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ABSTRACT. Trace amount of cobalt in water samples was preconcentrated continuously with an organic
precipitant and determined by flame atomic absorption spectrometry. The flow injection technique was used
to preconcentrate cobalt by on-line direct precipitation with 1-nitroso-2-naphthol. The precipitation was
dissolved with methyl isobutyl ketone (MIBK) and was sent to the flame.The optimum conditions for cobalt
determinaticn were determined and used to analyze Co samples. For 1.0 mL of sample. the enrichment factor
was 13 and the sample throughput was about 10 per hour for 0.5 ppm Co solution, The enrichment factor was
increased to 68 fold for 10.0 mL. A semi-reference biological sample was prepared and analyzed. The result
was in good agreement with the expected value with RSD of 4%.
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Tuble 1. Operating conditions of Flame-AAS used in the exper-
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Wavelength 239.8 nm
Slit 0.0 nm
Lamp current 3.0mA
Alr flow rate 6.0L min™'
Acetylene Mow rate 1AL min™

Flame color blue-violet
PMT Voluage KRlVAY

Observation height 12.5cm

Distilled water L_l

Sample

Precipitant

MIBK for
Dissolving agent 3

Fig. 1. The experimental design used in on-line continuous-
precipitation preconcentrution. 1, 20 peristultic pumps 3
waste. 40 valve, 32 reaction coil. 60 filter, 70 sample loop.
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Fahie 2, Stenal changes with diffurent solvent al concentra-
tions of precipitunt

Peak heighymm  Peak arca/omin”

Precipitant
recipitn (RSD ¢¢) (RSD %)

DOTOM N-N 740 1.0
solvent: C-H:QH 7.7 (6.3)
(0.005M N-N 41.0 322
solvent: C:H<OH (139 12.2)
(LO1MV N-N ’ K. 2690
mixiare xolvent (3.8 (1.5}
C.-HOH:H.O=1:11v/v)

U.005M N-N 60 206
misture solyent 124.3) {10.3)

CHOHHO=1:11v/v)

N-N: [-nitroso-2-nuphthol, average of five determinations
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Fig. 2. The relavonship of the flow rate of precipitant on the
signal.
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Table 3, Peah charactenistics with different dissolving agent
mixiures

Dissolving Agent Peak Height Peuk Area
o {RSD %) {RSD %)
MIBK: C:H:OH (v/\)
21 728mm(i6.3) 4545 mmi(59)
I:1 28mm4.)  3075mm 2.8
I:2 47.3mm (165 2723 mm’(9.9)
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Tuble 4. Optimum experimental conditions tfor on-line deter-
mination of Co by |-nitrosa-2-naphthol precipitant

1.2 mL min '

Flow rate of Co solution
Flow rate of precipitant
Precipilant 1-nitroso-2-naphthol
Dissolving agent MIBK: C:H:OH=2 : I (v/v)
Filter Stainless steei and

3 sheet of filier paper

1.2 mL min™'

Reaction temperature &0
Reaction coil length 5.0m
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Tuble 5. Enrichment fuctor and the peak area increase as a function of sample volume
Sample volume Peuk height Enrichment factor Peak area Ratio Ratio
tmL) {mm) {times) (mm’) of peak area
1.0 200 13 435.0 1.0
5.0 6.6 37 2220 49
10.0 102.0 68 0.0 9.8
“Average of five measurement of (1.5 ppm Co
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TSR AR ikl an (U A R=0.999) . . . 1 . .
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Fig. 5. The increase of signals with the amount of sample
volume concentrated.
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Fig. 6. Calibration curve of on-line cobalt preconcentration
technique.

certified value)2 2. EA|Eo] gJel o] A& 1.0 &
A} AAFPLeE o83l Hal ¥ HEFTIE
100 mL7F HAstH FLES] S8 0.02 ppm2E
M OEE AASe] AEI oki7h "t weld Co
BFENE Aol Hristed HEH=7 2.0 ppmol
HEF 2§ o] AEE 223 7P standard
addition methedpl] ol B4 3ldc} o HAARE
Y FoijA] IHES oJejB Arigt Flo| B2 YA E
FAR7 € 75 god o= Ax AP AREE
Al ek 7lEe] € o etk

APE SRM-1571 2=3Z AHSE £ 7|8 (semi-
reference) ABAAISE Al 7019 AJg el 50 mLH
H& b 72 AlEIe) S5, 05 ppm. 2.0 ppmé
Co BFEME 22 7l8led AA F2|7} 100 mL
7k 7 ket o|gA sled WA ABE A 2
(Tuble 6) RSD 40% olWollA FHESY F2x= 2=
O.1pg ¢ 22 &elsl zhel 2.0 ug g7l T skedet

Table 6. Standard addition method used in determination of Co
in a semi-reference biological sample

Sample Peak arca(% RSD)
samiple+water 232.0¢1.6)
sample+0.5 ppm Co 281.6(4.0)
sample+2.0 ppm Co 455.6(1.2)

" Average of five measurement
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