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Table 1. Mineralogical characteristics of pyrophyllite

Pyrophyllite

Mineral Name Chemical Formula Color/Luster se| H Crystal system/
& Composition habit

Pyrophyllite Al2(Sis010) (OH)2 | white, grayish white, yellowish, monoclinic
Greek for pale blue, greenish, grayish or | 2.8 o ’

; , . triclinic: tabular
pyro’: fire, 28.3% Al203 brownish green; transparent to | - 1-2 and subhedral:
"‘phyllo”: leaf, & | 66.7% SiO2 translucent: pearly to dull and |2.9 dinted | 11‘
“lithos”; stone glistening radiated lamellar

Source: Roberts et al., 1990.
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Figure 1. An illustration map showing the geology and distribution of pyrophyllite deposits
in South Korea. Symbolic marks of mines are the same as in the Table 2.




Table 2. Domestic pyrophyllite deposits and their locations.

Pyrophyllite type
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Table 4. Grade and quality of pyrophyllite (Sources: Harben, 1995; Chang, 2001).

Refractory grade (low sericite) Ceramic grade (high sericite)

Screen Analysis

Cum% retained Particle size

Minerals(%)  Chemistry(%) (US sieve) Minerals(%)  Chemistry(%) (%pm)
Pyrophyllite 40-50 Si0z 750 4 17.0 Pyrophyllite 20-30 Si02 80.9 40 90
Quartz 30-45 AlOs 193 8 400 Quartz 50-60 AlOs 13.8 30 78
Sericite 5-15 Fe2x0s 0.8 16 57.8 Sericite 20-25 Fex0s 0.2 20 58
Kaolin 1-3 Na2zO 0.1 30 725 Kaolin 5-10 TiO2 0.1 10 28

K20 0.1 50 8038 NazO 04 5 106

CaO 0.1 100 84.4 K20 2.3 2 1.6

LOI 3.9 200 886 LOI 23 1 nd
325 92.0

Table 5. A specification of quality for pyrophyllite in accordance with major application
fields (Sources: Harben, 1995; Industrial Minerals, 2001).

Major Application Fields
General Uses Korea Japan
Refract Whiteware | C12Y | FIDHESS whiteware| White | Roseki {popcior
elractory Ceramics Ceramics |Cement| Glassfiber y
filler |Refractory
low alkali high alkali low alkalis
Chemical content content
Controls | po 05+ FeO+ | lowiron [21-27%| 18-21% | 15-19% | 9-12% | 19-20% | 5-18%
TiO2: (1% AlOs | Al20s Al20s | Al2Os | Al20s AlQOs
low sericite, |high sericite,
. . massive fine-grained
Mlgeratlro%mal spherulitic or foliated
OnTro’s radiating needle| laminae
-like aggregates
U K-3A9 dHEe 24 AR (coloring 3t WS G4 et 79 RFolAE, 4
oxides: Fe203+FeO+TiO2)9] dfxst &4 S wiet (2) 2739 73 w1dAG (3) ¥4

Aol F23 FAA ARgto|th(Table 5,
Harben, 1995). &3 Al203d] IHEE §%
g2 0 A4 gHgse] g2A AAIEH 7
W Eo] Fa3 FARE AR HFEY
(Table 4). 1 9o I 24 = 9 28 ¥
T g &5 & JIEste 8 4 7lF]
Ao, FAAREN A Stoll A FEo] folgt F
gl Axge gz (1) 33 wir v

Ao] A4} ARAAE o|F7| & Tt

A4 ngd A 2 e g8 &
71 & (whiteware ceramics)®t E2 A (filler)
452 A3 vk 7 n|PAle geAe
gaate gde UstE &5, agln A4
AR 224, WA I F 9 YysE &%
2 ZYA $89 F de Aoz 494 do
{Industrial Minerals, 2001).
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. XRD patterns showing the mineral composition of some domestic pyrophyllite ores:
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Fig. 9. Polarizing micrographs showing the characteristic impurities included in some
domestic pyrophyllite ores: A. Goethite precipitates and residual quartz phenocrysts
(Ockmaesan Mine), B. Residual feldspathoid crysts (Sungsan Mine), C.
Dumortierite crystals (Milryang Mine), D. Alunite crystals (Sungsan Mine)




Fig. 10. SEM micrographs showing the pyrophyllite and associated alteration minerals: A.
Lamellar-type aggregates of pyrophyllite (Nohwa Mine), B. An interlocking
association of pyrophyllite and dickite crystals (Dockjum Mine), C. An interlocking
association of pyrophyllite and illite crystals (Cheonun Mine), D. An association of
pyrophyllite and chalcedonic quartz (Maejeon Mine).

