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trace cobalt(II), nickel(IT) and iron (ILIII) by
using the L*a*b* chromaticity diagram system
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~ A simple solid-phase colorimetry of trace cobalt(Il), nickel(II) and iron(ILII) was
developed based on the L*a*b* chromaticity diagram system. Metal complexes with 2-
nitroso-5-( N-propyl-N-sulfopropylamino) phenol (Nitroso-PSAP) were preconcentrated
in fine particles of anion-exchanger and collected on a membrane filter for subsequent
measurements. A calibration curve for each metal ion was constructed by plotting the
measured net values of +a*(red), —a*(green), +b*(yellow) or —&6*(blue). The detection
limits of cobalt(Il), nickel(Il) and iron(II) and iron(III), calculated from linearized cali-
bration curves, were 0.1, 0.2, 0.3 and 0.4 ug, respectively. The proposed method can be
applied to the simultaneous determination of cobalt(II) and nickel(Il). The calibration
plane of iron(II) and iron(III) has also made it possible to determine both species simul-
taneously.

Keywords : solid-phase preconcentration of cobalt(II), nickel(II) and iron (ILII); tristim--
ulus colorimetry; L*a*b* chromaticity diagram; calibration plane; simultane-
ous determination of iron (II) and iron (III).
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Fig. 1 Effect of pH on Ag* and Ab* for Nitroso-
PSAP complexes
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Fig. 2 Relationship between Ag*-Ad* and metal
contents (Ug)

@: Co(ll); A: Ni(I); l: Fe(Il); @: Fe(II)
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Fig. 3 Calibration plane for cobalt(II) - nickel(II) -
Nitroso-PSAP complex
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Fig. 4 Calibration plane for iron (XI)-iron (III) -
Nitroso-PSAP complex
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BORBICIBWTIE, RBEIZTTy b LERESS BRCHESTHR VLD, &84 4 Y OEFO—0R
FHMBRICE V&G L) ofFEREZHEM L. ETEENRONT, $hoRF2EIREIH S,
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I) ZHEORICBIHIEA T Y OFBE% Table 110 OFRMENEERZT, 0D RUSOn) oFBEE
RL7. RAFVIFAELTI vtWA T v &G, ZRAERE Table 2 1SR, AKEAHIIZE Q)
10 FEROZKIZI/SVEAD, =y rVv(ID OEEREY  OASFLELLDY, ®MLZEKAD, @D KRBT
ELEPo72A, 100FETIEINNVINAD, =y ZENEIMEOLN, pg 'O 0D KOO % Rk
() OERICADYEEZRLZ. 1000 EBOKRTT EETE/.
VIZTAEHOPLOFEBRICLVBELE. o
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Table 1 Influence of coexist ions 7.
Ton added/ Co(II) found/ Ni(II) found/ ML LD LKLY, AEIPSTEVLLZEILL
%’ ug , ug I RFERE SR RHT L 7.
Fe(II) 10 1.0 1.0 1996 £ 5 H, % 57 EG#T{ba
100 0.8 0.8 »ﬂﬁ%&?—lﬁiﬁﬁ A ,i% 60
1000* 0.8 0.4 B AT LR RIS T—lER
Fe (I1I) 10 1.0 1.0 .
100 0.8 0.8 : % &
1000* 0.9 0.5
Al(1I) 1000* 0.9 0 1) HAGHLESIEE X - R MR 5
Call) 100 1.0 L4 WAL 2 S O 2 — B0 & KB —, WA,
Pb(II) 1000 1.0 1.0 (1994), (BEEAE).
Zn(II) 1000 1.0 0.7 9) MO %, BERD: RAEE (Bunseki), 1989,
Mn(1I) 1000 0.7 0 594,
Cu(Ih) 1 1.1 L7 3) KEIE, BWFEVEL: RA® X (Bunseki,
5 Lo 3.5 , 1992, 264

4) FRER—: BAT X (Bunseki), 1994, 381.
5) BERD, '?Ei%ﬁ%: ﬁﬁ"”ﬁ’? (Bunseki Kagaku),

* Prefiltration

Table 2 Analytical result of iron(IT) and iron (IT) in tap water samples”

Added/ug Found/pg Recovery; %
Iron(11) Tron (TIT) Iron(II) Iron (IIX) Iron (II) Iron (III)
0 0 ' 0 0.50 : — —

0 1.0 0 1.53 — 106.2
1.0 0 1.01 0.45 101.3 90.2
1.0 1.0 0.95 1.56 95.0 - 112.0

Av. 982 102.8

* Tap water of Sakata-shi (n = 5), Sample volume: 10 cm’
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