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Adsorption from solution of nonelectrolytes by microporous adsorbents such as zeolites is not only of
practical interest. Because of the well-defined internal structure of zeolite, it can be a good model system which
provides the possibility to measure absolute adsorption in a direct experiment. Such data may lead to a better
understanding the properties of the liquid solution in the micropores. Whereas the excess adsorption isotherm
can easily be measured, the exact determination of the absolute adsorption isotherm requires rather painstaking
and time-consuming experiments. So the main problem is to convert excess adsorption data to the absolute
adsorption isotherm.

Given this circumstance, we previously proposed a method to estimate the absolute adsorption iso-
therm of a binary solution on a microporous adsorbent. The method is based on the Dubinin-Radushkevich
equation modified for adsorption from solutions. The equation gives the concentration dependence of absolute
adsorption of solution and includes three non-fitting parameters: the absolute (limiting) adsorption values of
the pure components, which are much easier to measure than the absolute adsorption isotherm of solution, and
the value of the equilibrium concentration corresponding to the maximum excess adsorption.

The purpose of this work was to study the physicochemical characteristics of the adsorption phase
based on the absolute adsorption data of the adsorption system ethylbenzene + n-octane + zeolite NaX. Excess
adsorption isotherms were measured at temperatures 303.15, 338.15, and 363.15 K using the conventional
static method. The limiting (absolute) adsorption values of pure components were measured using the pycno-
metric method. It is shown that the measured excess adsorption isotherms belong to type II according to the
Schay and Nagy classification. This indicates strong adsorption of ethylbenzene in the entire concentration
range. Absolute adsorption isotherms of the solution and the preferentially adsorbed component were calcu-
lated using the above method. These data made it possible to calculate for the adsorbed phase the excess volume
of mixing, solution density and activity coefficients of the solution components. Based on the latter, the excess
thermodynamic functions of mixing for the adsorption solution were calculated: free energy, entropy and en-
thalpy. The data obtained allow us to draw some conclusions about the adsorbed solution. The negative value
of the excess volume of mixing indicates volume contraction. The adsorbed phase activity coefficients indicate
a significant negative deviation from ideality, which means the dominance of intermolecular interaction be-
tween different molecules. This is also indicated by the negative value of the excess free energy of mixing.

Keywords: Adsorption from binary liquid solution, absolute and excess adsorption, limiting adsorp-
tion, adsorbed phase activity coefficients, zeolite NaX, excess thermodynamic functions of mixing for adsorp-
tion solutions.

by flow microcalorimetry, IR-, NMR-, EPR-
Introduction spectroscopy are all the adsorbed molecules,
not only the excess molecules. During phys-
ical transitions, all molecules take part in the
adsorption phase, and the same situation

The absolute adsorption isotherm is an es-
sential function in the study of the adsorption
phenomenon. The primary sources of valua-
ble information about adsorption obtained
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takes place during adsorption-induced defor-
mation of solid adsorbents. It should be
noted that models describing adsorption
within the framework of statistical thermo-
dynamics are also based on the assumption
that all adsorbed molecules are included in
the process. Since, as is well known, only the
adsorption excess isotherm can be easily
measured experimentally, the basic problem
of converting the excess adsorption data to
absolute adsorption arises. This very im-
portant problem is still unsolved in the gen-
eral case nevertheless reports are scarce
about it. Therefore, it is extremely relevant.

The novelty of our recent series of works,
to which the present work belongs, is that in
the particular case of excess adsorption iso-
therms from a binary solution on strictly mi-
croporous adsorbents (zeolites) belonging to
type II according to the well-known Schay-
Nagy classification [1] for calculation abso-
lute adsorption isotherms it is sufficient to
have the limiting adsorption values for pure
components and the concentration value cor-
responding to the maximum excess adsorp-
tion.

In our previous paper [2], we studied the
adsorption system cumene + n-octane +
NaX. In this paper we present the experi-
mental data on excess adsorption and the cal-
culated absolute adsorption isotherms for the
system ethylbenzene + n-octane + zeolite
NaX at 303.15, 338.15 and 363.15 K. The
choice of'this adsorption system has been de-
termined precisely by the fact that the excess
adsorption isotherm belongs to the above-
mentioned type and thus satisfying the con-
ditions on which the proposed method is
based. In addition, the investigation of the
specified adsorption system is of importance
for such industrial processes as the adsorp-
tion removal of traces of aromatic com-
pounds from liquid alkanes.

