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Measurement of Distribution Coefficient of Inorganic ''C

on Soil Samples Collected at Rokkasho-mura
Hiromichi OGAWA, Seiva NAGAO and Muneaki SENOD*

Department of Environmental Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, _Ibaraki-ken

(Received January 9, 1996)

To collect fundamental data on the migration behavior of ''C through a natural
barrier, the distribution coefficients of inorganic '*‘C (H''C0;") were determined for
soil samples (sand, loam and clay) collected at Rokkasho-mura, Aomori-ken, where the
shallow land disposal facility of low level radioactive wastes is under operation. The
distribution coefficients were obtained to be approximately 60~90 (m£ /g) for sand,
20 (m¢ /g) for loam and 3 (nZ/g) for clay sample. And, the sorption experiment for
the seived sand and loam samples indicated that the smaller grain fraction (<74 gm in
diameter) of the sand sample has a large distribution coefficient of 400~700 (n¢/g).
This suggested that inorganic '‘C was selectively sorbed on components contained in the

smaller grain fraction,

Keywords: Inmorganic '‘C, H'*CO, , Natural Barrier, Soil, Adsorption, Distribution Co-

efficient
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2.1 HiEEH

e L4 BEEOTHAHE, FHEFR LB ASAr AN TR LEZLIHAHYT
Hh, 2FLLT. EFREFROEBATERLEZDHEABZ W TBHEET -
Poe @< A—0RHOANKBERETRAVSOD, REBERNUEBELIFEOLBORR
BmELrHNRESE, LEEMR. 3HL2F (EH. RERUVEAHE) ACEEED K
#Table 1 ~4i0mT. AP, EHEEZ TtRFoEHBR AR (JIS AL120
2-1978) WH-THEL., HESAF T TToRERBRAE () 1 (JIS A1204T
-1980) M LT, EEREOTZ TR ELRE. 3HAHR. BEOHEKERL
skl (THtoakBRBAE] (JIS A1203-1978) WH#H-THZE) R UTEESE
B (RAEEBRUERBEECH->THE) PoBRFLE. . EFEBRE,
(P A BEBEEHAOEL AW FERVAERIRSFE, "> THEL, EWOH
Fik, TBREXBOEFL 'Y &b Tk,

Table 1 R"T L5, AYyFoLBHEHEO> B, DLrBEEIATHWS 2HEEOD
tHANRE, *XEEARB-ARBRESEICIHhE. HENCZIRBCISBI NI H,
EHRERZEYD., BEOHEA, KEAOHEBLRILTED B> &k,
D—LeBiFhtwatEEL (B6E) B, RERNCEKLIE. HEEHREINT
W tHHEE (FaE) . SE8ICRo—A2ta8BEh3H6. UTTR., FE
BERIEEEY T, 0L EUVHLITLEER R, 23 AHAFRBHFOBRAEANTERRL L
HmEERE., RENIZLHBERNRDTH - k.

mfh@imﬁﬁémiﬁ6&m®%é@ﬁﬁ§?#ﬂbtiﬁﬁﬂf&m
BE L% BULFHABEZ2TOLITFOEEFERICMEALEEDL. Ay HOBRT
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&t ERICMHEH L =

Table 1 Density and size distribution of soil samples.

Rokkasho soil JAERI
Sand-A : Sand-B Loan Clay sand
Density (g/cm®) 2.67 | 2.67 2.76 2.58 2.68
Gravel (%) 0.0 6.5 0.0 0.5 0.0
Sand (%) 87.5 ¢ 75.5 8.5 48.5 99.5
silt (%) 51 13.5 30.5 35.0 ] 0 s
Clay (%) 5.0 .5 61.5 16.0 '

Gravel:> 20004« m, Sand:744n~2000um, Silt:2~T4um, Clay: <2um



JAERI-Research 96-004

Table 2 Chemical composition of soil samples (Weight %).

