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Environmental Geochemical Study on Talc
for the Application as Mineral Drug

Jae Yeong Lee*, Duk Hwan Hwang** and In Ho Lee***

ABSTRACT : Talc drug has been used at Oriental Medical Hospital of Kyung San University, and was analy-
sed for mineralogical and geochemical studies. It consists mainly of talc with small amount of tremolite,
dolomite and brusite, and its chemical compositions of MgO 31.65%, CaO 0.73% and SiO, 60.04% are close
to those of pure talc. However, talc of the Dong Yang Talc Mine is also close to pure talc. Its chemical com-
positions are MgO 31.8%, CaO 0.51% and SiO, 61.0%, and contain less impurities. Moreover, talc from the
Dong Yang Talc mine is associated with calcite, gypsum and anhydrite, which belong to more soluble min-
eral drugs than talc, and contains Ca and Fe. These elements may give at least medical effects to talc drug as
in the case of actinolite. Therefore, talc of high quality from the Dong Yang Talc Mine may be used instead
of imported expensive talc drug. Diagrams of log ayge- -pH and log ay. / af - log ay 50, may be used as
basic data to predict and examine soluble contents of talc drug for medical experiments.
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Table 1. Description of 4 types of representative talc deposits in Korea.

deposit country related

types mines rocks rocks minerals origin of deposits
Dongyan regional metamorphism, water
1 type gyang dolomite granitoid te, ch, tr, cc, qiz, py, gy, ah, be was supplied from Jurassic gra-
(good quality) L
nodiorite complex
. . hydrothermal replacement con-
2 type Pungjeon granitoid te, tr, ch, sc, cc, gtz tact metamorphism
Yeoju ﬁ(iz::l:ce ranitoid te, tr, di, sp, ch, ga, cc, sc, ve,
3 type  (low quality) g ph hydrqthegnal replacement after
_— — - skarnization
Muju granitoid te, tr, di, sp
serpentine in  dyke auto-/regional-metamorphism,
4 type Pyeongan granite gneiss  (granitoid) tc, sp, c¢, do, qtz, mg il, ve formed by hydrothermal solution

from acidic intrusives

Source : Kim (1982)

Abbreviation: tc, talc; tr, tremolite; di, diopside; ah, anhydrite; be, beryl; cc, calcite; ch, chlorite; do, dolomite; ga, garnet; gy,
gypsum; il, illite; mg, magnetite; ph, phlogopite; py, pyrite; qtz, quartz; sc, sericite; sp, serpentine; ve, vermiculite. Thick letters

represent major minerals.
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Table 2. Chemical compositions of talc drug and ores.
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wt. %

Tal mol. %
alc
MgO Si0, Ca0 Igloss AlLO; Fe,0O; K,O NaO MgO SiO, CaO
drug® 31.65 60.04 0.73 6.40 1.14 0.06 0.0012 0.0162 5600 4329 0.71
Dongyang 31.8 61.0 0.51 4.8 0.8 0.8 43.5 55.99 0.50
Pungjeon 23.87 60.44 5.58 2.15 5.24 1.02 021 054 3488 59.26 5.86
ores® Muju 28.66 56.14 2.30 nd 4.19 1.23 nd nd 4229 5558 212
Yeoju 25.27 49.14 5.67 7.45 5.80 4.46 nd nd 4056 5290 6.54
Pyeongan 27.5-29.6 55.7-60.0 0.3 4-8 27-45 3545 nd nd 4225 5743 032
theoretical 4.8
composition 31.7 63.5 - (H,0) - - - 42.86 57.14 0

*Oriental Medical Hospital of Kyung San University

PAverages from representative talc mines in Korea (Kim, 1982)



602 ollo] - GEE - o]l

Hated slehias} X454
| AA1S)aL e dae ) A 849
219} ¥t (Table 2). Eoll o)3pd Alg.2] MgO
3165%% ©lE2x 3L7%° AL UAHIZ SO,
60.04%= ©)2x] 63.5%ET 2T ot zFAA A
o] B4e 53] Ao Al] Sig mwrish] AEEE
2 ALOg 1.14%% 7MI8IH S0, 61.18%% ©]&X
o] 4l H=dr
ARHH 0 2 FRE Fuls= FELS AHYAAHE
229 BdAele g XAERMog dolsly
At AAl FllelM fEE e FES gEE
52 F7IH0] Jx A M= o F fich
wepA] MRS FERES WSlsiM e 49
duky Ax #Ed A GHEDS 2HAdske] o7
3R IS AAjetr XA13E BA e} va

=

o] Wz go 2 A=Y HAALT 250~450°C
(Klein, Hurlbut, 1993)°141& Si0,-CaO-MgOA| A%
A% (Fig. 1)0IM Be vle) 7o) 4o 2444,
ERnp|E, £84 F Vi = 2 FEI} AUFe
2 e Qi o, B 32 o
Zro] pRbER] gher), S gidRe] dagdelM =
Fzhdae] o BEBA FRkEo] AEEE 29
£ ALO;, Fey0y, FeOF EBEo] giHol gloms
A olEd #HEE FEE EU9E < ok
Fig. 1ol e uiE4 24445 (Table 1 %)
S AAE = mol. %= SE EXETe R WiEg
7§ ZHZte] BAFe 2 uro] 3k Frolnh

