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PO3POBKA KOJJOPUMETPUYHOI'O METOJA BUSHAYEHHSI
BAHA/IIO B CTAJISAAX TA IX HEOPTAHIYHUX CIIOJTYKAX

Omenbsnuuk JI.O. 1. dhapm. H., npod., Cunsiea H.IL., k.X.H. TO1EHT,

I'opo6eii [.B., ctynent
3anopizvkuii HayionanvHul yHigepcumem Yxpaina, 69600, 2. 3anopidxcorcs, eyn. Kykoecvkozo 66
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P0o3po0iIeHO METOMUKY CIEKTPOPOTOMETPHIHOTO BH3HAYCHHS BaHamio 3 peareHtoMm (1-(2-mipmanmaso)-2-wadron
(ITAH). BuBueHo 3anexHIicTh BHXOAy Komiuiekcy Banazmiio 3 ITAH Big pH, cBimio mornmuHaHHs npu A=560 HM.
VYTBOpeHHs1 criiikoro komiuiekcy Banamilo 3 IIAH BinOyBaetbcst nmpu pH=2,5. Metomom i30MonsipHHX cepiii
BCTaHOBJICHO, III0 CTPYKTypa KoMmIulekcy Banamito 3 [TAH npu pH=2,5 Bimnosimae ckmagy M:R=1:1. Po3pobnena
yHi(iKkOBaHa METOIMKA BU3HAYCHHS BaHAJIIO B CTAJISX.

Kmiouosi cnosa: cnnasu, eanadiil, mumpumempuyHuil Memoo, omoxosopumempuyHuil memoo, pH-memp, opeaniunuii
peazenm.

PA3PABOTKA KOJIOPUMETPUYECKOI'O METOJA OIIPEAEJIEHVA BAHAZTVA B
CTAJAX 1 UX HEOPTAHUYECKUX COEIMHEHNUN

Owmenbsiaunk JILA. nok. npod. dhapm. H., Cunsea H.I1., k.x.H. nouent, 'opobeii .B., cryaent

3anopoosicckuil hayuonanvHull yHusepcumem Ykpauna, 69600, 2. 3anopoorcwe, yi. Kykoeckoeo 66

Pa3paboTana MeTouKa CrieKTpOGOTOMETPUUECKOTO Onpe/eieHust BaHaaus 3 pearentom (1-(2-mipuannazo)-2-uadron
(ITAH). H3ydeHo 3aBUCHMOCTH BBIXOAa Komruiekca BaHaaws ¢ [IAH ot pH, ceromormamenuwem mpu A=560 HM.
YcraHOBIIEHO, 4TO OOpa3zoBaHME ycToiumBoro komruiekca BaHamus ¢ I[TAH mpomcxomur mpu pH = 2,5. Metonom
N30MOJISIPHBIX CEpUil yCTAaHOBIIEHO, YTO CTPYKTypa KoMiuiekca Banaaus ¢ [IAH npu pH = 2,5 cooTBercTBYyeT coctaBy
M:R = 1:1. Pa3paborana yHu(pHUIIMPOBaHHAS METOANKA ONPE/ICICHNS BaHAINS B CTalIsX.

Kniouegvie cnosa: cnnagel, sanaouti, mumpumempuyeckuii memoo, omokoropumempudeckuii memoo, pH-memp,
OpeanuiecKull peazenm.

DEVELOPMENT CIRCLE RYMETRYCHNOHO METHOD FOR DETERMINING
VANADIUM IN STEEL AND INORGANIC COMPOUNDS

Omelianchik L.A. doc. Prof. of Pharm. Sciences Dean of the Biological Faculty, Synyayeva N.P,
Associate Professor, Horobey 1.V. student

Zaporizhzhya National University of Ukraine, 69600, Zaporozhye, st. Zhukovsky 66

The method of spectrophotometric determination using output systems vanadium. Studied and conducted experimental
dependence svitlopohlynannya at A=550nm.. It was established that the formation of a stable complex with PAN
vanadium occurs at pH = 2.5. The method izomolyarnyh series found that vanadium complex structure of PAN at pH =
2.5 corresponds to the composition M: R = 1: 1. The method of determination of vanadium in steels. The optimum
condition for the quantitative determination of vanadium is a method of calibration curve using standard samples.

