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Thermal Conductivity of Five Normal Alkanes in the 
Temperature Range 283-373 K at Pressures up to 
250 MPa 
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Experimental data on the thermal conductivity of five liquid n-alkanes--hexane, 
heptane, octane, decane, and dodecane--are presented in the temperature range 
from 283 to 373 K at pressures up to 250 MPa or the freezing pressures. The 
measurements were performed on an absolute basis by an automated transient 
hot-wire apparatus. The uncertainty of the reported data is estimated to be 
within _+ 1%. The thermal conductivity of each alkane decreases almost linearly 
with rising temperature at a constant pressure and increases with increasing 
pressure at a constant temperature. Both the temperature coefficient of the ther- 
mal conductivity I(02/OT)~,[ and the pressure coefficient (g32/OP)T decrease with 
increasing carbon number of alkanes. The experimental results were correlated 
with temperature and pressure by a similar expression to the Tait equation. It is 
also found that both the dense hard-sphere model presented by Menashe et al. 
and the modified significant structure theory proposed by Prabhuram and 
Saksena provide good representations of the present experimental results. 

KEY WORDS: alkane; correlation; decane; dodecane; heptane; hexane; 
octane; thermal conductivity; transient hot-wire method. 

1. I N T R O D U C T I O N  

Accura te  t h e r m o p h y s i c a l  p r o p e r t y  d a t a  of  f luids are r equ i r ed  over  wide 

ranges  of t e m p e r a t u r e  a n d  pressure  in  the des igns  of va r ious  processes  a n d  

plants .  However ,  re l iable  i n f o r m a t i o n  is unexpec ted ly  scarce on  the  t he rm a l  
c o n d u c t i v i t y  of these fluids, especial ly  u n d e r  h igh pressures.  E v e n  if 
ava i lab le ,  there  exists a s izable d i sc repancy  a m o n g  the  l i t e ra ture  va lues  
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obtained by different researchers. Although several empirical estimation 
methods have been presented, they are often based on the earlier 
measurements before the development and refinement of the transient hot- 
wire technique. Therefore, there is an urgent need for accurate and 
systematic measurements in order to improve technological designs and to 
develop the estimation techniques. The present investigation is undertaken 
in order to measure accurately the thermal conductivity of five n-alkanes 
over wide range of temperature and pressure. 

2. EXPERIMENTAL 

The measurements have been performed on an absolute basis by a 
transient hot-wire apparatus, fully described elsewhere [1 ], with an uncer- 
tainty less than 1%. A new set of platinum wires (20 #m in diameter and 
150mm long) was installed for the present measurements. Each of the 
experimental measurements has been subjected to the analysis proposed by 
Nieto de Castro et al. [2] to determine whether there is a significant 
radiative contribution to the thermal conductivity. After the analysis, it is 
concluded that the experimental results reported here are radiation-free 
values. The sample liquids were supplied by Tokyo Chemical Industry Co., 
Ltd., and Wako Pure Chemical Industries, Ltd. The reported purities were 
better than 99%. Before each measurement, the samples were purified by 
fractional distillation and degass!ng. 

The density of heptane has been taken from the experimental results of 
Ozawa et al. [-3]. For other alkanes the density data of Dymond et al. [-4] 
were used. For the purpose of interpolation the Tait equation was 
employed, which provided a satisfactory description of the density values. 

3. EXPERIMENTAL RESULTS 

The experimental results for n-hexane, n:heptane, n-octane, n-decane, 
and n-dodecane are presented in Tables I to V, respectively. Each table 
contains thermal conductivity at seven nominal temperatures from 283.15 
to 373.15 K. Even if the thermostatic bath temperature T b remained con- 
stant throughout a series of measurements as a function of pressure, the 
reference temperature Tr would change owing to the change of the thermal 
diffusivity. In this work, the reference temperature is generally 0 to 15 K 
higher than the bath temperature and is given by the following equation: 

Tr = Tb + { ATw(tl) + ATw(t2) }/2 (1) 

where dTw is the temperature rise of the wire, and t 1 and t2 are the initial 
and the final instants in the linear part of the experimental A T vs In t line. 



