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Heat Capacities, Densities, and Speeds of Sound for
{(1,5-Dichloropentane or 1,6-Dichlorohexane) + Dodecane}
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Densities and speeds of sound for {(1,5-dichloropentane or 1,6-dichlorohexane) + dodecane} in the
temperature interval (278.15 to 328.15) K were determined using a tube vibrating densimeter and sound
analyzer (Anton-Paar DSA-48). Isobaric heat capacities per unit volume for the same systems were
measured in the temperature interval (283.15 to 323.15) K by means of a micro DSC Il calorimeter using
the scanning method. In all cases, measurements were made at atmospheric pressure. From these data,
the molar volumes, isobaric and isochoric molar heat capacities, isentropic and isothermal compressibilities,
and isobaric thermal expansivities as well as their excess quantities were calculated. Some comments
related to the influence of the well-known effects of {polar + long alkyl chain linear alkane} on excess

properties were included.

Introduction

There have been extensive studies on the thermophysical
properties of mixtures containing organic compounds in
order to understand their behavior at both the macroscopic
and microscopic level.1~2 Specifically, several excess prop-
erties for { o, w-dichloroalkane + linear alkane} were found
to be sensitive to the intramolecular effect denominated
proximity effect.#~® Excess molar Gibbs free energy Gﬁ,
excess molar enthalpy HE, and excess molar volume V&
have been the most studied properties and to a less extent
the excess isobaric molar heat capacity CE’m. However,
little is known about other second-order excess properties
such as the isochoric molar heat capacity C\Em, isentropic
«5 and isothermal «5 compressibility, and isobaric ther-
mal expansivity aFE, due mainly to the scarcity of experi-
mental data. In this context, we previously’ reported all
these excess properties for {1,3-dichloropropane + dode-
cane}.

In this work, second-order excess properties of the binary
systems {(1,5-dichloropentane or 1,6-dichlorohexane) +
dodecane} are presented. To this end, densities p and
speeds of sound u from (278.15 to 328.15) K with a step of
1 K and isobaric heat capacities per unit volume C,V~* from
(283.15 to 323.15) K with a step of 0.1 K were measured
at atmospheric pressure and covering the whole composi-
tion range. These values were used to obtain the molar
volumes, isobaric thermal expansivities, isentropic and
isothermal compressibilities, and isochoric and isobaric
molar heat capacities using a previously reported meth-
odology.® The excess properties were calculated using the
Benson and Kiyohara criterion.® Some comments related
to the influence of the well-known effects of { polar + long
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alkyl chain linear alkane} on excess properties were
included.

Experimental Section

Chemicals. Heptane and octane were purchased from
Fluka, and dodecane, 1,5-dichloropentane, and 1,6-dichlo-
rohexane from Aldrich. In all cases, the purity was checked
by gas chromatography (GC) analysis obtaining heptane
(99.60 mol %), octane (99.50 mol %), dodecane (99.20 mol
%), 1,5-dichloropentane (99.1 mol %), and 1,6-dichlorohex-
ane (99.50 mol %). Liquids were degassed and passed by
molecular sieves of 0.4 nm prior to use. Mole fractions of
the mixtures were obtained by weighing in a Mettler
Balance AE-240 with a sensitivity of 0.000 01 g.

Apparatus and Procedure. Densities p and speeds of
sound u were measured using a tube vibrating densimeter
and sound analyzer Anton-Paar DSA-48. Densimeter cali-
bration was carried out with MilliQ water and octane using
literature values from Riddick® and the TRC databases,*!
respectively. Calibration for the sound analyzer was done
with MilliQ water using the literature data from Bilaniuk
and Wong.'>13 Uncertainty in the determination of the
density and the speed of sound under the above-mentioned
considerations was previously® estimated as +1 x 104
g-cm~3 and £0.1 m-s~1, respectively.

