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Excess enthalpies of 1,5-diiodopentane or 1,6-diiodohexane + some normal
alkane (C5-C17) mixtures

Ortega, J.* and Placido, J.

Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales, Catedra de
Termodinamica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain

INTRODUCTION

As a continuation of our systematic measurements of the thermodynamic properties of mixtures (1), the
present paper reports excess enthalpies for 12 mixtures of alpha, omega-diiodoalkanes (1 5 duodopentane or 1, 6-
diiodohexane) + n-alkanes (pentane, heptane, nonane, und tridecane, p or h
measured at 298.15 K and atmospheric pressure with a Calvet type microcalorimeter.

The literature includes a few studies of the properties of 1-iodoalkane + alkane mixtures (see ref. 2).
No excess enthalpy measurements have been made on alpha, omega-diiodoalkanes + alkanes.

The main purpose of this study is to determine interaction parameters applicable to the various group-
contribution models and to investigate the "proximity effect" between the I-atoms. The lower alpha, omega-
diiodoalkanes being either solid or only partially miscible with n-alkanes at room temperature, the present
measurements will be augmented by solid-liquid equilibrium, liquid-liquid equilibrium, and enthalpy of mixing

at higher ure;

*Author to whom correspondence should be addressed.
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Thermodynamics Research Center 12 EXCESS ENTHALPY ‘The Texas A&M University System, College Station, TX 77843-3111
Components: 1. 1,5-Dilodopentane, CgHygly Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Pentane, CgHy, Ciitedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: inary , single-phase liquid; both liquid Plécido, J.
Varlables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: T, temperature
Constants: P, pressure
Method:  Direct calorimetri the enthalpy of mixing at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
Ortega, J.; Plcido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. 1500 [ Y ]
n i
TS 0298.15K HEe =053, a0 - 2"
" Coeffs. a; in the smoothing eq., std. deviation 5 and max. deviation
2 | rmort 1200 L ~ 8, detd. by least-squares anal.
00444 | 3319 a I a ay ay ag o | 7
01021 | 6749 K
01599 | 9332 900 - Jmol~1
02194 | 11232
0.2769 | 1254.0 29815 |5633 | -1133 |-210 [-1550 (510 6.1 13
03318 | 13394 7 an 167 (20 |(100)  ((220)
03813 | 13900 5
04205 | 14151 § Or b
04741 | 14185 2
05150 | 14000 -
05529 | 13620 i e
0871 | 13179 200 | . ‘The std. deviations oa; of the coefls. a; are given in parentheses
208 | Te Oy = max | e = HE | s 0= (B(HEcye = HEPUN = ]2
06458 | 1199.1 y
ossst |isio N, no. of direct exptl. values; 7, no. of coefls. a;
o4 |iooes . i All direct exptl. values equally weighted
07651 | 858.1 05 =
08239 | 6425
08827 | 4222 Points, direct experimental H E values; curves, HE, ; calculated
a5 | iz from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, Lyon, France) with stainless steel batch mixing cell (vol. ca. 8 em3) and with L Int. DATA Ser., Ser. A, Guideline la, 1973,
negligible vapor phase, described in ref. 2 Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by 2.0rtega, J; Gonzalez, E.; Matos, J. S:; Legido, J. L. J. Chem. Thermodyn.
integrating the thermograms. 1992,24,15.
3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell flled with known masses of p: Check loh 4.Diaz Pefia, M.; Menduifa, C. J. Chem. Thermody. 1974, 6, 38T.
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with the data reported in refs. 3 and 4.
Materlals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)
and used without further purification; p;(298.15 K)/kg m~ = 2169.16; (D, 298.15 K) = 1.5981.
2 Fluka AG (Buchs,St. Gallen, Switzerland) puriss’ grade material of sated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p,(298.15 K)/kg m=> = 621.31; n(D, 298.15 K) = 1.3547.
Materials were degassed ultrasonically before use.
Errors:  8T{(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; &; < 0.0005; SHE/HE < 0.02 (over central range of concn.).
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ublished by Th Research Center 1n. EXCESS ENTHALPY

