S8 A8 %] Al15d (R|2E) 93~97, 2012
J. of the Korean Society for Environmental Analysis

ICP/OES2} XRFE 0|88t 27[Me| Felx I
7ol a5 =40 2/st 74 HH
18’

AR ekw. D s)ahal A sl
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Toxic Elements Contents by ICP/OES and XRF Analysis
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Major and trace toxic elements in commercially available actinolitums were analyzed. The known chemical
formula were Ca,(Mg - Fe)s(Si,O,,),(OH), and the major elements of Ca, Mg, Fe and Si were measured by
ICP/OES and XRF simultaneously and the results were compared to evaluate the accuracy. ICP/OES provides
quite low concentration data compare to the XRF data due to the solubility problem during the pre-treatment
process. Trace toxic elements such as As, Cd, Pb and Hg were analyzed by ICP/OES and mercury analyzer.
According to XRF data, all the collected sample was turn out to be standard materials except Ac21. Most of
toxic heavy metals were almost negligible except Hg contents in Ac8, Acl8 and AcPl.

Key words: Actinolitum, XRF, major element, toxic element

1. M =

L
oX,
9,

A groriA FE4 Aotol

A TA e 30l ghol 4P
o] op|=aL glck. elepizt Fule) w
15 gl ot 2w, FRagel @ P
W Y Aol A% ZA

32 2

ot b
-{U ii] FU
K

= F
N2

L A o Jo

o
&,
ol
d

£ oo o2 g2 of
z v
9
)

R

ot
re oo

?_

o)1=
PR

EED

3=

o] FEE]o]
A AHEH F= Al Ads 3E
Zgjo] 9, FEe x| Ex
2l AT R AR o= oF
36550l FEA FA7} 46707F EFE o] 9o,
AEEERE )= o 1892% T 459 FEAL A
oFS 375%o|u Huh 183 FIARA (hgeRE L,
1981)°l1 = FEA Ao 82%F0] 7|A=e] At $-Eut

<=, &

f
i

il
AL o

ofN 10 ox fo L
12
o o rlT

5

S oo
o
}4

2oz P

2

Y

-0,

Pt

ol

1o
Pt

p=R

L

"To whom correspondence should be addressed.

2he] GolopQl R AR S 4
BB 4972 oFgAEe] FEuEo] glon Feln
ORI £ 11250] £S5 it Qi 2
2h o] 2 FAL T A0% SSbLELES)
MAelE 84, AR, §9, AF, AL, hR,
Wz, 82 5 Sl opgREo] £=uo] 9tk ole}

o, °0 &2

e

F odARH U B oIS /1S 9o
o) & % ik,

Tel: 033-730-0425, Fax: 033-730-0403, E-mail: kdkim@sangji.ac.kr



e
e

=4

oZ
19
o

:

o
=
N,

AFH AdE 2P %] +

i oX,
[o
Ao

I Lo
w0
N

N roh
g
o
N
N
©
on‘,
&
4
o
S
ol
2
>~
%
ol
Rl
;2

shel EAEe] S QlEiAE
HHEA] " Qg Ago)rtsd

71 @S] A9 73 318k Cay(Mg - Fe)s
(51,0,)),(OH), = &4 Jom 2RBh=(fil 1), 2
AAFFEEAF )] Teo 2 YAlA Akg-shet,
o FAgo R Nud, oMdFuF, A 5 fust
Tz BAE S Qi ofe] £ Afelxs Fuie]elA]
A oF 209 Foll Gl 1A AES FAEES
XRFe} ICP/OESZ #43la 1 AxE
AE, AF 283 AdF BA2AE FHsy] S8
ARE 4717] 7he] 43S mlarste] w4 Y
T3 A= 2 AR © A
sa%(As, Cd, Pb, He)ol e &, ALE
F de] 7|Eo® npbshs 7|x ARE AR o
026D FE 7158 ANgFos A S8 5
A& siRem FAE el Hetol FEHUAR
NS wiE FHAvr-30)yS H4 FHFOE sl 13 7%
o AASINAN 1 7S FHT AR F 4l T

o
o
)
i
%
o [
HN

[e)

X
lo
N
AN -
(i
o

0% i

2R do

717

&o] Bo NEE 23} 71F0 R AHEA A= W
Ho 7 7|FS A Bt

2. Xz o 9

21. 2714 ® || THFe| 23

Ao ARH %74 (Actinolitum) AE 2 FA|E
TYdE o

& el N VS AEAE, U
SJepAe, o PR SFEAY, FH AR o
A, FE B kRN, AR AF R B8
FRRAIL, FANE S (L), o
GBI A, BRI SRS SR 5

o

oj

=2
>~

2.2. 2M717] A A<k

ICP/OESE Varian Vista-MPXZ ARg3le] A3}
3. XRFE= PANanalytical*te] Minipal 45 AR&-3}
Ak ke AdE Wakorke] falE4398S AN

sttt

Table 1. Medicinal Mineral used as Actinolitum and Actinolitum Preparatum currently circulated

