Jour. Korean Inst. Mining Geol.
Vol.21, Nol, p. 1-15, 1988

ZrEI AEHIERA A EHshe ER F KL BWEES KA
R BT

FREBIR: - AMESE® - BAIR - R

A Study on the Ceramic and Clay Mineral Resources and its Genesis in Cheonnam
Province and Hadong Area

Hong Bong Park, Bae Young Park, Sang Aun Shin, and Min Huh

Abstract . This is a study on the mineral compositions, SK numbers of refractoriness and the
genesis of the clay mineral deposits in Cheonnam Province and Handong area.

1. Jindo kaolin deposits: Chief clay minerals of the deposits are kaolinite, quartz and
alunite. The SK number of the ore is from 34*(the highest) to 27(the lowest). On the genesis
of the deposits some geologists believe that the deposits were formed by the alteration of the
siliceous tuff. But the deposits seems to be formed by the hydrothermal alteration of the
rthyolite lava beds. This area is formed by alternative beds of tuffos and kaoline deposits.

2. Hadong area: Chief mineralogy of Hadong kaolin area is 10A halloysite and kaolinite.
The SK number of some of the ore is up to 36*. The theoretic SK number of kaolinitic
composition is 35. So one of the highest alumina minerals of gibbsite is formed in the ores
of 36" SK numbers.

3. Hampyong kaolin deposits: Most of kaolin has black color. The chief minerals are
kaolinite, quartz and muscovite. Some of the kaoline contains rutile crystals. SK number
ranges from 30 to 17. The kaolin deposit is formed by the transported sedimentation in lower
part of the seashore.

4. Jangsan kaoline deposits: Chief minerals of the kaolin is kaolinite, quartz and musco-
vite. Some kaoline contains small crystals of pyrite. This area consists almost of the tuffs.
Kaolin deposits also would be formed by the alteration of the tuffs.

5. Nohwado pyrophyllite deposits : Quartz and pyrophyllite are chief minerals. SK number
of the ore ranges from 32 to 30. The pyrophyllite deposits would be formed by the
hydrothermal alteration of the rhyolitic lava beds. This area consists of alterative beds of
tuffs and rhyolitic lavas. :

6. Songsuk pyrophyllite deposits: Chief minerals are quartz, kaolinite, pyrophyllite and
iron oxides. In the pyrophyllite deposits egg-like inclusions of diaspore and kaolinite in
composition. This area almost consists of tuffs. Several faults are developed and along the

fault the tuff would begin to alter to pyrophyllite and some parts to diaspore and kaolinite
nodules by the acts of hydrothermal solution.
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Fig. 1 Geologic map of northern Jindo.
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Fig. 2-a X-ray diffractometer patterns of [A) sample
from Jindo kaolin deposit.
(K : kaolinite, Q : quartz)
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Fig. 2-b X-ray diffractometer patterns of [B) sample
from Jindo kaolin deposit.
(Q : quartz, K : kaolinite).
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Fig. 3 Spherulitic structure of Jindo rhyolite(10X  Fig. 4 X-ray diffractometer patterns of Jindor hyolite.
10). (Q : quartz, Or : orthoclase, Ab ! albite)

Table 1 Chemical analysis and SK number of the Jindo kaolins.

A, A, B WAL
Al,0, 38.16 34.53 11.21 15.67
Fe:0, 0.02 0.02 0.21 0.34
Mg O 0.00 0.00 0.00 0.03
Ca0 0.10 0.10 0.04 0.10
Na:0 0.04 0.70 0.10 4.46
K.0 0.11 5.03 1.88 4.95
TiO. 0.23 0.55 0.20 0.11
P.0; 0.37 0.44 0.07 0.02
MnO 0.00 0.00 0.00 0.00
[5P::3 34+ 34 27 15
Ba 968 138 161 618
Co 3 3 3 4
Cr 31 19 370 358
Cu 2 3 16 8
Li 53 49 5 8
Nb 12 21 9 15
Ni 31 6 178 174
Sc 8 15 3 4
Sr 3,186 2,301 348 46
v 39 52 17 3
Y 7 23 4 26
Zn 6 7 13 25
Zr . 163 297 96 94
La 139 170 30 55

Ce 247 273 47 9%
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Nd 58 73
Sm 4.9 9.2
Eu 0.5 L4
Dy 2.0 4.1
Yb 0.8 3.0

13 34
L9 5.6
0.3 0.6
LO 3.7
0.6 2.4

DYEQ {LBRHITES WA

THE AR T Rk BEEM 1o B A
“ARERATOIIL SHe MEALAY] LESFES) it
KB SKfEE vh5 Table 13 e}, F4: B %o
2 o)At ppmo] ok,