‘The Texas A&M University System, College Station, TX 77843-3111

Components: 1. 1,5-Dilodopentane, CHyol,
2. Heptane, C;H;¢

State: Binary system, single-phase liquid; pure components, both liquid Plécido, J.
Variables:  HE, molar excess entl

x, mole fraction of component i
Parameters: T, temperature

, pressure

Author(s): Ortega, . (Universidad de Las Palmas de Gran Canaria, Escuela Superior e Ingenieros Industriales,
Ciitedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);

Edited by:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
1, Rue Guy de la Brosse, 75005 Paris, France)

Direct calorimetric measurement of the enthalpy of mixing at constant T'and P and variable x;; ref. 1

Ortega, I.; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS

SOURCE OF DATA

DIRECT EXPERIMENTAL VALUES .
Notes: P, atm.
1600 | uf
T OMBI5K
HE/
1 (ymol?
00616 | 4663 btk 7
01305 | 8499
01973 | 11497
02641 | 13593
03287 | 14937
03879 | 15683 - sof g
0.4434 | 1603.2 5
04918 | 1600.1 g
05364 | 1579.7 2
05766 | 1534.0 )
05845 | 15116 400 | i
06426 | 13839
07006 | 1229.1
07631 | 10182
08259 | 7923
08841 | 5410 q !
09417 | 2785 o5 F
Pmm_!, direct experimental H E values;curves, H By calulated
m the smoothing equation.

SMOOTHING EQUATION

n
HEe = ‘1’12 a0~

n the smoothing eq., std. deviation g5 and max deviation
a dem by least-squares anal.

a a ay a ag ].7,, ]
by
% Jmot=1
20815 |6404 |-1084 [-350 [-s00 [760 [79  [14
ay |63 |a70) |a0) |(300)

‘The std. deviations oa; of the coeffs. a;are given in parentheses
b = max | HE o = HE| 5 0y = [S(HE oy — HEYUN = m] 12

N, no. of direct exptl. values; n, no. of coefls. a;
Al direct exptl. values equally weighted

AUXILIARY INFORMATION

Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, Lyon, anoe) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with
negligible vapor phase, described in ref. 2. by. Energies measured by
integrating the thermograms.

Procedure: Calibration, filling, and operation deseribed in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with the data reported in refs. 3 and 4.

Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (. 69828, from Fluka)
and used without further purification; py(298.15 K)kg m™3 = 2169.16; n(D, 298.1 K) = 1.5981.
2 Fluka AG (Buchs, St. Gallen, Switzerland) ‘puriss’ grade material of stated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p,(298.15 K)/kg m=3 = 679.46; n(D, 298.15 K) = 1.3851.
Materials were degassed ultrasonically before use.

Errors:  8T(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; dx; < 0.0005; SHE/HE < 0.02 (over central range of concn.).

REFERENCES
1.Int. DATA Ser., Ser. A, Guideline 1a, 1973.
2.0rtega, J; Gonzalez, E.; Matos, J. S.; Legido, . L. J. Chern. Thermodyn.
1992,24,15.
3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
4.Diaz Peiia, M.; Menduiiia, C. J. Chem. Thermodyn. 1974, 6, 387.
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Thermodynamics Rescarch Center 1 EXCESS ENTRALEY

- ‘The Texas A&M University System, College Station, TX 778433111
2 Components: 1. 1,5-Ditodopentane, CgHyly Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
3 onane, Cotl Catedra de y Fisicoquimica, Las Palmas d Canaria, Islas Canarias, Spain);
g inary , single-phase liquid; both liquid Plécido, J.

8 HE, molar excess enthalpy Edited bys - Kehiaian, H. V. (Institut de Topologie t de Dynamique des Systémes, Université Paris VII, CNRS,
2 2, mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: 7, temperature
E Constants: P, pressure
@| Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T'and Pand variable x;; ref. 1 SOURCE OF DATA|
8 Ortega, I; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. g
< i1
T 029815K HE e =x1»z.2a,'(x1—:7)
i=1
/ B Cocffs. a; in the smoothing eq., std. deviation o and max deviation
£ T mol! &, detd_ by least-squares anal.

