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Abstract. Petroleum could be seen asa systemof asphaltenes
dispersed in other petroleum components. The petroleum
components excluding the asphaltenes are referred to in
this paper as Petroleum Medium that Disperses the
Asphaltenes— PMDA). This paper proposes a methodol ogy
to determine sol ubility parameter of thePM DA by identifying
amodd solvent which, when added to the petroleum, does
not affect the asphal tenes phase behavior. In order to achieve
such objective the asphaltenes precipitation onset (PO) of
the petroleum was determined, foll owed by theidentification
of a solvent mixture which, when added to the petroleum,
does not change the PO. The solubility parameter (d) of the
PMDA was assumed equal to the solubility parameter of
the identified solvent mixture.

Keywor ds: solubility parameter, crude oil, asphaltenes,
precipitation onset, organic deposition.

1. Introduction

The asphaltenes deposits in the reservairs, flow
lines, refine equipments, and storage tanks have been
causing negativeimpacts to the petroleum production and,
depending on the phenomenon extension, can drastically
affect the production [1-2]. The asphaltenes tendency to
aggregation has been interpreted in function of colloidal
and interfacial behaviors, for petroleum and model
systems, that is, asphaltenes dispersed in model solvents
[3-7]. When studying the petroleum, the asphaltenes
precipitation onset induced by the addition of a
hydrocarbon solvent (pentane, hexane, heptanes, etc.) is
an important parameter since many mathematical models
used to predict the asphaltenes precipitation are based on
precipitation data [8-14].

The asphaltenes flocculation takes place when
solvent addition changes the petroleum composition and,
as a consequence, changes the solubility parameter of the
asphaltenes dispersion medium [15-16]. The solubility

parameters of the petroleum and the asphaltenes fraction
have been the properties most widely applied to theoretical
devel opments to describe the asphaltenes precipitation.
Several studies using moddl systems that, in general, do
not represent the real conditions and characteristics of
the petroleum and its production have been conducted. A
better understanding about the interactions between
asphaltenes and other petroleum components, as well as
interactions between asphaltenes and solvents, is still
strongly desirable. Therefore, establishing amodel system
that can be applied to the evaluation of asphaltenes phase
behavior isrelevant.

Theaim of thiswork isto establish a solvent mixture
in which the asphaltenes reproduce the same phase
behavior as in the crude ail. It would be very useful to
analyze asphaltenes stabilization in heavy ails.

2. Experimental

2.1. Materials

A petroleum sample, called Petroleum A, presenting
density of 0.9340 g/ml and containing 40.2 m/m % of
saturates, 33.3 m/m % of aromatics, 23.4 m/m % of resins
and 3.1 m/m % of asphaltenes was supplied by Petrobras,
Brazil. Several solvents of high purity were used as
received: n-heptane (r = 0.68 kg/l); n-decane
(r = 0.73 kg/l); cyclohexane (r = 0.78 kg/l); chloroform
(r = 1.47kg/l). Toluene (r = 0.87 kg/l) wasdistilled under
metallic sodium. All solvents were supplied by Vetec
QuimicaFina, Brazil.

2.2. Determination of Asphaltenes Preci-
pitation Onset by Near Infrared (NIR)
The asphaltenes precipitation onset (PO) was

determined using a near infrared spectrophotometer
MATRIX-F-Bruker, containing an external probe (pathway
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Fig. 1. Scheme of n-heptane titration and absorption data acquisition to determine the precipitation onset by NIR

of 2 and 5 mm), coupled with an isocratic pump PU2087
Jasco, that titrates the sample with a flocculant solvent at
a flow rate of 2 mli/min (Fig. 1). The flocculation is
monitored by the absorption intensity against volume of
flocculant, at 1600 nm. The precipitation onset
corresponds to the flocculant volume, added to 1 g of
petroleum which is required to induce the absorption
intensity to a minimum value.

