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For the first time, the relationship between the efficiency of dehydration and the value of reducing the viscosity of
the coal tar by adding demulsifier has been studied for “water in tar” emulsions. The dewatering of coal tar emulsions
was investigated using 12 demulsifiers with different relative water solubility indices (RSN = 8.2—14.5) for tars of
different pyrolysis grades. The effect of a series of demulsifiers on the viscosity of the dispersion medium of “water-
in-tar” emulsions was studied. A low-pyrolysis tar was taken as a model of dispersion medium of emulsions with 1.2 %
moisture content and 1.0 % of quinoline insoluble substances. A bottle test was used for a comparative evaluation of
the demulsifying activity. The rheological characteristics of the studied tars were determined with a rotational
controlled-shear rate rheometer Brookfield DV2T in a temperature range between 30 and 65 °C. When demulsifiers
were added to the tar and the mixture was aged for 24 h, a decrease in viscosity was observed. When measured without
withstanding, the viscosity of the mixture decreases in some cases only at a sufficiently high heating temperature
(58 °C). The comparison of the dewatering efficiency with the mixture viscosity at 58 °C shows a linear dependence:
the more the tar viscosity decreases when the demulsifier is added, the higher the dewatering efficiency when using
this demulsifier for tars of different pyrolytic degree. Decreasing the viscosity of the tar promotes the coalescence of
water drops and the diffusion rate of the demulsifier through the dispersion medium to the water-tar interface, which
increases the efficiency of dewatering. The selectivity of tar dehydration by the studied demulsifiers is preserved for
both low- and high-pyrolyzed coal tars. In the area of low viscosity reduction of the dispersion medium, the role of
RSN is considerably higher, and an increase in the hydrophilicity of the reagent contributes to better dehydration. This
may be due to the increased wetting ability of demulsifiers concerning emulsion stabilizers.
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INTRODUCTION conditions, class and type of coal and coke solids,
water salinity, and other conditions of emulsion
formation.

To date, the only way to select an appropriate
reagent for coal tar dewatering is to test a wide
range of available petroleum demulsifiers. In
practice, this problem is solved using a “bottle
test” [8], which is a problematic and time-
consuming method. Determination of realizing
water is complicated by lack of a clear boundary,
flotation of coal tar in the surface water layer,
formation of microemulsions in the water phase,
and presence of large water inclusions in settling
tar (entrained water). This reduces the accuracy of
dewatering efficiency evaluation, especially for
small volumes of emulsion under test. Therefore,
the search for other ways of efficient evaluation
of demulsifying compositions is an urgent and
sudden increase of stability of tar emulsions at by-
product coke plants requires new express methods

Coal tar is an important product of coal
charge coking, the quality and yield of which
depend on the raw materials and technological
factors of its production [1-3]. Coal tar is a
viscous multi-component polyeutectic and
dispersed system, in which colloidal submicron
and micron spheres of quinoline-insoluble
particles, as well as droplets of water, the smallest
particles of coke, coal and minerals are distributed
[4-6]. Processing of coal tar involves its
dewatering to 3-4 %, which is problematic,
especially in the processing of viscous and heavy
tars. To accelerate dewatering, coke plants use
demulsifiers [7], although specially designed
reagents for coal tar dewatering are not produced.
Moreover, permanent use of any single
demulsifying composition is hardly possible
because the nature of stabilization of coal tar
emulsion is changeable, and depends on coking
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for rapid screening of suitable demulsifiers. In
addition, alternative persistence testing methods
can help to reveal the nature of emulsion
stabilization and help to improve demulsification
efficiency or in some cases prevent the formation
of persistent emulsions.