Rokkasho soil JAERI
Sand-A : Sand-B Loanm Clay sand
$i02 77.95 | 76.30 51.17 55.29 78.20
Al20s 11.23 ' 11.92 21.16 23.77 8.31
Ti0. 0.21 ' 0.30 0.97 0.57 0.36
Fe:0s 0.93 | 2.03 6.83 4.62 2,46
Cal 2.56 1 1.80 0.52 2.60 1.95
Mg0 0.76 | 0.64 1.27 1.73 0.98

Fe0 0.90 | 0.58 1.81 0.51 -
Na20 1.83 1 1.54 0.88 1.61 2.55
K20 0.50 ' 0.53 1.45 0.53 2.70

P.0s 0.07  0.06 0.15 0.06 -
Mno 0.03 : 0.03 0.08 0.08 0.07
H:0 2.39 ' 3.62 13.53 11.25 S 2.04

Table 3 Solid, liquid and gaseous phase of soil samples (%).

Rokkasho soil JAERI

Sand-A Ii Sand-B Loam Clay sand

Solid 57.1 1 55.1 30.9 28,7 57.3

Liquid 39.3 ¢ 31.6 62.7 70.3 10.5

Gaseous 3.6 1 13.3 6.4 1.0 32.2
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Table 4 Identified mineral by X-ray diffraction.

Rokkasho soil JAERI

Sand-A | Sand-B Loanm Clay sand

Quartz © @ @)
Plagioclase © @) ‘ N ©
A

O©e e

K-feildspar
Clinopyroxene A :
Cristhalite :
Amphibole :
Orthopyroxene :
Horndlende :
Gibbsite !
Smectite ' A
Sericite ‘
Chlorite !
Halloysite .
Kaolinite :

> D

Sericite
+Smectite .

Chlorite E
+Smectite

Peak area of X-ray diffraction: @>0O0>A> A

9 9 W' CIKABROBEERY CREOAE

HE A LM CkEMIE. Anershanit A 5 A L2 p HI1.5, 6%
WEO0.036n0l/0 ONa-'*CO. .M (K7.4x10"8a/m) #pHIZONa OH#
WTERL, 1 X10°Bg/MABLEIDZHR W,

HXEmo'"*CEEODR . PACKARDH B ks > F L —¥ 3 »h o ¥ —M0D
EL 2500TRIZ L b frwn., HBHM I BBEY Ly FL—F — (PACKARD# 8 INSTAGEL)
15 E20MEHYVHFIINLAPLALEAL, +tHESLER BEYFL
—LEYHIYFALIE LD CEERERAEL .

9.3 EEE‘CREEDIE
ﬁﬂ%@%ﬁfﬁ\%ﬁ%“0@§ﬁ¢®00aﬁ2b@ﬁ&&gt&b\%

BEN O hbh3cehHEONT VWS, AZERTH, AHAORMRZY, —HX
BRANERINZ D, SEBEROHECELL. RHBEGTPLOEB/TEVCO
FHBEHEL L.
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V ZEHEOKK ()
M T80 &ER (g)

3. HEBIUEE
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— %K. BMEBETR, A7 V2 —F+ v 7EHUTVWVARL ' CHESXHFTE2
CO. A7 Va-Fr o7 EALEREBTCO 'CORRMIERCREL. BRE
MARRMTRARON 1 JI00CET 'CRBEFB D L. MAT. ""CKAEH
EHALERATTICIE,. M0% ' CHZERBHCIERDbDATWE. LE¥>T,
BiEEd T, ERBEFO V' CORBITHACEREL I LEND D, AHHA
ORERLED. 2ERUHTEHRB 2R 2T ERS BV ENHT R o

10* '
~ Open the cap (closed symbol:mixing)
Injection ; |
N R -~ Open system -~~~ -
E 103 B S © e pH].O-].
§ .
5
o 10°
o pH6.1
E
= I
S 10!
7 . pH4.3
100 J i ] 7 ]
-20 0 20 40 60 80 100
Elapsed time (hr)
Fig.l Decrease of '*C concentration in the open system.
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10*
- Rokkasho sand Under 74 4m
g (Sand-A) ‘//4gt&3~74)
E 103 | Areeemensinn -A---. ........... Arvrrnie . A
- _
S
b
5 1 (pHE6.8~7.3)
= [eerereonnmennanes Lleveorerennannenss Greeeinnia, C
< | .
2| o
2 10" - Over 297 um
5 (pHE6.9~17.4)
v |
1° l : l L
0 r 2 3 4 °
Shaking period(weeks)

Fig.2 Distribution coefficient of Rakkasho sand-A.