INTRODUCTION

Vanadium - free form of silver-gray metal appearance similar to steel, it is quite hard, but at the same time ductile
metal. The melting point of 1920 °C, boiling point of about 3400°C. The crystal lattice of cubic space centered, setting a
= 0.3024 nm. Chemically inert vanadium enough. It is resistant to sea water, dilute solutions of hydrochloric, nitric and
sulfuric acids, alkalis.

Main area zastosuvannya vanadium production of fine iron and steel. The addition of vanadium provides high
performance alloys for the aerospace industry. It is widely used as a kata—lizator receipt sulfuric acid [1]. Due to the
lack of existing enterprises processing ore containing vanadium, Ukraine has to import the metal compound. However,
each year in the petrochemical industry produced 15,000 tonnes of spent catalysts used in hydrotreating processes oil
[2]. These waste catalysts contain valuable components in quantities sufficient for effective removal: V,05 content
reaches 7% multicomponent structure makes the entire approval of such raw materials in Ukraine no technology
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process used catalysts petrochemical industry, which take into account all environmental and economic requirements of
modern technology [3].

To trace element vanadium is part of microorganisms, plants and animals. These properties determine the need for
analytical monitoring of vanadium in the environment. With dispersible, it is often found as contaminants in various
minerals and rocks [4]. Migration, dispersion and concentration of vanadium in the biosphere is done by extracting it
from the water by living organisms, plant and animal foods from different species and by releasing it from the
decomposition and mineralization of organic matter [5]. The content of vanadium in soil 10.2% in plants - 10.4%, in
mammals and humans - 10.5%. Vanadium in vivo role as a catalyst oxidation-reduction processes [6]. But many of its
compounds - toxic. The most toxic compounds have the degree of oxidation of vanadium +5. Chemistry of Natural
vanadium is extremely diverse and sometimes so complicated that there is still no consensus on the nature and
conditions of the existence of some forms of this element .

Vanadium may be present in steels in the form of stable stoichiometric carbides are not simple and in a state of solid
solution in iron.Vanadium is introduced into the steel as a separate component to provide special mechanical properties,
as well as rozkysnyka [8].The composition of vanadium in steels usually limited 0,2-1,0 weight. %. However, some
brands vanadium steelcomposition is 0.5 to 3 wt. % [9].Significant quantities of vanadium of a few hundredths of a
percent, can be found in most steels, where it comes from charge materials [10].

Effect of vanadium on the mechanical properties of thermally improved steel can be seen in Fig. 1.1, which shows the
change in mechanical properties of non-alloy steel in comparison with the properties of vanadium steel containing 0.21
and 0.37 wt. % At different temperatures. The presence of vanadium in an amount of about 0.2. % Or more causes a
significant increase in the durability of steel. At temperatures above 400 0C slowing dramatically fall tensile strength
and hardness, while about 550 OC recession manifested effect of secondary hardness. On the effectiveness of the steel
for resistance against recession vanadium exceeds all other elements [11].Increased strength in giving vanadium steel
simultaneously accompanied by a decrease in ductility and toughness.Vanadium alloys also exhibit increased short-term
and long-term durability in a heated state. This effect is due mainly karbidoutvorennya processes, there is only a
thermally-improved condition and provided that the operating temperature of the steel does not exceed 600-650 0C
[12].

Thus, we have a wide range of controlled items, vanadium has a different shape of their content, which determines
their properties. In connection with the above issues to develop standardized methods for determining the appropriate
vanadium task relevant.

Obijective: To study the equilibrium complexation of vanadium (V) with PAN in aqueous micellar environment,
depending on acidity, develop a method of spectrophotometric determination using output systems depending on pH
and experience regarding its alloys.

