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Abstract: The apparent molar volumes, ¢y, and viscosity B-coefficients, B, for
nicotinic acid (NA) and benzoic acid (BA) in mixed solvents containing 10, 20,
30 mass % of n-amyl alcohol (n-AmOH) or isoamyl alcohol (i-AmOH) in me-
thanol and in pure methanol (MeOH) were determined from the solution den-
sity and viscosity measurements at 298.15 K as function of concentrations of
NA and BA. These results were, in conjunction with the results obtained in pure
methanol, used to deduce the partial molar volumes of transfer, A¢,9 , and vis-
cosity B-coefficients of transfer, AB, for NA and BA from methanol to diffe-
rent mixed methanol solvents, in order to rationalize various interactions in the
ternary solutions. An increase in the transfer properties of NA and BA with in-
creasing mass % of n-AmOH and i-AmOH in methanol was observed and ex-
plained by the effect of structural changes and preferential solvation. Also, the
free energies of viscous flow, Az* and Az , per mole of solvent and solute,
respectively, were calculated and analyzed on the basis of the transition state
theory of relative viscosity.

Keywords: apparent molar volumes; viscosity B-coefficients; nicotinic acid;
benzoic acid; solute—solvent interactions.

INTRODUCTION

Many enzymes require a non-protein co-factor for their catalytic activities.
Vitamins are essential precursors for various co-enzymes. These co-enzymes are
therefore required in almost all metabolic pathways.! Nicotinic acid (pyridine-3-
-carboxylic acid) is an essential micro-nutrient, a reactive moiety of the co-en-
zyme nicotinamide adenine dinucleotide (NAD) and nicotinamide adenine dinuc-
leotide phosphate (NADP).2 NAD is involved in the catabolism of carbohydrates,
fats, and proteins with simultaneous energy production. The NADP functions con-
sist especially of anabolic processes of fatty acids and cholesterol synthesis.3—>
Sometimes nicotinic acid is referred to as nothing more than vitamin PP (Pellagra
Preventive),2:0:7 since its deficiency in human diet causes pellagra.
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Benzoic acid is a good adsorbing reagent for insulin89 and is used in
medicine as a urinary antiseptic and in the vapor form for disinfecting bronchial
tubes. 10 This acid also finds many important applications in the manufacture of
alkyl resins, plasticizers and pharmaceuticals.!!

Volumetric properties of the binary or ternary mixtures have recently been
studied extensively. In particular, much effort has gone into the determination of
partial molar volumes at infinite dilution, as they are the key to solvation pheno-
mena. Although there are studies on various properties of nicotinic acid (NA)
7,12-17.20 and benzoic acid (BA) %18-22 in the literature, studies on partial molar
volumes and viscosities of these compounds in mixed solvent systems are still
scarce. Hence in this study an attempt was made to study these properties for NA
and BA in binary mixtures of methanol with n-amyl (n-AmOH) and isoamyl al-
cohol (i-AmOH) at 298.15 K to unravel the various interactions prevailing in the
ternary systems under investigation.

EXPERIMENTAL

Nicotinic acid and benzoic acid were purchased from the Sigma Chemical Company,
USA and used as received. Their purity as supplied by the vendor was 99 %. A. R. Grade
methanol, n-amyl alcohol and isoamyl alcohol were purchased from Merck, India. The purity
of the alcohols as given by the vendor was also 99 %. The purification of methanol was cited
in an earlier paper.23 Both n-AmOH and i-AmOH were dried with anhydrous K,CO; and frac-
tionally distilled. The middle fraction was collected and kept free from humidity with 3 A mo-
lecular sieves.2# The physical properties of the different pure liquids and mixed methanol sol-
vents are listed in Table 1.