Numerous approaches are available to select
emulsion breakers for various petroleum oils
based on the basic principles of thermochemical
emulsion breaking. In some cases, the
applicability of demulsifiers can be evaluated by
the molecular weight which is directly
proportional to the efficiency of the
demulsification [9]. This and  similar
characteristics of demulsifiers are also correlated
to the nature of the basic reagent, the number of
ethylene oxide — propylene oxide (EO/PO)
blocks, RSN, etc. [10]. Increasing the separation
efficiency of coal tar emulsions seems to be
connected with the specificity of a particular
emulsion, and the above-mentioned
characteristics, although useful, can only serve as
a starting point in the selection of a reagent in a
particular case. Consideration of the specificity of
a particular emulsion can be based on the main
features of its destruction. As indicated in [11],
the presence of a surface-active demulsifier can
affect the emulsion in two ways — to change the
rheology of the dispersion medium and induce
flocculation of droplets by founding bridges
between the droplets.

The selection of a suitable demulsifier for
breaking oil emulsions is most often based on
determining the surface tension of an oil-soluble
demulsifier in oil, or a water-soluble one in water
[12]. The most efficient are those reagents which
significantly reduce the interfacial tension at low
concentrations of surfactant. Lowering surface
tension at the interface is one of the main
requirements for demulsifiers. However,
lowering the interfacial surface tension is not
always a sign of superior demulsification activity
of demulsifiers, the nature of the demulsifiers
(structure and purity of the surfactant) also has an
influence [13]. For example, an increase in
dewatering occurs when more branched
demulsifier molecules are used [14]. The
demulsifier has to adsorb on the interfacial
surface and displace the stabilizers, which block
droplet coalescence, and reduce the surface
tension between the hydrocarbon and aqueous
phases and promote droplet coalescence [15]. In
this case, the greatest surface activity has those
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reagents which have limited solubility at the
interface, in this case in the dispersion phase - coal
tar, and in the dispersion phase - water [16]. The
predominant affinity of the demulsifier to the
aqueous or organic phase is the basis for
classifying the reagents according to the “relative
solubility number” (RSN), which is a practical
alternative to the hydrophilic-lipophilic balance
(HLB) method [14, 17].

An equally important requirement for a
demulsifier is the capability to penetrate the tar-
water interface, which is also used in the selection
of a suitable reagent. It is known that the
dependence of viscosity on the dose of
demulsifier is extreme and the minimum of the
dynamic oil viscosity corresponds to the optimal
dose of demulsifier [18]. Different surfactants
reduce the viscosity of an emulsion to different
degrees [19]. Non-ionic surfactants have been
used successfully for the dehydration of coal tar
[20, 21] and oil [16] which is consistent with
investigations of the rheological behaviour of oil
when different classes of demulsifiers are added.
It turns out that the decrease in the viscosity of
crude oil by adding non-ionic surfactants is
deeper than by adding anionic and amphoteric
surfactants [22]. Reducing the viscosity of the
continuous phase is especially necessary for
heavy tars with a high degree of pyrolization,
which has a higher molecular weight. Such tars
have reduced flowability and poor water
separation because the high viscosity of the
dispersion medium prevents the coalescence of
water droplets. In addition, increasing oil
viscosity increases emulsion stability due to the
formation of an elastic layer of resins and
asphaltenes around the phase contact boundary
[23], and oil viscosity significantly increases due
to the formation of asphaltene aggregates
involving heteroatoms [24]. According to studies
[25], when emulsion formation is artificial, as the
viscosity of the solid phase increases, the average
size of emulsion droplets decreases, and hence the
persistence of such emulsions increases [16]. In
contrast, when demulsifiers are added, emulsion
viscosity decreases and water droplet size
increases in the water-oil system [26].

A review of certain methods of selection of
emulsifiers for persistent emulsions breaking as
applied to the “water in coal tar” system shows
that for rapid assessment of the suitability of
demulsifier for breaking of coal tar emulsions,
determination of dynamic viscosity of coal tar in
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a mixture with demulsifier is a simple and suitable
way and takes into account features of the
investigated coal tar. In this case, it is advisable to
pay attention to the influence of demulsifier
characteristics, e.g. with the RSN-index which is
specified by individual demulsifier manu-
facturers. As for the coal tar and its fractions,
there is a linear, unidirectional increase of
viscosity and surface tension with increasing
molecular weight [27], it can be assumed that the
decrease of surface tension and viscosity at the
application of the demulsifier in the coal tar will
sufficiently predict the effectiveness of the
demulsifier.

