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The densityF of 1-bromopropane, 1-bromobutane, 1-bromopentane, 1-bromohexane, 1-bromoheptane, 1-bro-
mooctane, and 1-bromododecane have been measured within the temperature range from (243.15 to 423.15) K.
The experimental results were used to calculate the isobaric thermal expansion coefficientRp.

Introduction

Density is the most often-quoted property of a substance
and the property most often required for prediction of
other properties of the substance. Experimental liquid de-
nsities of pure hydrocarbons and their mixtures are needed
for the design of chemical processes. Therefore, experimen-
tal measurements are needed to understand the funda-
mental behavior of this property and then to develop new
models. In this work, we report the densities of some 1-
bromoalkanes as a function of temperature at atmospheric
pressure.

This work is part of a project of the Laboratory of Mole-
cular Acoustics to provide thermophysical properties of mono-
haloalkanes and binary mixtures containing monohaloal-
kanes. The thermophysical properties of monohaloalkanes have
been extensively studied with the aim of a better understanding
of the intermolecular interactions. In our earlier work,1-6 we
have determined the speed of sound, density, relative permit-
tivity, viscosity, and heat capacity some 1-haloalkanes and their
binary mixtures withn-alkanes. New measurements have been
made for the density for 1-bromopropane, 1-bromobutane,
1-bromopentane, 1-bromohexane, 1-bromoheptane, 1-bromooc-
tane, and 1-bromododecane at temperatures from (293.15 to
423.15) K.

Experimental Section

Materials. The materials used in this study [1-bromo-
propane (1-BrPr), 1-bromobutane (1-BrBu), 1-bromohexane (1-
BrHx), 1-bromoheptane (1-BrHp), 1-bromooctane (1-BrOc), and
1-bromododecane (1-BrDod) (with a mole fraction purity of
0.999, 0.997, 0.994, 0.993, 0.992, and 0.992, respectively)]
were supplied by Acros Organics. 1-Bromopentane (1-BrPe)
with a mole fraction purity of 0.989 was obtained from Sigma-
Aldrich.

Measurements.Measurements of density were carried out
using a 52.4890 cm3 (at 298.15 K) pycnometer. The mass of
pycnometer was measured, using an analytical balance with a
precision of ( 3‚10-4 g. The pycnometer was calibrated
with bi-distilled water. The position of the liquid level
in the pycnometer was recorded with the traveling micro-
scope, which could be read to( 0.01 mm. A refrigera-
ted thermostat (Kriovist, Termex Russia) was used to thermo-
stat the pycnometer from (253.15 to 313.15) K. For mea-

surements from (323.15 to 383.15) K, a thermostat (VIS-T,
Termex Russia) was used. The temperature was measured
with a 100Ω platinum resistance thermometer and a digital
thermometer bridge (Terkon, Termex Russia) on the ITS-90
scale. The total uncertainty in the temperature measure-
ment is within ( 0.01 K. The estimated uncertainty of the
density measurements was( 0.005 %. Experimental values
of density for the investigated liquids at 298.15 K were* Corresponding author. E-mail: bolotnikov@mail.ru.

Figure 1. Deviation of literature densityF of 1-bromopropane from eq 1
as a function of temperature:4, this work;2, ref 10;0, ref 15;], ref 16;
+, ref 17; O, ref 18;/, ref 29.

Table 1. Comparison of DensityG of Liquid 1-Bromopropane,
1-Bromobutane, 1-Bromopentane, 1-Bromohexane, 1-Bromooctane,
and 1-Bromododecane at 298.15 K

F/(kg‚m-3)

liquid this work lit.

1-bromopropane 1344.67 1345.510

1343.029

1-bromobutane 1265.71 1268.98

1268.911

1268.613

1268.729

1-bromopentane 1208.54 1211.48

1211.319

1212.313

1-bromohexane 1166.71 1169.08

1168.959

1166.412

1168.813

1-bromooctane 1106.04 1107.849

1107.713

1-bromododecane 1035.58 1036.214

1065J. Chem. Eng. Data2007,52, 1065-1068

10.1021/je700015t CCC: $37.00 © 2007 American Chemical Society
Published on Web 04/25/2007



compared with those found in the literature and were in
fairly good agreement, as shown in Table 1.