MATERIALS AND METHODS

As the results of the study were used the following samples steels: 13H14N3V2FR and XH55BMTKYU. Experiments
on the development of methods to determine the quantitative content of vanadium in steels made in chemical analytical
laboratory of JSC "Motor Sich" and DNDP Institute of titanium [13].

In this paper, the development of methods for determination of vanadium fokolorymetrychnoho method used
photoelectric spectrophotometer type CPK-3.

RESULTS AND DISCUSSION

Jonah V (V) form of 1- (2-pirydylazo) - 2 - naphthol - a complex compound of red-green color, soluble in acidic
aqueous micellar environment with maximum absorption at a wavelength of 560 nm.

Figure 3 shows the experimental dependence svitlopohlynannya at Amah depending on the mass fraction
etoksylaurylsulfatu sodium in water. Svitlopohlynannya remains almost constant in the range of w = 1.5-3.0%. Further
studies were carried out at w = 3% surfactants

Studied the solubility of the complex depends on the pH values at constant concentrations of reactant and vanadium (V)
and output dependence on pH systems. The minimum solubility of vanadium complexes with PAN observed at pH =
3.5. Maximum output complex compound V (V) with 1- (2-pirydylazo) -2-naphthol is observed at pH 2,4-2,5

As shown in Fig. 4 dependence of the yield complexes of vanadium (V) is observed in the pH range of pH 6.5 to 1.5.
The trend of decreasing values svitlopohlynannya complexes in acidic medium indicates the almost complete
destruction of pH <1. In determining vanadium can measure a maximum output of complex pH = 2.5. We can therefore
conclude that the vanadium complex formation with PAN at pH = 2.5. The next step was to determine the complex
method izomolyarnyh series
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The complex V (V): 1- (2-pirydylazo) -2-naphthol (1: 1) determined by the method izomolyarnyh series and saturation
method.

Mass vanadium fate was determined by calibration chart. For a graph using standard state firms like IBM (England). To
compare two standard sample taken for HNCS 11,503 and HNCS 11501 (China).

CONCLUSIONS
1. It is established that the formation of a stable complex with PAN vanadium occurs at pH = 2.5.

2. The method izomolyarnyh series found that vanadium complex structure of PAN at pH = 2.5 corresponds to the
composition M: R = 1: 1.

3. The method of determination of vanadium in steels and selected the optimal conditions of vanadium in the range of
0,2-3,0 wt.%.

4. The optimum condition for the quantitative determination of vanadium is a method of calibration curve using
standard samples are similar in composition to the analyzed samples: IBM (England), HNCS HNCS 11501 and 11 503
(China).

Keywords: steel, vanadium, titrimetric method, atomic obsorbtsiynyy method photocolorimetric method pH meter,
organic reagents.

BCTYII

Bananiit — y BiIbHOMY BUTJISIAL CPiOISICTO-CipUid METal, 32 30BHIIIHIM BUTJISIOM CXOKUIN Ha CTallb,
1le JOCUTh TBEpAUH, ajne pa3oM 3 TUM IulacTU4HUM meran. Temmeparypa miuaBiaeHHs 1920 °c,
TeMIepaTypa KWUIIHHS OJHM3bKO 3400°C, winshicts 6,11 r/em’. Kpucraniyna perritka KyOiuHa
00'emHO TIeHTpOBaHa, mapametp a = 0,3024 aMm. XimiuHO BaHAIN TOCUTH iIHEPTHHNA. BiH CTIKUH
110 111 MOPCBHKOT BOJIM, PO3BEICHUX PO3UMHIB XJIOPUIHOI, HITPATHOI Ta CyNb(aTHOT KUCIIOT, JIYTiB.