For the above-mentioned adsorption sys-
tem, this paper presents for the first time the
main thermodynamic characteristics of the
adsorbed solution on the basis of the abso-
lute adsorption isotherms, namely the activ-
ity coefficients, the excess thermodynamic

functions of mixing, the excess volume of
mixing and the average density.

Calculation scheme

For calculation of the absolute adsorption
isotherm we used the following relations [2]
n’ =n,,+(n,, - niz)exp(_khn x1|n) , (1)
here n’ is the absolute adsorption isotherm
for the solution, (in mmol/g); »n), and n,
are the limiting (absolute) adsorption values
for pure components (also in mmol/g); x, is
the equilibrium concentration of the compo-
nent 1| in the bulk phase, (in mole fractions);
k and n are constants that can be determined

by formulas (2) and (3)
n= xlm ln xlm (2)
(1 - xlm) ln(l - xlm)
k:_ln(l_‘xlm) . (3)
(-Inx, )"

Here x,,, denotes the concentration cor-

responding to the maximum excess adsorp-
tion.
Using the well-known expression (4) re-

lating the excess adsorption #, to the abso-

lute adsorption of solution »’ and the com-
position of the adsorbed phase x;

no=n -y = -y, ()
we can calculate the absolute adsorption iso-
therms for the preferably adsorbed compo-
nent 1,n; .

Thus, knowing the limiting adsorption
values for pure components n,, and n,
(which should be determined in a separate
experiment) and the concentration x,, from
the excess adsorption isotherm »; , one can
determine the constants £ u n by formulas
(2) and (3) and the absolute adsorption of bi-
nary solution »* by formula (1) and, finally,
the absolute adsorption isotherm n; by the
expression (4).

The absolute adsorption isotherms n;
and »' allow us to determine the excess vol-

ume of mixing of the adsorbed solution V£S
according to following formula
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where Wy is the micropore volume (in
cm®/g). In addition, we can calculate the den-

sity of the adsorbed solution p’(in
mmol/cm?) by the following relation
nS
S — , 6
p W (6)

where 7' is the absolute adsorption isotherm
of solution in mmol/g.

Further, based on the absolute adsorption
isotherms, the activity coefficients y; for the
adsorbed phase can be calculated from the
following well-known relatlons [3]

In(y3) = x{ In Iyzl j Iyzl dx; +

X 1-x

PGz o
7 _x7(-x) exp[qn—cp dbv—(l)z} ®)

" X00% n,RT  n,,RT
where y; is the activity coefficient of com-
ponent i in the bulk solution of the composi-
tion x; , the variable @ is determined by the
expression @=I1W,,, where I1 is the three-di-
mensional analog of the surface pressure.
The latter can be easily obtained from the
molar volume v;;, = W, /n® of the adsorbed
phase. A change in the value of @ as a func-

tion of x;, can be calculated by the numerical
integration of the well-known equation

XN

AD =D -®, =RT [ (1 / x51)d(x,) - (9)
0

Here the lower limit of integration corre-
sponds to the state characterized by the
sorbent immersed in the pure component 2.

Knowledge of y; allows one to calculate
for the adsorbed solution the excess free en-

ergy of mixing g”, the entropy of mixing

5™ and the enthalpy of mixing 4™ accord-

ing to the expressions

g¥=RTY x'Iny;,  (10)
sP=-@g"/oT),, (11
h* =g® -T(g" /aT) , .(12)

Experimental

The commercial granulated zeolite with
binder NaX — 3M (batch 16, the diameter of
granules 2-3.5 mm, pore volume 0.280 cm’/g,
supplied by Grozny Petroleum Research In-
stitute) has been used as received and reac-
tivated by heating to 450°C for 8-10 h under
vacuum. Ethylbenzene and n-octane, analyt-
ical grade, have been dried with molecular
sieve NaA prior to use.

