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Excess enthalpies of some alpha, omega-dibromoalkane (C2-C6) + normal
alkane (C5-C17) mixtures

Ortega, J.* and Placido, J.

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

INTRODUCTION

As a continuation of our systematic measurements of the thermodynamic properties of mixtures as described
previously (1), the present paper reports excess enthalpies for 35 mixtures of a,w-dibromoalkanes (1,2-
dibromoethane through 1,6-dibromohexane) + n-alkanes (pentane, heptane, nonane, undecane, tridecane,
pentadecane, or heptadecane) measured at 298.15 K and atmospheric pressure with a Calvet type
microcalorimeter.

The literature includes several studies of the properties of 1-bromoalkane + alkane mixtures (see refs. 2 and
3). However, few measurements have been made on mixtures of a,w-dibromoalkanes + alkanes (see ref. 4).
Excess molar Gibbs energies, GZ, have been calculated from vapor-liquid equilibrium data (5) for 1,2
dibromoethane + cyclohexane, in agreement with values derived from the solid-liquid phase diagram (6), and
for 1,3-dibromopropane + nonane (7). The G data for 1,2-dibromoethane + n-alkanes were estimated from
light scattering measurements (8). Excess molar enthalpies have been reported for 1,2-dibromoethane through
1,6-dibromohexane + hexane, or + cyclohexane (4, 9 to 13) and for 1,2-dibromoethane + n-alkanes (hexane,
octane, decane, dodecane, or hexadecane) (14).

The main purpose of our measurements is to derive interaction parameters for various group-contribution
models. Moreover, we will investigate in detail the "proximity effect" between the Br-atoms (4), the enthalpic
effects in mixtures with long-chain molecules (2), and the influence of the conformational equilibria in ow-
dibromoalkanes on the properties of mixtures (6, 11, 15).

*Author to whom correspondence should be addressed.
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1a. EXCESS ENTHALPY

ublished by Research Center ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,2-Dibromoethane, C,H,Br, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Pentane, CgH;, Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: inary  single-phase liquid; both liquid licido, J.
Varlables:  HE, molar excess enthalpy Edited by:  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
P, pressure
Direct calorimetric measurement of the enthalpy of mixing at constant T'and 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 2 SMOOTHING EQUATION
Notes: P, atm. n
1600 | - = i-1
e 0298.15K HE —xlﬁizln,(xl -z
Coefls. a;in the smoothing eq., std. deviation 0,4 and max deviation
R 8,5, detd. by least-squares anal.
1200 |- g
00665 | 2938 a a ay a ag e | %
01361 | 6433 %
02085 | 9442 Jmol~1
02756 | 11626
03413 | 13143 2815 [6092 [725 [310 [-840 [-990 [1760 [o2
04024 | 14379 o 00 e an - |@8) |(90) [(530) |(330) |(680)
04577 [ 15137 5
05072 [ 1529.1 &
05525 | 15221 E
05947 | 1484.4 E)
06359 | 14509 400 | 4 -
06535 | 1436.4 8,/Amol~1=18
06961 | 13542 nesm deviations oa; of the coeffs. a; are given in parentheses
o091 | 12632 = max |HE gy = HE| 5 04 = [ ~ HEYHN = ]2
07835 | 10920 N
St illisesn N, no. of direct exptl values; n, no. of coefls. o;
08789 | 6961 0 o.ls = All direct exptl. values equally weighted
09253 | 4635 g
09647 | 2357 Points, direct experimental H E values; curves, HE,, calculated
from the smoothing equation.

191020 goreasay TEIAPOmIL £6610

AUXILIARY INFORMATION

Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 em®) and with negligible
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the
thermograms.

Procedure: Calibration, filling, and operation described in ref. 2. Cell illed with known masses of
hexane in agreement to within 1 % (over central range of conen.) with the data reported in ref. 3.

Materials: 1. Aldrich Chem. Co, lnc. (Mitwaukee, WL, USA) m.l(cml of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m 26; (D, 298.15 K) = 1.5356.
2 Fluka AG (Buchs, St. Gallen, Switzerland) puriss’ g-lde material of stated GLC purity > 99.5 mole %, dried over mol.
Fluka) and used without further purification; p(298.15 K)/kg m=3 = 621.31; n(D, 298.15 K) = 1.3547.
Materials were degassed ultrasonically before use.

eve Type 3A (from

Errors:

8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; &x; < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).

Check Ioh +
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Published by Thermodynamics Research Center 1. EXCESSENTHALEY