Results and Discussion

The experimental values of density for 1-BrPr (Figure 1),
1-BrBu (Figure 2), 1-BrPe (Figure 3), 1-BrHx (Figure 4),

1-BrHp (Figure 5), 1-BrOc (Figure 6), and 1-BrDod (Figure 7)
as a function of temperature are listed in Table 2. These data
were fitted by the method of least-squares with the following
equation:

whereA0, A1, andA2 are the adjustable parameters. The standard
deviationσ(F) is defined by

Figure 2. Deviation of literature densityF of 1-bromobutane from eq 1 as
a function of temperature:4, this work;+, ref 8; O, ref 11;-, ref 13;],
ref 15; 2, ref 19; 0, ref 20; b, ref 21;/, ref 29.

Figure 3. Deviation of literature densityF of 1-bromopentane from eq 1
as a function of temperature:[, this work; 2, ref 8; O, ref 9; ], ref 13;
0, ref 16; 4, ref 17; +, ref 21; 9, ref 22; b, ref 23; -, ref 24;/, ref 29.

Figure 4. Deviation of literature densityF of 1-bromohexane from eq 1
as a function of temperature:[, this work; 2, ref 8; O, ref 9; +, ref 12;
4, ref 13; 0, ref 17; b, ref 23;/, ref 29.

Figure 5. Deviation of literature densityF of 1-bromoheptane from eq 1
as a function of temperature:[, this work;0, ref 19;4, ref 25;/, ref 29.

Figure 6. Deviation of literature densityF of 1-bromooctane from eq 1 as
a function of temperature:[, this work;4, ref 9; +, ref 13;0, ref 17;9,
ref 25; O, ref 26;/, ref 29.

Figure 7. Deviation of literature densityF of 1-bromododecane from eq 1
as a function of temperature:[, this work;+, ref 14;0, ref 17;2, ref 27;
4, ref 28.

F/(kg‚m-3) ) A0 + A1(T/K) + A2(T/K)2 (1)

σ(F) ) [∑
i)1

n

(Fobs- Fcal)
2/(n - p)]1/2 (2)
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whereFobs andFcal are the observed and calculated quantities,
n is the total number of experimental points, andp is the number
of estimated parameters. The values of parametersA0, A1, and
A2 of eq 1 and standard deviationσ(F) for all investigated liquids

are given in Table 3.
The most complete information about the density of 1-bro-

moalkanes can be found in ref 7. An analysis of these data7

shows that the temperature dependences are lacking for most
1-bromoalkanes. There are a few exceptions. Data for 1-BrHx
from (293.15 to 359.45) K, 1-BrOc (293.15 to 359.35) K, and
1-BrDod from (293.15 to 358.05) K were reported by Vogel.17

Ref 19 contains values for 1-BrBu from (183.15 to 363.15) K
and 1-BrHp from (203.15 to 363.15) K. Data for 10 1-bromoal-
kanes (1-bromoethane to 1-bromoundecane) from (292.35 to
323.15) K were presented in ref 29.

We have compared our results with Bridgman’s data30

for 1-BrPr (1377.7 kg‚m-3 at 0°C), 1-BrBu (1268.5 kg‚m-3 at
25 °C), and 1-BrPe (1250.5 kg‚m-3 at 0 °C and 1182.73 at
50 °C) extrapolated from single-phase area on a line of
saturation. The average deviation of these data from our values
is ( 0.5 %.

The isobaric thermal expansion coefficient

was calculated from numerical differentiation of the density
fitting equation. The estimated uncertainty of calculated values
for isobaric thermal expansion coefficient was 1 %. The
calculated values of isobaric thermal expansion coefficientRp

for investigated liquids are presented in Table 4.
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