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SPECTROPHOTOMETRIC DETERMINATION OF IRON(II) WITH
1,2-BIS((4-OXOPENTANE-2-ILIDEN)AMINE)ETHANE

Academician of ANAS R.A.Aliyeva, A.Y.Abiyeva, Kh.D.Nagiyev,
M.F.Mammadova, F.M.Chiragov

Complexation of iron(l1l) with 1,2-bis((4-oxopentane-2-iliden)amine)ethane in the presence
of third components - 1,10-phenantroline, 4-aminoantipyrine and sodium dodecylsulfate is investi-
gated by spectrophotometric method and high selective method of its definition in natural objects is
worked out. It was found that in the presence of third components iron(l111) forms different liganded
complexes with the reagent, where in bathochromic shift is observed in the absorption spectrum
and the maximum yield moves to acidic environment compared to binary complex. Effects of reac-
tive components, time and temperature to the forming of different liganded complexes id studied
and their stoichiometry is defined by different methods. It has been shown that definition of iron(l11)
with 1,2-bis((4-oxopentane-2-iliden)amine)ethane in the presence of 1,10-phenantroline is highly
selective. The designed method is used for definition of iron in volcanic rocks of Lesser Caucasus of

Kalbajar region of Azerbaijan Republic.
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For spectrophotometric definition of iron
(1) in natural and industrial objects chelating
organic reagents, which consist of donor atoms
of Nitrogen and Oxygen, are widely used [1 - 3].
Due to the biggest chemical and analytical char-
acteristics different liganded complexes of these
reagents with iron(l11) have great practical value
[3-5].

The main purpose of this work is investiga-
tion of complexation of iron(l1l) with 1,2-bis((4-
oxopentane-2-iliden)amine)ethane in the presence
of 1,10-phenantroline, 4-aminoantipyrine and so-
dium dodecylsulfate as a third component and
working out of highly selective methods of its
definition in natural objects.

Experimental part

Reagents. Standart 1,0-10"2 M solution of
iron(I11) is prepared by dissolving of calculated
hitch of metallic iron by method [6]. 5,0-10° M
working solutions are received through dilution
of initial solution with distilled water before its
using.

In this work 5,0-10° M solutions of 1,2-
bis((4-oxopentane-2-iliden)amine)ethane  (R)
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and 1,0-102 M solutions of third components -
1,10-phenantroline (Phen), 4-aminoantipyrine
(Ant) and sodium dodecylsulfate (DDS) were
used. Reagent, 1,10-phenantroline and 4-amino-
antipyrine solutions were prepared by dissolving
of corresponding hitches in ethanol and natrium
dodecylsulfate in distilled water. All the used
reagents had qualification not less than reagent
grade. For creating necessary acidity acetate-
ammonia buffer solutions (pH 3-11) and HCI (0-2)
were used.

Equipment. Optimal density of solutions
is measured on the spectrophotometer "Lamb-
da-40" with computer software (Perkin Elmer
firm) and on the photoelectrocolorimeter KFK-
2 in the cuvettes with layer thickness 1,0 cm.
pH value of solutions was measured with pH-
meter pH-121 with glass electrode.

Results and discussions

Iron(111) forms colored complex compo-
und with reagent in acidic environment at pH
interval 1,0-7,0 with maximum of light absorp-
tion at A=402 nm, and reagent itself absorbs in
this environment at A=336 nm. The maximum
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yield of complex is observed at pH 4,5-5,0. In
the presence of third components different ligan-
ded complexes Fe(lll)-R-Phen, Fe(lll)-R-Ant,
Fe(ll1)-R-DDS are formed, wherein the batho-
chromic shift is observed compared to the spec-
trum of binary complex and maximum yield of
complexation moves to the acidic environment.
Maximal absorption of complexes Fe(l11)-R-Phen,
Fe(l11)-R-Ant and Fe(l11)-R-DDS is observed at
420, 412 and 413 nm respectively. The yield of
different liganded complexes Fe(l11)-R-Ant and
Fe(ll1)-R-DDS is maximum at pH 4,0-4,4 and
pH 3,8-4,2 for Fe(ll1)-R-Phen. Color of reagent
and complexes depend on acidity of environ-
ment, therefore absorption spectras have been
studied on the background of control experiment
(R+Th.c.) during complexation. It was found
that optical density of different liganded com-
plexes of iron(lll) on the background of control
experiment is maximum at 400 nm.

