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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpHK: 31.19
Tema gucepranii:

1. TIobymoBa KOJipHUX IIKaJl, METPOJIOTiYHi 3aC06U CYyMapHOTO Ta PO3MiIbHOTO BU3HAYEHHS AHAJIITIB 3

BHUKOPHCTaHHSIM IPYIIOBUX TBEPAOQPA3HUX PEareHTiB.

2. Construction of color scales, metrological tools for total and separate determination of analytes with the use of
solid phase group reagents.

Pedepar:

1. B mucepTanii mpoBeseHo MOPiBHANBPHUN aHaJli3 IPUAATHOCTI ABOX CIIOCO0IB OLIHKY SIKOCTi KOJIIPHUX LIKAJ [1JIs1
Bi3yaJIbHOI KOJIOPUMETPIi - METOAY KOJIbOPOMETPIii Ta CTATUCTUKU CIIOCTEPEXKEHD. 3 LIi€I0 METOIO AJIS1 CEMU TECT-
cucTeM 6yJI0 IPUrOTOBJIEHO KOJIipHi Kaiu 3 KoedillieHTOM reoMeTpUYHOI KOHLIEHTpaLiliHOiI rporpecii q = 1.5, 1.62,
2, 3. BcTaHoBJN€HO, 110 KPUTEPIii BidyaslbHOIO KOJIbpOpo3pidHeHHs E*=10 He € yHiBepcasbHUM 7151 MOIU(PiKOBAHOTO
[IITV i PIIT, #ioro He MO>XHA BUKOPUCTOBYBATH [1JIs1 326apBJIEHUX [TPO30PUX >KEJIaTUHOBYUX ILIiBOK. [Ipy BU6Opi
ONTVMMAaJIbHOI KOJIIPHOI IIKaJIX [ Bi3yaJIbHOI KOJIOPUMETPIi IepeBary CIIif, BijaBaTu Bi3yaJbHOMY MeTOny. B
POOOTi eKCIIEPUMEHTAIBHO AOBEAEHO, IO CTATUCTUYHI KpUTEPIi (35, t), SIKi paHillle 32CTOCOBYBAJIHU TiJIbKU B
CIIEKTPOPOTOMETPil pO3UMNHIB, MOKHA BUKOPUCTOBYBATH [1J151 BUSBJIEHHS BiIXUJIEHb BiJl aJUTUBHOCTi CYMapHOTO

aHaJIITUYHOIO CUTHAJIY [IpY BU3HAUYEHHI CyMU METaJliB 3 BUKOPUCTAHHIM TBepHo¢a3sHUX peareHTis. BctaHosieHo,



1110 AaHAJIITUYHU CUTHAJI BiJi CyMU METaJliB, SIKi 3HaXOJATLCS B PIBHUX MOJIIPHUX KOHLIEHTpALisX, HE Mae
CTaTUCTUYHO 3HAYMMMUX BiIXWUJIEHD Bifl aIUTUBHOCTI. [lepeBipKy aUTUBHOCTI 3arajbHOT0 KOJIPHOTO PO3Pi3HEHHS
CyMilli aHasiTiB, iMMOOii30BaHUX Ha Henpo3opux copoenTax (T1I1Y, PIIT), 3anporioHOBaHO NPOBOAUTH 32 Xi2-
KpuUTepieM. Y Bi3yasbHil KOJIOPUMETPIi [I0OKa3aHa MOJKJIMBICTb BUSIBJIEHHS BiIXWJIEHD Bifl aIUTUBHOCTI CyMapHOIO
QHAJITUYHOTO CUTHAJy, BUKOPUCTOBYIOUM €MITIpUYHUI KPUTEPIil, SIKUI 6a3yeThCsl Ha Bi3yasbHill OLiHIII MeX
BM3HAYEHHS OKPEMUX aHAJITIB Ta ix cymu. [Tokazano, mo meroy CJ1O 3 BUKOPUCTAaHHSIM PEareHTHOTrO
ingukaropHoro namnepy PIII-Meran-Tect-11I npu 3a1y4yeHHi XeMOMETPUYHUX aNropuTMis (metomy MJIP a6o I1JIC)
17151 PO3[iJIEHHSI CUTHAJIIB, IO IEPEKPUBAIOTLCS, 3ab€e3Medye OLiHKY BMiCTy TpbOX Iap ioHiB metanis (Cu(II)+Zn(Il),
Co(II)+Ni(1I), Pb(Il)+Mn(II)) B ix cymimax 3 BifHOCHOIO [10X16K010 10 30%.

2. The comparative analysis of suitability of the two methods of assessing the quality of color scales for visual
colorimetry was carried out in the thesis, those are the method of colorimetry and the statistics of observations.
For this purpose the color scales with the coefficient of concentration geometric progression q=1.5, 1.62, 2, 3 were
prepared for the seven test systems. It was found that the criterion of visual color differentiation E*=10 is not
applicable for the modified PPU and RIP, it cannot be used for colored transparent gelatin films. The visual method
should be given preference to when choosing the best color scales for visual colorimetry. It has been
experimentally proved in the work that statistical criteria (3s, t), that had been applied earlier only in
spectrophotometry of solutions, can be used to identify deviations starting from additivity of total analytical signal
in determining the sum of metals using solid reagents. No significant differences from additivity were detected for
the analytical signals from sum of metals in equal molar concentrations. The hi2-criterion was proposed to be used
in order to test additivity of total color difference of the mixture of analytes, immobilized on non-transparent
sorbents (PPU, RIP). The possibility to reveal deviations from additivity of the summary signal, using the empirical
criterion, which is based on the visual estimation of defining measures of the separate analytes or their sum, was
demonstrated in visual colorimetry. It is demonstrated that the method of the diffuse reflectance spectroscopy
with the use of indicated reagent paper RIP-Metal-Test-III using the chemometric algorithms (the methods MLR
or the method PLS) for differentiation of overlapping signals, allows to determine the content of the three pairs of
ions of metals (Cu(I)+Zn(1I), Co(II)+Ni(1I), Pb(Il)+Mn(II)) or their mixtures with a relative error less than 30%.
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