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Japan Atomic Energy Agency (JAEA) has been developing database of diffusion parameters in buffer 

material (bentonite) and rock, which are key parameters for safety assessment of the geological disposal. 

The diffusion database (DDB) has been firstly developed as an important basis for the H12 performance 

assessment (PA) of high-level radioactive waste disposal in Japan. JAEA is continuing to improve and 

update the DDB in view of expanding the data range and structure of database. In particular, development 

and updating such as parameter estimation, finding data trend, examining related information concerning 

reliability have been carried on to apply the database in parameter setting for safety assessment.  

The database for utilizing the data related to the diffusion coefficient of nuclides in the domestic buffer 

material and rock (JAEA-DDB) was expanded with data concerning diffusion coefficient in the foreign 

buffer materials. As the result of data addition, total data count (measured data) of effective diffusion 

coefficient is about 600 and that of apparent diffusion coefficient is 1,750. As an example of practical use 

of the improved database, the example of evaluation for the plot of a diffusion coefficient vs. dry and 

partial smectite density was discussed. Especially, similarities or differences between domestic and foreign 

bentonites affected with elements, solid phases and experimental environments are emphasized  

As a result of introducing partial smectite density for database update, domestic and foreign bentonites 

are normalized on same index and compared each other on the same plot of measured data. 
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1024 10-1 d

1021 10-2 c

1018 10-3 m

1015 10-6 µ

1012 10-9 n

109 10-12 p

106 10-15 f

103 10-18 a

102 10-21 z

101 da 10-24 y

SI 

SI 

min 1 min=60s

h 1h =60 min=3600 s
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° 1°=( /180) rad

’ 1’=(1/60)°=( /10800) rad
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ha 1ha=1hm2=104m2

L l 1L=11=1dm3=103cm3=10-3m3
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SI SI

SI 
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SI SI SI

SI 

Ci 1 Ci=3.7×1010Bq

R 1 R = 2.58×10-4C/kg

rad 1 rad=1cGy=10-2Gy

rem 1 rem=1 cSv=10-2Sv

1 =1 nT=10-9T

1 =1 fm=10-15m

1  = 200 mg = 2×10-4kg

Torr 1 Torr = (101 325/760) Pa

atm 1 atm = 101 325 Pa

1cal=4.1858J 15 4.1868J

IT 4.184J

µ  1 µ =1µm=10-6m

10 SI

cal

(a)SI

(b)
rad sr

(c) sr
(d)
(e)

 
(f) activity referred to a radionuclide ”radioactivity”
(g) PV,2002,70,205 CIPM 2 CI-2002

CGS SI  
  

a amount concentration
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SI 

Pa s m-1 kg s-1

N m m2 kg s-2
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H/m m kg s-2 A-2

J/mol m2 kg s-2 mol-1

, J/(mol K) m2 kg s-2 K-1 mol-1

C/kg kg-1 sA
Gy/s m2 s-3

W/sr m4 m-2 kg s-3=m2 kg s-3

W/(m2 sr) m2 m-2 kg s-3=kg s-3

kat/m3 m-3 s-1 mol

SI
SI 

m2

m3

m/s
m/s2

m-1

kg/m3

kg/m2

m3/kg

A/m2

A/m
(a) mol/m3

kg/m3

cd/m2

(b) 1
(b) 1

SI 
SI

SI SI

( ) rad 1 m/m
( ) sr(c) 1 m2/m2

Hz s-1

N m kg s-2

, Pa N/m2 m-1 kg s-2

, , J N m m2 kg s-2

W J/s m2 kg s-3

, C s A
, V W/A m2 kg s-3 A-1

F C/V m-2 kg-1 s4 A2

V/A m2 kg s-3 A-2

S A/V m-2 kg-1 s3 A2

Wb Vs m2 kg s-2 A-1

T Wb/m2 kg s-2 A-1

H Wb/A m2 kg s-2 A-2

( ) K
lm cd sr(c) cd
lx lm/m2 m-2 cd
Bq s-1

, ,
Gy J/kg m2 s-2

, , 
, 

Sv J/kg m2 s-2

kat s-1 mol

SI
SI 

SI 

bar bar=0.1MPa=100kPa=105Pa

mmHg 1mmHg=133.322Pa

=0.1nm=100pm=10-10m

M=1852m

b b=100fm2=(10-12cm)2=10-28m2

kn kn=(1852/3600)m/s

Np

  

dB       

SI SI

m

kg

s

A

K

mol

cd

SI 
SI 

SI 

erg 1 erg=10-7 J

dyn 1 dyn=10-5N

P 1 P=1 dyn s cm-2=0.1Pa s

St 1 St =1cm2 s-1=10-4m2 s-1

sb 1 sb =1cd cm-2=104cd m-2

ph 1 ph=1cd sr cm-2 104lx

Gal 1 Gal =1cm s-2=10-2ms-2

Mx 1 Mx = 1G cm2=10-8Wb

G 1 G =1Mx cm-2 =10-4T

Oe 1 Oe   (103/4 )A m-1

CGS



この印刷物は再生紙を使用しています