Table 1. Characteristics of testing tars

EXPERIMENTAL

To investigate the viscosity of coal tar with
the addition of demulsifiers, a low pyrolysis (R1)
tar with a minimum content of solid and liquid
dispersion was taken. The reduction of water
content in this sample was carried out by
laboratory centrifugation. Tars of medium (R2)
and high (R3-R4) pyrolysis degree were used only
for the artificial preparation of watered emulsions
to test the effectiveness of demulsifiers.
Characteristics of the tars are shown in Table 1.
The quality parameters of the tars were
determined by standardized methods of property
analysis by TU U 19.1-00190443-100: 2016.

Indices R1 R2 R3 R4
Densitv at 20 °C, ke/m? 1155 1197 1261 1280
Mass fraction of water. % 1.2 2.6 11.2 18.4
Mass £ ¢ insoluble in toluene 7.8 9.8 20 242
i
sualf:t ar:cc e;Of,Z:T insoluble in auinoline 1.00 5.8 18.7 20.9
, Yo:
ash substances 0.10 0.10 0.15 0.16
The yield of distillation product from coal tars, mass fraction
<180 °C 2.22 1.5 1.2 0.74
180-200 °C 0.8 0.62 0.38 0.24
200-230 °C 19.32 15.9 11.6 94
230-300 °C 11.7 9.4 6.6 5.5
300-360°C 11.16 12.28 12.6 13.05
>360 °C 54.8 60.3 67.62 71.07

The presented samples of tars characterize the
range of their quality change under the conditions
of high-temperature coking at a comparable
average temperature in the heating channels. Coal
tar R1 was obtained at the most fully loaded
coking chamber, and tars R3, R4 were produced
at a significant underloading of chambers. With
an increase in the degree of pyrolysis of the
volatile coking products, tar density and viscosity
increase, and the yield of oils during distillation
(up to 360 °C) decreases. The R1 tar is
characterized by low density, it settles well from
water and ash, contains more phenols, has a lower
yield of distillation residue, and also contains
minimal amounts of dispersed solids, which are
insoluble in quinoline. Therefore, the R1 tar is
chosen as an analogue of the water-in-coal tar
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emulsion dispersion medium. Heavier tar samples
(R2-R4) are not suitable for this task because they
are less dehydrated and less ash-free. If such
emulsions are exposed to the emulsifier when the
dynamic viscosity is measured with a rotary
viscosimeter, the emulsions may break and the
rheometer will lose its value. In addition, the
viscosity of coal tar emulsion is characterized by
the extent of its watering, the content of
substances insoluble in quinoline and their grain
size distribution [28]. Thus, a comparison of the
diffusive properties of demulsifiers and their
capability to lower the viscosity of coal tar was
carried out only on R1 tar. The demulsifying
compositions from components of Clariant Oil
Services (Switzerland) were prepared for tar
dewatering experiments (Table 2).
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Table 2. Demulsifying compositions

Component

Composition number

N1 N2 N3 N4

NS

N6 N7 N8 N9 N10 N11

Dissolvan #3245
Dissolvan #5022
Dissolvan #3879
Dissolvan #3966
Dissolvan #4006
Dissolvan #5252
Dissolvan #5022
Dissolvan #3279
Dissolvan # 4411
Isopropanol

50 40

10

40 40

10
10

10
40

10
40

10
40

10

Solvent 40

Methanol
Relative solubility
number
(calculated)

9.0 8.5 8.2 9.5

40

10

10
40

11.2

40 30 40 40 40 20

10 10
10
10
10
10

40

10 20
10
40

10

10
40

10
40

10

40 40

10

11.0 10.5 10.8 11.2 112 145

The compositions were chosen based on the
assumption that the addition of demulsifiers with
high and low RSN values to the basic demulsifier
Dissolvan 3245 (RSN = 9), which has a medium
affinity to the dispersion phase of the emulsion, can
improve the efficiency of emulsion breaking. In the

first case, this would be due to the high wetting
ability of a reagent with a high RSN value. In the last
case suggested improvement would be due to the
increased affinity of the demulsifier to the more
hydrophobic heavier coal tar. The characteristics of
the demulsifiers are shown in Table 3.