The excess adsorption isotherms have
been determined by the improved static tech-
nique [4]. The main feature of this technique
is that the experiment can be conducted with
one sample of adsorbent over the whole con-
centration range and without access to air.
The equilibrium mass fraction of the prefer-
entially adsorbed component has been meas-
ured by a differential refractometer, the cu-
vettes of which form a single unit with the
adsorption cell.

The limiting adsorption values have been
measured by the pycnometric method [5, 6].

Results and discussion

The excess adsorption isotherms #/ (in

mmol/g) for the system ethylbenzene+n-oc-
tane+NaX have been determined at three
temperatures: 303.15, 338.15 and 363.15 K.
The numerical data are presented in Table 1.
The experimental results for 303.15 K are
also shown in Figure 1 as a function of the
square root of concentration of ethylbenzene

\/x_] , where x, is a mole fraction. The data

are presented in this form for convenience of
perception. As follows from Figure 1, the
measured excess adsorption isotherms are
very steep at the initial concentration region
indicating very strong adsorption of the pref-
erential component.

The limiting absolute adsorption of pure
components »,, and »n;, in mmol/g at three
temperatures are presented in Table 2

First of all, the isotherms have been
smoothed out, and then by numerical differ-

entiation of n; with respect to x, the deriva-
tives have been found. By equating them to
zero the concentration x,, for which » has
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Table 1. Excess adsorption isotherms for ethylbenzene (component 1)+n-octane+NaX system
(x,, mole fraction; »;, mmol/g).

n*, mmovg

184
164
144
124
104
08 4
06 4
044
024

00

l|." (mal ']tl

303.15 K 338.15 K 363.15 K

X ny X ny X ny

0 0 0 0 0 0
0.00053 0.825 0.00088 0.810 0.00115 0.799
0.00069 1.025 0.00147 0.992 0.00210 0.966
0.00085 1.219 0.00194 1.174 0.00293 1.132
0.00124 1.409 0.00230 1.364 0.00402 1.292
0.00170 1.573 0.00349 1.497 0.00509 1.429
0.00246 1.727 0.00502 1.618 0.00708 1.530
0.00727 1.860 0.01032 1.784 0.01240 1.639
0.01166 1.937 0.01789 1.860 0.02006 1.766
0.01955 1.986 0.04487 1.917 0.04652 1.843
0.04286 2.014 0.06642 1.923 0.05694 1.861
0.05363 2.019 0.07711 1.903 0.07828 1.849
0.06458 2.016 0.09838 1.860 0.08821 1.834
0.07539 1.993 0.11925 1.816 0.12008 1.777
0.10690 1.903 0.16125 1.727 0.16248 1.692
0.16019 1.777 0.21310 1.616 0.21426 1.581
0.21207 1.671 0.26520 1.509 0.26639 1.467
0.26397 1.556 1 0 1

1 0 0

22
204 "—m

00 01 02 03 04 05 06 07 08 09 10

Fig. 1. Excess adsorption isotherms #, (in mmol/g) as a function of \/;1

(x, is mole fraction) for the adsorption system studied at 303.15 K.

Table 2. Limiting (absolute) adsorption of pure ethylbenzene (component 1) and n-octane in NaX

zeolite.
'K n,,, mmol/g n,,, mmol/g
303.15 2.366 1.602
338.15 2.284 1.545
363.15 2.216 1.505

a maximum has been determined. Then the
values of constants » and & have been calcu-
lated by formulae (2) and (3).Thus, the initial
data obtained for calculation of the absolute
adsorption isotherms are presented below:

for 7=303.15 K,
x,, =0.0319187, n=3.501041737,

k=4.27111356x 10,
n,,=2.366 mmol/g, n,

=1.602 mmol/g;

m2
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Table 3. Excess adsorption isotherm #, (fitted values), the absolute adsorption isotherm of solution

n’, the absolute (individual) adsorption isotherm »n; and the adsorbed phase equilibrium concen-

tration of component 1 x; at 338.15 K for the ethylbenzene +n-octane+ NaX system.

