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SORPTION CAPACITY OF MIXED SORBENT

Abstract. To date, the most pressing issue is water pollution, the need to make a
decision on the processing of dangerous discharges that have entered the water in the process
of use in the national economy. Due to the presence of a large number of obstacles in the
process of preparing water for water use, a major problem is associated with the presence of
man-made disasters, the consequences of natural phenomena. The active operation of
production has more than doubled in recent years, which leads to an increase in the use of
Water Resources. The total mass of water pollutants worldwide is fifteen billion tons per
year, of which three million tons are heavy metals. In this regard, the mixed sorbent we are
researching has high sorption capabilities, cost-effective properties, environmentally
friendly.
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Introduction. For mankind today, water purification is one of the main
problems. It has been established that the water resources of some regions of our
earth are contaminated with toxic substances, and groundwater is contaminated with
heavy metals [1,2]. Wastewater from these heavy metal ions During the cleaning
process, an absorption method was used to prevent recontamination. Absorption
materials are obtained from high efficiency metal solutions [3,4]. Studies use
combined absorption materials, both mineral and carbonaceous. Mineral sorbents
include activated carbon, other silica gels and zeolites. Mixed sorbents have
absorption capacity for each individual metal ion. Currently, activated carbon is
widely used. Mixed sorbents have absorption capacity for each individual metal ion.
Currently, activated carbon is widely used. Various sorbents made from wood,
carbon, polymers or industrial waste are among the fibers that can be used as
additives. This is harmful to the environment and the economy. In addition, purified
coal and clay are commonly used to extract metal ions. Used to reduce the cost of
biological treatment of industrial water using natural and other absorption
materials [5].
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Contamination of surface and groundwater by heavy metal ions is widespread
when exposed to the human body. Heavy metal ions have a toxic, allergic and
carcinogenic effect on all systems of the human body. Toxic metals include cadmium
and lead. According to Sanpin Cd — 0.001 mg/dm? is concentrated in the bovine of
lamellar Pb — 0.03 mg/dm? vessels [6].

Conditions and methods of research. The composition of the mixed mineral
sorbent. During the study, the composition of water using effective methods using
mineral sorbents

Problems of purification from Cd, Pb ions were considered. Based on the
purpose of the work , in the process of removing Cd, Pb ions from artificial solutions
involves obtaining mineral absorbers in the process of studying their chemical
properties, as well as their absorption capacity.

The following combined sorbents were selected:

1. Zeolite.

2. Pyrite -is an iron disulfide of the chemical composition FeS, (46.6% Fe,
53.4% S). Impurities of Co, Ni, As are not uncommon, Cu, Au, Se, etc.

3. (a-Fe* O (OH)) sample.

Research results. Finding a mixed mineral sorbent. For further study of
various properties of mineral sorbents, their preparation is done by grinding in agate
solution, with further separation into fractions: less than 0.1 mm; 0.51 mm; 1.5-2.5
mm. for filtering, filters with cells of this type were taken: 0.1 mm; 0.5 mm; 1 mm;
1.5 mm; 2.5 mm. In own area, volume and the filtration properties of mineral suckers
obtained in the extraction of cadmium and lead ions from artificial solutions were
studied by mixed mineral suckers with a grain size of 0.51 mm, i.e. seolite-forty
percent; pyrite-thirty percent; goethite — thirty percent.

Physico-chemical properties of mixed isotopes. Determination of the specific
location and size of the combined isotopes is carried out using the best available
methods. The following table shows the values for this area like many wizards and
witches.

Table 1
Specific surface area, pore area and volume of the studied sorbents
Sample Particle size, Specific surface Specific volume pores,
mm area, m?/g cmi/g
Zeolite Less than 0.1 25.3 0.011
0.5-1 21.1 0.009
1,5-2,5 19.4 0.008
Goethite Less than 0.1 4.1 0.002
0.5-1 2.8 0.001
1.5-2.5 2.2 0.001
Pyrite Less than 0.1 0.765 0
0.5-1 0.594 0
1.5-2.5 0.136 0
Sample 1 0.5-1 9.4 0.0048

During the study, we can see that the surface area of pyrite is small, and the
volume of its pores is zero. For sorbents, we can see an increase in the specific
surface when the fractional composition of a given sample decreases.
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Discussion of research results. Determination of adsorption capacity of
mixed sorbent, the study of the sorption capacity of sorbents obtained from mineral
sorbents was carried out on a multi-tab platform. According to Goso, we put 0.3
grams of the sorbent under study in a glass and add a solution of 30 cm® sample. As
a model solution, metal ions are prepared in distilled water. The Model Solution
contains cadmium ions with a concentration of 5.04 mg/dm? and the initial
concentration of lead ions is 10.12 mg/dm?, and mixing processes between 1,5 and
15 are carried out between 30-60 min.

After mixing, the filter is separated from the adsorbent in a "blue ribbon™ paper
filter. The content of Cd2+ and Pb2+ ions in the initial model solution and filtrate
was analyzed by inverse voltammetry on the TA-07 analyzer device [7].

