INAIOT B TEPMOCTOMKHMIl CTAKAH EMKOCTHI0 250—500 cM>, BHOCAT HOCHTEIb
cTponnus (50 Mr B pacdeTe Ha MeTaiur), HTTpUS, Ne3na M uepus (mo 20—
25 Mr no meramty). Pacteopsiot 3oy B 6 H HCI npn xunsuennu. He pactso-
pHBHIHICA OCTaTOK (QuIbTPYyIOT Yepe3 ¢uirtp (6enas jnenra), MPOMBIBAIOT
JUCTHUTHPOBaHHOM BOZoilt, noaxucaenHoii 2—3 karwwsimMu 6 H HCI 1 or6pa-
CHIBAIOT.

K nomy4enHOMY pacTBOpy NpHOaBIIOT KOHLICHTPHPOBAHHBIH aMMHaK
1o pH =8, npu 310M OcaxxaaloTcs rHAPOOKKCH XKeNe3a, aMOMHHHA, HTTPHS,
MapraHia H COOCRXIAIOTCS CBHHEL, YpaH U Apyrue pannonykmiasl; pH cpe-
JIBI KOHTPOJNHPYIOT € MIOMOLIGIO YHHBEPCANbHOH HHAHKATOpHOI Oymarn. Ja-
10T 0CaJIKy CKOaryJIHpOBaThCA B TeyeHHe 5—10 MuH.

I'ngpookucH u3 ropsuero pacrsopa (GHIBTPYIOT 4epe3 OGyMaxHBIH
uibTp (6enas nenra). Ocanok Ha GUIBTPE M KOHHYECKYIO KonOy NpoMbIBa-
10T 10 2—3 pasa ropayeii AUCTHIUIMPOBaHHOK BOAoi 6e3 CO, ¢ nobaBneHu-
eM 2—3 Kanenb aMMHaxa.

K nomyyennomy ¢unbrpaty ocropoxso npubasngior 15—20r comn
YTJIEKHCIOr0 aMMOHKSA (MPH OTCYTCTBHH YTJICKHCIOr0 aMMOHHS IIPHMEHSIOT
JUIS OCDKACHUA KapOOHATOB YIJICKHMCIEIA HaTpuil Oe3BOMBIA) W HarpepaioT
JI0 TeX Nop, NMOKa PacTBOp HaR OCAAKOM KapOOHATOB HE CTAHET NPO3PadHbIM,
3aTeM NPUOABIAOT 3—5 CM® HACHILIEHHOTO PACTBOPA YIIEKHCIIOT0 AMMOHHS
UL TIPOBEPKH IIOJIROTHI ocaxaeHnd. Ecim He HaGmromaeTcss MOMYTHEHHS
PacTBOpa, TO OCAXAEHHE KApOOHATOB IIPOBEACHO MONHOCTEIO.

OcBeTICHHYIO YacTh PAacTBOpA ACKAHTHPYIOT, a OCTABIIUHCA PacTBOp C
ocankoM KapGoHaToB GUILTPYIOT uepe3 Gymaxabii ¢misTp (Genas nenra).
Kon6y u ¢puasTp NpoMbIBaroT 2—3 pa3a AUCTHLIMPOBaHHOH Bogo#. Ocanok
kapOOHATOB Ha (MIIBTPE PACTBOPAIOT MHHAMAIGHHIM 065eMoM 6 H HCI. Oc-
TaBLIKMCA 0CaZoK Ha creHKax KoaOsr Taioke pactBopsot 6 1 HCI u obsemi-
HSIOT ¢ OCHOBHBIM pacTBopoM. KonOy u ¢uinstp npomeiBalot no 2—3 pasa
ropsueii nofKkHCcAeHHoM Bogoi. O6mmii 06seM pacTBopa AomkeH 6bITh 50—
60 cv’.

Tlpu ananuse npoO, 3arpA3HEHHBIX «CBEXUMMY» NPOAYKTAMH ACNEHHA
(1o 4-x Mec.), HeoOxoauMa paaMOXMMIIECKAss OYHCTKA CTPOHLMA OT Gapus.
T 270T0 B Pactsop, NONMy4eHHBIi Noce pacTBOpens KaphoHaToB, BHOCAT
1 e xnopuctoro Gapus (30 Mr B pacuere Ha Ba), pactBop Hempa.:msy!oT
ammuaxom o pH 4,0—5,0 i no6asmsmior 50 cm GydepHoii cmeck (10 em’ 6 1
YKCYCHOM KuCIOTH 1 40 cM® 3 H yxcycHoro ammonus). K pacrsopy no06as-
Aot 2 cM® 3 H PacTBOPA XPOMOBO-KHCIIOTO HATDHS M HATPEBAIOT B TCHCHHE
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20—30 MuH D0 Koaryiasuuu ocagka (ITOTHpad CTEKIIHHOH MajJoukoil mo
CTEHKaM c'raxaﬂa) K pactBopy ¢ ocagkom xpomata Gapus crHosa npubasns-
tor 1o’ pactBopa xnopucroro 6apus, HarpesaioT B TeycHue 20—30 MuH.
IIpo6y oxnaxaaloT, BeIMaBIIHE OCANOK oubnnmponmnaxm TIPOMBIBAIOT 3
Pasa AMCTHILIMPOBAHHOI Bosioii o 10 ¢’ 1 oTGpackiBatoT. PactBop moxkuc-
JISFOT M NPOJOJDKAIOT aHAJIH3.

