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Mineralization Environments and Evaluation of Resources Potentials
for the Absorbent-functional Mineral Resources
Occurred in the Coal-bearing Formation of the Janggi Group
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ABSTRACT : In the coal-bearing formations of the Janggi Group, which are reported as typical
clastic sediments, several beds of volcaniclastic rocks are actually found in the Yeongil area. The
coal-bearing formations generally exhibit alternating lithologic characteristics of pyroclastic and
epiclastic sedimentary facies. Tuff and tuffaceous sandstone rich in pumice fragments are
characteristic in the coal-bearing formations. Diagenetic minerals found in the pyroclastic rocks of
the upper and lower coal-bearing formations are montmorillonite, clinoptilolite, opal-CT, and quartz.
Several tuffaceous beds correspond to the low-grade ores of zeolites and bentonite, and moreover,
these ores mostly occur as thin beds less than 1 m in thickness. Thus, the potential of altered
tuffaceous rocks as the resources typical of zeolite and bentonite seems to be low. However, based
on mineral composition and CEC determinations, it can be evaluated that these tuffaceous rocks
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mostly have the promising potential for utilization as the absorbent-functional mineral resources such
as acid clays, if these low-grade ores plus adjacent tuffaceous rocks are collectively exploited.

Key wonds : coal-bearing formations, volcaniclastic, diagenetic origin, montmorillonite, clinoptilolite,
zeolite, bentonite, absorbent-functional mineral resources, potential for utilization
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Fig. 1. Geologic and index maps of study area.
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Fig. 2. Columnar sections of the Lower Coal-bearing formation.
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Fig. 5. Scanning clectron micrographs showing the characteristic texture and morphology of authigenic
minerals from the lower (A, B) and upper (C, D) coal-bearing formations. A. Tabular coffin-shaped mor-
phology of well-formed clinoptilolite (cl) from tuffaceous sandstone. B. Crystal aggregates of smectite
(sm) in vitric tuff. C. Spatial relationship between clinoptilolite (cl) and smectite (sm) in the tuffaceous

sandstone. D. Crystal aggregates of smectite (sm) from the lithic tuff.
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Table 1. Cation exchange capacity of the zeolites and bentonites

2

from the coal- bearing formations

(unit: meq/100 g)

Numbe | Fomaton  Libolosy orempe  putUAR e
UC-30 tuffaceous sandstone zeolite 10.87 136.58
UC-31 lithic tuff bentonite 55.65 79.03
PJ-1 UCF vitric tuff bentonite 17.59 58.24
PJ-7 lithic tuff bentonite 27.97 40.43
PJ-10 vitric tuff bentonite 33.62 37.89
PJ-14 tuffaceous sandstone zeolite 11.96 85.50
PJ-15 vitric tuff zeolite 14.29 113.21
uc+4 tuffaceous sandstone bentonite 28.05 39.51
LC-2 tuffaceous sandstone bentonite 34.78 47.05
LC-4 LCF vitric tuff bentonite 45.96 50.99
LC-7 tuffaceous sandstone zeoliti.c 38.99 80.17
bentonite
LC-9 vitric tuff bentonite 36.63 45.46
LC-15 tuffaceous sandstone bentonite 42,97 52.99
LC-17 tuffaceous sandstone bentonite 29.49 45.58
UCF: Upper Coal-bearing Formation, LCF: Lower Coal-bearing Formation.
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Table 2. Chemical characteristics of crude ores utilizing currently for activated clays and zeolites oc-
curred in the upper coal-bearing formation

Cation Exchange Capacity

(CEC, meq/100 g) Specific Surface Area
Sample No - 2 pH
Ammonium Acetate  Methylene Blue (BET Method, m'/g)
Method Method
Ze0411051 41.8 39.1 76.5 9.1
Ze0411051-1 108.4 6.9 64.9 6.1
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