Conclusion.

1. Mixed sorbents were obtained on the basis of mineral sorbents.

2. To obtain mixed sorbents, the required amount of various minerals is
selected.

3. Determine the actual surface area and actual pore volume in individual
components and final sorption materials;

4. Conducting sorption studies of individual components and mixed sorbents
while extracting Cd?* and Pb?* ions from sample solutions.

5. Based on the conducted research, it was concluded that the possibility of
using mineral composite sorbents to purify water from heavy metal ions is very high.
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APAJIAC COPBEHTTIH COPBLUUANDBIK KABINETI

AHgatna. CyabliH nacTaHybl ByriHri TaH4a eTe Kypaeni macesie 60/bin OTbIP XKaHE cy
obbeKTinepiHe KayinTi TeriHainepai ToKTaTy, onapAbl XablK WapyaLblablFbiHAA NANAANAHY
KesiHZe Cy opTanapblH Ta3apTy Typanbl WeLwim Kabblngay KaxeTTiniri TybiHAanabl. Kasipri
YaKbITTa cyapl NaiganaHyfa AalblHAAY afaM3aTTbiH OHAIPICTIK KbISMETIHIH, KYLUEtOiHE KaHe
TEXHOFEHAIK anatrap MeH Tabufn KybbinbicTapablH, KebetoiHe GanaHbICTbl eTe OTKip
Mmacene. AamsaTTblH, eHAIPICTIK 6enceHAiniriHiH, Kylwetoi COHFbI *KapTbl Facblpaa eKki eceaeH
acTaM eCKeH, Cy pecypcTapbiH NakAanaHyablH, apTybliHa akenei. Kasipri yakpltta anemae
rmapocdepaHbl NacTaylibl 3aTTaPAblH, *KUbIHTbIK MAccacbl XbliblHa 15 mAapa. T Kypanabl,
OHbIH, iWiHAEe ayblp meTangap — *KbliblHa 3 MAH.T. OcbifaH 6altNaHbICTbl SKOHOMUKAbIK,
TUIMAI, 3KONOTUANBIK 3UAHCLI3 apanac copbeHTTepaiH, copbuMAnbIK TUIMAINIrIH 3epTTey
MaKcaTblHAA TMiMAi copbeHTTepAiH copbLMANbIK KabineTTepiHiH TMiMAINIriH 3epTTesiK.

Tipek ce3pep: copbuus, copbeHT, KeleHai, ayblp MeTangap, LeoaUT, reTuT, MUpUT.
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COPBUMOHHAA CNOCOBHOCTb KOMBUHNPOBAHHOIO COPBEHTA

AHHOTauusA. 3arpsA3HeHWe BOAbl Ha CEroAHALWHWIA OeHb ABAAETCA [AO0CTaTOYHO
cepbesHoi Npobaemoi 1 BO3HUMKAeT HEO6XOAMMOCTb NPUHATUA PELLEHUA O NPEKpaLLeHUU
OMacHbIX cOpOCoB B BOAHbIE 0OBEKTbI, OYUCTKE BOAHOM Cpeabl NPU MX UCMONb30BaHUW B
HapoAHOM xo3flicTBe. B HacToslee Bpems MOArOTOBKa BOAbl K BOAOMO/b30BAHUIO
ABAAETCA A0CTaTOYHO OCTPOW Npobaemoli, CBA3aHHOMU C yCUIeHUEM MPOU3BOACTBEHHOM
[eATeNbHOCTM 4YeNoBeYecTBa U yBE/AMYEHUEM TEXHOTEHHbIX KaTacTpod U NpupoaHbIX
ABNEHUNA. YcuneHWe NPOU3BOACTBEHHOW aKTMBHOCTM 4YeNoBeyecTsa MNPUBOAMUT K
YBE/IMYEHWNIO WCMO/Ib30BAHUA BOAHbBIX PECYPCOB, KOTOPOE 3a MNoC/iefHWe TMo/BeKa
yBesnmuunocb 6onee yem BABoe. B HacToslee Bpema COBOKYMHAA Macca 3arpsAsHAOLUX
BeLlecTs rugpocdepbl B MUpe cocTaBsfeT 15 mapa. T, B TOM YMCNE TAXKENbIX MeTannos — 3
M/H. T/roa. B cBA3U ¢ 3TM Mbl nccnenoBany ahpdeKTUBHOCTb COPBLMOHHBIX CNOcobHOCTEN
3pdEKTUBHBIX COPBEHTOB C LieNbio U3yyYeHUs COpOLMOHHOM 3dPEKTUBHOCTU IKOHOMUYECKM
3pdEKTUBHbIX, 3KONOTUYECKM Be3BpeHbIX KOMBUHUPOBAHHbLIX COPOEHTOB.

KnioueBble cnosa: copbuusn, copbeHT, KOMBUHUPOBAHHbIN, TAXe/Nble MeTabl,
LLeOoIUT, FreTUT, NUPUT.
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