l'onmoBHa cdepa 3acTocyBaHHS BaHaJil0 BUPOOHUIITBO MapOYHUX YaBYHIB 1 cranmedd. JloOaBka
BaHa/1i10 3a0e3Mevye BUCOKI XapaKTEPUCTUKHU CIUIABIB JUIsl KOCMIYHOI TPOMHUCIOBOCTI. BiH mmpoko
BUKOPUCTOBYETbCS TaKOX fK KaTali3aTop IpH OTpuUMaHH1 cyibgaTHoi kucimotu [1]. UYepes
BIJICYTHICTb JIFOUMX IiJIPUEMCTB 3 NMEPEPOOKU PyIHOI CUPOBUHM, KA MICTUTh BaHaJii, YkpaiHa
3MyIlleHa IMIIOPTYBAaTH CIIOJIYKH IIbOTO MeTaly. BoaHowac, mopiuyHo B HadTOXIMIUHIN
MPOMHCIIOBOCTI  yTBOpIOeThbcst 10 15000 ToH  BiAmpanbOBaHUX KaTaJli3aTtopiB, 110
BUKOPUCTOBYIOTBCS B TpoIecax TiAPOOYHINEeHHS Hadtu [2]. 3a3HaueHl BIANpPaIbOBaHI
KaTayi3aTopu MICTATh I[IHHI KOMIOHEHTH B KIJIBKOCTSX, JOCTATHIX JUIA iX €()eKTUBHOTO BUITYYEHHS:
BMicT V205 nmocsirae 7%.Yepe3 6araTOKOMIOHEHTHHH CKJIAJ TaKOi CUPOBHHH B YKpaiHi BiJICYTHI
TEXHOJIOTIi TepepoOKH BiANpAIbOBAaHUX KaTali3aToOpiB Ha(TOXIMIYHOI MPOMHUCIOBOCTI, KOTpi
BpPaxOBYIOTh YCl €KOJIOT14HI Ta €KOHOMIYHI BUMOTH JI0 Cy4aCHUX T€XHOJOr1H [3].

Bananiii mMoxxe OyTW NPUCYTHIM B CTalfX y BUIJIIAI CTIHKUX MPOCTUX HE CTEXIOMETPUYHMX
KapOiiB y Ta B CTaHI TBEPAOTO po3dynHa y hepymi.

Bananiii BBOAATH, B CTalb B SKOCTI CAaMOCTIHOTO KOMIIOHEHTA JUIsi HaJaHHS CIEI[iaIbHUX
MEXaHIYHHUX BJIACTHBOCTEH, a TAKOXK B SIKOCTI pO3KHCHHKa [8].

Cknan BaHalio B cranax 3a3Budail oomexxenuit 0,2-1,0 mac. %. IIpote B meskux mapkax cTaji
ckIraj BaHazito gpocsarae Big 0,5 mo 3 mac. % [9].

3HauHl KUTHKOCTI BaHAAIIO TMOPSAKY JEKUTBKOX COTHX 4YacTOK BIJCOTKA, MOJXKHA BHSIBUTH B
OUIBLIOCTI CTANIAX, KyJIU BOHA MOTpAIUISIE 3 IMUXTOBUX Marepiaiis [10].

BrmnuB BaHamito Ha MeXaHIYHI BIACTUBOCTI TEPMIYHO TMOMIMIIEHOI CTalli 3MiHA MeXaHIYHHX
BIIACTUBOCTEH HEIIETOBAHOI CTajl B 31CTaBIICHHI 3 BJIACTUBOCTSAMH CTall 3 BMicToM BaHamiro 0,21 i
0,37 mac. % mpu pizHUX Temreparypax. lIpucyTHIiCTh BaHaaito B KiinbKkocTi 6sm3bko 0,2 mac. % 1
OlIbIlIe BUKJIMKAE 3HAYHE IMIJIBHINCHHS CTiKocTi ctam. [Ipu temmeparypax Bume 400 °c pi3Ko
CTIOBINBHIOETHCS TAIHHS MEKi MILHOCTI i TBepAoCTi , a mpu cmaxi 6:mu3bko 550 °C BusBIsETHCS
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edekT BTOpuHHOI TBepaocTi. [lo edekTmBHOCTI Iii Ha CTIHKICTH CTaji MPOTH CHaxy BaHAIiN
nepesepinye BCi iHmi enementu [11].

