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Application of chemiluminescent indicators is of the greatest importance in deter-
mining such solutions where assessing of final limit on the basis of colour change is
impossible because of the turbidity of the solution or its own colour. Another possibility
for application is in resolving such analytical problems, where determinations are to be
accomplished in poor light of varying intensity. Nowadays problems arise mainly in the
field where on-the-spot analyses are made. They are faced in carrying out the local in-
vestigations of underground streams or filtrating subsurface waters (karst-waters a and
/o, analyses progressively acquiring greater importance in karstwater research and in the
examination of karst-water resources (3, 4, 8 —10).

The latest observation of SZARVAS, KORONDAN and RA1SZ (11) is that, in the
presence of luminol indicator — because of its metal-catalyzed oxidation — the Ca2+,
Sr2+ and Ba2+ ions are of great importance in field analyses of karst-waters. Considering
that in determining changes in hardness, Mg2+ ions could also be of importance in the
analyses of karst-waters, it was essential to examine how the method of SZARVAS et al.
could be applied in the determination of Mg2+ ions. In the following we are accounting
for our results.

Experimental part
Materials

1 0.01 m MgSC>4.7Hz20 solution, from p. a. MgSo4.7bbo .

2. The factor of 0.01 m Comp/exon Il solution (p. a. Reanal) was adjusted with Erioch-
rome black T. indicator in 0.01 m MgSC>4.

3. 0.1 % solution of luminol*.

* The luminol indicator was made available by DR. EVA BANYAI, assistant professor
of the General Chemistry Department of the Technical University of Budapest.
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4. 3% of H202 solution (dissolved from 30% p. a. H202).
5. 4 m NH4OH dissolved from p. a. ce NH40OH.

6. Karst-water from the Kistohonya source of Josvaf6. The Ca+ Mg content was deter-
mined with the measuring solution Complexon 111 in the presence of Eriochrome black T.
indicator.

Experimental results

In the course of our experiment, we found that the determinations of Mg2+ ions could
be done easily with a solution of Complexon I, in a quantity of 0.01 m.

The determination was performed by using the method of SZARVAS et al. and the
change of the indicator could be readily observed.

For the experiment, we put a solution of 1to 25 ml of 0.01 m MgSO04 in a titrating
retort and we added a quantity of 0.01 m Cu (II) complexonate solution to it. After, we
added an equivolume of 4 m of NH4OH solution to the sample, 1to 3 ml of 0.1 % luminol
and at last 5to 10 ml of a 3 percental H202 solution. This prepared solution was titrated
till the bluish luminescence disappeared. The data concerning the accuracy of the deter-
minations are given in Table I.

Table 1.
0.01 m MgSUs 0.01 m Complexon v
measurement 111, decrease ml) V)2
f= 1,000 (ml) f= 1,000 (ml)

10.00 9.99 +0.01 0.0001
10.00 9.95 —0.03 0.0009
10.00 9.65 —0.34 0.1156
10.00 1031 +0.32 0.1024
10.00 10.20 +0.21 0.0441
10.00 10.11 +0.12 0.0144
10.00 9.65 —0.34 0.1165

Mean value: 9.98

Calculated from the quadratic errors, the standard deviation for 95 per cent is +0 46 ml,
that is the relative standard deviation for 95 per cent is %4.6 %.

The results from Table I. are of experiments carried out at room-temperature (20° C).
As the field studies in the caves are made with karst-waters at temperatures between s and
12°C, we carried out some experiments to see wether or not the temperature affected the
determination. Titrations at a temperature of 15°, 10°and 5°C showed, that determinations
at 10°C could be done satisfactorily but at 5°C the change became indistinct and the
reaction —the clue of the experiment —was markedly slowed down (Table I1.).

We carried out experiments with a cold karst spring (the Kistohonya spring of Josvaf6)
to determine its Ca+M g content. The results were in agreement with those reached in the
presence of a Eriochrome black T. indicator (Table II1.).
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Table 1I.

