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Evaluation of soluble organic compounds generated by radiological degradation of asphalt

Fukumoto,M*!. Nishikawa,Y*!. Kagawa,A*’, and Kawamura K*'.

Summary

The soluble organic compounds generated by radiological degradation of asphalt (y ray)
were confirmed as a part of influence of the bituminized waste degradation in the TRU waste
repositry. Especially, the influence of the nitrate was focused on.

As a result, the concentration of the soluble organic compounds generated by radiological
degradation of asphalt (10MGy, y ray which is correspond to absorbed dose of asphalt for
1,000,000 years) were lower (each formic acid : about 50mg/ dm?, acetic acid : about 30mg/dm’
and oxalic acid : about 2mg/dm?) than that of the formic acid, the acetic acid and the oxalic
acid which Valcke et al. had shown (the influence of the organic at the solubility examination
which uses Pu and Am). Moreover, the change in the concentration of TOC and the soluble
organic compounds(formic acid, acetic acid and oxalic acid} is little under the existence of
nitrate ion.

That is, the formic acid and acetic acid which can be organic ligands were generated little by
oxidative decomposition of asphalt in the process that nitrate ion becomes nitrite ion by
radiation. The influence of the soluble organic compounds by the radiological degradation of
the asphalt(y ray) on adsorption and solubility by the complexation of radionuclides in the

performance assessment can be limited.

#%1 Tokai Works, Waste Management and Fuel Cycle Research Center,
Waste Isolation Research Division, Materials Research Group

%2 Tokai Works, International Standard Promotion Group
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Table2 y BEBHRABOUERHE

A=EE v INC ¥ IAC ¥ IANC y IANCF
T 12.83 12.30 12.94 12.47
pH
B &% 12.76 12.37 12.72 12.67
HE 5 —245
Eh BFHT
V vs.SHE) J
(¥ ve R A% +36
TOC{mg-C/dm?) 5.5 15.0 17.7 69.7
Formic acid(mg/dm? 10.7 32.3 26.9 50.6
Acetic acid(mg/dms3) <1.0 3.2 2.9 27.5
Oxalic acid{(mg/dm?) <1.0 14 <1.0 <1.0
NO2~(mg/dm3) 34000 16.2 32000 4300
NO:~ (mg/dm3) 117000 18.1 133000 9700
NHs+(mg/dm3) <5 <5 <5 <5

—12-




JNC TN8400 2001—002

Table3 y/AC D&M - EEHE

[BEAL . mg/dms)

¥'— 7 No. B £ & B £ & E
1 2,5-dibutyl Thiophene () ¥<0.01
2 Phosphoric acid tributyl ester (TBP) ¥ 0.01
3 Tetradecanoic acid methy) ester <0.01
4 Pentadecanoic acid methyl ester : <0.01
5 4-ethy-Tetradecane #<0.01
6 Hexadecanoic acid methyl ester 0.09
7 Dibutyl phthalate (DBP) ¥ 0.02
8 AEH #<0.01
9 Heptadecanoic acid methyl ester <0.01
10 Octadecanoic acid methyl ester 0.06
11 Hexanedioic acid mono(2-ethylhexylester (HEFE) #<0.01
12 1,2-Benzenedicarboxylic acid diheptyl ester (HE) %<0.01
13 Di-n-octyl phthalate (DOP) ¥ 0.08
14 (Z)-13-Docosenoic acid methyl ester (JE) #%<0.01

- B TR : 0.01mg/dm3
(F) ¥%2FEL-PEDEEEIT Hexadecanoic acid methyl ester 8 THRR

(REHR)

EBHAO GCMS TE b 7 HRE X 44.9mg/dm?
hEE =

R E (Hexadecanoic acid methylester) D ERE{E(41362160) X 40

44 9mg/dm? | FEEFE (Hexadecanoic acid methylester) DIiERE
40 [ AHOBREE

-13-
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Tabled y/ANCF OEH - EEHES

[E{Z : mg/dms]

¥ — 7 No. B E & & £ = B
1 N,N'-bis(1-methylethyD)1,4-Benzenediamine (¥5E) % 0.10
2 Butylated Hydroxytoluene (BHT) ¥ 0.32
3 6-Ethoxy-1,4-dimethoxynaphthalene (JE7E) ¥ 0.12
4 Eyhanone, 1-(7-hydroxy-5-methoxy-2,2-dimethyl- % 0.04

9H-1-benzopyron-8-yD{HETE) o
5 Phosphoric acid tributyl ester # 0.04
6 Heptadecane ¥ 0.06
7 Tetradecanoic acid methyl ester 0.11
8 Octadecane #* 0.04
9 Pentadecanoic acid methyl ester 0.06
10 11-Hexadecenoic acid methyl ester * 0.12
11 Hexadecanoic acid methyl ester ‘ 0.46
12 Dibutyl phthalate # 018
13 Eicosane ¥ 0.03
i4 Heptadecanoic acid methyl ester % 0.03
15 7-Octadecenoic acid methyl ester ¥ 0.05
16 Octadecenoic acid methyl ester 0.14
17 Eicosancic acid methyl ester 0.02
18 Hexanedioic acid bis(2-ethylhexylester (¥7E) #<0.01
19 ~BR % 0.03
20 Heneicosanoic acid methyl ester 0.01
21 A~EBH ¥ 0.02
22 9,10-dichloro-Octadecanoic acid methyl ester (¥7) ¥ 0.01
23 Bis(2-ethylhexyl)phthalate % 0.42
24 Tetracosanoic acid methl ester ¥ 0.02
25 (7)-13-Docosenoic acid methyl ester(E) ¥ 0.02
26 Squalene(# 7€) ¥ 0.15
27 Docosanedioic acid dimethyl ester % 0.03
28 A~BH ¥ 0.02

- ERETRE : 0.0lmg/dm?
(E) % EAE L EOESEIL Hexadecanoic acid methyl ester #H TR
REFRIIRITH G CERL-BEAZERLTEL
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