TABLE I. Physical properties of different pure and mixed methanol solvents at 298.15 K

Solvent - rle Cm_3. - 7/ mPa s,
Experimental = Literature =~ Experimental  Literature

Methanol 0.7869 0.786926 0.547 0.54726
n-Amyl alcohol 0.8115 0.8110% 3.350 3.350%
Isoamyl alcohol 0.8071 0.807124 3.475 3.480%4
10 mass % of n-amyl alcohol 0.7883 - 0.569 —
20 mass % of n-amyl alcohol 0.7898 - 0.645 —
30 mass % of n-amyl alcohol 0.7923 - 0.732 -

10 mass % of isoamyl alcohol 0.7882 - 0.574 -
20 mass % of isoamyl alcohol 0.7900 - 0.648 -
30 mass % of isoamyl alcohol 0.7911 - 0.720 -

Stock solutions of NA and BA in different mixed methanol solvents and in pure metha-
nol were prepared by mass and the working solutions were prepared by mass dilution. The
conversion of molality into molarity was accomplished using the experimental density values.
Great care was taken in minimizing evaporation losses and preventing moisture pick-up. The
uncertainty in the molarity of the nicotinamide solutions was evaluated to =0.0001 mol dm™3.

The densities were measured with an Ostwald—Sprengel type pycnometer having a bulb
volume of 25 cm? and an internal diameter of the capillary of about 0.1 cm. The pycnometer
was calibrated at 298.15 K with doubly distilled water and purified benzene. The pycnometer
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with the test solution was equilibrated in a water bath maintained at £0.01 K of the desired
temperature. The pycnometer was then removed from the thermostatic bath, properly dried,
and weighed. The mass measurements accurate to +£0.01 mg were made on a digital electronic
analytical balance (Mettler Toledo, AG 285, Switzerland). The total uncertainty in density
was estimated to be £0.0001 g cm™ and that of the temperature +0.01 K.

The viscosity was measured by means of a suspended Ubbelohde type viscometer, which
had been thoroughly cleaned, dried and calibrated at 298.15 K with triply distilled water and
purified methanol. It was filled with experimental liquid and placed vertically in a glass sided
thermostat bath maintained constant to +0.01 K. The efflux times of flow of the liquids were
recorded with a stopwatch correct to 0.1 s. The viscosity of a solution, 7, is given by the
following equation:

n=(kr—§)p (1)

where k and L are viscometer constants and ¢ and p are the efflux time of flow and the density
of the experimental liquid, respectively. The uncertainty in the viscosity measurements was
within £0.003 mPa s. Details of the methods and techniques of density and viscosity measure-
ments were described elsewhere.2%26 The experimental values of concentrations c, densities vis-
cosities, and derived parameters of the studied ternary solutions at 298.15 K are reported in Table II.

TABLE II. Concetration, density, viscosity, apparent molar volume, ¢y, and (77, —1)/ \/Z for
nicotinic acid and benzoic acid in methanol and mixed methanol solvents at 298.15 K

¢/ mol dm™ p/gem3 n/mPas ¢y / cm3 mol! (i, —1) /e
Nicotinic acid
In methanol

0.0197 0.7880 0.551 88.32 0.0521
0.0320 0.7886 0.553 87.09 0.0613
0.0517 0.7898 0.559 85.57 0.0965
0.0690 0.7908 0.563 84.28 0.1113
0.0779 0.7913 0.565 83.91 0.1179
0.0821 0.7916 0.566 83.70 0.1212
In 10 mass % of n-AmOH + MeOH
0.0200 0.7893 0.575 93.55 0.0746
0.0325 0.7900 0.579 92.20 0.0975
0.0524 0.7910 0.584 90.45 0.1152
0.0699 0.7920 0.590 89.08 0.1396
0.0874 0.7930 0.596 87.95 0.1605
0.0901 0.7932 0.597 87.80 0.1639
In 20 mass % of n-AmOH + MeOH
0.0200 0.7908 0.647 92.90 0.0219
0.0325 0.7915 0.651 90.04 0.0516
0.0524 0.7927 0.656 86.29 0.0745
0.0699 0.7938 0.662 83.76 0.0996
0.0874 0.7949 0.668 81.67 0.1206

0.0900 0.7951 0.669 81.31 0.1240
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TABLE II. Continued

