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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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POLYMER WASTES’ FLOTATION
SEPARATION RESEARCH RESULTS

Abstract. For separation of plastic wastes (polyamide (PA), acrylonitrile butadiene styrene (ABS) and
polystyrene (PS), a flotation method is proposed. Using this method, the effect of concentration of surface-active
substances (surfactants), which were used as polidocanol, sulphanole and a mixture of surfactants containing sodium
laureth sulfate and diethanolamide, was studied.

The research results analysis of the flotation separation of a mixture of crushed plastic wastes was carried out
according to the calculated values of the extraction of a floated component € and the purity of a concentrate . It was
noted that the maximum extraction of the floated component depends on the polymer and surfactant type. A mixture
of surfactants at lower concentrations allows to achieve greater extraction of the floated component with less
foaming ability.

The research results on the extraction of polystyrene from the air flow rate at various concentrations of
surfactants’ mixture show that the extraction has a maximum at a certain air flow rate. At low air flow rates, the
working volume of liquid is not saturated enough with gas bubbles. If the optimal value of air flow rates is exceeded,
many gas bubbles are formed that are not involved in the flotation process.

The research results on the extraction of polystyrene from the aerated liquid layer height at various
concentrations of surfactants’ mixture show that, at a low height of the aerated liquid layer, the probability of
collision of a plastic particle with an air bubble is low and some potentially floated particles seek the bottom of an
apparatus without having time to collide with an air bubble.

When assessing the influence of liquid temperature on the flotation process, it was found that increasing the
liquid temperature above 20°C leads to a sharp decrease in ABS and PS extraction. This is explained by the fact that
the dependence of the surfactants’ foaming ability on the temperature is characterized by solubility curves and for
most surfactants they have an extremum.

Key words: flotation, plastic wastes, surface-active substances, concentration, air flow rate, liquid layer height,
temperature.

Introduction. In the world there is a constant increase in the consumption of polymer materials (PM)
[1,2], which occupy a leading position in terms of production of raw materials.

The accelerated growth in the production of polymer materials and the expansion of their applications
in various industries is explained by their manufacturability, ease, convenience, cost-effectiveness, safety,
a set of valuable operational properties and high aesthetics. Plastics are serious competitors to glass,
ceramics and metal [3].

At the same time, the use of products from polymer materials certainly causes waste formation. The
increase in PM production and consumption inevitably entails an increase in the amount of their wastes.

In recent years, the problem of processing plastic wastes has taken an important place in the world,
since the bulk of wastes is destroyed by inefficient methods [4-8].

Promising processes for the separation of PM are flotation based on various wettability, since they are
quite simple in hardware and reliable. This requires the presence of surface-active substances and gas
bubbles in the working volume of an apparatus [9,10].
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Experimental plant and research methodology. A diagram of the laboratory-scale plant of a
column flotation apparatus with pneumatic aeration of liquid to study the effect of the main process
parameters on the flotation separation of a mixture of crushed plastics is shown in figure 1.

The plant includes the reservoir / for carrying out the flotation process, which is filled with water
from the line /¢ using the valve Bul. Inside the reservoir /, at its bottom, the aerator 2 is fixed for
introducing air into the working volume of the apparatus in the form of bubbles. The working volume of
the apparatus is the volume of liquid between the aerator and the foam layer (liquid surface). The aerator
is installed in the lower part of the apparatus with the ability to adjust the plant’s depth to determine the
optimal aerated liquid height. The air flow rate supplied from the compressor to the reservoir [ is
regulated by the valve Bu2 and is controlled by a rotameter.

Bud

-2z

1 — reservoir; 2 — aerator; 3 — bladed batcher; 4 — feeder; 5, 6 — separators; Bul-Bu4 — valves;
T1 — thermometer. Flows: /¢ — water to fill the reservoir; 2¢ — water drain
Figure 1 — A diagram of the laboratory-scale plant of a column flotation apparatus with pneumatic aeration of liquid

