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Instrument — MC ICP MS at
ING PAN

Thermo Finningan Neptune + clean lab (class 10 cabinets, class 100
rooms)




Radiochemistry

Dissolution, U-233 and Th-229 added
Conversion to 9 M HCI

Separation of U on Bio-Rad AG-1 (anion
exchange rein like Dowex —1), elution of
matrix with 8 M HNQO3, elution of U in diluted
HCI

Conversion to 8 M HNO3

Separation of Th on Bio-Rad AG-1, elution of
Thin 10 M HCI



Measurements for Te isotope ratios
and aboundances in standard of
tellurium

Isotopic Ratios

This study* [2014] Fehr et al. [2004] Lee & Holliday [1995] De Laeter [1994]
Method MC-ICPMS + 20 MC-ICPMS + 20 MC-ICPMS + 20 TIMS
120Te/128Te 0.002937 6 0.002896 13 0.002919 12 0.002891
122Te/128Te 0.079644 2 0.079650 11 0.079603 16 0.079492
123Te/128Te 0.027868 2 0.027913 26 0.027904 12 0.027878
124Te/128Te 0.148530 0.148530 0.148530 0.148530
125Te/128Te 0.222056 7 0.222003 16 0.222041 25 0.221722
126Te/128Te 0.592151 5 0.592196 26 0.592264 34 0.591532
130Te/128Te 1.076079 17 1.076148 53 1.075950 30 1.078890
*Mean for standard (Elementar Te) by Johnson and Metthey

Aboundances

this study [2014]* Fehr et al.. [2004] Lee and Halliday [1995] De Laeter [1994]
120Te 0,0933 0,00018 0.0920 0.0001 0.0927 0.0004 0.0918  0.0007
122Te 2,5290 0,00007 2.5300 0.0004 2.5277 0.0005 2.523 0.001
123Te 0,8849 0,00007 0.8854 0.0006 0.8860 0.0003 0.885 0.001
124Te 4,7163 0,00002 47173 0.0004 4.7165 0.0001 4714 0.002
125Te 7,0510 0,00022 7.0503 0.0003 7.0509 0.0006 7.037 0.002
126Te 18,8028 0,00021 18.8057 0.0009 18.8066 0.0010 18.773  0.004
128Te 31,7535 0,00014 31.7525 0.0012 31.7540 0.0001 31.736  0.004
130Te 34,1692 0,00042 34.1668 0.0016 34.1656 0.0007 34.240 0.003




Measurements for Te isotope ratios
In tellurium oxide crystal samples

SAMPLE NAME 122/128 2SE 123/128 2SE 125/128 2SE 126/128 2SE 130/128 2SE

DAS 3 3 TeO2 130 (47) 0.020351 0.000013 0.008339 0.000020 0.095244 0.000015 0.236517 0.000018 21.472807 0.000606
DAS 51 Te Mettalic 0.079370 0.000002 0.027790 0.000002 0.221676 0.000004 0.591483 0.000005 1.077265 0.000017
DAS 41 TeO2 130 (47) Il 0.020322 0.000018 0.008335 0.000021 0.095225 0.000022 0.236423 0.000027 21.447527 0.001164
DAS 6 1 Powder 130Te met.Rick 0.000017 0.000010 0.000006 0.000009 0.000665 0.000009 0.001851 0.000007 11.862218 0.000346
DAS 5 2 Te metallic 0.079592 0.000003 0.027856 0.000002 0.221995 0.000005 0.592045 0.000006 1.076222 0.000012

