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ITenu. Cosnanne u Bepudukauusi cOOCTBEHHOTO
Meroga 00paGoTKH P-CleKTpa yJbTPaHu3KO(pOHOBOTO
pamomerpa-cnekrpomerpa Quantulus-1220 npu mu-
HHMAJIbHOI MPOGONO/ArOTOBKE HJH €€ IOJHOM OTCYT-
CTBUHM, NPU Haau4uu B kuakoil npo6e H-3, K-40 u
Sr-90+Y-90 B pa3jiuyHOM COOTHOLIEHHH MO AKTHBHO-
CTH ¢ yueToM ramenusi. PaszpaGoTka KOMIbIOTEPHOM
nporpammsl Aspect-SUBI, peanusyronieii meton.

Mamepuanvt u memoOdsvt. MeTo 0OCHOBaH Ha Jie-
KOHBOJIIOI[H H3MEPsIEMOro [-CIieKTpa B BH/IE CYyIep-
NO3UIUH MO/EJBHBIX CIIEKTPOB HECKOJBKUX Pa/HO-
HyKJIUZ0B. Vcnosb30BaHbl [-CIIEKTPbI, MOJY4YEHHbIE
OoT 00pa3noBbIX PaJAUOAKTUBHBIX pactBopos H-3,
K-40 u Sr-90+Y-90 B cMecu ¢ >KMAKMM CIMHTHJLISI-
topom Optiphase Hisafe 3 B coornomennn oGbeMoB
8 mu : 12 M. B kauectBe racuresisi MCIOJIb30BAJCS
Metuiopamwk. /liasi mocTpoeHus: GUGIHOTEK PagHOHY-
KJIHJOB HCHOJb30BaJaCh CyMMa KYCOYHO-KOMOUHH-
poBanubix ynkmmii. st onpexesenusi akTHBHOCTEI
PAJMOHYKJIU/OB B NPOGE HUCIOJIb30BAICSI METO/l HAH-
MeHbIIUX KBaApaToB. [LJis cTaTHCTHYECKOiT 06paboTKU
NOJIyYEeHHBIX MaTepuajoB, UX BU3yaIU3alUd, a TaKKe
BepuduKanuu pa3paGOTaHHOIO METO/Ia HCIOJb30Ba-
Jock nporpammuoe obOecneuenue: Microsoft Excel,
Sigma Plot 2000 u R Bepcun 4.0.2.

Pe3yavmamot. Mocrpoenbl GUOIMOTEKH MO/EJIb-
HbIX [-CIIEKTPOB B BHJE CYMMbI KYCOYHO-KOMOWHH-
poBaHHBIX (PYHKIHMIT € MTOJUHOMHHAJIGHOW aNMpPOK-
cumanueii (6uGauoreka <«P») wium anmpoxkcumanuei
KYCOYHO-JMHEHHbIMH (QYHKUMSIMH HX [apaMeTpoB

(6udsmorexa «L») B 3aBHCHMOCTH OT mapamerpa ra-
menus SQP(E). Bepudukauusi meroga unrepupera-
MM Ha NapHbIX Npobax MOATBEpPAHJIAa BO3MOKHOCTDH
O/IHOBPEMEHHOTO U3MEPEHHs] AKTUBHOCTH:

1) H-3 (6u6auorexa «P», ¢ OTHOCUTEIbHOI OMMO-
Koii +9%) u K-40 (6ubmmoreka «L», ¢ oTHOCHTE B~
Hoii ommOkoii +20%);

2) H-3 (6ubsmorexa «P», ¢ otHocuTeIbHON OMING-
koit £11%) u Sr-90+Y-90 (6ubsmoreka <L», ¢ oT-
HOCHTEJIbHOH ommbKoii +219%) mpu orpanuveHusx,
CBSI3aHHBIX C COOTHOLIEHHEM YPOBHEH aKTHBHOCTEH U
cuiabHbIM ramenueM. Ilpu oaHoBpeMeHHOM U3MepeHUU
aktuBnoctn K-40 (6uGuuorexka <«L») u Sr-90+Y-90
(6ubsmorexa <«L») BO3MOKHO TOJBKO KOPPEKTHOE
H3MepeHue Sr-90+Y-90 Ha yposHe
omubku +10% mnpu napamerpe ramenuss SQP(E)
or 600 o 706.