B ator pactsop sHocst 1 cM® FeCl; (10 Mr B nepecuerte Ha Fe) 1 kums-
TaT 10—15 My qia ynanenns CQO,, 100aBisaioT HEOONBPIIAMH MOPLHAMHU
ammuak 6e3 CO, 1o o6pazoBaHus THAPOOKKCENT XKee3a U HTTPUs, KOHTPOIu-
pys peakuMio pacTBopa ¢ HOMOWIbI0 HHAHKaTopHo# 6ymaru (pH = 8). Oca-
JOK THApooKkHceli GUIBTPYIOT Yepe3 GyMakHbiii GuisTp (Oenas JieHTa), npo-
MEIBAIOT 2—3 pasa QHCTHILIMPOBaHHON ropsyeit Bonoii 6e3s CO,, coxepxa-
el HECKONBKO Kalels aMMHaka. BpeMst oTaeneHus rHApOOKHCeEH (QHKCH-
pytoT. Ocanok 0T6packBaloT, U3 pamopa OCAKJAIOT KapOOHATEL

OunsTpat noakucasior 2 e’ 6 1 HC, rocat wocurens urtpus (15 mr
B pacucTe 1ia METAJLT) ¥ OCTABAIOT )11 HaKOILIEHHA HTTpus-90.

Yepes 14 cyr. pactop Kunatar 15—20 mun mns yraneaus CO, u oca-
MIAIOT THAPOOKHCE UTTpHA Oe3yronbHEIM amMMHakoM Tpu pH 8 mo nxamka-
TOpHO}1 Gymare.

ITpu HeoOXOAMMOCTH OLICTPOTO MONYUEHUA PE3YJILTATOB BHUACICHHE HT-
Tpusi-90 MOXHO NMPOBOAHTD Yepe3 3—5 CyT., He JOKHAAICH HACTYILICHHA paB-
nosecus cTpoHLma-90 n urrpua-90. Ilpu pacuere comepxanus crpoHuNs-90
CIeXyeT BHOCUTb MONPaBKy — KO3(M(HUMEHT, YUHTHIBAIOUMI HAKOILICHHC
utTpHaA-90 (mprnox. 3).

Fopsunii pacTBop ¢ ocankoM (GMIBTPYIOT 4epe3 OyMaxHbiii QHIBTD
(6enas ienTa), 0CanOK MPOMBIBAIOT 2—3 pa3a ropsdeii Boxoi ¢ nobasneHneM
HECKONbKHX Kalelb aMMHaKka. BpeMs oTaeneHHs UTTPHS OT CTPOHIHA 3allH-
ceiBafoT. (DHIBTPAT OCTABIAIOT IUIA ONpefeeHHs XUMUYECKOrO BBIXONA
cTpoHIMA. XUMHYECKHIT BBHIXOA ONPEACHSIOT MIAMCHHO-3MMCCHOHHEIM Me-
ToxoM. ITorpeiiHocTs onpeneneHns BeIXoaa HocHTeNs coctasiseT 4 %.

Ocanok Ha QmIBTpe pacTBOPAIOT B MHHMMaIbHOM oObeme 6 H HCL
@QuILTP NPOMBIBAIT MOAKHCAECHHON NVCTWLIMPOBAHHON BOXOH W BHOCAT
PacTBOp XJIOPHAA HIIM HHTpaTa CTPOHIMA — 5—10 Mr B pacuete Ha MeTamwI.

TloBTOpAIOT OCAKACHHE FHAPOOKHCH HTTpHA aMMuakoM (Oe3 CO,). Pac-
TBOP € OCAOKOM LECHTPUDYTHPYIOT, PacTBOP OTOPACHIBAIOT, 0CAHOK IPOMBI-
BaKOT 2 pa3a JHCTU/IHpoBaHHOH Bonoii 6e3 CO, ¢ nobasneHueM 2—3 Kanens
ammpuaka. Llentpudyrupyior, pacreop orGpacriBaiot. Bmecro uentpudyru-
pOBaHs AOMyCTHMO (PHIFTPOBAHHE IMAPOOKKCEH Yepe3 OyMaxHEIH GHIBTP
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(Genast neHTa) 1 OKCanaToB yepe3 OyMaxkHsii GuneTp (cnuss nenra). B o6o-
HX CJIy4asiX OCaHXOK NMPOMEBIBaeTCs Ha GuibTpe.

