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Occurrence and Physico-chemical Properties of the Smectite-rich Clays from
the Samcheok Area in Kangwon-do, Korea

Jin-Yeon Hwang*, Seong-Wan Park**, Sang-Hyon Lee**and Soo-Yong Choi*

ABSTRACT: The smectite-rich clays were found locally in Paleozoic calcareous sedimentary rocks in the Samcheok area,
Their occurrences were investigated in detail, and the physico-chemical properties of the clays were also determined by
X-ray diffraction, chemical analysis, thermal analysis and cation exchanging experiment.

The smectite clays occur as the fissure filling dyke developed in calcareous sedimentary rock and as alteration products
of intrusive rhyolite. Most of clays occur at the contact between the sedimentary rock and the rhyolite, and the alteration
zone was observed only in rhyolite body close to the contact, Judging from their occurrences, it is believed that the
smectite-rich clays in this area were formed by the hydrothemal alteration.

The smectite clays from the area are mainly composed of Ca-montmorillonite, and associated with small quantities
of quartz, opal-CT and feldspar. The montmorillonites from this area are lower in Fe content, and higher in exchangeable
Ca ion, compared to those of bentonite from the Yangnam-Yeongil area.

Moo

FUE AHAY ddieA] F2 Adelo]ER F4H HER
Ao ofg] AHelA FTAHOE AEHo] WAt FHY
Qe Q2 FUES] o] d HERAS WAzl FH o2
o g 3 BAE IR A A Heoh & o
Aol dAle A F=HY AT o]v] 2 Ao o]2jdt HEEAE
AZE v} e AFEY FAE Sl o] FAkE v]Ed &7
Bl $)28ke A FALER o] Pkl deXe FYAETA
o g At 1A(1988)7} 9loH 7| e FEE THEM
EW|E)EA 7)&8 9]

Seleto A AHe|ES tak ddke HESA did
AFe 3% 99 2 FEA9Y A 37|34 AeHe WE
o) E7} QlcHE 3|4, 1986; F3|4= &, 1987, 1989; Moon and
Morgan, 1983; Moon ef al., 1988; 3414, vt <}, 1992; Hwang,
1992). ol ZAHE A Ao HERA L 2HElo| EE )3}
Frafke A2 TASEY B M HEY| Ed d35=
A0E & 4 gleh 24 ofF 2Heo]Ee g FEHH

O

A et zidsdis A A g3 (Department of Geology,
Pusan National University, Pusan 609-735, Korea)

st Folo] A F A1 34} (Industrial Minerals of Korea Co., Ltd,,
Youngil-gun, Kyeongsangbuk-do, Korea)

545 A 3719 dEYe| B ARE wlwEsg{r)

A 3713 2199 WELo] E o] 9]of Adeto] EA A Eof chdt
A 2 FEEH SAle g AT A obd Hstedal
b7k glck meba o] ellA} BAH FF el e o] HE
FASY MG et E gesta FATEES 24w

o|E HEEH AL v = 1 YIS A
Aabsick = o2 e HESA AL H o)l AR
S84 SRl XY 7| 2A8A T FHE T AT
Ho.ze A opelzAlel 3 AAF A2 E X-AEEHAE
ME Poto] TAREAE o 2 T2A 54
ol Algel sl s, kol LA,
EAY 5 dsted 2 HEHA o E2Y3Y
pida

_\2.4_, a mlo

AR A9 A Aol el 196210 e AT | 2
Aol o AgE TR glor] 1 F AT, AN
(1965)9 o 2ATZTe S g A7t ek 122
HZof o] Ao gt N AFE R FE5FE Sl T A7}
o cKZA S, A3, 1990; 238, 7194, 1991; o],
1993). o] 214 AY B efobAlch e WA E Aok 7S



EAST SEA

Taebsek

Fig. 1. Location map of smectite-rich clays in Samcheok area,
Kangwon-do, Korea.
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Fig. 2. Schematic cross section showing the mode of smec-
tite-rich clay occurrence in Panmun-ri, Hajang-myeon, Sa-
mcheok. The numbers indicate sampling points. Dotted area
indicates smectite-rich clay.
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Fig. 3. X-ray diffraction patterns for smectite-rich clay and
associated rocks from Panmun-ri, Hajang-myeon, Samcheok.
The sample numbers are same as those in Fig. 2. Q; Quartz,
S; Smectite, M; Mica, F; Feldspar, C; Calcite

Table 4. Chemical analyses of unaltered rhyolite and calcareous
shale in Panmun-ri, Hajang-myeon, Samcheok.

Rhyolite Shale
Si0; 78.40 57.31
ALOs 11.51 6.87
Fe.0:* 1.26 1.26
MgO 0.09 2.52
Ca0 0.04 14.10
Na.0 1.75 0.02
K:0 433 2.19
Ig. loss 238 14.43
Total(%) 99.76 98.70

Fe:0:*; total Fe as Fe:Os

thiz 2 F2E A9 ey s,
A4 A0 WY Gy tolde Reelez AnEle
24339 & X490 44] 2aeolEs) G Sbsl|E
ek FEYA The 4548 WAveldE o svle
ol =7} ke eh Al 415k A A ubaich. vuA
FEHA A A5E PR 2olol = oo asha 4
43} 249] ool ol A3o] theheh. Fig. 2014 e
A5k 720] A48 FRopldle delrh sl onl ofF
425 wet $EA02 WAsle] 3242 did o] $HeH
AR)E 2efo) £} et T35 Slek. A9 WA v
e AR 47HE AR FEUGE ADE ekl
7} of o] vhehti Helst 49 o) Bol X

EEECREZE



CuKa(20)

Fig. 4. X-ray diffraction patterns of glassy rhyolite (1) and
altered rhyolites (2, 3, 4) from the Samcheok mine in Miro-
myeon, Samcheok-gun. S; Smectite, T; Tridymite, Cr; Cri-
stobalite.
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Table 2. X-ray diffraction data of montmorillonites from the Sa-
mcheok area.

Table 3. Chemical analyses of montmorillonites from the Samcheok
area,

Sample U.T. E.G. UT. U.T.  300C 500C
No.  d0on& d@onA Hw(0o1)20° don)A  donk  donk

SP1 156 176 075 1.498 152 9.9
ubD1 159 175 080 1497 159 101 97
UD2 158 176 090 1499 156 101 98
SC-1 154 178 1.05 1.499 9.9 9.7

U. T.; untreated, E. G.; treated with ethylene glycol, Hw; half height
width of (001) peak, 300C and 500C; heated at 300C and 500C for
an hour, respectively.
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ALOs 16.14 16.22 16.00 13.98
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K:0 0.04 0.30 0.53 0.08
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Total(%) 99.84 99.21 99.68 100.85

Fe:0:*; total Fe as Fe:0s

Table 4. Extractable cations and methylene blue absorption ca-
pacities of montmorillonites from the Samcheok area.
Extractable Cations(meq/100g)  Total MBC*
Mg Ca Na K (meq/100g) (meq/100g)
SP-1 6.63 8593 0.44 0.79 93.79  135.60
UD-1 13.04 82.64 0.39 0.75 96.82  132.59
UD-2 96 8387 034 0.70 9453  126.90
SC-1 2.4 7914 1.14 129 102.71  132.88

* MBC; Methylene Blue Capacity.
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Fig. 5. DTA curves of the montmorillonites from the Sam-
cheok area.
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