Table 3. The characteristics of the main components used for the preparation of demulsifiers

Name of Relative =~ Mass fraction Density at Dynamic viscosity
dissolvan solubility of active Water solubility (20 °C) 20 °C (DIN at 20 °C (DIN
number substance, % 51757), g/em® 53015), mPa-S
3245 9.0 100 soluble, turbid 1.03 10000
5022 6.5 100 insoluble 1.00 4000
3879 4.0 80 forms a gel 1.01 2000
3966 12.5 70 insoluble 1.02 21000
4006 22.1 80 miscible, phase 1.05 8000
separation

5252 19.0 100 soluble 1.04 1300
3279 20.5 72 insoluble 1.04 5500
4411 20.0 100 soluble 0.95 25

The main active components used for the
preparation of demulsifiers are as follows:
Dissolvan 3245 - cross-linked oxypropylated
PO/EO-block  polymer  (CisHi60,2-C3HsO-
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C;3HsC10-C,H40)y,
ethylidene) bis-; polymer
methyl)oxirane; 2-methyl
Dissolvan 5022 -

phenol,  4,4’-(1-methyl-
with  2-(chloro-
oxirane; oxirane;

amino  alkoxylate
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(oxypropylated polyamine); Dissolvan 3879 -
polyester; Dissolvan 3966 - oxyalkylated
(oxyethylated) resin; Dissolvan 4006 -
oxyalkylated (oxyethylated) resin; Dissolvan
5252 - oxyethylated PO/EO-block polymer
(C4H11NO3-C3H60-C2H4O)X, 1,3-Propanediol, 2-
amino-2-(hydroxymethyl)-; polymer with 2-
methyl oxirane; oxirane; Dissolvan 3279 -
oxyalkylated (oxyethylated) resin in high boiling
hydrocarbons solvent; Dissolvan 4411 -
ethylene/propylene oxide dissolved in methanol.
As a comparison demulsifier of non-ionic type
PM 1441 (JSC Fine organic synthesis plant
“Barva”, (Ukraine) was used, that was a solution
of a block copolymer of ethylene oxide and
propylene oxide, which is regularly used at
Ukrainian coking enterprises.

“Bottle test” was used for comparative
evaluation of demulsifying activity, which had
been introduced as an internal standard in oil
production companies. The basic principles of
this comparative testing of demulsifier efficiency
were formulated in [29]. To comply with them
(selection of a representative sample, sampling
only fresh samples, the same mixing conditions
and maximum identity of sampling) the following
methodology was used. The model emulsions
were prepared by effective mixing of the fresh
coal tar and distilled water in the required
proportion and thermostated for 1 h at the required
temperature. The resulting emulsion was stable at
least for 96 h. It was previously found that to
obtain a comparable performance under these
conditions, the amount of water in the
individually prepared emulsions should be in the
range of = 25-30 %. Plastic bottles (0.5 dm®) were
used as laboratory water tanks. Initially, reagents
in the form of 5 % solutions (or dispersions) were
introduced into the bottles, the dosage was
200 ppm. An equivalent amount of distilled water
was added to the blank sample instead of
demulsifying compositions. After the adding of
emulsions with a mass of 400 g into the bottles,
the latter was stirred manually with the same
number of shakes and with the same intensity.
Then the series of bottles were placed
simultaneously in a thermostat at a set
temperature of 60 °C for three hours. At the end
of the experiment, released water was carefully
decanted and weighted to an accuracy of 0.01 g,
and the amount of residual water in the coal tar
emulsion was determined according to the
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normative documents (TU U 19.1-00190443-100:
2016).

