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Bu caligmada, izotop jeokimyasi ve niikleer materyal karakterizasyon caligmalarinda yaygin
olarak kullanilan standart-referans ve izleyici izotoplarin (spike) hata oranlar1 ve bu hata oran-
larinin istatistiksel olarak diisiiriilmesi i¢in gelistirilen yeni-akredite- Uranyum Izotop Seyrel-
teme Kiitle Spektrometresi (U-ISKS) yéntemi konu edilmektedir.

Izotop seyreltme yontemi, Termal Iyonizasyon (TIMS) ve indiiktif olarak ¢iftlestirilmis kiitle
spektrometresinde (ICP-MS) yaygin olarak kullanilmaktadir. U-Pb radyometrik yas tayinle-
rinde ve Pb- izotop tayinlerinde kullanilan izleyici (spike) izotop kullanimina bagl olarak
gelisen hata oranlar1 233U izleyicisine (spike) bagl olarak saptanmaktadir. Bu hata oranlar1
235U/238U olgtimlerinde yaklasik %0.2 dolaylarindadir. Bunun yani sira yiiksek 1s1ma sunan
233U kullanimindan kaynakli ¢evresel kirlenme ve niikleer atik probleminden dolay1 233U
kullanim1 uygun bir yontem degildir. Ancak, giinlimiiz izotop ¢alismalarinda alternatifi olma-
digindan 233U spike kullanimi yaygin olarak kullanilmaktadir. Bu ¢aligma ile konvansiyonel
233 U izleyicisine (spike) alternatif 235U, 238U referans materyali kullanilarak akredite U-IS-
KS yontemi gelistirilmis ve sonuglar hem Termal Iyonizasyon (TIMS), hem de Indiiktif Olarak
Ciftlestirilmis Kiitle Spektrometresinde (ICP-MS) karsilagtirilarak GUM istatistik programi
ile degerlendirilerek sonuglandirilmistir.

Yeni yontemle gergeklestirilen karsilastirmali sonuglara gore, 233U izleyici ile hazirlanmis 6r-
neklerin 235U/238U oranlarina ait genisletilmis hata oranlart %0.8-2 arasinda degigsmektedir.
235U ve 238U izleyicileriyle hazirlanmis 6rneklerin 235U/238U oranlarinin genisletilmis hata
oranlari ise %0.06-0.07 arasinda hesaplanmistir. Elde edilen bu veriler 15181nda, 233U izleyici
(spike) kullanim1 yerine, 235U ve 238U izleyicileri (spike) U-ISKS yodntemiyle kullanilabili-
nir. Yeni gelistirilmis ve akredite edilmig U-ISKS yontemi, niikleer atiklarin ve yiiksek 1gimaya
sahip 233U izotopunun kullanim risklerini azalmasina neden olmaktadir.
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ABSTRACT

In this study, uncertainty values of the reference materials with spikes, and a new accredited
method in Uranium Isotope Dilution Mass Spectrometry (IDMS) is addressed to statistically
reduce the uncertainty values in commonly used isotope studies and characterization of the
nuclear materials.

Isotope dilution method is extensively used in Thermal Ionization (TIMS) and Inductively
Coupled Mass Spectrometry (ICP-MS). Related to the 233U spike use in U-Pb radiometric
dating and Pb-isotope analysis, uncertainty values are higher than in control levels. In addi-
tion to that, environmental contamination and the nuclear waste problem make the 233U an
unfavorable spike. However, the lack of alternative method in spikes gives rise to an extensive
usage of 233U spike in the isotopic studies. In this study, an alternative Uranium Isotope
Dilution Mass Spectrometry (U-IDMS) method is developed to replace the conventional use
of the 233U spike with 235U and/or 238U spikes. The results of this alternative method are
compared with Thermal Ionization (TIMS) and Inductively Coupled Mass Spectrometry (ICP-
MS) methods and evaluated for uncertainties using GUM statistic program.

According to the compared results performed with the newly developed method, 235U/238U
ratios of the samples prepared with 233U spike have 0.8-2%, whereas the samples spiked
with 235U and 238U have 0.06-0.07% expanded uncertainty values. Within the limits of these
results, the newly prepared spikes of 235U and 238U in U-IDMS can replace the use of 233U
spikes in isotope and nuclear studies. This newly developed and accredited U-IDMS method
can reduce the amount of nuclear waste and handling risks of highly fissile 233U in regarded
studies.
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