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ABSTRACT : A mineralogical study was made in order to identify the relationship between uranium
content in groundwaler and rock chemistry using core rocks recovered from the drilling holes for wells in
the Daebo Granite areas. Uranifcrous minerals are of primary origin and occur as inclusions in accessory
minerals such as zircon, monazite, and xenotime. Since the uraniferous minerals are very small to be 1~2
pm in size, it is difficult to distinguish their mincralogical species precisely. The frequent presence of
dissolution cavitics or dissolved textures in the accessory minerals suggests that uraniferous minerals
dissolved partially and contributed to the groundwater chemistry. Because there is no clear relationship
between host rocks and groundwater for uranium concentration, mincralogical characteristics of uraniferous
minerals, together with aqueous geochemical conditions favorable for uranium dissolution, could play
important roles in groundwaster chemistry.
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Table 1. Chemical compositions of groundwaters and description of core samples

DYJ(Yeoju) DHG(Pocheon) DJW(Goesan)
(mg/L) (mg/L) (mg/L)
Si 222 18.0 13.3
Al 0.0 0.0 0.0
Fe 0.0 0.0 0.0
Mg 1.1 1.1 0.5
Ca 21.2 13.2 2.9
Na 20.5 5.4 6.4
K 0.4 0.4 0.3
As 0.0 0.0 0.0
Cu 0.0 0.0 0.0
Pb 0.0 0.0 0.0
HCO; 112.9 51.9 67.1
Cl 2.6 3.0 2.6
F 0.0 0.0 0.1
u* *43.4 *24.1 *22.8
EC(uS/cm) 211.0 104.9 128.9
Eh(mV) 189.0 244.0
pH 7.8 6.8 7.5
T(C) 18.6 13.8 15.1
water type Na-Ca-HCO; Ca-Na-HCO; Na-Ca-HCOs
core sample depth(m) 55 43 90
maximum well depth(m) 200 200 200
uranium in rock(ppm) 9.1 8.4 15.3
rock type Daebo granite Daebo granite Daebo granite

* pg/l. for uranium
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Fig. 3. Compositional profiles of components Ag,
Th and U in the same crystal given in Fig. 2.
Line scanning was obtained from left to right with
256 scan points. Count numbers obtained were
normalized with respect to the maximum count

values of silver.
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Fig. 4. BSE images of uraniferous monazite(M) in
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Table 2. Chemical compositions of radiogenic
elements-bearing minerals.
Sample YI-Th YJ-U YIJi-M

U0, 2.375 46.393

ThO, 47.015 5.107 6.349
Cex0s 11.609 25.688
Si0; 16.543 3.513
Y203 28.168

La:0; 6.701 15.707
CaO 1.079 0.536 0.636
Nd» 03 9.403
Bi>0s 4.888
Cs:0 0.899
Xe 0.733
P20s 14.678 19.785 31.137
total(wt.%) 82.947 100 67.816

Cation numbers based on 4 oxygens

U 0.022 0.470

Th 0.437 0.053 0.053
Ce 0.174 0.969
Si 0.676 0.129

Y 0.682

La 0.101 0.213
Ca 0.047 0.026 0.025
Nd 0.124
Bi 0.043
Cs 0.014
Xe 0.012

P 0.508 0.762 0.969
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Fig. 5. BSE images of uraniferous xenotime(X)
and monazite(M) within K-feldspar(K) of the
Goesan granite. Scaie is 5 ym. (a) Xenotime con-
tains uranium minerals(white spots with brightest
contrast), whereas monazite includes no uranium
mineral. (b) Enlarged image of (a) reveals
anhedral, small crystals of uranium minerals with
few microns in size. (¢) EDS result of the ura-
nium minerals within xenotime.
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Fig. 6. BSE images of uraniferous minerals with
less than | ym in size. Note dissolution cativies in
zircon(Z). Scale is 5 ym. (a) Zircon has very
small uraniferous crystal(white spots with brightest
contrast) within the quartz(Q) matrix of the
Goesan granite. Note overgrowth of xenotime(X).
(b) Zircon contains uraniferous minerals(white
spots with brightest contrast) within albitic plagi-
oclase(A) of the Pocheon granite. See overgrowth
of xenotime.
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