‘The Texas A&M University System, C ion, TX 778433111
Components: 1. 1,2-Dibromoethane, C,H,Br, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2 Hepune, Cltyg Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: phase liquid; py both liquid Plicido, .
Varlables: HE molar exces enthalpy Edited by:  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: 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, J; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES : SMOOTHING EQUATION
Notes: P, atm. !
TR 029%815K HE =x,&;ai(x,7@‘ :
1600 | 4
TE Coefls. a;in the smoothing eq., std. deviation g and max. deviation
R e 8, detd. by leastsquares anal.
o0s21 | 4338 a a ay ay ag
0161 | 8276 120001 5 K
02465 | 11306 Jmol=
03225 | 13530
03933 | 15198 20815 |64 [1256 [333 82 |14
04546 | 16164 3) 1@ |6
05110 | 16750 E g
05389 | 1687.1 g
05748 | 1679.1 il
06139 | 16436 X
06551 | 15928 ¥ e
e Vs 400 | a4 ‘The std. deviations aa; of the coefls. a; are given in parentheses
07419 | 13946 8 =max |HE . — HE|; o, (HE y1 = HEYHUN — m)] 2
07879 | 12429 " _I ke e B s L
0833 | 10571 N, no. of direct expl. values; , no. of coefls. a;
osso1 | ‘8256 i ; All direct exptl. values equally weighted
09234 | 569.8 G =
09633 | 2998
Points, direct expecimental H E values; curves, H E, calculated
from the smoothing equation.
'AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 em?) and with negligible L.Int. DATA Ser, Ser. A, Guideline 1a, 1973,
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the LOnega, 1 Gomm, E:; Matos, 1. S;; Legido, 1. L. J. Chem. Thermodym.
thermograms. 1992, 24,
1M.ﬁlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell illed with known masses of e Sotponas Check measurements on cyclohexane +
hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref.
Materials: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m=3 = 2168.26; n(D, 298.15 K) = 1.5356.
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; (D, 298.15 K) = 1.3851.
Materials were degassed ultrasonically before use.
Errors:  8T(reproducibility)/K = 0.001; $T(IPTS-68)/K = 0.02; d¥; < 0.0005; 3HE/| HE| = 0.02 (over central range of concn.).
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Published by Th Research Center Lo ECRSS ENTHALPY ‘The Texas A&M University System, College Station, TX 778433111
2[ Components: 1. 1,2-Dibromocthane, C,H 8Br Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
3 2. Nonane, CHyy tedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| sute Binary system, single-phase liquid; pure components, both liquid Plécido, J.
B| Variables:  HE, molar excess enthalpy Edited by 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: T, temperature
&| Constants: P, pressure
Yl Method: D i of by g Tand Pand variablex; ; ref. 1 SOURCE OF DATA
8 Ortega, J.; Plicido, 1. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT E! 'VALUES SMOOTHING EQUATION
Notes: P, atm. 2000 = s B i
02815K HEje =053, i —xp'!
T = 298.15 b
o Coefls. a; in the smoothing eq, std. deviation 0,5 and max. deviation
1 I molt 8, detd. by least-squares anal
1500 [ A
00990 | 569.9 ay a ay a ag | ay | E
01947 | 10096
0.2865 | 1369.0 LS Jmol~1
03693 | 16200
04434 | 17139 1000 |_ Al 2815 (73602 [1300 [-ss6 [474  [1790 [34 |59
05072 | 18428 - © (@ |09 |6 |as0)
05639 | 1856.6 5
06124 | 18216 ]
06500 | 1766.1 3
06594 | 1741.6 E)
06959 | 16663 500 L — e A
om22 | 15706 ‘The std. deviations oa; of the coefls. a; are given in parentheses
07700 | 14457 8,y = max |HE . — HE|; oy = [E(HE 4 — HEYY(N = m)\2
08079 | 13026 i
08453 | 11304 N, no. o direct expl. values; , no. of coefls. a;
et | e . ) Al direct exptl. values equally weighted
09160 | 7125 05 =
09480 | 4714
09765 | 2306 Points, direct experimental H E values; curves, H E, calculated
from the smoothing equation.
AUKXILIARY INFORMATION REFERENCES
8| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm’) and with negligible 1.Int. DATA Ser, Ser. A, Guideline la, 1973,
2 vapor phase, described i ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, I; Gonzalez, E.; Matos, . S:; Legido, J. L. J. Chem. Thermodyn.
5 thermograms. 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
§ | Procedure: Catibration, ling, and operation described in ef. 2. Cellfiled it known masses of p lohexane +
£ hexane in agreement to within 1 % (over central range of conen.) with the data reported in ref. 3.
%- Materlals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m=> = 2168.26; n(D, 298.15 K) = 1.5356.
g 2 Fluka AG (Buchs, 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; p(298.15 K)/kg m=3 = 713.85; n(D, 298.15 K) = 1.4033.
s Materials were degassed ultrasonically before use.
& [Errors: 8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; &%, < 0.0005; 3HE/| HE | = 0.02 (over central range of conen.).
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_ Published by T ics Research Center 1o EACESS ENTHALRY. ‘The Texas A&M University System, C TX 778433111
[ Components: 1. 1,2-Dibromoethane, C,H Br, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escucla Superior de Ingenieros Industriales,
) 2. Undeeane, CyyHyq Citedra de y imica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
‘é State: inary system, single-pl iquid; pi both liquid Plicido, 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)
3
&| Parameters: T, temperature
E Constants: P, pressure
8| Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T and Pand variable x; ; ref. 1 SOURCE OF DATA
8 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. H -
TR 2000 029815k B =xn 3, ai( -xp'™!
i=1
HE Coefls. a;in the smoothing eq,, std. deviation 0,4 and max deviation
C O 3, detd. by least-squares anal.
Tk o TN S
03006 | 1484.3 I Jmol=!
03802 | 17312
04456 | 1884.1 29815 (7878 [2001 [-380 [770 [2240 [s2 [ou
05047 | 19720 ~ 1000 1) |GD  [(110) |(100) |(200)
05577 | 2007.7 5
06047 | 19912 g
06502 | 1928.4 ;\
06885 | 18526 £
07238 | 17675 500 " ..
07624 | 16460 ‘The std. deviations oa; o the coefls. a; are given in parentheses
o |t Oy = max | HEcye = HP|; 0= [B(HE e = HEUN = m]
08415 | 13087 -
08778 | 1097.8 N, no. of direct exptl. values; n, no. of coefls. 4
bo0% | #1903 Al direct exptl. values equally weighted
09362 | 6665 o :
05 =
09608 | 438.1
09819 | 2122 Points, dicect experimental H Evalues; curves, H £, calcolated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 em) and with negligible L.Int. DATA Ser, Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonulcz, E:; Matos, 1. S;; Legido, J. L. J. Chem. Thermodym.
] thermograms. 1992, 24, 1
§ 3. McGlAshan,M L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
§ | Procedure: Calibration, filing, and operation described ia ref. 2. Cell filled with known masses of Check lohex:
£ xane in agreement to within 1% (over central range of concn.) with the data reported in ref. 3.
g- Materlals: 1. Aldrich Chem. Co, Inc. ( Milwaukee, W, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m™3 = 2168.26; n(D, 298.15 K) = 1.5356.
g 2 Fluka AG (Buchs, St Gallen, Switzerland) ‘purum’ grade material of stated GLC purity > 97 mole %, dried over mol. sieve Type 3A (from
H Fluka)and sed without frtber purifcation; o298.15 kg m=3 = 736.80; n(D, 298.15 K) = 1.4154.
g
2
& |Brrors: 8T(reproducibility) K = 0.001; ST(IPTS-68)/K = 0.02; dey < 0.0005; 8HE/|HE | = 0.02 (over central range of conen.).
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_ Published by Research Center e ‘The Texas A&M University System, College Station, TX 778433111
Z[ Components: 1. 1,2-Dibromocthane, C;H1,Br, Author(s): Ortegs, . (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2 2 'rrxdmm, it Citedra de y Las Palmas d Canaria, Islas C: Spain);
g| sute gle-phase liquid; p both liquid Plicido, J.
| variabtes:  HE, wolar cacess cathalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VIL, CNRS,
2 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
| Parameters: T, temperature
©| Constants: P, pressure
8| Method: D i of the enthalpy of mixing at constant T and P and variable x;; ref. 1 SOURCE OF DATA
8 Ortega, J.; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT E VALUES g SMOOTHING EQUATION
Notes: P, atm.
n >
T/K =298.15 0298.15K HE e =05 3, i — 2!
2000 | 4 i=1
= Coefls. a;in the smoothing eq.,std. deviation 0,4 and max deviation
E e 8, detd. by least-squares anal.
01297 | 7805 ay a ay a ag 1 oy
02418 | 13139 LA 1 P
03348 (16756 Jmol~!
04122 | 19235
04773 | 20716 20815 (8425 [2775 [150  [200 1870 |72 13
05301 | 21408 = 1000 (14 |(3)  [(160) |(150) ((300)
05750 | 2161.6 5 r ol
06148 | 21494 g
06512 [ 21119 =
06737 | 20724 S
07028 | 20163
o2 | 1923 500 - ‘The std. deviations oa; of the coefls. a; are given in parentheses
0.7782 | 1760.0 8, =max |HE - HE|; o, = [E(HE . — HEYH(N — n)| 2
08209 | 15557 m l aale = HE| 3 04 = [E(HEeqpe = HEYUN = m)]
08639 | 13203 N, no. of direct exptl. values; , no. of coefls. ;
600 | feara Al direct exptl. values equally weighted
09421 | 6722 k o5 E
1
09738 | 3383
Points, direct experimental H E values; curves, H ;. calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible 1.Int. DATA Ser, Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, I; Gonzalez, E.; Matos, . S;; Legido, J. L. J. Chem. Thermodyn.
5 thermograms. 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. . J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of p Check lohexane +
% hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
% Materlals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, W, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 Kykg m~> = 2168.26; (D, 298.15 K) = 15356.
§’ 2 Fluka AG (Buchs, St Gallen, Switzerland) ‘puriss’ grade material of stated GLC purity > 99 s mole 9%, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)/kg m=3 = 752.79; n(D, 298.15 K) = 1.4
S Materials were degassed ultrasonically before use.
& |Errors:  8T(reproducibiliy)K = 0.001; ST(IPTS-68)/K = 0.02; d, < 0.0005; SHE/| HE| = 0.02 (over central range of concn.).
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Published by Research Center el ‘The Texas A&M University System, College Station, TX 77843-3111
Components: 1. 1,2-Dibromoethane, C,H,Br, Author(s): Ortega, . (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Pentadecane, CysH Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plécido, J.
Varlables:  HE, molar excess entl 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 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 EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. 2500 [ L ] .
T 029815K HE :x‘xiiz‘a‘-(xl—h)' 1
T Coefls. a;in the smoothing eq., std. deviation 0,4 and max. deviation
%l 2000 | ol 8, detd. by least squares anal.
01128 | eon1 a o a ay % 4 I %
02123 | 12166 ™
03006 | 16421 1500 u Jmol~1
03693 | 19135
04241 | 20956 29815 (9084 [3185 |-840 [-930 [2840 [2450 [ss
04807 | 22393 - an |62 (@) |(50) [(390) |(750)
05311 | 2151 i
05748 | 23306 2 0o 4
06089 | 23099 2
06246 | 22991 =
06586 | 22439 2
06975 | 21838 500 L Opfi mol~! =22
07431 | 20187 The std. deviations oa; of the coefls. a; are given in parentheses
07923 | 17978
08408 | 15417 Oy = max |HEqyo = HE| 3 04 = [S(HE e = HEPUN = )]
g:gﬂ ‘gz'z 0 o‘s N, no. of direct exptl. values; n, no. of coefls. a;
09686 | 4488 X Al direct exptl. values equally weighted
Points, direct -:rpenmenul HE values; curves, HE,_ calculated
from the smoothing equ:
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible L.Int. DATA Ser. Ser. A, Guideline 1a, 1973,
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, . S:; Legido, J. L. J. Chem. Thermody.
thermograms. 1992,24,15.
3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, flling, and operation described in ref. 2. Cell illed with known masses of pure componeats. Check measurements on cyclohexane +
xane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
Materlals: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 Kykg m~> = 2168.26; (D, 298.15 K) = 1.5356.
2 Fluka AG (Buchs, St. Gallen, Switzerland) ‘purum’ grade material of stated GLC purity > 98 mole %, dried over moL. sieve Type 3A (from
Fluka) and used without further purification; p(298.15 K)/kg m™3 = 764.80; n(D, 298.15 K) = 1.4298.
Materials were degassed ultrasonically before use.
Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; ¥, < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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International DATA Series*