2 FEYAEE BAMES (S0, 56.00 mol.%
MgO 43.29% mol%, CaO 0.71 mol%)-2 T3t
Aol HAIBIEA Fig. 1914 B ule} 7o) EX.&
ZrpolE &N Foo) <13 Fell EolH lever
ruleZ AMtetd FEZAL UigF Foo] 98%, EEr}
olE7} 2%y} Htth 2#d E4x)= 35k By =
@3 849 Zlo] oha HAIHe| Fehgiol ZHE
A5 A3 HEFFolH S0, Mg0, Ca02] ¥o)
ZEFT Haldx FERAYL B EInlo|EdA &
N EANN EZr|E B 34484 E20lE
2 Ak Ao wslel g GBS dolrr] Ysld
HeP} 28 Ca0¥o R AANHE B4.-FE78Y F&

el olFHATL 7PE L FERAE ANt o

=
KX
=

Quartz
Si0,
Talc
Sample
Cca0o Dolomite MgO
Calcite Magnesite

Brucite

Fig. 1. Equilibrium relationships of the system CaO-
MgO-Si0,-(H,0+CO») at 250~450°C. The sample of talc
drug is plotted on the tie-line of talc-dolomite, but with tiny
change of composition the mineral assemblages move to
the region of talc-tremolite-dolomite or talc-dolomite-
brucite. Symbols : O , sample of talc drug ; @ , talc ores
from representative talc mines in Korea.
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Fig. 2. X-ray diffraction patterns of talc drug from
Oriental Medical Hospital of Kyung San Universtiy.
Abbreviations : Tc, talc; Tr, tremolite; Do, dolomite; Br,
brucite.
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Table 3. Reconstruction of mineral assemblages for talec drug from chemical compositions.
chemical compositions® minus tremolite minus dolomite minus talc brucite
oxides mol. mol. mol. mol. mol.
wt. %  mol.wt. rest rest rest rest
prop. prop. prop. prop. prop.
MgO® 31.71 4031 07867 0.024 0.763 0.0034 07596 0.735 0.0246 0.0246  0.000
Si0,° 61.18 60.09 1.018  0.038 0.980 - 0980 0980  0.000 -
0.0096 0.0034
Ca0 0.73 56.08  0.013 (0.54%) 0.0034 (0.19%) 0.000 - -
Ig. loss 524%  18.02/ 02744/ 0.0048 02606/ 0.0068 02696/ 0245 0.0246 0.0246  0.000
(H,0/CO,) (4.94/0.3) 440  0.0068 (H,O) 00068 (COp 0068 (H,0) (H0)
total 100.02%
*Talc drug from Oriental Medical Hospital of Kyung San University.
®MgO includes Fe,Os,
“Si0, includes ALO;,
9g. loss value was adjusted slightly to balance between chemical compositions and mineral assemblages.
Table 4. Recalculation of weight percents from molecular proportions of tremolite, dolomite, talc and brucite.
tremolite dolomite talc brucite
oxides Ca;MgsSig0,,(0OH), CaMg(COy)p Mg;S1,0,,(0H), Mg(OH),

mol. m.ol. Wi % mol. m91. % mol. mf)l. Wi % mol. mf)l. Wi %

prop. ratio prop. ratio prop. ratio prop. ratio
MgO 0.024 5 097  0.0034 1 0.14  0.7596 3 3062  0.0246 1 099
SiO, 0.038 8 2.28 0 0 0.980 4 58.89 0 0 0
Ca0 0.0096 2 0.54  0.0034 1 019 0 0 0 0 0 0
H,0/C0, 00048 1  0.086 ?6086)8 2 030 03502 1 631 00246 1 0d44a

2

total 3.88% 0.63% 95.82% 1.43%
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Table 591 (22 +(@)2 %2
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log

Table 5. AF and logK for equibrium equations of minerals in the system CaO-MgO-SiO,- (H,0+CQ,).

. Iy .- AF

minerals Equilibrium equations (kal/mol) logK
talc Mg;S8i4016(OH),+4H,0+6H — Mg +4H,Si0, 1  -2701 19.80
tremolite Ca,Mgs(SigO2,)(OH), +14H* +8H,0 — 5Mg?* +2Ca’* +8H,Si0, @  -79.02 56.29
diopside MgCa(SiOs), +4H " +2H,0 «— Mg?*+Ca?* +2H,Si0, 3 2713 19.89
forsterite Mg,Si0,+4H* & 2Mg?* +H,Si0, 4  -3842 28.19
chrysolite Mg;Siy05(0H)+6H™ <> 3Mg?* +2H,Si0,+H,0 G)  -44.17 32.38
dolomite MgCa(COg)p+4H* <> Mg?* +Ca”* +2C0,+2H,0 ® -26.18 19.19
calcite Ca®* +CO,+H,0 < CaCOy+2H* (@  -13.34 9.78
silic acid H,;Si0, <= SiO,(quartz)}+H,0 (b) -5.42 3.97
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Table 6. Calculation of solubility for talca.

dissolution (35-42°C)

sample dissolution (25°C)
Apg 2t ang
IV logaMgﬁ M ‘ Ay lo log
pH % (mmol/ly max. log o logaysio, % (mmol/) logayg: 108 ab  Ausio
H* 410,
4 0.08 32.92 1.52 3.88 3.52 2.32 >1 411.35 2.62 4.62 1.50
7 - - - -2.12 - - >1 411.35 2.62 10.62 -3.01
9 0.1 41.14 1.61 -6.12 13.61 -5.25 >1 411.35 2.62 14.62 -6.01

2Oriental Mineral Medcines (Pusan Univ. Press, 1998).

“Upper limit concentrations were calculated from formula for talc at 25°C (see Fig. 3).
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5
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