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Mineralogical Characteristics of Calcite observed in the KAERI
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ABSTRACT : KAERI Underground Research Tunnel (KURT) was recently constructed through the site
investigation from the year of 2003 at KAERI site, Dukjin-dong, Yuseong-gu, Daejeon city. The geo-
logic setting of the site has been slightly metamorphosed. There are small fractures developed in the
rock and several kinds of secondary filling minerals exist in the fractures. We examined mineralogical
characteristics of fracture-filling calcite, which is not only largely distributed, but also can significantly
affect the radionuclides migration. The calcite is found along fractures like other secondary minerals,
forming thick veins in part. Most calcite-filled fractures contain quartz, iron oxides, and dolomite as
minor minerals. The calcite crystals show an characteristic appearance with an uniformly oriented
growth, coated with goethite on the edge and the etch-pit sites of their surface. Some calcite crystals
have been newly formed by the precipitation of eclements dissolved from the tunnel shotcrete
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wall, and their morphology changed according to the chemistry and flow of groundwater. The calcite
can modify the groundwater chemistry and significantly affect the sorption behavior of radionuclides.
The characteristic crystal structure and surface morphology of the calcite examined in the KURT site
will be used as important basic data for the radionuclide migration experiment in the future.

Key words : KAERI Underground Research Tunnel, fracture, secondary filling minerals, radionuclide

migration, calcite, goethite

M oe
Qurr o REIYAY A EAEY R
2 AL wA4NIEE Azse, 4B

oAb

(biosphere)2.29] 3 HE §]EH5P X]&U\]ﬁ I
ste o o o) & Y 0¥
H 71 EA £ T\ﬂrf?} g ol A
Ao, dA A AR de AEHL

2 AFAEY. FHHLE AFAH
1 AR E =S AEFCERH 4
A A NS AN A &
| T 7t AdA Bee o] fdte H,
2 w8 A A5A gol old g3
ZAAE AAgEe 3T e §
A2 o]F 723 WYAAHE] F4HoE
RNEHOE L—_EEV] ‘\’%E% BHEo Fe A
: 74°i 115}/\‘? E}E}

tle rlr 10
ot
_Ei rlo ot o
L o

O ol B M Ae 30 o ok o
o

@afﬂﬂmg

FRUAHATEE DEDGAAANE
S EERPSEELER SR LS
AuEe) 45E AAY ARALASAF FA
@ zAds AZH7) A% ASALATAL
(KURT; KAERI Underground Research Tunnel)
AME 433AHIE la). AFAZATFAA
= %Dﬂﬂ 6mx6moli 10 % AAS 177 m
S 7= AAMY AYEEH ol H ol =
(27 m)JJr €243 m)Y ITHEE FAHY,
&3 A RATALANM A¥D 4F EF
ANgol #3E Agoltt. Ay 94L& &
2abe Qe B4 F, ¢4 9% A4S o
T AQe B ¥ MNAE gdFHEEE
o B4e HsuA Hdn. R ¥

% d4He 44 Bde 2 ASSE

rlr
A o

F_B.

o

==

mek o]5sty] W, ddo LXIH AT
Zo] f&EdtE AFEES Y A7V 2
Aot AFHEAFALAE BE ddT
AFESo] 231 Jon, I FoA FH9

rqq

A & wgd sdEFES a4y AL
ol¥l A& T3 Yot dHY. EF, A
3tA AT A A \_’éJJr;ﬁ Fol AH8H %3
E(shotcrete)d] WA 2 F3}o| _43]} FAE W
Aael AAE ZAHAT. FE FAE)
E AEZ 44 AEE Aﬂﬂ——‘\: A &4o
o8 st iAol fA dolui o|ARE
Ko sty Asty 8-S W= § A
BAAGAANA & HFE 28T 7540 d
of, ojell Tigt 7]x A7} Aol A

ot

=3
INFEEye

ol A¥e Adg FHEW, A7HAEY B
Ao £33 F2 APl Hukehfol
Zl\gq]_,] /\lxqol-,,} uﬂol—Ei :[L}ag]oi 91;].(_-_1
3 1b). A7 AYe

S Adss wangad 240 44
HAYOE U 5 YTk o F RERY
EE ER EEE R EE R ETD
A pEHE FHO 23

%L);] = j‘_AL§]_71-ol-g 3
8 WA Agddoy
A, AR, B
A, A3 Y Fo
A FFot &4
=9 ﬂﬁlwl
}71] Holn B¢
TEEY. 9%
;og.é}\-l u] Eg]
9] FA %Eol MEHE ALE
%5}3}% ] AE Aoz A
2004).

