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Chemical leaching of radioactive cement and paraffin waste form
generated from NPPs
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Abstract

Cement and paraffin waste form were prepared with a acid extraction method for the
analysis of radionuclides generated from nuclear power plants. The acid extraction method
was carried out with HNO3-HCl acid. At first, we compared the method with the microwave
acid digestion method using SRM. The solutions of decomposed SRM were then analyzed by
AAS and ICP-AES. The acid extraction method had shown good results as microwave acid
digestion method. This method provided recovery values greater than 80% for metallic
elements.

Key words : Radioactive cement waste form, Radioactive paraffin waste form, Acid extraction
method, Microwave acid digestion method
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Table 1. TOC results according to sample preparation methods

Closed-vessel microwave acid digestion 77 £ 135

extraction-1M HNOs 0.02 + 54.8
Chloroform ‘ 352 + 85

Organic solvent

Benzene 24 + 105

Table 2. Amount of boron in simulated paraffin waste form

Mi
crowave Middle 781 + 23
digestion
Lower 752 £ 3.3
Acid extraction Middle 786 + 25

Table 3. Result according to sample preparation method for simulated cement waste form

sample (g) 01 1 10 0.1 1 10
AlOs 63 £ 33 53 45 34 £ 31 29 29
Ca0 464 + 33 39.8 336 441 £ 15 36.5 37.8
Cr20; <01 <01 <01 <01 <01 <01
Fe03 22 £ 21 1.8 16 21 + 34 18 19
K0 .09 + 42 0.7 0.6 07 £70 0.6 06
MgO 32+ 23 2.9 25 22 + 33 19 .20
Mn203 02 +24 03 01 02 + 35 0.3 0.1
NaO 01+19 0.1 0.1 01 + 46 0.1 01
Si02 212 + 34 - - 134 £ 12 - -
TiO: 04 + 20 0.2 0.1 02 £ 17 02 01

Table 4. Recovery of constitute according to acid composition of SRM 1880a portland cement
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Al %S5+ 1.0 82+ 74 100.0 + 1.9
Ca 976 + 1.0 943 + 13 9.0 + 3.3
Cr 1548 = 1.7 1007 + 25 103.0 + 2.7
Fe 1084 + 1.0 976 + 04 1010 = 1.8
K 80.7 + 1.2 1018 + 1.0 1038 + 0.2
Mg 1072 + 1.1 930 + 1.0 978 £+ 15
Mn 1096 + 1.0 9.0 = 1.0 1056 = 1.9
Na 927+ 29 1109 + 1.1 1202 + 38
P 955 + 1.0 1150 = 9.1 975 + 33
Si 919 + 41 781 + 7.2 035 + 02
Sr 1239 + 1.7 91.0 + 31 1072 + 31
Ti 1064 + 5.3 1063 + 1.8 937 + 69
Tabled. ICP-AES result according to sample preparation method for simulated cement waste

form

Al 143 + 04 117 £ 42 818
Ca 234 + 35 184 + 31 78.6
Fe 107 + 02 91 + 0.2 85.0
Mg 87 £ 02 75 + 01 86.2
Re 30 £ 01 25 01 833

Table 6. ICP-AES result according to sample preparation method for simulated paraffin waste

form

Microwave digestion

124 + 17 | 038 + 17 | 0033 + 17 | 0018 * 20
(mg/g + % RSD, n = 4)
Acid HCl 10 ml

@ 113(91%) | 035(88%) | 0.026(80%) | 0.017(94%)
extraction HNO3 20 ml
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