[TigBUIICHHS] MIITHOCTI MPH BBEJCHHI B CTJIb BAHAIII0 OJHOYACHO CYIPOBOJIKYETHCS 3MEHIICHHIM
IUIACTUYHOCTI 1 B'I3KOCTI.

BanamieBi crimaBu BUSIBIISIOTH TAKOXK ITIJIBHIIEHY KOPOTKOYACHY 1 TPUBAJY MIIHICTh B HArpiTOMy
cTaHi

Leti edext, 00yMOBICHUN B OCHOBHOMY IIpOllecaMH KapOiJOyTBOPEHHS, CIIOCTEPITa€ThCS TIILKH B
TEPMIYHO-TIOKPAIICHOMY CTaHi 1 32 yMOBH, SIKIIO poOoya TeMrieparypa cram He mepeBepirye 600-

650 °C [12].

SIk MiKpoeneMeHT BaHaJiii BXOAWTH A0 CKJIaay MIKpoOpraHi3miB, TBapuH 1 pocnuH. Came 1i
BJIACTHBOCTI OOYMOBIIIOIOTH HEOOX1AHICTh aHANITUYHOTO MOHITOPUHTY CIOJYK BaHAMIII0 B 00’ €KTax
HABKOJIMIIHBOTO CepeoBUIIa. Maroun 37aTHICTh 10 PO3CIIOBaHHSA, BiH 4YacTO 3yCTPIYA€ThCS B
SKOCTI JOMINIOK B Pi3HMX MiHepadax 1 Tripcekux mopomax [13]. Mirpariisi, posciroBaHHS i
KOHIICHTPYBaHHS BaHalil0 B Oilocdepi 3IIMCHIOETHCS NUIIXOM BWIyYEHHS HOTO >KUBUMH
opraHizMamu 3 BOJH, POCIMHHOI 1 TBAPUHHOI %Ki, 3 PI3HUX MOPIJ 1 IIIAXOM BUBUIBHEHHS HOTO B
pesylIbTaTi po3KiIafaHHs i MiHepanizauii opranidHoi pedoBrHr. Bwmict Bamaziio B rpynti 107 %, B
pociauHax — 10* %, B opraHi3aMax CCaBIliB 1 JIOJUHU — 107° %. Bananiii B )KMBHX OpranizMax
BiZlirpae pojb KaTalli3aTopa OKHCHIOBAJIbHO-BIIHOBHHX NpOIECiB. Asie 0araTto HOro CIOIyK —
ToKkcuYHi. Haiibinpy TOKCUYHICTH MalOTh CHOJYKH BaHAIIIO 31 CTyMEHEM OKHUCIEeHHS +5. Ximis
MIPUPOJHUX CIIOJIYK BaHAJII0 HAI3BHUYAHO PI3HOMAHITHA 1 YaCOM HACTUIBKH CKJIAJHA, IO JI0 IIHX
mip HEMae €IMHOI TYMKH IIPO MPUPOJLY 1 yMOBaX iCHyBaHHs OKpeMuX (opM IbOro eneMenTa [14].

TakuM YUHOM, MH MAa€MO BEJIHMKHN CIIEKTp MMiJKOHTPOJBHUX 00 €KTIiB, BaHAii Ma€ B HHUX Pi3HY
¢dbopMy 3HAXO/DKEHHS, BMICT, III0 BU3HAYa€ iX BIACTUBOCTI. B 3B S3Ky 3 HaBeJEHMMHU MUTAHHIMU
po3poOka yHipiKOBaHHMX JOIIBHUX METO/IB BU3HAYCHHS BaHAII0 33/1a4a aKTyasabHa.