X, , mole n, ,mmol/g, Rk s x; , mole
. n, mmol/g n, ,mmol/g ]
fraction fitted fraction
0 0 1.545 0 0
0.00088 0.810 1.958 0.812 0.41475
0.00147 0.992 2.014 0.995 0.49418
0.00194 1.174 2.042 1.177 0.57653
0.00230 1.364 2.060 1.369 0.66451
0.00349 1.497 2.099 1.504 0.71652
0.00502 1.618 2.131 1.629 0.76434
0.01032 1.784 2.184 1.807 0.82714
0.01789 1.860 2.216 1.900 0.85718
0.04487 1.917 2.254 2.019 0.89557
0.06642 1.893 2.264 2.043 0.90229
0.07711 1.883 2.268 2.058 0.90759
0.09838 1.849 2.272 2.073 0.91221
0.11925 1.813 2.275 2.084 0.91596
0.16125 1.734 2.278 2.101 0.92232
0.21310 1.633 2.281 2.119 0.92896
0.26520 1.528 2.282 2.133 0.93486
1 0 2.284 2.284 1

for 7=338.15 K,
x,, =0.0427323, n=3.222658303,

k=1.079137534x107,
n, =2.284 mmol/g, n

for 7=363.15 K,
x,,, =0.0509166, n=3.056741167,

k=1.860741425x107
n,,=2.216 mmol/g, n’,=1.505 mmol/g.

s
m2

=1.545 mmol/g;

Based on these data, we can further cal-
culate the absolute adsorption isotherms for
the solution n' and for the preferably ad-
sorbed phase n; by means of Eqs (1) and (4)
respectively. Table 3 shows the complete set
of these results for 7=338.15 K including the
concentrations of the component 1 in the ad-
sorbed phase x; = n; / n*. Figure 2 shows the

isotherm of the composition of the adsorbed
solution x; as a function of the bulk solution

composition at 7=303.15 K. As can be seen
from Figure 2 the isotherm is close to unity
over a wide range of concentration.

Another quantity of interest is the excess
volume of mixing of the adsorbed solution

V* . Figure 3 shows the quantity V™ as a

function of x; for 338.15 K calculated by

means of Eq. (5). As can be seen from this
figure the excess volume of mixing of the
adsorbed phase reveals the negative devia-
tion from additivity over the whole concen-
tration range, indicating volume contraction.
In addition, we have calculated the density

of the adsorbed solution p° using Eq. (6).
Figure 4 shows the concentration depend-
ence of p’at three temperatures. The density

of the adsorption phase is markedly lower
than that of the bulk phase in almost the en-
tire concentration range. Such a behavior of
the adsorbed solution can be ascribed to the
unfavorable ratio of sizes of the molecules in
zeolite cavities. As for the temperature de-
pendence of the density of the adsorption
phase, this behavior is the same as in the bulk
phase.

We can now proceed to calculate the ac-
tivity coefficients for adsorbed phase by
means of Egs. (7) and (8). For this purpose
we should first calculate the differential d®
or d(®-®,) which by definition is given
as
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0.1 4
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x1°5.(mol fr)*s

Fig. 2. Isotherm of the composition of the

adsorbed solution x; as a function of X

(x, is mole fraction) for the adsorption sys-
tem studied at 303.15 K

9.0

85 4

50

02 03 04 05 06 07 08 09 10
x,*. mol. fr.

Fig. 4. Density of the adsorbed solution
p? as a function of x; at 303.15, 338.15

00 01

and 363.15 K
d(®-D,) :M-dxf ,
dx;

where the derivative can be calculate by nu-
merical differentiating.
The functions O -®,

means of Eq. (9) at three temperatures are
presented in Figure 5. As for the function
@ — @, in equation (8), it can be easily de-
termined from the formula ®-® =
(O-D,)— (D, -D,), where (O, -D,) is

equal to @ —®, at concentration x, =1.

calculated by

It should be noted here that since the ex-
perimental bulk-phase activity coefficients
7, (i=1,2), which are a part of the integrand

and also of Eq.(8), are not available, we used
the liquid-vapor equilibrium data obtained
on the basis of the generalized Guggenheim
lattice theory [7]. The activity coefficients
y; of the adsorbed phase as a function of the

