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Abstract

Cotton gloves, cotton caps, cotton socks, latex gloves and shoes covers were

analyzed in evaluating a procedure for the rapid decomposition of nuclear power plant



solid waste samples. The decomposition procedure was carried out by closed vessel
microwave dissolution technique with HNOs:-HCI-HF acid. The solutions were then
analyzed by AAS and ICP-AES. This technique provided recovery values greater

than 95% for metallic elements.
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Fig. 1. Closed vessel acid digestion system. (Milestone MLS1200 and Ethos Plus)

450 [ /3 =
400 + ]/
350 ;:——cf

300 —r/b—r_*
£ 280 t =
o
J200 [+

150
100 - —— Ashing-cotton gloves
50 =~ Ashing-Cap
0
0 200 400 600 200 1000 1200 1400 1600 1800
Time {min)

Fig. 2. Variance of ashing time as the change of ashing temperature for the samples

(Using programmable muffle furnace).



Table 1. Variance of ash weight for the samples

Ash percentage (%)

Sample Sample weight (g) | Ash weight (g)
Cotton socks (n=3) 100 0.1 10
Shoe covers (n=3) 10.0 09 90
Latex gloves (n=2) 100 0.24 240
Cotton gloves (n=1) 268 0.17 063
Caps (n=1) 50.0 0.35 0.70
Table 2. Recoveries of metal during the ashing steps in muffle furnace
No. Cs (%) Fe (%) Ni (%) Re (%) Sr (%)
1 96.45 101.23 10149 96.36 100.00
2 96.45 100.72 101.07 9744 101.36
3 97 46 102.06 102.24 9744 101.90
4 97.46 101.13 10245 98.65 99.69
5 10051 109.29 10841 97.27 97.70
AVGt RSD| 9766+ 171 | 10289+ 351 | 103.13+ 291 | 9743t 084 100.13+ 164




T able 3. Chemical composition of waste ash

Al:Os (%) | CaO (%) | MgO (%) | SIO: (%) | TiO: (%) | ZnO (%) | Total (%)
0.52 21.14 8.65 858 0.11 2295 61.95
Latex
gloves
0.56 2185 901 067 0.12 24.17 56.37
043 16.73 8.13 42.17 178 157 70.81
Cotton
gloves
043 16.87 8.14 40.37 178 155 69.15

Fig. 3. Sample ashes of mimic nuclear power plant waste and digestion of waste ash
using temperature controlled of closed vessel acid digestion system (Left from

: shoe covers, latex gloves, cotton gloves, caps).
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Fig. 4. Digestion procedure using temperature controlled of closed vessel acid

digestion system.
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