¢/ mol dm™ o/ gcm3 n/mPas @y / cm3 mol'! (-1 /e

Nicotinic acid

In 30 mass % of n-AmOH + MeOH

0.0199 0.7931 0.737 104.64 0.0484
0.0325 0.7937 0.742 101.01 0.0758
0.0524 0.7948 0.752 95.17 0.1194
0.0698 0.7957 0.760 93.90 0.1448
0.0812 0.7964 0.765 91.65 0.1582
0.0815 0.7964 0.765 91.89 0.1579
In 10 mass % of i-AmOH + MeOH
0.0198 0.7893 0.579 83.32 0.0619
0.0321 0.7900 0.582 83.12 0.0778
0.0519 0.7912 0.589 82.85 0.1147
0.0692 0.7922 0.595 82.68 0.1391
0.0865 0.7932 0.601 82.50 0.1599
0.0878 0.7933 0.601 82.49 0.1587
In 20 mass % of i-AmOH + MeOH
0.0197 0.7909 0.651 98.01 0.0330
0.0321 0.7916 0.655 92.74 0.0603
0.0518 0.7927 0.662 89.86 0.0949
0.0690 0.7938 0.668 86.12 0.1175
0.0780 0.7943 0.671 86.05 0.1271
0.0822 0.7946 0.673 85.00 0.1346
In 30 mass % of i-AmOH + MeOH
0.0197 0.7920 0.729 97.87 0.0891
0.0321 0.7927 0.738 92.61 0.1395
0.0518 0.7941 0.754 82.41 0.2075
0.0691 0.7954 0.765 76.96 0.2378
0.0839 0.7967 0.777 72.00 0.2733
0.0849 0.7967 0.778 71.70 0.2765

Benzoic acid

In methanol

0.0200 0.7885 0.553 88.60 0.0776
0.0320 0.7890 0.556 88.45 0.0920
0.0519 0.7898 0.560 88.25 0.1043
0.0719 0.7907 0.564 88.11 0.1159
0.0878 0.7915 0.567 88.01 0.1234
0.0999 0.7919 0.569 87.96 0.1272
In 10 mass % of n-AmOH + MeOH
0.0204 0.7894 0.573 86.51 0.0492
0.0325 0.7901 0.576 84.66 0.0682
0.0528 0.7913 0.580 82.84 0.0841
0.0732 0.7926 0.585 80.40 0.1039
0.0894 0.7936 0.588 79.71 0.1117

0.0996 0.7943 0.591 78.50 0.1225
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TABLE II. Continued

¢/ mol dm™ o/ gcm3 n/mPas @y / cm3 mol'! (-1 /e
Benzoic acid
In 20 mass % of n-AmOH + MeOH

0.0200 0.7906 0.648 101.50 0.0329
0.0320 0.7912 0.650 99.46 0.0433
0.0521 0.7922 0.656 97.10 0.0747
0.0722 0.7932 0.661 95.06 0.0923
0.0883 0.7941 0.665 93.60 0.1043
0.0983 0.7946 0.668 92.79 0.1137
In 30 mass % of n-AmOH + MeOH
0.0200 0.7931 0.734 103.65 0.0193
0.0320 0.7938 0.738 100.59 0.0458
0.0520 0.7947 0.743 97.13 0.0659
0.0719 0.7957 0.749 94.19 0.0866
0.0879 0.7968 0.755 91.73 0.1060
0.0999 0.7971 0.759 90.57 0.1167
In 10 mass % of i-AmOH + MeOH
0.0199 0.7891 0.577 95.84 0.0370
0.0318 0.7897 0.579 94.86 0.0488
0.0518 0.7907 0.583 93.57 0.0689
0.0716 0.7917 0.587 92.55 0.0846
0.0876 0.7926 0.590 91.67 0.0942
0.0995 0.7932 0.593 91.14 0.1049
In 20 mass % of i-AmOH + MeOH
0.0199 0.7910 0.650 104.64 0.0219
0.0318 0.7914 0.652 102.54 0.0346
0.0516 0.7924 0.657 99.67 0.0611
0.0716 0.7933 0.662 97.32 0.0807
0.0874 0.7941 0.666 95.69 0.0940
0.0994 0.7945 0.670 94.75 0.1077
In 30 mass % of i-AmOH + MeOH
0.0199 0.7918 0.725 109.90 0.0492
0.0319 0.7923 0.729 106.82 0.0700
0.0517 0.7932 0.736 103.02 0.0977
0.0716 0.7944 0.743 96.11 0.1194
0.0875 0.7950 0.749 98.03 0.1362
0.0994 0.7956 0.755 97.14 0.1542
RESULT AND DISCUSSION