The rheological characteristics of the studied
tars were determined with a rotational controlled-
shear rate rheometer Brookfield DV2T in a
temperature range between 30 and 65 °C. Viscous
flow tests were carried out in a shear rate range of
1.2-250 s ' using Searle geometry. The essence of
the method is to record the moment of resistance
of an inner cylinder with the fluid under test at
different shear rate gradients and to calculate the
shear stress and dynamic viscosity. At least five
replicates of each test were performed on fresh
samples.

The efficiency of demulsifying compositions
was assessed by the formula:

E = (W) — Wy)x100/W1, %, (1)

where W is the initial water content in coal tar
emulsion, W, — water content in treated emulsion
after the experiment.

RESULTS AND DISCUSSION

The results of measuring the viscosity of the
R1 tar are shown as a graphical relationship to the
shear rate at different temperatures in Fig. 1.

With the increasing temperature up to
58-65 °C, flow aggregates decompose and the
dynamic viscosity of R1 tar practically does not
depend on shear rate and acquires Newtonian
flow character. The such character was not
obtained in the all-remaining tar samples R2-R4,
probably due to the presence of the dispersed
phase and the more complex nature of the
interaction of substances with a higher molecular
weight. Therefore, tar sample R1 was chosen to
measure the viscosity of the tar when a
demulsifier was added, and measurements were
made at a shear rate ensuring a Newtonian flow
character (220.1 s™"). The search for correlation of
the influence of demulsifiers on tar viscosity was
carried out in the temperature range close to
conditions of tar decanting in plant and laboratory
conditions. To view the dynamics of the
interaction of reagents, viscosity measurements
have been made immediately after spreading and
mixing of demulsifier with tar and after 24 h of
ageing. The results of the measurements are
presented in Table 4.

As it follows from the measurement results, a
decrease in the viscosity of the mixture is
observed when the demulsifiers are added and the
mixture is incubated for 24 h, which agrees with
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the data [18, 26], which is explained by a change
in the rheology of the dispersion medium [11]. It
has been found that after addition of a demulsifier
in the emulsion there is a decrease in apparent
viscosity for an emulsion, with the same water
content [11]. In our case, however, the dispersion
medium was modeled off a tar with a low content
of water and dispersed solids. Different
demulsifiers decrease the viscosity of the original
tar in different ways, which prove the influence of
the nature of the demulsifier on tar flow. When

measured without keeping, the viscosity of the
mixture decreases only at a sufficiently high
heating temperature (58 ©°C); at lower
temperatures for the three demulsifiers, a slight
increase of 0.4-1.6 mPa‘S in viscosity was
observed. This data already shows that to compare
the efficiency of the reagents action, it is
necessary to keep the tar with the reagent for one
day and heat it to 58 °C to make the tar flow with
Newtonian character.

Table 4. The viscosity of R1 tar, treated by demulsifier’s compositions, mPa-S

Measurement immediately after

Measurement after 24 h at temperature,

Medium mixing at temperature, °C oC
58 44 36 58 44 36

Coal tar R1 11.79 17.47 30.47 11.79 17.47 30.47
R1 +#1 10.51 15.07 26.63 8.31 15.18 26.15
R1 +#2 9.81 18.34 31.49 9.15 15.08 26.72
R1 +#3 8.90 14.83 29.85 8.71 14.18 17.08
R1 +#4 9.72 17.91 24.43 6.83 16.21 22.78
R1 +#5 11.59 15.40 23.30 8.92 12.52 20.67
R1 +#6 9.75 16.42 29.13 8.00 14.5 24.56
R1 +#7 8.52 15.38 27.52 7.89 11.95 18.42
R1 +#8 11.34 16.27 30.18 7.18 15.25 18.75
R1 +#9 8.57 18.3 32.03 6.85 11.75 19.2
R1 +#10 7.56 16.58 26.83 6.81 15.38 25.42
R1 +#11 7.73 16.14 26.03 7.62 15.79 2593
R1+PM 1441 9.80 16.52 28.50 8.2 14.00 24.00

