CTOMMOCTb, BEIOPAHO C YYETOM MAaKCHUMAaJIbHO BO3MOXHOM 3KOJOTUYHOCTH
JAHHBIX TpoleccoB. Takke OYMIIEHHbIE CTOYHBIE BOJABI  MOTYT
UCIIOJI30BAThCA  JUISI  NHUTHEBOTO  BOJOCHAOXKEHUS  OJIM3JIEeKaLIUX
HACEJIEHHBIX TyHKTOB.

Jlist Menkoi 1oObIYM OblIa MPEJIOKEHAa HETPAJULUOHHAS CXEMa C
UCIIOJIb30BaHUEM DPYKABHBIX (UIBTPOB U Topda, KaKk HOHOOOMEHHOIO
areHra.

[IpeumymiectBa Topda:

- Ha TEppUTOPUHU CEBEPO-3aMaJHON YacTU YKpauHbl €CTh OOJIBLIME €r0
3aJIeKU;
- OTXOJbl OYUCTKH BOJABI IOJHOCTBIO JKOJOTMYHBI U  MOTYT
UCIIOJIb30BATHCS B TPOMBILIIEHHOCTH;
- COTJIacCHO TMPOBEACHHBIX B MpoOIecce paldOThl HMCCIEeNOBaHUU TOP(D
MO3BOJISIET CHU3UTH cojiecojiepkanue Ha 30 - 80%.
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PHOTOMETRIC DETERMINATION OF PHOSPHATE-IONS
CONCENTRATION BY ZIRCONIUM-ARSENAZO I COMPLEX

Increasing of nutrients (nitrogen, phosphorus) level in natural waters
is the reason of eutrophication [1]. It results in hypoxia of water bodies,
water poisoning by algae toxins, death of the fish and other aquatic
organisms. Fields runoff (leaching of fertilizers from soils) and
ineffectively treated wastewater are the main sources of nutrients. A lot of
water softeners and washing powders contain phosphates. Thus, new
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method of simple, quick and effective determination of phosphates in
samples of water, soils and detergents is very important.

Principe of determination was based on reaction of Arsenazo I and
zirconium-ions with formation stable violet complex and high stability of
zirconium phosphate. Presence of phosphate-ions changed purple colour of
complex to the salmon colour of free Arsenazo I, as a result of the complex
destruction, binding ions Zirconium and release of Arsenazo 1. That is, the
overall Arsenazo I-Zr had purple, that turns to a salmon colour of free
Arsenazo I in the presence phosphate-ions, as a result of the destruction
system, binding of zirconium-ions and release of Arsenazo I.

For experiments we selected solutions of Arsenazo 1 with
concentration 0.6 mM and ZrOCl, with concentration 0.2 mM. 1 mL of
Arsenazo I solution, 2 mL of 0.1 M HCI solution and different volumes of
zirconium-containing solution were placed in a volumetric flasks (50 mL)
and diluted to 50 mL by distilled water.

Different Arsenazo I:Zr ratios were discovered. At the ratio 1:1 on
the spectrum maximum at 500 nm disappeared and new maximum
(540 nm) became the main (Figure 1). With increasing of Zr content
intensity of colour change was reduced. So, proportion in the middle of
range (1.5:1-3:1) could be effective for obtaining of calibration graphs.

Decreasing of Zr content led to increasing of method sensitivity but
also to diminishing of phosphate determination range. Therefore for
analysis of materials with low concentration of phosphates it was better to
use indication system with significantly imbalanced ratio like 6:1-4:1, but
in cases of high phosphate concentration 2:1-1:1 would be better.
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Figure 1 — Influence of Arsenazo I-Zr ratios on spectrums.

342



Sensitivity could be varied not only by ratio, but also by
concentration of components.

For simplification of usage it was possible to apply complex
Arsenazo I-Zr on materials like silica gel, aerosil and thin-layered silicon
plates. These materials could adsorb Arsenazo I-Zr complex and became
light violet. But for higher colour intensity silica materials could be
modificated by quaternary ammonium salt. It made possible the
chemisorption of Arsenazo I-Zr on the surface of silicon-containing
substances due to reaction between ammonium-groups of modificated
material and sulfo-groups of Arsenazo I.

Thus, novel method of phosphate determination is effective, simple,
quick and useful for phosphate indication in the samples of water, washing
powders (after dissolving) and soils (in acid extract).

N. Tolstopalova and I. Astrelin were the research advisors of this
study.
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HOJYYEHUE HOBBIX OPTAHUYECKHUX JIMTAHIOB HA
OCHOBE NHAOJIMHOBBIX CITUPOIITMPAHOB
MEPCIIEKTUBHBIX ITPU YIIPABJIEHUU BBIHY KJIEHHON
®JTYOPECHEHIIMEN KBAHTOBBIX TOUEK

Co3nmanne THOPUIHBIX MaTEpPHANOB, OOBEAMHSIOMUX B cebe
HEOPTaHWYECKYI0O HAHOYACTHILy W (OTOXPOMHBIE JIMTAHIBI OTKPHIBACT
3HAYUTEIIbHBIE NEPCIICKTUBBI TUTSI KOHTPOJIS BBIHYKJICHHOH
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