Published by Th Research Center InESCESS ENTHALEY ‘The Texas A&M University System, College Station, TX 778433111
Components: L. 1,2-Dibromoethane, C;H Br Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Heptadecane, CyyHy Ciltedra de i y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: inary , single-phase liquid; p both liquid Plicido, ]
Variables:  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: T, temperature
P, pressure
Direct calori of py of mixing at constant T'and Pand variable x;; ref. 1 SOURCE OF DATA
Ortega, I Plicido, . (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES 2 SMOOTHING EQUATION
Notes: P, atm. 2500 o
- - £ o i-1
TR= 5515 029815K L —x1lziz‘a,v(x‘ -x)
= '(’Joel[s 4 b,; the smoothing eq.,std. deviation g5 and max. deviation
E ey o0 i ,, detd. by least-squares anal.
00995 | 65638 a a ay a ag o | m
02087 | 12693
7
02904 | 1693.1 'K Imol~!
1500 | 2|
03627 | 20014
04269 | 22274 29815 [9603 [3510 [se0 1390 [2110 [79 17
04782 | 23640 = @as) |62 [@70) |(40) | (290)
05231 | 24190
05658 [ 24817 L ol
06032 | 24867
06344 | 24705
06610 | 24299 Y s
06970 | 23657 ool The std. deviations og; of the coefls. a; are given in parentheses
07324 | 22689 8= max |HE  — HE| ; 0y = [E(HE oy = HEY(N - m)] 2
07768 | 21021 g
08207 | 18868 N, no. of direct exptl. values; , no. of coefls. a;
0510’ | 16050 " ) All direct expt. values equally weighted
09043 [ 12434 05 %
09418 | 8350
09739 | 4226 Points, dicect experimental H Evalues; curves, HE, calculated
from the smoothing equation.

AUXILIARY INFORMATION

Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm) and with negligible
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured 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 +
ne in agreement to within 1% (over central range of concn.) with the data reported in ref. 3.

Materlals: 1. Aldrich Chem. Co,, Inc.  Milwaukee, W1, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m™3 = 2168.26; (D, 298.15 K) = 1.5356.
2 Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 99 mole %, dried over mol. sieve Type 3A (from
Fluks)and vsed without firther puifcation; p(58 15 Kykgm=3 = 774.33; n(D, 298.15 K) = 1.4347.

Ervors:

8T (reproducibility)/K = 0.001; STIPTS-68)/K = 0.02; &, < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).

REFERENCES
LInt. DATA Ser, Ser. A, Guideline 1a, 1973,
2.0rtega, J; Gonzalez, E.; Matos, J.S.; Legido, 1. L. J. Chem. Thermodyn.
1992,24,15.
3. McGlashan, M. L. Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
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International DATA Series*
1a. EXCESS ENTHALPY

_ Published by Th Research Center ‘The Texas A&M University System, Cs ion, TX 778433111
Z[ Components: 1. 1,3-Dibromopropane, C3H¢Br; Author(s): Ortega,J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2 2. Pentane, CgHy Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| state: inary , single-phase liquid; p both liquid Plicido, J.
8| 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: T, temperature
&| Constants: P, pressure
@G| Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
8 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. 1600 [ A = .
TR 02815K HE =m0, 0 =%’ L
i=1
) Coefls. a; in the smoothing eq., std. deviation 0, and max deviation
2§ moit 8, detd. by least-squares anal.
1200 | 4

0.0604 :gfi a a ay a as o I O

0.1249 y

01925 | 9556 = Jmol~1

02605 | 1159.1

03243 | 13022 800 | J 2815 [s8213 [-1m1 [377  [-200 41 84

03842 | 13939 - © |@n |6 |

04382 | 14395 5

04850 | 14539 £

05190 | 14510 2

05625 | 1427.4 %

0.6099 | 1375.7 400 L - )l .

06592 | 13013 ‘The std. deviations aa; of the coefls. a; are given in parentheses

Lol Oy = max | HE e = HE|; 0= (2(HE g = HEUN = m] 2

gﬁz 12:;2 N, no. of direct exptl. values; n, no. of coefls. a;

08641 | 6867 Al direct exptl. values equally weighted

09117 | 4618 0 = =

09585 | 2275

Points, direct experimental H E values; curves, HE,_ caleulated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES

© | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm) and with negligible L.Int. DATA Ser, Ser. A, Guideline 1a, 1973,

2 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energics measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, J.S:; Legido, J. L. J. Chem. Thermodym.
E thermograms. 1992, 24, 15.

g 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 pure components. Check measurements on cyclohexane +

& xane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.