Isobaric heat capacities per unit volume Cp,V~1 were
measured in a micro DSC Il scanning calorimeter from
Setaram using the scanning method at the rate of 0.25
K-min~!. Isobaric molar heat capacities Cpn were calcu-
lated from these data, mass molar data, and density values.
1-Butanol and heptane with literature values obtained
from Ginnings and Furukawa'* and Zabransky® were used
for calibration. More detailed information about the mea-
surement procedure can be found elsewhere.1® Uncertainty
in Cpm was estimated® as +0.1 J-K~1-mol~1.
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Table 1. Densities p for {x (1,5-Dichloropentane or 1,6-Dichlorohexane) + (1 — x) Dodecane} at the Temperature T

plg-cm—3
T= T= T= T= T= T= T= T= T= T= T=
X 278.15K 283.15K 288.15K 293.15K 298.15K 303.15K 308.15K 313.15K 318.15K 323.15K 328.15K
1,5-Dichloropentane + Dodecane
0 0.75956 0.75596 0.75236 0.74874 0.74514 0.74152 0.73788 0.73424 0.73060 0.72695 0.723 29
0.05237 0.76983 0.76619 0.76254 0.75889 0.75523 0.75158 0.74791 0.74424 0.74056 0.73688 0.73317
0.10136 0.78000 0.77632 0.77261 0.76891 0.76522 0.76151 0.75780 0.75407 0.75034 0.74661 0.74286
0.20075 0.80234 0.79855 0.79474 0.79094 0.78714 0.78332 0.77949 0.77566 0.77182 0.76798 0.764 14
0.30395 0.82799 0.82408 0.82016 0.81625 0.81233 0.80840 0.80447 0.80053 0.79659 0.79263 0.788 68
0.39450 0.85298 0.84897 0.84493 0.84090 0.83686 0.83282 0.82876 0.82471 0.82064 0.81657 0.81252
0.49832 0.88491 088076 0.87658 0.87242 0.86824 0.86407 0.85988 0.85570 0.85151 0.84729 0.84312
0.60144 0.92097 091668 0.91236 0.90804 0.90371 0.89938 0.89505 0.89070 0.88636 0.88200 0.877 69
0.69872 0.95917 095472 0.95025 0.94578 0.94131 0.93682 0.93233 0.92783 0.92336 0.91884 0.914 40
0.79749 1.00324 099863 0.99399 0.98935 0.98472 0.98006 097541 0.97074 0.96610 0.96142 0.956 80
0.90210 1.05696 1.05215 1.04730 1.04245 1.03761 1.03276 1.02791 1.02305 1.01821 1.01335 1.00857
094974 1.08425 107935 1.07440 106946 1.06451 1.05956 1.05461 1.04966 1.04474 1.03977 1.03490
1 111528 1.11026 1.10520 1.10016 1.09511 1.09007 1.08502 1.07997 1.07495 1.06989 1.064 93
1,6-Dichlorohexane + Dodecane
0 0.75956 0.75596 0.75236 0.74874 0.74514 0.74152 0.73788 0.73424 0.73060 0.72695 0.723 29
0.04980 0.76976 0.76611 0.76246 0.75882 0.75516 0.75150 0.74781 0.74413 0.74046 0.73676 0.73307
0.10030 0.78041 0.77672 0.77304 0.76935 0.76566 0.76196 0.75826 0.75453 0.75082 0.74709 0.743 36
0.14973 0.79141 0.78768 0.78394 0.78020 0.77645 0.77270 0.76893 0.76515 0.76137 0.75760 0.753 83
0.25271 0.81584 0.81200 0.80817 0.80433 0.80048 0.79664 0.79276 0.78889 0.78503 0.78115 0.77728
0.40173 0.85512 0.85113 0.84716 0.84316 0.83916 0.83516 0.83114 0.82713 0.82312 0.81909 0.81509
0.50199 0.88456 0.88048 0.87639 0.87229 0.86818 0.86408 0.85996 0.85584 0.85172 0.84759 0.84349
0.59998 091630 0.91210 0.90789 0.90368 0.89946 0.89524 0.89101 0.88678 0.88255 0.87832 0.87411
0.70111 0.95218 0.94786 0.94353 0.93919 0.93487 0.93052 0.92617 0.92182 0.91748 0.91312 0.90881
0.79862 0.99033 098589 0.98142 0.97696 0.97249 0.96802 0.96355 0.95907 0.95461 0.95013 0.94571
0.89982 1.03417 1.02959 1.02498 1.02039 1.01580 1.01120 1.00661 1.00200 0.99744 0.99283 0.988 30
