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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 f. 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 /6 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

-2

1 — reservoir; 2 — aerator; 3 — bladed batcher; 4 — feeder; 5, 6 — separators; Bul-Bu4 — valves;
T1 — thermometer. Flows: /6 — water to fill the reservoir; 26 — 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 26 with the help of the valve Ba4 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 57 . 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 Brl 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 Myey.

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 . When studying the separation of the
mixture of several types of crushed plastics from the dried concentrate with the mass 1y, it is necessary
to select the floated component (particles of hydrophobic plastic) and also determine its mass ;%"

KOHII

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 f were calculated
using the formulas presented below in [11]:

1

g = Twom 1009 (1
mVICX
B = o 100% 2)
mKOll]—l
where mf;Hu — the mass of the floated component (particles of crushed hydrophobic plastic) in the

T

concentrate, kg; m}‘fcx — 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.

— §) ——
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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.
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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- 107 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 8 — Dependences of the concentrate purity and the
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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 aerated 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 2.16-10° 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. BO.JIHCHKOZ, A. JIeBuchmlﬁl, E. OnnMaxl, b. Kopranﬁaesz, . }KyMazIymmeB2

1EenapyCI) MEMJIEKETTIK TEXHOJIOTHsI yHUBepcHuTeTi, MUHCK, benapyce;
M. Oyesos ateiaarsl OrTycTiK Kasakcran Memyiekerrik yausepeuterti, LbivkentT, Kasakcran

HNOJMUMEPJIIK KAJIABIKTBIH ®JIOTALOUSAJIBIK BOJIIHYIH 3EPTTEY HOTH/KEJIEPI

Annotanus. [Tmactmacca Kannsikrapsa Oeiry yirie (nommamun (ITA), akpunonutpunOyramuenctupon (ABC)
xone nomuctupon (I1C) dnoranmsmblk onmic yeemHbuIasl. KepcerinreHn Tociini maljanaHa OTHIPBIN, KYpaMbIHIA
HaTpUi MayypeTcynb(daTsl jKoHE AUATAHOIAMHIL Oap CHHTaHOI, cynbdanom xoHe [163 Kocmacs! KommgaHpIIFaH OSTTIK
6encenni 3artapasiH (ITA3) morsiprany acepi 3epTTeni.

[TmacTMaccaHBIH yCaKTalFaH KaJABIK KOCHACHIHBIH (IIOTALMSIIBIK OONiHYIHIH 3epTTey HOTIKEIepiH Tauaay
(uioTanysIaHATEIH KOMIIOHEHT IIBIFAPYJIbIH E€CENTEIreH MOHI JKOHE Ta3a [3 KOHIEHTpaThl OOWBIHINA >KYPTi3iji.
drnoTanusiaHaTBIH KOMIIOHEHT any nojuMep MeH [1B3 Typine GainanbicThl exeHpiri aran oTiani. OH epeKiiediri,
I1B3-HbIH aca TOMEH KOHILEHTpPALUACH OapbIChIHIA TToauMepiiep mbiFapbuiaabl. 1163 Kocmacel a3 KOHIIEHTpanusia
(rroTanusIaHaTEIH KOMIOHEHTTI KOOIK IIbIFapyia KeOipek almyra MyMKIHAIIK Oepeti.

[1b3 KocmachlHBIH TYpPJl KOHIEHTPAIMSACHIHAA MOJMCTHPONIBI aya IIBIFBIHBIHAH OOl amyasl 3epTTey
HOTWKENEpl ayaHbIH KOIl IIBIFBIM IIBIFAPATHIHBIH KepceTedi. AyaHBIH a3 INBFBIMBIHIA CYMBIKTHIK MeIIIepi ra3
KOMIPIIIKTepIMEH KETKINIKCI3 TypAe KaHBIFaabl. Aya NIBIFEIMBIHBIH OHTANIB MOHIHCH acKaHaa (IIoTalus IpoIeciHe
KaTBICTIANTHIH Ta3 KOMmipIIiKTepi maiina 6omansl. Kemipmriktep CYHBIKTHIK apKbLUTBI OOIIICK (IIOTAIUSACHIHA KeIepri
KeNTipeTiH TypOyNeHTTiI aFbIH jkacail amanpl. CYHBIKTBIKTHIH TYpOYJICHTTIK aFbIHBIHIA KO3FAIFaHIA «KOTIpIIK —
OenmiexTepy» KelleHi Kupayra Oeiiim kememi, ce0edbi OenmiekTep MEH KOMIpIIIKTEp TYPJi MHEPIHMOHIBI (Macca)
6omansl. 1163 Typai morsipiaanysl OapbICHIHIA aya HIBIFBIHBIHBIH dCep €Ty CHUMAThl e3repMeli, sFHHu (IIoTanus-
JIAaHATHIH KOMITOHEHTTI ajly yKar/iaiibl FaHa e3repe/i.