Ocanok B npo0HUpKe pacTBOPAIOT MUHUMaNLHEIM 00beMom 1 H HCI, no-
6aBiisis KHCIOTY 1O KaIlILAM JI0 MOIHOr0 PACTBOPEHHA OCATKa. K nomyycHio-
My pacteopy (1,0—1,5 cv’) noﬁammor HACBIIEHHEBIH PacTROp ILABEICBOH
KHCIOTHI 710 06beMa 8—10 M’ ¥ cTaBaT Ha BOSIHYIO OaHIO JUIst KOAryIAluu
ocanka okcanara HrTpus (10 muH).

CopnepxuMoe TpoOUPKK LEHTPH(DYTHPYIOT, PacTBOP CIMBAIOT, @ OCALOK
MPOMBIBAIOT IBAKALI ropsueit AMCTHIUTHPOBAHHOI BOAOM 1 | pa3 3THIOBEIM
ciupToM (4—S5 cM®), KBl pa3 KHIKYIO M TBCpEIE haskl PasACIAIoT Len-
TpudyruposanucM. JKuakyo ¢asy orbpackBaior. Ocafok oKcajxara HTTpHA
MEPEHOCAT STIIOBHIM CIOMPTOM Ha NPEABapHTEIBHO B3BCIUCHHYIO ALIOMH-
HueBylo nomiokky (d =2 cM), cymar noj 3epkansHoii JaMnoit (50 °C) oo
nocTosHHoro Beca. Ocalok C MOJUIOKKOH B3BCIIMBAIOT JUIA ONpPEAENeHHS
XHMHYECKOrO BBIXOAA HTTpHA, aHanoruuHo 1. 8.1. Iloanoxky c ocagkom
H3MepsAIoT Ha HH3KO(OHOBOH B-pamnoMerpuueckoli ycraHoBke. Onpenene-
HHC PaJHOXHMHYECKOH YHMCTOTHI MOTy4eHHOro Npenapara MPOBOAUTCS B CO-
OTBETCTBHH C I1. 8.1.

9. TIpoBeacuiie H3Mepelns BbIACJACHHOrO Npenapara urrpna-90

9.1. Paouomempuueckuii memoo usmepenus ummpun-90

Hccnenyemslii npenapar urrpus-90 MoMECTUTh B M3MEPHTENLHYIO Ka-
MEpy YCTaHOBKH H OPHEHTHPOBOYHO OLICHHTH CKOPOCTh CueTa MpoOH OJuN
pa3 3a 1—2 muu (V). 3aduxcuposars BpeMs Hayaia H3IMEPEHHIL.

Bpema u3MepeHns Heclenyemoro o6pasna (f) npoOkl Ul NOBEPHTENE-
Hoi#t BeposatHocty P = 0,95 onpenennts 1o hopmyne:

t=4.1002- (N + 2N, )(s* - N*), ¢, Tae [0))

4 — xoa¢dunmeHT Npx AoBepHUTENbHOM BeposTHOCTH P = 0,95,

100 — xoadduimenT AIA BEIpRKEHHS OTHOCHTENBHON Caydalinoii mo-
rpemHocTH (s), %;

N — npeABapUTENBHO H3MEPEHHOE YHCICHHOE 3HAYCHHUC CKOPOCTH CUeTa
OT H3MepeHHoro obpasna (6e3 pona), ¢

S — OTHOCHMTENbHad CliydaliHas NOrpelHOCTh M3MepeHHs mpolbl mpH
P = 0,95 no pezynbraram arrecrauu METOAUKH, %;

N_p.4. — cpenHee 3Ha4EHNE CKOPOCTH cUeTa QoHa, ¢l Nypo =ZNig./n.

CxopocTs cucta OT HeeaeayeMoii mpodst (N,,) 32 BpeMs ¢ H3MEPHTH He
McHee IBYX pa3. PaccumraTh CpeAHIOI0 CKOPOCTH cueTa Bpobsl (N,.,) 1O

dopmyne:
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Ncp np. =2 (NanA - N¢)/7’I, rae (3)
N; p, — CKOPOCTB cueTa Mpods! ¢ GoHoM, ¢!
Ny — CKOPOCTB CUeTa (JOHA YCTAHOBKH, C ™'
1 — YHCI0 H3MEPEHHIA.

9.2. Cnexmpomempuueckoe usmepenue ummpus-90

CnexTpoMeTpHUECKOE H3MEPEHHE NPOH3BOAAT B COOTBETCTBHH C METO-
AuKoit u3MepeHns Ha 6eTa-CneKTpoMeTpe H NporpaMMHBIM ofecriedeHneM B
pexnMe H3Mepenus npod Nocne PaIHOXUMMYECKOTO BEIACEIHIHA.