The feeding of crushed plastics is regulated by the bladed batcher 3, in the body of which a rotor with
radial blades made of elastic material is installed, which prevents its jamming. The feeding is organized
through the feeder 4 in the middle part of the column with the ability to control the depth of feeding to
study its effect on the flotation process. For a better independent outflow of the resulting foam product
(concentrate) from the liquid surface and its overflow from the column for further processing, the
laboratory plant provides for a constant circulation of circulating liquid. The circulating liquid is fed to the
column through the feeder 4, which prevents particles of crushed plastics from getting stuck in it. To
separate solid and liquid phases of the foam product, the separator 5 is used, and for tails, the separator
6 is used when opening the valve Bu3. The separators 5 and 6 also serve to accumulate a buffer volume of
the circulating liquid, necessary for its constant circulation using pumps. The liquid, if necessary, is
drained from the plant through the line 2¢ with the help of the valve Bu4 valve. The liquid temperature in
the reservoir / is measured by the thermometer T1.

The experimental research technique consists in the following sequence of actions.

1. Prepare in advance a sample of the studied crushed plastics with the mass my. Due to the
complexity of further manual sorting of the concentrate in a multilateral study of the flotation process, it is
recommended to apply a sample of a mixture of crushed plastics weighing about 10 g. In the laboratory
plant, it is possible to study the dependences of the extraction of certain types of plastics on physical and
operational factors, while the flotation is fed with the sample m, containing one type of crushed plastic.
It is also possible to study the separation of a mixture of several types of crushed plastics. In the second

case, the sample m, should contain particles of crushed hydrophobic plastic with the mass nﬁ”;and
particles of crushed hydrophilic plastic with the mass pi: . When studying the separation of plastics, it is

recommended to feed for the flotation a mixture of plastics in a ratio of 1:1, since the literature cites the
fact that the most complex mass ratio for separating the components of a mixture is generally 1:1.
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2. At the beginning of work with the laboratory plant, shown in figure 3.1, it is necessary to open the
valve Bul and fill it with water from the line /6, while separators 5 and 6 are also filled with the buffer
volume of the circulating liquid.

3. When filling the plant with water, introduce the required amount of surfactants, which are mixed in
the liquid flow during its feeding and subsequent circulation.

4. Using adjustable pumps, install the required circulation of the circulating liquid.

5. Turn on the compressor and, opening the valve Bu2, feed air to the working volume of the
apparatus through the perforated aerator 2, which is installed to the required depth. Due to the aerator, the
air will be evenly distributed over the cross section of the apparatus in the form of small bubbles.

6. Using the valve Bu2, establish the air flow rate necessary for the experimental study, controlling its
value with the rotameter.

7. In the mechanical bladed batcher 3, pour the pre-prepared sample of crushed plastics with the
Mass Mycx.

8. Turn on the mechanical bladed batcher 3 and feed the material. In this case, the particles enter the
feeder, washed by the circulating liquid, and then into the working volume of the apparatus. As a result of
the flotation, a part of the crushed particles falls into the foam product, and the other part — in the
sediment. The three-phase foam product due to the constant circulation of the circulating liquid by gravity
pours over the upper edge of the column and enters the separator 5 to separate the solid phase — the
concentrate.

9. After the flotation process is over (when there will be no material particles in the working volume
of the apparatus), close the valve BH2 and stop the circulation of the circulating liquid by the adjustable
pumps, turning them off.

10. Select the concentrate from the separator 5 and dry it.

11. After drying the concentrate, determine its mass my . When studying the separation of the
mixture of several types of crushed plastics from the dried concentrate with the mass m,oyy, it is necessary
to select the floated component (particles of hydrophobic plastic) and also determine its mass m}‘}’;‘m.

12. The accumulated sediment, as necessary, is discharged from the bottom of the column to the
separator 6 using the valve Bu3, and it is manually removed from the separator 6.

Thus, to study the influence of a certain parameter on the flotation process, a series of experiments is
carried out in which only the studied parameter changes, and the remaining conditions are maintained
constant. After the series of experiments with one parameter, the next series is carried out, in which the
influence of another parameter on the flotation process is studied.

Since the geometric characteristics of the experimental plant are not universal, it is customary to
reduce the air flow rate fed to the apparatus and measured by the rotameter to a unit of cross-sectional area
of the apparatus.

Research results. To analyze the research results of the flotation separation of the mixture of crushed
polymer materials, the extraction of the floated component € and the concentrate purity p were calculated

using the formulas presented below in [11]:
b

g = Trom . 100% (1)
mHCX
G
B = o . 100% 2)
mKOHLl
where m"ifﬂu — the mass of the floated component (particles of crushed hydrophobic plastic) in the

concentrate, kg; mf; — the mass of the floated component (particles of crushed hydrophobic plastic) in the
initial sample, kg; M~ the mass of the concentrate, kg.

