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ABSTRACT

The medical mineral means a single or a complex of minerals those have
been used to treat a disease. Recently, its application has been increased in
medical part by using physical properties. In this study, mineralogical,
chemical, spectroscopic and magnetic properties were experimented to
evaluate application of traditional medical minerals such as four jades, three
iron—hydroxides and four clay minerals.

As a result of XRD analysis, four jade minerals were high crystallinity and
Daejaseok was composed of hematite and minor quartz. Jaseok included
magnetite, hematite and quartz. Wooyeoryang composed of lepidocrocite
and major quartz of the Fe—oxide minerals. Jeokseokji contained halloysite,
kaolinite and minor quartz. Baikseokji contained kaolinite and minor
halloysite. Eumgiseok was mainly composed of vermiculite and minor
kaolinite and halloysite. As a result of analysis on the property of chemical
composition, Si contents of Baikseokji and Jeokseokji were high and
Wooyeoryang was relatively low. Si contents of jade minerals ranged
between 44 and 47%, but Si contents of Daejaseok and Jaseok were lower
than tha of Wooyeoryang. Si contents of Baikseokji and Jeokseoki
composed of 1:1 layered clay mineral were high about 60%, but those of

sericite (so called Gyeonwoonmo) and Eumgiseok composed of 2:1 layered



clay mineral had relatively low contents ranged between 44 and 45%. Of the
light metals, calcium decreased in the following order of tremolite, actinolite.
Antigorite and magnesium decreased in the following order of antigorite,
Eumgiseok, tremolite and actinolite. Iron contents decreased in such order
of Jaseok, Daelaseok and Wooyeoryang. Aluminum decreased in the
following order of Baikseokji, Jeokseokji, sericite and Eumgiseok.

FT-IR analysis was performed in order to study spectroscopic
characteristics of natural (medical) minerals on the condition of 40C and
150°C. These temperatures were considered for body and treating medicine
(so called “Beobje” or “Yagje”), respectively. Intensity of emission power
for jade minerals followed that tremolite, antigorite, jadeite and actinolite in
due order on 40°C and that antigorite, jadeite, tremolite and actinolite in
such order on 150°C. In the event of Fe oxide minerals, intensity of
emission power followed that Jaseok, Wooyeoryang, Daejaseok in sequence
on 40C and Jaseok, Daejaseok, Wooyeoryang sequence in regular
sequence on the condition of 150 T, respectively. Jaseok had high
emission power both on 40C and 150C. In clay minerals, on the other
hand, emission power is followed by the order that sericite, Baikseokii,
Jeokseokji, in sequence on 40°C and Baikseokji, sericite, Jeokseokii,
Eumgiseok” on 150C, respectively.

NMR and magnetic susceptibility analysis were carried out to understand

_vi_



magnetic properties of natural (medical) minerals by soakage (so called
“Chimjeog”). Treated waters that were filtered after soaking in distilled water
of 20 and 80 days, were analyzed by NMR. Line width variations of distilled
water after 20 and 80 days, were not observed. Line width of NMR for
treated waters by jadeite, actinolite and eumgiseok after 80 days, were
narrower than those of corresponding specimens after 20 days. Those,
however, of tremolite and antigorite after 80 days, were broader than those
of samples analysis after 20 days.

Magnetic susceptibility was performed on 25C, 37C, 100T and 7007,
considering room temperature, body heat, boiling (so called “Tangje”) and
treatment (called “Beobje”) temperature, respectively. On 25C, 37T and
100°C, magnetic susceptibilities of jade minerals decreased in the following
order of jadeite, actinolite, tremolite and antigorite, whereas, on 700TC,
those decreased in the such order of jadeite, actinolite, antigorite and
tremolite in sequence. On 25C, 37T, 100C and 7007, those decreased in
the following order of Jaseok, Daejaseok, Wooyeoryang in Fe-oxide
minerals. On 25°C, 37°C and 700C, those decreased in the following order
of Eumaiseok, Gyeonwoonmo, Jeokseokji and Baikseokji in clay minerals,
however on 100°C, those decreased in the following sequence of Eumgiseok,
Jeokseokji, sericite and Baikseokji. Magnetic susceptibilities decreased in

the following order of Fe—oxides, inosilicates and phyllosilicate minerals.
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Therefore, study for chemical, spectroscopic and magnetic property of
natural (medical) minerals are very useful for the development of new
medicine and can be proposed a quantity control and standard for energy

property of natural {(medical) minerals which used commercially.
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Table 1. Mineralogical name and formula of the medical minerals (38 2!, 1998)