HiBUEel BHEN A mEEEt st AR et 3
ool A K" Rauc) BEE#Etd 4=
BArel 453 Ehgt AL AlzOs, Sr, Ba, Zr, La, Ce
wolm, #3 B AL Fe,0,, Na;0, Cr, Ni 5o]
oh WSS (EBSHHEN Na0, K,07} 4.46%, 4.
95% &FH AL FEA, HEH a5 o)
Ty ZHo|ch

1795453

LHES] KA FILMT o gz el o g
Kigo] BES ] o]fejzl Aoz om PINCRE = F 101
OB WA o]HL BKEE Y 4 % (shale)§ 4}o)
Abololl PegEsl Q= HEEEol BOKBE S uloly
Aol Mol w=t guldow BEs Ao
Bk, BokEES T3 25 B BEAR 2
EREMECZ Q=)

USR] BUKBE S vloli HERLEo| s
thil 2 ¢ e Bl GE4 Rl BUKIEAE

£

FE o Aol wubel ol ol Rox gohn

o2

Fig.2-¢) A4 3} Fig. 54 w3t AR A 55 Aol A
T AEh o] KKEE Bl B = 4l
712] Bl 4 R 2R e 100m 2 o] 7x| A Fo}
SRl Rl A fEakaF Aolth. E(w 3m) Pei] 4 2
HOAEBES 49, AEE1E, BIKER ERBS
ol FI - AGKt+EL 10mF2lel 4 Ref 1m
#7ha & TERC . BEX+Es Bt 9& 4R
BALE ¥ BRERS S8 o BER, BERSSS
BEFEM) A= Aok e Fme B e LR
3t MK ] o] 9= RIKES 1 #EE)
H& Eleh olef gt BHKE R v 2o Eoks o |
KL Bk MALER o)dw Ao BOKEEA sl
A BENEBOR wEs T 2 Ak 218 9
URCER Rl 2K BHE Q=712 o)de FEEO] Ao
F= MBUERE-S B (competent bed)dl) S S )
ol BIKEE-S 3578 (incompetent bed )ol] £5lE R
owl g #iE2 ¥ (tectonic force)o] fERYS = i

o & %2

L

Bl W dedo] igsle MABES FL EEA
slo] ®aol ALelvolE Ep gurd o wEs 3
o5 BeEh gl S5 e ARMEIE-S Bk
BES WA 92 fipEoR FR

m
o r
_] REGOLITH
UOO HANG RHEE FORMATION
(SHALE)
| J
g KAOLINITE DEPOSITS
TUFF
| UOO HANG RHEE FORMATION
(SHALE)
50 KAOLINITE DEPOSITS
UOO HANG RHEE FORMATION
i (SHALE)
KAOLINITE DEPOSITS
| 3 TUFF
KAOLINITE  DEPOSITS
= TUFF
- KouNTE DEPOSITS
TUFE
b
KAOLINITE DEPOSITS
TUFF
= KAOLINITE DEPOSITS
~ TUFF
100L | —J

Fig. 5 Columnar distribution of the rocks(by boring
core samples).



6 FAEBIRL - APEEE -

ARWAFS DHE HK

HED WK

o] B> Fig. 62 BB A 2E Az o] o8
79 FRUE BB, metatectic gneiss, migma-
tic gneiss, fEEHBiE) o158 BEAT KEE I
RHEOE o] Folx gt LY ERFE KEHFo] AL &
HElo] BARA Aot KEHS @it Hmez #Hiks
o] $1 1 ¥§L lkmoll 4 Skm R2EE7F KE4ol L Aol
£ 50km7} derl KEAS KAR Tt RigEold
EHEEYS KifHnel KERE fiERA A hES AR
F, BERS] A5 Aok KREY d04 <k

Location Map
* Seoul

*gSancheong

(1) Sancheong

(2} Ogjong
B3) Bugcheon

Anorthosite
—Intrusion—

Granitic gneiss

Metatectic gneiss

QAN

Banded gneiss

Fig. 6 Geologic map of Hadong kaolin deposit area.

BHAR - K

-2 Fig. 73 Zo}. 13 EHFKRES KA tifd] 4 3ig
=o} 9ok

A e 1HEEE Imoll A 6m BEL] F+ w2 T
Holl 3~10mi2EL] FA =2 W=l el Bl A
T LHEY FHAE ohgak o] EHstn 9lvk(Fig
6).