%- Materlals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used

‘without further purification; p(298.15 K)/kg m™3 = 1970.14; n(D, 298.15 K) = 1.5204

E 2 Fluka AG (Buchs, St Gallen, Switzerland) ‘puriss’ grade material of stated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)/kg m™3 = 621.31; (D, 298.15 K) = 1.3547.

S Materials were degassed ultrasonically before use.
§ Errors:  8T{(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; dx; < 0.0005; 8HZ/| HE| = 0.02 (over central range of conca.).
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65

Published by Th Research Center 1 EXCESS ENTHALRY The Texas A&M University System, College Station, TX 778433111
e
Z[ Components: 1. 1,3-Dibromopropane, C;HgBr, ‘Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
= 2. Nonane, Cytly Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
8| sute Binary system, single-phase liquid; pure components, 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 pologic q ys
% 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 'and Pand variable.x;; ref. 1 SOURCE OF DATA
8 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
L i-1
TK = 298.15 (2 OGISK e =503, 4~ )’
i=1
HE] 1600 L - Coefls. a; in the smoothing eq., std. deviation 7,4 and max deviation
5 [faaeit 8,5, detd. by least-squares anal.
00810 | 5272 a L3 a ay as | o \ m
01555 | 8904 1200
o 1 b
0.2243 | 11953 LS Jmol~!
02874 | 14189
03442 | 15739 20815 [7051 [330 [170  [aso [se0 |76 14
03953 | 16729 - @14 @9 |(150) |(130) (260)
04420 (17326 L 800 L e
04810 | 17570 g
05189 | 17660 2
05534 | 17537 £
06391 | 16396 e Nl
0765 | 15737 400 | o ‘The std. deviations oa; of the coeffs. a; are given in parentheses
o7l | 17 By = max |HE o = HE|; 04 = [2(H e = HEVIN = )2
07940 | 12288 N, no. of direct exptl. values; n, no. of coefls. a;
08323 | 10656 . " All direct exptl. values equally weighted
08709 | 8730 G 3
09062 | 6714
09409 | 4442 Points, direct experimental H E values; curves, H E, calculated
o5 orai from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
8| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible L Int. DATA Ser,, Ser. A, Guideline 1, 1973.
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E; Matos, . S; Legido, J. L. J. Chem. Thermodym.
3 thermograms. 1992,24,15.
g 3. McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1965, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane +
§ exane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
é- Materlals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1970.14; n(D, 298.15 K) = 1.5204.
g 2 Fluka AG (Buchs, 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; p(298.15 K)/kg m™3 = 713.85; n(D, 298.15 K) = 1.4033.
e Materials were degassed ultrasonically before use.
8
& |Brrorst  8T(reproducibility)/K = 0.001; T(IPTS-68)/K = 0.02; &x; < 0.0005; 8HE/| H| = 0.02 (over central range of conen.).
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ublished by Th Research Center 18 EXCESS ENTHALEY ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,3-Dibromopropane, C,HBry Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Undeeane, CyyHyy Citedra de i y Fisicoquimica, Las P: Canaria, Islas Canarias, Spain);
State: inary , single-phase liqui both liquid Plicido, J.
Variables:  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;; ref. 1 SOURCE OF DATA
Ortega, J; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES . SMOOTHING EQUATION
Notes: P, atm. 2000 |- |
29815K HE = (="
TK = 298.15 < ale "”,2_:‘”" »'
e Coells. a; in the smoothing eq. s1d. deviation o4 and max deviation
o [yas 8, detd. by least-squares anal.
1500 [ i
01023 | 6740 a a ] ay a ag o | O
01945 | 11205 "
02687 | 14224 Jmol~1
03398 | 16525
04018 | 17980 {50 29815 (76430 [833  [-219 [as1 1590 [46 |67
04551 | 1877.2 - [ il 82 |G (%) |64 |70
04996 | 19089 o
05409 | 19172 &
05777 | 19022 &
05991 | 1870.1 E)
06359 | 18156 500 | o i e
06748 | 17396 ‘The std. deviations aa; of the coefls. a; are given in parentheses
g.;;zg :ﬁ:-g 8 = max |HE . — HE| ; 0y= [S(HE 1 — HEYH(N = m)] 2
08115 | 12926 N, no. of direct exptl. values; n, no. of coeffs. a;
o5, litsen o ) All direct exptl. values equally weighted
09036 | 7863 05 B
09436 | 4974 3
09768 | 2240 Points, direct experimental H E values; curves, H £ calculated
rom the smoothing equalion.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible L Int. DATA Ser, Ser. A, Guideline 1a, 1973,
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonnlcz, E;; Matos, 1. S;; Legido, J. L. J. Chem. Thermodymn.
thermograms. 1992,24,1
J.M\ﬂlnlnn,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 p Check lohexane +
hexane in agreement o within 1% (over central range of concn.) with the data reported in ref. 3.
Materlals: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)kg m=2 = 1970.14; n(D, 298.15 K) = 1.5204.
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 Kykg m™> = 736.80,(D, 298.15 K) = 14154.
Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; d¥; < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*

_ Published by Thermodynamics Research Center I EXCESS ENTHALPY The Texas A&M University System, College Station, TX 778433111
| Components: 1. 1,3-Dibromopropane, C,Hi¢Br; Author(s): Ortega, J. (Universidad de Las Palmas de Gran c,mm, Escuela Superior e Ingenieros Industrale,
o4 2. Tridecane, Cy3Hyg Céitedrade y Canaria, Islas Canarias, Spain);
§ State: Binary system, single-phase liquid; pure components, both liquid Plécido,
§| 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)
E| 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
8 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. ! Y
TR = 29815 ol 0 oISk | e = 'n'z?-"'z(n -yt
T Coefls. a;in the smoothing eq., std. deviation g5 and max. deviation
5 g X 8, detd. by leastsquares aal.
018 | 7205 1500 | \ 1] ay a a ] ay a | o I i
02065 | 1195.1 ™
02882 [ 15539 Jmol~1
03598 | 17975
04200 | 19446 2815|8241 |1416 [-640 [eos [at40 Ja9 a0
04748 | 20329 - 1000 1l 02 |3y |@10) (9 |(190)
05220 | 2067.9 5 [
05640 | 20694 &
06014 | 20467 &
06340 | 20029 T
8‘,‘?;} m:z 500 L ‘The std. deviations oa; of the coeffs. a; are given in parentheses
07867 | 15389 8= max [HE o = HE| ; 0, = [Z(HE oy — HEY(N - my]12
08322 | 13286 B
08753 | 10820 N, no. of direct expil. values; , no. o coefl. o;
00149 | 8054 v " Al direct exptl. values equally weighted
09502 | 5093 05 =
09793 | 2286
Points, dicect experimental H E values; curves, H E, . calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCIS
£ | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with sainless seel batch mixing cell vol. ca. 8 cm’) and with negligible L Int. DATA Ser, Ser. A, Guideline Ia, 1
8 vapor phase, described in ref. 2. calibrated by Joule effect after by integrating the 2.Ortega, 1; Gonzalez, E.; Matos, 1. S.; uydm L.J. Chem. Thermodyn.
E thermograms. 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
8 [ Procedure: Calibration, filing, and operation described in ref. 2. el filed with kaown masses of pure components. Check measurements on cyclohexane +
-§- exane in agreement to within 1 % (over central range of conen.) with the data reported in ref. 3.
g- Materlals: 1. Aldrich Chem. Co, Inc.  Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
) without further purification; p(298.15 K)kg m™3 = 1970.14; n(D, 298.15 K) = L5:
] 2 Fluka AG (Buchs, St Gallen, Switzerland) 'puriss’ grade material of stated GLC purity > 99.5 mole 9%, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)/kg m=3 = 752.79; n(D, 298.15 K) = 1.4238.
s Materials were degassed ultrasonically before use
& | Errors: 8T (reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; ¥, < 0.0005; 3HE/| HE| = 0.02 (over central range of concn.).
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ublished by Th Research Center 1a. EXCESS ENTHALPY