10. O6paboTka pe3y bTaTOB H3MepeHHs HTTPUS-90

10.1. O6pabomka pesynomamos
Ppaouorempuieckozo usmepenun ummpun-90

AKTHBHOCTH (4) cTpon1MA-90 (no uTTPHI0-90) B MHMILEBEIX NPOLYKTaX
paccyuTHIBAT N0 GopMyne:

A=Nypwla-b-fi-f> -F), Bk, rae @)

Nap.np. — CPERHSS CKOPOCTH CUETA TIPOGEL, ¢

@ — IONpaBka Ha XMUMHYECKHiT BBIXOJ UTTPHS, NOJIH;

b - nonpaska Ha XUMHYCCKHI{ BHIXO/] CTPOHIHS, TONH;

f1 — x03QbHUMEHT, yYHTHIBaOMMI pacnal uTTpua-90 OT MOMEHTaA OT-
neneHust uTTpus-90 ot cTponIa-90 1o MOMeHTa u3MepeHns GeTa-H3lTydenus
(npunox. 1);

/2 — KO3 GUIHMEHT, yYUTHIBAIONMI HaKOIUIeHne UTTPua-90 B pacTsope
cTponLuA-90 1o MoMeHTa u3MepeHHs 6eTa-n3myuenus (npuiox. 1);

F — 4yBCTBUTENBHOCTH YCTAHOBKH (110 CBHACTENLCTBY 00 arTectanuy CH).

VaensHyio akTHBHOCTS (4,,) cTponiHA-90 (no urTpHIo-90) paccuuTs-
BAIOT 10 hopmyne:

Ayo = AIP,, Bx/kr, TAC ;)
P, — Bec nipo6sl, B35TOI Ha aHATH3, KT
10.2. Obpabomka pesynvmamog 6ema-cneKmpomMempuiecKozo
uzmepenua ummpun-90

O6pa6oTka pe3ynETaTOB NPH CHEKTPOMETPHYECKOM H3MEPEHUH MPOU3-
BOAMTCA B COOTBETCTBMM C MPOrpaMMOii pacyera I KOHKPETHOIO CIEKTpO-

MeTpa.
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11. Odopmienne pe3yaLTaTOB H3MEPEHIs
PesynbTar H3MepeHnst (4,,) J0MKeH OBITH NPEACTaBIEH B BUAC:
Ay x A, (P=0,95), rae

Ayo — aKTHBHOCTB CTPORIMA-90 (110 uTTPHI0-90), BK/KT;

A — 3HaYeHIe XapaKTEPUCTHKH MOrpelHoCTH, BK/KT (13 cBHAETENECTBA
o MA MBR);

& — OTHOCHTENBHAs CPEAHEKBANPATHYECKas NOrPEMIHOCTS PH BEpOsT-
noctu P=0,95,%;

A =0,01 84, 3uaucHus § npuseneHs! B Tabn. 4.1.

Jomycrumo pe3ynsTaT u3MepeHHA B JOKyMeHTax, BELIaBaeMBIX JaGopa-
TopHeii, NPCACTABIATE B BHAE:

Ay £ A, (P=0,95), npu ycnosuu A, <A, rae

A, — pe3yibTaT H3MEPEHHA, NOTYYEHHBIH B COOTBETCTBHH C NPOMHCHI0
MeTOAuKH, BK/Kr;

+ A, — 3HaYelHe XapaKTCPHCTHKA NOTPCUIHOCTH PE3yNbTaTOB H3MeEpe-
HHii, YCTAHOBIIEHHOE TIPH pealH3alyy MeToOHKM B nabopaTtopHu u obecre-
YHUBAEMOE KOHTPOJEM CTabIWIBHOCTH pe3y/IbTaToOB H3MEPEHMUI.

12. KonTponn kauecTBa pe3yibTATOB H3MepeHHii
[pH Peajin3aliy MEeTOAHKH B JIabopaTopHun

12.1. KonTpoas xauecTBa pe3ya5TaTOB H3IMEPEHUI NPH peau3auui Me-
TOAMKH B 1a00opaTopuu HIpeaycMaTpHBaET:

® KOHTPONb MCTIONHMTCICM NPOUEAYPHI BHINONHCHHA H3MEPEHHi (Ha
OCHOBC OLICHKH [IOrPCLIHOCTH IIPH Peann3allii OTACLHO B3ATOH KOHTPOIb-
HOM Iponexypst);

 KOHTPO/Ib CTaGHIBHOCTH Pe3YNBTaTOB H3MepeHHs (1a OCHOBE KOHTPO-
15 CTaGHIBHOCTH CPEAHEKBAAPATHYECKOTO OTKIOHEHHA BHYTpHiIaGopartop-
HOii NPEeL3HOITHOCTH, TIOTPEIMHOCTH).

12.2. ANropHT™M KOHTPONS TPOLEAYPH BBIOIHEHUS M3MEPEHHIT ¢ HC-
T0JIB30BaHIeM 06Pa3LoB U1 KOHTPOJIA (aTTECTOBAHHEIX CMeceit).