Mera: BuBuutu piBHOBary KomiuiekcoyTBopeHHs BaHaiaiio (V) 3 ITAH y BogHo-MminenspHomy
CepeIOBUIILII 3aJIeKHO BIJl KHCJIOTHOCTI CEepeIOBHUIIIA, po3pobutu METOJIUKY
CHEKTPO(POTOMETPUYHOTO BU3HAUEHHS 3 BUKOPUCTAHHSAM 3aJIe)KHOCTI BUXOly KOMILIeKciB BiJ pH i1
BUIIPOOYBATH ii CTOCOBHO CILJIaBIB.

MATEPIAJIM I METOAHU JOCJIIDKEHHSA

B sKkocti 00'€kTiB JochipkeHHS OynM BUKOpHCTaHl Taki 3pasku craneit: 13X14H3B2OR Ta
XH55BMTKIO. locniau mo po3poOiii METOJUKH MO BU3HAUEHHIO KUIbKICHOTO BMICTY BaHAJIIo0 B
CTaJIIX IPOBENEHl B XIMIKO-aHANITHYHMUX Jaboparopisx mignpuemctBa OAO «Motop Ciu» 1
JUH/IT iHCTUTYT TUTaHY.

B npaniit po6oti mayis po3poOKu MeTOIUKH (HOKOTOPUMETPUYHOTO METOJly BH3HAUEHHS BaHAJII0
KopucTyBaiucs (GOToeNeKTpUYHUM crekTpodoTomerpom Ty KOK-3.

3aranbHuil Burisaa cnekrpodoromerpa KOK-3 306paxeno Ha puc. 1.

Pucynox 1 — ®otoenexkrpokonopumetp -3-01 «30M»
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OnTuuHa cxema (HOTOCICKTPOKOIOPUMETPY 300pakeHa Ha puc. 2.

Pucynok 2 — Ontuyna cxema (hOTOCIEKTPOKOIOpUMETPY: | — pydKa BCTAHOBJICHHS JOBXHH XBHUJIb;
2 — BaXiUIb TMEpeMIllleHHA KIOBET, 3 — KpHIIKAa KIOBETHOrO BiACIKy; 4 — KiaBiaTypa
MIKPOIIPOIIECOPHOI CUCTEMH; 5 — CBITIIOBE Ta0JI0

PE3YJBbTATH TA IX OBITOBOPEHHSI

JInst GOTOMETPUYHOTO BH3HAYEHHS BaHAil0 BUKOPHCTOBYIOTH PSIJi OPraHiYHHX pearcHTiB: 4-(2-
nipuamiaso)-pesopuun ([TAP), 1-(2-mipunmnaso)-2-uadron (ITAH) [32]. [Ipore mnopiBHIOMOYH
XapPaKTEPUCTUKHA OPTaHIYHUX PEarcHTIB Ta CITIBCTABJSIOYM MOJISIPHI KOE(IIi€EHTH IOTJIMHAHHS,
KpallfM pearcHTOM JUIs BU3HAYCHHS BaHait0 saBisseThest [TAH, oCKiTbkM MaKCUMYMH TTOTJIMHAHHS
KOMILIEKCIB MAlOTh MIOMITHHI 3CYB OJIMH BiJI OJJHOTO Ta JIOCTATHBO JAJIEKO CTOSATH BiJl MAKCUMYMY
peareHry, IO Ja€ MOXJIMBICTh BHUKOPHUCTaHHS METOJUK OaraTOKOMIIOHEHTHOTO aHaji3y.
CrpykrypHa hopmyina 1-(2-mipuaniaso)-2-Hadrosa npeacrapieHa Ha puc. 3

24 N

N —

-

N

I—IO

Pucynok 3 — CtpykrypHa popmyna [TAH

[MpoananizyBaBIIK JIiTepaTypHi JpKepena, 3a AonomMoror ximiuxoi mporpamu Chem Office 8.0,
Oyna po3pobieHa Gopmyia KOMIUIEKCY BaHaito 3 1-(2-mipuannaszo)-2-HadhTonom.

KomruiekcHa crioiyka BaHamioo 3 1-(2-mipuaninaso)-2-Had)TOJIOM Ma€ BUIIIS MPEACTABICHUN Ha
puc. 4.

