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The Volumes of Alkanol-Water Mixtures:

Comparison between Calculated Values from Solution Densities or
from Excess Molar Volumes and Observed Ones using Microscale Experiments

NAKAGAWA Tetsuo

Abstract

The volumes of liquid mixtures are not equal to those of the sum of their components. In this study,
calculations from experimental data such as excess molar volumes and densities and microscale
experiments are applied to mixing equal volumes of alkanol (methanol, ethanol, 1-propanol, or 2-
propanol) and water, and the calculated and observed volumes of alkanol-water mixtures are
obtained. The calculated volumes are in good agreement with the observed ones, and the volumes of
alkanols are drastically reduced (~1/25). Therefore, our methods are very useful as teaching
materials for high school science or university chemistry class.
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K1 BEJ 25C, 1atm) EEIEE M

di / g-mL~1 Mi/ g mol™!
7k 0. 9970510 18.015
AE =) 0. 78635 32.042
%)= 0.7849619 46. 068
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k=0 k=1 k=2 k=3 k=4 k=5 o*
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IF /= )b—Ki0 —4.2474 | 0.78290 | —2.2644 | 2.6064 2.0445 | —3.7288 | 7.7e03

=718 —)b—K10 | —2.6093 | 0.57008 | —0.81009 | 0.71260 | —1.8603 0.92642 | 1.0e-02
1=-718 ) ——KID | —2.5145 | 0.41550 | 0.44148 | 3.6173 —4.1330 | —3.1553 | 1.4e02
-7t —)b—KW | —3.6559 | 1.1178 | —1.8580 | 3.6062 —0.90204 | —2.6776 | 2.1e-02
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n, 00511174 --- mol

X = —

n 0217153+ mol
TH5., N9LF2 LY, BREENVEE VLE L,
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2
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VE = (0235398 )-(1 ~ 0.235398.-)
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