Effect of concentration of reactants, tem-
perature and time to complexation of binary
and different liganded complexes have been
studied . It was found that all the complexes of
iron(I11) are formed immediately after mixing
of solutions and have high stability. So if binary
complex is stable during 2 hours and boiling till

60°C, then different liganded complex is stable
during over than one day and boiling till 80°C.
The vyield of binary complex iron(lll) is maxi-
mum at concentration of reagent 6,0-10* M and
optical density of its solution is stable at 3,0-7,0
fold molar excess of reagent. The maximum
yield of different liganded complexes Fe(lll)-R-
Phen, Fe(111)-R-Ant, Fe(l11)-R-DDS is observed
at the concentration of reagent 5,0-10* M and
4,0-10% M concentration of third components.
Optical density of solutions of different ligan-
ded coplexes is constant at 2,5-8,0 fold molar
excess of reagent and 2,0-10,0 fold molar
excess of third components.

The stoichiometry of components it the
compound of colored complexes of iron(lll)
has been found with the isomolar series meth-
od, Starik-Barbanel’s relative yield method and
equilibrium shift method [7]. All the methods
have shown that, the stoichiometry of compo-
nents in the compound of binary complex is 1:2 and
1:1:1 in different liganded complexes (Table 1).
The number of protons displaced during com-
plexation have been defined by Astakhov's
method and specified stoichiometry of compo-
nents in complexes have been confirmed [8].

Table 1
Chemical and analytical characteristics of Fe(111) complexes with 1,2-bis
((4-oxopentane-2-iliden)amine)ethane
conpo- | ety
Amax, | AN, e 10° Cinc/C nents SO
Complex | pHopt am | nm | (at ) Cr/Cre - 1gp stoichio- calibration
graph,
metry
mg/ml
Fe-R 45-5,0| 402 | 66 | 0,55+0,01 | 3,0-6,0 9,95+0,20 1:2 2,24-11,2
Fe-R-Phen | 3,8-4,2 | 420 | 84 | 0,70+0,02 | 2,5-8,0 | 2,0-10 | 17,46+0,27 1:1:1 1,12-11,2
Fe-R-Ant | 4,0-4,4 | 412 | 76 | 1,15+0,02 | 2,5-8,0 | 2,0-10 | 16,72+0,26 1:1:1 0,84-13,4
Fe-R-DDS | 4,0-4,4 | 413 | 77 | 0,80+0,01 | 2,5-8,0 | 2,0-10 | 13,19+0,24 1:1:1 1,12-11,2
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The stoichiometry and stability constant of
binary complex Fe(lll)-R were defined with the
curve intersection method. Results were confirmed
and it was found that Igp(Fe-R)=9,95+0,20. Con-
sidering molar stoichiometry in different liganded
complexes their stability constants have been de-
termined. It was found that in the presence of third
components stability of complexes greatly in-
creases: Igp(Fe-R-Phen)=17,46+0,27; Igp(Fe-R-
Ant)=16, 72+0,26; Igp(Fe-R-DDS)=13,19+0,24.

Calibration graph is linear at the range
2,24-11,2 mg/ml Fe(lll) for the Fe(lll)-R com-
plex, 1,12-11,2 mg/ml for Fe(lll)-R-Phen and
Fe(I11)-R-DDS and 0,84-13,4 mg/ml for Fe(lll)-
R-Ant. Molar light absorption coefficients of
complexes Fe(lll)-R, Fe(ll1)-R-Phen, Fe(lll)-R-Ant
and Fe(111)-R-DDS at Aopt are
(0,55£0,01) -10%, (0,70+0,02).10%,(1,15+0,02)-103
and(0,80 +0,01)-103 respectively.