For the analysis of the solvation state of NA and BA in mixed methanol sol-
vents and the interactions existing between different components in the studied
solutions, the apparent molar volumes (¢@y) were determined from the solution
densities using the following equation:25-27
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M 1000(p — po)

£0 poc

where M is the molar mass of the solute, ¢ is the concetration of the solution and
po and p are the densities of the solvent and solution, respectively. The experi-
mental @y values were fitted to Masson Equation:28

#y +Spe 3)

where ¢V is the part1a1 molar volume at infinite dilution and SV is the experi-
mental slope. The ¢V values were determined by ﬁttlng the dilute data (¢ < 0.1)
to Eq. (3) using the least-square fit. The values of ¢V and SV at the experlmental
temperature are reported in Table III. The estimated uncertainties in ¢V are equal
to standard deviation, o, the root mean square of the deviations between the ex-
perimental and calculated ¢y for each data point. Table III shows that the ¢[9 va-
lues are generally positive and increase with increasing amount of n-AMOH/i-AmOH
in the ternary solutions. This indicates the presence of strong solute—solvent in-
teractions which are further strengthened at higher amounts of #7-AMOH/i-AmOH
in the ternary solutions. Also, the ¢[9 values are comparatively more positive for
the solutions containing BA than for those containing NA. This is a clear mani-
festation that solute—solvent interactions are more prominent in BA solutions.
The negative SV values indicated that the investigated solutions are characterized
by weak solute—solute interactions.

t = 2)

TABLE III. Limiting partial molar volume (¢,) and experimental slope (S;) for nicotinic
acid and benzoic acid in methanol and different mixed methanol solvents with standard de-
viations (o) at 298.15 K

Solute Solvent ¢ /em3mol! Sy /em?dm!Zmol3? o

NA MeOH 92.81 -31.99 0.01
10 mass % of n-AmOH+MeOH 98.74 -36.46 0.01
20 mass % of n-AmOH+MeOH 103.17 -73.07 0.01
30 mass % of n-AmOH-+MeOH 116.75 —88.25 0.22
10 mass % of i-AmOH+MeOH 84.07 -5.35 0.02
20 mass % of i-AmOH+MeOH 108.99 —-84.42 1.74
30 mass % of i-AmOH+MeOH 123.23 —175.74 0.45

BA MeOH 89.11 -3.70 0.01
10 mass % of n-AmOH+MeOH 92.97 —45.35 1.21
20 mass % of n-AmOH+MeOH 108.55 -50.28 0.02
30 mass % of n-AmOH+MeOH 114.16 —74.96 0.02
10 mass % of i-AmOH+MeOH 99.66 -26.87 0.01
20 mass % of i-AmOH-+MeOH 112.73 -57.38 0.01
30 mass % of i-AmOH+MeOH 120.69 -79.33 0.02

Partial molar volumes of transfer from methanol to different mixed methanol
solvents, A¢I9 , were determined using the relation:29-30
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AgY = ¢ (mixed methanol solvent) — @ (methanol) 4)