12.2.1. KoHTponb ucnoixureneM Npoueaypsl BEITONHEHHS H3MEPeHHH
NpOBOJAT HYTEM CpPaBHeHHs Ppe3yNbTaTa OTAeBHO B3ATOH KOHTPOALHOH
npoueayps! (K,) ¢ HopmariBom konrpons (K).

12.2.2. PesynsTaT KOHTpoOAbHOH mnpouenyps! (K) PacCUMTBIBAIOT MO
dopmyne:

K. =|X-C|, rre
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X — pe3ynsTaT KOHTPOJEHOTO H3MEPEHHS aKTHBHOCTH HTTPHA-90 B 06-
pasie UL KOHTPOJIS;

C — aTTecTOBaHHOE 3Ha4YeHHe 00pa3na 1j1s KOHTPOJA.

12.2.3. HopmaruB koHTpoJId K pacCHHTHIBAIOT o Gopmyie:

K=A,rne

A, — 3HaueHHe XapaKTEPHUCTHKH MOrPEUIHOCTH PE3yNbTaToOB U3MEPCHHUH,
YCTaHOBNEHHOE B 1a00paTopHy NPH pealH3alMH METONUKH, COOTBETCTBYIO-
uiee aTTeCTOBAHHOMY 3HAUEeHMIO 0Gpasua /s xouTpons, A, = 0,01 J, C.

3navyeHus A, yCTaHOBIEHH! B 1aGOpaTOpHH.

12.2.4. Ka4ecTBO KOHTPOJBHOH NPOUCAYPH! NPHU3HAIOT YAOBICTBOPH-
TENBLHBIM IIpH BBINOMHeHHH yenoBus: K, < K (1).

Ilpu nesnmonHeHuu ycnoeus (1) sxcnepuMeHT nosTOpsIoT. [Ipn mo-
BTOPHOM HEBBINOJHEHHH yci0BHA (1) BBIICHAIOT MPHYHHB], NPUBOAAIIHE K
HEYOBJIETBOPHTEIBHBIM PE3y/IBTaTaM.

12.2.5. TlepnOANIHOCTS KOHTPOJsL UCIONHUTENEM NpPOHEAYPS! BBIIOJ-
HEHHS U3MEPEHHUI], a TAKKE peaH3yeMble MPOLEAYPE! KOHTPOASA CTaGHIBHO-
CTH DPE3YJILTATOB BBIIONHNACMBIX M3MEpCHHI pernaMeHTHpYIoTcs PykoBon-
CTBOM MO Ka4ecTBY J1aGoparopuu.
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Npunoxenxne 1
(vHdopmaumoHHoe)

MeTtoauka npnroTon.rl;zmm aTTCCTOBAIIIONO PacTBOPA
0
Sr &

1. Ha3nayenne i 001aCTh NPHMeHEHHSI METOMHKH

MertoanKa yCTaHABNHBAeT NMPHIOTOBJIEHHE M3 ATTECTOBAHHOrO o0pas-
LIOBOTO 9€alllrloal(THBH0r0 pactsopa (OPP) NSr - Py o0pa3ua aKTHBHOCTH
%St *°Y ¢ ynensHol aKTHBHOCTEIO B uanasone 5—10 Bk, npeanassaven-
HOTO JUI ONpeJeNnenus YyBCTBHUTENLHOCTH HHM3KOGOHOBBIX OeTa-panmo-
MeTpoB. OOpasusl aKTHBHOCTH MOTYT HCHOJA30BATECS A1 KOHTPOJIS TOYHO-
CTH BHINONTHEHHs M3MepeHuil no ucnons3yemoii Meroauke «CTpoHumii-90.
OnpepeneHue yaenbHOM aKTUBHOCTH B ITUILEBRIX MPOAYKTax».

2. MeTpoJsioruyecKast XapaKkTepHCcTHKa
ATTeCTOBaHHOE 34ayeHHe — yIeIbHas aKTHBHOCTD B Anana3oxe 5—10 Bk.

3. BeniomorarenbHoe 000py0BaHHe, PEAKTHBBI H MATCPHAJILI

CpencTtBa H3MEpeEHHI:
KonGsr MepHBIe BMecTMOCTHI0 1 000 cM’, 25 oM’
2-100-2 T'OCT 1770—74Y
Munerxy 1,0 oM T'OCT 29227—91
Peaxrussl:
A30THas KHCJIOTa TY 6-09-4676—78

4, Ilpouenypa npHroToBJICHHS

TIpuroToBneHne BogHOro pacTeopa 1 i a30THOM KUCIIOTHI:

63 cM® KOHIEHTPHPOBAHHOM A30THOH KHCIOTH! Pa3bABIAIOT AMCTHILIH~
poBanHoii Bojioit B Mepiioii konbe 1o 1 000 e’

