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Geochemical Study on the Uranium Anormaly
around the Shinbo Talc Mine (I)
—In the Light of Hydrochemical Properties —

Jae-ll Chung*, Mu-seong Lee** and Choon-Ki Na**

ABSTRACT : The purpose of this study is to elucidate the source of U anormaly formed in stream water of the
drainage system around the Shinbo talc mine area based on the hydrochemical properties of water masses including sur-
face water and groundwater. The hydrochemical properties of water masses in the Shinbo talc mine area are divide into
three types; Type 1: Ca(Mg)SO, type with high U content as shown in the stream water flowout from the mine, Type
IT': Ca (HCO;), type with high U content as in deep groundwater, Type Il : Ca(HCO,), type with low U content as in
the other stream water and shallow groundwater. It is necessary to emphasize that in deducing the uranium source, a dis-
tinct discrimination between type I and type II is showed in their hydrothermal properties in spite of commonly having
a high uranium content, which in turn means the occurrence of a different water-rock interaction processes between
both type. All evidences suggest that type II groundwater have acted as a primary media in the transport of uranium
and that, as the groundwater flows through the talc mineralization zone, water composition of type II was transformed
into that of type [ water as the results of a secondary water rock interaction process, caused by imposition of new mi-
neralogically controlled thermodynamic constraints. Consequently, in the viewpoint of hydrochemical exploration, the in-
vestigation of the hydrologic circulation system and the hydrogeologic properties for the aquifer of type II groundwater
shall be done first of all and will provide a crucial clue on tracing the uranium mineralization zone occurred in the Shin-

bo talc mine area.
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Fig. 1. Geologic map of the Shinbo talc mine area.
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Fig. 2. Map showing the hydrologic system and sampling
sites of stream water and groundwater around the Shinbo
talc mine area.
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Fig. 3. Variation of pH, Eh and EC (a) and major elements
(b) in stream water, and also plotted is deep groundwater as
a comparing data (the point of right end side).
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Fig. 4. Distribution map of U (a), Ba (b), Mo (c) and Sr (d)
contents in stream water and groundwater collected from
the Shinbo talc mine area.
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Fig. 5. Variation of trace elements in stream water and deep groundwater as in Fig. 3. U(a), Ba(b), Mo(c), Sr(d).
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Fig. 6. Piper diagram of waters collected from the Shinbo
talc mine area.
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Table 2. Calculation of saturation index (SI) for stream and groundwaters in Sinbo mine area.

Activity Saturation index
H
P [Ca] [Mg] [COs] [SO4] SLie Sy Slypsum
Type I with high U content
SW-7 82 1.20X107° 1.18X10°3 6.87X10™* 3.73X1073 1.93 4.10 1.78X107"
SW-6 8.0 111X107°  1.11X107° 5.04X10°° 2.28X10°* 131 1.92 1.01X107"
SW-4 8.2 1.02X107°  1.02x107°  6.68x10°¢ 3.37x107° 1.60 2.86 1.37x107"
SW-3 8.1 121X107°  1.08X107°* 538X10°° 1.76X10°> 1.52 233 8.43%1072
SW-2 8.0 9.03X107* 823X107* 3.19x10™* 2.10%107° 0.67 047 7.53%107*
A 141 -1
Type II with high U content verage 2.34 115X10
DG-18 75 3.18X107*  7.38X107°  7.76X1077  1.04X107* 5.79x107% 872X107* 1.31x10°?
Type HI-1 with low U content(shallow groundwater)
SG-9 6.3 387X107¢  1.39X107*  474X107%  354X107*  430X107°  7.43X107° 544X107}
SG-11 5.8 1.60X107*  6.39X107°  7.04x107°  729%x107° 2.64X107* 3.12X10°° 4.63x10°*
SG-12 59 1.03X107%  452X107°  6.69X107° 1.19X107* 1.61X10°* 128X10°° 4.85X107*
$G-13 5.7 8.63X107°  525X107° 5.68X107° 4.08X107° 1.15X107* 9.02X10™° 140x10°*
SG-15 6.4 142X107*  7.56X107°  3.68X107°  4.18%x107° 122Xx107° 895%X1077 236X10*
-3 -6 -3
Type 11I-2 with low U content(stream water) Average 121x10 1.68x10 1.35X10
SW-1 8.1 321X107*  1.60X107*  3.04X107° 861X107° 229X107' 2.92X107% 1.10X10°3
SW-5 7.9 250X107*  1.56X107*  171X10°°  245X107*  1.00X107' 7.00X107° 244X10°°
SW-14 6.0 1.19X107*  527X107°  1.13X107% 350X107° 3.16X107* 4.95%X10°® 1.66X10°*
SW-16 73 1.08X107*  4.11X107° 391X107° 563X107° 9.93X107° 4.19X10™° 243x10°*
SW-17 6.0 1.05X107*  4.61X107°  1.00X107°% 122X107* 248%10™* 3.02Xx10°® 5.12X10°*
Average  6.59X107° 7.25X107° 893x107*

* [COs]=10"""X [HCO3)/10™

* activity of each ion was calculated by Debye-Huckel equation(Garrels, Christ, 1965).
* Slcalcite=Kcal/[Ca][COs], SIdolomite=Kdol/[Ca][Mg]{COs],, Slgypsum=Kgyp/[Ca][SO:]
* All equilibrium constants are from Garrels, Christ (1965), Langmuir (1971).