‘The Texas A&M Uniy

ity System, Cx ion, TX 778433111

Components: 1. 1,3-Dibromopropane, CyHBry
2. Pentadecane, Cyghyy

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

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

State: Binary system, single-phase liquid; pure components, both liquid Plicido, J
Variables:  HE, molar excess enthalpy
x; mole fraction of component i
Parameters: T, temperature
Constants: P, pressure
Method:

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 E VALUES

Notes: P, atm. T

ey 029815K
W 2000 |

T |Jmort
01220 | 7939
02245 | 13271 1500 |
03065 | 1699.6
03811 | 19490
04440 | 21075
04995 | 2189.1 s
05445 | 22099 L5 1000 |
05948 | 21784 £
06471 [ 20985 =
06677 | 20836 -
07002 | 1979.5
07364 | 1859.7 500 L
07777 | 1697.1
08202 | 1511.0
08633 | 12686
09041 | 9782 K .
09407 | 6567 o5 =
09738 | 3224

Points, direct experimental H E values; curves, H B, calculated
om the smoothing equation.

SMOOTHING EQUATION

n

HEie =x% -

Coefs. a; in the smoothing eq., std. deviation g4 and max deviation
4,,,detd. by least-squares anal.

a a ay a
K
Jmol~1
20815 8149 [1m13 [-s10 [1010 [2630 8.1 19
@) |61 |aso) |(60) |(@330)

9

The std. deviations oa; of the coeffs. a; are given in parentheses.
O = max | HE e = HE|; 0y = [S(HE g = HEYUN = )]

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

AUXILIARY INFORMATION
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 em®) and with negligible
por phase, described in ref, 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured 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 +
xane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.

Materals: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity 99 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1970.14; n(D, 298.15 K) = 1.5204.
2 Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 98 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p(298.15 K)/kg m~> = 764.80; n(D, 298.15 K) = 1.4298.
Materials were degassed ultrasonically before use.

Errors:

8T{(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; dx, < 0.0005; 8HE/| HE | = 0.02 (over central range of concn.).

REFERENCES

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

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

3. McGlashan, M. L; Stoeckli, H. . J. Chem. Thermodyn. 1969, 1, 589.
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ublished by T Research Center I EXCESSENIHALEY ‘The Texas A&M University System, College Station, TX 77843-3111
C ts: 1. 1,3 CyHighr, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenicros Industriales,
2. Heptadecane, CygHig Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plécido, J.
Variables:  HE, molar excess enthalpy Edited by: ~ Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VL, CNRS,
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 Tand Pand variable x;  ref. 1 SOURCE OF DATA
Ortega, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES . SMOOTIIING EQUATION
Notes: P, atm. 3 5
400 | i i-1
TIK = 298.15 Q@21 K HEe =X|&i§_,a.-(a-¥z)’
7 Coefls. a; in the smoothing eq., std. deviation g4 and max deviation
o e 8 detd. by least-squares anal.
1800 [ i
01530 [ 10049 a a l ay l a ag o \ 8
02801 | 16463
b
03844 | 20485 s Jmot~!
04536 | 22519
05109 | 23482 2815 (9346 |21 [-a70 180 [2150 [s3  [s1
05611 | 23823 el 2 & an @ |30 [@130) |60
06052 | 23727 L
06437 | 23309 &
06911 | 22213 3
07353 | 2077.7 <
07848 | 1869.7 600 | | R G
08345 | 16035 The std. deviations oa; of the coefls. ; are given in parentheses
e, 8y = max [HE g = HE| 5 03 = [S(HE e = HEPUN = )]
09681 | 4301 N, no. of direct exptl. values; n, no. of coefls. a;
Al direct exptl. values equally weighted
0 L
s X
Points, diect experimental H Evalues; curves, H B calculated
| from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible 1.Int. DATA Ser., Ser. A, Guideline l¢, 1973,
vapor phase, described in ref. 2. Mictocalorimeter calibrated hy Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E:; Matos, . S; Legido, J. L. J. Chem. Thermodym.
thermograms. 1992, 24,15.
3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedures Calibration, filling, and operation described in ref. 2. Cell filled with known masses of Check
hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
Materlals: 1. Aldrich Chem. Co., Inc. ( Milwaukee, W1, USA) material, of stated puity 99 mole %, dried over mol. sicve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1970.14; n(D, 298.15 K) = 1.5204.
2 Fluka AG (Buchs, St. Gallen, Swizerland) 'purum’ grade material of stated GLC purity > 99 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p(298.15 K)/kg m=> = 774.33; n(D, 298.15 K) = 1.4347.
3 degassed 4
Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)K = 0.02; &, < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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Published by Research Center LA EX eSS ENTHALFY ‘The Texas A&M University System, College Station, TX 778433111
2 Components: 1. 1,4-Dibromabutane, CHgBr, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
z 2. Pentane, CH,, Ciitedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| state: Binary system, single-phase liquid; pure components, both liquid Plécido, J.
3| 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: T, temperature
@| Constants: P, pressure
@G| Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
8 Ortega, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES - SMOOTHING EQUATION
Notes: P, atm. n
= i-1
TK = 29815 O2815K HEe =515 3, a0~ 2"
" ) Coeffs. a;in the smoothing eq., std. deviation 4 and max. deviation
T o - 8,,,detd. by least-squares anal.
00681 | 393.1 a a I ay ay ag | oy 1 O
01451 | 7338 )
02081 | 9669 Jmol~1
02681 | 11486 800
03104 | 12285 r q 20815 [s475 |-s41 [663 600 84 |u
03621 | 13109 - @) |49 (6D |40
04054 | 13452 5
04567 | 13672 £
05207 | 13602 5
05921 | 13044 %
06273 | 12637 r al . T
06632 | 12081 The std. deviations aa; of the coefls. a; e given in parentheses
o | O = max [HE o = HE|; 0= [E(HE g = HEPUN = m]
07570 | 10104 N, no. of direct exptl. values; n, no. of coefls. 4;
07972 | 8808 i ] All direct exptl. values equally weighted
08394 | 7469 s =
08806 | 5943
09352 | 3787 Points, direct experimental H E values; curves, 11 calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
0| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainess steel batch mixing cell (vol. ca. 8 cm?) and with negligible 1.Int. DATA Ser, Ser. A, Guideline 1, 1973,
8 vapor phase, described in ref. 2. Mi imeter calil Joule effectafter Energies measured by integrating the 2.0rtega, J; Gonzalez, E; Matos, . S.; Legido, J. L. J. Chern. Thermodyn.
& por pl gra G
3 thermograms. 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
§ [ Procedure: Calibration, illng, and operation described inret. 2 Cellfiled with known masses of Check lohexane +
< hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
E- Materials: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity > 99 mole %, dried over mol. sieve Type 3A (from Fluka) and
used without further purification; p(298.15 K)/kg m~3 = 1819.90; n(D, 298.15 K) = 1.5167.
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 = 621.31; n(D, 298.15 K) = 1.3547.
5 Materials were degassed ultrasonically before use.
& |Erorss  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; &, < 0.0005; 8HE]|HE| = 0.02 (over central range of concn.).