Jins upurotoBnenus 00pasna aKTHBHOCTH MCHOJNB3YeTCs 0Opa3loBblit
paanoaktuskiid pacteop (OPP) 2-ro paspsna, ¢ yAenbHOH MacCOBOH aKTHB-
Hoctelo 1,22 - 10° Bx/r, mMacca pactsopa 50,5 r, pH=1 no HNOs. Ilo-
FPELIHOCTS ONPCACICHUS YAEAbHOH MAacCOBOM akTHBHOCTH 5 % npn P = 0,95,
Innerkoit Buocsr 0,1 cm® (umit 0,2 cm®) 06pasLOBOrO PaiyoakTHBHOTO pac-
TBOpa B MepHYI0 KOIGy 00beMOM 25 CM’, B KOTOPYIO MPEABAPUTE/LHO BHE-
ceno 10 cm” 1 1 HNO;, B36anTeIBaloT pacTBOp M JOBOAAT 06BEM pacTBOpa 10
MeTkH Ha koa6e 1 H HNOs.
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5. XapakTcpHcTHKA NOrpelinOCTH

XapakTepHCTHKa TOTPEIIHOCTH YACNbHOH MaccoBoi aktusHoctH OPP
(A1) - 5 % c BepoaTHocTeio 0,95,

XapakTepHCTHKA TOTPENIHOCTH BMECTHMOCTH KOMGH oGBeMoM 25 e
(A)-0,2 M1 -0,8 %.

XapakTepuCTHKA [IOTPCIIHOCTH oObeMa MHMIETKM Ha 1cM® (A;) —
0,01 Mma1—-1%,

3HayeHHe TOTPEUIHOCTH ATTECTOBAHHOTO PACTBOPA C BEPOSTHOCTHIO
0,95 paccuntsiBaloT o Gopmyne:

A=JA? + A2 + A2 = \[5% + 0,82 +1% =5,2%.
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Mpunoxexue 2
(MHopmaumoHHoe)

MerTonska NpHroToBIeHHs M3 06pa3soBOro pagHoAKTHBHOIO
PacTBOpa aTTeCTOBAHHOr0 00pa3La AaKTHBHOCTH cTpoHuna-90
B TBepAOTEJILHOM PagHOMETPHYECKOM HCTOYHHKE 6eTa-H3JIydeH s

Tocynapcraennsblii Hay4Hblii neHTP —~ HHCeTATYT GHOQH3HKH

1. Hazna4cune 11 061aCTh NpuMeEHCHHs

MeTtoauka perjaMeHTHpYeT NIPHIOTOBIICHHE H3 aTTeCTOBAaHHOro obpas-
1osoro paauoaktusHoro pactsopa (OPP) o6pasua akruBHOCTH CTpOHIMA-90
B TBEPIOTENHHOM PaIHOMETPHYECKOM HCTOHHMKE GeTa-H3IydyeHHs, NpeqHa-
3HAYEHHOTO M1 METPONOrHYECKOro 00eCeYeHHs KOHTPOIA KaueCTBa H3Me-
peHnii HH3KOGOHOBBIX Gera-pamoMeTpoB WM GeTa-CleKTPOMETPOB, aTTe-
CTOBaHHBIX B COOTBETCTBYIOLIEM TOPAZKE.

O6pa3ipl aKTHBHOCTH MCHONB3YIOTC JUIA MEpHOAHYECKO IpaXyHPOBKH
0eTa-panuoMeTpoB, T. €. NPOBEPKH HX YyBCTBHTE/IBHOCTH, H IS ONpeacne-
HHUS METPOJIOTHYECKHX XapaKTepHCTHK Hcnoinbs3dyeMbix MBH. O6pasiunr ax-
THBHOCTH MOTYT HCHOJB30BATECA JUIA KOHTPOJS TOYHOCTH BBINONHCHHS M3-
mepennii no MYK «Crponiwii-90. Onpeaenenne ynensHoil akTHBHOCTH B
ITHUEBBIX TIPOLYKTaX».

2. Merpo:ora4ecKne XapaKTepHCTHKH

Jns onpefeneHHs YyBCTBHUTENBHOCTH MCIOJB3YETCA AaTTeCTOBAHHBII
pacTBop (CMeCh), IPHIOTOBICHHEIH B 1a60PaTOPHLIX YCIOBHAX B COOTBETCT-
Bun ¢ PMT" 60-2003 u3 OPP *Sr > *°Y (npuiox. 3).