Temperature 0.01 m MgSo04 0.01 m Complexon
measurement, 111. decrease,
f- 1.000 (ml) f=1.000 (ml)
15 10.00 9.75
15 10.00 10.11
15 10.00 10.02
10 10.00 9.56
10 10.00 9.91
10 10.00 9.98
5 10.00 8.70
5 10.00 8.20
5 10.00 11.02
Table lII.
0.01 m Complexon
Measurement of spring 111. decrease
water* f=1.000, in the presence

of luminol (ml)

25.00 9.35
25.00 9.44
25.00 9.34
25.00 9.14
25.00 9.48

Mean value: 9.35

We determined the indicator-error, this was found to correspond to 0.20 ml 0.01 m
of Complexon /// solution. This value was adjusted in connection with the above results.

Finally, we can conclude that the oxidizing decomposition of hmiinol in the presence
of Cu2+ ions, followed by the phenomena of chemiluminescence (1, 2, 11) is catalyzed,
along with Ca2+, Sr2+ and Ba2+ ions, by the Mg2+ ions, too. The presence of copper ions
—as was proved with a solution devoid of Cu2+ —is indispensable even for Mg2+ ions.

The author holds it for his pleasant duty to thank Prof. Dr. F. PAPP and Geologist
L. MAUCHA for their useful advices. Dr. E. BANYAI for the luminol indicator, she
kindly gave to him, and P. BENKO student of chemical engineering, for his participation
in the research work.

* Titrating with a 0.01 m factor=1.000Complexon Il solution in the presence of Erioch-
rome-black T. indicator, the mean value of five measurements is 9.39 ml decrease.



Summary

A complexometric process for the determination of Mg2+ ions in the presence of the

luminol indicator was developed. Combined with taht proposal by SZARVAS et al.
for the Ca2+ ions, this method makes it possible to determinate the changing hardness of
karst waters (Ca2+ + Mg2+) and is applicable in geochemical field observation of subsur-
face water systems.

80

literature

BABKO, A K.. LUKOVSKAYA N. M.: Copper-catalytic chemiluminescent reaction of
Luminol with hydrogenperoxyde I. physical-echmical analysis. — Ukrain. Him. Journal
27, 519 (1961).

BABKO, A K., LUKOVSKAYA N. M.: Copper-catalytic chemiluminescent reaction of
Luminol with hadrogenperoxyde Il. photoelectric study on the effect of copper-concent-
ration. — Ibid. 28 801 (1962).

BABKO, A. K., LUKOVSKAYA N. M.: Copper-catalytic chemi-luminescent reaction of
Luminol with ha/drogenper_oxyde I11. Photoelectric method for studying the concentration
of ammonia and Ph. — Ibid. 28 968 (1962).

. BABKO A. K., DUBOVENKO L. I.: The formation of complexes in the system of

copper Il and Luminol. — Ibid. 29 1083 (1963).

BABKO, A K., LUKOVSKAYA N. M.: The catalytic activity of cobalt on the chemi-
luminescence. — lbid. 30 508 (1964).

BABKO, A K., LUKOVSKAYA N. M.: The chemiluminescent determination of cobalt
in zinc of high purity. — Ibid. 30. 388 (1964).

. CZAJLIK |.: A Vass Imre-barlang részletes hidroldgiai vizsgalatanak Gjabb eredményei.

— Karszt-és Barlangkutatas 3, (1961) p. 3. Budapest, 1962.

. CZAJLIK L, Fejérdy L: Cseppkovekrél cs%pelg(j vizek vizggglata a Vass Imre-barlangban.

— Karszt-és Barlangkutatas /, (1959) p. 97, Budapest, 1

. ERDEY, L., BUZAS, L: Complexometric and argentometric titrations using chemilumi-

nescent indicators. — Anal. Chim. Acta 22, 524 (1960).

. ERDEY, L.: Mechanismus der alkalischen Zersetzung des Wasserstoffperoxids, II.

Untersuchungen Uber einen neuen Luminescenzindikator. — Acta Chim. Acad. Sei.
Hung, i, 95 (1953).