¥ : 0.2 mm

Fig. 7 Photomicrograph of the Anorthosite.
(PL : aggregates of plagioclase crystal)

P -C PINK
B
A
SP,SW
w A WHITE
C [ ]
Q Y'g .
_____/\/\
" = T3 COUNTRY
+ + ROCK

Fig. 8 One district of Hadong kaolin deposits.(PC,
PB, PA !pink C, pink B, pink A ; WA,
WB, WC : white A, White B, white C; SP
* special pink ; SW I special white)

o e

e



27 AR A Elshs % 9 Bt EWEEY KB M B 7

LHES Ao FTHELR EHS v LTES 3
A, THEL AGS 3t Yot 2343 @ 1
Rl R 7HY REY nHES MRS ek
o] #M5%& SP(special pink) el SW(special
white)2t st E#ZFo 2 332 A, B, C, FfEe
= 3le]E A,B,CR E&dch oldl el RBER
5 SP(special pink), SW(special white), PA(pink
A), PB(pink B), PC(pink C), WA(white A) WB
(white B), WC(white C)Z &3t} o] AL g ¥+
o] olgAl BEHE e A2 ohvrh Fel welds=
FRE2] SP(special pink)u+ SW(special white)7} g1
3 uk& 3 F(pink) A, B, C& 9}o| E(white) A, B,A
C= szl = el

D@ FEHAY L WAE BRI

THERY EHEWS A-Le) ol E(kaclinite)ol &
R o] 2}o] E (halloysite)o] t}.

F2olato] Eoll &= 10A &2 o] 4ol E[A1,Si,05
(OH),2H,0) 9} 7A% 20| 2ko] £ (A1,Si,05(OH) ) (o} 2
% halloysites} 252 3H) 9] F FF7b d=nl o] Fo) A
A D EJgol] FfESH: @RolAlol Ex 10AR Bo] 4}

10aa

FIII O A O O A A O N AN O

CPS
[nin] aao

R}

ena

(=]

Fig. 9-a X-ray diffractometer patterns of SP sample
(high-ggade kaolin).
(H : 10A halloysite, K : kaolinite)
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Table 2 Chemical analysis and SK number of the Hadong kaolins.

Sample No. 1, PB PA SP SW WA WB we
Analysis
ALO, 36.37 36.97 37.68 39.27 37.90 36.07 34.42 33.50
Fe:0, 1.57 0.77 0.36 0.35 0.35 0.44 0.30 0.16
MgO 0.36 0.30 0.10 0.18 0.31 0.25 0.20 0.10
Ca0 0.27 0.51 0.07 0.31 0.22 0.55 6.90 9.82
Na.0 0.06 0.11 0.08 0.27 0.18 0.13 1.82 2.29
K0 0.47 0.56 0.35 0.30 0.93 0.25 0.26 0.36
Tio, 0.18 0.11 0.08 0.06 0.04 0.08 0.06 0.03
P,0, 0.03 0.03 0.03 0.03 0.03 0.03 0.05 0.05
MnO 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SK number 35+ 36 36+ 36+ 3% 30 27 7
Ba 111.0 161 101 75 203 103 85 81
Co 6 5 3 3 3 4 7 8
Cr 82 35 19 22 16 2 19 14
Cu 5 5 2 3 2 2 2 2
Li 19 1B 8 14 27 10 10 5
Nb 2 2 1 1 1 1 1 1
Ni 57 12 10 29 5 13 12 10
Sc 6 2 1 1 1 1 1 0
Sr 171 252 362 136 137 446 402 349
v 23 13 7 5 6 7 5 5
Y " 3 6 1 5 4 1 1
Zn 17 14 9 11 9 10 9 9
Zr 1 2 1 1 1 1 1 1
La 6 5 5 3 5 4 9 6
Ce 8 7 7 4 4 5 7 6
Nd 6 5 6 4 5 5 7 6
Sm 1.0 0.9 1.2 0.6 0.9 0.8 0.1 0.2
Eu 0.3 0.6 0.9 0.6 0.6 0.5 0.5 0.4
Dy 1.7 1.8 2.0 1.6 1.8 1.7 0.2 1.2
Yb 0.3 0.3 0.5 0.2 0.4 0.2 0.1 0.0
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Fig. 10 X-ray diffractometer patterns of Hampyeong

kaolin. (Q :quatz, M : muscovite, K :
kaolinite, R : rutile)

" Table 3 Chemical analysis and SK number of Hampyong kaolins .