3. Cpeacrea u3nmepeHHs, BCIOMOraTejibHbIe YCTPOiicTBa,
PCaKTHBBI H MAaTEPHAJIBI
3.1. Cpeocmea uzmepenus

Kon6b1 MepHEIe BMeCTHMOCTEIO 25, 100 oM’ I'OCT 1770—74Y
ITunerxu 1,0, 5,0 oM’ I'OCT 2922791
Paanomerp Huskodonosuii YM®-6, 6cra-
cnekrpometp «IIporpecc-Geta»

3.2.-Bcnomozamenvusie ycmpoiicmea u mMamepuansl
Crakasb! TepmocTolikue BMectumoctbio 100, 200 em® FOCT 25336—82

Boponxu nuamerpom 10, 15 cm I'OCT 25336—82
CTCKISHHBIE KaneAbHAUB 06beMoM 50 cm’ T'OCT 25336—82
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CrexnsHnbie NaToyky MIHHOM 30 cMm T'OCT 25336—82E
QuneTpsl OyMaxHbIe 6€330IbHEIC «Oemas NeHTa
JauamerpoMm 9,0, 12,5 1 15,0 oM TY 6-09-1678—86

IMTannpocsas wni KOHAEHCaTOpHas Gymara
Kneit kaunensapckuii

3.3. Peaxmucsr u mamepuansi

Crponnuit a30THO-KUCIBIH, BORHEIH pacTBop,
50 mr/cm® TIo cTpOHIMIO

HWrpHii a30THO-KHCIIBIH, BOIHELA pacTsop, 25
Mr/em® 110 HTTpHIO

Kucnora masenesas, 8 %-i pacteop

Kucnora asotnas, yz. sec 1,36, xu TV 6-09-4676—78
A3zoTHast KMCIIOTa, BOAHEIIH pacTBOp, 6 H;
AMMHaK BOAHEIN 25 Y%-Hblif, Yna TI'OCT 3760—79

AMmMHuak, Boguslii pacteop 6e3 CO,
AMMOHNI YTJICKHCIIBIHA, X4, PaCTBOP YIMIEKACIOTO

aMMOHMA HACHILICHHBIH IOCT 3762—78
MeTunosrlii opaxeBbiii, HHARKATOP

Bona nuctwimpoBanHas I'OCT 6709—79
Cnupt 3TUN0BBIH, peKkTH(HKAT I'OCT 18300—67

4. Ilpoueaypa npuroToJieHns 06pa3na aKTHBHOCTH

Hcxona u3 yaensHoH akTHBHOCTH, YKa3aHHOHN B macnopre o6pa3noBoro
pacTBOpa, paccyMTarh 00beM NMPHrOTOBIEHHOrO aTTECTOBAHHOTO PacTBOpa,
KOTOpBIit HEOOXOAUMO B3ATH I NoJyyueHus aktusHoctH 10—20 Bk B TBep-
JIOTEJILHOM PafHOMETPHYECKOM HCTOUHHKE CTpoHRuA-90. Ilpn aToM oTHOCH-
TeNbHAaA Cy4aiiias NOrpelHoOCTb U3MEPEHHS POOKI JOIDKHA OBITE HE BHILIE
5% npu P=0,95.

B crakan BMectuMocTsio 100 cM® BrocsT 30—40 cM® 6 1 HNO;, 50 o’
JUCTHIHPOBAHHON BOJBI, B KayecTBe HocuTeneit BHocAT no 1 cM® THTpO-
BaHHOTO pAacTBOPA COJM CTPOHLHA H HTTPHA. [IMIETKOH OTMEPSAIOT HEOOXO0-
IuMEIi 00BEM aTTECTOBAHHOTO PacTBOpa CTPOHMMA-90 B paBHOBECHH C HT-
TpueM-90.

Brictpo aoBopaT Ge3yronsHeIM aMMHakom pactBop mo pH = 11, Harpe-
BAIOT Ha BOIAHOM Gane B TeweHne 10 MuH M LEHTPHQYTHPYIOT BHINABLIMA
ocanok Y(OH);, OtMmeuaroT BpeMs ocaskleHus rHapookic urrpus. Ocanok
PacTBOpPSIOT B KOHLeHTpHpoBanHoit HNO;, pas6asisior 50 eM® aucTHIIHpO-
BaHHO BOJBL, HArPEBAIOT Ha TIMTKe Wil BoxsHol Gane. K ropsauemy pac-
TBOPY npuGasnaror 10 cM® 8 %-i IaBeneBoil KMCIOTH HIH HAaCHILEHHOTO
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PacTBOP2 IIABEJEBO-KUCION0 aMMOHHA M A0BoAAT pH mo 1,5 xonuenrpupo-
sanHsiM NH,OH. Ocanok ¢uasTpyroT uepe3 QHABTP «CHHAA JIEHTa», NpO-
MEIBAIOT BOJIOHM € HECKONBKHMH KalUIIMH aMMHaka (aMMHa4Hoii Bozoii), 3a-
TEM TPHU Pa3a STHIOBBHIM CIMPTOM, BEHICYHIHMBAIOT Ha BO3JyX€ H MPOKATMBAIOT
B Mydene npu 600—700 °C B Teuenue waca. Becopoii ¢popmoii Gyner okena
UTTpHA (Y203).

Ilpu paGore Ha ycraHOBKax ¢ TOpHOBEIM cyerunkoM Tuna CBT-13
TBEpBIT OKCTPAKT NOMECTHTh HA MOIJIOKKY, AUAMETP KOTOPOil 3aBHCHT OT
OKHA CHETYUKA, HITH B H3MEPHTEJIFHYIO KIOBETY GeTa-crieKTpoMeTpa.