Table I. Thermal Conductivity of n-Hexane 

P 2~om 
(MPa) (W.m 1 .K- l  

Tno m = 283.15 K (10~ 

0.10 0.1218 

Tnom= 298.15 K (25~ 

0.10 0.1168 
25.01 0.1293 
50.00 0.1384 
75.02 0.1472 

100.00 0.1539 
125.01 0.1606 
150.03 0.1666 
174.98 0.1728 
199.98 0.1783 
225.01 0.1823 
250.00 0.1877 

Tno m = 313.15 K (40~ 

0.10 0.1119 

Tnom= 323.15 K (50~ 

0.10 0.1096 
25.13 0.1216 
50.02 0.1309 
74.98 0.1406 

100.01 0.1479 
125.02 0.1550 
149.99 0.1611 
175.02 0.1669 
199.98 0.1727 
225.01 0.1773 
250.00 0.1824 

Tno,~ = 333.15 K (60~ 

0.10 0.1055 

Tno ~ = 348.15 K (75~ 

24.99 0.1134 
49.98 0.1236 
75.01 0.1336 

100.01 0.1419 
125.00 0.1484 
149.99 0.1559 
175.02 0.1617 
200.00 0.1679 
225.01 0.1732 
250.00 0.1772 

Tnom= 373.15K(100~ 

24.99 
50.02 
75.01 

100.01 
125.00 
149.99 
175.02 
199.98 
225.0! 
250.00 

0.1066 
0.1174 
0.1269 
0.1359 
0.1436 
0.1503 
0.1568 
0.1626 
0.1681 
0.1733 
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Table II. Thermal  Conductivity of n-Heptane 

P 2.om 
(MPa)  ( W . m - I . K  1) 

T.o m = 283 .15K(10~ 

0.10 0.1290 

T n o  m = 298.15 K (25~ 

0.10 0.1246 
24.92 0.1345 
50.09 0.1441 
74.91 0.1515 

100.08 0.1595 
124.90 0.1666 
150.06 0.1730 
174.88 0.1783 
200.05 0.1826 

Tno m = 313.15K(40~ 

0.10 0.1201 

Zno m = 323.15K(50~ 

0.10 0.1180 
24.92 0.1283 
50.09 0.1372 
74.91 0.1452 

100.08 0.1545 
124.90 0.1614 
150.06 0.1683 
174.88 0.1736 
200.05 0.1798 
224.87 0.1846 
250.03 0.1891 

Tno m = 348.15 K (75~ 

0.10 0.1116 
24.92 0.1212 
50.09 0.1335 
74.91 0.1415 

100.08 0.1496 
124.90 0.1575 
150.06 0.1647 
174.88 0.1714 
200.05 0.1784 
225.04 0.1831 
250.03 0.1886 

Tno m = 373.15 K (100~ 

24.92 
50.09 
74.91 

100.08 
124.90 
150.06 
174.88 
200.05 
224.87 
250.03 

0.1153 
0.1278 
0.1347 
0.1457 
0.1540 
0.1631 
0.1705 
0.1769 
0.1822 
0.1856 
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Table III. Thermal  Conductivity of n-Octane 

P 2nom 
(MPa)  (W.  m -1.  K - l )  