Name Mineralogical Name Formula
Native elements
Keum bak (&3&) Native Gold Au
Yu hwang (Fi &) Sulfur S
Sulfides
Yeong sa (B#) Synthetic Cinnabar Hg$s
Woong hwang (i) Realgar AsS
Ja hwang{i# &) Orpiment As2S3
Ja yeong dong (B %A$H) Pyrite FeS;
Ju sa (R#) Cinnabar HgS
Halide
Kyeong bun (82%5) Mercurous Chlorite  Hg2Clz
Oxides and hydroxides
Dae ja seok (f¢ #&) Hematite Fez0s
Mil ta seung (2F{2) Lead oxide PbO. PbO;
Sin seok (1ER) Arsenolite As203
Yeon dan ($&7%) Lead Oxide Pb30s
Ja seok (B AR) Magnetite FeaOq
Woo yeo ryang (B ERfE) Limonite 2Fe»03-3H0
Sulfates
Nok ban (#%) Melanterite FeS04-7H20
Dam ban (&%) Chalcanthite CuSQ4-5H0
Mang cho (T=#8) Mirabilite Na>S04- 10H20
Baik ban (%) Alunite Kal3(SO4)2(OH)e
Seok go (&%) Gypsum CaS04-2H:0
Hyeon jeung seok (X¥EH) Gypsum CaSQ4-2H0
Borate and carbonates
Boong sa (M%) Borax Na2B407-10H20
No gam seok (BH &) Smithsonite ZnC0O3;
Yong gol (& 8&) Fossil CaCOs3
Seok yeon (R %) Bone Fossil CaCO3
Jong yoo seok ($#%LR) Stalactite CaCOs3
Han soo seok (EKEH) Calcite CaCOs

Silictes

Chung mog seok (& K&ZE)

Chlorite Schist

(Mg,Fe)5A|(AI.Si)4O1o(OH)a

Keum mong seok (£ W) Mica Schist K(Mg,Fe)a(SizAl)4010(OH.F)2
Seok young (R %) Quartz SiO;

Yang ki seok (ig#2H) Actinolite Cax(Mg.Fe)sSigOz2(OH.F)z
Woon mo (£) Muscovite KAI2(AISi3)O10(OH)2

Jeok seok ji (FRHE) Halloysite AlSi20s(0OH)4

Hwa ye seok (16 86h) Serpentine MgSi20s(OH)4

Hwal seok (;B%&) Talc M@2Sis010(OH)2

Bog yong gan ({K#ERT) Ocher AlzSi20s(0H)4

Organic minerais

Ho bak (3£IH) Amber C-H-0O compound
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Figure 2. Ternary diagram illustrating the measured content of major elements. (A)

jade minerals, (B) Fe—oxide minerals and clay minerals.
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Figure 3. X-ray patterns of jade minerals. J-1 : jadeite, T-1 : tremolite, Ac—1

actinolite, An—1 : antigorite (J : jadeite, T : tremolite, Ac @ actinolite, An :

antigorite).
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Figure 4. X-ray patterns of Fe oxide minerals. DJS-1 : dae ja seok, JS-1 ! ja seok,

WYR : woo yeo ryang (H : hematite, M : magnetite, L : lepidocrocite, Q

quartz).
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Figure 5. X-ray diffraction patterns of clay minerals. S—-1 : sericitie, H-1 : halloysite,
K-1 : kaolinite, V-1 : vermiculite (S : sericite, Hal : halloysite, K : kaolinite,

V : vermiculite, Mi : mica).
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Figure 9. Emission power curves of jadeite at (A) 40C and (B) 150C.
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Figure 10. Emission power curves of tremolite at (A) 40C and (B) 150TC.
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Figure 11. Emission power curves of actinolite at (A) 40°C and (B) 1507C.
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Figure 12. Emission power curves of antigorite at (A)40C and (B) 1507C.
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Figure 15. Emission curves of woo yeo ryang at (A) 40T and (B) 150TC.
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Figure 16. Emission power curves of sericite at (A) 40C and (B) 150C.
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Figure 17. Emission power curves of halloysite at (A) 40C and (B) 1507C.
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Figure 18. Emission power curves of kaolinite at (A) 40C and (B) 150°C.

_48_



3
— black body (40T)

es | N V-1 (40T)
&

E

3 2

o
3

)

b3

Q

a

c

K<l

2

£

Wi

5 7 9 1 13 15 17 19 21 23 25
Micron
(A)
12 -
-~ black body (150T)
-------- V-1 (150T)

g
E

=

=)
=

5]

2

<)

a

c

°

7]
R

E

i

5 7 9 11 13 15 17 19

Micron

(8)

21 23 25

Figure 19. Emission power curves of vermiculite at (A) 40C and (B) 150T.

_49_



"AloAnoadsad ‘0,061 PUB 0,07 1B 04/ L/ PUB GpQ 9| 8le ApOQ %0B|q 10} JoMOd UOISS|WS JO aN|BA U] SIBYM »xx
“K1oAnoadsad 'D,0G 1 PUB D07 1€ 06 LLL PUB 010 62 218 APOQ %OB|( 10} 1aMOd UOISS|WS JO SNJBA 3Y} SI8UYMx *

“ApOQ ¥oe|q JO 18mod UOISSIWT / S{elIEW JO Jemod uoissiwg = ANAISSIWT

ovy 0 924 N0 VeGS0 6£S°0 6E5°0 LGS0 0650 9€s'0 Ges'0 y€S°0 GES'0 061

LELO 8EL0 6eL°0 €vL0 8€.°0 AZA] 0v.°0 9€L'0 8€L°0 0vL0 8€.°0 oy
(wigy-g,,.) AUASsiw3g

