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ABSTRACT : Molybdenum is enriched in the carbonaceous black slate of Ogcheon belt up to ca. 1000
ppm. The black slate in Deokpyeong area, Goesan was examined to reveal the mineralogical form of
molybdenum by X-ray diffraction analysis, nuclear activation analysis, scanning electron microscopy,
energy dispersive X-ray spectroscopy, and wavelength dispersive X-ray spectroscopy. All the results prove
that molybdenum is present in the form of tiny flakes of molybdenite (MoS») ranging from 1 to 2 g#m in
thickness. The molybdenite flakes are commonly scattered in the fine-grained carbonaceous matrix, and
rarely wedged between muscovite flakes or included in titanite. They were overlooked in the previous
works because of their small grain size and close admixture with opaque carbonaceous materials.
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Fig. 1. Geological map of the study area with
sampling sites.

T ALY HEF = (sampling site 1,
long. 127° 47’ 43", lat. 36° 43" 40" )} 2.3
ul2-9] & 2 (sampling site 2, long. 127° 48’
217, lat. 36° 42" 3770 =ZH o)A HH
S THEIg. 1). o3t =F9 WAL HAAE Y
W, $AE ago = At FuoE 7Anka
Z7](Model GR110)E o] &3ate] WA}
Astel, FHEY A FHFol =
THOE & B4 HAAY ANEE AF
9% AEEL A9 4

M)}, Activation Laboratories
2 2 vEFdLagFs, agn
2HFALATE AERA)T
qahg. wd Saguere
14Ee 487 sl dArnpdidel o
Bled o 4x] B4k XA B2 7)(energy dispersive
X-ray analyser; EDS)7} 2= JEOL JSM 6300
FAFA X E 1| A (scanning  electron  microscope;
SEM)E o]-&38}o] S rkakehzd A} (back-scattered
clectron)§ W4 ©.2 FA3AT. v} dAe
A V2B AdAdF4A ol 2459 Cameca
SX51 Ax}&n]E-4 7](electron probe microana-
lyser; EPMA)el| 528 a}7d £4F X4 £417]
(wavelength dispersive X-ray analyser; WDS)
2 o) B XA4E B,

flo off
e 0
o ¥R o A

QO
SO

o
e

c
o
3

e
b

=

N
A ooplo,
N

N

o o
P

ook fe o me Lo
i e

Soof g b M

29 Aok F=F R4S Rigaku XA FHE4
712 A
21 3 9
BFE S mpetol Mol steixd S F2 e
=4
g NEsde A% JHFEdase] v



Fig. 2. Photomicrograph of thin section of the
black slates showing the network of quartz-mus-
covite veinlets in dark carbonaceous matrix. Cross-
polarized light.
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Table 1. Rare element contents in the black slates from the Yopyeong site (unit in ppm except C and Ba).

No. As Co Cr Cs Hf Rb Sb Sc Se Ta Th U W
5 37 2 300 9 61 15 7 29 0 10 540 27
6 47 3 210 <1* 7 56 9 8 <3 1 9 390 24
7 6 11 850 4 7 87 3 10 <3 1 8 650 34
9 13 13 490 2 4 59 7 8 5 0 7 530 24
12 15 9 630 3 5 82 4 10 <3 0 8 300 17
16 36 2 170 <1 3 32 5 4 5 0 6 330 13
20 12 9 600 <1 6 50 7 12 1 9 720 34
22 7 17 840 <1 6 55 4 10 13 0 9 520 31
25 11 7 420 <1 6 27 9 8 5 0 9 190 18

No. Mo Cu Pb Zn Ag Ni Sr Cd Bi \ Y Ba®%) C(%)
5 1112 12 93 29 4 17 584 1 9 606 221 6.6 43
6 640 24 85 36 4 31 679 1 6 781 167 72 41
7 862 148 56 379 3 223 572 21 5 2376 247 5.7 22
9 633 108 63 243 3 303 427 16 10 2260 160 4.9 37
12 528 65 46 2585 1 252 413 61 5 4111 221 4.1 37
16 654 29 77 45 2 27 252 1 11 1852 125 2.4 50
20 828 135 67 50 4 106 628 8 12 1577 253 6.8 31
22 801 161 47 154 2 285 509 9 5 1343 187 5.9 20
25 318 112 51 107 2 83 690 6 <5 568 112 7.0 40

* < indicates below detection limit.
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Fig. 3. Back-scattered electron images of the black
slate from Yopyeong site. (a) Hyalophane (H),
uraninite (U), and molybdenite (Mo) scattered in
the dark matrix of graphite (G) and quartz (Q). (b)
Inclusions of molybdenite, pyrite (F), spalherite
(S), and rutile (R) in titanite (T).
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Fig. 4. Wavelength dispersive X-ray elemental maps of Fig. 3(b). The orientation of the maps is slightly
rotated, and their size is smaller than Fig. 3(b).

Fig. 5. Back-scattered electron images of the black slate from Dukpyeong site. (a) Folded (Ba,V)-
muscovite veins in the dark carbonaceous matrix. (b) Molybdenite (Mo) wedged between muscovite flakes
in the muscovite veins magnified from the box in (a).
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