00627 | 4574 a | a I ay P | ag I o O

01314 | 897.8 =} K

02021 | 12476 Jmol=1

02706 | 15052

03349 | 1660.6 20815 [71810 [-423 [1403 [1s2  [-u78 [34 |57

03947 | 17504 - G4  |(B) 72) (©0) (20

0.4491 1785.1 ‘_o. -

0.4904 17959 &

05307 | 17826 &

05759 | 17509 E)

06246 | 16305

06742 | 15827 = ‘The std. deviations oa; of the coeffs. a; are given in parentheses

o | s O = max | HEcye = HE| 5 o1y = [E(HE e = HEVY(N = )12

08415 | 9764 N, no. of direct exptl. values; 7, no. of coeffs. a;

o || sk | All direct expl. values equally weighted

09528 | 3309 05 A

Points, direct experimental H & values; curves, H & calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES

2| Apparatus: Calvet type microcalorimeter, model MS-80D (SETAKAM, Lyon, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with LInt. DATA Ser, Ser. 4, Guideline 1a, 1973,

& negligible vapor phase, described in ref. 2. Microcalorimeter c: (ed by Joule effect after each measurement. Energies measured by 2.0rtega, J.; Gonzalez, E.; Matos, 1. S.; Legido, J. L. J. Chem. Thermodyn.
E integrating the thermograms. 1992, 24, 15.

H 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodym. 1969, 1, 589,

§ | Procedure: Calibration, filling, and operation described in ref. 2. Cell illed with known masses of pure components. Check measurements on cyclohexane | 4.Diaz Pefia, M.; Menduifa, C. . Chern. Thermodm. 1974, 6, 381.

E + hexane and benzene + heptadecane, in agreement to within 1% (over central range of concn.) with the data reported in refs. 3 and 4.

§ | Matertals: 1. Aldrich Chem. Co, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)

and used without further purification; p,(298.15 Kykg m=> = 2169.16; n(D, 298.15 K) = 1.5987.

? 2 Fluka AG (Ruchs, St. Gallen, Switzerland) ’purum’ grade material of stated GLC purity > 99 mole %, dried over mol. sieve Type 3A (from

H Fluka) and used without further purification; £,(298.15 Kykg m=3 = 713.85; n(D, 298.15 K) = 1.4033.

5 Materials were degassed ultrasonically before use.

§ Errors:  oT(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; 8x; < 0.0005; SHE/HE < 0.02 (over central range of concn.).
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Published by Thermodynamics Research Center ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,5-Dilodopentane, CgHyl, Author(s): Ortega,J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Undecane, Cy;Hy Ciitedra de i imica, Las Palmas d Canaria, Islas Canarias, Spain);
State: , single-phase liquid; p both liquid dcido, J.
Variables:  HE, molar excess enthalpy Editedby: - Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VIL, CNRS,
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: 7, temperature
Constants: P, pressure
Method: i of the enthalpy of Tand Pand variable x;; ref. 1 SOURCE OF DATA
Ortega, ; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES . SMOOTHING EQUATION
Notes: P, atm. - 5
TK =298.15 O298.15K HE\ =‘1”2_2"i(*r’2>‘ 1
i
5 Coefls. oothing eq., std. deviation 5,5 and max. deviation
% i 8, detd. by least-squares anal.
1500 | o
00782 | 6200 a l a a o 4, % |
01581 [ 1099.4 i
02366 | 14666 Jmol~1
03095 | 17163
03770 | 18593 815 (7727 [-291 [1s80 [750 [-4s0 [78 13
04394 | 19239 i A00Q 1 1 as) |6y A7) ((130) | (290)
04955 [ 19343 (i
05448 | 19085 &
05890 | 18653 2
06239 | 1817.7 %
06276 | 1807.9 500 | 4 - .
06672 | 17366 ‘The std. deviations oa; of the coeffs. a; are given in parentheses
07159 | 16202 = max [HEy, = HE| ; 0, = [S(HE y, ~ HEY(N - my]12
07655 | 1461.2
08159 | 12507 N, no. of direct exptl. values; n, no. of coefls. a;
osses | 9826 Al direct exptl. values equally weighted
09167 | 6639 s o5 =
09608 | 3404
i HE values; HE caleutated
I'rom the. lmoolhmgcquaum
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, Lyon, France) with stainless steel batch mixing cell (vol. ca. 8 cm®) and with L Int. DATA Ser, Ser. A, Guideline 1a, 1973.
negligible vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by 2.0rtega, J.; Gonzalez, E.; Matos, 1. S; Legido, J. L. J. Chem. Thermodyn.
integrating the thermograms. 1992,24,15.
3.McGlashan, M. L; Stoeckl, H. F. J. Chem. Thermodym. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell illed with known masses of Check loh 4.Diaz Pefia, M.; Menduisa, C. J. Chem. Thermodym. 1974, 6, 381.
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with the data reported in refs. 3 and 4.
Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, W, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)
and used without further purification; p;(298.15 K)/kg m~3 = 2169.16; n(D, 298.15 K) = 1.5987.
2. Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 97 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p,(298.15 K)/kg m= = 736.80; n(D, 298.15 K) = 1.4154.
Materials were degassed ultrasonically before use.
Errors: 8T(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; dx; < 0.0005; SHE/HE < 0.02 (over central range of concn.).
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International DATA Series*