0.94934 1.05753 1.05288 1.04819 1.04352 1.03885 1.03418 1.02952 1.02485 1.02020 1.01552 1.01092
0.96911 1.06722 1.06253 1.05782 1.05311 1.04842 1.04371 1.03900 1.03430 1.02961 1.02490 1.020 27
1 1.08270 1.07797 1.07322 1.06847 1.06374 1.05900 1.05425 1.04950 1.04478 1.04003 1.03537
Table 2. Speeds of Sound u for {x (1,5-Dichloropentane or 1,6-Dichlorohexane) + (1—x) Dodecane} at the Temperature T
u/m-s~1
T= T= T= T= T= T= T= T= T= T= T=
X 278.15K 283.15K 288.15K 293.15K 298.15K 303.15K 308.15K 313.15K 318.15 323.15K 328.15K
1,5-Dichloropentane + Dodecane
0 1357.05  1337.42 1317.62  1298.04 1278.49 1259.15 1240.00 1221.04 1202.28 1183.64 1165.12
0.05237 1353.87 1334.36  1314.61 1295.09 1275.61 1256.41  1237.28 1218.44 1199.71 1181.04 1162.67
0.10136 1351.32 1331.88 1312.23  1292.77 1273.45 125420 1235.22  1216.37 1197.70 1179.26  1160.80
0.200 75 1347.06  1327.75 1308.24  1289.03  1269.79  1250.73  1231.85 1213.17 1194.62 1176.21  1157.91
0.30395 1344.08 1324.93 1305.67 1286.58 1267.47 1248.60 1229.85 1211.36 1192.89 1174.69  1156.50
0.39450 134241  1323.56 1304.40 128547 1266.56 1247.80 1229.23  1210.88 119255 1174.38 1156.36
0.498 32 1342.09 1323.38 1304.47 1285.73  1266.96 1248.38 1229.96 1211.75 1193.61 1175.58 1157.74
0.60144 1343.60 1325.12 1306.39 1287.86 1269.30 1250.93 1232.71 121461 1196.66 1178.82 1161.16
0.698 72  1347.13  1328.89  1310.33 129199 1273.66  1255.43  1237.41  1219.57 1201.74 1184.06 1166.54
0.797 49 1353.39  1335.28 1316.98 1298.83 1280.68 1262.64 124475 1227.05 1209.45 1191.88 1174.52
0.902 10 1363.50 1345.63 1327.53 1309.54 1291.60 1273.79  1256.11  1238.55 1221.13 1203.81 1186.58
0.94974 1369.47 1351.70 1333.66 131580 1297.96 1280.26  1262.65 124520 1227.88 1210.63  1193.52
1 1376.62  1358.93  1340.96  1323.21  1305.44 1287.86 1270.32 1252.99 1235.76 1218.65 1201.63
1,6-Dichlorohexane + Dodecane
0 1357.05  1337.42  1317.62  1298.04 1278.49 1259.15 1240.00 1221.04 1202.28 1183.64 1165.12
0.04980 1355.02 1335.46  1315.74 1296.26  1276.84  1257.60  1238.46  1219.61 1200.91 1182.36  1163.90
0.10030 1353.35 1333.89  1314.28 1294.86 1275.54  1256.37  1237.39  1218.53 1199.93 1181.37 1163.04
0.14973 1352.02 1332.68 1313.18 1293.86 1274.58 1255.48 1236.59 1217.90 1199.33 1180.88 1162.62
0.25271 1350.38  1331.21  1311.85 1292.74 1273.66  1254.74 123599  1217.47 1199.03 1180.77 1162.61
0.40173 135041 133140 1312.37 129353 1274.73  1256.08 1237.61 1219.28 1201.18 1183.13 1165.23
0.50199 1351.88 1333.30 1314.53 129587 1277.29 1258.82 1240.55 1222.40 1204.43 1186.55 1168.83
0.59998 1355.08 1336.66  1318.07 1299.67 1281.31 1263.08 124495 1227.04 1209.23 1191.57 1174.01
0.70111 1360.12 134195 1323.64 1305.41 1287.26 1269.21  1251.27 123356 1215.98 1198.46  1181.13
0.798 62 1366.83  1348.88 1330.73  1312.80 1294.81 1276.99 1259.29  1241.77 1224.33 1207.04  1189.91
0.89982 1376.13  1358.40  1340.43 1322.68 1304.92 1287.34  1269.80 1252.45 123531 1218.19 1201.23
0.94934 138155 1363.95 1346.12 1328.42 1310.81 1293.34 1275.96 1258.80 1241.71 1224.72  1207.85
0.969 11 1383.70 1366.18 1348.41 1330.86 1313.25 1295.81  1278.52 1261.33 1244.29 1227.38  1210.55
1 1387.42  1369.99  1352.28  1334.77 1317.28 1299.94 1282.70 1265.65 1248.65 1231.83 1215.11

