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Abstract. This paper studies methods of lead and zinc metal ions extraction by
dithizone from Khondzha wastewater samples. Inorganic metals or ions can act back
with dithizone to produce colourful coordination. The dithizone reagent is highly
sensitive to the presence of heavy metals such as lead (Pb) and zinc (Zn) as designated
in this study. Inorganic metals or ionic can react with dithizone to produce coloured
coordination compounds. As a result of studying the "composition-structure-property"
system in chemical compounds, it is possible to theoretically predict the properties,
composition and molecular structure of complex compounds during research. Such
information helps to synthesize complex compounds with selected properties,
composition and structure. Creating the basis of theoretical studies of the formation of
complex compounds and the possibility of their practical application is one of the urgent
problems of the chemistry of coordination compounds in the advanced period of
modern science.
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KBAHTOBO-XUMHWYECKHWI AHAJIN3 PEAKIITMOHHON
CITOCOBHOCTU PEATEHTA JUTU30HA (IU®EHUJITUOKAPBA30HA)
AOcTpakTHbIi. B cTaThe H3ydeHBI METOIbl M3BJICUCHUS HMOHOB METAIJIOB
CBMHLIA W IIMHKA JUTU30HOM U3 MpoO CTOYHBIX Boj XOHkU. Heopranuueckue
METaJUIbl WX WOHBI MOTYT JAEHCTBOBaTh B OTBET HA JUTU30H, CO3[1aBasi KPACOUYHYIO
KOOpJMHALUNI. PeareHT AUTH30H OYE€Hb YYBCTBUTEJIEH K IMPUCYTCTBUIO TSIKEIIBIX
METaJUIOB, TakuxX Kak cBuHer (Pb) u munk (Zn), kak yka3aHo B 3TOM HCCIIE0OBaHUH. ~
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Heopranmyeckre WIM HOHHBIE METAJUIBI MOTYT pearupoBatb C JUTU30HOM C
oOpa30BaHMEM OKpAIICHHBIX KOOPJIWHAIMOHHBIX COEAWMHEHWH. B  pesynbTaTe
U3YUYEHHS] CHUCTEMBI «COCTAB-CTPYKTYpa-CBOMCTBO» B XHMHYECKHX COCIUHEHUSIX
MOXHO TEOPETUYECKH MPOTHO3UPOBATH CBOMCTBA, COCTAB U MOJIEKYJISIPHOE CTPOCHUE
CIIOXHBIX COCIMHEHMM B Xoae wuccienoBanuil. Takas uHdopmanus mnomoraer
CUHTE3UPOBATh CJIOKHBIE COCIMHEHUS C BBHIOPAHHBIMU CBOWCTBAMHU, COCTAaBOM H
cTpykrypoil. Co3aHue OCHOB TEOPETHYECKUX HCCIEAOBaHUN  00pa3oBaHUs
KOMIUIEKCHBIX COCTMHEHUH 1 BO3MOKHOCTH UX MPAKTUYECKOTO TPUMEHEHUS SIBIISICTCS
OJIHOW W3 aKTyaJbHBIX 3a7a4 XUMUU KOOPAMHAIMOHHBIX COCAUHEHUU B PA3BUTHIN
MIEPUOJ COBPEMEHHON HAYKH.

KuarwudeBble cjioBa: TUTH30H, METOJ SKCTPAKUIHUH, XOHIXKa, MOHBI METAJJIOB
CBUHIIA U I[IUHKA,

INTRODUCTION

In addition to the widespread use and economic importance of zinc, lead and
related compounds, they are included among the ecotoxicologically dangerous
materials. This makes the removal, separation and purification of these metals from
various sources an important topic of many fundamental and industrial studies[1].

It is known that liquid-liquid extraction techniques play an important role in the
development of processes for the recovery and separation of various metal ions.
Undoubtedly, the selectivity and efficiency of these methods are mainly determined by
the extracting substances [2]. These heavy metals are non-biodegradable and
accumulate in living systems, causing various serious diseases. These metals are widely
distributed in the environment and eventually enter the food chain and are released from
industrial activities (industrial waste, metal production, incineration plants,
electroplating, fuel burning, etc.) and agricultural activities[3]. There are numerous
techniques for extracting metals from water, but extracting metals from seawater stands
out as particularly challenging due to factors like chloride ions and high salt
concentrations. Additionally, this extraction process involves intricate procedures that
demand significant manpower, extensive time, and substantial amounts of seawater
samples[4].. In this research, the dithizone method was employed for trace metal
extraction. Inorganic metals or ions can form colored coordination compounds when
they react with dithizone. This dithizone reagent exhibits high sensitivity to heavy
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metals such as lead (Pb), cadmium (Cd), and zinc (Zn), as highlighted in this study. The
resulting dithizoneate can then be extracted using organic solvents like carbon
tetrachloride (CCly). Furthermore, this study entails pH adjustment measures to
facilitate dithizoneate production[5].
Experimental part

As a result of studying the "composition-structure-property" system in chemical
compounds, it is possible to theoretically predict the properties, composition and
molecular structure of complex compounds during research. Such information helps to
synthesize complex compounds with selected properties, composition and structure.
Creating the basis of theoretical studies of the formation of complex compounds and
the possibility of their practical application is one of the urgent problems of the
chemistry of coordination compounds in the advanced period of modern science.