The experimental research results were processed in the form of graphical dependences of the
flotation indices on the concentration of various types of surfactants, shown in figures 2-5.

As can be seen from Figures 2-5, the extraction has a maximum at a certain concentration of
surfactants, namely: about 10 kg/m’ for ABS using sulphanole and polidocanol; less than 3 - 10~ kg/m’
for ABS using the surfactants’ mixture; 5.41 - 10 kg/m’ for PS using the surfactants’ mixture.

— 50 ——
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The presence of the maximum extraction of the floated component € in figures 2-5 suggests the
regularity of the effect of the surfactants’ concentration on the extraction of the floated component. This
can be explained by the same nature of the dependence of foaming ability on the surfactants’
concentration. At a concentration higher than the maximum, the foam formation decreases due to the
difficulty of the surfactants’ diffusion into the surface layer [12]. However, the foaming ability of the
surfactants is not determinative in this case, since, as can be seen from Figures, the value of the
surfactants’ concentration at which the maximum extraction of the floated component is achieved depends
on the polymer and surfactant type.

A positive feature is that the maximum polymer extraction is achieved with a rather
low concentration of the surfactants [13,14]. Moreover, the surfactants’ mixture at lower concentrations
allows to achieve greater extraction of the floated component which in the same way affects the foaming
ability [15].

According to the results of calculations of the extraction of the floated component ¢ and the
concentrate purity f from the air flow rate during the flotation separation of the mixture of crushed

polyamide and acrylonitrile butadiene styrene using various surfactants, the dependences shown in Figures
6-8 were obtained.

1001W.
100 — .
o2
s < i
5 50 Bt % "
% 2 £
[== Ty ] L=
2.2 'S 2 60 —B.% —+&%
£33 60 a5
2E 2%
0% Ee |
Eo40 2540
52 23
g9 3 E 20 4
s3g % R
23 Cal =
TE 4 : : : : : . 0 ' ‘ ‘ ' ‘
0 5 10 15 20 25 30 0 10 20 30 40 50

Concentration C- 1073, kg/m?
Figure 2 — Dependences of the concentrate purity and the
ABS extraction on the sulphanole concentration at the air

Concentration C- 1073, kg/m?
Figure 3 — Dependences of the concentrate purity and the ABS
extraction on the polidocanol concentration at the air flow rate

flow rate of 0.062 m*/(min-m?)

04, o o

g

=)

=5 80

Qo

.2

%é 60 A —-B.% =%

95

Eg

2= |

53 401

g 2

SE

o

Fé 20 4
0 T T T T 1
0 5 10 15 20 25

Concentration C- 1072, kg/m?
Figure 4 — Dependences of the concentrate purity and the
ABS extraction on the surfactants’ concentration at the air
flow rate of 0.104 m*/(min-m?)

of 0.062 m*/(min-m?)
100

80 1

-

60 1

40

The rate of the extraction g, %

0 T T T 1
10 20 30 40
Concentration C- 1073, kg/m?
Figure 5 — Dependences of the PS extraction on the
surfactants’ concentration at the air flow rate of 0.072
m?/(min-m?)

[=]

Further, according to the research results presented in [16], the dependences of PS extraction
on the air flow rate are presented, obtained at the surfactants’ mixture concentration of 5.41 - 10~ and
16.22 - 10~ kg/m’ (figure 9).

As can be seen from figures 6-9, the extraction has a maximum at a certain air flow rate. The
presence of the maximum extraction of the floated component in these Figures suggests a characteristic
effect of the air flow rate on the polymer flotation process. At low air flow rates, the process is inefficient,
since the working volume of the liquid is not saturated enough with gas bubbles. If the optimal value of air
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flow rate is exceeded, many gas bubbles are formed that are not involved in the flotation process. Such
bubbles moving through the liquid can create turbulent flows that impede the flotation of particles. When
moving in the turbulent liquid flow, the “bubble — particle” complex is prone to destruction, as particles
and bubbles have different inertia (mass) [17].

