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The molar excess enthalpies and hydrophobic interaction for
aqueous solution of butoxyethanols

Ryosaku Kadowaki, Hidekazu Touhara, Koichiro Nakanishi

The molar excess enthalpies for aqueous solutions of 2-butoxyethanol (BE) and 2-#-
butoxyethanol (¢+-BE) have been measured at 298.15 K over the whole concentration range

with a flow microcalorimeter.

All the sclutions exhibit negative enthalpies of mixing and the absolute values show
| HE(¢-BE) | > | HE(BE) |. The enthalpic pair interaction parameters h,, have been evalu-

ated from the experimental data. All parameters ki, have large positive values, suggesting
the strong hydrophobic interaction in these solutions. The Ay, value of BE is larger than that

of t-BE, which clearly indicates the orientation dependent contribution to the hydrophobic

interaction.
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Fig. 1 Excess enthalpies at 298.15 K for (1-x)

H,0 : (O, X), xCH3CH,CH,CH,OCH,
CH,OH; (A), x(CH3); COCH,CH,0H.
Values (X) for H,O+BE system are taken
from ref. 8.
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Table 1 Experimental values of the molar
excess enthalpies of BE(1), #~-BE(1)
+ H,0(2) system at 298.15 K.
BE - H,0 +BE-H,0
X, HE/J-mot™! X, HE[T-mol™
0.0004 -7.17 0.0003 —7.69
0.0007 -13.51 0.0007 -14.71
0.0011 -19.31 0.0010 -21.12
0.0014 ~24.52 0.0012 -26.98
0.0017 —29.42 0.0015 —32.41
0.0024 —-41.67 0.0021 —46.26
0.0032 -54.47 0.0030 —64.83
0.0042 -71.43 0.0036 -77.43
0.0045 -76.53 0.0038 -80.99
0.00S1 —85.72 0.0047 -100.7
0.0055 -91.23 0.0050 -107.9
0.0063 -104.6 0.0057 -121.8
0.0071 -117.0 0.0067 -141.8
0.0082 -132.2 0.0081 -169.8
0.0093 -147.4 0.0089 —184.7
0.0105 -165.0 0.0107 -219.9
0.0129 -193.5 0.0140 —278.4
0.0163 ~226.4 0.0171 -331.6
0.0192 ~246.3 0.0188 —358.6
0.0224 ~257.8 0.0220 -406.7
0.0296 —280.3 0.0272 -471.8
0.0368 -296.2 0.0277 —472.1
0.0497 -325.7 0.0344 -537.9
0.1009 -412.9 0.0453 -626.1
0.1330 ~-449.5 0.0664 -708.6
0.1688 ~471.6 0.0964 -769.1
0.2066 -487.1 0.1595 —818.3
0.3050 -473.6 0.1917 —823.9
0.4286 —-410.1 0.2122 -827.2
0.5202 -338.3 0.2442 -820.5
0.6262 -262.2 0.2877 -793.6
0.7332 ~180.0 0.3890 -721.7
0.8000 -140.5 0.4024 -713.3
0.8856 —82.5 0.5063 -611.5
0.6069 —505.0
0.7103 -3914
0.8053 -270.5
—159.8

0.8892

BT b, TOt, FicHEHEic>0T, (1a)
A, (ID)RDOTNTHERLT AL ENTEE D
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BE-H O ZitwLTiE(la)k%, t—BE-HO0%
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Table 2 Values of coefficients for equation
(la) and (1b) at 298.15 K.
BE-H,0 (+BE-H,0
A, —1.420x10° -5.052x10*
A, 6.311x10? 2.984x10°
A, —1.727x10? —8.279x10°
A, —1.972x10% 1.224x10°¢
A, 4.743x10" -9.259x10°
A, 2.637x10° 2.808x10°
k -0.75 —
o 4.27 3.88
o 2.20 1.74

g —-[):{HE HE(calc)}z/J mol~2n ] /2
op=100[ = { HE/HE (calc) —1}2/n] U2
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Fig. 2 Partial molar excess enthalpies at 298.15
K for (1-x)H,O + : xCH3CH,CH,CH,
OCH,CH,OH; x(CH3)3;COCH,CH,0H.
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Fig. 3 Plots of pair interaction parameters.

HE/mx vs. My
O, = CH;3CH,CH,CH,0CH,CH,0H
A, = (CH3)3COCH,CH,0H
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Table 3 Pair interaction parameters iy, and
partial molar excess enthalpies at
infinit dilution H¥>, at 298.15 K.
System HE[kI-mol! hxx/kJ-mol-?kg
BE-H,0 ~17.63 3.19
+BE-H,0 -22.08 2.48
n-BuOH - H, 0 -9.212 2.09b
+-BuOH - H, 0 —17.208 1.51b

a Reference 3.
b Reference 4.
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