ublished by Thermodynamics Research Center LA ERCESS ENTHALEY ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,5-Diiodopentane, CgHyl, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenicros Industriales,
z ‘l'rldeam, Cyaflyy Cilteds y Fisicoquimica, Las Palmas d Canaria, Islas Canarias, Spain);
State: gle-phase liquid; both liquid Plicido, J.
Variables:  HE, mom excess enlhzlpy n, H. V. (Institut de Topologie et de Dynamique des Systemes, Université Paris VII, CNRS,
pologi q
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: T, temperature
Constants: P, pressure
Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T'and Pand variable.x;; ref. 1 SOURCE OF DATA
Ortega, I Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT VALUES ; SMOOTHING EQUATION
Notes: P, atm. o
29815K HE| = i =iy
K = 29815 @ Gl 4193, 4 (1
2000 4 i=1
Coefls. a;in the smoothing eq., std. deviation 04 and max. deviation
Y mort 8,,,detd. by least-squares anal.
01048 | 8169 ay a ay j ay a ] o s
02021 | 13606 1300 - i
02796 | 1701.2 Jmol~1
03647 | 19460
04375 | 2057.7 2815 (8319 [-128 [es0 [10s0 [700 [78 |3
0.5020 | 20835 = 1000 an |G |(80) [(150) |(320)
0.5585 | 2051.1 5
06073 | 1984.1 g
0.6491 | 19014 2
06855 | 18139 €
0771 | 17266 " .
07441 | 16341 500 ‘The std. deviations aa; of the coefl. a; are given in parentheses
08046 | 14020 8= max [HE . — HE|; gy = [S(HE ;. — HEYUN - m)]2
08622 | 1101.2
09087 | 7944 N, no. of direct expl. values; , no. of coeffs. a;
o052 | 4372 Al direct exptl. values equally weighted
i 4 0 L
05 x
Points,direct experimental H E values; curves, HE caleulated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES

Apparatus: Calvet type microcalorimeter, model MS~80D (SETARAM, Lyon, France) with stainless steel batch mising cell ol .8 em?) and with
ea d by

Procedure:

Materials:

Errors:

negligible vapor phase, described in
integrating the thermograms.

calibrated by Joule effect aft

Calibration, filling, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with the data reported in refs. 3 and 4.

1. Aldrich Chem. Co, Inc. (Milwaukee, WI, USA) materia,ofstated purity > 97 mole %, dried over mol.sieve Type 3A (ref. 69828, from Fiuks)
and used without further purification; py(298.15 K)/kg m 3 = 2169.16; (D, 298.15 K) = 1.5987.

