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Effect of Leachate of Cementitious Materials on the Geological Media
-Experimental Study of the Influence of High pH Plume on Rock-

Hiroshige Kato®, Mitsuyoshi Sato™, Hitoshi Owada™",
Morihire Mihara™*, Takao Ohi™*

ABSTRACT

Cementitious materials will be used in TRU waste disposal repository. In such
cases, it is considered that the migration of alkaline leachates from cementitious
materials, so called high pH plume, will cause dissolution of rock and precipitation
of secondary minerals. In addition, the high pH plume will move along the flow of
groundwater, so it is predicted that rock formation and components of high pH
groundwater vary with time and space. However, time and spatial dependence of the
variations of secondary minerals and groundwater components has not been clarified.

In order to acquire the data of variations of secondary minerals and
groundwater components, we carried out the rock alteration experiments with column
method. The crushed granodiorite was filled into 4 meters length column ( ¢ 3.7 cm)
and artificial cement leachate (pH=13.3; Na=0.1mol/l, K=0.1mol/l, Ca=0.002mol/1)
was streamed at flow fates of 0.1 ml/min for 7 months at 80°C. As the result,
secondary minerals confirmed on the rock were calcite and C-S-H at upstream of
column and C-S-H at mid-downstream. The pH value of the fluid dominated by Na
and K did not be decreased by reaction with the rock.

In this study, the data relating to the effect of high pH plume on rock over the
long term was acquired.

Inspection Development company Ltd.
Barrier Performance Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
(now Toshiba Corporation)

""" Repository System Analysis Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
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R-1 TEEPEEDE— FoOHEE
X YT ZTH FHE RRRE
: AV % Hy b % iR IV % iRV % %
#ER 723 48.2 975 65.0 703 46.9 800 53.4 7.8
R 392 26.1 251 16.7 257 17.1 300 20.0 4.1
HVER 14 0.9 41 2.7 9 0.6 21 1.4 0.9
S EA PR 133 8.9 80 53 178 11.9 130 8.7 2.2
BRER 87 5.8 130 8.7 195 13.0 137 9.2 2.6
HER 85 5.7 13 0.9 2 0.1 33 2.2 2.3
i /) 57 3.8 7 0.5 140 9.3 68 4.5 3.2
SKAH 1 0.1 0 0.0 0.2 1 0.1 0.1
A 1 0.1 0 0.0 0.0 0 0.0 0
Inay 1 0.1 0 0.0 0.0 0 0.0 0
RERIE G 1 0.1 0 0.0 0.2 1 0.1 0.1
A EBR S 5 0.3 3 0.2 10 0.7 6 0.4 0.2
&t 1500 100.0 1500 100.0 1500 100.0 1500 100.0

800-0002 OEV8NL ONI
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#2 hI7 L0
i =Rr.¥ 3
%9 ANo. TEE (g) ﬁ@ﬁf 2258 (em’) ZERRER (%)
1 1670 619 451 42.2
2 1663 616 454 42.4
3 1669 618 452 42.2
4 1697 629 441 41.3
5 1679 622 448 41.9
6 1653 612 458 42.8

FEE: FTHEL-BAOEE (g
AR | TEL2EAOERE (am?)

(BHEMAR) - AERER) / BAORREE")
Z2R 7 ADEREE (em®)

() = (77 2AFH?) - GEER)
ZERR . H 5 ADERRER (%)

(=) = (ZR) / (7 LHER)

*1  2.7g/cm’
*2  1070cm?
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-3 HER&M
i A TERPIREE (1~5mmiZHRE)
IR SpHET (Region 1Dt X > MEHIME R EE L 72 5%)
EpHIB R OMEL) NaOH 0.1mol/1
KOH 0.1mol/1
Ca(OH), 0.002mol/1
pHI13.3

EEK
BT HEX 4m (BEpHEHR)
2m (EEAR)

W= 0.1ml/min
w B 80C
SRERHA #7174 A
FHR REAFHK
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#-4 BREOTMAERUZEETRE—E

