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Abstract
A mpethod utilizing a miniature ion-exchange column of Chelex-100

has been developed to increase the sensitivity for cadmium measurement
by atomic absorption spectrometry (AAS). Separate samples (pH 2-5) are
mixed with ammonium acetate buffer (pH 7), pumped through a column and
sequentjally eluted with 2M nitric acid directly to the AAS by using a
flow injection analysis (FIA) system. This method gives cadmium
detection limit which is over 15 times better than that for conventional
continuous aspirated system and 0.3 ppb (S/N=2), by using 4 ml of a
sample solution. Precision of the method is better tham 1.7% R.S.D.
(n=10) at the 30 ppb level for aqueous standards and the sampling rate
is 24 samples b™'. This method was successfully applied to the analysis
of a biological standard reference material (Pepperbush, NIES No. 1).
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Al 8. 186 FeS* 10, 42
Ba 1, 67 Hg 11. 786
Ca 2. 59 Mg 2. 94
Cd 5. 73 Ni 6. 50
Co 6. 97 Pb 7. 45
Cu 10. 6 vV 02 9. 01
Fe2* 5. 8 Zu 7. 27
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Fig. 1 Manifold for determination of metals: (Py) reciprocal pump; (P3) par-
istaltic pump; (S) sample (4 ml); (I) injection valve; (C) Chelex-100 column
(3.2¢ X 16 mm); (AAS) atomic absorption spectrameter; (W) waste; (T) 3—way
stopcock.,
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Fig. 2 Manifold for determination of metals: (P,) reciprocal pump; (PZ) per-
istaltic pump; (C) Chelex-100 colum (3.2 mm i.d., 16 mm); (AAS) atamic absorp-

tion; (W) waste; (T) 3-way stopcock.
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Table 2 Operating conditions

Flame atomic absorption spectrometer

Wavelength : 4 228.8nm
Lamp current : 10 mA
Sensitivity : X3
Damping T X2
Sample size : 4 ml (tmm i.4.,5m)

Flow injection system
Carrier flow rate :
Buffer flow rate : 1.0 mlmin~
Eluant flow rate

0

5.0 mlmin'] H,0
1 .5M ammonium acetate(pH 7)
: 2.8 mlmin™' 2M HNO3
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Signals of cadmium by both FIA-AAS

method and conventional aspiration method.
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Fig. 10 Elution profiles of cadmium by the columns of various inner diameters
with FIA-AAS method. Cd 30 ngml“(pH 3); sémpling rate:4.0mlmin-1; sample
loading time: 60-s; Buffer solution: 1.0mlmin-1; Elution: 2.8mlmin=~1,

(aA) 2mm i.d., 15mm;(B) 3.2mm i.d., 16mm; (C} 4mm i.d., 13mm; (D) Smm i.d., Bmm.

50

3. 5 IWHEEL®
A . o RS0, 1.7

AFITL3008 o :
m1-' (pH3) O# R S
WEEST, KEOS 2 | -
HIHEBE & B HIBR 5 % é . - )
FELR. EORE. # 10 |— . N
s E® (n=10) - JJLWJLTJ ';‘ZUJMLJ 3_&_}]@
21, 7%TthY (F g |-t A

ig. 11)., iR L

(20, 3ngml-*
ﬁ Fig, 11 Signals of cadmium {30 ng/ml) by a on-Tine preconcentration-
Th o FIA-AAS method at & wavelength of 228.8om, A carrier ll20 flow: 5.0
mi/miny 0,5M CHJCOONHd(pH 7) flow: 1,0 mi/min; 2M HNOJ: 2.8 wl/min,



4 . =sEEKIo ST

XEORRE~DORAREELLIEWT. 2. 4 BRI, REBEEC L
S TEYAEFHEFOEGEERMNIES No., 1V a?7HhosFIvanE
Bafiot. HRKO. S5k, WEE WA (1:4) 15ml &HT220
~240° CTEXNME, fIFIY 2 vEE7 VESY LESEENL., % KILL 7
23 EOBER TR ISR SMMEEY. KT50m ]l KHRLAL, £ED551 0nl
PIUML, KEMiT20ml 2Llikns, 7ve=7Kep HEREL 2. O
BEXTable 3IFRT, DHfHEIRPH2., 0-4. 5OBBITRIEELE &<
—~¥L, BECEIERCH- T

Table 3 Analytical results of Peppurbush (NIES No. 1)

Certified Present method
Sample value pH of the solution
1.6 2.0 3.2 4.5
Pepperbush (NIES No.1) (pgg-1) 6.7+0.5 0.4 7.1 6.7 6.7
Recovery (%) - 6.3 106 100 100
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