7\
7\ \N
= = 0~ |
N \\ o —Vyv=—0
N il
N O
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Pucynox 4 — CrpykrypHa ¢Qopmyna KOMIUIEKCHOI cmoiyku BaHafmito 3 [IAH

Owmenbsaunk JI.O., CunsieBa H.IT., T'opoGeii I.B. © 100



10AOT1IYHHUU
® A KYABTET

Po3saia. Ximisa

«Axmyansi numanna 6ionoedi, exonozii ma ximii», Tom 9, Nel, 2015

Ionu V (V) yrBoprototh 3 1-(2-mipuannaso) - 2 - HaQTOJIOM — KOMILJICKCHE 3'€IHAHHS YEPBOHO-
3€JICHOTO KOJBhOPY, PO3YMHHA Y KHUCIOMY BOJHO-MIIEISIPHOMY  CEPEIOBHINI 3 MaKCUMYyMOM
MOTJIMHAHHS TIPH JOBXHUHI XBIII 560 HM.

Ha puc.3 HaBeneHa ekcriepUMeHTaIbHA 3aJICKHICTh CBITJIONMOTJIMHAHHS MPH Amax B 3JIKHOCTI BiJT
MacoBOi YACTKM ETOKCWIAypuicyiabdaTy HaTpito y BoAl. CBITIONOTIMHAHHSA 3aJIUIIAETHCS
MPAKTUYHO MOCTIHHUM B miama3oHi W = 1.5-3.0%. Hapnani mocmimkenns mpoBoauiau nmpu W = 3 %
[IOBEPXHEBO AKTUBHOI PEUOBUHMU (pHC. 5).

os- A N

o(TLAR). %

= o

T T T T T T
o 1 2 3 4 5

Pucynok 6. — 3anexHicTh CBITIIO MOTTMHAHHS BiJ MacoBoi yacTku [TAP

BuBueHO 3aneXHOCTI PO3YMHHOCTI KOMIUIEKCY Bil pH mpH mocTiiHUX 3HAYEHHSX KOHIEHTpalii
pearenty i Banamiro (V) 1 3aleXHICTH BHXOMY KoMIUlekciB Big pH. MiHiManbHa pPO3YMHHICTD
komruiekciB BaHanio 3 [IAH cnocrepiraetses npu pH = 3,5. MakcumanbHuil BUXi1 KOMIUIEKCHOL
cionyku V (V) 3 1-(2-nipuaunazo)-2-nadrosiom criocrepiraetbes npu pH = 2,4-2,5 (puc. 7).
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Pucynok 7 — 3anexxHicTh BUX1AHOTO KOMIUIEKCY Bi pH

Ax BUgHO 3 puC. 4, 3aNMeXKHICTh BUXOMy KoMIuiekciB BaHazito (V ) Bim pH cmocrepiraeTbcs B
niana3oni pH Big 6,5 no 1,5. TenaeHiis 3MEHIICHHs 3HA4Y€Hb CBITIOMOTVIMHAHHS KOMIUIEKCIB B
KHCIIOMY CEpEJOBHILI BKa3ye Ha MPAKTUYHO MOBHe iX pyhHyBaHHs npu pH < 1. Ilpu Bu3HaueHH1
BaHA/il0 MOXKHAa MPOBOJUTH BHUMIPIOBAaHHS B MaKcUMyMi Buxoay kommiekcy pH = 2,5. Tomy
MO>KHa 3pOOMTH BUCHOBOK, 1110 YTBOpeHHS KoMIuiekcy BaHaaiwo 3 [TAH mpu pH = 2,5. Hactynaum
KpPOKOM OyJ10 BU3HAYEHHS CKJIay KOMIUIEKCY METOAOM 130MOJIIpHHX cepiit (puc. §).
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- .
C(MAH)/C(VO.")
15 2.0 2.5

Pucynok 8 — Cxian komruiekey V (V) : 1-(2-nipuaunazo)-2-aadroi (1:1)

Cxian xomiutekcy V (V) @ 1-(2-mipuannazo )-2-Hadron (1:1) BU3HAYMIK 3@ JOMIOMOIOK METOY
130MOJIIPHUX CEPiid 1 METOTy HACHICHHS.