The Agzig value is, by definition, free from solute—solute interactions and
therefore provides information regarding solute—co-solute interactions.29 Alco-
hols are characterized by the presence of extensive intermolecular hydrogen bond-
ing in the pure state,3! as well as in their mixtures. However, the strength of hy-
drogen bonding depends on the position of the —OH group and molecular shape.
Due to the branched structure of i-AmOH, intermolecular hydrogen bonding is
less32:33 in i-AmOH + MeOH mixtures than in the n-AmOH + MeOH system.
This fact may also be due to the order of the +I-effect: MeOH < n-AmOH <
<i-AmOH and thereby decreasing the polarity of the alcoholic O-H bonds. This
decreased polarity of the alcoholic O—H bonds decreases the degree of intermole-
cular hydrogen bonding in the mixtures but increases the solvation of the studied
solutes, predominantly by hydrophobic—hydrophobic group interactions.>4 As can
be seen from Table IV, the value of A¢8 is positive and increases monotonically
with the amount of #-AmOH/i-AmOH in the ternary mixtures, indicating increas-
ed solute—solvents interactions in the mixed methanol solvents. Also, it is evident
that this increasing trend is, on average, greater for the i-AmOH + methanol sys-
tem than for the n-AmOH + methanol system. This suggests that NA and BA are
preferentially more solvated by n-AmOH/i-AmOH than by methanol and the
branched structure of i-AmOH renders it a more efficient solvent for the studied
solutes. Also, the A¢,9 values are generally more positive for mixtures contain-
ing BA, i.e., the solute—solvent interactions are comparatively more prominent
for the BA mixtures than for the NA mixtures. This may be attributed to their
structural difference and, inasmuch as the local structure in solutions depends on
the forces between molecules and on the form and volume of the molecules, it
will change with the composition. The A¢V0 values are depicted graphically in
Figs. 1 and 2 as a function of mass % of n-AmOH/i-AmOH in the solutions for
the studied solutes at 298.15 K.

A perusal of Table V shows that the values of the 4 coefficient are generally
negative for all the investigated solutions at the experimental temperature. These
results indicate the presence of weak solute—solute interactions and that these in-
teractions further decrease with increasing mass % of n-AmOH/i-AmOH in the
solutions. The viscosity B-coefficient3¢ reflects the effects of solute—solvent in-
teractions on the solution viscosity. Table V illustrates that the values of the vis-
cosity B-coefficient for selected solutes in the studied solvent systems are posi-
tive, thereby suggesting the presence of strong solute—solvent interactions and
these interactions are further strengthened with increasing mass % of n-AmOH/i-
-AmOH in the ternary solutions.

The viscosity B-coefficients of transfer (AB) from methanol to different mixed
methanol solvents were determined using the relation:29-30
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AB = B(mixed methanol solvent) — B(methanol) (6)

The AB values, shown in Table IV, and depicted graphically in Figs. 1 and 2
as a function of mass % of n-AmOH/i-AmOH in solutions at 298.15 K, support
the results obtained from the A¢8 values discussed above.

TABLE 1V. Values of A¢} and AB of transfer from methanol to different mixed methanol
solvents for NA and BA at 298.15 K. The viscosity data of the studied non-aqueous solutions
of NA and BA were analyzed using the Jones—Dole Equation:-”5

e )
0

where 7, = 1/ny; 1o and 7 are the viscosities of the solvent and solution, respectively. 4 and B

are constants estimated by the least-squares method and reported in Table V

Solute Solvent A@? / cm3 mol! AB / cm?® mol'!

NA 10 mass % of n-AmOH 5.93 0.052
20 mass % of n-AmOH 10.36 0.127
30 mass % of n-AmOH 23.94 0.270
10 mass % of i-AmOH -8.74 0.152
20 mass % of i-AmOH 16.18 0.183
30 mass % of i-AmOH 30.42 0.721

BA 10 mass % of n-AmOH 3.86 0.127
20 mass % of n-AmOH 19.44 0.202
30 mass % of n-AmOH 25.05 0.259
10 mass % of i-AmOH 10.55 0.106
20 mass % of i-AmOH 23.62 0.213
30 mass % of i-AmOH 31.58 0.304

TABLE V. Values of viscosity 4 and B coefficients with standard errors in parenthesis for NA
and BA in methanol and different mixed methanol solvents at 298.15 K

Solute Solvent A/ cm3?2 mol12 B/ cm?® mol!