In order to validate the result, the precipitation onset
of the pure petroleum was also determined by visual
observation through an optical microscope. In thisprocedure,
the asphaltenes precipitati on from the petroleumwas induced
by adding n-heptane under stirring. At each 0.2 ml of
n-heptane added an aliquot of the mixture was observed by
optical microscopy using an Optical Microscope SZH16,
Olympus, coupled with Sony digital camera. The precipitation
onset was taken as ml of n-heptane used to observe the first
particles of 1 g of crude ail.

2.3. Analyses of Pure Petroleum

The precipitation onset (PO) refers to the minimum
amount of flocculant required to induce the precipitation
of asphaltenes in 1 g of petroleum. Due to the size of the
essay recipient, the analyses were carried out with about
4 g of petroleum. Thus, asphaltenes precipitation onset
refers to the ratio between the volume of flocculant at
minimum absorption intensity and the mass of petroleum
(Eq. (1))

heptane volume at minimum absorption intensity (ml)
PO = %%%%%%%%%%ath%%ata%a%a%a%at%tsv (1)
mass of petroleum (g)

2.4. Analyses of Petroleum Diluted with
Solvent (Oil Phase)

Besides pure petroleum in this work we also
analyzed petroleum diluted with a solvent. In this case,
we decided to replace the expression “1 g of petroleum”
by “1 g of oil phase’. The oil phases were prepared by
wei ghting the petrol eum mass and adding a pre-determined
volume of solvent. The mass of the oil phase was cal cul ated

from the density of the components and the composition
of the mixture. The mixture was submitted to ultrasound
for 15 min. The following solvents were used to dilute
the petroleum: cyclohexane, mixture of decane-toluene-
cyclohexane (DTC) in different proportions, and mixture
of chloroform-toluene-cyclohexane (ChTC). For the
systems of petroleum diluted with a solvent, the asphaltenes
precipitation onset was calculated from the volume (ml)
of n-heptane added to 1 g of oil phase that is required to
achieve the minimum absorption intensity, as shown in
Eq. (2).
heptane volume at minimum absorption intensity (ml)

PO= ¥%%¥%¥%¥%YaYaYa¥%¥aYaYaYVa¥a¥ YooY 2

mass of petroleum (g) + mass of model-solvent (g)

2.5. Calculus of solubility parameter
of solvent mixtures

The solubility parameters of the solvent mixtures
were calculated by the weigh average of the solubility
parameters (0) and the respective volumetric fractions
(f ) of their pure components according to Eq. (3).

Ay = ([ H )+ ¥ )+ 4(d ) (9

Table 1 presents the solubility parameters of the

solvents used in this work [17].

Table 1

Solubility parameters (d) of the solvents [17]

Solvent Sol ubility parameter (d), MPa’?
n-Heptane 15.3
n-Decane 15.8
Cyd ohexane 16.8
Toluene 18.2
Chloraform 19.0

3. Results and Discussion

In this preliminary work we used a petroleum
sampleinwhich theasphaltenes precipitation onset iseasily
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determined by NIR or optical microscopy to make it
possible to compare this result with that obtained for the
diluted petroleum. In all tests the asphaltenes precipitation
was induced by adding n-heptane. In this work we
consider petroleum as a “mixture of solvents” with
asphaltenes “dispersed” in it and this solvent mixture is
here called Petroleum Medium that Di sperses Asphaltenes
(PMDA). If we also consider that the asphaltenes phase
behavior in petroleum depends essentially on the solubility
parameter (d) of the solvent medium (PMDA), this work
obtains a more specific objective that is to find a solvent
mixture that presents a solubility parameter equal to that
of PMDA. Thus, because we did not want to begin the
work using random solvent mixtures, presenting random
solubility parameters, we tried to determine an
approximated value for the solubility parameter of the
Petroleum Medium that Disperses Asphaltenes (d,.,,).
carrying out analyses of the petroleumdiluted with different
amounts of n-hexane. Then, we have prepared solvent-
mixtures (presenting solubility parameters similar to the
calculated one), which was added to the petroleum before
starting the procedure to determine the asphaltenes
precipitation onset for each system. The solvent which,
when added to the petroleum, presents the same
asphaltenes precipitation onset value as that for the pure
petroleum, is considered a model solvent. The influence
of the asphaltenes dilution was not considered, since, as
proposed by previous works, the concentration of
asphaltenes in model systems does not affect the
precipitation onset value.

