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On-Line Determination of Transitional Metal Ions by Low-Pressure
Ion Chromatography with Chemiluminescence Detection
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Abstract The separation and determination of five transitional metal ions Co?" Cu?* Mn?" Fe*'

and Cr’" by low-pressure ion chromatography with chemiluminescence detection were investigated for
the first time. The separation was carried out on a C; ion chromatographic column by using a step gra-
dient elution with the mobile phase of oxalic acid-citric acid solution. The five transitional metal ions
could be separated simultaneously. Luminol-H,O,-M" " system was used as the flow injection chemilu-
minescence analytical system. Under the optimum conditions with 0.5 mmot L~ ! luminol 0.05 mot
L '"H,0, and 0.020 mot L™ ' NaOH the linear ranges mg L' for Co?" Cu®’" Mn*’" Fe&*' and
Cr'*twere 0.001-0.1 0.1-6 0.06—4 0.03—5 and 0.025 — 1 respectively the detection limit
pg L7 for Co?T Cw?™ Mn?" Fe?™ and Cr" were 0.85 85 42 21 and 20. The present
method is simple rapid accurate and has been successfully applied to detect Co>* in vitamin By, and
Co®* Cu?' Mn?' Feé?' and Cr' in human hair sample with satisfactory results which were in
good agreement with those from atomic absorption spectrometry.
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Fig.1 Flow diagram for the determination with on-line
chemiluminescence CL detection combined with
low-pressure ion chromatographic separation

P peristaltic pump BPCL ultra-weak luminescence analyzer
W waste V injection valve a luminol solution b H,0, solu-
tion ¢ oxalic-citric acid elution d sample e C; separation col-

umn.
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Fig.2 Effect of NaOH concentration on CL detection
1.Co*™ 2.Fe* 3.Cu?" 4.Mn?" 5.C57.
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Fig.3 Effect of luminol concentration on CL detection
1.C?>" 2.Mn?" 3.F' 4.CP" 5.Co".
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Fig.4 Effect of H,0O, concentration on CL detection 5
1.C*" 2.Mn®" 3.F" 4.CPY 5.Co*. Fig.5 Chromatogram of transitional metal ions
1.C" 2.CP" 3.Co*t 4.F¢" 5.Mn?'.
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141234 1 5 Table 2 Linear ranges and detection limits of transitional metal ions
| Linear range Correlation Detection limit
1 1 5 o mg L1 coefficient pg L7
14 Cu®”* 0.1-6 0.990 2 85
crt 0.025-1 0.9970 20
C’ Cr' G o
Co” 0.001-0.1 0.998 8 0.85
2 min 12 Fe' 0.03-5 0.999 4 21
F?™  Mn®" M 0.06—4 0.999 3 )
15 2.4
Table 1 The relation of retention times of five metal
ions and eluent concentrations
Eluent tr s Cl~ Br~ NOZ B NO3 B 50327 5042 B SiO327
concentration Cu?* crt Co** Fet Mn? " M 004 - WO42 - VO3 -
14 43 160 251
12 37 80 120 462 659
34 34 68 106 282 345
1 7 0 % 19 17 100 Zn>" PH* 500 C2* N2* 200
% The original solution was 0.007 5 mot L™ ! citric acid-

+ 2+
0.010 mot L~ ! oxalic acid. ng Pd
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Cu*" Co*' Cr' Fe' 0.5 mot L™ 50 mL
Mn?* 5
3 AAS 3
100
l mg L°! _
3
3.1 B, ZHANG Zhu-jun LU Jiu-ru  ZHANG Xin-rong. Chem-
10 B B, ical Reagents 1987 9 3 149
0.025 mg 1.4932 ¢ o 198793 149
ZHANG Zhu-jun LU Jiu-ru. Chemistry 1984 5
100 mL 5
NaOH
100 1984 5 25
mL Al-Tamrah S A Townshend A Wheatley A R. Ana-
lyst 1987 112 883
2+
Co 3 Koerner P J Jr Nieman T A. Mikrochim Acta 1987 2
AAS 3 1-3 79
3 ZHANG Xin-xiang CHENG Jie-ke ZENG Yun-e.
Table 3 The analytical results of real Chemical Journal of Chinese Universities 1993 14 12
samples by two methods ng g
1653
Sample This method AAS 1993 14
Co*" in tablet vitamin By, 6.89 7.30
Cu®" in human hair 9.02 10.40 12 1653
Mn?" in human hair 0.64 0.61 Zhang X S Jing X P. J Chromatogr A 1994 671 23
Co*™ in human hair 0.75 0.68 ZHANG Xin-shen. Ion Chromatography Analysis and
3+ - ; "
Cr'™ in human hair 0.24 0.20 Application. Chengdu Sichuan Science and Technology
Fe?* in human hair 15.60 17.40
Press 1986. 110
AAS atomic absorption spectrometry.
3.2 1986. 110
30% TAO Xiao-giu ZHANG Xin-shen. Journal of Chengdu
30 min University of Science and Technology 1996 92 4 18
1.000 g 1 mL 1996 92 4 18
105 10%
010 64918013 100029
3 0411 3675879 116012