OKCHI NTTPHUA HAHOCAT Ha CTaHJAPTHYIO IO/UIOKKY, B3BEUIHBAIOT JUIS
ONpeACICHHA XHMHYECKOTO BBIXOZa HOCUTE ¥ HIMCPAIOT 6eTa-aKTHBHOCTE
urTpus-90.

Hpu paboTe Ha ycTaHOBKax C IHIHHAPHYECKHM cyeTyrkoM THna CTC-5
(CTC-10) ocamok uTTpua-90 HaHeCTH HA MHILEHb H3 KIBKHM pa3sMepoM
3 x 6 cM (paboyas 1MOBEPXHOCTB) U 3aKIEUTDh NTAMUPOCHOI HIM KOHAEHCATOP-
Hoii Gymaroii. iamMeperne BLIAENCHHOTO NpenapaTa HTTpHS-90 npoBoaNTeS B
COOTBETCTBHHU ¢ 1.1 9.1, 9.2 MBH.

5. O6padorka pe3yasTaTos HiMepeHna Hrrpusn-90

YyBCTBUTENBHOCTS YCTaHOBKH (F) paccuHTHIBAIOT 10 (opmyJe:
F=Nygnl(4d-a-f),tne

A — aKTHBHOCTH CTPOHIMA-90 B aTTECTOBAaHHOM PAacTBOpPC, BHECEHHAS B
nipoby;

Nep.np, — CPERHAS CKOPOCTH CHeTa MpoGHy, ¢

a — NIONPABKa Ha XHMHYECKHH BRIXOR HTTPHI-90;

f— xoadduyenT, yuHTHIBAIOWHI paca HTTpHA-90 OT MOMEHTa Bhie-
JIEHHS IO MOMEHTA H3MepeHHA OeTa-HTyyeHu .
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3uaveHns nonpaBoYHLIX KO3hPHIHEHTOB
Ha pacnaa H HaKoNJIeHHe

Mpunoxenue 3
(cnpasoyHoe)

Bpems (¢ Tonpaska Bpewms (£
oo ([longee | o, | e | Mo | Horpanea
(sakorute- €™ » nenue, (nakonnenus), ™ (1~
HHUA), Y (1-¢e™) q
3 0,97 0,03 120 (5 cyT.) 0,27 0,73
6 0,93 0,07 144 (6 cyt.) 0,20 0,80
9 0,91 0,09 166 (7 cyt.) 0,17 0,84
12 0,88 0,12 192 (8 cyt.) 0,12 0,86
24 0,77 0,23 216 (9 cyt.) 0,09 0,91
36 0,68 0,32 240 (10 cyT.) 0,07 0,93
48 0,59 0,41 264 (11 cyt.) 0,06 0,94
64 0,5 0,5 288 (12 cyt.) 0,04 0,96
72 (3 cyT.) 0,47 0,53 312 (13 cyt.) 0,03 0,97
96 (4 cyt.) 0,35 0,65 360 (15 cyr.) 0,02 0,98
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Mpunoxetve 4
(cnpaeouHoe)

9
Cpeanee cofiepkaHne ~ Sr B OCHOBHBIX MHIIEBLIX NPOAYKTAX
Ha TeppHTOpHI Poccun

Tpoaykr IpeanonaracMas yuenbllisaxf; KarKTHBHOCTb B MPOAYKTaX,
Mornoko 0,04
Kaprodens 0,16
Xneb 0,05
Obomu 0,07
Msco 0,05
PeiGa (Tymika) 0,10
SIroap! AHKOpACTyLIHE 0,50
T'pubsl 0,10
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Mpunoxenue 5
(cnpasoyHoe)

Butmmorpadus

1. Simepnsiii cioBaps. MexaynaponHslii crangapt ISO — 150921, 1997.
(E /F/R). Pazpaboran TKUCO/8S5, SinepHas aueprus.

2. MeronuyecKue PEKOMEHAALMH 1O CaHUTAPHOMY KOHTPOIIO 3a CO-
Jiep)kaHHeM pafOaKTHBHBIX BelllecTB B o0bexTax BHewHel cpenst /Ilox pex.
A. H. Mapes u A. C. 3sikoBoit. M.: Atomusaar, 1980. Onpenenenne cTpoH-
11-90 B MHIIEBEIX MPOAYKTAX.

3. Meromudeckue ykasannsa Ne 5778-91 «Crpornuii-90. Onpenenenve B
MTHILEBBIX NpoAyKTax». MunucrepcTso 3apaBooxpanenus CCCP. M., 1991.

4, CxeMsI pacnazia paqMOHYKJIHJIOB, SHEPTHS ¥ HHTEHCHBHOCTD M3JTyde-
Hus. Pexomennaunn MKP3. M.: DneproaroMusnar, 1987,


http://files.stroyinf.ru/Index2/1/4293820/4293820852.htm

