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ABSTRACT
This  study investigated the
development of highly efficient

nanoporous filters for purifying water
contaminated with petroleum products
using sol-gel technology.

A hybrid nanocomposite consisting
of Mg0:Si0::Ca0:Ba0, shaped into
disks, was fabricated. Scanning electron
microscopy (SEM) analysis revealed the
formation of a uniform porous structure
consisting of spherical nanoparticles
with diameters ranging from 33 to 74
nm.
X-ray diffraction (XRD) and
energy-dispersive X-ray spectroscopy
(EDS) confirmed the composite
composition, in which magnesium oxide
accounts for approximately 82%, and
the alloyed components are uniformly
distributed.

The resulting ceramic materials
exhibit high adsorption capacity for
petroleum products, reaching up to
180% of the material weight when heat-
treated at temperatures ranging from 600
to 650°C.

A prototype of a practical multilayer
filter has been developed, demonstrating
high water purification efficiency. The
obtained ceramic materials based on
magnesium oxide are suitable for the
manufacture of filters for purifying oil-
contaminated waters.

Keywords Composite
nanomaterials, water purification, oil
adsorption, sol-gel technology, porous
membranes, pollutant removal,
sustainability, structural analysis.
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Sample Nel (MgO:Si0O::Ca0:Ba0) at 400°C

» - e Zx\' : v_': f e .,':.4. = L ‘;-‘ B ;’ﬂﬁ‘ &?,;‘. :-' ] -

1 2 3 4 H 6 7

Bbicokoe Hanpskenue:15,0kB

El AN Series unn. C norm. C Atom. C Compound Comp. C norm. Comp. C Error

[wt.%] [wt.%] [at.%] [wt.%] [wt.%] [wt.%]
O 8 K-series 25,62 37,79 50,00 0,00 0,00 3,1
Mg 12 K-series 33,76 49,80 43,38 Mgo 82,59 55,99 1,8
Si 14 K-series 1,98 2,93 2,21 Sio2 6,26 4,24 0,1
Cl 17 K-series 2,50 3,69 2,20 3,69 2,50 0,1
Ca 20 K-series 2,38 3,52 1,86 Cao 4,92 3,34 0,1
Ba 56 L-series 1,55 2,28 0,35 BaO 2,54 1,73 0,1

Total: 67,79 100,00 100,00
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Sample Ne2 (MgO:Si0::Ca0:Ba0) at 500°C
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1 2 3 4 5 5
kev

Beuicokoe Hanpaxerwne: 15 0xB

El1 AN Series unn. C norm. C Atom. C Compound Comp. C norm. Comp. C Error

[wt.%] [wt.%] [at.%] [wt. %] [wt.$] [wt.%]
0 8 K-series 28,29 39,45 51,69 0,00 0,00 3,4
Mg 12 K-series 33,70 47,00 40,54 MgO 77,95 55,89 1,8
Si 14 K-series 4,53 6, 32 4,72 $i02 13,52 9,70 0,2
Ca 20 K-series 1,84 2,57 1,35 ca0 3,60 2,58 0,1
Cl 17 K-series 1,63 2,27 1,34 2,27 1,63 0,1
Ba 56 L-series 1,71 2,38 0,36 Ba0 2,66 1,91 Q0,1

Total: 71,71 100,00 100,00
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L Sample Ne3 (MgO:Si0::Ca0:Ba0) at 600°C J

1

2

Boicokoe HanpskeHne:15,0kB

El1 AN Series

unn. C norm. C Atom. C Compound Comp. C norm.

[wt.$%)

[wt.%]

[at. %]

[wt.%]

Comp. C
[wt.%]

0 B8 K-series
Mg 12 K-series
Si 14 K-series
Ca 20 K-series
Cl 17 K-series
Ba 56 L-series

13,44

100,00

100,00

Mgo
5i02
Cao
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