3.1. Determination of the Asphaltenes
Precipitation Onset in Pure Petroleum
(PO

pure)

Initially, we determined the asphal tenes preci pitation
onset for the pure petroleum. The plot of absorption
intensity against volume of flocculant (n-heptane) obtained
by NIR (Fig. 2) showsthat inthe beginning of the analyses
the absorption intensity decreases due to the system
dilution, and later the absorption starts increasing due to
higher scattering caused by the presence of the precipitated
asphaltenes particles. Such plot for system containing pure
petroleum presents aminimumval ueof absorptionintensity
by the addition of 13 ml of n-heptane. By dividing this
value by the mass of petroleum used for the analyses
(4.0425 g) we get the precipitation onset of 3.2 ml of
n-heptane/1 gram of petroleum.

On the other hand, the precipitation onset
determined for the same petroleum by optical microscopy
was 2.7 ml/g. These two precipitation onset values are
different, and such results were expected since the two
methods are based on distinct fundaments. Nevertheless,
these two values are in a good agreement. The detection
based on the absorption intensity variation, as already
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describedintheliterature[18-19], occursas follows: when
adding the first volumes of flocculant, the absorption
intensity decreases due to the system dilution; when the
amount of flocculant is sufficient and the asphaltenes
precipitate, the absorption intensity increases. Thus, when
the first asphaltenes particles of small size appear, a
competition between the effects provoked by the dilution
and those provoked by the presence of particles in the
system takes place. Hence, the minimum value of
absorptionintensity (indicating the preci pitation onset) will
be observed when the contribution of the effect caused
by the precipitated particles is greater than that of the
dilution effect. It means that the asphaltenes molecules
start precipitating, in fact, at a flocculant volume smaller
than the one that the NIR technique indicates by the
minimum value of the absorption intensity. Such statement
is confirmed by the asphaltenes precipitation onset value
obtained by observing the particle appearance using optical
microscopy.

Due to the higher precision provided by the NIR
analyses, this technique was used to analyze all systems
in this study, hence, the asphaltenes precipitation onset of
the pure petroleum used as a reference is that obtained by
NIR, that is PO = 3.2 ml of n-heptane/g of petroleum.
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Fig. 2. Absorption intensity against volume
of n-heptane for the pure Petroleum A at 1600 nm

3.2. Determination of Asphaltenes
Precipitation Onset in Petroleum Diluted
with Cyclohexane

This step of the work was carried out to produce
data that would allow cal culating the approximate val ue of
the solubility parameter of the Petroleum medium that
disperses the asphaltenes (d,,.,). For such purpose, the
petroleum was diluted with different amounts of
cyclohexane and the volume of n-heptane that is required
to achieve the asphaltenes precipitation onset was
determined for every dilution. Table 2 shows six selected
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dilutions — from 1.5 to 1:30 of petroleum:cyclohexane,
highlighting the following values for each of them: volume
of cyclohexane added to the petroleum; n-heptanes volume
at the precipitation onset (determined by NIR); volume
fraction of the solvents at the precipitation onset; solubility
parameters of both solvents, and the solubility parameter
of the solvent mixture (cyclohexane-heptane) at the
precipitation onset, which was calculated using Eq. (1).
The petroleum volume and its solubility parameter were
not taken in account for this calculation.

Two distinct optical paths were used for the
measurements, which do not affect the precipitation onset val ue,
but affect the agpect of the so obtained curve of absorption
intensity againgt volume of n-heptane: more concentrated
systems require smaller optical paths and vice versa.