I1b3 KocmachlHBIH TYPJIi KOHIIEHTPAIUSICH OAPBICHIHAA CYHBIKTHIKTBIH adPUPJICHETIH KaO0AThIHBIH OHIKTITIHEH
MOJUCTUPOJIIBl  ATyAbl 3ePTTEY HOTHKEIEePl CYUBIKTBIKTBIH a’pUpPJICHETIH KabaT OWIKTITiHIAC IUIaCTMACCaHbBIH
OeJImIeKTiH aya KeIipIIiriMeH apajacy BIKTUMaJBIFEI a3 KaHe KeiOip aneyerTi (uioTanusiaHaTbiH OeJIIeKTep aya
KOMIpIITriMeH apajacnaii-aK armnaparTblH TyOiHe Tycipije/i. OHueneTiH CYHbIKTHIK KaOaThIHBIH OHTAWIbl OMIKTIriHE
ayaHbIH Oenrii Oip NIBIFBIMBI COHKeC KeJlesi.

®drnortanus nporneciHe CYHBIKTBHIK TEMIIEPATYpaChIHBIH SCEepiH Oaranay Ke3iHAe CYMBIKTHIK TeMIlepaTypachIHbIH
20°C-tan xorapel ketepinyi ABC sxene KC mbrbiMbiH KypT Temenaereni. byn I1B3 kebikrey kaOimeTiHiH
TeMIIepaTypara TIyeJIUIIr] epirin KUChIFBIMEH cunatTaiassl skoHe [163 kemnmimiri ymin onap skcTpemymra ue. Epi-
TiHII TeMIepaTypachIHbIH *Xorapeuiaysl 163 epiTinreH Monekyranap AeTHIpaTAIMAChIHA OKeI COKTHIPYBI MYMKIH.
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By perre onap xexe Makpodas Typinae Oemineni, Oy ¢oranus nporecine KareicatsH [163 Monekynanap caHbIH
TOMEHIETETI.

Tyiiin ce3aep: ¢uoTanms, miacTMacca KaJIbIKTapbl, OSTTIK OeJICeH/i 3aTTap, KOHLIEHTpALUs, aya IIbIFbIHBI,
CYWBIKTHIK KaOATBIHBIH OMIKTITi, TeMIepaTypa.

A. Bmmemcoz, A. JIeBuchKnﬁl, E. OnnMaxl, b. Kopranﬁaesz, . }KyMazIymmeB2

1Beﬂopyccmxlﬁ rOCyapCTBEHHBIN TEXHOJIOIMYECKUN YHUBEpCUTET, MuHCK, benapycs;
FOxH0-KasaxcraHckuii rocyapcTBeH bl yHUBEpeHTeT UM. M. Aya30Ba, IlIsivkent, Kazaxcran

PE3YJBTATbI UCCJIEIOBAHUN ®JIOTALIMOHHOT O
PA3JEJIEHUSA ITIOJIMMEPHBIX OTXOA0OB

AnHoTtanus. [ pa3nenenns orxonos miactMacce (nommamunaa (ITA), akpunorntpundyraguerctupoina (ABC)
u nomuctupona (I1C)) mpemnoxen ¢notannonHbli cnoco0. C HCMOTB30BaHUEM YKAa3aHHOTO crocoba M3ydeHO
BIMSHUE KOHIIGHTPAlMM MOBEPXHOCTHO-akTUBHBIX BemecTs (ITAB), B KkauecTBE KOTOPBIX HCIOIB30BAIHICH
CHHTaHOJ, cynb(anor u cmecs [TAB, conepxamias nmaypercyiab(ar HATPUS U AUITAHOIAMHI.

AHanu3 pe3yJbTaToOB UCCIENOBAaHUH (DIOTAIIMOHHOIO PA3AENICHUS] CMECH M3MEIbUEHHBIX OTXOAOB ILIACTMACC
MPOBOJIMIICS TI0 PACCUNTAHHBIM 3HAYCHHSIM U3BJICUEHHs (IIOTUPYEMOr0 KOMIOHEHTa € M YHCTOTHI KOHIIEHTpara f3.
OTMeueHo, YTO MaKCUMAJIBHOE M3BJICUCHHE (IIOTUPYEMOT0 KOMIIOHEHTa, 3aBHCUT OT THra rosmmepa u [TAB. ITomo-
KHUTEIBHON OCOOCHHOCTBIO SIBJISIETCSI TO, YTO MaKCHMAJIbHOE W3BJICYEHHE ITOJMMEPOB JIOCTHTAETCsl TP JIOBOJIBEHO
Huskoil konnentpaunu [IAB. Cmech [TAB npu MeHbIIMX KOHIEHTPAIUAX MO3BOJISIET JOCTUYL OOJBIIETO M3BJIeYe-
HUSI QIOTHPYEMOro KOMIOHEHTA MIPY MEHbIIeH IIeH000pasyromel criocoOHOCTH.