Results and Discussion

Derived Properties: Calculation and Correlation.
Densities p and speeds of sound u for (278.15 to 328.15) K
are given in Tables 1 and 2, whereas isobaric molar heat
capacities C,m for (283.15 to 323.15) K are displayed in
Table 3. Experimental data for the rest of the temperatures
are available from the authors. These data were fitted to

the expression

n m
Y = ZZAijloH(T/K — T/KY X1
1=1)=

@)

where Y can be the density p/g-cm~3, speed of sound u/m-
s™1, and isobaric molar heat capacity Cpm/J-mol~1-K™1, x
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Table 3. Isobaric Molar Heat Capacities Cpm for {x (1,5-Dichloropentane or 1,6-Dichlorohexane) + (1 — x) Dodecane} at

the Temperature T

Cpm/d-mol-1-K-1

X T=28315K T=288.15K T=293.15K T=298.15K T=303.15K T=308.15K T=313.15K T=318.15 T=323.15K

1,5-Dichloropentane + Dodecane

0 368.47 370.48 372.74 375.04 377.43 380.02 382.73 385.48 388.29
0.052 37 359.49 361.46 363.60 365.89 368.28 370.79 373.41 376.07 378.83
0.101 36 351.13 353.16 355.31 357.53 359.81 362.28 364.84 367.48 370.16
0.200 75 334.84 336.79 338.81 340.93 343.08 345.47 347.87 350.35 352.88
0.303 95 318.47 320.33 322.17 324.17 326.18 328.38 330.63 332.93 335.27
0.394 50 304.32 305.98 307.85 309.60 311.52 313.55 315.68 317.86 320.07
0.498 32 288.13 289.64 291.34 293.02 294.78 296.69 298.58 300.38 302.59
0.601 44 271.74 273.20 274.79 276.35 277.97 279.71 281.49 283.32 285.18
0.698 72 256.40 257.78 259.23 260.76 262.21 263.83 265.47 267.13 268.85
0.797 49 240.83 242.08 243.45 244,78 246.18 247.69 249.17 250.73 252.27
0.902 10 224.47 225.70 226.92 228.16 229.39 230.74 232.08 233.47 234.85
0.949 74 217.25 218.41 219.54 220.73 221.90 223.14 224.40 225.70 227.02
1 209.65 210.73 211.89 212.94 214.06 215.21 216.38 217.56 218.76
1,6-Dichlorohexane + Dodecane
0 368.47 370.48 372.74 375.04 377.43 380.02 382.73 385.48 388.29
0.049 80 361.24 363.25 365.49 367.75 370.17 372.73 375.36 378.07 380.85
0.100 30 354.21 356.20 358.37 360.64 363.07 365.53 368.13 370.69 373.37