Also, from the above dependences, it may be concluded that the value of the air flow rate at which the
maximum extraction of the floated component is achieved depends on the polymer and surfactant type.
The nature of the air flow rate effect at different concentrations of surfactants does not change — only the
extraction of the floated component changes.

When using polidocanol, the maximum ABS extraction is 17% higher than when using sulphanole,
and reaches 70.5%. However, the concentrate purity in this case is reduced by 2.5%, namely, to 93.5%
[18]. When using the mixture of surfactants containing sodium laureth sulfate and diethanolamide, the
ABS extraction reaches 95%, and the concentrate purity — 98.7%. And when using the same surfactants’
mixture during the PS flotation, its extraction reaches 99%.

To determine the optimal aerated layer height of the working liquid from the experimental data
presented in [16], the dependences of the PS extraction on the surfactants’ concentration were determined
for different heights of the aerated liquid layer, which are shown in figure 10.
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Figure 9 — Dependences of the PS extraction on the air flow
rate at various surfactants’ mixture concentration

As can be seen from Figure 10, the PS extraction has a maximum at a low surfactants’ concentration,
namely, 5.41 - 10 kg/m’, and reaches 99% with a sufficient height of the acrated liquid layer.

At a low height of the aerated liquid layer, the probability of collision of a plastic particle with an air
bubble is low and some potentially floated particles seek the bottom of the apparatus without having time
to collide with an air bubble. The optimal height of the processed liquid layer H, corresponds to a certain
air flow rate. And when the height of the liquid layer is less than the optimal (Hy < H,), the achievement
of the required extraction rate of the dispersed phase is possible, for example, with an increase in the air
flow rate [19].

— 54 ——
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In order to more clearly display the effect of the aerated liquid layer height on the PS extraction,
the corresponding dependences were obtained at the surfactants’ concentration of 2.16-107 and
5.41 - 107 kg/m’, shown in figure 11.

As can be seen from figure 11, a sufficient height of the aerated liquid layer is 0.5-0.6 m; its further
increase does not have a strong effect on the PS extraction. Exceeding the optimal aerated liquid layer
height leads to an increase in the material consumption of the apparatus and an increased consumption of
the working liquid and surfactants, as well as to an extension of the path of movement of the “bubble —
particle” complexes, which can increase the probability of their destruction [19].

The graphical dependences given above were obtained without additional heating of the working
liquid (about 10-15°C). In assessing the effect of the liquid temperature on the flotation process, the
experimental research was carried out, the results of which are reflected in [16]. After processing the
results of these experimental research, the dependences of the ABS and PS flotation indices on the liquid
temperature ¢ were plotted, shown in figures 12, 13.

As can be seen from figures 12 and 13, increasing the liquid temperature above 20°C leads to a sharp
decrease in the ABS and PS extraction. It should be noted that in figures 12 and 13 there is a pattern of the
influence of the liquid temperature on the floated components’ extraction. This is, probably, explained by
the fact that the dependence of the surfactants’ foaming ability on the temperature is characterized by the
solubility curves and for most surfactants they have an extremum [20,21]. It is likely that an increase in
the temperature of the solution leads to the dehydration of the dissolved surfactant molecules. Moreover,
they separate as an individual macrophase, which leads to a decrease in the number of surfactant
molecules involved in the flotation process.
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Conclusions. For separation of plastic wastes (polyamide, acrylonitrile butadiene styrene and
polystyrene, the flotation method is proposed. Using this method, the effect of the surface-active
substances’ concentration, which were used as polidocanol, sulphanole and the mixture of surfactants
containing sodium laureth sulfate and diethanolamide, was studied.

According to the research results, it was noted that the maximum extraction of the floated component
depends on the polymer and surfactant type. A positive feature is that the maximum polymer extraction is
achieved with a rather low concentration of surfactants. The mixture of surfactants at lower concentrations
allows to achieve greater extraction of the floated component with less foaming ability.

The research results on the extraction of the floated component from the air flow show that its
maximum extraction depends on the polymer and surfactant type. The nature of the air flow rate effect at
different concentrations of surfactants does not change — only the extraction of the floated component
changes.

The research results on the extraction of the floated component from the aerated liquid layer height
show that the certain air flow rate corresponds to the optimal height of the processed liquid layer, and
when the liquid layer height is less than the optimal, the required degree of the dispersed phase extraction
is possible, for example, with increasing the air flow rate.

