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lon chromatography (IC) is a very powerful, effective and selective
method for the determination of catiohs[']. For this purpose the single and
dual-column methods are used ['~®]. The best results are achieved by the
single-column method with a conductivity detector [! 3].

The aim of the present work was the use of the single-column method
with a conductivity detector for the determination of Mg?+ and Ca2* ions.
The column was packed with lightly sulphonated polymer to achieve a low
cation exchange capacity. The eluent used was a mixture of ethylene-
diamine (EDA) and hydrochloric acid which produces an eluting ethylene-
diammonium cation. The cation exchange mechanism was described by the

following equation: |

2Mv+R,+yE*+ “yE2+Ry+2Mv+

where MY+ represents the sample metal ion, E2*+ represents the eluent

(EDA) cation, R is the solid exchanger, and the subscript on R represents
the number of exchange sites of the resin.

Experimental

The chromatographic instrument was equipped with a HPPSOOI high
pressure pump, injector with 10 ul sample loop, separator column
(3150 mm) packed with KATIEKS-S sorbent (ECOS, Estonia) with
10 ит particle size, JD-1 conductivity detector, and TZ-4620 recorder. It
maintained an eluent flow rate of 1.5 ml/min and operated at a chart speed
of 1.5cm/min.

Aqueous solutions of eluents were made of EDA, redistilled to remove

moisture, and hydrochloric acid, using bidistillate. All the reagents used
were of analytical grade. Mg+ and Ca?+ standard solutions were

made of MgSO,-7H;O and Ca(NOs),-4H,0, respectively, using bidis-
tillate. The concentration of cations in stock solutions was determined

titrimetrically.

Results and Discussion

EDA concentration was varied from 4.0 to 5.0 mM to investigate the
relationship between the retention times of the cations and EDA con-

centration, on the one hand, and between the separation criteria and EDA
concentration, on the other hand. The concentration of hydrochloric acid,
8.0 mM, was constant. The results obtained indicate (Table 1) that the

Louna-Eesti Keskkonnakaitse Laboratoorium (South-Estonian Environmental Pro-
tection Laboratory), Akadeemia 4, EE-2400 Tartu. Estonia.
Tartu Ulikooli Keemilise Fiiiisika Instituut (Institute of Chemical Physics, Tartu
University), Jakobi 2, EE-2400 Tartu. Estonia,

https://doi.org/10.3176/chem.1993.2.07

https://doi.org/10.3176/chem.1993.2.07


108

optimum concentration of EDA, which gives the highest peaks, is 4.2 mM.
The average conductivity of eluent was 220 uS and the cell constant of
detector at 20°C was 7cm~!. The chromatogram of Ca and Mg ions is

presented in Fig. 1.
Table 2 shows that the best (minimal) retention time for the cations is

Fig. 2. Calibration plot for the determination of Mg+
and Ca’+,

]

EDA con- Heights of peaks, mm EDA con- Heights of peaks, mm

centrationn |———| centration, |—mr—mm—

mM l Mg2+ l Са?+ mM \ Mg?+ I Са?+

4.0 100 37 4.6 87 38

4.2 104 46 4.8 79 41

4.4 103 42 5.0 79 32

Table 1

The relationship between the heights of peaks (mm) of Mg2+ and Са?+ ап EDA

concentration (mM). Concentration of ions — 100 mg/l, of HCI — 8.0 mM

Fig. 1. The chromatogram of Ca and Mg ions. Concentra-

tion of ions, 100 mg/l; adjusted retention time of Mg(/),
3.8 min, of Ca(2), 44 min; eluent flow rate, 1.5 ml/min.
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achieved at the EDA concentration of 4.2 mM. Table 2 represents also the
number of theoretical plates N and separation criteria R [% pp- 11—18: 5, рр. 20—23),

For quantitative analysis it was necessary to determine the linearity
of the Mg?+ and Ca?* calibration plot. It was found that the peak height
of Mg?* and Ca?* is linearly dependent on the ion concentration in the

range of 10—100 mg/l (Fig. 2).
Also the reproducibility of the method used was determined at the

concentration 50 mg/l {6 pp-125-127] For Mg?+ the measured average con-

centration was 48 mg/l (five measurements) and standard deviation of
arithmetic mean was 0.59 mg/l. For Ca?* they were 48 mg/l (five measure-

ments) and 0.89 mg/l, respectively.

Conclusions

1. The optimum eluent concentration (4.2 mM) for the determination of

Mg?+ and Ca?* ions was estimated.
2. The influence of eluent concentration on the peak heights and reten-

tion times of Mg?+ and Ca?* was studied.
3. The linear part of the Mg?* and Ca?* calibration plot from 10 to

100 mg/l was observed.
4. The reproducibility of the present method for Mg?+ and Са?*+ 10п5

was calculated.
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Adjusted retention time, |Number of theoretical plates |
EDA con- ¢y, min N Separationcentration,

Kiii

mM Ме?+ | Са?+- Mg2+ I Ca2+
criteria R

4.0 4.0 6.4 1 600 910 1.8

4.2 39 4.5 1 600 890 1.8

4.4 4.1 4.7 1700 960 2.0

4.6 4.3 49 1 800 1 000 1.8

4.8 4.4 5.1
”

1 900 1100 2.0

5.0 46 5.2 2100 1 200 19

Table 2

Adjusted retention times (min) for Mg2+ and Ca?+ in relation to EDA concentration

(mM). Concentration of HCI is constant (8.0 mM); concentration о! Mg?+, Ca?+ solution,
100 mg/l; t,=0.5 min
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