Using the solvent volume and the flocculant volume
for each system and their respective solubility parameter
val ues we determined the sol ubility parameter of themixture
of these two solvents at the precipitation onset. We
expected that the solubility parameter at which the
asphaltenes precipitation takes place does not change, as
verifiedinthe previouswork [12, 16]. Theresults presented
in Table 2 are in agreement with this statement: the
differences among the calculated values can be attributed
to the fact that the petroleum contribution to the solubility
parameter of the system at the precipitation onset was not
taken into account. We can observe that the solubility
parameter tends to a constant value (~15.9 MPa'?) as
dilution of the system because the petroleum contribution
becomes less important.

Therefore, the solubility parameter of 15.9 MPa'?,
that corresponds to the solubility parameter of cyclo-
hexane:heptane mixture (d . ) at which the asphaltenes
started precipitating, was taken as an approximated value
of the solubility parameter of the solvent medium.
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It isimportant to mention that the preci pitation onset
values change in function of the system dilution, even if
we consider the sum of petroleum mass and cyclohexane
mass (added to the petroleum) as the total mass of the oil
phase. The precipitation values obtained for the dilutions
of 5, 10, 15, 20, 25 and 30 were, respectively, 2.1, 2.0,
1.9, 1.7, 1.8 and 1.8 ml of n-heptane/g of oil phase. It
means that random selection of the solvent to dilute heavy
oil could conduct the asphal tenes preci pitation onset values
quite far from the real one. In the current study, the values
obtained from the dilution are significantly lower than that
determined for the pure petroleum, namely 3.2 ml of
n-heptane/g of petroleum.

3.3. Approximated Calculation of the
Solubility Parameter of the Petroleum
Medium that Disperses Asphaltenes

(d

PMDA)

As mentioned earlier, d, , is considered in this
study as the solubility parameter of the petroleum
components in which the asphaltenes are dispersed, i.e.
the petroleum components excluding the asphaltenes.
Hence, by mixing PMDA and n-heptanein different volume
fractions we achieve a solubility parameter at which the
asphaltenes precipitate, that is, the solubility parameter at
which the asphaltenes start precipitating follows Eq. (4).

drix = (dpvpn X ovpa) + (dhept * hept) (4)
By using the precipitation onset value obtained for
the pure petroleum, i. e. 3.2 ml of n-heptane/g of petroleum,
we can calculate the total volume of the “solvent” at the
precipitation onset as 4.24 ml: 3.2 ml related to the

n-heptane + 1.04 ml related to the petroleum mass minus the
asphaltenes mass (taking in account the petroleum density).

Table 2

Determination of the near solubility parameter of the solvent mixture (dispersant + flocculant)
at the asphaltenes precipitation onset

Dilution M ass of Volume of O
heptane Volume solvent
] cyclohexane . Volume : de ch :
Petroleum: required for : fraction mixture
added to the fraction of cyclohexane, | heptane,

Cycl ohexane, etroleum asphaltenes ovdlohexane of MPal2 MPal? at the

g/ml P ml ’ precipitation, 4 heptane PO**,
*) ml MPa?

1:5(2) 5 10.4 0.32 0.68 15.79

1:10(2) 10 18.0 0.36 0.64 15.84

1:15(5) 15 24.6 0.38 0.62 15.87

1:20 (5) 20 29.0 0.41 0.59 168 153 15.91

1:25(5) 25 37.2 0.40 0.60 15.90

1:30(5) 30 43.8 0.41 0.59 15.91

Notes: * optical path (mm); ** asphaltenes precipitation onset.
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Precipitation onset of asphaltenes induced by the addition of n-heptane
to petroleum diluted with model solvent
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Table 3