MacoBy [0iI0 BaHaJil0 BHU3HAYAIM MO KaliOpyBaibHOMY rpadiky. Jns moOymoBu rpadika
BUKOpUCTOBYBaH /1Ba cTangapTHUxX 3paska kK HNCS 11503 ra HNCS 11501 (Kwurai).

ExcniepumenTanbHo otpumManu rpadik (puc. 9).

A

0,8

0,7 Pt
0,6

0,5 /

0,4 —

0,3

0.2 / /

0,1

0 T T T T T T 1
0] 0,1 0,2 0,3 0,4 0,5 0,6 0,7

w%

Pucynoxk 9 — I'padik 3ameHOCTI ONTUYHOT IIIBHOCTI BiJl KOHIIEHTpAIlii BAaHAIIFO

PesynpraTu aHaniziB HaBeeHi y Tab. 7
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Tabmums 1 — KinbkicHe BU3HaueHHS BaHaAii0 B 3pa3kax ctam 13X14H3B2®R ta 2H55BMTKIO 3
opraniunuMm pearentom ITAH ( n=5, P=0,95)

3pa3ok crami Buwicr, CepenHe 3HaYe€HHS X
%, Mac. X+0
%, Mac.
1 2 3
0,317
0,295
13X14H3B2®R 0,307 0,305+0,011
0,300
0,310
2,12
2,26
2H55BMTKIO 215
220 2,20+0,112
2,27

KoHTponp sKOCTI BU3HAYEHHS MPOBOAMIN 32 OMOMOTOK CTaHJAPTHU30BAHOTO TUTPHUMETPUYHOTO
MeToay Ta (POTOMETPUYHOTO METOIY 332 aT€CTOBAHOI0 METOJUKOI0 Ha mianpuemMcTi «Motop Ciu»

Pe3synbratu HaBeneHi B Ta0. 2

Tabnuns 2 — KoHTposb MpaBUIBHOCTI BU3HAUEHHs BaHaaio (N=5, P=0,95)

DOTOMETPUYHUIN METOJT
CTp—— TurpumMeTpu4HUA
P TIAP TTAH
METOJ
Mac.% Mmac.% Mmac.%
1 2 3 4

13X14H3B2®R 0,307+0,018 0,302+0,010 0,305+0,011
2H55BMTKIO 2,21+0,13 2,18+0,110 2,20+0,112
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BUCHOBKH
1. Bceranoneno, mo yTBOpeHHsS CTIHKOTO KoMmiuiekcy Banazairo 3 IIAH BinOyBaerbcs mpu
pH=2,5.
2. MeTonoM 130MOJIIPHUX CEepili BCTAHOBIIEHO, IO CTPYKTypa KoMIulekcy BaHaxaiio 3 [TAH
npu pH=2,5 Binnosinae ckmaxy M:R=1:1.
3. 3a npomomoroto ximiunoi mnporpamu Chem Office 8.0, Oyma pospoOiena dopmyna
KOMILIEKCY BaHaio 3 1-(2-mipuaninaso)-2-HadTosaom.

4, Po3pobnena Meronuka BHW3HAYCHHS BaHAJII0 B CTANAX 1 0OOpaHI ONTHMAaNbHI YMOBH
MPOBEACHHS BaHai0 B aiama3oHi 0,2-3,0 mac.%.

5. OnTUMaJIbHOIO  YMOBOIO  KUTBKICHOTO  BHU3HAYCHHS  BaHAMIIO  SIBISIETBCS  METO

rpanyoBaibHOTO rpadiky 3a JAOMOMOIOK CTaHAAPTHUX 3pa3KiB OJM3BKUX 3a CKIAIOM 0
anaizoBanoi mpoou: HNCS 11501 ta HNCS 11503 (Kurait).
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