Tnom = 283.15 K (10~ 

0.10 0.1303 
24.92 0.1399 
50.09 0.1483 
74.91 0.1549 

100.08 0.1621 
124.90 0.1681 
150.06 0.1736 
174.88 0.1791 
200.05 0.1835 

T n o m : 2 9 8 . 1 5 K ( 2 5 ~  

0.10 
24.92 
50.09 
74.91 

100.08 
124.90 
150.06 
174.88 
200.05 

0.1262 
0.1371 
0.1454 
0.1526 
0.1597 
0.1657 
0.1722 
0.1777 
0.1823 

Tno~ = 323 .15K(50  ~ 

0.10 0.1202 
24.94 0.1315 
50.09 0.1398 
74.91 0.1475 

100.08 0.1553 
124.90 0.1617 
150.06 0.1686 
174.88 0.1746 
200.05 0.1794 

Wnom = 3 3 3 . 1 5 K ( 6 0 ~  

0.10 0.1173 

Tnom = 3 4 8 - 1 5 K ( 7 5 ~  

0.10 0.1130 
24.92 0.1245 
50.09 0.1349 
74.91 0.1433 

100.08 0.1511 
124.90 0.1590 
150.06 0.1657 
174.88 0.1721 
200.05 0.1776 

Tno m = 373 .15K(100oc)  

0.10 
24.92 
50.09 
74.91 

100.08 
124.90 
150.06 
174.88 
200.05 

0.1083 
0.1196 
0.1292 
0.1377 
0.1472 
0.1553 
0.1624 
0.1681 
0,1755 
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Table IV. Thermal Conductivity of n-Decane 

P 2nom 
(MPa) (W.m-1  .K 1 

Tno m =283.15K(10~ 

0.10 0.1347 
24.92 0.1430 
50.09 0.1503 
74.91 0.1581- 

100.08 0.1635 
124.90 0.1691 
150.06 0.1739 
174.88 0.1790 

Tnom=298.15K(25~ 

0.10 0.1311 
24.92 0.1398 
50.09 0.1476 
74.91 0.1549 

100.08 0.1612 
124.90 0.1672 
150.06 0.1726 
174.88 0.1779 
200.05 0.1826 

Toom = 313.15 K (40~ 

0.10 0.1275 

Zno m =323.15 K (50~ 

0.10 0.1256 
24.92 0.1341 
50.09 0.1434 
74.91 0.1512 

100.08 0.1581 
124.90 0.1642 
150.06 0.1709 
174.88 0.1752 
200.05 0.1806 

Tno m = 348.15 K (75~ 

0.10 0.1189 
24.92 0.1307 
50.09 0.1388 
74.91 0.1476 

100.08 0.1546 
124.90 0.1615 
150.06 0.1674 
174.88 0.1733 
200.05 0.1784 

Tnom=373.15K(100~ 

0.10 0.1129 
24.92 0.1242 
50.09 0.1333 
74.91 0.1428 

100.08 0.1513 
124.90 0.1578 
150.06 0.1637 
174.88 0.1698 
200.05 0.1763 
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TableV. Thermal Conductivity of n-Dodecane 

P 2nora 
(MPa) ( W . m  1-K 1) 

Tno m = 283.15 K (10~ 

0.10 0.1385 

Tno m =298.15 K (25~ 

0.10 0.1356 
24.92 0.1433 
50.09 0.1502 
74.91 0.1566 

100.08 0.1633 
124.90 0.1686 
150.06 0.1742 
164.89 0.1770 

T n o  m = 313.15 K (40~ 

0.10 
24.92 
50.09 
74.91 

100.08 
124,90 
150.06 
174.88 
200.05 

0.1325 
0.1403 
0.1474 
0.1543 
0.1614 
0.1666 
0.1724 
0.1781 
0.1830 

Tno m =323.15 K (50~ 

0.10 
24.92 
50.09 
74.91 

100.08 
124.90 
150.06 
174.88 
200.05 

0.1299 
0.1374 
0.1456 
0.1525 
0.1592 
0.1651 
0.1707 
0.1767 
0.1815 

Zno m = 348.15 K (75~ 

0.10 
24.92 
50.09 
74,91 

100,08 
124.90 
150.06 
174.88 
200.05 

0.1250 
0.1329 
0,1413 
0,1487 
0.1558 
0.1625 
0.1681 
0.1743 
0.1790 

Tno m = 373.15 K (IO0~ 

0.10 
24.92 
50.09 
74.91 

100.08 
124.90 
150.06 
174.88 

200.05 

0.1188 
0.1273 
0.1371 
0.1447 
0.1523 
0.1587 
0.1647 
0.1700 
0.1761 
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Consequently, small temperature corrections were made to refer all the 
experimental thermal conductivities to common nominal temperatures 
Thorn. These corrections have been applied by means of a linear relation: 

)~(P, Thorn)= ),(e, Tr) + (02/aT)p,r.om(T.om - Tr) (2) 

The derivative (O)~/~3T)p,r .o  m has been evaluated with the assumption that 
the thermal conductivity of the liquids is a linear function of temperature at 
a constant pressure. Since the correction does not exceed 0.15% in any 
case, it is estimated that the additional uncertainty introduced into the 
tabulated thermal conductivity is negligible. 