Mass of
Diluion, | g ol | funa | dayMPa Vol ;’C‘)" r:ﬁZSﬁ frp@ | e Mp2 ng”h’;g‘a
g:ml phase*, PO hep., ml PO v,
g phase
TOLUENE 184 | 028 | 1820 | 6.88 3.74 0.72 16.12
DTC(5 85 10) 1.83 0.30 17.93 6.38 3.49 0.70 16.08
11 DTC(5 80 15) 1.83 0.30 17.86 6.36 3.48 0.70 16.06
DTC(10 80 10) 1.83 0.30 17.80 6.27 3.43 0.70 16.05
DTC(15/81.5/3.5) 1.82 0.30 17.76 6.19 3.40 0.70 15.3 16.04
DTC(157510) | 181 | 031 | 1767 & 591 3.27 0.69 16.04
DTC(106525) | 181 | 031 | 1759 | 5.87 3.24 0.69 16.01
DTC(20 60 20) 1.80 0.32 17.40 5.60 3.11 0.68 15.97
DTC(3050 20) 1.79 0.34 17.14 5.00 2.79 0.66 15.93
DTC(50 30 20) 1.76 0.38 16.62 4.30 244 0.62 15.80
TOLUENE 358 | 027 | 1820 | 14.19 3.96 0.73 16.08
DTC(5 85 10) 3.55 0.29 17.93 13.03 3.67 0.71 16.05
13 DTC(5 80 15) 355 | 029 | 1786 | 1250 3.52 0.71 16.05
DTC(10 80 10) 3.55 0.30 17.80 12.13 3.42 0.70 16.05
DTC(15/81,5/35)| 352 | 030 | 17.76 | 12.00 3.41 070 | 153 | 16.04
DTC(157510) | 349 | 031 | 1767 | 11.44 3.28 0.69 16.03
DTC(106525) | 349 | 032 | 1759 | 1110 3.18 0.68 16.02
DTC(20 60 20) 3.46 0.33 17.40 10.48 3.03 0.67 15.99
DTC(30 50 20) 3.43 0.36 17.14 9.04 2.64 0.64 15.96
DTC(50 30 20) 3.34 0.44 16.62 6.28 1.88 0.56 15.88
TOLUENE 532 | 026 | 1820 | 2220 4.17 0.74 16.06
DTC(5 85 10) 5.27 0.27 17.93 20.46 3.88 0.73 16.02
15 DTC(5 80 15) 527 | 028 | 17.86 | 20.16 3.83 0.72 16.01
DTC(108010) | 527 | 029 | 17.80 | 19.44 3.69 071 16.01
DTC(15/81,5/3,5) 5.22 0.28 17.76 19.33 3.70 0.72 15.3 16.00
DTC(157510) | 517 | 030 | 1767 | 17.81 3.44 0.70 16.01
DTC(106525) | 517 | 030 | 1759 | 17.58 3.40 0.70 15.99
DTC(206020) | 512 | 032 | 17.40 | 16.37 3.20 0.68 15.96
DTC(30 50 20) 5.07 0.35 17.14 13.63 2.69 0.65 15.95
DTC(503020) | 492 | 046 | 1662 & 847 172 0.54 15.91
TOLUENE 706 | 026 | 1820 | 30.10 4.26 0.74 16.04
DTC(5 85 10) 6.99 0.27 17.93 27.36 3.91 0.73 16.02
1.7 DTC(5 80 15) 6.99 0.28 1786 26.50 3.79 0.72 16.02
DTC(10 80 10) 6.99 0.29 17.80 25.40 3.63 0.71 16.02
DTC(15/81,5/35)| 6.92 | 029 | 17.76 | 2520 3.64 071 | 153 | 16.01
DTC(15 75 10) 6.85 0.30 17.67 23.50 3.43 0.70 16.01
DTC(10 65 25) 6.85 0.31 17.59 22.70 3.31 0.69 16.00
DTC(206020) | 678 | 032 | 17.40 | 21.30 3.14 0.68 15.97
DTC(305020) | 671 | 035 | 1714 | 1822 2.72 0.65 15.95
DTC(50 30 20) 6.50 0.44 16.62 12.22 1.88 0.56 15.88

