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Abstract

The method of determination of manganese, iron, zinc and copper in shell sample was examined
using solvent extraction - |ICP-AES(inductively coupled plasmaatomic emission
spectrometry). Spectral interference and negative interference by calcium in shell sample for these 4
eements existed simultaneously. Therefore, manganese, iron, zinc and copper
were Separated from macro-calcium using solvent
extraction. Ammonium pyrrolidinedithiocarbamate was used as an extraction reagent. In
addition, hexyl acetate was selected as the extraction organic solvent. Manganese, iron, zinc and
copper were quantitatively extracted at pH6, and separated from calcium using this extraction system.
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Table 1.  Stability of the plasma to the organic solvents on ester s
£ 404
Organic solvents Plasma Sample flow rate w
(ml/min) 20 -
Ethyl acetate extinguishment N.D.
CH,CO0C,Hs 0 T T T T T
Propyl acetate stable 34 01 2 3 45 6 7 89
CH,CO0C,H, pH
iso-Butyl acetate stable 3.25 Fig.2 Extraction efficiencies of manganese with
CH,COOCH,CH(CHy), organic solvents.
n-Butyl acetate stable 3.25 APDC: 4.44%10 “Zmol dm-3
CH,CO0C.H, ——  hexyl acetate =~ " @ heptyl acetate
Pentyl acetate stable 2.82
CH,COOCH,; =-==O----  iso-octyl acetate ~~--&~""~ n-octyl acetate
Hexyl acetate stable 2.8
CH;CO0CH,4
Heptyl acetate stable 2.62
CH,COOCH,
iso-Octyl acetate stable 2.6
CH,COOCH,CH(C,He)C.H, .
n-Octyl acetate stable 2.4 § 60 -
CH;CO0CgH; 5
Nonyi acetate stable 2.2 'g 40 -
CH,COO(CH,)sCH, g
n-Decyl acetate stable 2.1 W 20
CH,COOCH,(CH,)sCH,
Undecyl acetate stable 1.9
CH;CO0(CH,)1sCHs OrT T T T T T T
Dodecyl acetate stable 1.8 01234 Hs 6789
CH,COO(CH),,CH, Fig.3 Extraction efficier?cies of iron with
"Measuring condition; Carrier gas flow rate: 0.50 1/min, RF power; 2.0kW, organic solvents,
Ar(+5%0,): 0.20 I/min APDC: 4.44X10 ~2 mol dm-3
—8—  hexyl acetate @ hentyl acetate
3.3
3.3.1 pH ==*O-"-*  iso-octyl acetate  ~~k---- n-octyl acetate
, 4 Mn
Fe Zn Cu pH
pH1—8 Fig.2—5
Mn pH4—6 Fe pH6—8 Zn pH5—8 Cu pH1—38
pH6
pH1? 8
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Fig.4 Extraction efficiencies of zinc with
organic solvents.
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Fig.5 Extraction efficiencies of copper with
organic solvents.
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Fig.6 Effect of APDC concentrations for Mn,Fe,

Zn and Cu at pH6.
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Fig.7 Effect of acetic acid concentrations for Mn,Fe,
Zn,Cu and Ca at pH6.
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Fig.9 Effect of volume ratio (Va/Vo) of
the aqueous (Va) and the organic (Vo)
phase for Mn,Fe, Zn,Cu and Ca.

Fig.8 Effect of citric acid concentrations for Mn,Fe,

Zn,Cu and Ca at pH6.
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Table 2. Measuring conditions in APDC-hexyl acetate system. Table 3

Element |Wavelength | Carrier gas | RF power | Carrier gas | Plasma’ -
(nm) flowrate | (kW) | pressure
(Vmin) (kg/em?) | (min) Table 3. Determination of elements in synthetic shelf sample solution.
Mn 257.61 0.30 20 30 0.30 Element | Prepared concentration | Measured concentration
Fe | 238204 030 | 20 | 30 | 030 (ppm) (ppm)
In | 21385 | 030 | 20 30 | 030 Mn 75 72.5£0.40
Cu | 324754 | 045 | 20 30 | 030 Fe 10 10.0+0.24
“Ar+5%0, In 0.7 0.76+0.04
Cu 1 1.00£0.04
3.5 "mean + standard deviation at 3 times determination
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