When assessing the influence of the liquid temperature on the flotation process, it was found that
increasing the liquid temperature leads to a sharp decrease in the floated component extraction. This is
explained by the fact that the dependence of the surfactants’ foaming ability on the temperature is
characterized by the solubility curves and for most surfactants they have an extremum.

A. BOJI]-leHKOZ, A. .JIeBz[chxnﬁl, E. Ormmaxl, b. Kopraﬂﬁaesz, . )Kymazlyn.ﬂaen2
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MOJIMMEPJIIK KAJIIBIKTBIH ®JIOTAIUAJIBIK BOJIHYIH 3EPTTEY HOTH/KEJIEPI

Annoranus. [Tnactmacca xangsikraps Oexy ymiH (momumamun (I1A), akpunorutpunoOyraguerctapon (ABC)
s)koHe moyuctupon (I1C) ¢moramusmeik omic yceHBUIABL. KepcerinreH Tocinmi maiimamaHa OTBIPHIN, KypamblHIA
HaTpuil TayypeTcybhaTsl )KoHEe TuITaHOIaMH[ O6ap cuHTaHOI, cynbhanoi xkoHe 163 Kocmack! KonmaHbUTFaH OETTIK
6encenni 3aTTapabiH (I1A3) morsIpiaany ocepi 3epTTeni.

[TnacTMaccaHblH yCaKTaIFaH KAIABIK KOCHACBIHBIH (IOTALMSUIBIK OOJIHYIHIH 3€pTTE€y HOTHXKEJIEPIH Taljiay
(hrroTanysIaHATBIH KOMIIOHEHT IIBIFAPY/bIH €CENTeIreH MOHI JKOHE Ta3a B KOHIEHTpaTbl OOWBIHIIA KYPri3uiii.
OdrnoranysiaHaThIH KOMIIOHEHT ainy nojuMep MeH 163 Typine GaiiaHbicThl ekeHiri atan oTinai. OH epexieniri,
I1b3-HbIH aca TOMEH KOHIICHTPAIMICH OaphIChIHAA TomuMepiep mmbiFapbuianbl. [163 kocmackl a3 KOHIEHTpaIHsIa
(uroTanMsIIaHaTEIH KOMIOHEHTTI KO0iK mIbIFapyia Kebipek aryra MYMKIHAIK Oepe/i.

[1b3 KocnacklHBIH TYpJli KOHLEHTPALMACHIHAA IOJMCTHPONILl aya IIBIFBIHBIHAH O6in alxyasl 3epTrey
HOTIDKENEPl ayaHBIH KOIl IIBIFBIM IIBIFApaTbIHBIH KepceTedi. AyaHbIH a3 IIBIFBIMBIHAA CYWBIKTHIK MeJIIIEpi ra3
KOMIPIIKTepiMEeH KETKITIKCI3 TYpAe KaHBIFaIbl. Aya IIBIFFIMBIHBIH OHTAMIIBI MOHIHEH acKaHAa (IIOTAalus IpoIeciHe
KATBICTIAMTHIH Ta3 Kemmipmikrepi nmaina oomanpl. KemipmrikTep CYHBIKTBIK apKbUIBI OONIICK (QIOTAIMACHIHA Keaepri
KeNTipeTiH TypOyJIeHTTI arblH jkacail ananpl. CYWBIKTBIKTBIH TypOYyJEHTTIK aFbIHbIHIA KO3FaJIFaH/a «KOMipIIK —
OeumiekTep» KellleHI Kupayra OeitiM keneni, ce0ebi OesexkTep MeEH KOMIPLIKTEp Typil HMHEPLUUOHABI (Macca)
6onansl. 1163 Typuni morslpianysl OapbICBIHIA aya MIBIFBIHBIHBIH OCEp €Ty CHIAThl e3repMenai, ssFHu (IoTanus-
JIaHATHIH KOMITOHEHTTI aily »KarIaiibl FaHa e3repei.