&
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Fig. 1.
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Table S. Efficiencies of de-watering of coal tars with the addition of demulsifiers, %

Reagent Coal tar:
R1 R2 R3 R4
#1 8.6 12.0 14.0 53.6
#2 0.0 18.7 30.0 52.6
#3 0.0 13.3 30.0 66.8
#4 57.1 86.7 68.0 88.3
#5 214 56.0 44.0 78.5
#6 943 60.0 60.0 79.8
#7 57.1 60.0 45.0 72.7
#8 68.6 69.3 64.0 92.0
#9 62.9 66.7 64.0 82.5
#10 65.7 80.0 59.0 77.7
#11 343 86.7 45.0 68.0
PM 1441 28.6 76.7 54.0 73.7
The effect of demulsifiers on emulsion viscosity decreases at demulsifier injection, the
separation has been evaluated on artificially higher the dehydration efficiency at this
watered R1-R4 tars using “bottle tests”. The demulsifier for tars of different pyrolytic grade
results of tar dehydration with demulsifying R1-R4.
compositions (Tables 2-3) are presented in There is no similar correlation for other
Table 5. temperature measuring conditions; a lower
Comparison of obtained dehydration coefficient of determination is observed for the tar
efficiency with tar R1 viscosity at 58 °C shows a viscosity values immediately after the demulsifier
linear dependence (Table 6): the more the tar adding at 58 °C.

Table 6. Determination coefficient (R?) of the linear dependence of efficiency of different coal tars dewatering on tar

viscosity
Determination Coal tar:
coefficient R1 R2 R3 R4
R? 0.53 0.52 0.55 0.46

The observed decrease of the tar viscosity droplets is similar for light and heavy tars. It is
after demulsifier addition seems to be a known that the efficiency of dewatering
consequence of further destruction of structured deteriorates with an increase in density of the coal
flow units which distort the Newtonian character tar. From the results obtained it may be assumed
of the flow. The decrease of the tar viscosity that this deterioration is caused by an increase in
facilitates diffusion of the demulsifier through the the content of inclusions in the dispersion medium
dispersion medium to the “water-tar” interface, and not by an increase in the molecular weight. It
which raises the efficiency of dewatering. The seems to be the dispersed medium impedes
selectivity of tar de-watering by the studied dewatering rather than the continuous phase
demulsifiers is preserved for both low- and high- viscosity increase.
pyrolyzed tars. Despite the complexity of the Yet the low values of the coefficient of
structure of high-pyrolyzed tar, which forms a determination show only a partial effect of the
disperse system of “tar-quinoline insoluble dispersion medium viscosity on the efficiency of
particles”, “tar-solid particles” and “tar-water dewatering with demulsifiers and the presence of
droplets”, the capability of the demulsifier to additional factors. It is necessary to take into
penetrate through the dispersion medium to water account the influence of the nature of the
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demulsifier on the armouring layer. In particular,
the affinity of the demulsifier for emulsion
stabilizers is characterized by its index of relative
solubility in water (RSN). For demulsifiers
N 1-11 the calculated values of the index of
relative solubility in water are presented in
Table 2, which is known to be the measure of
hydrophilicity of reagents and characterizes
wetting capability. The obtained data of
dewatering efficiency (Table 5) are processed by
the multiple regression method, the efficiency of

tar dewatering with the help of a demulsifier is
expressed by the following equation:

Z=a+bxX" + cxY™ + dx(XxY)" 2)

where a, b, ¢, and d are coefficients of the
equation (2), n1, n2, and n3 are power factors; X is
the viscosity of the tar when adding the
demulsifier (58 °C) and 24 h exposure time,
mPa-S, Y is the index of relative solubility of
demulsifier in water (RSN). Parameters of
equation (2) are given in Table 7.