3.1. Temperature Dependence of Thermal Conductivity 

The temperature dependence of the thermal conductivity of alkanes at 
atmospheric pressure are illustrated in Fig. 1, together with the experimen- 
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Fig. 1. Comparison of the thermal conductivity of normal 
alkanes at atmospheric pressure or saturated vapor pressures. 
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Fig. 2. Temperature dependence of the thermal conduc- 
tivity of n-octane at various pressures. 

tal data  of Nieto de Castro et al. [-5] and Calado et al. [-6] for octane, 

nonane ,  undecane,  and  tetradecane at the saturated vapor  pressures. The 
thermal  conduct ivi ty  of each alkane decreases almost  l inearly with rising 

temperature�9 Al though there exist considerable inconsistences between the 

l i terature values [5, 6]  and  ours, the thermal  conduct ivi ty  of alkanes 

studied in each group increases with increasing ca rbon  n u m b e r  at a 

Table VI. Empirical Coefficients in Eq. (3) 

Substance a 10 4 b Mean dev. Max dev. 
(W.m-i  .K 1) (W.m-i  .K-Z) (%) (%) 

n-Hexane 0.2119 -3.185 0.25 0.57 
n-Heptane 0.2041 - 2.665 0.20 0.47 
n-Octane 0.2004 - 2.486 0.33 0.73 
n-Decane 0.2032 - 2.418 0.14 0.41 
n-Dodecane 0.2006 - 2.183 0.20 0.33 
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constant temperature. The absolute value of the temperature coefficient 
of 2, on the other hand, decreases with carbon number. 

The thermal conductivity of each alkane investigated in this work can 
be expressed by a linear function of temperature as follows: 

20 = a + b T ,  283 K ~< T~< 373 K (3) 

where 2o is the thermal conductivity in W . m  -1- K -1 and  T is the tem- 
perature in K (see Table VI). Figure 2 illustrates typically the temperature 
dependence of the thermal conductivity of octane at various pressures. The 
temperature coefficient (32/t3T)p is always negative and nearly constant 
independently of temperature. The absolute value of (O2/OT)p decreases 
with increasing pressure. The behavior of other alkanes is generally similar 
to that of octane. 

3.2. Pressure Dependence of Thermal Conductivity 

The pressure dependences of the thermal conductivity of heptane and 
octane are typically illustrated in Figs. 3 and 4, respectively, as well as the 

0 . 2 0 ~  
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Fig. 3. Isothermal pressure dependence of the thermal 
conductivity of n-heptane. 
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Fig. 4. Isothermal pressure dependence of the thermal 
conductivity of n-octane. 

experimental data of Menashe and Wakeham [7] for heptane and those of 
Li et al. [8] for octane. It is found that the present results agree with these 
data within the mutual experimental uncertainties. As for decane and 
dodecane, there exist few experimental data under high pressures. Although 
the data of Rastorguev et al. [9] for decane are about 5% lower 
systematically than the present values, those of Mustafaev [10] for 
dodecane agree with our data within the experimental uncertainty. 

The thermal conductivity of atkanes investigated increases with 
increasing pressure. Along an isotherm the pressure derivative is always 
positive and becomes larger with rising temperature and decreases with 
increasing pressure. In order to compare the pressure dependence of ther- 
mal conductivity as a function of temperature, it is convenient to use the 
relative thermal conductivity defined as 2/2o, where 2 and 2o are the ther- 
mal conductivities at high pressure and atmospheric pressure, respectively. 
Figure 5 is a plot of the relative thermal conductivity of octane. The effect 
of pressure on the thermal conductivity becomes larger with rising tem- 
perature. This may mean that the isotherms in Figs. 3 and 4 will intersect 
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Fig. 5. Isothermal pressure dependence of the relative 
thermal conductivity of n-octane. 

mutually at high pressures and the temperature coefficient (02/OT)p will 
invert from negative to positive. 