2 Fluka AG (Buchs, St Gallen, Switzerland) ‘puriss’ grade material of stated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; PACSBI5 ke m=3 =75279; n(D, 298.15 K) = 1.4238.

Materials were degassed ultrasonically before

8T (reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; dx; < 0.0005; 8HE/HE < 0.02 (over central range of concn.).

L Int. DATA Ser, Ser. A, Guideline Ia, 1973.

2.0rtega, J; Gonzalez, E.; Matos, . S; Legido, J. L. J. Chemn. Thermodym.
1992,24,15.

3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodym. 1969, 1, 589.

4.Diaz Peiia, M.; Menduida, C. J. Chem. Thermodyn. 1974, 6, 381.
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SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY

_ Published by T Research Center ‘The Texas A&M University System, C TX 778433111
% | Components: 1. 1,6-Dilodohexane, CyH 1, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industrials,
b 2. Pentane, CsHy, y Canaria, Islas Canarias, Spain);
G| State: inary , single-phase liqui both liquid Plécido, J.
| Variables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
2 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: 7, temperature
3| Constants: P, pressure
8| Method:  Direct calorimetric measurement of the enthalpy of mixing at constant Tand Pand variable x; ; ref. 1 SOURCE OF DATA
5 Ortega, J.; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES - SMOOTHING EQUATION
Notes: P, atm. n
029815K HEl =203 ;v —xp' 1
TK =298.15 1200 | B ile 17%)
T Coeffs. a; in the smoothing eq., std. deviation 4 and max. deviation
P i 8,,,detd. by least-squares anal.
00423 | 2796 900 | i a ] 4 ay ‘ s % | Om
00907 | 5434 )
01429 | 7574 Jmol~1
01971 | 9329
02499 | 10507 20815 (4764 [-1707 |- 120 [1160 74 |12
03019 | 11385 - 600 a4 @) (@50 |(120) [(260)
03516 | 11978 9 r b
03976 | 12222 g
04417 | 12263 2
04826 | 12120 2
05177 | 11830 o M i
05697 | 11009 4 The std. deviations oa; of the coeffs. ; are given in parentheses
06275 | 9959 8,,, = max | HE, HE|; oy = [S(HE,,, — HEY(N — m)|\2
06872 | 8763 e aln g
omes | 7663 N, no. of direct expl. values; n, no. of coefls.
0.7884 637.1 All direct exptl. values equally weighted
08251 | 5462 < = =
08799 | 3727
09357 | 2160 Points, direct experimental H E values; curves, H E, calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCB
& | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, Lyon, France) with stainlesssteel batch mixing cell (vol.ca. 8 cm) and with 1.Int. DATA Ser. Ser. A, Guideline la, 197
8 . described in ref. 2. calibrated by Joule effect after each measurement. Energies measured by 2.0rtega, J; Gonzalez, E.; Matos, 1.S.; begude 3.L.J. Chem. Thermodyn.
iaicgpating fhe termograms: 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
§ | Procedure: Calibraton, iling, and operation described in re. 2 Cell filled with known masses of eck 1 4.Diaz Pefia, M.; Menduifa, C. J. Chem. Thermodyn. 1974, 6, 381.
s + hexane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with |he am reported in refs. 3 and 4.
% Materials: 1. Aldrich Chem. Co, lac. ( Milwaukee, WL, USA) materia,of stated purity > 97 mole %, dried over mol.sieve Type 3A (re. 69828, from Fluka)
and used without further purification; p;(298.15 K)/kg m~ = 2034.19; n(D, 298.15 K) = 1.5831.
§ 2. Fluka AG (Buchs, St. Gallen, Switzerland) *puriss’ gade material of stated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p5(298.15 K)/kg m~3 = 621.31; n(D, 298.15 K) = 1.3547.
g 3 o 4
2
& |Errors:  8T(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; &, < 0.0005; SHE/HE < 0.02 (over central range of conen.).
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SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY

Published by ics Research Center ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,6-Diiodohexane, CgHyol, Author(s): Ortega, J. (Universidad de Las Palmas d Canaria, Escuela Superior de Ingenieros Industriales,
2. Heptane, C;Hy Ciltedra de indmica y Fisicoquimica, Las Palmas d Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plicido, 1.
Variables:  HE, molar excess enthalpy Editedby: - Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VIL, CNRS,
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: T, temperature
Constants: P, pressure
Method:  Di imetri 1 the enthalpy of mixi Tand Pand variable x;; ref. 1 SOURCE OF DATA
Ortega, 1; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT E) VALUES ; SMOOTHING EQUATION
Notes: P, atm. 1600 L .
= i-1
T 0M815K HEye -x,xigl -
o Coefls.  in the smoothing eq., std. deviation 0, and max deviation
N 8, detd. by least.squares anal.
oo 1200 [ =
00515 | 3639 ay a ay ay ag l o | 8
01109 | 6743
0169 | 9319 m Jmol~1
0229 | 1127.5
02875 | 12638 300 | B 29815 [5577  [-1297 [a16 10 18
03427 | 13503 - as) 16) (@
03949 [ 13959 Dy
04427 | 14148 g
04874 | 14143 N:
05268 | 13895 %
05631 | 13323 400 - o | L
06263 | 12341 ‘The std. deviations aa; of the coeffs. a; are given in parentheses
0.7054 | 10489 8, = max [HE — HE| ; 0y = [S(HE , — HEYY(N — m)]2
07786 | 8516 = e o
ossss | cos2 N no.of direct expil. values; n, no. of coefls. a;
oops | a%ia " ) All direct exptl. values equally weighted
[ 5
Points, direct experimental H E values; curves, H E, . calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus; Calvettype microcalorimeter, model MS-80D (SETARAM, Lyon, France) with stainlssseel bath mixing cel (vl. ca. 8 em) and with L Int. DATA Ser, Ser. A, Guideline la, 1973,
negligible vapor phase, described in ref. 2. calibrated by Joule effect after each red by 2.0rtega, J; Gonzalez, E.; Matos, . S; Legido, J. L. . Chem. Thermodyn.
integrating the thermograms. 1 ,15.
3.McGlashan, M. L.; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of Check loh 4.Diaz Pefia, M.; Menduifa, C. J. Chem. Thermodyn. 1974, 6, 381.
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of conc.) with the data reported in refs. 3 and 4.
Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)
and used without further purification; py(298.15 Kykg m~3 = 2034.19; (D, 298.15 K) = 15837.
2. Fluka AG (Buchs, St Gallen, Switzerland) ‘puriss’ grade material of stated GLC purity > 9.5 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p(298.15 K)/kg m™3 = 679.46; n(D, 298.15 K) = 1.3851.
Errors: 8T (reproducibility)/K = 0.02; 8T(IPTS-68)/K = 0.02; dx; < 0.0005; 8HE/HE < 0.02 (over central range of conen.).
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SELECTED DATA ON MIXTURES
International DATA Series*

Research Center 1a. EXCESS ENTHALPY

Apparatus: Calvet type microcalorimeter, model MS 50D (SETARAM, Lyon, France) with sainlessseel btch mixingcel (vl. a. 8 em) and with
negligible vapor phase, described in calibrated by Joule effect after each red by
integrating the thermograms.

Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with the data reported in refs. 3 and 4.

Materals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)
and used without further purification; py(298.15 K)/kg m=3 = 2034.19; n(D, 298.15 K) = 1.5837.
2 Fluka AG (Buchs, St. Gallen, Switzerland) ‘purum’ grade material of stated GLC purity > 99 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further puriication; p,(298.15 K)kg m™3 = 713.85; n(D, 298.15 K) = 1.4033.
ga: .

Errors:

T (reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; dx; < 0.0005; 8HE/HE < 0.02 (over central range of concn.).