. ERDEY, L., BUZAS, L: Redoxtitrationen mit Luminescenzindikatoren. Bestimmungen

mit Wasserstoffperoxid-Massldsung. — Acta Chim. Acad. Sei. Hung. 6, 77 (1955).
ERDEY, L., BUZAS, . : Redoxtitrationen mit Luminescenzindikatoren, Il. Bestimmungen
mit Natriumhypobromit-Masslosung. — Acta Chim. Acad. Sei. Hung. 6, 93 (1955).
ERDEY, L., BUZAS, L. Redoxtitrationen mit Luminescenzindikatoren, I11l. Bestimmun-
?fSSSr)mt Natriumhypochlorit-Masslésung. — Acta Chim. Acad. Sei. Hung. 6, 115
ERDEY, L., BUZAS, L: Redoxtitrationen mit Luminescenzindikatoren, 1V. Bestimmun-
gen mit Natriumarsenit-Masslosung. — Acta Chim. Acad. Sei. Hung. 6, 123 (1955).
ERDEY, L., BUZAS. L: Redoxtitrationen mit Luminescenzindikatoren, V. Bestimmun-
gen mit Hydrazinsulfat-Masslosung. — Acta Chim. Acad. Sei. Hung. 6, 127 (1955).

. HOLLY F.: Maucha Rezs6 helyszini kémiai vizviszgdlé modszereinek alkalmazasa a

szpeleoldgidban. — Magyar Hidrologiai Tars. Kiad., Budapest, 1956.

. MAUCHA L.: Barlangrendszerek kimutatasarol. — Karszt-és Barlangkutatasi Tajé-

koztatéd (1957), jul. — dec. p. 13.

. PALYI, GY.: Study on Coloured Stalactites and Coatings, II., Some Geochemical and

Karst-hydrological Asgects of the Formation of Colourations in Caves. — Karszt- és
Barlangkutatas 2, (1960) p. 137, Budapest, 1962.

. SZARVAS P, KORONDAN L, RAISZ L: Luminol (3-aminoftalsav-hidrazid) indikator

alkalmazasa alkalifoldfémek komplexometridss meghatarozasara. — Magyar Kémiai
Folyoirat, Budapest, 72, 441 (1966).



KOM PLEXOM ETRISCHE BESTIMMUNG DES MAGNESIUMS
IN ANWESENHEIT EINES LUMINOL
(3-Amino-Phtalsdure-Hydrazid) INDIKATORS

von
GY. PALYI

Zusammenfassung

Wir haben ein komplexometrisches Verfahren zur Bestimmung von Mg2+-lonen in
Anwesenheit eines Luminol-Indikators entwickelt. Diese Methode — mit der fur die
Ca2+-lone ausgearbeiteten Methode von SZARVAS und seinen Mitarbeitern kombiniert
-ermdglicht die Bestimmung der veranderlichen Harte (Ca2+ 4- Mg2+) der Karstwasser
und kann —bei der chemischen Untersuchung an der unterirdischen Wassersysteme an
Ort und Stelle —vorteilhaft angewendet werden.

KOMMNMNEKCOMETPMYECKOE ONPEAENEHMWE
MATHNA B MNMPUCYTCTBUUN NYMMHONBbHOTO
MHOWKATOPA (3-AMWHO-®TANNEBA 4
KNCNOTA-TUWAPA3NA)

Ob. MANbN

Pestome

ABTOp pa3paboTan KOMMNIEKCOMETPUYECKMIA MeTO 415 ONpefAeneHns NOHOB
Mg2- B NPUCYTCTBUM NYMUHONBHOTO MHAMKATOPa. [aHHbIi MeTo — B COYeTaHWM
Cc paspaboTaHHbIM Ans WHoB Ca+ meTogom CapBalla U ero co-aBTOpOB — fenaeT
BO3MOXHbIM OMpefeneHne N3MEHUNBOI XECTKOCTI KapcToBbIX BOA(Ca2+ + M g 2+)
M MOXET BbIFOAHO NMPUMEHSATLCA A5 XMMUYECKOTO UCCNEeL0BaHNsA CUCTEMbI NOJ-
3eMHbIX BOJ, B MONEBbIX YC/0BUAX.

KOMPLEXO METRIA DETERMJNO DE MAGNEZIO
EN CEESTO DE LUMINOL

von
GY. PALY1

Resumo

La autoro faris kompleksometrian procezon por determini Mg2+jonojn en ceesto de
la indikilo (indikatoro) “luminol”. Kombinita kun la propono de Szarvas kaj de la ceteraj
koncerne Ca2+jonoj, tiu ci netodo donas ebion por determini la sangigantan malmolecon
de la karstakvo (Ca2+ + Mg2+) kaj estas aplikebla ce geohemia esploro de subteraj
akvosistemoj.
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