Studying the effects of foreign ions and
masking agents on the results of determination
of iron(l11) have shown that, in the presence of
third components selectivity of reaction greatly
increases. The method of determination of
Fe(I11) with the reagent in the presence of 1,10-
phenantroline has the highest selectivity. So
over than 5000 fold amount of alkaline, alka-
line earth and rare earth elements don't inter-
fere the determination of Fe(lll) in the Fe(lll)-

R-Phen different liganded complex form; 1000
fold amount of Cu(ll), Co(ll), Zn(l1l), Ni(ll),
Cd(lI1), Mn(I1), Mg(ll), Pb(ll), Cr(l1), AI(II),
Th(IV), U(VI); 500 fold amount of Ga(lll),
In(111), Bi(ll1), Sb(llN), Ti(1V), V(V), Nb(V),
Ta(V), F, HPO4*, C,04>; 100 fold amount of
Zr(1V), Hf(1V), Mo(VI1) and W(VI).

The designed method is used for determi-
nation of iron in volcanic rocks of Lesser Cauca-
sus of Kalbajar region of Azerbaijan Republic.

Analysis. The sample rock weight with
5,0 g of mass is dissolved in the mixture of 20
ml HF + 15 ml HCI + 5 ml HNOs in the glassy
cup. The received paste is processed with 4-5
ml of HNOgz at 60-70°C till the complete distil-
lation of HF. Precipitate is dissolved in distil-
lated water, filtrated in 50 ml capacity flask and
diluted to mark. The aliquot part of solution is
placed in 25 ml capacity volumetric flask, 2,5
ml of 5,0-10° M solution of reagent, 1,0 ml of
1,0-10 M of 1,10-phenantroline are added and
brought to mark with pH 4,0 acetate-ammonia
buffer solution. Optical density of solution is
measured on the photoelectrocolorimeter KFK-
2 at 400 nm in the cuvettes with layer thickness
1,0 cm on the background of control experi-
ment. The amount of iron is found on the pre-
built calibration graph. Results of determination
of iron volcanic rocks are shown in the Table 2.

Table 2
Results of determination of iron volcanic rocks (n=5, P=0,95)
Rock samles Licensed compound amounts, % Found Fe, % Sr

I TiO> - 0,75; Fex03-4,52 (Fe — 3,164); FeO — 0,88; | 3,840+0,106 0,024
(Fe — 0,684); CaO — 5,88; MgO — 1,50; P20Os —
0,72; MnO - 0,02; K20 —4,00; Na20 — 5,40; In.03
— 0,01; Ga203 — 0,00945; Se>0s — 0,01; SeO3z —
0,05; REE - 0,70; H20 — 0,29; SiO2 — left.

I TiO2 - 0,70; Fe203-4,68 (Fe — 3,276); FeO — 0,74; | 3,861+0,093 0,021
(Fe — 0,684); CaO — 5,88; MgO — 1,10; P20s —
0,71; MnO - 0,02; K20 — 3,92; Na20O — 5,60; In.03
— 0,01; Ga,03 — 0,0102; Se;O3 — 0,01; SeOs —
0,05; REE - 0,30; H20 — 0,13; SiO — left.
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DOMIRIN(III) 1,2-BiS((4-OKSOPENTAN-2-ILIDEN)AMIN)ETANLA
SPEKTROFOTOMETRIK TOYINi