Analysis Semple No. B,(&714) A EA B
ALO, 18.14 18.34 19.34 12.08
Fe,0, 1.21 1.57 1.16 0.83
MgO 0.48 0.70 0.56 0.41
Ca0 0.19 0.61 0.46 0.40
Na,0 0.14 0.37 0.27 0.63
K.0 1.93 1.60 1.57 1.72
TiO, 0.73 0.62 0.59 0.73
P,0, 0.03 0.04 0.03 0.02
MnO 0.01 0.01 0.00 0.01
S.K number 16 26 30~ 17+
Ba 445 486 407 473
Co 5 7 26 5
Cr 57 75 70 56
Cu 10 18 24 11
Li 34 58 50 30
Mo 11 18 15 13
Nb 18 14 14 17
Ni 21 27 110 13
Sc 10 13 11 9
Sr 54 93 70 89
\ 58 78 113 60
Y 12 33 86 20
Zn 37 47 143 29
Zr 78 70 58 71
La 33 58 105 42
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Ce 85 191 95 73

Nd 25 89 44 32
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Eu 0.6 3.0 1.2 0.9

Dy 2.5 13.1 5.2 3.5

Yb 1.2 6.2 2.3 1.6
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Fig. 11 Kaolin deposits in Jangsan-do.
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Fig. 12-a X-ray diffractometer patterns of Jansan
kaolin(A). (Q : quartz, K : kaolinite)
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Fig. 13 Geologic Map of Nohwa ore deposit area.
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Fig. 14-a X-ray diffractometer patterns of Nohwa-Do
pyrophyllite ore{A sample).
(Q : quartz, Py : pyrophyllite)
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Table 4 Chemical analysis of Jangsan kaolins.
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Fig. 14-b X-ray diffractometer patterns of Nohwa-do
pyrophyllite ore(B sample).-
(Py: pyrophyllite. Q : quartz)

~Semple No. AM) Hy (M) MY
Analysis

AlLO, 16.45 13.86 13.94
Fe,0, 0.02 - 0.02 1.77
MgO 0.10 0.08 0.17
Ca0 0.12 0.09 0.30
Ma,0 0.05 0.03 0.03
K,0 3.27 2.69 3.41
TO: 0.27 0.29 0.10
PO, 0.08 0.05 0.16
MnO 0.00 0.00 0.00
Ba 2,926 1,808 105
Co 2 1 6
Cr 20 10 H
Cu 4 5 8

Li 8 11 8
Nb 8 9 2

Ni 9 6 20
Sc 1 1 2
Sr 808 471 47

\% 14 17 24

Y 7 5

Zn 6 6 6
Zr 46 46 66
La 22 18 27
Ce 47 33 60
Nd 17 9 23
Sm 1.4 0.3 2.0
Eu 0.4 0.2 0.4
Dy 2.0 1.6 1.6
Yb 0.5 0.5 0.7
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Fig. 15 Geologic map of Songseok ore deposit area.
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Fig. 16 Diaspore crystals and kaolinite aggregates
(black).
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" Table 5 Chemical analysis and SK number of Nohwa-do pyrophyllite ores.

Semple No-| 16 (zapel) N17(H3Hg) N18 (el 4) N19(E A)

Analysis

ALO, 23.31 15.54 16.14 11.28
Fe.0, 0.21 0.11 0.04 0.12
Mg0 0.01 0.02 0.01 0.01
Ca0 0.13 0.10 0.10 0.07
Na,0 0.13 0.09 0.08 0.04
K0 0.01 0.01 0.00 0.02
TiO, 0.46 0.26 0.17 0.17
P.0; 0.14 0.13 0.11 0.08
MnO 0.00 0.00 0.00 0.00
SK number 32+ 31 31 30
Ba 137 316 143 3,072
Co 1 2 2 4
Cr 4 87 0 120
Cu 9 9 9 7
Li 9 8 13 8
Mo 7 5 11
Nb 12 5 4
Ni 18 49 25 87
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Sc 3 4 3 5

Sr 536 475 707 537

\4 K 29 21 37

Y 3 10 3 4

Zn 11 0 1 9

Zr 25 68 60 50

La 54 41 43 7

Ce 121 96 77 66

Nd 48 52 28 17

Sm 6.4 6.8 4.2 2.3

Eu 1.2 1.6 1.0 0.3

Dy 0.7 1.9 0.3 1.2

Yb 0.2 0.2 0.3 0.5
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Fig. 17 X-ray diffractometer patterns of diaspore and
kaolinite aggregates in pyrophyllite deposits.
(Dis : diaspore, K : kaolinite)
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