[1b3 KocnachHBIH TYPJi KOHIEHTPAMACH OapbIChIHAA CYHBIKTHIKTBIH adpUpJICHETIH KaOaThIHBIH OMIKTIriHEH
MOJUCTUPONIIBI  ATMYIbl 3€PTTECY HOTHIKEICPl CYMBIKTHIKTBIH a’pUpPJICHETIH KabaT OWIKTIriHIAC IUIaCTMACCaHBIH
OeJmIeKTiH aya KeIipIIiriMeH apajacy BIKTUMAJIBIFEI a3 XoHe KeHOip aneyerTi (ioTanusuiaHaTeiH OelekTep aya
KeNipIIiriMeH apaiacnaii-aK anmapaTThlH TyOiHe Tycipuieni. OHueneTiH CYWBIKTHIK KaOaTBIHBIH OHTAMIBI OMIKTIriHE
ayaHbIH Oenriii Oip MIBIFBIMBI ColiKec Kelesi.

®dnoTanus npoueciHe CyHbIKTHIK TEMIIEPaTyPachIHBIH 9CEpiH Oaranay Ke3iHae CYWBIKTHIK TeMIIepaTypachIHbIH
20°C-tan xorapel ketepimyi ABC sxone KC mreiMbeiH KypT ToMmeHzmeteni. byn I1B3 kebikrey kaOimeTiHiH
TeMIepaTypara TOYeJIIUIIr epiriil KUCHIFRIMEeH cunatTanansl skoHe [163 xemmriniri yuria onap sxcTpemymra ue. Epi-
TiHI1l TeMIepaTypachIHbIH jKoFapbuiaysl [163 epitiiren mMonexkymanap IerHapaTanuschiHa OKeIl COKTBIPYBl MYMKIH.
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By perre omap sxeke makpodas Typinae Oeminexi, Oyn ¢raotanms nmpouecine KarteicathiH [163 Monekynanap canbH
TOMEHIETE].

Tyiiin ce3mep: ¢morarus, mIacTMacca KaIIbIKTaphl, OCTTIK OeNCeHi 3aTTap, KOHIICHTPAIUs, aya IIBIFbIHEI,
CYHBIKTBIK KaOATBIHBIH OUIKTIrI, TeMIlepaTypa.
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PE3VJbTATBHI UCCJIEJIOBAHUN ®JIOTALIMOHHOI'O
PA3ZJIEJIEHUA TIOJIMMEPHBIX OTXO0OB

AnHortanus. s pazneneHus orxonoB miactMace (mommamuaa (ITA), akpunonutpmndyraaueHctupona (ABC)
n nonucrupoina (I1C)) npennoxeH ¢iorauuoHHbli crnocod. C HCMONB30BaHHEM YKa3aHHOTO CIoco0a H3ydeHO
BIHMSIHAE KOHIICHTPAIMU IIOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB), B kadecTBe KOTOPBIX MCIIOJIB30BAINCH
CHHTaHOII, cynbdanoin u cmech [TAB, comepixaiias aypercyiibhar HaTpus U AUITAHOJIAMHU/I.

AHanu3 pe3ysbTaToB UCCIEAOBAHUI (IOTALIMOHHOTO pa3ieieHHsi CMECH W3MENbUEHHBIX OTXOJO0B ILIACTMAcC
IMPOBOAMNJICA IO paCCYUTAHHBIM 3HAUYCHHUAM U3BJICUCHUA (l)J'IOTI/lpyeMOl"O KOMIIOHCHTA € U YUCTOTHI KOHLEHTpAaTa B
OTMe4€eHO, YTO MaKCUMAJIbHOE U3BJICUeHHE (IIOTUPYEMOTro KOMIIOHEHTa, 3aBUCUT OT THra nosmmepa u ITAB. IToio-
JKUTEJIFHOH OCOOEHHOCTBIO SIBJISIETCSI TO, YTO MAKCHMaIbHOE W3BJICYEHHE ITOJMMEPOB JOCTUTaeTCsl IPH JOBOJIBHO
Huskoi koHueHTpauuu [TAB. Cmeck ITAB npu MeHbIINX KOHIEHTpPAIMSIX MO3BOJISIET JOCTHYbL OOJBIIEro M3BJIEYE-
HUS QIOTHPYEMOTO KOMITOHEHTA IIPH MEHBIIEH MeHO00pa3yIomei CIOCOOHOCTH.

