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The Study on Radioactivity Reduction of
Spent PWR Cladding Hull with Laser Technology
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Abstract

Declad rod cuts arising from the reprocessing process of spent PWR fuel
elements, hulls, are classified as a high-level radioactive waste. They are usually
packaged in the container for disposal after being compacted, melted, or solidified into
the matrix. The efforts to fabricate better ingot for more favorable disposal to the
environment have been failed due to technical difficulties encountered in chemical
decontamination method. In the early 1990, the accumulation of radio—chemical data on
hulls and the advent of new technology such as laser or plasma have made the
pre-treatment of the hulls more efficient. This report summarizes information
regarding radio—chemical analysis of the hull through the literature survey and
determines the characteristics of the hull and depth profile of the radio—nuclides
within the hull thickness. The feasibility study was carried out to evaluate the
reduction of radioactivity by peeling off the surface of the hull with the application of
laser technology.
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Table 1. Mean activities of fission and activation product and o nuclides in
Zircaloy—4 hulls of from UP-2Z reprocessing of a spent fuel element

(cooling period: 5 years, burnup: 30, 000M6d L)

AT = WALSH YA & 03 E
az | UV laga | oaz | UTT laag| ez | PHNE
(mci/kg Zr) (mci/kg Zr) (mci/kg Zr)
Cs-137 542 30.1 @ | Sh-125 760 270 | Pu(t) 451
Ru-106 458 3712 4 | Co-60 64 527 d |Cm-244 1.24
Cs-134 162 2.10 d | Mn-54 3.4 312 ¥ |Am-241 0.90
Ce-144 70 285 o
Eu-1%4 21 8.80 d
A 1253 A 827.4 A 6.65

Table 2, Uranium, Plutonium concentrations and isotopic compositions in

LZircaloy-4 huall

LUranium 1,132 mell/kgZry Plutonium 13, 6 mgPuskgiry
L=-234 0, 025 wtx Pu-2358 1,33 wits
U-235 1.19 wix Pu-239 B, 01 wis
Uranion | U236 | 0.38 wt% | plusoniom | PU-240 | 23,12 wiw
l60tOpes | 238 98, 41 wiw l5OtOpes | py_24) 10, 08 wi
Pu-242 4. 46 witw
total 100wt total 1000 wis

Table 3, Thermal release rate from the hull depending on discharge time

discharge 13 34 54 7 104 15 20 304

2498W/kg | 32.83| 872 5.97 4265 2649| 1.285] 0619 0162
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Fig. 4. Peeling-off of a Fircaloy hull by Laser
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