98G'1E€ 666'8€ 0LE'8E  199'8¢ L¥9'8E ¢ClS6E 8BY'6E Pv.iy'8E LLEBE £62'8¢€ 6.£°8¢€ 0st

9e8'LL 68c'¢lL L0g€Ch v9E'CL /82¢L P¥SEel ccE'ch £€G¢cl  6lccl gLlgclh l8c'¢cl ov
(wig | -g) jomod  uoIssiwg

ovy'0 EvS 0 0€es°0 8ES0 crs o £vS0 cvs o cvs o 125°0 v€G8'0 9€S'0 0S}t

L2l0 9620 GSL'0 8SL°0 96,0 65L°0 vSL0 96270 GGL°0 LS50 GG.°0 ov
(wigg-G, ) AUAISSIWT *

£88°1G 6.6'€9 I¥S29 9/£€9 188°€9 696E9 L06'E9 <CL6'E9 lclE9 606'¢9 861°€9 0G!

8.0°lz 6l6'lc 806t L00'¢e I26'le 9c0'ce viB'lec veb'le 0l6'1e 8G6 1S vi6'ic oy

(wigz-G) lsmod  uolIssiwg
-A — L-H =S I-HAM  1=S[ 1=Sra  b-uv | -0V -1 b-r (2.)
S|esauiw Ae|) s|elaull apixo a4 S|eisuiw sper dway

"s|BloUiW AB[D pUR S|RIBUIW BPIX0 34 ‘s|eiouiw apel joj elep Yyl -14 "¢ 9|ge]

_50_



i

ARSI D U

oA E H2AH0l

P

o
=

X
[y

°f 28 Jt

I.

A
(=]

B2 (-2737T) Ol

gAtE (8-164m)

KJ

ol

BT 2| T2 SAISH

=
=

ULH.

A
e

Lt 8.9-9.9um0i|
8.9-9.5m0i| A

2 o
= =

2o
™

k

= g8
g0 3

d0i Ol X

X

iy

0
LoICt

=

2t AFOIl L KT OF

X+0l

Xl

sl

HEH

=

Ab
LA E 2

ol 2

2t2

QI LK
ok>

A 8-16imE

=22 40TCOA
M

o 22 8.9-9.9mm0l A

M A
(=R

=]
- =

ol
—

=
=

A0
rH
L
0

-

Al

_}l_

H

i
<

n0

m

-

KO

ks

f=3

i,

[

[—

FEUA A
20l

=

=

HOlE= 9.5-9.9ume|
LAIES B

=
—

LHAIES

8.4-11.5m0i| A

—

9—10wmOfl M

150C Ol A

HCH.

S
—

A
[l

2t

=
o

oJ

Ul

-

A0

_|

u
oH

2Ol Af

FAR
=

2
[==]

=
[a

9.6—-11.2m0i A

S2&A) d)eS

EIDCI0|EE 9.3-10.5m0lA 2 2AE £ 2ICHFigure 20).

Ar

b X2 40COlA HI8 ZAIE

)

0
o
vl

-
[l

Ko

Ol
A0
o

—-—

<J

CH K& 1t
A0

&

.i

o)

—
SAE2

£ LIEtHCH

(o] 3w}
4

FALE

=]
CH(Figure 21).

o 21

ARt HAXI0

2 8.5-10.6m0fl M
2o #AE0l AL

BH
- 51 -

|

O
o

SOEEE 150CHAM 8.4-10.8um0ll A 2

15.2mm0lH S A8t
E 222 40CHAM 8.6-10.5um0 M

, 9.2-9.6um0f| A

20l

se
otk
=
=
o, 8.8-9.2um2 HAOA 1:1 &
O



=
[

8.6- 10.5:m0|l A

=
—

A 22 SAES 220 150TCuHA

9.3-9.6um0fl

LCh.

O
—

=l

]

Xt HAXL A

a,

=
[

ol

A
ATy

SK2 HAXIZ0 2:1

HH
S

1180l

M=

o &4
< T

LHCH X

142 9.2-9.6m SA0NME HAXNEL SAE a0l =2L,

Ch (Figure 22).

_52_



Emissivity

Emissivity

0.8

0.8

0.6

0.6

0.9

0.8

0.7

0.6

05 L

0.4

0.3

—T-1
— Ac—1
— An—1
9 10 11 12 13 14 15 16
Micron
(A)
—
—T-1
—Ac—1
- An—1
9 10 11 12 13 14 15 16
Micron
(8)

Figure 20. Emissivity of “jade” minerals. (A) 40°C, (B) 150C.
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Figure 22. Emissivity of clay minerals. (A) 40C, (B) 150C.
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4.5. 811D 2Y &Y (Nuclear magnetic resonance spectroscopy)
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Figure 23. "O-NMR spectra of distilled water, jadeite, tremolite, actinolite,
antigorite, vermiculite. Solid line is 20 days. Dash line is 80 days.
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4.6. 28 XtJ1%(Mass Magnetic Susceptibility Measurement)
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Figure 25. Magnetic Susceptibility of Fe—oxide minerals. Room Temperature, 37C,
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