Sample Abbr. Locality Date
Actinolitum Acl Korea: Seoul: Local Market(% 3= 4}) 06. Aug. 2007
Actinolitum Ac2 Korea: Seoul: Local Market(A] A 2F<1) 06. Aug. 2007
Actinolitum Ac3 Korea: Seoul: Local Market(%32F4]) 06. Aug. 2007
Actinolitum Ac4 Korea: Daegu: Local Market('d4 ¢F¢d) 10. Aug. 2007
Actinolitum Ac5 Korea: Jeonju: Local Market(2+2F2F¢)) 10. Aug. 2007
Actinolitum Ac6 Korea: Daegu: Local Market(th&<F¢d) 10. Aug. 2007
Actinolitum Ac7 Korea: Daegu: Local Market(4%2F4]) 10. Aug. 2007
Actinolitum Ac8 Korea: Jeonju: Local Market(% Al 3 &F2oFul 10. Aug. 2007
Actinolitum Ac9 Korea: Jeonju: Local Market(-& 3 AFFY) 10. Aug. 2007
Actinolitum Acl0 Korea: Jeonju: Local Market(}®.3}3<F) 10. Aug. 2007
Actinolitum Acll Korea: Daegeon: Local Market(‘iLJ ZﬂZjZHL:_UH) 28. Aug. 2007
Actinolitum Acl2 Korea: Jecheon: Local Market(#] % 2F3) 28. Aug. 2007
Actinolitum Acl3 Korea: Kumsan: Local Market(t 3+ 2] 2F ) 28. Aug. 2007
Actinolitum Acl4 Korea: Kumsan: Local Market(7d & A 2F) 28. Aug. 2007
Actinolitum Acl5 Hongkong: Local Market(431=4:) 20. Sep. 2007
Actinolitum Acl6 Hongkong: Local Market 20. Sep. 2007
Actinolitum Acl7 China: Anguo: Local Market 15. Sep. 2007
Actinolitum Acl8 China: Shanghai: Local Market(:5<1%) 22. Sep. 2007
Actinolitum Acl9 China: Shanghai: Local Market(%%3) 22. Sep. 2007
Actinolitum Ac20 China: Lanzhou: Local Market 18. Sep. 2007

Actinolitum Preparatum AcP1 Korea: Seoul: Local Market(%3 2<F] 06. Aug. 2007
Actinolitum Ac21 China: Anguo: Local Market 15. Sep. 2007
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Table 2. Major compounds analysis of medicinal mineral used as Actinolitum and Actinolitum Preparatum (the-
oretical values were calculated upon Ca,(Mg - Fe)5(Si,0,,),(OH),)

Ca Mg Fe Si
ICP/OES XRF ICP/OES XRF ICP/OES XRF ICP/OES XRF
Acl 1.1 11.2 0.4 129 0 2.4 na 19.3
Ac2 4.9 14.6 0.9 12.1 0 1.3 na 185
Ac3 0.7 11.3 0.2 11.0 0 5.3 na 194
Ac4 0.2 10.8 0.4 129 0 3.4 na 20.9
Acb 0.1 10.5 0.2 115 0.1 3.5 na 19.7
Ac6 0.7 10.1 1.1 11.1 0.1 3.1 na 18.7
Ac7 0.3 9.9 1.2 12.8 0 1.3 na 18.9
Ac8 0.3 11.1 0.4 13.2 0 1.7 na 21.1
Ac9 0.1 10.5 0.3 125 0.1 2.2 na 20.8
Acl0 0.1 109 0.3 11.7 0.1 2.6 na 20.7
Acll 4.3 113 3.2 12.1 0.1 1.2 na 174
Acl2 0.3 109 0.5 13.3 0 2.2 na 214
Acl3 0.4 10.3 0.7 12.1 0 1.9 na 18.9
Acl4 0.6 10.7 1.2 12.2 0 2.0 na 19.3
Acl5 14 10.5 0.8 13.6 0 1.7 na 20.1
Acl6 0.6 9.2 15 8.9 0.3 6.8 na 17.0
Acl7 1.5 10.7 1.8 13.9 0 1.8 na 19.9
Acl18 0 10.0 0.6 114 0.1 39 na 19.9
Ac19 0.1 10.0 2.0 11.9 0.1 3.4 na 20.4
Ac20 0.1 8.3 0.2 13.3 0 1.8 na 19.3
AcP1 0.6 11.0 0.9 12.8 0 1.7 na 20.2
Ac21 0.9 2.2 3.3 11.1 0.4 8.2 na 17.9
Theoretical value 7.3 11.1 25.6 na 20.5
Avr. 0.87 10.27 1.00 12.19 0.06 2.88 na 19.53
Std.(o) 1.27 2.13 0.89 1.12 0.10 1.81 na 1.17
3o 3.81 6.39 2.67 3.36 0.30 5.43 na 3.51
Avr-3c 0 3.88 0 8.83 0 0 na 16.02
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Table 3. Toxic minor compounds analysis of medicinal
mineral used as Actinolitum and Actinolitum
Preparatum (mg/kg)

Pb As Cd Hg(pg/kg)
Acl 0 0 0 19.3
Ac2 0.4 3.5 0 6.1
Ac3 0 0 0 2.6
Ac4 1.8 0 0 6.4
Ach 0.5 7.5 0 56.8
Ac6 0 34 0 1.0
Ac7 0 5.8 0 12.1
Ac8 0 2.8 0 1096
Ac9 0 6.8 0 52.3
Acl0 0 0.3 0 214
Acll 0 7.2 0 33
Acl2 0.2 8.8 0 2.9
Acl3 0 0 0 18.1
Acl4 0 6.5 0 20.9
Aclb 0 7.8 0 16.5
Acl6 0 6.0 0 16.9
Acl7 0 4.0 0 24
Acl8 0 0.7 0 1899
Acl9 0.6 0 0 149.5
Ac20 0 3.3 0 4.5
AcP1 0 17.8 0 15285
Ac21 7.0 0 0 48.8
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