0.000

-0.002

-0.004

-0.006

-0.008

VES em®mmol

-0.010

-0.012

-0.014

T T T T T T T T T
00 01 02 03 04 05 06 07 08 09 10

x,*, mol. fr
Fig. 3. Dependence of the excess volume of
mixing of the adsorbed solution VES on com-

position x; at 338.15 K

40

35

30

25

20

D-1,, Jig

0 T T T T T T T T T
00 01 02 03 04 05 06 07 08 09 10
X, , mol. fr

Fig. 5. Dependence of the change in the
function A® on composition x; at 303.15,

338.15and 363.15 K

adsorbed phase mole fraction for 338.15 K
are shown in Figure 6. They exhibit substan-
tial negative deviation from ideality, which
indicate that the molecular interactions be-
tween unlike molecules are dominant. The
adsorbed phase activity coefficients for all
three temperatures calculated by means of
Egs. (7) and (8) are summed up in Table 4.
Further, one of the important characteris-
tics of solutions is the excess thermody-
namic function of mixing. On the basis of the
calculated adsorbed phase activity coeffi-
cients at three temperatures, we have deter-
mined the excess thermodynamic functions
of mixing for the adsorbed phase by means
of Egs. (10), (11) and (12). The adsorbed
phase concentration dependences of the ex-

cess free energy of mixing g”, the excess
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0.0
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Adsorbed phase activity coefficients, y,s

0.0 0‘1 0‘2 0‘3 0‘4 0‘5 0‘6 0‘7 0‘8 0‘9 1.0 ) 1"\ ﬁ" :"? 'r" 'w‘l (

x,%, mol. fr x® mol fe
Fig. 6. Adsorbed phase activity coeffi- Fig. 7. Excess thermodynamic functions of
mixing of the adsorbed solution as a function

of x/ at363.15 K.

cients y; for the system studied

at 338.15 K

Table 4. Adsorbed phase activity coefficients for the system ethylbenzene+n-octane+NaX at

303.15, 338.15 and 363.15 K based on the calculated individual absolute adsorption isotherms.

303.15 K 338.15 K 363.15 K
X, ye y8 X, y v X, v v
1 2 1 2 1 2
mol.fr. mol.fr. mol.fr.
0 0.8095 1 0.5055
' 0 ) 1 0 0.3456 1
0.40501 | 0.6261 1.1020 0.5259
0.41475 0.9381 | 0.42987 | 0.4654 | 0.9075
0.51542 | 0.5761 1.1615 0.5319
0.49418 0.8917 | 0.50264 | 0.5744 | 0.7432
0.58678 | 0.5650 | 1.1736 0.5358
0.57653 0.8402 | 0.57878 | 0.6004 | 0.6867
0.68179 | 0.5739 | 1.1157 0.5611
0.66451 0.7316 | 0.65078 | 0.6149 | 0.6394
0.73674 | 0.5955 1.0029 0.5839
0.71652 0.6689 | 0.71267 | 0.6254 | 0.6246
0.78150 | 0.6303 | 0.8241 0.6123
0.76434 0.5565 | 0.75332 | 0.6452 | 0.5256
0.84470 | 0.7485 | 0.3361 0.6780
0.82714 0.3397 | 0.79448 | 0.7174 | 0.3477
0.86008 | 0.8014 | 0.2097 0.7297
0.85718 0.2120 | 0.84955 | 0.7417 | 0.2699
0.89669 | 0.9236 | 0.0536 0.7868
0.89557 0.1042 | 0.89493 | 0.8056 | 0.1331
0.90221 | 0.9415 | 0.0420 0.8664
0.91762 0.0284 | 0.91046 | 0.8087 | 0.1187
0.90652 | 0.9559 | 0.0341 0.8744
0.91928 0.0245 | 0.92204 | 0.8234 | 0.0877
0.90978 | 0.9678 | 0.0286 0.9071
0.92632 0.0129 | 0.92381 | 0.8311 0.0759
091608 | 0.9948 | 0.0188 0.9374
0.94144 0.0047 | 0.92727 | 0.8508 | 0.0511
0.92207 | 1.0265 | 0.0112 0.9506
0.95786 0.0031 | 0.92897 | 0.8576 | 0.0333
0.92591 1.0492 1 0.0077 0.97395 0.9669 0.0025 | 0.97191 | 0.8842 | 0.0034
0.92927 | 1.0670 | 0.0056 1
1 1 0 1 0 1 1 0

entropy of mixing T -s” and the excess en-

thalpy of mixing 4* at 363.15 K are shown
in Fig. 7. This figure reveals that the excess
free energy of mixing of the adsorbed solu-
tion is negative over the whole concentration
range. In the case of bulk solutions, this
points to the strengthening of interactions
between different molecules. As for the ex-
cess entropy and enthalpy of mixing, their
behavior is more complex: the curves have
both negative and positive parts. Presuma-
bly, the positive parts of the excess entropy
of mixing are due to the larger number of

ways in which molecules of different sizes
are arranged in the adsorption phase, com-
pared to this number in the bulk phase.