R.O.9Oliyeva, A.Y.Abiyeva, X.C.Nagiyev, M.F.Mammadova, F.M.Ciraqov

Ugiincii komponentlor — 1,10-fenantrolin, 4-aminoantipirin vo natrium doselsulfat istirakinda domirin(l11) 1,2-
bis((4-oksopentan-2-iliden)amin)etanla kompleks amalo gotirmasi spektrofotometrik metodla tadqiq edilmis vo tobii
obyektlords onun toyini iigiin yiiksok segiciliyo malik metodikalar iglonilib hazirlanmigdir. Miioyyon edilmisdir ki,
tiglincii komponentlor istirakinda domir(l11) reaktivlo miixtslifligandli kompleks birlagsmalar omolo gatirir ki, bunun da
naticasinds udma spektrindo binar kompleksin udma spektri ilo miigayisads batoxrom siiriismalor vo maksimum ¢ixi-
min daha turs mihito dogru siiriigmoasi miisahido edilir. Miixtslifligandli komplekslorin amalo golmasine komponent-
lorin qatiliginin, vaxt vo temperaturun tasiri Oyronilmis vo torkibi miixtalif metodlarla toyin edilmisdir. Miiayyan
edilmisdir ki, domirin(I11) 1,10-fenantrolin istirakinda reaktivla toyini daha yiiksok seciciliys malikdir. Islonilmis meto-
dika Azarbaycan Respublikasit Kolbacar rayonu srazisindon gotiiriilmiis Kicik Qafqazin vulkanik dag siixurlarinda do-
mirin toyini tigiin totbiq edilmisdir.

Agar sézlar: domir(111), 1,2-bis((4-oksopentan-2-iliden)amin)etan, 1,10-fenantrolin, miixtalifligandli kompleks,
vulkanik dag siixuru

CHEKTPO®OTOMETPUUYECKOE OINPEJEJEHUE KEJIE3A(III)
C 1,2-BUC ((4-OKCOMEHTAH-2-WJINJEH) AMAH)DTAHOM

P.A.AnueBa, A.FO.AbueBa, X./I.Harunes, M.®.MamenoBa, ®.M.Usiparos

CriekTpopOoTOMETPUIECKIM METOJJOM HCCIIEIOBAaHO KoMIutekcooOpaszoBanme xemne3a(lll) ¢ 1,2-6mc((4-oxco-
NIeHTaH-2-WINJIeH)aMUH)3TaHOM B MPUCYTCTBUH TpeThero kommonenta — 1,10-¢penantponnna, 4-aMHHOAQHTUIIMPHHA 1
JoAenwicynbdar HaTpus U pa3padoTaHa BBICOKOCEIEKTHUBHAS METOAMKA ONPENENICHHSI €ro B NMPUPOIHBIX OOBEKTAaX.
YCcTaHOBIICHO, YTO B MMPUCYTCTBUH TPETHUX KOMIOHEHTOB sxene3a(lll) ¢ pearenroM 00pa3yroTcst pa3HOIUTaHHbIE KOM-
IUIEKCHI, IPH 3TOM HaOIIOAI0TCA 0aTOXPOMHBIE CABUTH B CIIEKTPE MOTJIOMICHNS, 1 MAaKCUMAIBHBII BBIXOJ] CABUTAET-
¢S B KHCIIYIO Cpefy 10 CPaBHEHUIO ¢ OMHAPHBIM KOMIUIEKCOM. V3ydeHo BIHMSHIE pearupyroIinX KOMIOHEHTOB, Bpe-
MEHHU U TeMIepaTyphl Ha 00pa30BaHKE PAa3HOJIUTAHAHBIX KOMIIEKCOB U ONPEeNICeHA UX CTEXHOMETPHS Pa3InyHBIMU
metozamu. [lokazaHo, uto omnpenenenue xeneza(lll) ¢ 1,2-0uc((4-okconeHTaH-2-UIHIEH)aMUH)ITAHOM B MPUCYT-
ctBun 1,10-penanrponuna BeicokousOuparenbHa. PaspaboranHas MeToAMKa MPUMEHEHA ISl ONPE/ICNICHHS JKeJle3a B
BYJIKaHOTEHHBIX ropoaax Manoro Kaskaza Kenbbamkapckoro paiioHa AzepoOaitinkanckoit Pecy6mukw.

Knroueswvie cnosa: ceneso(Ill), 1,2-6uc((4-oxconenman-2-unuoen)amun)sman, 1,10-¢henanmponun, pasHonu-
2aHOMbIL KOMNIIEKC, GVIKAHO2EHHble NOPOObl
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