0.149 73 347.40 349.35 351.58 353.74 356.06 358.52 361.02 363.62 366.28
0.252 71 333.57 335.52 337.63 339.74 341.93 344.27 346.63 349.13 351.62
0.401 73 314.16 315.92 317.89 319.79 321.84 323.95 326.16 328.40 330.71
0.501 99 301.12 302.83 304.61 306.46 308.39 310.38 312.43 314.57 316.72
0.599 98 288.34 289.93 291.62 293.38 295.19 297.07 299.01 300.97 303.01
0.701 11 275.07 276.60 278.22 279.86 281.55 283.34 285.15 287.00 288.89
0.798 62 262.36 263.83 265.40 266.90 268.50 270.16 271.87 273.60 275.38
0.899 82 249.37 250.76 252.22 253.67 255.12 256.63 258.18 259.77 261.42
0.949 34 242.86 244.24 245.67 247.09 248.51 249.99 251.50 253.03 254.57
0.969 11 240.39 241.75 243.14 244.52 245.90 247.38 248.85 250.37 251.90
1 236.59 237.90 239.26 240.60 241.94 243.37 24481 246.28 247.76
Table 4. Coefficients A;j and Standard Deviations o
i
j 1 2 4 5 6 7
1,5-Dichloropentane + Dodecane
plg-cm™3 1 0.75952 0.19297 0.08603 0.07297 —0.03777 0.04157
2 —0.00718 —0.00150 —0.00290 0.00467 —0.00473 0.00153
o = 0.00005 3 —0.00001 0.00000 0.00000 0.00007 —0.00015 0.00010
Cp,m/J-mol~—1-K~1 1 368.47 —176.63 —79.45 36.19
2 4.05 —0.50 9.05 —4.15
3 0.23 —0.23 —0.03 —0.04
u/m-st 1 1357.20 —64.06 —6.35 —68.26 143.14 —59.38
2 —39.97 3.36 —0.22 0.18 0.67 —0.86
o =0.09 3 0.31 -0.14 0.14 —1.15 331 1.59
1,6-Dichlorohexane + Dodecane
plg-cm™3 1 0.75958 0.19873 0.09101 0.00405 0.02932
2 —0.00718 —0.00173 —0.00048 —0.00003 —0.00008
o = 0.00005 3 —0.00001 0.00002 —0.00006 0.00012 —0.00006
Cp,m/J-mol~—1-K~1 1 368.42 —146.59 47.99 —59.09 25.85
2 4.06 0.78 11.24 —4.76
3 0.23 —0.48 —1.50 0.63
u/m-st 1 1357.22 —46.00 —100.40 126.92 —45.62
2 —39.99 5.12 —12.42 39.18 —46.00 18.53
o =0.09 3 0.31 —0.29 —4.67 5.38 —2.12

is the mole fraction of the o,w-dichloroalkane, T is the
absolute temperature, and Ty is 278.15 for p and u and
283.15 for Cpm. The fitting coefficients Ajj were obtained
using the least-squares method, and they are given in Table
4 together with their respective standard deviations o. The
method for the determination of the number of coefficients
was previously reported.”