TTE St | €2 TRE:ppm (moll)
Na AAS 0.1 (4E-6)
Al ICP 0.2 (7E-6)
Si ICP 0.2 (7E-6)
K AAS | 0.3 (8E-6)
Ca ICP 0.2 (5E-6)
Fe ICP 0.3 (5E-6)
sQr |fvyavisTy7 0.4 (4E-6)




JNC TN8430 2000-008

325 EpHBRH © MK L2 aaDhEERNERSE

B HEER (m¥g)
or R (FHE) 0.0678
2% B 0.164
6% H 0.158
7% B 0.134

N, A A % FiV 72BETHIZ & 0 #llE,
#ZATH (4m#R) XH¥ ) 7 LEERIEOWTHIE £,
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Region I Region I Region III
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12 =
an
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11 p—
0 | | |
1 10 102 103 104

Total volume of water per unit mass of
anhydrous cement (litre/kg)

K-1 X REBEOpHELDES

Atkinson(1985) & Bradbury 5 (1995) D $i 5 % & IZVER,
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FH-22 & pH i B LT A O R i O 8T BMET S H GEAMIR 74 A 7y S LE dm)
FH-23 i pH IIRAEA LI ORI O T BMEET I GEAR 70 770 i 4m)
HFH-24 & pH WEREZEARLIAE A ORE O S FHMEE 52 GEAMIM 7 5 A L 07V 7 (L 4m)
FH-25 & pH WRETAKLIE A OREOE T M THE GEAMM 757 470 7 (i 4m)
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BEHE-26 AREAFEALCEAORIOETHAMBES GB/AHM 2 A . Y07V 2 (& 2m)
BHE-27 AREKEMAKLUZERORGDOETFHMSEER GRARIM 2 A, ¥7 07 (L& 2m)
BE-28 REKEHRALIEROREOEFHMEEE GREAMIM 2 2 A Fv 77 (LfE 2m)
BE-29 REAKEEKLICEROREOETHEMESTE GEAMM 71 H ., $v 7V /(i 2m)
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8RB L EEORGGFEOKREDLE

ST, LTOREND & T, BUABRD -V OBERICHEHESNLEIT VA
ST THB L2, -
OFRRBELDOREICBWTERA —BROISF T FEITET 5,
QEARDOBEBIIHFERICEKELT, BHLD 2RI TTHERT 5,
@ TEL BT B HTROBAREE 107 [v/s]. BBOERE 20%L T 5,

AREETIE, WE 10.75 [cm?]. ZBE 2%0 % T L IZHE 0.1 [mV/min] TiEK
L77e SZC. WIEAR A DI FAIIHE Q TERKLRZEZDF VY —FE V
UTFToORXRTELZONS,

V=Q/A W %10.75cm?

L7HoT, DI AHICBITAEBHR HLEO. 1ml/min

DTN —FE Vid,
V=0.1/10.75 2[99
=9.30X 107 [cm/min]

—F. EBROLGESGELBE LGS, HTERICBITAHTRKOEKR
¥t 10° [mys]s E-EBOERII20%E ENTWE, T2 T, BEXKEE LK &
KBEiDOEEDIN Y —FHEVIBATOXRTEZz b5,

Vik-i

L7z oT, BTADT VI —iiE VL, BIKGE% 001 £§5&
V= 10° - 0.01
= 1X 10" [m/s]

= 6.00X 10" [cr/min]

ZIC, RRREN L ERORSBEEOKEY BT 720, TRELO
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FHIZOWT, BUARS Y OERIHTARE, Thbb, FLY—FHR&
TEAEAEE - (e [ ZR) THoEERD S, |

ARBEGETCORNERD - OERO
RWEAIIXT AEEIL, . TN —FEV R .

9.30X103/(1-0.42)=160X10* —@

T, AGBEGTORNERED -V OERBORVWERICHT KSR,
6.00X10% /(1-02)=750X10" —@

OFEOREIR
1.60X 102/ (7.50X 10"") =2.13X107

PUlbkdo, RFEETIE, 1 B0, LB TFREINLIFIER~DOT I
F )R EDORK 2X104E (5800 5ES) OTVAVERHB Lo ER 2,