Received: November 25, 1992

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

Published: January 31, 1993

$9 (112 ‘S661 ¥ 2§ ‘sampajy oo 12§ “2S VIVA T



SELECTED DATA ON MIXTURES
International DATA Series*

ublished by Th Research Center Ix EXCESSENTHALEY: ‘The Texas A&M University System, College Station, TX 778433111
Z[ Components: 1. 1,4-Dibromobutane, CHyBr, Author(s): Ortega, J. (Universidad de Las Palmas d Canaria, Escuela Superior de Ingenieros Industrial
o 2. Heptane, CjH;q Ciitedra de Termodinmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| state: inary system, single-phase liquid; both liquid Pldcido, J.
8| Variables:  HE, molar excess enthalpy Edited by: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
E x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: T, temperature
&| Constants: P, pressure
| Method:  Direct caloris of the enthalpy of mixing at constant T and F el 1 SOURCE OF DATA
8 Ortega, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT E} VALUES ; SMOOTHING EQUATION
Notes: P, atm. 1600 | - o i
TR 029815K HEpe =l|11;2]a1 (e —xp'!
= Coeffs.  in the smoothing eq., std. deviation 0,4 and max. deviation
x T mol! 8,y detd. by least-squares anal.
1200 | Al
00650 | 4086 o o [ o I aq
01344 | 7844 "
0.2049 [ 1047.7 Jmol~!
02736 | 12445
0339 | 13769 o0 20815 (6041 |51 o1 [-a30 83 15
04002 | 14427 - il 9 12 |67 (63 (140
04551 | 1490.9 5
04820 | 15120 g
04929 | 15188 NZ
05259 | 1507.7 ]
05744 | 14794 400 | ! o o AP
06296 | 14339 The std. deviations aa; of the coefls. a;are given in parentheses
06909 [ 1319.8 8, = max |HE . — HE| ; 0y = [E(HE ;. = HEY(N — )] 2
07542 | 11541 .
08152 | 9465 N, no. of direct expll. values; n, no. of coefls. a;
08725 | 7113 b ) All direct expl. values equally weighted
09217 | 4699 05 -
09635 | 2380
Points, direct experimental H E values; curves, HE, calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm’) and with negligible L.Int. DATA Ser,, Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, I; Gonuch E:; Matos, J.S;; Legido, J. L. J. Chem. Thermodyn.
5 thermograms. 1992, 24,1
§ S.McGhshxn,M L; Stoeckli, H. F. J. Chem. Thermaodyn. 1969, 1, 589.
§ | Procedure: Calibration, filing, and operation descibed inret. 2 Cllfiled it known masses of p Check lohexane +
& ne in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
% Materials: 1. Aldrich Chem. Co,, Inc.  Milwaukee, WI, USA) material, of stated plmly >9 mole% dried over mol. sieve Type 3A (from Fluka) and
used without further purification; p(298.15 K)/kg m~3 = 1819.90; n(D, 298.15 K)
§1 2 Fluka AG (Buchs, St. Gallen, Switzerland) ‘puriss’ grade material ohuud GLC plmly >99.5 mole %, dried over mol.sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)/kg m~3 = 679.46; n(D, 298.15 K) = 1.3851.
g Materials were degassed ultrasonically before use.
;': Ervors:  8T(reproducibility)/K = 0.001; ST(PTS-68)/K = 0.02; &x; < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).