Table 6. Chemical analyses for some domestic pyrophyllite ores determined by XRF method.

Ore Type Sample . . Chemical composition
No Si02 | Al203 | TiO2 | Fe203 | MnO | MgO | CaO [ Na2O | KeO | P20s | LOI | Total
Py-17 | 67.16] 23.12] 0.64| 064 0.00| 0.00f 046| 060{ 0.03] 0.11] 4.63| 97.39
. Py-58 | 58.18| 26.82| 0.66| 3.29| 0.00| 0.00| 048] 0.16] 0.09| 022 6.70| 96.61
Pyrophyllite

Py-18 | 60.31| 28.75| 0.70] 045| 0.00| 0.00| 049| 129 011 021| 565] 97.95
py-31 | 65.67| 24.28| 0.36] 043 000 0.00| 054| 1.00] 004 0.27| 508| 97.68
Py22 | 49.18] 31.04] 0.27] 3.37] 0.00] 0.00] 043] 0.03] 0.02| 0.20] 10.53] 95.06
Pyrophyllite |Py-28 | 56.50| 27.96| 0.81| 2.31| 0.00| 0.00| 046| 061| 0.03| 023| 637| 95.26
+Dickite  |Py-34 | 52.58] 3047| 1.39| 206| 0.00| 000| 044| 180| 012] 028| 7.36| 9650
py-43 | 72.59| 1653| 036] 3.22| 0.00| 0.00| 043 028| 0.02| 0.09] 559| 99.12
Pyﬂ‘r’%ll?fehte py-61| 45.06| 23.33| 035| 3.06| 000| 000| 038 057| 1.44| 0.13|2146| 9578
Pyrophyllite
+Dickite +1llite

Py-3 | 41.87| 32.67| 0.67| 1.31| 0.01| 0.04| 044 0.81] 241| 0.16( 14.13| 94.50

Pyl | 43.14] 35.83| 025] 045] 0.00] 0.07] 060 157 8.98| 0.10| 6.39] 97.38
Py-26 | 46.46| 33.19| 0.74] 1.43| 000 0.06| 064| 120 7.31| 012| 474] 95.90
Tllite py-36 | 77.04| 12.90| 0.07| 0.93| 000 000 051| 048| 326| 0.08| 254| 97.83
py-21 | 82.26 11.37| 0.13] 069| 0.00| 0.00| 047| 0.04| 281| 0.09| 148] 9970
py-25 | 8152 12.11] 017] 1.96] 000 0.00| 045 042| 047 0.08| 3.06|100.26
Py20 | 37.63] 3530] 059| 4.92] 001] 0.00] 039] 0.18] 0.02] 0.09] 17.28| 96.40
Py-19 | 49.65| 31.66| 0.15| 037] 0.00| 0.00| 043| 035 004 0.16|1213| 94.95
py-49 | 47.97| 31.09| 0.19] 2.13| 0.00| 0.00| 043] 070 0.06| 0.19| 12.23] 94.99
py10 | 68.97| 19.62] 0.07] 059 000 000| 044| 024| 0.04] 013 7.55| 9764
Py60 | 73.83| 16.13| 0.07] 0.83] 0.00] 0.00] 044] 000 0.97] 0.09| 5.74] 9810
_ py-38 | 82.60| 1046| 0.05| 1.33| 000 000 050 062| 067| 0.08| 3.94|100.26
Miscellaneous | 1o | "9 43| 3530 0.11] 024 0.00] 0.00| 028 1.41| 9.82| 0.12|39.83| 89.58
py2 | 3421] 39.40] 215] 251 001] 005 042| 096| 05i] 0.19] 14.08] 9452

Dickite
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