NA McOH 20,022 (£0.007) 0.502 (£0.031)
10 mass % of n-AmOH 0.005 (£0.011) 0.554 (£0.030)
20 mass % of n-AmOH —0.066 (0.006) 0.629 (£0.022)
30 mass % of n-AmOH ~0.061 (£0.002) 0.772 (£0.007)
10 mass % of i-AmOH ~0.034 (+0.006) 0.654 (+0.010)
20 mass % of i-AmOH ~0.063 (£0.004) 0.685 (£0.015)
30 mass % of i-AmOH ~0.080 (+0.007) 1223 (+0.018)

BA McOH 0.040(0.000) 0.281 (£0.001)
10 mass % of n-AmOH ~0.008(0.007) 0.408 (£0.015)
20 mass % of n-AmOH —0.038(0.001) 0.483 (£0.013)
30 mass % of n-AmOH —0.055(0.002) 0.540 (£0.007)
10 mass % of i-AmOH ~0.019(0.001) 0.387 (£0.002)
20 mass % of i-AmOH ~0.051(0.006) 0.494 (+0.017)

30 mass % of i-AmOH

~0.035(+0.012)

0.585 (£0.040)
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Fig. 1. Plots of partial molar volume of transfer, Ag_ , and viscosity B-coefficient of transfer,
AB, from methanol to methanol + n-AmOH (m)/i-AmOH (o) solvents for nicotinic acid and

benzoic acid at 298.15 K; Solid and dotted lines are for Ag? and AB, respectively.
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Fig. 2. Plots of partial molar volume of transfer, Ag_ , and viscosity B-coefficient of transfer,
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acid () at 298.15 K; Solid and dotted lines are for Ag for AB, respectively.
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The viscosity data were also analyzed on the basis of the transition state
theory of relative viscosity as suggested by Feakings et al.37 using the following
equation:

=0 0
RT(000B+V,—V{)
A,ug;é = A,ug;‘6 + —0 2 1 (7
Vl
where A,u is the contribution per mole of the solute to the free energy of
0

activation of viscous flow of the solutions. Vl and V', are the partial molar vo-
lumes of the solvent and solute, respectively. A/l of the solutions was deter-
mined from the above relation. The free energy of activation of viscous flow for
the pure solvent/solvent mixture, Au)” , is given by the relation:37-38

AuY* = AG™ =RTIn (ZB\Z/I
A

where Ny is the Avogadro constant, 4 the Planck constant, 77y the viscosity of the
solvent, R the gas constant and T the absolute temperature. The Values of the
parameters A,ul andA,u2 are given in Table VI. They show that A,ul is al-
most constant at all the solvent compositions, implying that A,u2 is dependent
mamly on the viscosity B-coefficients and the V2 V1 terms. However, the
A,u * values were found to be positive at the experimental temperature and this
suggests that the process of viscous flow becomes more difficult as the amount of
n-AmOH/i-AmOH increases in the ternary solutions. Thus, the viscous behavior
of the studied solutes reinforces the earlier contention that strong solute—solvent
interaction exists in the present systems. According to Feakings et al.,3” Auo;‘t >

) (8)

TABLE VL. Values of V2-V71, A and Aw)”* for NA and BA in methanol and different
mixed methanol solvents at 298.15 K

Solute Solvent (75-71)x10°/ m3 mol”! Az /kJ mol!  Aud* /kJ mol!