PesynpraThl MCCIieIOBaHMIA HM3BIICYEHUS MOJUCTHPONA OT PacxXoJa BO3AyXa NPH Pa3TUIHOW KOHIEHTPAIUH
cmecu ITAB mokas3piBalOT, YTO M3BJIEUEHUE MMEET MAKCUMYM IIPpU HEKOTOPOM pacxoae Bosayxa. Ilpu mainbix
pacxomax Bo3myxa paboumii 00BeM XHIKOCTH HEIOCTATOYHO HACBHIIIAETCS Iy3bIpbKaMu rasa. [Ipm mpeBbIIeHnn
ONTHMAJIBHOTO 3HAYCHUS PacXofa BO3ayxa oOpa3yeTcss MHOTO T'a30BBIX ITy3bIPHKOB, HE YUACTBYIOUINX B MpPOIECCE
¢motaumu. [ly3BIppKHM, OBUrasich 4epe3 XKUAKOCTh, MOTYT CO3/[aBaTh TypOYJIEHTHBIE IOTOKH, MPEISTCTBYIONIUE
(dnortanmu yactuil. [Ipy qBIOKEHHH B TYpOYJICHTHOM HOTOKE JKUIKOCTH KOMILICKC «ITy3BIPEK — YACTHIIA» CKIIOHEH K
pa3pyLICHUIO, TOCKOJIbKY YacTHIBI U MY3bIPhKH MMEIOT Pa3IM4YHYI0 MHEPUUOHHOCTh (Maccy). XapakTep BIMSHHS
pacxona BO3Ayxa 0OpH pa3nuyHOd KoHueHTpauuu I[IAB He u3MeHsieTcs — H3MEHSETCsl JIMIIb HW3BJICYEHHE
(h1oTHPYEMOr0 KOMIIOHEHTA.

PesynbraThl HccnenoBaHWIT M3BIEUCHMS MOJMCTHUPOJIA OT BBICOTBHI AdpPUPYEMOrO CIIOSI SKHUIKOCTH IIPH
pa3IMuHON KOHLEHTpauu cMecH [IAB IOKa3pIBalOT, Y4TO NpH MaJOH BBICOTE a’dpUPYEMOTO CJIOSI JKUAKOCTH
BEPOSATHOCTh CTOJIKHOBCHHS IIJIACTMACCOBOW YACTHUIIHI C ITy3BIPHKOM BO3[yXa HH3Kas M HEKOTOPHIE MOTEHIMAIHHO
(boTHpyeMbIe YacTHUIIBI OITyCKAIOTCS Ha THO ammapara, TaK W He YCIEeB CTOJNKHYTHCS C ITy3BIPHKOM BO3AyXa.
OnTrManbHOI BEICOTE €051 00pabaThIBaeMOM KHUIKOCTH COOTBETCTBYET OTPEACTICHHBIA PacXo BO3AyXa.

[Ipu omeHKe BIMAHUS TEMIIEPATyphl JKUAKOCTH Ha Tpomecc (IOTalWK yCTAHOBJIEHO, YTO IIOBBIIICHHE
TemnepaTypsl xuakoctd Beime 20°C mpuBogut K peskomy cHrkeHmnio m3BiedeHuss AbC u I1C. 3to oObsicHseTcs
TEM, 4YTO 3aBHCUMOCTh IIeHooOpasymouiel crocooHoctd [IAB oT Temmneparypsl XapakTepH3yeTcsi KpPUBBIMU
pactBopuMoOcTH 1 Juisi OonblinHCTBa [TAB OHEM MMeIOT 3kcTpeMyM. BeposiTHO, MoBbIILIEHHE TeMIepaTypsl pacTBopa
MPUBOAUT K JAETHIpaTalvu pacTBOopeHHbIX Mojekynl [IAB. Ilpu 3ToM OHM BBIIENAIOTCS B BHJIE OTAEIBHOI
Makpodasbl, 4TO MPUBOAUT K CHIIKEHHIO KoJimuecTBa MoJiekyi I1AB, yyacTBylomux B rpouecce ¢pJioTanuu.

KaroueBbie ciaoBa: ¢uoTamus, OTXOIBI IUIACTMAcC, ITOBEPXHOCTHO-aKTHBHBIE BEIECTBA, KOHIEHTPALMS,
pacxon BO3/yXa, BBICOTA CJIOS )KUIKOCTH, TEMIIeparypa.
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