Published by Th ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,6-Diiodohexane, CH, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
ol 2, per ger
2. Nonane, CoHlg ica y Fisicoquimica, Las Canaria, Islas Canarias, Spain);
State: inary system, single-phase liquid; both liquid licido, J.
Varlables:  HE, molar excess enthalpy Editedby:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: 7, temperature
Constants: P, pressure
Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T'and Pand variable.x;; ef. 1 SOURCE OF DATA
Ortega, I; Plécido, . (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT VALUES r SMOOTHING EQUATION
Notes: P, atm.
29815K HE) = b=l
TIK = 29815 190011 = o
) 5. a; in the smoothing eq, std. deviation g4 and max. deviation
A, i 8,,,detd. by least-squares anal.
ot | 7m0 =r 1 A [F s[5« %
1241 9.0
: 7
0.1894 | 10723 x Jmol™
02559 | 1292.1
03178 | 14378 20815 [62436 [-1145 [-306 [119  [1040 [aq4  [77
03756 [ 15257 ~ 800 | 4 @8) |G (%) |(T) |(160)
04302 [ 1569.7 5
04791 | 15667 g
05393 | 15263 =l
05893 | 14608 =
06430 | 1356.4 400
07026 | 12102 - b ‘The std. deviations oa; of the coefls. ;are given in parentheses
07628 | 10226 8= max |HE e = HE|; 04 = lx(HEmu HEPUN = m] 2
08241 | 8023
o || <sio Nno of direct exptl. values; , no. of coefls. a;
55157 || 5705 I direct exptl. values equally weighted
;: ' 0 L
05 *
Pola drect experimental H  values; curves, H Ey caleutated
m the smoothing equation.
AUXILIARY INFORMATION REFERENCES

L.Int. DATA Ser, Ser. A, Guideline 1a, 1973.

2.0rtega, J.; Gonzalez, E.; Matos, J. S; Legido, J. L. J. Chem. Thermodym.
1992, 24,15,

3.McGlashan, M. L.; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.

4.Diaz Pefia, M; Menduifa, C. J. Chem. Thermody. 1974, 6, 381.
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SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY
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Published by Th Research Center ‘The Texas A&M University System, College Station, TX 77843-3111
Components: 1. 1,6-Diiodohexane, CgHy,l, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Undecane, Cy Hyy Citedra de Termodingmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure componets, both liquid Plécido, J.
Variables:  HE, molar excess entl Editedby:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: 7, temperature
Constants: P, pressure
Method:  Direct of the enthalpy of Tand Pand variable x;; ref. 1 SOURCE OF DATA
Ortega, J; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. ! o
FrE 0M815K HEe :x,xzi}‘,‘ai(xl-x,)‘ 1
) 1600 | - Coefls. ;i the smoothing eq. std. deviation o, and max deviation
LN 8, detd. by least-squares anal.
00645 | 4824 a a o ay C5 % l Om
01362 | 8760 1200 | ] K
02098 | 12189 Jmol=1
02814 | 14642
03464 | 16160 29815 (6939 [-667 -0 [0 [so 13
04068 | 1694.6 - as) |62 [a70) |@40) | (300)
04620 | 17272 Los0 | 2l
05132 [ 17267 ]
05580 | 16935 2
05981 | 16467 %
06339 | 1565.1
06656 | 14936 400 | | ‘The std. deviations aa; of the coefs. a;are given in parentheses
3:?2 33;2 Oy = max |HE e — HE|; 0 = [X(HE o, = HEV(N = m)] 2
08215 | 9557 N, no. of direct expil values; n, no. of coefls. a;
0ssar | em7 . ! All direct exptl. values equally weighted
09434 | 3620 05 =
Point: i HE val HE | calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, Lyon, Franu)wuh stainlesstelbatch miing el vo.c. 8 cn) and with L Int. DATA Ser. Ser. A, Guideline a, 1973,
negligible vapor phase, described in each ergies measured by Ortega, J.; Gonzalez, E.; Matos, 1. S:; Legido, J. L. J. Chem. Thermodym.
integrating the thermograms. 1992, 24,15.
3.McGlashan, M. L.; Stoeckli, H. F. J. Chemn. Thermodymn. 1969, 1, 589.
Procedure: Calibration, illing, and operation described in ref. 2. Cell flled with known masses of pure. 4.Diaz Pefia, M; Menduifia, C..J. Chem. Thermodym. 1974, 6, 38T.
+ herane and benzene + heptadecane, in agreement to within 1 % (over central range of concn.) with lhc data reported in refs. 3and 4.
Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)
and used without further purification; y(298.15 K/kg m~3 = 2034.19; n(D, 298.15 K) = 1.5837.
2 Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 97 mole %, dried over mol. sieve Type 3A (from
1) and weed ithont Furher pariBaiio; o (81 K m™3 = 736.80; n(D, 298.15 K) = 1.4154.
Materials were degassed ultrasonically before
Errors:  8T(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; ¥, < 0.0005; HE/HE < 0.02 (over central range of concn.).