The relative thermal conductivity of alkanes investigated at 323.15 K is 
illustrated as a function of pressure in Fig. 6. The relative thermal conduc- 
tivity of alkanes increases with decreasing carbon number at a constant 
temperature. Therefore, the thermal conductivities of lower alkanes would 
become higher ultimately than those of higher alkanes at very high 
pressures, although the thermal conductivities of the former are generally 
lower than those of the latter at atmospheric pressure as seen in Fig. 1. 

3.3. Density Dependence of Thermal Conductivity 

The thermal conductivity of n-octane is plotted against density in 
Fig. 7. The thermal conductivity increases with increasing density. The 
density dependence of thermal conductivity is almost independent of tem- 
perature in the experimental range of this work. The density derivative is 
always positive and increases with both increasing density and increasing 
carbon number of alkanes. 
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4. DISCUSSION 

4.1. Empirical Correlation with Pressure and Temperature 

As is well known, the isothermal variation of liquid density with 
pressure is well represented by the Tait equation. Recently, it was also 
found [ 11 ] that the effects of pressure on several thermophysical properties 
of fluids such as sound velocity, dielectric constant, viscosity, and thermal 
conductivity could be correlated by an expression similar to the Tait 
equation. Thus, the present experimental results were correlated with 
pressure and temperature by the following equation: 

[2 - 20(T)]/2 = A ln{ [B(T) + P ] / [ B ( T )  + Po] } (4) 

where 2o(T) is the thermal conductivity at a reference pressure P0 
(=0.1 MPa) and P is the pressure in MPa. The empirical coefficients ,4 
and B were determined by the method of least squares. Although the 
optimum coefficients could be determined for each isotherm, it is more 
convenient to treat A as a specific constant for an alkane and B as a 
function of temperature as follows: 

n ( z )  = g 1 -q- B2 T +  B 3 T 2 (5) 

where B(T)  is in MPa and T is in K. The empirical coefficients thus 
obtained are listed in Table VII together with the deviations of experimen- 
tal data from Eq. (4). The value of 20(T) can be calculated by Eq. (3). 
Equations (3) to (5) enable us to calculate the thermal conductivity of 
normal alkanes studied within the experimental uncertainty. 

4.2. Correlation with Density by Dense Hard-Sphere Theory 

Based on the hard-sphere theory of Dymond [12], Menashe et al. 
[13] derived a reduced thermal conductivity as follows: 

)~, = ( V , ~ ~  2/3 

= 1 .936  x 1072V2/3(M/RT)l/2/(1 + 0 . 3 5 2  Cv, i,t/R (6) 

where 20 is the thermal conductivity of dilute gas, V0 the molar volume of 
close packing for hard spheres (the effective molecular core volume), M the 
molecular weight, R the gas constant, and o Cv.~nt the internal part of the 
molar heat capacity at zero density. The quantity 2' against In V for octane 
is plotted typically in Fig. 8. The slope is almost equal for each isotherm. 
Therefore these isotherms can be superimposed into a single curve merely 
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Table VII. Empirical Coefficients in Eqs. (4) and (5) 