9
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Published by Th Research Center 1 EXCESS ENTHALEY ‘The Texas A&M Universi X ion, TX 778433111
°
Z[ Components: 1. 1,4-Dibromobutane, C,fgBr, Author(s): Ortega, J. (Universidad de Las Palmas de Gun Cznana, Escuela Superior de Ingenieros Industriales,
= 2. Nonane, Cgllyy y Canaria, Islas Canarias, Spain);
g| state: i , single-phase liquid; p both liquid
3| Variables:  HE, molar excess enthalpy n, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
% x; mole fraction of component 1, Rue Guy de la Brosse, 75005 Paris, France)
E| Parameters: T, temperature
g Constants: P, pressure
G| Method:  Direct calori of the enthalpy of mixing at constant T and P and variable x;; ref. 1 SOURCE OF DATA
8 Ortega, I; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. I
28.15K HEye = HL
T ol o | Gate XmE ajy =
) Coefls. a; in the smoothing eq., . sevdion 0 and max deviation
E 3, detd. by least-squares anal.
00734 | 497.1 1200 | ul ay a ay a a o I =
01474 | 8585 )
02175 [ 11753 Jmol~1
02899 | 14134
03592 | 1565.4 29815 [6735 [138  |768 86 |
04220 | 1649.4 - 800 a3 |en |67
04679 | 16716 5 I 7
05122 | 16817 g
05268 | 16762 3
05540 | 16602 £
05926 | 16355 0 . -
06402 | 15763 - ~ ‘The std. deviations aa; of the coefls. a; are given in parentheses
06974 | 14599 8, = max |HE gy, — HE| ; gy = [S(HE o, ~ HEU(N = m)] 2
'm l v l
07547 | 12995 oo i 5
08131 | 10836 N, of direct expi. values; , no. o coefs. o;
08694 | 8233 Al direct exptl. values equally weighted
7 7 0 L
09228 | 5214 g -
09676 | 2415
Points, direct experimental HE values; curves, Hu!c calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. § cm?) and with negligible L.Int. DATA Ser., Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Microealorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, J. S.; Legido, J. L. J. Chem. Thenmodyn.
5 thermograms. 1992, 24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodym. 1969, 1, 589.
g Procedure: Calibration, filling, and operation described i ref. 2. Cell flled with known masses of pure components. Check measurements on cyclohexane +
£ ¢ in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
g- Materials: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, W, USA) material, of stated purity > 99 mole %, dried over mol. sieve Type 3A (from Fluka) and
used without further purification; p(298.15 Ky/kg m=3 = 1819.90; n(D, 298.15 K) = 1.5167.
P
2 Fluka AG (Buchs, 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; p(298.15 K)kg m=3 = 713.85; n(D, 298.15 K) = 1.4033.
S Materials were degassed ultrasonically before use.
8
& [Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; d¥, < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
H 1
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Published by Th Research Center R ‘The Texas A&M University System, College Station, TX 77843-3111
2
Z[ Components: 1. 1,4-Dibromobutane, C B, Author(s): Ortega, . (Universidad de Las Palmas de. Gun Can.lm. Escucla Superior de Ingenieros Industriales,
= 2 8, pe 2
= 2 u..dmm, Cull Cit y Imas d Canaria, Islas Canarias, Spain);
g| s iquid; p: both liquid Plécido, J.
B| variables: HE molar excess enthalpy Edited by: - Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
8 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: T, temperature
&| Constants: P, pressure
9| Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
8 g i
8 Ortega, J.; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT E VALUES SMOOTHING EQUATION
Notes: P, atm. 5
n
B o i-1
g 0298.15K HEe =523, a0 -
) Coefls. a; in the smoothing eq. std. deviation 0,4 and max deviation
I A 8, detd. by least-squares anal.
00842 | 5528 a a a3 ay a o 8
01694 | 967.4
7
02410 | 12865 ® I mol=!
03217 | 15455
03947 | 17116 20815 [7211 [ass  [-350 [250 |10 |68 [13
04560 | 1790.0 - @) @7 (@40) |(120) | (250)
05141 | 18189 i
05646 | 1800.8 g
06092 | 17540 =
06609 | 1661.8 S
06992 | 15580 L .
07386 | 14439 ‘The std. deviations oa; of the coefls. a; are given in parentheses
g g;; :?32253 8, =max |HEy - HE|; o= [S(HE,, — HEYY(N = m)]/2
08622 | 9310 N, no. of direct exptl. values; n, no. of coefls. a;
09002 | 7171 All direct exptl. values equally weighted
- L
09370 | 4822 g =
09703 | 2447
Points, direct experimental H E values; curves, H By calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
© | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible L.Int. DATA Ser, Ser. A, Guideline 1a, 1973,
type ) ) gligil
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2. oneg,., J;Gonzalez, E.; Matos, 1. S; Legido, J. L. J. Chem. Thermodyn.
thermograms. 1992, 24,
g 3.McGlashan, M. L; Stoeckl, H. F. . Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, filing, and operation described in ref. 2. Cell filled with known masses of p Check
g 2]
£ hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
g- Materals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, WI, USA) material, of stated purity > 99 mole %, dried over mol. sieve Type 3A (from Fluka) and
used without further purification; p(298.15 K)/kg m~3 = 1819.90; n(D, 298.15 K) = 1.5167.
g’ 2 Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 97 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)/kg m~3 = 736.80; n(D, 298.15 K) = 14154.
5 Materials were degassed ultrasonically before use.
8
& |Errors:  8T(reproducibility)/K = 0.001; T(IPTS-68)/K = 0.02; &; < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).

L
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Published by Th Research Center ‘The Texas A&M University System, College Station, TX 77843-3111
Components: 1. 1,4-Dibromobutane, CyHgBr, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Tridecane, Cy M y Las Palmas d Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plicido, J.
Varlables:  HE, molar excess enthalpy Edited by:  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;; 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. S -
TK = 298.15 I 02815K HEe =253, 0 ="
i i=1
A Coeffs. ; in the smoothing eq, std. deviation 5 and max. deviation
A |pa 8, detd. by least-squares anal.
1500 [ 4
00919 | 6102 a a a L] % % | om
01778 | 1056.1 "
02684 | 14572 Jmol~!
03521 | 17260
04255 | 18899 20815 [7909 [o25 [-7140 [280 Jisa0 [723  [u
04908 | 19687 - - s |@9)  [aen) |30) |70y
05430 | 1981.6
05972 | 19484
06364 | 18854
06665 | 18092
06932 | 17410 I il - e
onst | 1671s The std. deviations oa; of the coefls. a; are given in parentheses
ggg :;g:; Oy = max | HE e = HE|; 0= (B(HE i = HEYH(N = m)] 2
08286 | 12320 N, no. of direct exptl. values; n, no. of coeffs. a;
08625 | 10341 All direct exptl. values equally weighted
08928 | 869.7 9 T >
1
09207 | 6640
09508 | 4564 Points, direct experimental H E values; curves, H E calculated
Go5. | o7 rom the smooting equation.
AUXILIARY INFORMATION REFERENCB
Apparatus: Calvet type microealorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. § cm®) and with negligible L.Int. DATA Ser, Ser. A, Guideline la, 197
vapor phase, described in ref. 2 Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, J.S.; uym L.J. Chem. Thermodyn.
thermograms. 1992, 24, 15.
3.McGlashan, M. L.; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, illing, and operation described in ref. 2. Cell filled with known masses of| Check lohexane +
exane in agreement to within 1 % (over central range of conca.) with the data reported in ref. 3.
Materlols: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 99 mole %, dried over mol. sieve Type 3A (from Fluka) and
used without further purification; p(298.15 K)/kg m~3 = 1819.90; n(D, 298.15 K) = 1.5167.
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=> = 752.79; n(D, 298.15 K) = 1.4238.
Materials were degassed ultrasonieally before use.
Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; dx; < 0.0005; 8HE/| HE | = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*

ublished by Th Research Center 1 EXCESSENTHALPY. The Texas A&M Universi Y on, TX 778433111
Z[ Components: 1. 1,4-Dibromobutane, C,H;Br, Author(s): Ortega, I. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
= 2. Pentadecane, CygHy, Citedra de Termodingmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
gl state: Binary system, single-phase liquid; pure components, both liquid Plicido,
| Variables:  HE, molar excess enthalpy Edited by:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
& x, mole fraction of component 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: T, temperature
&| Constan , pressure
8| Method: i 1 the enthalpy of mixing Tand 7 xirel. 1 'SOURCE OF DATA
8 Ortega, J; Plicido, 1. (University of Las Palmas of Gran Canaria, Canary Istands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES i SMOOTHING EQUATION
Notes: P, atm. n
e 029815K HEje :nfzzla.-(xvﬁ)' E
=
E Coeffs. a;in the smoothing eq., st deviation 0,5 and max. deviation
Eo 3,5, detd. by least-squares anal.
0840 | s81.1 a o I as
1638 | 1015.4
2381 | 1405.2 = Jmol~1
3035 | 16832
3596 | 1866.5 29815 |s438 1188 |-30 8710 [s%0 [82 |18
4110 | 19910 e ay ey [a0) a0 |@0)
4546 | 20645 5
4947 | 21064 g 2
5319 | 21210 =
15666 | 21153 %
o7 | 20703
‘o3 | 20263 The std. deviations ou; of the coefis. a; are given in parentheses
e = max |HE g = HE| 5 0y = [(HEcye = HEVHN = ]2
s | 1921 1 o it o s o e
Soes | 15327 Al direct exptl. values equally weighted
451 | 12812 o = T
8899 | 9906 ) X 5
9326 | 6513 Points, imental H E values; curves, HE, caleutated =
o100 | 3145 from the smoothing equation. g
AUXILIARY INFORMATION REFERENCES g
@ | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) vith aines el bt misngcell vl ca. 8 m) and with negligible L.Int. DATA Ser., Ser. 4, Guideline 1a, 1973, 3
8 vapor phase, described in ref. 2. calibrat Energies measured by integrating the 2Oneps 1 Gousler ;. Matos, J. S; Legido, J. L. J. Chem. Thermodym.
3 thermograms. 1992, 24,1 ¥
g 3.MeGIulun,M L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589. =
Procedure: Calibration, filling, and operation described in ref. 2. Cll filled with known masses o pure components. Check measurements on cyclohexane + 3
~§ hexane in agreement to within 1% (over ceniral range of concn.) with the data reported in ref. 3 §
£ | Materlals: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, o stated purity > 99 mole 9, dried over mol. sieve Type 3A (from Fluka) and £
used without further purification; p(298.15 K)/kg m=> = 1819.90; n(D, 298.15 K) = 1.5167. >
E 2 Fluka AG (Bucks, St. Gallen, Switzerland) ‘purum’ grade material of stated GLC purity > 98 mole %, dried over mol. sieve Type 3A (from g
i Fluka) and used without further purification; p(298.15 K)/kg m™ = 764.80; n(D, 298.15 K) = 1.4298. s
S Materials were degassed ultrasonically before use. =
2 £
& [Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; v, < 0.0005; 8HF/| HE | = 0.02 (over central range of concn.). 2