Table 7. Multiple regression equation coefficients and coefficients of determination (R?) for tars of various degrees

of pyrolysis
Coal tar:
Parameters
R1 R2 R3 R4
a 692.5479 -1075.55 -254.121 2042.714
b -0.02863 4976.103 9826.126 -1367.54
c -0.06575 -84.0422 -0.93224 -6.87707
d -10184.4 5.1 3.0 2.6
n 4 -0.7 -2 0.2
n2 3 09 2 1.5
n3 -0.71 1.1 1 1.1
R? 0.810 0916 0.750 0.716
m0-20 20-40 m40-60 H 60-80 80-100
100
X 80
b
E 60
S 40
%]
=
s 20
z
5§ 0
9 6,8
= 4 7
EE 7,2

7.4 7.6

Viscosity, mPa-S 8

8,2

8,6

8,8

Fig. 2. Tar R2 dewatering efficiency plotted from regression equation (2)
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The maximum coefficient of determination
was obtained for the medium pyrolysed tar R2; for
this system, the effect of the studied factors on the
dewatering efficiency is shown in Fig. 2.

According to Fig. 2, a deeper reduction in the
viscosity of the tar when adding a demulsifier
corresponds to higher efficiency of dewatering, in
which case the impact of the RSN reagent is not
so significant. For more viscous media, the effect
of RSN reagent is greater, as the hydrophilicity of
the reagent increases, the dewatering efficiency
also increases.

CONCLUSIONS

Evaluation of the effectiveness of
demulsifiers for coal tar dehydration by the value
of the viscosity reduction can be performed by
making the dispersion medium Newtonian flow
character, for which the exposure of demulsifiers
with dehydrated and deashed tar for a day and at
heating to 58 °C was applied.

For the studied reagents, the decrease in
viscosity due to the action of the demulsifier
contributes to the efficiency of dehydration more
than the effect of the relative water solubility
index. This reduction occurs in tars with varying
degrees of pyrolysis, the capability of the reagent-
demulsifier to penetrate through the dispersion
medium to the water droplets has a similar

character for light and heavy tars under these
conditions.

In the area of a small decrease in the viscosity
of the dispersion medium, the role of RSN is
significantly higher, increasing the hydrophilicity
of the reagent contributes to improved
dehydration. This may be related to the increased
wetting capability of demulsifiers with respect to
emulsion stabilizers. The data obtained confirm
the assumption that the determining factor of tar
dehydration is the capability of the demulsifier to
weaken the intermolecular interaction between
flow wunits, which improves conditions for
coalescence of droplets and increases conditions
for the reagent to penetrate through the dispersion
medium to the phase interface.

Increasing the role of RSN reagent on
dehydration is shown when its capability to
decrease the viscosity of the dispersion medium is
low, the reagent efficiency is minimal when its
inability to decrease the viscosity of the
dispersion medium and not to wet the emulsion
stabilizers.

Increasing the index of relative solubility in
water reagent probably contributes to wetting of
hydrophobic emulsion stabilizers and especially
improves the efficiency of dewatering when using
demulsifiers weakly reducing the viscosity of the
tar.

Ouinka egeKTHBHOCTI AeeMyJIbraTopiB 1JIs1 3HEBOJHEHHSI KaM’SIHOBYTJILHHX CMOJI 32
BEJIMYHHOI0 3HHKEeHHS IXHbOI B SI3KOCTI

JL.II. bannikos, I.B. Mipominnyenko, O.J1. bopucenko, A.JI. Bannikos

I « Ykpaincokuii 0eparcasHuii Hayko80-00cnionuil gyeneximiunui incmumym (YXIH)»
6yn. Becuina, 7, Xapxie, 61023, Yxpaina, ukhinbannikov@gmail.com
Hayionanvnuti mexuiunuii ynigepcumem « XapKiecoKutl noaimexHiyHuu iHCmumymy
eyn. Kipniuoea, 2, Xapxis, 61002, Ykpaina, dvmir79@gmail.com