Geometric optimization of dithizon was fully optimized using the Popl basis set
- RHF/6-311G(d, p) using GaussView 6.0.16 software using the out file generated by
the Avogadro software package. Results of GaussView 6.0.16 calculations using the
DFT (B3LYP) method The Mulliken method and the frontier molecular orbital
(ChegMO) approximation were used to calculate the charges on all atoms[6,7].

Table-1.

Ditison's GaussView 6.0.16 calculated Mulliken charge distribution
Ne Belgie Zaryad
1 C -0.234992
2 C -0.224964
3 C 0.250322
4 C -0.248240
5 C -0.229042
6 C -0.241491
7 H 0.246930
8 H 0.260547
9 H 0.237291
10 H 0.246845
11 H 0.243390
12 C -0.195050
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13 C -0.249194
14 C -0.221005
15 C -0.247535
16 C -0.202237
17 C 0.200322
18 H 0.274424
19 H 0.252153
20 H 0.252118
21 H 0.252268
22 H 0.295461
23 N -0.598566
24 H 0.325167
25 N -0.523293
26 H 0.345377
27 N -0.304051
28 C 0.073523
29 S 0.253329
30 N -0.289805

Figure 1. Mulliken charge distribution of dithizone
In reactivity, the distribution of charge on the atoms of the molecule is important,
that is, they play an important role in predicting the electrophilic and nucleophilic
centers of the molecule. Taking this into account, the total charges of atoms of dithizone
molecules were calculated according to the widely used method of charge calculation -
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Mulliken's method. The calculation results show the localization of the largest negative
charge on the nitrogen atoms of the dithizone molecule. The largest negative charge is
on the nitrogen atom of the amino group and the most mobile hydrogen atom is on the
S-H group[8,9].

Figure 2. Bond lengths in dithizone molecule
One of the main indices used to evaluate the reactivity of organic compounds is
the electron density in marginal MOs (ChegMO). The upper occupied molecular orbital
(UMBO) and the lower unoccupied molecular orbital (QBMO) are frontier molecular
orbitals. An atom with a high electron density in UBMO is an electron-donating atom
and is an electrophilic reaction center. In QBMO, an atom with a high electron density
IS an electron acceptor atom and a nucleophilic reaction center.
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YuBMO =-8,66 eV QBMO =1.18eV
Figure 3. The moleculess of the Republic of DIFEN
(DIFENILTYOKARTBAZON) Effective charging distribution in donor atoms
The most basic molecular orbital orbital orbital orbital orbital density belongs to
the density distribution-band.

The number of sends and Qboma is also important, the difference between orbital
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energy and the difference between them (De = Egbomo-Eugamo, EV). Among the
compounds indicates an increase in the electrical properties of the compound (the
elevation of the employed surface direction). Qboma Enterprise sets 90 e-hardy
capacity of combustible combination. The hardness (1) and softness of molecules is
determined on the basis of CegMo energies. Riddly lonization Potential (i) and
electronic tendencies are equal to 2: 1 (i-a) / 2; softness is found as follows: s =1/ 2/.
Absolut electrical americity is also found on the basis of the CegMO: (I + A) /2 =X

It is known that electrostatic potential is used to determine the parts of the
molecule and the electronic factor, and very important. The color scale is listed in
valuable (minus) and positive (plus) values, and the blue color represents the minimum
(excess electronics area) and indicates atoms act as nucleophilic. Red color indicates an
electronic deficiency near atoms. The Ditizon Esp Sata has shown that the group-NAN
group exists the maximum at the minimum and -s-h band of the group (Figure 4)[10-
13].

Figure 4. Ditizon (Difeniliokarbazon) electrostatical potential

Table 3.2.
Quant-chemical parameters accrued for DITIZON
(DIFENILTYOKARRAZON)
Quantum-chemical parameters Ditizon
Evuemo, eV -8,66

EQBMQ, eV 1,18
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|AE|= Egsmo — Evusmo (eV) 9,85
lonization potential, I=- Eyusmo, (V) 8,66

Tendency, A=-Egsmo, (V) -1,18

Electrophonel, y= (I1+ A)/2 (eV) 3,74
Chemical hardness, n= (- A)/2 (eV) | 4,92
Chemical potential, p,=-(I + A)/2 (eV) | -3,74
Chemical softness, 6 = 1/(2n) (eV-1) 0,10
Electrophication index, o=p,%/2n (eV) | 1,42

Dipol moment, p (Debay) 4,25

With the help of the Chemdrow professional program, the dicy element
analysis, the 13C and 13c shows spectrums were studied. The results were given
in Figures 4 and 5.
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(1E)-N,2-diphenyldiazene-1-carbohydrazonothioic acid
Chemical Formula: C{3H,N,S
Exact Mass: 256,08
Molecular Weight: 256,33
m/z: 256.08 (100.0%), 257.08 (16.4%), 258.07 (4.5%), 258.08

(1.2%)
Elemental Analysis: C, 60.92; H, 4.72; N, 21.86; S, 12.51
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CONCLUSION.
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This article analyzed the recovery ability to form a complex crease with lead ions
of Dietsia. According to the results of the study, the lead was determined that the
reaction molecule was named two ions.
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