FAZE QAR ol

&3}

dlo

o] 27te] o] 27¥ (on hal-
FUFE AYFE 3= A8
o] &o] o 1LoMF = Fatoisl
olF3 the ot} o]z o
SO/ 2 gol29 &%
g A== PA3) F3leo]
T A AAFEF] SO, BF
e FEEME dutdog FHAN (FeS)T 22 o3}
=% M3 (CaSO, - 2H0), B4 1 (CaS0,) E& Epso-
mite (MgSO, - 7THO)¢} 22 3B E 58 Azhst 4
e sk, 53]
Aol pH7) g RE
& w), AksbA) o

.
L

%3]

8.0 o]Fe g gyleldola= A

o 40108 Yol 2

2) A3 B57b Wald (Slye=141)3 EZulo|E
(Shuew=2.30)°1 T3l F2 8} Aefol] Sleke Aol ofafx
T Ca"(EE MgME o wad & Je 32

= 3 kel
(e 24, Z2

=
= M3

Epsomite 3} 22 MgZEol} 119
TENE) S o] $3l ) B BEo] EAldlo TS U
F 3ith 2l Mool diaiME 25 e 233 A
E 2ol Y (Shyen=0.15) 2139 A9} HE3 = 5
z} € eE)FaAM 2 F83e T3] I Hoigl
Ao R oAZH) 7 H S UlFske A8 7 GAg R
ol & epm %= A1Fe] Mge] ®3}2 Q8 Ca(>Mg>
Na)S0, %89 #4542, 4287 238 1 244 44
et s Aol Asked (o4, 147, 1994; o]l
55, 1997 AF2, ©1AY, 1997)3% FA}8F Ca(Na>Mg)
(HCO,), 8] 3B S Falo] R9dFm gt} (Fig. 8).
oldel A= ARBA FHo) Sk o AE e
1ohre] FAEA 0] Ca-Mg-50, 80l Zae]oiglx] ghe
Eet opel o3z st tieSdlM s Uehte
Ca-Na-HCO.Z ol Fitslo] o)Fsla glon o= 447}

he= i
22 (=

Q
=2

A

o)
pes



ABHFYE FHo) 3
24 B T AU FHUE SR oI
2540 CaMgSOF LR WAL 7hsge] ul s
82 AARIT webd, B B4 AN Ei ghis
o $ASYRE Telslel F Sehs Aoiel tgol

WA AggEFolzhe 71& FF (24Y E, 1989)
A sEojok & Ao g ket

SakEQ 71 3 8% EtAlWEE

Askre] B 33 AL Aagrt 23X QA

WA oz o B HPolA FAE e Tk A A g
7] Waksh B-2 kA Alolo] Yolue hkat 42l
shetal ukgol <ls) Aulgch. mebd Aoee) gl Bet
§ S4E Ao A e ol B FuE B

s

4
€ 259 o552 Urgel Azt S4d v 4
2% drd Qo) Ue F28 HE2X olgun Yt

(Chebotarev, 1955; Clarke, Kugler, 1973; Graham et .,
1975; Freeze, Cherry, 1979). ©]&1g #™o|A 2 w)|, Al
Bt FoA Haxe N2 g slehte] 44k o
Eol M2 ol E-ghzte] uhe-S AHLE oju]sic},
Z, WA FEHE X3S Bd5a e dleq)
clxe] Mg# U] #31a4-e o5 o take] Mg}
U2 353 & & A4 == F3a7} )5 $49
olF74 2 EAsta e ovlstn o} 8] Mol
Fehz o] Ado] By nER AFH Ao
< HellA wi$- FAg Azel & 4 Yk w3 Mgo)
F3E FAMT mEEY U o347t ZAjgitle A}
AL U 9A] Mgel $385 E-SAuke oA Sat &

RHAE Aoleke 3ol FAYS Yolaln Yok 2 o
27 94 Fig. 99 viehdube} Zo] 413 2312 A
409
O Deep Groundwater
8 Streamwater in mine
300¢ \ @ Shallow groundwater
O Streamwater in other area
s 4
2 200t !
= .
100
0.1 02 03 04 0.5 06

Mg/Ca
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