Bnepwe ons emynocivi muny «8o0a 6 cmoniy 00CHIONCEHO B3AEMO38 30K MIdIC eqheKMUBHICMIO 3He800HEHH S Ma
BENIUUUHOIO 3HUICCHHS 8 SI3KOCII KAM STHOBY2LIbHOT CMOIU NPU 000ABAHHI OeeMyabeamopis. Jlocnioxiceno 3He800HeHH s
eMYNbCIll Kam SIHOBYZINIbHUX CMONL 3 uUKOpucmanuam 12 Oeemynveamopié 3 pIsHUMU NOKASHUKAMU BIOHOCHOI
posuunHocmi y 600i (RSN = 8.2—14.5) ona cmon pizuux niponizuux mapox. Bugueno eniug psoy deemynveamopie Ha
8 ’A3KIiCMb OUCNEPCIIHO20 cepedosuya emyasbCill «600a 8 cmoliy. K Modenb OUCNepCilino2o cepedosuya emyabCill
Oy1a 833ma cMONA HUZLKO2O CMYneHs niponizy 3 emicmom eonozu 1.2 % i nepozuunnux pewogun 6 xinonini 1 %. /s
NOPIBHANbHOI OYIHKU OeeMynbeyrouoi akmugHocmi sukopucmanu bottletest. Peonoziuni xapaxmepucmuxu 6us4eHux
cmMon Oyau Gu3HAueHi 3 POMAYIUHUM DEOMEMpPOM 3 KOHMPOIbOBaHol weuokicmio 3cygy Brookfield DV2T &
memnepamypromy Oianasoni mixc 30 i 65 °C. Ilpu 0ooagaHmui Oeemynvbeamopié & CMONY Ma SUMPUMYI CYMIuLi
npomsieom 24 200 cnocmepieaemvcsi 3HUNCeHHs1 8 si3kocmi. Tlpu eumipiosannsx Oe3 sumMpuMKU 8 S3KICmb CyMIuLi
SHUIICYEMBCS TUUe 30 documb ucoxoi memnepamypu nazpieanns (58 °C). Ilopisusanns epexmusnocmi 3ne600HeHHs
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3 8 ’askicmio cymiwi npu 58 °C nokasano HasA8HicMb NIHIUHOL 3a1eHCHOCI: YUM OLIbULe SHUCYEMBCA 8 SA3KICHb CMOIU
npu 66e0eHHI 0eeMyIbeamopa, mum euuje eQeKmueHicnb 3He800HEHH NPU SUKOPUCMAHKI Yb020 JeeMylbeamopd,
npUYOMY 015 CMOJL PI3HO20 CMYNeEHst NiPONI308AHOCMI. 3HUIICEHHS 6 SI3KOCHT CMONU CHPUSIE KOALECYEHCIT Kpaneib 600U
ma ougysii deemynveamopa Kpizb oucnepciiine cepedoguuye 00 Medxci po3oiny (as, wjo niosuwye egexmusHicms
3He800HeHHs. Bubipkogicmo 3He800HEHHS CMONU OOCHIONCCHUMU OeeMylbeamopamu 30epieacmvcs 0Nl CMONL 5K
HU3bK020 CMYNEHs RIPONi308aHOCMI, MAaK i 6Ucokoi. B obnacmi mManozo 3HUdCEHHs 6 3KOCMi OUCNEpPCIiHO20
cepedosuua pore RSN icmomno euwya, 30inbuienHs 2i0po@itbHoCmi peazeHma CRPUsE NONINUEHHIO 3He800HeHH:. L]e
Modice Oymu  no8’s3aH0 3 NIOGUIYEHHAM 3MOUYBATbHOI 30AMHOCMI  0eeMylbeamopié No  GIOHOUWIEHHIO 00
cmaobinizamopie emyavCiil.

Knrouosi cnosa: xam’aHosy2inbHa cmona, eMyisbCis, 0eemyibeamop, 8 A3Kicmby, iHOeKC 8iOHOCHOI pO3UUHHOCII Y
600i
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