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Micro- Structure and Surface Analysis on

Nuclear Fuel and Simulated Fuel

150

EDS

Abstract

To study the irradiation behavior on nuclear material such as nuclear fuel and the structural
material of reactor, Scanning Electron Microscope(SEM) with Energy Dispersive X-ray
System(EDS) was installed inside the shielded glove box at PIE facility in KAERI and the
license for using the SEM and shielded glove box was acquired. Therefore, the micro
structure and surface analysis system for irradiated material was established. Before the
examination on irradiated material, the surface micro-structures on unirradiated nuclear fuel
and SIMFUEL were analyzed by using the shielded SEM and EDS. The optimum condition
for operation was also established to minimize the radiation effect to the equipment and

detectors.
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Table 1. Surface Quantitative Analysis of Fresh UO:
Scan Area Window Spot
Method L. 20 | 3¢ | Lo | 26 | 30 | Lo | 2w | 3
U (wt%) 8860 | 88.11 | 88.67 | 8350 | 88.20 | 8884 | 8854 | 88.23 | 88.95
O(wt%) 1140 | 1189 | 1133 | 1150 | 1180 | 11.16 | 1146 | 11.77 | 11.05
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Table 2. Comparison Between Chemical Analysis, EPMA and EDS for SIMFUEL

Zr /[Mo|Ru|Pd|Ba|La|Ce|Pr | Nd/Sm|Sr|Y |[Rh|Te| O U

0422|0.392/0.269/0.187|0.218|0.143|0.278|0.131/0.476/0.101/0.084|0.052| 0.049| 0.058| 11.515 | 86.625

(Wt%) EPMA 0.397|0.449|0.239) - |0.203|0.155|0.233| - |048| - |0.076|0.05|0.073| - - -

EDS 0.19|/048| 162|169 | - - - 1024|103|0.17 071 - - - 1143 | 82.44
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1. Etching Surface of Fresh UO.. 2. Polishing Surface of Fresh UO..

3. Fracture Surface of Fresh UO:. 4. Grain Shape of Fracture Surface.



5. Coarse Shape without Forming
Grain inside Micro-crack.
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7. Surface Qualitative and Quantitative

Analysis under Polishing Condition.

6. Coarse Shape without Forming
Grain inside Concentrated Pore.
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8. Surface Qualitative and Quantitative
Analysis under Etching Condition.
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Surface Qualitative Analysis of SIMFUEL by EDS.

Acquisition Time : 20:41:40 Date : 4-Oet-99
Elem Wt% At™MK-Rate 7 A F
OK 1143 6391 0.013% 12888 00944 1.0000
Sl 071 073 00035 10231 04761 1.0007
YL 000 000 00000 1.0341 0.3205 10008
AL (019 0018 00011 10330 0.5612 1.0010
Mol 048 045 0.0033 1.0413 0.6511 1.0010
Rul. 162 144 00127 10639 0.7355 1.0001
REhL .00 0.00 0.0000 10697 07753 1.0001
PdL 169 142 00145 1.0549 (L8136 1.0002
UM B2.44 3098 07901 0.9179 1.0442 10000
Tel 000 000 00000 09706 05647 1.0004
CsLo 0000 000 0.,0000 09813 06687 1.0004
Bal. 000 000 00000 09666 006196 1.0001
Lal. 0.00 0.00 0.0000 0.9728 0.6544 1.0001
Prl. 024 0.15 00017 09936 0.7184 1.0000
NdL 103 064 00074 09879 0.7255 1.0000
SmlL 017 .10 0.0013 09810 0.7792 1.0000
Total 100.00 100.00

10. Surface Quantitative Analysis of
SIMFUEL by EDS.
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