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Spectroscopic and Magnetic Properties of Yanggiseok, Yeonok and Eumgiseok
used as Mineral Medicine

Sun-Ok Kim'*, Maeng-Eon Park' and Yul Pil Jung’

‘Department of Environmental Geoscience, Pukyong National University, Busan, 608-737, Korea
2Korea Resources Corporation, Mineral Exploration Dept.

Mineral medicines are single or mixtures of minerals and rocks which have been used to treat disease. Recently,
their application has been increased by emphasizing the physical properies of the medicines, in addition to their
chemical properies. In this study, mineralogical, chemical, spectroscopic and magnetic properties were measured
using X-ray diffraction analysis, X-ray fluorescence spectrometry, FT-Infrared spectroscopy, nuclear magnetic reso-
nance spectroscopy, mass magnetic susceptibility. Experiments were done using these properties to evaluate applica-
tion of traditional mineral medicines such as Yanggiseok, Yeonok and Eumgiseok. Mineralogical study proves that
Yanggiseok, generally known as tremolite, consists of actinolite. Yeonok for medical usage mostly consists of fine
grained tremolite. Eumgiseok is mainly composed of vermiculite and minor kaolinite and halloysite. Yeonok and
Yanggiseok, belong to the amphibole group among inosilicates and both have similar emission power properties.
The intensity of emission power, calculated from FT-IR measurements, follows in the order of Yeonok, Yanggiseok
and Eumgiseok at 40°C and Yanggiseok, Yeonok and Eumgiseok in such order at 150°C. As a result of NMR anal-
ysis after 20 days in distilled water, the three mineral medicines decreased in the following order; Eumgiseok,
Yanggiseok and Yeonok. However, the same minerals decreased in the order of Eumgiseok, Yeonok and Yang-
giseok after 80 days. In response temperature, magnetic susceptibility of Yanggiseok and Eumgiseok systematically
increased by heating to 25°C, 100°C and 700°C. Magnetic susceptibility of Yeonok shows a decreasing pattern due
to heating.

Key words : mineral medicine, Yanggiseok, Eumgiseok, Yeonok, emission power, nuclear magnetic resonance Spectroscopy,
mass magnetic susceptibility
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Fig. 1. X-ray diffraction patterns of a) Yanggiseok, b) Yeonok
and c) Eumgiseok (Ac: actinolite, T: tremolite, V: vermiculite,
K: kaolinite, Hal: halloysite).
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Fig. 2. SEM image of Yanggiseok (Ac-1), Yeonok (T-1)
and Eumgiseok (V-1).

flo

), 2% Fe, Al K, MnS 8heals 93, 99
Si, Ca, Mgo} &%l Fe, Al Ni, Mn, K 522 +
o) AUT). B, SANES S, Mg Aoz 74
=), A% Ca, K, FeZ #3311tH(Table 1).
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Table 1. Compositional data for Yanggiseok, Yeonok and

Eumgiseok.

Elements (wt %) Yanggisecok  Yeonok  Eumgiseok
Si0; 46.11 44.42 44.47
CaO 23.12 22.64 1.51
MgO 21.22 23.14 28.46
Fe,03 3.01 8.10 5.03
ALO4 1.11 0.55 12.11
NiO nd. 0.34 0.19
MnO 0.22 0.36 0.05
K,O 0.22 0.21 6.63
Cr,0, nd. 0.16 0.89
TiO, n.d. n.d. 0.61
Sr0 n.d. n.d. 0.01
CuO n.d. 0.14 n.d.
Total 100.01 100.06 99.96

A5, 97 AR} &7), 22 2 Az} JFET
234 2 e oeia] AR A g FAeA =
, B3] 9249 A4 Bxpet Azl 2T 7 3
ol 2Jai Axlh4xE BB FCHGupta, 1991).
YA, S7)4 E a8 WAl U] F49 F
2357}t APColX 150°CE A5aS wt
o8 olFsia, HAUR Y U EoAE W
F48-2 wolgrh 40°ColAie] WAl R] o] WAL 3
8L ale] HAEF FALE, ASat G714
Al e Aol FUsigth S8Rtk 149

oL RoAE de

o o

rlo

o

o of & i

[~ Yeonok

(a) — Yanggiseok

25 L Fumgiseok

I black body (40°C)|

Emission Power
W

05
05 10 15 20 25
Micron
12 Yeonok
10 (b) — Yanggiseok
o . ~ Eumgiseok
2 3 —— black body (150°C
<3
[a i
§ °
8 4
1
w2
0 .
5 10 15 20 25

Micron

Fig. 3. Emission power curves of Yanggiseok, Yeokok
and Eumgiseok at (a) 40°C and (b) 150°C.
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Fig. 4. Emissivity of Yanggiseok, Yeokok and Eumgiseok
at (a) 40°C and (b) 150°C.
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Fig. 5. '"O-NMR spectra of distilled water, a) Yanggiseok,
b) Yeonok and c) Eumgiseok. Solid line is 20 days. Dashed
line is 80 days.

Table 2. Nuclear magnetic resonance data for Yanggiseok,
Yeonok and Eumgiseok.

Time Distilled

Yanggiseok Yeonok FEumgiseok

(days) water
20 158.9 177.4 117.1 210.0
80 157.5 1134 126.3 153.4

2 2047 A-G sHCh &%M(Table 2).
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Table 3. Mass magnetic susceptibility data for Yanggiseok,
Yeonok and Eumgiseok.

Temp.(°C) Yanggiseok Yeonok Eumgiseok
Room Temp. 0.77 044 0.86
37 0.74 0.40 0.88
100 0.77 0.41 0.86
700 0.83 0.10 143

*Mass Magnetic Susceptibility (x107°G-Cm*/g-Oe) in units
of CGS

RATk. g Yol ZHeA71E-e 700°ColA 0.83
o7 Z713F whA A8 AoA 042 257}
Z71eEE 040, 04108, 700°CoAe 0.108=%
A #AAEH 27148 FL 0.8600A4 2=t F
7VEHRE 0.88, 0.8624] 1 ThhEo] yprh aEh,
700°COIAE 1438 ZA 7188 & 4 AU
(Table 3).
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