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Too LU, HIEHIRTH DT 2 NREHEIR T2 5D
723 IRMEERDMENEVORIEN B | M i EEICBIL T
WEHENREETH 72, 22T, FL— Mg RN
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DI=DITEE 2 T BRI 72 ST, K a4
VIERE TIEAET S V, Cr, As, Sb, Mo, W, U 728 O K O
(ZAY H TR SRR RF O /3 BL 2 BIL T4y 72 0 AL
DL TV, ZNHOTERBETIE K T IR L
WAL ATVEREAF LU T L EITFEIEL,
O R AR LI U COFIXTRICIR A @ o | 1
FICH A VEREA A ET VA& /AL LREA LT
TERETHIA TN TS ATEEMEDS B, B HIC DA &
WA TV EEIEA T BRI R R I E DR EL X
&> THERLUIZEE O A FRAIVE A S B2 5 AT REMEA
HOETREOEBIIEELEEZOND, T CAM
G E Y AN N OV S ] e 7 G 5 6
FROGHEEZRFE L, WP REAHGNCT LI,

PHE B GRERAERE )
ZNHDTEEOE — IR O ITESBUIT OV TH IR R,
FHILE AT S,

2. RAE

2.1 EERUVAIEE

AREBRITH T8 L TN OMETTEORIEITIE,
B Z e R ENE N FTRE B S A T IAYE &
Iy E (ICP-MS @ —F L sbnr 48l VG PQ
Q) ZfEH L7z, pH FHEEIZ 2 pH A—Z 1%, BB
DR IEY < T2, BB FIZE ST AE
FUICHE TELH 5 A pH A—4 (UG REFT R Twin
pH A—%) &\, % 112 ICP-MS DOHlE&MEA2£L
05,

2.2 & ¥

R ARAE Rl T O HE VA IR 6 KOV SR & F O W
INVEIRAZ I IR O -9 e 43 B AR HE VA IR (Fn e fdi
TR B b)) 2 B AR CEMR L, 7272

# 1 ICP-MS OfEEEEHIE 54k

ICP
1= B I 7B
JE R $4
h—7
ATV —Fx L N—
AT TAY—
TR I A &
A2
X UT A

A B —T 2 A RE
YTV a—
AX<—a—
YTV T T T A
AF VR

iz
fein
3
=
ot
==

B
=Rl
SHRE
AXp LA —RN
TE oy HTIRE D E S
F sk
FaT)LHAL
T P
A

1.25 kW

27.12 MHz

7 7L

Ay M

S AN (777 A B [F R
Ar 14.0 L/min

Ar 0.90 L/min

Ar 0.85 L/min

=Bl A7 4288 1.1 mm
=Bl FUT7 288 0.7 mm
10 mm

iR

W E A S TR
3~250 amu

M/AM >2M

3~250 amu 200 ms LA T

3 F ¥ /b /amu
10 ms

30 s/lE

3 8]

-35-
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XL —hFF 4 RZ133M D Empore L —hT 4 R7
(B 47 mm) 2 A L7z, L —bFF 4 A2 2 M HNO;,
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TNE R AR, # 2 TlEA SV ERIEA A4 TR T 3 LA
HDITLRIZOWTHRL, KT TAHFVEREAF %
L CWAI83 (V, Cr, As, Mo, U) IZKFTRLTY
5o FL— T A AT EENDLF L — ML, A4
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RIT—RIAEN, 2 OAFVERIEAF LB ITTHE DTS
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T m/z® BN %

R [ZA30
Al 27 143 40
\Y 51 50 28
Cr 52 16 1.6
Mn 55 66 43
Fe 57 120 30
Co 59 132 99
Ni 60 115 100
Cu 65 132 110
Zn 66 53 97
Ga 71 103 65
As 75 2.7 5.4
Mo 98 15 7.0
Cd 111 99 23
La 139 90 38
Ce 140 105 46
Pr 141 109 49
Nd 144 100 44
Pb 208 88 22
Bi 209 79 37
U 238 105 72
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#3 FL—bFT A A7 EHE/ICP-MS EIZB T 5 E B R

THE Y m/z” B SR Wt it
ngg' ng g’ ug L™

Al 27 n.d.® n.d.® 57.1
\% 51 9.88 5.41 19.1
Cr 52 14.7 41.3 n.d.®
Mn 55 20.1 12.4 <0.989
Fe 57 273.1 248.8 <6.579
Co 59 3.10 1.83 1.37
Ni 60 58.6 35.0 21.9
Cu 65 793 18.4 455
Zn 66 807.8 (303.6)¢ 249.6
Ga 71 n.d.® n.d.® <0.039
As 75 4.92 n.d.® 1.55
Mo 98 135.8 19.1 209.9
cd 111 0.34 0.29 0.15
La 139 (0.034)° n.d.® n.d.®
Ce 140 (0.044)° n.d.® 0.019
Pr 141 (0.0024)° n.d.® n.d.®
Nd 144 (0.013)° n.d.® n.d.®
Pb 208 42.9 40.4 0.28
Bi 209 (0.013)° n.d.® <0.00509
U 238 19.7 5.64 29.8

a) KFIIAFVEBEAA AT E. b) m/z: I E [FAZIR. ¢) n.d.: not detected. d) E&E FRLLT e) (F&fH): 253
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Determination of trace elements forming oxoanion in salt and bittern

Akihide Itoh
University of the Ryukyus

Summary

In the present study, the analytical method for determination of trace elements forming oxoanion
in salt and bittern was developed. The concentrations of trace elements such as V, Cr, As, Mo, W, U in
natural salts of Ishigaki Island were determined by inductively coupled plasma mass spectrometry
(ICP-MS) after preconcentration by chelating disk or lanthanum coprecipitation, and then the
partitioning of trace elements between salt and bittern was also investigated. In chelating disk
preconcentration, the recoveries of V and U were relatively high, although those of Cr, As, Mo were less
than 20 %. On the other hand, in the lanthanum hydroxide coprecipitation, the recoveries of V, As, Sb,
W were larger than 80 %. This means that these clements were effectively preconcentrated by
lanthanum coprecipitation. However, it was difficult to determine the elements forming oxoanion in
salts and bittern, since the concentration factors was not so high. Therefore, the analytical result by
chelating resin preconcentration was reported here. The concentrations of V and U in natural salts
involving bittern were 9.88 ng g™’ and 19.7 ng g”', respectively. These concentrations were larger than
those in natural salt removing bittern. On the other hand, the concentrations of V and U in the bittern
were 19.1 mg 1" and 29.8 mg I"', respectively, which was corresponding to 10-fold of those in the coastal

seawater collected in Ishigaki island.
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