Received: May 5, 1993

Published: July 31,1993

*Ser. A. Thermodynamic Properties of Non-reacting Binary Systems of Organic Substances

SYTTET (€) 12 'S661 ¥ 42§ ‘Sumpipy o1 1S 25 VIV M



0T TSENT-E0EE/EG/E0ST-LPTO

1901050 Yoresay SOMIRUAPOWINL £6610

SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY

ublished by Th Research Center ‘The Texas A&M University System, Cs ion, TX 778433111
Components: 1. 1,6-Dilodohexane, CgH,l, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Tridecane, Cy3Hsg Citedra de indmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: inary system, single-phase liquid; p both liquid licido, J.
Variables:  HE, molar excess enthalpy Edited by:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: T, temperature
Constants: P, pressure
Method:  Direct calori the enthalpy of mixing at constant T'and P and variable;; ref. 1 SOURCE OF DATA
Ortega, . Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES = SMOOTHING EQUATION
Notes: P, atm. 200012 B
1
e 029815K HE o =xx, '2 i =2
HE Coeffs. a; in the smoothing eq., td. deviation g4 and max. deviation
T () 8,y detd. by leastsquares anal.
o 1500 [ -
00814 | 5967 8 L3 % ] & % I O
01672 | 10428 K
02503 | 1399.7 Jmol~1
03277 | 16406
03986 | 1781.9 1000 | B 29815 (7337 [-203 [133 11 2
04620 | 18401 - @ @) (o9
05172 | 18368 i
05653 | 17928 ]
06078 | 17282 2
07056 | 14916 )
0.7586 | 13149 500 L B N .
08143 | 11004 ‘The std. deviations oa; of the coefls. ; are given in parentheses
|2 Oy = max [HE g, = HE| 5 05 = [2(H e = HOUN = m] 12
09611 | 2659 N, no. of direct exptl. values; n, no. of coeffs. a;
All direct exptl. values equally weighted
0 L
05 x5
Points, direct experimental H E values; curves, H E, calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-0D (SETARAM, Lyon, France) with stanlesssteel halch mixing cell (vol. ca. 8 em®) and with L Int. DATA Ser, Ser. A, Guideline 1a, 1973,
gligible vapor phase, described in ref. 2. calibrated Energies measured by 2.0rtega, J; Gonzalez, E.; Matos, . S;; Legido, J. L. J. Chem. Thermodym.
integrating the thermograms. 1992,24,15.
3. McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermody. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of toh, 4.Diaz Peiia, M.; Menduifa, C. J. Chem. Thermodyn. 1974, 6, 387.
+ hexane and benzene + heptadecane, in agreement to within 1 % (over central range of conen.) with the data reported in refs. 3 and 4.
Materials: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (ref. 69828, from Fluka)
and used without further purification; py(298.15 Ky/kg m3 = 2034.19; (D, 298.15 K) = 15837,
2 Fluka AG (Buchs, St. Gallen, Switzerland) ‘puriss’ grade material of stated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p(298.15 K)/kg m~3 = 752.79; n(D, 298.15 K) = 1.4238.
Materials were degassed ultrasonically before use.
Ervors: __ 8T(reproducibility)/K = 0.02; ST(IPTS-68)/K = 0.02; dx; < 0.0005; SHE/HE < 002 (over central range of concn.).
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