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One of the most important environmental problems on a global scale is the pollution of
water areas, coastal areas and soils with petroleum products, the main source of which is
wastewater from various industries, agricultural and national enterprises (oil production and
refining, transport, metallurgy, etc.). Petroleum products are among the ten most dangerous
pollutants. Flotation is the most effective way to treat wastewater from coarsely dispersed
petroleum products. This is due to the fact that petroleum products have a low density and
negative hydraulic size (rate of ascent), as well as are hydrophobic and the surface of their
globules is not wetted by water. The process of extraction of oil products from model
solutions by flotoextraction method has investigated. Flotation extraction is a flotation
process during which the floated substance (sublate) is concentrated in a thin layer of organic
matter located on the surface of the aqueous phase. It is established that this process is
influenced by a number of factors: the presence of surfactants, pH of the solution, the
duration of the process [1].

For the experimental study of the flotation extraction process, the model solution
(emulsion) was prepared from Al-95 gasoline. Working concentration 160 mg / dm3. To
prepare the model solution, 160 mg of gasoline was transferred to a volumetric flask with a
volume of 1 dm? and stirred vigorously. Then the solution in the required amount was made
surfactant, adjusted pH. The solution was quantitatively transferred to a flotation extraction
column (Fig. 1) and added 10 cm?® of organic phase (isoamyl alcohol). The gas supply was
switched on, which was monitored by a flow meter, and the gas was bubbled through the
solution for a set time (30 minutes). An aliquot of the solution was taken after flotation
extraction and the residual concentration was analyzed by photometric method.
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1 - compressor; 2 - flotation extraction column; 3 - air dispergator.
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The results of the collector's choice are presented in Fig. 2. The following surfactants
were investigated: hexadecyltrimethylammonium bromide (CTAB); nonionic AF; | Q
hexadecipyridinium chloride (GPC); sodium caprylate; polyhexamethylene guanidine | &
hydrochloride (PGMG-HC). i
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Fig. 2. The efficiency of the process of flotation extraction with different collectors

It can be concluded that the highest degree of gasoline extraction is observed while using a
cationic collector - polyhexamethylene-guanidine hydrochloride (85%).

The duration of the flotation extraction process varied from 10 to 50 minutes using a PGMG-
HC collector. During the process for 10 + 25 minutes, the maximum degree of extraction was not
reached, ie the substrate did not have time to fully transition from the agqueous phase to the
organic (Fig. 3). The maximum transition of the substrate to the organic phase was observed
when the duration of flotation extraction was 30 + 40 minutes, and the degree of extraction was
85%. As the duration of the process increases to 50 minutes, the degree of extraction decreases
due to the process of reverse transition of the substrate from the aqueous phase to the organic
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Fig. 3. Dependence of the degree of gasoline extraction on the duration of the flotation
extraction process

The process of extraction of oil products from model solutions by flotoextraction method was
investigated. It is established that this process is influenced by a number factors: pH of the
solution, duration of the process, the presence of surfactants.

As a result of experiments (under constant conditions: volume of organic phase (isoamyl
alcohol) - 10 cm?®, working volume of column - 200 cm®) the following optimal conditions were
established: collector - polyhexamethylene guanidine hydrochloride (PGMG-HC); pH 5; the
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duration of the process is 30 minutes. The degree of extraction of petroleum products under these
conditions is 85%.
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VYkpaiHa ChOTOJHI € OJHI€I 3 Tepmux mo €Bpomi 3a 3a0pyIHEHHSM HABKOJIUITHHOTO
cepenopuma. OmHUM 3 TakuxX 3a0pyaHIOBadiB € (QopMalpleriay — Ie NpHpoAHa XIMiuyHA
pEYOBHHA, IO BUKOPHUCTOBYETHCS Yy XIMIUHIA Tamy3i, AJisi BUTOTOBJICHHS PI3HOMaHITHUX
peuoBuH. I'JIK dopmanpaeriny y BoZOWMHIIAX PHOOTOCIIONAPCHKOTO IMPU3HAYCHHS CTAaHOBHTH
0,25 mr/n, ToMy mepea CKUAAHHSIM Yy KaHANI3aIll0 CTiYHI BOJH, IO MICTATH (OpMaNbJIErij,
MaroTh OyTH OYHIIICHI.

MeroaiB OUYHUIICHHS TaKUX BOJ iCHY€ JNeKiabka. OOWH 3 aKTyalbHHUX Ha TEHEPINIHIN Yac €
METOJI CYMICHOI'O BHKOPHCTAHHS O30HY M aKTHBOBAHOIO BYTULISA, IPH LBOMY BiIOyBa€ThCS
OKHCHO-COpOIliiiHa B3aeMoOgis, y SKiii BYTULIS BiJITpae pojb KaTami3aTOpy OKHCHEHHS
dbopmanbieriay.

AHAJIOTIYHUIA MEXaHi3M il Ma€ Takuh BIIOMUH COPOEHT SK 3aIi30-MapraHileBl KOHKpPEIii
(BMK). Ile ayToreHHi MiHEpaJlbHI CTPYKTYpH TiAPOKCHIIB 3ajli3a Ta MapraHii sKi
YTBOPIOIOTBCSI Ha JHI 03ep, MOpiB Ta OKeaHiB. IcHyrooTh Mmeroam BukopuctanHs 3MK mis
OYMIIICHHS CTIYHUX BOJI TIPOMMCIIOBUX IMAMPHEMCTB B SIKOCTI copOriitHoro martepiany [1], ane
noOyBaHHS TaKUMX MiHEpalIiB € JOpPOroBapTICHUM. BHKOpPUCTaHHS INTYYHOTO 3alli30-
MapraHIeBOr0 COPOCHTY 3 MPOMHUCIOBHX BIJIXOJIIB MOXKE 3HAYHO 3/ICIIECBUTH MPOIEC OYHUIICHHS
CTIYHUX BOJI.

Mertoro poGoTu OyJI0 TOCTIKEHHS MPOIECy OYUIIECHHS CTIYHOI BOJM BiJ (OpMaIbIETiAy 3
BUKOPHCTAHHSM 3aJ1130-MapraHIleBOro COPOCHTY 3 BiAXOiB BUPOOHMIITBA T1IPOXiHOHY [2].

Jnst gocmipkeHHsT OynM HagaHi 3pa3Kd CTiYHOI BOAM IICHs TPOMMBAHHS pPeakTopa Bif
npeCcTaBHUKIB (papMalieBTUYHOro mianpuemcTsa B micTi LllocTka.

Bwmict popmanbaeriay B BOAI BU3HAYABCS METOIOM HOJTOMETPUYHOrO TUTpyBaHHs. [3].

B xomi mocmipKeHHsS BCTAHOBJICHO, IO IMIBHUIKICTH cOpOIii (GopMambAeriny NpaKTHIHO
oaHaKoBa mpoTsroM mepmux 60 xB. Ile MOXXHA MOSICHUTH OKMCHEHHSM (hopmaibaeriay, Woro
B3aEMO/IIEI0 3 OKCUIAMU 3aJIi3a, SIKa KaTali3yeThCs HASBHICTIO OKCUAY MapraHip. CTaTucTHYHA
copOriitHa eMHICTh cOpOeHTy 3a (popmanbaerizom aopiBHIOe 3,44 mr/r. CTymniHb BUIYYCHHS B
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