Substance A B 1 10 B2 104 B 3 Mean dev. Max. dev. 
(MPa) (MPa.K 1) (MPa. K-2) (%) (%) 

n-Hexane 0.190 144.3 -4.664 3.824 0.39 1.33 
n-Heptane 0.216 94.36 -0.02209 -4.14 0.55 2.30 
n-Octane 0.207 250.4 -9.225 9.280 0.29 1.50 
n-Decane 0.204 289.8 - 10.80 11.08 0.25 1.07 
n-Dodecane 0.239 302.4 -9.141 7.661 0.21 1.06 

by impos ing  relat ive shifts a long the In V axis only. In  o rde r  to cons t ruc t  
these plots  for octane,  the vo lume Vo at  298.15 K was fixed a rb i t ra r i ly  and 
tenta t ively  to 1.0000, and  shifts of  the lines 2' vs In V at  o ther  t empera tu res  
were app l ied  to achieve coincidence.  As seen in Fig. 9 the agreement  is 
quite good.  The  quan t i ty  In 2' can be expressed by  a l inear  equa t ion  of 
ln(V/Vo) i ndependen t ly  of t empera tu re  as follows: 

In 2' = c + d ln (V/Vo)  (7) 

90 

8.0 

70 

6.0 

5.0 

4.0 
-8.9 

I ! 

[] 
[] [] 283.15 K 

[] 0 298.15 K 
0 [] A 323.15 K 

0 [] v 348.15K 
O 

[] O 373.15 K O 
A O [ ]  

A O [3 
A 

O 
A [] 

v O ~7 A 
V A 

O 
O V A 

oov 
v 

<> V A 
0 

0 V 

<> v n-Octane 
0 

l l 

-8.8 -8.7 

InV 

Fig. 8. Plots of 2' vs In V for n-octane. 
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According to Menashe et al. [13]  the thermal  conduct ivi ty  of no rma l  

alkanes with an odd number  of carbon  atoms (C3, C7-C13) and  C6 and  C8 
alkanes could be represented by a single equat ion  the same as Eq. (7). 

Therefore it is worthwhile to examine whether this equat ion  is also valid 

for other alkanes studied in the present work,. Consequent ly ,  it was con- 
firmed that  the reduced thermal  conductivi ty cf all alkanes investigated 

could be represented satisfactorily by Eq. (7) in a m a n n e r  similar to the 

Table VIII. Empirical Coefficients in Eq. (7) 

Substance c d Mean dev. Max. dev. 
(%) (%) 

n-Hexane - 16.90 - 2.084 0.19 1.13 
n-Heptane - 16.92 - 2.119 0.41 1.90 
n-Octane -- 16.44 - 2.094 0.30 1.86 
n-Decane - 16.84 - 2.191 0.23 0.72 
n-Dodecane - 15.87 - 2.122 0.29 1.22 
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Table IX. Ratios of Vo(T)/Vo (298.15)in Eq. (7) 
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T (K) n-Hexane n-Heptane n-Octane n-D.ecane n-Dodecane 

283.15 - -  - -  1.0288 1.0203 - -  
298.15 1.0000 1.0000 1.0000 1.0000 1.0000 
313.15 . . . .  0.9815 
323.15 0.9605 0.9530 0.9634 0.9607 0.9652 
348.15 0.9206 0.9227 0.9259 0.9267 0.9315 
373.15 0.8923 0.8822 0.8965 0.8997 0.9058 

case of octane by imposing relative shifts along the in V axis, only adopting 
2' against the In V curve at 298.15 K as a reference. The optimum coef- 
ficients in Eq. (7) and the ratios of the molar volumes V(T)/V (298.15 K) 
for each alkane are listed in Tables VIII and IX, respectively, as well as the 
deviations of experimental data from Eq. (7). It was also found that Eq. (7) 
could be a universal correlating equation for all normal alkanes studies 
here by taking heptane as the reference substance and reproduce all 
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Fig. 10. Plots of V~ as a function of the number of carbon 
atoms at 323.15 K. 
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experimental data with a mean deviation of 0.3% and a maximum of 
2.02 %. 

4.3. Correlation with Density by Modified Significant Structure Theory 

Taking the liquid state for mixtures of gas and randomly distributed 
clusters of distorted microcrystals, Prabhuram and Saksena [-14] derived 
the following expression for the liquid thermal conductivity: 

= CT4/7( V -  Vs)-2/7( Vs/V)2 (8) 

where V and V, are the molar volume of the liquid and that of the 
�9 quasicrystalline solid, and C is a specific constant of a substance indepen- 
dent of temperature and pressure. 