DAS 71 Powder Cristello 130TeO2 EIl  0.011251 0.000001 0.003939 0.000001 0.031435 0.000001 0.088460 0.000002 0.192821 0.000004
DAS 8 1 Powder Cristello 128TeO2 0.052775 0.000004 0.018471 0.000004 0.147180 0.000007 0.392521 0.000008 5.291396 0.000125
DAS 91 Cristello 129TeO2 Grande 0.007833 0.000001 0.002739 0.000001 0.021858 0.000002 0.063137 0.000003 0.154914 0.000007
DAS_10_1 Cristello 130TeO2 Grande 0.056112 0.000006 0.019632 0.000005 0.156404 0.000008 0.417137 0.000007 4.656654 0.000104
DAS 11 1 Cristello 128TeO2 Picollo 0.008871 0.000001 0.003103 0.000001 0.024763 0.000001 0.070818 0.000001 0.166492 0.000003
DAS_12_ 1 Cristello 130TeO2 Picollo 0.079684 0.000004 0.027879 0.000001 0.222086 0.000006 0.592204 0.000009 1.075881 0.000017




Measurements for U isotope ratios
aboundances Isotta samples (1)

233/238

235/238

238/235

[mL]

[9]

Abundance

powder 130Te metal Rick

129TeO2 grande

129TeO2 Grande

130TeO2 grande

Cristello 130TeO2 Piccolo
2SE
2SD

100MoO3 sample from 318g (IV) Kijow
2SE
2SD

Cristello 128TeO2 Picollo

0.01157
0.00284
0.011359

0.001244
4.73E-05
0.000157

0.00736
0.00014
0.000463

6.32E-05
2.89E-06
9.15E-06

0.000858
3.08E-05
9.75E-05

0.000989
3.83E-05
0.000121

0.009016
0.000376
0.001189

3.253766
0.102555
0.324306

0.008052
0.001624

0.014921
0.003706
0.014823

0.00736
0.00014
0.000463

0.00736
0.00014
0.000463

0.007308
3.16E-05
9.98E-05

0.007256
0.000147
0.000464

0.007373
0.000102
0.000323

0.007483
0.000364
0.00115

2.952027
0.102128
0.322958

0.013312
0.001216

42.06063
10.45157
41.80628

135.9875
2.604211
8.637191

49.04755
0.985805
3.269547

136.847
0.590136
1.866173

137.9419
2.767
8.750021

135.6955
1.874582
5.927947

134.3366
6.384073
20.18821

0.339657
0.011651
0.036845

76.5469
7.040097

0.5

1

sample wt conc. ppt 238

0.0623

0.05511

827 0.974192

0.991469

0.992683

0.992683

0.991952

0.991708

0.983769

0.138777

0.979083

235
0.014536

0.007298

0.007254

0.007254

0.007198

0.007311

0.007361

0.409674

0.013033

233
0.011272

0.000063

0.000063

0.000851

0.000981

0.008870

0.451549

0.007884




Measurements for U isotope ratios
and aboundances Isotta samples (ll)

233/238

235/238

238/235

[mL]

[9]

Abundance

116CdWO0O4 Kijow
Proba 1 repeated

2-1 sub 1 (powder SnZn)

11-1 syn (powder SnZn)
sample 13 repeated

powder metal selenium
conv. Exp. 3

11-1 syn (powder SnzZn)
proba 14 repeated 2SE
2SD

Sample Ul5a = 11-1 syn (powder SnZn)
proba 15 repeated 2SE
2SD

metal selenium

0.014053
0.001631
0.005159

0.040327
0.002914
0.009213

0.01112
0.000406
0.001283

0.003821
6.8E-05
0.000215

0.025541
0.001146
0.003623

0.004267
0.000165
0.000523

0.005445
0.000163
0.000516

0.000669
2.7E-05
8.53E-05

0.018534
0.001173
0.003709

0.031694
0.003304
0.010448

0.009029
0.00029
0.000916

0.009039
0.000225
0.000712

0.01378
0.000576
0.00182

0.009698
0.000212
0.00067

0.008478
0.000207
0.000653

0.007367
8.56E-05
0.000271

54.42878
3.349692
10.59266

32.37978
3.611262
11.41981

111.0087
3.563661
11.26928

110.783
2.744724
8.679579

72.85828
3.082814
9.748712

103.2235
2.292716
7.250206

118.1117
2.917522
9.226015

135.7859
1.569748
4.96398

0.04845

0.06462

0.05358

0.05761

0.05248

0.05358

25.030 0.968442

0.932817

0.980249

0.987303

0.962167

0.986227

0.986268

0.992028

0.017949

0.029565

0.008851

0.008924

0.013259

0.009565

0.008362

0.007308

0.013609

0.037618

0.010900

0.003773

0.024574

0.004208

0.005370

0.000664




Measurements for U isotope ratios
and aboundances Isotta samples (l1)