‘ 104

| Rokkasho sand
® Sand-B
= ( ) Under 74 4m
e 1007 /(pH=6.4~6.8)
k3 N — o )
[ &)
E
5 0 | .
5 @ —s——— (pi=7.2~8.0)
o b Beemerre
2 T~
§ 10t f Over 297um
= | ‘ (pli=6.8~17.4)
E .

| 10° — 1 ' l

0 1 2 3 4 5

Shaking period(weeks)

Fig.3 Distribution coefficient of Rakkasho sand-B.
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104
Rokkasho loam
108 Under 74 4m
(pH=6.5~T7.0)

102

FNYTREETEIL b A B A

— > a8 (pH=6.6~7.5)
10!

Over 297 um
(pH=6.5~T7.2)
100 1 Fi | i Il
0 1 2 3 4 5
Shaking period(weeks)
Fig.4 Distribution coefficient of Rakkasho loam.
104
Rokkasho clay

108
107
10!

F\_.—_ :__.——-'—'_'_. (pH:7|6~8-1)
100 | L Il | |

0 . 1 ' 2 3 4 5
Shaking period(weeks)
Fig.5 Distribution coefficient of Rakkasho clay.
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10*
JAERI sand
0
o 10° |
s
S
=
§ 17 [
=
: |
"= 10 | -
=
w
= i}
' | N (pH=8.4"T'8.5)
100 +

0 1 2 3 4 5 6
' Shaking period(weeks)

Fig.6 Distribution coefficient of JAERI sand.
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LEBET s EDOF— s RETIEBET SN 3,
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E#TE. ¥, RBECHSTE2LEAOA IR LUNOBHERERHEET

BO, BN TEMORAT LV XREBEAGPPHOZH I LIV EEE 2T 3%,
kS nHy, 'COXBNNVTIPHTOBTFEHORBEEEBIILTIBI, p
HOEBOEBILRMEEA N X AL b BEATI25BOMARETD 3.
BAAYOLBAORERETR. EERAF L OBEBI D0 T, — BB,
ROL>SBRRMESS LI LHFHEN TV VN, BBRALLORREIZ DN
Tit. MEFAMPIFE LA YR W, :

PO«>»S0«>NO-=C1

AEBEBCBIIHESL CEER. SEFRBOHELEA -—OBHEEHTH
BHIE LM, Table S TRTHEDL., BRE 'CORBEHEEZ~OREFEALS N
244 HER BULAYyFOLHETS, ISEEEHLTWS. LEHoT,
THERAST T -—BOLEETIERBIL Y. BT, BERAFTVFOK
BHLERE ‘COBTEHLELYOL>RESERETRII2>VT, S8R HBE2
EH, RBRAZTCORFREZHODETILEPH 3. B, VBT RE
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Table 5 .Ion composition of equilibrated water with sample soil.

(mg/ )

Rokkasho soil JAERI

Sand-A @ Sand-B Loanm Clay sand

Mg+ 0.12 © 0.10 0.20 0.17 0.3

Ca?* 0.23 | 0.17 2.13 0.34 5.0

Na* 1.32 ' 4.15 2.97 3.78 0.9

K+ 0.25 1 0.20 0.26 0.93 0.9

S04%° 2.5 A | 8.1 2.9 1.6
HCO" 2.7 ' 10.9 1.6 6.8 16

cl1- 0.60 | 0.57 3.63 2.65 1.0

Soil weight,/Water volume= 5 g,/ 50md
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