* mass of oil phase equal tothe sum of model solvent massand 0.97g of PMDA.
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The explanation is that 1 g of petroleum contains 0.031 g
of asphaltenes, so, in fact, in 1 g of petroleum we have
0.969 g of PMDA. By converting grams into milliliters
using the petroleum density (0.934 g/cn) we calculate
the volume of PMDA as 1.04 ml. In fact, this is an
approximated volume, since it considers the density of
petroleumto cal culate PM DA that i s the petrol eum without
asphaltenes fraction. However, such calculation can be
considered valid since that amount of asphaltenes in the
petroleum is very low.

Thed  ,tobeusedinEq. (4) isalso an approximated
value 15.9 MPa”2 which was determined in section 3.2.

By applying such data to Eq. (4) we have:
15.9 = (d,,,,,x0.24) + (15.3 x0.76) and so d., -, H»
»17.8 MPa¥?, That is, the solubility parameter of thesolvent
mixture (model solvent) that will reproduce the PMDA
behavior for the system used in this study should be close
to 17.8 MPa'2,

3.4. Looking for a Solvent-Mixture that
Reproduces the Asphaltenes Phase
Behavior

We have cal culated the near solubility parameter for
the model solvent which, when added to the petroleum,
does not affect the asphaltenes phase behavior, that is the
asphaltenes preci pitation onset of the dil uted petroleummust
be the same as that of the pure petroleum. Therefore, we
prepared some solvent mixtures presenting solubility
parameters close to 17.8 MPa'?, which were then added
to the petroleum in different proportions. The asphaltenes
precipitation onset (PO) values of all prepared systems
were determined. We selected a solvents set of decane/
toluene/cyclohexane (DTC) sinceit is aready being used
as model solvent to prepare model systems containing
asphaltenes extracted from the petroleum [16] and
represents, respectively, saturates, aromatics, and
naphthenic petroleum fractions.

Table 3 presents the following data: petroleum-
solvent proportions, kind of model solvent used
(highlighting the volume proportions of the components),
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mass of the organic phase (that corresponds to the sum
of petroleum mass and model solvent mass cal cul ated
from therespective volumesand densities), volumefractions
of model solvent and precipitating agent
(n-heptane) at the asphaltenes preci pitation onset, n-heptane
volume required to achieve the asphaltenes precipitation
onset, solubility parameters of model solvents and
n-heptane, and solubility parameter of the solvent medium
at the asphaltenes precipitation onset (in this case, the d of
petroleum was considered to be the same as the model
solvent). For each group of dilution it is observed that the
volume of n-heptane required to achieve the asphaltenes
preci pitation onset changes as a function of the differences
in the solubility parameter (thermodynamic quality) of the
solvent mixtures used to dilute the petroleum.

Initially, we carried out some measures using model
solvents presenting high values of d (closeto the calculated
value— 17.8 MPa"?). Thus, the model solvent compositions
were adjusted to get a system which presented the
asphaltenes precipitation onset equal or closeto 3.2 ml of
n-heptane/g of petroleum, that isthe PO of pure petroleum
induced by the n-heptane addition. The tests were aso
done with the mixture DTC (50:30:20), that has been used
in some studies [16] as a model solvent.

The results show that for the selected petroleum
the model solvent which, when added to the petroleum,
practically does not change the asphal tenes phase behavior
is the one presenting d of around 17.5 MPa2. Such result
proves that random selection of the solvent to dilute
petroleum samples, when doing eval uations about
asphaltenes stabilization, can produce wrong conclusions.
For the petroleum used in this study both cyclohexane
and DTC (50:30:20) are not suitable.

It can be observed that by using the d . value
obrtained for the dilution 1:5 (Table 2), Eq. (4) givesd,
equal to 17.4 MPa"2 This value is pretty close to that
found for the suitable model solvent. We believethat it is
possible to establish a methodol ogy to find suitable mode!
solvents for heavy oils, however, it is necessary to apply
the study devel opedinthiswork at least to other petroleum
that allows determining the asphaltenes precipitation onset
without dilution.