NA MeOH 52.09 9.97 43.72
10 mass % of n-AmOH 55.33 10.23 45.02
20 mass % of n-AmOH 56.69 10.71 47.27
30 mass % of n-AmOH 66.77 11.20 52.80
10 mass % of i-AmOH 40.65 10.25 4991
20 mass % of i-AmOH 62.52 10.72 50.59
30 mass % of i-AmOH 73.17 11.16 75.35

BA MeOH 48.39 9.97 30.02
10 mass % of n-AmOH 49.56 10.23 36.35
20 mass % of n-AmOH 62.07 10.71 39.77
30 mass % of n-AmOH 64.18 11.20 41.16
10 mass % of i-AmOH 56.24 10.25 35.55
20 mass % of i-AmOH 66.26 10.72 40.60

30 mass % of i-AmOH 70.63 11.16 43.58
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> A,u{)i for solutes with positive viscosity B-coefficients indicates stronger solu-
te—solvent interactions, thereby suggesting that the formation of the transition state
is accompanied by the rupture and distortion of the intermolecular forces in the
solvent structure.3” In the present study, the found relation A,ug;é > A,ulo * sug-
gests an increase in the bulk structure of methanol in the presence of NA and BA
due to the preferential solvation of the said solutes by n-AmOH/i-AmOH,
releasing some methanol molecules to the bulk structure. In fact, Feakings et al37
showed A,u20¢ > A,ulo * for solutes that are structure promoters.

CONCLUSION

In summary, the A(/ﬁg and viscosity B-coefficient values for nicotinic acid
and benzoic acid indicate the presence of strong solute—solvent interactions and
these interactions are further strengthened at higher amount of n-AmOH/i-AmOH
in the ternary solutions. Also, they were found to act as methanol-structure pro-
moters and their solvation behavior towards the mixed alcoholic solvents were
more or less similar to in nature.
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U3BOJ

N3YYABABE MHTEPAKIIMJA PACTBOPEHA CYCIICTAHIIA-PACTBAPAY V
PACTBOPUMA HUKOTHUHCKE U BEH30EBE KNCEJIMHE Y METAHOJIY U
BMHAPHOJ CMEIIINU PACTBAPAYA

MAHENDRA NATH ROY, LOVELY SARKAR u BIPUL KUMAR SARKAR
Department of Chemistry, University of North Bengal, Darjeeling-734013, India

Ha ocHOBY 3aBHCHOCTH I'yCTHHE M BUCKO3HOCTH O KOHIIeHTpauuje HukoTuHcke (NA) u Oen-
30eBe (BA) kucenune y OuHapHOM pactBapady, koju caapxu 10, 20 u 30 mass % n-amui ankoxosna
(n-AmOH) nnm n3oamu ankoxoia y mMeranoiy (i-AmOH), 1 uucToM MeTaHOJy, Ha TEMIEPaTypu
298,15 K, oxmpehene cy BpeAHOCTH NPHBHAHMX MOJIAPHHX 3alpeMuHa, ¢y, U B koepunujeHTa
BHCKO3HOCTH. OBH pe3yiTaTH cy HcKopHuinheHH 3a onpehuBame MapuujaIHe MONapHe 3allpeMHHE,
A¢¢9, u B xoedunmjerra BuckozHocTH, AB, peHoca 32 NA u BA on MeraHOma Ka pa3IHyuTAM
OMHApHUM METAHOJCKHM pacTBapaynmMa, Aa OM ce PalMOHAIM30BAJIC PA3IMYUTE MHTEPAKLMjEC Y
TepLMjapHAM pacTBopuMa. YoueH je mopacT BenuyuHa npeHoca NA u BA ca mopactom caapikaja
n-AmOH wimm i-AmOH y wmeraHony, koju je ofjammeH edexTHMa CTPYKTYpHHX HpPOMEHA H
npedepeHnyjagHe conBarandje. Takohe, u3padyHare Cy M MOJIapHE IIPOMEHE XEMMHjCKOT
MIOTEHIMjaJIa 3a pacTBapad U pacTBOPEHY CyCTaHILy, A,uf# u A,ug¢ , PECIIEKTHBHO, U aHAJIM3UpPaHEe
y CKJIa[y ca TEOPHjOM IIPETa3HOT CTama U PelaTUBHOM BHCKO3HOMINY.

(ITpumsbeno 22. HoBem6pa 2007, peBuanpano 23. anpuna 2008)
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