PesynbTaThl Mcciae0BaHMN HM3BICUCHMS IMOJIMCTHPOJIA OT PACXoJia BO3AyXa MPU Pa3IMIHOW KOHIEHTPALUH
cmecu [IAB moxasbIBaroT, YTO H3BJICUCHHE HMMEET MAaKCHMyM IIpH HEKOTOPOM pacxone Bo3ayxa. Ilpm mambix
pacxomax Bo3lyxa pabounmii 00BbEM >KHAKOCTH HEJNOCTATOYHO HACBIIACTCS ITy3bIpbKaMH rasza. IIpu mpesbllieHUn
ONITHUMAJIBHOTO 3HAYEHUsI pacxoja BO3Iyxa 00pa3yeTcsi MHOTO Ta30BbIX ITy3bIPHKOB, HE YYacCTBYIOIIUX B IpOIEcCe
¢noraruu. Ily3bIppKH, ABHUTAsACH Yepe3 KHUIAKOCTb, MOTYT CO3/1aBaTh TypOYJIEHTHBIE IMOTOKH, INPEIMSTCTBYIOMINE
¢oranuu yactuil. [1pu aBMkeHHN B TypOyJIEHTHOM MOTOKE YKUAKOCTH KOMIUIEKC «ITy3bIPEK — YaCTHUIIa» CKIOHEH K
pa3pyIIeHUIO, TOCKONBKY YacTUIBI M Iy3bIPEKH MMEIOT Pa3lWYHyI0 WHEPLHUOHHOCTH (Maccy). XapakTep BIHSHUSA
pacxona Bo3AyXa IpH pa3indyHOM KoHneHTpauuud ITAB He wu3MeHseTcss — H3MEHSeTCd JHIIb HU3BJICUCHUE
(1oTHPYEMOro KOMIOHEHTA.

PesynbraTel uccinenoBaHMH M3BIEYEHUS MOJIMCTUPOJIA OT BBICOTHI adpPUPYEMOro CJOA JKUAKOCTH IpPHU
pa3znuuHON KoHUeHTpauuu cMecu ITAB moka3bpiBaioT, 4TO NPH Mauoil BBICOTE a’pHUPYEMOro CJIOSI KHUJIKOCTU
BEPOSITHOCTh CTOJKHOBEHHS TIACTMACCOBOW YAaCTHIBI C MYy3bIPHKOM BO3/yXa HU3Kasl M HEKOTOPBIC ITOTEHIIMAIBHO
(iroTupyeMble YacTHIBI OIyCKAIOTCS Ha IJHO amapara, TaK W HE YCIIEB CTOJKHYTHhCS C Iy3BIPHKOM BO3IyXa.
OnTuMaabHON BBICOTE CIIOS 00pabaThIBAEMOH KHIKOCTH COOTBETCTBYET ONPEEIICHHBIN pacXo BO3IyXa.

ITpn oueHKe BIMAHUS TEMIEPATYpbl JKUAKOCTH Ha mpouecc (IoTauM yCTaHOBJIEHO, YTO MOBBIIICHHE
TeMnepaTypsl kuakoctd Beie 20°C npuBoauT K peskomy cHikeHuro m3Bnedennus ABC u [1C. Oto obwsacHseTcs
TEM, YTO 3aBHCHUMOCTh IeHooOpa3yromnieil crnocodbnoctu I[TAB ot Temmneparypbl xapakTepus3yercsi KpPHBBIMH
pactBopuMocTH | Jutst OosbiirHeTBa [TAB OHE MMeIOT SKcTpeMyM. BeposiTHO, MOBBIIIEHHE TeMIIEpaTypbl pacTBOpa
NPUBOAUT K JErHApaTalMyd pacTBopeHHbIX Mojekyn [IAB. Ilpu 3ToM OHM BBIIENAIOTCS B BHIE OTAEIHHOI
Makpodasbl, 4TO IPUBOAUT K CHIKEHHUIO KosimuecTBa MoJiekyt [TAB, ygacTByromux B npornecce ¢uiotaryu.

KaloueBsle cioBa: ¢uoranus, OTXOJbI IUIACTMAcC, ITOBEPXHOCTHO-aKTHBHBIE BEIECTBA, KOHIIEHTpALUs,
pacxoj1 Bo3/lyXa, BEICOTA CJI0s )KUKOCTH, TeMIIepaTypa.
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