In this work C and Vs of each alkane were determined by the method 
of least squares at each constant temperature. As a result, it was found that 

Table X. Empirical Coefficients in Eq. (8) 

Substance Temp. 10 6 V~ Mean dev. Max. dev. 
(K) (m 3 .mo1-1) (%) (%) 

n-Hexane 298.15 76.44 0.34 0.67 
323.15 75.59 0.33 0.86 
348.15 74.90 0.35 0.84 
373.15 74.52 0.38 0.95 

n-Heptane 298.15 88.93 0.29 0.72 
323.15 87.90 0.40 1.26 
348.15 87.43 0.57 2.52 
373.15 86.40 0.79 1.94 

n-Octane 283.15 101.02 0,25 0.57 
298.15 100.58 0.20 0.51 
323.15 99.83 0.23 0.46 
348.15 99.21 0.43 0.84 
373.15 98.53 0.72 2.03 

n-Decane 283.15 125.43 0.20 0.61 
298.15 124.77 0.07 0.17 
323.15 123.92 0.23 0.76 
348.15 123.19 0.19 0.49 
373.15 122.41 0.44 1.12 

n-Dodecane 298.15 150.49 0.39 1.26 
313.15 150.03 0.36 1.47 
323.15 149.61 0.26 1.35 
348.15 149.11 0.36 1.78 
373.15 148.47 0.34 1.89 
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Table XI. Empirical Coefficients in Eq. (9) 
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Temp. e f g Mean dev. Max. dev. 
(K) (m3.mol 1) (m3 tool 1) (m3 tool 1) (%) (%) 

298.15 9.69 10.62 0.0922 0.67 1.56 
323.15 8.34 10.72 0.0866 0.57 1.97 
348.15 8.24 10.60 0.0940 0.82 3.69 
373.15 10.14 10.00 0.1267 0.74 2.83 

C is almost constant for each alkane independently of temperature, 
whereas Vs depends on both substance and temperature. Therefore C was 
fixed constant at the mean value C=8.138 x 10 -4, and V~ was redeter- 
mined based on the experimental data. The values of Vs thus obtained are 
given in Table X as well as the deviations of experimental data from 
Eq. (8). As shown in Fig. 10, V~ at a constant temperature varies quite 
systematically with the carbon number of alkanes. The value of Vs is given 
by the following equation as a function of the carbon number Arc for each 
isotherm: 

Vs = (e + fN~ + gNU) x 10 -6 (9) 

The optimum coefficients in Eq. (9) and the deviations of experimental 
data from Eqs. (8) and (9) are given in Table XI. It was found that 
Eqs. (8) and (9) reproduce the present experimental results and those of 
Wakeham and co-workers 1-15, 16] with mean deviations of 0.7 and 1.5%, 
respectively. As shown in Table X, Vs changes very slightly and quite 
systematically with the temperature. Therefore, this method is useful for the 
correlation of liquid thermal conductivity of alkanes. It is expected to be 
developed into an excellent generalized correlation method by further 
consideration on other normal alkanes [17]. 

5. CONCLUSION 

The thermal conductivity of five normal alkanes C6, C7, C8, Clo , and 
C12 has been measured by the transient hot-wire method in the tem- 
perature range from 283 to 373 K under pressures up to 250 MPa. The 
experimental data are correlated with temperature, pressure, and density 
by several empirical and semitheoretical equations over the entire tem- 
perature and pressure ranges of this work. At this stage accumulations of 
experimental data on the thermal conductivity of organic liquids under 
high pressures are quite scarce in the literature, and even where available, 
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there exist remarkable scatters and inconsistencies among the literature 
values. However, it is well established that there is an urgent need for 
accurate thermal conductivity data on organic liquids in order to improve 
the technological applications, estimation techniques, and understanding of 
molecular aspects of heat transfer in liquids. The authors hope that the 
present work may contribute to a systematic and generalized investigation 
of the thermal conductivity of liquids. 
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