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1. TBepmogasHo-creKTpopOTOMETPUYHE Ta TecT-Bu3HaYeHHs xpomy(V]) y Bojax B JUHAMIUHOMY pEXXUMI.

2. Solid-phase spectrophotometric and test determination of chromium(VI) in waters in dynamic regime.

Pedepar:

1. Po6oTa nmpucBsiyeHa JOCIiIKeHHI0 TUHAMIYHUX, KIHETUYHUX Ta TEPMOAMHAMIYHUX OCOOJIMBOCTEN COPOLiITHOTO
BuitydeHHs xpomy(VI) y Burssgi oro kommnekcHux cnoayk (KC) 3 1,5-nudeninkap6aszugom (IOK) Ta kapmoasiHom
(KAH) Ha cunpHux ioHoOOMiHHMKaxX KY-2-8 Ta AB-17-8 BifnoBiznHO, 3 1OAAaIbIIO0 PO3POOKOIO KibKiCHOTO
TBeprodasHo-crekrpodoromerpuyHoro (TOC) i HaniBKiNbKICHOTO BizyasbHO-KOJIbOpOMeTpruyHOTO (BK)
Bu3HaueHHs xpomy(V]) y Bogax Ha piBHi ['JIK i Buie. OnTumizoBaHO yMOBU peakliii KoMIlsieKcoyTBopeHHs xpomy(V])
3 KAPMOAa3iHOM, sIKa CyIIPOBOJIKYETHCSI OKUCHO-BiJJHOBHOIO B3a€MOJi€l0 KOMIIOHEHTIB. Bu3HaveHi ximiko-
aHaJiTUYHI XapaKTepUCTUKU MPOAYKTY B3aemoaii cknany Cr(III):KAOH=1:3 (KAOH, kapmoa3oH), 3apsy,
KOMIIJIEKCHOTO iOHY, KOHCTaHTa CTiMKOCTI. JJOCIIiI>KEHO BILJIMB CTOPOHHIX iOHIB Ha 3a3HAaY€HY PEAKLIiIo.
BcraHoBI€HO, Mo npolec GopMyBaHHS aIcCOPOLIMHYX MAPiB HA IOBEPXHi iOHITIB IPU COpOLii y AUHAMIYHOMY
pexxuMi B cuctemax | - po3unH Komiiekcy audeninkap6asonary xpomy(Ill) - KY-2-8 ta Il - po3unH KomIiekcy
kapmoaszoHaty xpomy(Ill) - AB-17-8 BinOyBa€eThCs 3 IepeBaro XxeMoCcopOLiiiHOI B3aeMoii, 1110 HiTBepIKEHO



TEPMOJMHAMIYHUMU JOCIIiIKEHHSIMU. BUBYEHO BIIJIMB MAKPOKIHETUYHUX i AMHAMIYHUX (aKTOPiB HAa COPOLiHI
npouecu B cuctemax I i II. OTpumaHi faHi 3 BUKOpHUCTaHHIM MaTeMaTnyHoi mozesti (MM), KopesoioTh 3
eKCIIEpMMEHTAIbHUMU, 110 NiITBepIKye afieKBaTHiCTb oopanoi MM. Ha nifcraBsi npuHLMIiB MeTOOY
KOJIbOPOMETPIi Ta KOMIT'IOTEPHOT'O MOZEIOBAHHS PO3p006JIe€Hi KOJIbOPOMETPUYHI IIKaIX AJ1s1 HaliBKiibKicHOro BK
BusHavyeHHs xpomy(VI) 3 Bukopuctanusam cucrem I i Il y BapianTi IT (inaukaropnoi Tpy6ku - IT), a Takox
KispKicHoro metony TOC y BapianTi criekTpockorii frgy3HOro BinoUTTs. 111 OCTaHHBOIO MeXKa BU3HAUYEHHS
xpomy(VI) nng cucremu I cknagae 0,02 Mxr/ma (npupogHi Bogu), y cuctemi Il - 0,43 Mxr/mit (cTiuHi Bogu).
[TokasaHo, 0 CyMapHa IIPUCYTHICTb Y CUCTEMAX COJIbOBUX i0HIB HE BIIMBA€ HA KiJIbKiCHI XapaKTepUCTUKU
BH3HaueHHs xpoMmy. Kiouosi cioBa: xpom(V]), BusHauenHs, 1,5-nudeHinkapbasug, kapmoasiH, copoLis,

IVHaMiYHUI peXXUM, iHAMKaTOpHAa TPyOKa, TBepAodasHa cieKTpodoToMeTpisl.

2. The work is devoted to the study of dynamic, kinetic, and thermodynamic features of chromium(VI) sorptive
extraction in the form of its complex compounds (CC) with 1,5-diphenylcarbazide (DPC) and carmoazine (CAN) on
strong ion-exchangers, i.e. KU-2-8 and AV-17-8, respectively, and to subsequent development of quantitative
solid-phase spectrophotometric (SPS) and semi-quantitative visual colorimetric (VC) determination of
chromium(VI) when its concentrations in waters are equal or above the maximum permissible concentration. The
conditions of complexation reaction of chromium(VI) with CAN accompanied with their redox interaction have
been optimized. Analytic-chemical charac-teristics of the interaction product, Cr(I1I):CAOH = 1:3 (CAON -
carmoazone), namely, the charge of the complex ion, and a value of the stability constant have been determined.
The influence of some reaction hindering ions was studied. The formation of adsorption layers on ionite surface in
the course of sorption in dynamic regime for systems: I - the solution of chromium(III) diphenylcarbazonate
complexes - CU-2-8 and II - the solution of chromium(IIl) diphenylcarbazonate complexes - AV-17-8 occurs with
the predominance of chemisorptive interaction, has been confirmed by the thermo-dynamic experiments. The
influence of macrokinetic and dynamic factors (the initial CC concentration, cin; the sorbent mass, ms; the ionite
grain diameter, dg; the column diameter, dc; the solution volume rate - Vvol) on the sorption processes was
studied in systems I and II. Those are the volume rate, with the help of mathematical modeling (MM) the mass-
exchange coefficient, and the dynamic equilibration time for the systems under study. The data obtained correlate
with the experimental ones confirming the adequacy of the MM. Based on the principles of both colorimetry and
computer modeling, colorimetric scales for semi-quantitative VC chromium(VI) determination using systems I and
Il in the form of their IP (an indicator pipe - IP) versions and also for the quantitative SPS method, namely, for
diffuse reflectance spec-troscopy, have been developed. For the latter, the chromium(VI) detection limit is: system
I-0.02 g/ml (natural waters), system II - 0.43 g/ml (waste waters). As shown, the total pres-ence of salt ions in
systems does not affect the quantitative performance for chromium detec-tion. Keywords: chromium(VI),
determination, 1,5-diphenylcarbazide, carmoazine, sorption, dynamic regime, indicator pipe, solid-phase
spectrophotometry.
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