e g
OHI

[o
l‘\°l' 1:1

B
>
rﬁ.é»

Oy
N
>

H%%Hs%%
4

=2 e
*é’l

X
2 )
Nl
%ﬁ
rlr ?:l
—Ll
r\l rE i

I of

ASAAE AJARATAL FA7 Y
FQ AR olFFon (5 2, 2006), A
AAEATAY HY WA Fe % B



2299718 ASHEATALKRT AN B2 $5149) B2

S

& BEE Pa A AT P,
g1 Ed vg HA < o
A # 3 A, zIHEJ Nz #EF
e AAA A, wFEA, XA A
A (XRD), A& w38t 4 (EPMA), 181 F

mlo TR

AR A A(SEM) 71718 o] &34t H/H
PBAHE FAHOZ %Jﬂ]y_tﬂ, AAANEE A
tﬂ7] 7‘]0]]H 7—]1}\] o ‘_:]_ /\]EE 34,7“

200 AAHY g0 A2 Ao LHET A
Adu| A e E3] 2 20000744 sl JE
o gee BLARY. AAY A= Ao

o e FE T2 U AL mm FEANA F
#et7] Hs) S HE & HPHAAZ o
g3t FHEUY. =3, 2 AUATY

9 X-4 FHHEH(B ruker D8 Advance, Ger-
many)E ©j&3dte] 44 B WAANEFESY FES
FAHAT. XA HEEAE fdtad NEE
SRS o] g3t FA Aot AR EFHM
AL T XA JHEHS AN, B2

AL FAEY 208

24 7153 BRE 3FE
CBEY MAS 2
ojatz #Asy] s ZIZHAFALAI T
FALAAE Y Z(LEO 1455VP, Germany)ﬁ o]
HT T AAE A2 A5 Au =
HE ANt A FRF w7kA S~
pm 271)3te FE A Ao @A EDS

60712 3t AlE U
EES BHsHI 8

:L

T oo

36°23'25"

&4 57

127923' 38" LEGEND
IS Pt T
L “[Qmmm
N
; @Baswdwe
A4 - @Duahpmphyq

>
Mesozoic

Bioﬁh granite

Schshso grante

phy o
gnelsson e gante
r Bnmgwss
J Banded gneiss
PSor

'

L Biotite schist Limesilicate

Precambrian

(Energy Dispersive Spectroscopy)E ©]-83}4
BEFY FEY £ FEL insitu XA
EAsg T 281, AAd N 88 A 7] (EPMA)
E ol &3t B2 TS AR 2A R 5

751 dao U Y4EEE BAHE HAFY

43 Y o
o Y FYSH YA
ARARATALS AL 4T WA
e5E Aol UAZ o) ZYst

wgd do. dosl 299 d9Ee B

7‘1 o]-7-]] —rlo}:ﬂ )J\
Ac}:rLz HEgS RoEo, oW Adse v
g ddEo] A L A4 Fol 93 ol xF
u@_; XHM M:ﬂoa A7) BEL 0
T BEFA oA

ojxFEo] £A
&%tﬁoﬂ Lig=EAFi] 94,
2004). E=3, o]z}

e
ARA e oo FE B
2%

0¥ #xsir=

7l sta, v A

< Z2As A B3 ey 2EE 2 g
7LL g},

A A EATAL G ddo] BXIE W

- 241 —



(b)

BOD —

600 —

406 —

intansity

00 —

026 Cu Kot
(c)
Fig. 2. (a) Some KURT rock fractures filled with calcite (indicated by arrows) accompanying iron oxides,

(b) a thin-section photomicrograph and (c¢) XRD pattern of fracture-filling calcite and minor minerals. (O:
illite, l: calcite, O: quartz, A: dolomite).
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Fig. 3. SEM photomicrographs of (a) fracture-filling calcite and (b) some secondary minerals such as goe-

thite and halloysite precipitated on its surface.
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Fig. 4. EPMA mapping for the fracture secondary
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Fig. 5. (a) A XRD pattern and (b), (¢) SEM photomicrographs of the calcite crystals precipitated from the
shotcrete weathering by groundwater. The morphology of the calcite crystals varies according to the geo-
chemical conditions of groundwater.
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