Table 4

Comparison between the asphaltenes precipitation onset for diluted systems using solvent mixture
presenting the same solubility parameter

Dilution Model solvent d of model ?nle‘if'rfa“gr‘] g,”sff’
Petrol eum:solvent (proportion) solvent, MPa*? heptaneg
oil phase
1:1 DTC (15:81.5:3.5) 17.76 3.40
DTC (1:69.5:29.5) 17.76 3.40
1.5 DTC (15:81.5:3.5) 17.76 3.70
DTC (1:69.5:29.5) 17.76 3.74
15 DTC (5:85.10) 17.93 3.88
ChTC (21:48:31) 17.93 3.48
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It is also important to mention that for the same
solvent set the system behavior depends only on the
thermodynamic quality of the solvent mixture, i.e. solvent
mixtures presenting different compositions but keeping
constant solubility parameter produce quite similar
asphaltenes precipitation onsets, as observed in Table 4.
Nevertheless, if apolar component, as chloroform, is used
in the solvent mixture composition, the behavior changes.
DTC (5:85:10) and ChTC (21:48:31) present the same
d = 17.93 MPa¥? but when used to dilute petroleum the
asphaltenes precipitation onsets obtained are 3.88 and
3.48 ml of n-heptane/g of oil phase, respectively, .

4. Conclusions

It was concluded that diluting petroleum in a non-
specific solvent can generate quite different asphaltenes
precipitation onset results from that determined for pure
petroleum. It is possible to establish a solvent mixture
which, when added to the petroleum, does not affect the
asphaltenes phase behavior. For the petroleum used in the
present study it is possible to dilute the sample using a
mixture constituted of decane/toluene/cyclohexane in the
proportion of 10:65:25, respectively, without affecting the
asphaltenes phase behavior, i.e. without changing the
asphaltenes precipitation onset which was determined for
the pure sample. The solubility parameter of such mixture
is about 17.5 MPa2. It was also concluded that different
proportions of the same solvent mixture, presenting the
same solubility parameter, cause similar effect, i.e. they
are suitable to dilute petroleum preserving the asphaltenes
phase behavior. Neverthel ess, such observation is not true
for a mixture containing a component with high polarity,
such as chloroform, even if its solubility parameter is the
same (d =17.5 MPa?).
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HNOMYK MOAEJIBHOI'O PO3UNHHUKA
VA POSYUHEHHA ACOAJIBTEHIB

Anomauia. Pozenanymo nagpmy ax cucmemy acaibmenis,
oucnepeoganux 6 IHwUxX Hagmoeux xomnonenmax. Taki
KOMNOHEeHmuU, 34 GUHAMKOM ACHarbmenie, Oompumaid Ha3ey
nagpmose cepedosuuye, wo pozuunsic acparomenu (HCPA). Y pobomi
3anpPoONoOHO8AHO MemOoOUuKy euzHavenns posuunnocmi HCPA
6HACNIOOK [0enmu@ikayii MoOenbH020 pPO3YUHHUKA, AKULL NpU
000asanti 00 Hagmu He BNIUBAE HA PA308Y NOBEOTHKY AcChanbmeHis.
Busnaueno nouamok ocadocysanns acanvmenie (I1B) 3 nagpmu 3
HacmynHow i0eHmughikayicio po3HuHHUKA, KUl npu 000a8anHi 00
nagmu ne sminioe IIB. Hapamemp posuunnocmi (d) HCPA
nPpUUMABCA PIGHUM NAPAMEMpPY PO3YUHHOCMI POZYUHHUKA,
ioenmughikoeano2o maxum YUHOM.

Knrowuogi cnosa: napamemp pozuunnocmi, cupa nagpma,
acganvmenu, nOYAMOK 0CAONCYBAHHS, OPSAHIUHI BIOKIAOCHHS.