Molar volumes V, were derived from density and mass
molar data. Isentropic compressibilities «s were calculated
using the Laplace equation «s = 1/(pu?) from density and
speed of sound values. Isobaric thermal expansivities o
at the temperature T were obtained using the expression

—1[PT+aTr2 T PT-ATR2
(Preare _Proa) @

(lp (T) = ,O_T AT

where AT was chosen as 10 K. The validity of this
treatment was checked using the methodology reported in
previous work.® Finally, isothermal compressibilities «t and
isochoric molar heat capacities C, ,, were calculated from
the following thermodynamic relations:

TV, o>
KT = Kg % )
p.m
Ks
Cv,m = Cp,mK__I_' (4)

Excess properties were calculated by using YE=Y — Yid
where YE is the excess quantity of the property Y and Yid
is its ideal value. Yid values were calculated using the



336 Journal of Chemical and Engineering Data, Vol. 49, No. 2, 2004

Table 5. Properties for the Pure Liquids at the Temperature T

dodecane 1,5-dichloropentane 1,6-dichlorohexane
property T/K this work lit. (ref) this work lit. (ref) this work lit. (ref)
plg-cm—3 283.15 0.75596 0.7559 (11)
293.15 0.74874 0.74875 (11)
1.09508 (17) 1.06392 (17)
298.15 0.74514 0.74518 (11) 1.09511 109527 (18) 1.06374 1.06465 (18)
303.15 0.74152 0.74160 (11)
313.15 0.73424 0.7344 (11)
323.15 0.72695 0.7272 (11)
Cpm/J-mol~1-K~1 298.15 375.04 375.9 (15) 211.89 213.39 (15) 240.60 239.57 (15)
kr/TPa™t 298.15 991.7 988 (10)
ap/kK ™1 298.15 0.969 0.974 (10)
criterion of Benson and Kiyohara,® from which each of them 20 | |
are defined as follows: 18 |- a - b-
16 7 - 4
id _
Vi =xVh o+ 1 —x)Vp, (5) 14 1 i - i
12 + - |
id  _ - L -
C:),m - XC:;,m,l + (1 - X)C;,m,Z (6) 10 . = N _
2 8r -
ad = gat, + (1 — p)a’ @ ug 6 1 .S i
p Pl P2 ° Ll w/m | = .
id __ * * 2+ \| - u|
kT = k1, t+ (1- ¢)KT,2 (8) 0
— | LJ
idy . idy2 2" - " ]
1 I | |
id _ dd _ M (9) -4 - L - . 1 .
ks =kt cid 0.0 05 10 00 05 1.0
p.m X X
id Figure 1. Excess isobaric thermal expansivities a,'f for (a) {x 1,5-
cid — cid "_s 10 dichloropentane + (1 — x) n-dodecane} and (b) {x 1,6-dichlorohex-
v.m pm id (10) ane + (1 — x) n-dodecane} at (W) 303.15 K. (—) Calculated values
T

¢ =XV, Vi (11)
where ¢ and x are the volume and mole fractions, respec-
tively, of component 1 (1,5-dichloropentane or 1,6-dichlo-
rohexane) and superscript * denotes properties of the pure
liquids.

Discussion for Pure Liquids. A comparison between
pure liquid values of this work and selected ones from the
literature is displayed in Table 5 to show the reliability of
the experimental measurements. As can be seen, the
densities of dodecane are in good agreement with literature
values, specially at low temperatures. The isobaric molar
heat capacity agrees with literature data, and the derived
properties (isothermal compressibility and isobaric thermal
expansivity) are reasonably well reproduced. For both
dichloroalkanes, the densities were found to be close to
literature data from ref 17. This result was also observed
in ref 7 for the 1,3-dichloropropane. Agreement is good for
the heat capacity of the 1,6-dichlorohexane, the deviation
being less than 2% for 1,5-dichloropentane.

Discussion for Mixtures. Excess molar volumes V&
are positive for the whole composition range for both
systems, taking higher values for the 1,5-dichloropentane
system (at x = 0.5 and 298.15 K, the V& values are 0.804
and 0.602 cm3-mol~1, respectively). This result, which was
also obtained for similar {polar + long alkyl chain linear
alkane} systems,1920 is the result of the predominance of
the positive contributions (destruction of dispersive inter-
actions, dipolar order of the pure liquid, and orientational
order of the long alkyl chain linear alkane) with respect to
the negative ones (packing effects).