Conclusions

The excess adsorption isotherms of
ethylbenzene from solutions in n-octane in
zeolite NaX and the absolute (limiting) ad-
sorption values of the pure components have
been measured at 303.15, 338.15 and 363.15
K. The absolute adsorption isotherms for the
system have been calculated using a non-fit-
ting three parameter equation. On the basis
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of these data the main physico-chemical
characteristics of the adsorbed solution have
been calculated. Most notable are such prop-
erties as the excess volume of mixing, den-
sity, activity coefficients of the components

and excess thermodynamic functions of mix-
ing.

The results obtained indicate that the ab-
solute adsorption data give additional infor-
mation about the adsorbed phase and lead to

a better understanding of its properties.
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HN30TepMbl 20COIIOTHOM a1COPOLMU AJIs1 CHCTEMBI
3TWJI0EH30J1 + H-OKTaH+ meoauT NaX: onpeneneHue KO3PPuueHToB
AKTUBHOCTH /U1l A1COPOLMOHHOM (a3bl

© 2021 Axy6os 2.C.

Hucmumym gpuzuueckoti xumuu u snexkmpoxumuu um. A.H. @pymrxuna PAH, Mocksa

AncopOnust U3 pacTBOPOB HEAIEKTPOIUTOB MUKPOIIOPHCTHIMU aJICOPOSHTaMU, TAKUMH KaK IICOJTUTHI,
MPEJCTABISACT HE TONBKO MPAKTHYCCKUA WHTepec. biaromaps 4eTko onpeaercHHOW BHYTPEHHEH CTPYKType
LIE0JINTA, OH MOYKET CITy>KUTh XOPOIIEH MOJICIbHOM CHCTEMOH, 4TO JaeT BO3MOKHOCTD H3MEPUThH a0COIIIOTHYIO
aJICOPOILHIO B IIPSMOM dKCIIEpUMeHTe. Takue TaHHbIE MOTYT PUBECTH K JIy4IIeMY TOHUMAHHUIO CBONCTB KK/
KOT0 pacTBOpa B MUKpOTMoOpax. B To Bpemsi kak U30bITOYHASI H30TEpMa aJICOPOLIUN MOKET OBITh JIETKO H3Me-
peHa, TOYHOE ONpe/elieHne a0COIIOTHON H30TEPMbI aICOPOIIMU TPeOyeT BeChbMa KPOMOTIUBOTO U TPYAOEM-
KOro 3kcriepuMeHTa. [IoaToMy OcHOBHasI poOIieMa 3aKIIF0YaeTCsl B IPE0Opa30BaHUH JaHHbBIX 110 U30BITOYHOI
agcopOImy B abCOOTHYIO H30TEPMY acOpOIHU. YUUTHIBas JaHHOE O0CTOSTENECTBO, HAMH paHee ObUI pes-
JIO)KEH METOJI OLIEHKH M30TEPMbI a0COJIFOTHOM alcopOIMK GMHAPHOTO PacTBOPAa Ha MUKPOIIOPUCTOM aJIcop-
6ente. Mero ocHOBaH Ha ypaBHeHuH JlyOnnuna-Panyikesnua, MoIupHIMPOBaHHOM JUIs aICOPOIIMH U3 pac-
TBOPOB. YpaBHEHHE JaeT KOHLIEHTPALMOHHYIO 3aBUCHUMOCTb a0COJIIOTHOM aJcOpOLMHU pacTBopa U BKIIOYAET
TpU HEIMOATOHOYHBIX MapamMeTpa: MPCACIbHBIC BEJINYMUHBI aucop6unu YUCTBIX KOMIIOHEHTOB, KOTOPbLIC
HAMHOTO JIeTYe U3MEPUTh, YeM HU30TepMy aOCOIOTHOH aicOpOLMU pacTBOpa, U 3HAYCHUE PABHOBECHOM KOH-
[EHTPAINH, COOTBETCTBYIOIICH MAKCUMAIBHOW N30BITOYHOM acopOIim.