233/238 235/238 238/235 [mL] [a] Abundance

106CdWO4 Kijow 0.292998 0.267954  3.7904

proba 2 repeated 0.036843 0.025093 0.279049 1 0.0635 30.528 0.640635 0.171661 0.187705
0.116506 0.079351 0.882431

TeO2 130 (47) 6.800154 76.15946

0.882607 5.896274 0.5 0.0585 1171 0.01191 0.907096 0.080993
2.335158 15.60008

powder 128TeO2 1.64E-05 0.005587 179.0134

45E-06 5.07E-05 1.63682 35 0.0635 277 0.994428 0.005556 0.000016
1.42E-05 0.00016 5.17608

IMPORTANT COMMENT:

We want to repeat all above measurements.
We added to few tracer (U-233), recovery Is
doubtful. But U Isotopic composition seems to
be final



U concentration (temporary)

Mean — 88.8 ppt (1 ppt=12.5 uBg/kg if nat. U)
Max — 827 ppt (,TeO2, 130(47)")

Min — 1.14 ppt (metallic selenium)

10 results (~half) between 10 and 40 ppt

Some samples (Mo, Cd) contains U-233
(1.6E5y)!
IMPORTANT COMMENT:

We want to repeat all above measurements. We added
to few tracer (U-233), recovery is doubtful due to
traces of U-233 Iin some samples. But U isotopic
composition (235/238) seems to be final



U isotope ratios U-238/U-235

238/235 12SE

0.0131 0.0010 TeO2 130 (47)

0.34 0.01 100Mo0O3 s. from 318g (IV) Kijev

3.79 0.28 106CdWO4 Kijev

PY N atu ral " 137 8 32.4 3.6 2-1 sub 1 (powder Snzn)
" e 42.1 10.5 TeO2 130 (47) Il

49.0 1.0 powder 130Te metal Rick
o 54.4 3.3 116CdWO0O4 Kijec
= 72.9 3.1 powder metal selenium
" 76.5 7.0 Cristello 128 TeO2 Picollo
@ 103.2 2.3 11-1 syn (powder SnZn)
;C_) 110.8 2.7 11-1 syn (powder SnZn)
3 111.0 3.6 Metallic Zn solid
% 118.1 2.9 11-1 syn (powder SnZn)
R 134.3 6.4 Cristello 130TeO2 Piccolo
~ 135.7 1.9 130TeO2 grande

15 20 135.8 1.6 metal selenium
Samp|e (increasing) 136.0 2.6 Te metallic

136.8 0.6 129TeO2 grande

137.9 2.8 129TeO2 Grande

179.0 1.6 powder 128TeO2

« Majority have
ENRICHED U In traces.
Only 6 Nat. U



Preliminary Th results

Th-232 Description
[ppt] ( 1 ppt=—4.5uBa/kg)

0.97 106CdwWO4 Kijow

4.64  Cristello 130TeO2 Piccolo
25.3 Powder 130Te met.Rick

60.5 Powder Cristello 130TeO2 Ell
77.7 Te metallic

98.5 Cristello 129TeO2 Grande
112 11-1 syn (powder SnZn)

120 TeO2 130 (47) 1l

216 Powder Cristello 128TeO2
321 TeO2 130 (47)



Conclusions

We have to repeat all Th and U measurements due to
underestimation of the possible U,Th content and too
few tracers added. We have still material so it is not a
big problem

Isotopic composition of Te and U showed different rates
of enrichments/depletion

We are able to go down to fraction of ppt level

We hope to produce some join publication with material
producers and other involved research staff