Bv1600v1. Pazpaborannblii METOI MOKET ObITh HC-
NOJIb30BaH [JIsI OJIHOBPEMEHHOTO H3MepeHnsi 00beM-
uoii akrusHoctu H-3 u K-40 B npobax Moun Hace.e-
Hus r.03epck U npodeccHoHAIbHBIX PaGOTHHKOB
IIpousBoacrBennoro O6beaunenust «Masik», 06beM-
noii aktusnoctu H-3 u Sr-90+Y-90 B npobax 03.Kbi-
3BLITANl, HAXO/SINETOCS B 30HE BJMSHHS [JaHHOTO

AKTHUBHOCTH

npeanpustus. PaspaGoraHHass KOMNbIOTEPHAS IIPO-
rpamma Aspect-SUBI moxker ObiTh HCIOJb30BaHa
He Toabko ¢ Quantulus-1220, Ho u ¢ MOGBIM APYrUM
SKM/IKOCTHO-CHHHTHJLISIIIUOHHBIM CIIEKTPOMETPOM C JIO-
I‘apH(l)MH‘ICCKHM THIIOM YCWJIEHUSI U aBTOMAaTU4Y€CKUM
omnpejieJleHHeM TralleHus.

Karouesnvte caro8a: 6ema-cnexmpomempuss, memood o6pabomxu cnekmpos, 06semuas

axmuenocmy, mpumuil, kaauti-40, cmponuui-90, npobvr 600vl, NPOLLL MOUU, NPOZPAMMHOE

obecneuenue.
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Abstract.

Objective. Development and verification of own method of B-spectrum processing of ultra-low
background radiometer-spectrometer Quantulus-1220 with minimal or no sample preparation, with H-3,
K-40 and Sr-90+Y-90 presence in liquid sample at various ratio by activity considering quenching.
Development of software Aspect-SUBI which implements the method.

Materials and Methods. The method is based on deconvolution of the measured B-spectrum in the
form of a superposition of model spectra of several radionuclides. B-spectra, obtained from standard
radioactive solutions H-3, K-40 and Sr-90+Y-90 mixed with liquid scintillator Optiphase Hisafe 3
in volume ratio 8 ml: 12 ml were used. Methyl orange was used as a quencher. A sum of piecewise-
combined functions was used for radionuclide libraries building. The lest squares method was used
to determine radionuclide activities in the sample. Computer software Microsoft Excel, Sigma Plot
2000 and R version 4.0.2 was used for statistical processing of findings, their visualization as well as
verification of the developed method.

Results. Libraries of model B-spectra were built as a sum of piecewise-combined functions with
polynomial approximation (library <«P») or approximation by piecewise linear functions of their
parameters (library «L») depending on quench parameter SQP(E). Verification of interpretation
method on paired samples proved its capacity for simultaneous measurement of activity: 1) H-3 (library
«P», with relative error £9%) and K-40 (library «L», with relative error £20%); 2) H-3 (library «P»,
with relative error =119%) and Sr-90+Y-90 (library «L», with relative error +21%) with limitations
due to the levels of activities ratio and strong quenching. At simultaneous measurement of activity
K-40 (library «L») and Sr-90+Y-90 (library «L») only correct measurement of activity Sr-90+Y-90 is
possible with the error level =109 taken quench parameter SQP(E) is in the range from 600 to 706.

Conclusion. The developed method can be used for simultaneous measurement of volume activity
of H-3 and K-40 in urine samples of Ozyorsk population and Mayak PA workers, as well as volume
activity of H-3 and Sr-90+Y-90 in samples from Lake Kyzyltash located in the Mayak PA affected
area. The developed software Aspect-SUBI can be used not only with Quantulus-1220 but also with any
other liquid scintillation spectrometer with logarithmic type of intensification and automatic quench

detection.
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