Lenpro qanHON pabOTHI OBLIO N3yUYCHHE (PH3UKO-XUMUIECKUX XaPAKTEPUCTUK aICOPOIIMOHHON (ha3bl
Ha OCHOBE JJAaHHBIX 110 a0COIIIOTHOM a7copOIIH aCOPOIMOHHOM CUCTEMBI 3THIIOEeH30 I HH-0KTaH+HIeoauT NaX.
M3oTepmbl 130BITOYHOI amcopOnmy m3MepeHsl npu temmepatypax 303.15, 338.15 u 363.15 K ¢ ucnons3osa-
HUEM OOMIETIPUHATOTO CcTaTHdeckoro Merona. [IpeaenbHble (aOCOMIOTHBIC) BEIMYWHBI aCOPOIIMUA YHCTHIX
KOMITOHEHTOB U3MEPEHbI TUKHOMETPUUECKHM METOJIOM.

[okazaHo, 4TO U3MEpEeHHbIE 30BITOUHBIE H30TEPMBI acopOiu oTHOcsTCes K 11 Ty no kiaccudu-
karuu [las u Hazst. Dto yka3siBaeT Ha CHIIBHYIO aICOPOIIMIO ATHIOEH30J1a BO BCEH 001aCTH KOHIICHTPAIIUH.

PaccunrtaHbl 110 yka3aHHOMY BBIIIE€ METOY M30TE€PMbI A0COJIOTHON a/ICOPOLIMU pacTBOPA U MPE.IIOo-
YTUTEJIBHO aJCOPOUPYEMOro KOMIOHEHTAa. JTH JaHHbIE MO3BOJIMIIA PACCYUTATh ISl aJCOPOLMOHHON a3kl
M30BITOYHBIN 00BEM CMEIICHHS, INIOTHOCTh PacTBOpa 1 K03 QUIIMEHTH aKTHBHOCTH KOMITOHCHTOB PacTBOpPA.
Ha ocHOBe mocneHuX paccunTaHbl U30BITOYHBIC TEPMOIUHAMUYCCKAE QYHKIIUN CMEIICHHS IS afcopOIm-
OHHOM (Da3bl: cCBOOOTHAS SHEPTHSI, SHTPOITUS U YHTAIBITHS.
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[Mony4eHHbIe JaHHBIC MTO3BOJISIIOT CJIEIATh HEKOTOPbIE BBIBOJIBI 00 a/IcOpOIIMOHHOM pacTBope. OTpu-
[aTeIbHOE 3HAYCHHE BETMINHBI H30BITOYHOT0 00BeMa CMEIICHHS CBUIETENBCTBYET O CxKaTul o0sema. Koad-
(ULKEHTHI AKTUBHOCTH YKa3bIBAIOT HA 3HAYUTENHOE OTPULATENILHOE OTKIIOHEHHE OT HJIeaJIbHOCTH, YTO O3Ha-
YaeT JOMUHHPOBAHHE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUSI MEXKIY Pa3IMuHbIME MoJieKyinamu. O0 3ToM xe
CBI/IIleTeJ'leTByeT OTpl/I]_IaTeJ'II)HaH BCJIMYHWHA I/I36LITO'-IHOI‘/‘I CBO6OZ[HOI>1 3Hepr1/m CMCIILICHUSA.

KiroueBbie ciioBa: AncopOiius OMHAPHOTO )KHIKOTO PACcTBOpa, a0COMIOTHAS U M30BITOUHAS a7copo-
IUS], TPEICIIbHBIC BEIMYHMHBI afcopOIHu, K0O3)(OUIMCHTOB aKTUBHOCTH KOMITOHEHTOB aJICOPOIIMOHHOM (as3bl,
teosut NaX, u30bITOYHbIE TEPMOIHHAMUYECKHE (DYHKIIUM CMENICHUsI aJICOPOIHOHHOTO PACTBOPA.
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