The excess isobaric thermal expansivity aFE, is plotted
against composition at 303.15 K for both systems in Figure
1. Values only at a unique temperature are shown as the
variation of this property in the working temperature

from eq 1.

15 n | n | "
0.0 0.5 1.0 0.0 0.5 1.0

X X
Figure 2. Excess isentropic compressibilities KE for (@) {x 1,5-
dichloropentane + (1 — x) n-dodecane} and (b) {x 1,6-dichlorohex-
ane + (1 — x) n-dodecane} at (@) 283.15 K, () 293.15 K, (m) 303.15
K, (a) 313.15 K, and (x) 323.15 K. (—) Calculated values from eq
1.

interval is less than the uncertainty of this property. As
can be seen, a,’f is positive over the entire range of
composition for both systems showing that the VrEn values
increase with T. On the other hand, the excess isentropic
KE and isothermal KE compressibilities are plotted against
composition and at several temperatures for both systems
in Figures 2 and 3. KE values only at a unique tempera-
ture are shown for the 1,5-dichloropentane system for the
same reason that it was done for aE. An S-shaped compo-
sition dependence was found for all the curves. Positive
values, which were usually found at low mole fractions,
suggest that VrEn values decrease with pressure, showing
the contrary behavior at high mole fractions.
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10 —_— I
a b
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Figure 3. Excess isothermal compressibilities x$ for (a) {x 1,5-
dichloropentane + (1 — x) n-dodecane} and (b) {x 1,6-dichlorohex-
ane + (1 — x) n-dodecane} at (®) 283.15 K, () 293.15 K, (m) 303.15
K, (a) 313.15 K, and (x) 323.15 K. (—) Calculated values from eq
1.
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Figure 4. Excess isobaric molar heat capacities Cﬁm for (a) {x
1,5-dichloropentane + (1 — x) n-dodecane} and (b) {x 1,6-dichlo-
rohexane + (1 — x) n-dodecane} at (®) 283.15 K, () 293.15 K, (M)
303.15 K, (a) 313.15 K and (x) 323.15 K. (—) Calculated values
from eq 1.

Figure 4 shows the excess isobaric molar heat capacity
C‘Em for both systems plotted against composition at
several temperatures. The values were found to be negative
over the whole composition range with slightly lower values
for the 1,5-dichloropentane system. Little pronounced
W-shaped composition dependence was found for all the
curves. Temperature acts to increase Cg,m values at the
composition intervals (0 to 0.4) and (0.8 to 1), and the
values remain approximately invariant at the rest of the
compositions. The microscopic description associated with
this result can be exposed using the interpretation proposed
by Saint-Victor and Patterson?! where CE is understood
as a sum of two opposite contributions. Randomness during
the mixing process contributes negatively to CE,m,
whereas its absence contributes positively. In these sys-
tems, at the extreme of the composition range, molecules
of the diluted component remain separated and randomly
distributed in the bosom of the liquid of higher composition.
This fact favors the randomness contribution making CEm
negative. At intermediate compositions, this last conclusion
could not be absolutely established. In that case, the mean
separation between molecules decreases toward distances
where interactions between like molecules can act. This
fact tends to modify the randomness in the mixture
increasing the positive contribution to CE . This last
effect is favored at low temperatures tendmg, in some
cases, toward phase separation.??
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Figure 5. Excess isochoric molar heat capacities C\Em for (a) {x
1,5-dichloropentane + (1 — x) n-dodecane} and (b) {x 1,6-dichlo-
rohexane + (1 — x) n-dodecane} at (M) 303.15 K. (—) Calculated
values from eq 1.

Figure 5 shows the C\Em values plotted against compo-
sition for both systems. Values only at 303.15 K are shown
for the same reason that it was done for (xg. As can be
seen, negative values were found for both cases, being lower
than those of CE The CEm curves take a different shape
than those of C
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