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Traceability of the Nuclear Material Particle Analyses for
Nuclear Activities
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Abstract

The environmental sample analysis, one of the technologies for the IAEA’s
strengthened safeguards system, was identified to be one of the powerful
technologies for verification of declared nuclear activities or monitoring the
clandestine nuclear activities. The effectiveness and the efficiency of the
technology have been tested and proved through the field trials. Baseline
campaigns for various types of nuclear facilities, especially enrichment plant
and reprocessing/or hot-cell facilities, were proceeded from early 1996. In this
paper, the technical characteristics of the JAEA’s environmental sample analysis
system are introduced, and the analytical results of the Korean swipe samples
at the ITU are reported.
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Method Analyte Measurement
Low-Background Cs-134, Cs-137,] Concentration (Bg/Sample) -
High-Resolution Ru-106 etc. DL= 1-5 mBqg (10° sec. count)
Gamma Spectrometry
(HRGS) Am-241, Pu-238| Am-241/Pu-241 ratio for age

Pu-239, Pu-240,| determination
Pu-241
Thermal Ionization U, Pu Concentration DL= pg
Mass Spectrometry U isotopes Abundance (ratios)
(TIMS) Pu isotopes Abundance (ratios)
Secondary Ion U, Pu Concentration in particles
(or Ion Microprobe) with diameter > 1 ¢m
Mass Spectrometry U isotopes Abundance (ratios) in particles
(SIMS) Pu isotopes Abundance (ratios) in particles
Particle Analysis U, Pu Presence of fissile isotopes in
(with Lexan and TIMS) particles with diameter > 0.1 gm
U isotopes Abundance (ratios) in particles
Pu isotopes Abundance (ratios) in particles
Alpha Spectrometry U-234, U-238 Concentration and
Pu-238, Pu-239 Isotopic ratios
Pu-240
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1% 2. U-Particle Distribution in TCNC-08

<¥E 3> TCNC-08 #4] 2

. U-234 U-234 U-235 U-235 U-236 U-236
Particle No. o o o
atom 2 1 o atom 2 1 o atom 2% 1 o
1 0.8840 0.1274
2 0.7419 0.0464
3 0.2104 0.0320 3.0881 0.3591 0.1999 0.0711
4 0.7342 0.0433
5 3.0633 0.3044
6 2.7599 0.1125
7 0.1539 0.0355 2.8750 0.2990 0.1683 0.0507
8 0.7575 0.0756
9 3.2686 0.2523
10 1.0261 0.0976
11 2.8354 0.1937
12 0.7862 0.0495
13 2.8161 0.0780
14 2.7595 0.0909
15 0.2364 0.0175
16 0.2344 0.0256
17 3.5523 0.0918
18 0.7421 0.0280
19 2.7036 0.0718
20 0.3788 0.0979
21 0.7834 0.0260
22 0.8995 0.0767
23 0.8502 0.0389
24 0.2314 0.0205
25 0.7324 0.0119
26 0.0120 0.0023 0.7265 0.0381
27 3.5929 0.2414
28 0.8197 0.1060
29 0.8141 0.0966
30 0.7762 0.0605




<E 4> TCNC-19 4 2

Particle No. U-234 U-234 U-235 U-235 U-236 U-236
atom % 1 o atom % 1 o atom % 1 o
1 0.2582 0.0300
2 0.2274 0.0255
3 0.3097 0.0241
4 0.2620 0.0397
5 0.2214 0.0190
6 0.0198 0.0043 0.2165 0.0103
7 0.0077 0.0025 0.2115 0.0138
8 0.0177 0.0038 0.2204 0.0258
9 0.0442 0.0092 3.7980 0.2248 0.0066 0.0027
10 0.3813 0.0211
11 0.2224 0.0227
12 0.2423 0.0318
13 0.0086 0.0024 0.7069 0.0211
14 0.3095 0.0281
15 0.00436 0.00182 0.20855 0.01812
16 0.23732 0.01612
17 0.24427 0.00973
18 0.04825 0.00385 3.64019 0.10672 0.01015 0.00511
19 0.22638 0.01194
20 0.2810 0.0397
21 0.2284 0.0164
22 0.0111 0.0026 0.2304 0.0176 0.00487 0.00192
23 0.0157 0.0063 0.2244 0.0153 0.00636 0.00193
24 0.0062 0.0010 0.2135 0.0125 0.00471 0.00190
25 0.0363 0.0051 3.5944 0.0649 0.00602 0.00214
26 0.0099 0.0030 0.2065 0.0172 0.00578 0.00201
27 3.4724 0.1173
28 3.5750 0.1476
29 0.0178 0.0048 0.6969 0.0323 0.00780 0.00431
30 0.2334 0.0291
31 0.0498 0.0190 3.5655 0.1059 0.02090 0.00449
32 0.0125 0.0074 0.2165 0.0108 0.00430 0.00182
33 0.0173 0.0026 0.2205 0.0184 0.01099 0.00416
34 0.2333 0.0243
35 0.2323 0.0231
36 0.0131 0.0053 0.2195 0.0237 0.01010 0.00496
37 0.0066 0.0020 0.2115 0.0128 0.00353 0.00121
38 0.2473 0.0329
39 0.3982 0.0476
40 0.2828 0.0378
41 3.38717 0.05837
42 0.27095 0.02116
43 0.30562 0.05012
44 0.01396 0.00191 0.24829 0.02536
45 3.56501 0.06253
46 0.03492 0.00526 3.76129 0.08064 0.00708 0.00185
47 0.22837 0.02418
43 0.83683 0.05009
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13%

~1% U235
3%

Natural
47%

2.7-3.6% U235
37%

19 3. Enrichment Distribution of U particles in the Sample TCNC-08

Natural
6%

3-3.8% U-235
19%

Depleted
75%

19 4. Enrichment Distribution of U Particles in the Sample TCNC-19
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