Received: November 25, 1992

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

Published: January 31,1993



SELECTED DATA ON MIXTURES
International DATA Series*

ublished by T Research Center IINCES ENTHALEY ‘The Texas A&M University System, College Station, TX 778433111
Z[ Components: 1. 1,4-Dibromobutane, C HyBr, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
oy 2. Heptadecane, CyyHyg Ciitedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| swte inary system, single-phase liquid; p both liquid Plcido, J.
B| Variables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VIL, CNRS,
2 ; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
S| Parameters: T, temperature
3| 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, J; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES : SMOOTHING EQUATION
Notes: P, atm.
iE i i1
815K HEo =x, e
TIK = 298.15 % s a ¢iEn)
T 2000 [ 4 h«sda,. inllhe smoothing . std. deviation o4 and max deviation
5 e m detd. by least-squares anal.
00892 | 6011 a l o ay a4 ag l o | »
01694 | 10692 1500 | 4 K
0.2431 | 1459.1 Jmot=!
03048 | 17388
03624 | 19496 20815 89581 1671 [-400 [1597 2000 [54  [s6
04108 | 2088.7 - 96) |35 |(10) (%) |(200)
04571 | 21862 L5 1000 | A
04961 | 22365 &
05326 | 22623 &
05643 | 2261.4 E]
06212 | 2198.1 e oo
06668 | 21148 500 | W ‘The std. deviations oa; of the coefls. a; are given in parentheses
3;;58: ::;3 8, = max |HE y — HE| ; o= [S(HE . = HEYY(N - n)] 2
08210 | 15680 N, no. of direct exptl. values; n, no. of coefls. a;
08725 | 12557 i : Al direct exptl. values equally weighted
09212 | 8689 s 5
09649 | 4456
Pemu, dicect experimental H E values; curves, H £y calclated
m the smoothing equatior
AUXILIARY INFORMATION REFERENCES
© | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm®) and with negligible L. Int. DATA Ser, Ser. A, Guideline 1a, 1973.
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, 1; Gnnnlel, E; Matos, 1. S; Legido, J. L. J. Chem. Thermodyn.
thermograms. 1992, 24,
§ 1Mem-mm M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
8 | Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of p Check yeloh
g 8
3 ne in agreement to within 1 % (over central range of concn.) with the data reported in ef. 3.
£ | Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 9 mole %, dried over mol.sieve Type 3A (from Fluks) and
used without further purification; p(298.15 K)kg m=> 1;1990 n(D 298.15K) = 1.5167.
? 2 Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade mat stated GLC purity > 99 mole %, dried over mol. sieve Type 3A (from
i Fluka) and used without funther purfcarion; p(298.15 K)kg gy 33;n(D, 29815 K) = 14347,
b ™
& |Ervors:  OT(reproducibility) K = 0.001; ST(IPTS-68)/K = 0.02; &, < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*
La. EXCESS ENTHALPY

Published by Th Research Center ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,5-Dibromopentane, CgH,gBr, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2. Pentane, CgHy, Citedra de y Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plécido, J.
Variables:  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: 7, 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, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES = SMOOTHING EQUATION
Notes: P, atm. n
Eo i-1
TR = 29815 0298.15K HEe _x,x?lan,(x, —x)
" L0 5 Coeffs. ; in the smoothing eq., std. deviation g5, and max. deviation
x I mol! 3, detd. by least-squares anal.
00469 | 2656 a a ay a ag I oy | 3,
00992 | 111
ke
01558 | 7179 o ® Jmol~
02139 | 9053 B T
02707 | 10462 29815 [50248 [-529 [-198 [-272 [ss0 [39  [ea
03261 | 11382 - 74 |26 |@) [67) |(140)
03786 | 12104 5
04149 | 12452 ]
04554 | 12587 =
05008 | 12547 T 400 | o
05515 | 1227.1 . .
06083 | 11658 ‘The std. deviations aa; of the coefls. a; are given in parentheses
0.6696 (10663 8, = max |HE — HE|; o= [S(HE - HEYY(N = m)]/2
036 | 9225 ok 4 ok
08033 | 7360 N, o of direct expil. values; , no. of coeffs. o;
08703 | site " ) All direct exptl. values equally weighted
09374 | 2699 G =
Points, direct experimental H E values; curves, H E,_ calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible LInt. DATA Ser, Ser. A, Guideline 1a, 1975,
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the LOnep,.Y Gonukz, E.; Matos, 1. S; Legido, J. L. J. Chem. Thermodyn.
thermograms. 1992, 24,
S.McGlashan,M L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, illing, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane +
exane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)kg m~> = 1692.49; n(D, 298.15 K) = 1.5102.
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= = 621.31; n(D, 298.15 K) = 1.3547.
Materials were degassed ultrasonically before use.
Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; dr; < 0.0005; 8HE/| HE | = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY

ublished by Thermodynamics Research Center

w

‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,5-Dibromopentane, CgHyqBry Author(e): Ortega, 1. (Universidad de Las Palmas de Gran Camna, Escucla Superior e Ingenicros Industrales,
2. Heptane, CHyq tedra de y Canaria, Islas Canarias, Spain);
State: inary system, single-phase liquid; p both liquid Plicido, 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: T, temperature
Constants: P, pressure
Method:  Direct calorimetric measurement of the enthalpy of mixing at constant T'and Pand variablex; ; ref. 1 SOURCE OF DATA
Ortega, 1.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES ; SMOOTHING EQUATION
Notes: P, atm. 1600 [ B Y
1 HE . = A
e 02815K e =517 2 01661~
T Coefls. a; in the smoothing eq,, std. deviation 0, and max. deviation
I 8,,,detd. by least-squares anal.
e 1200 | d
00584 | 3731 o “ a ay as % | Om
01230 | 6789 K
0.1878 | 9204 Jmol~1
02520 | 11257
03120 | 12615 800 | 1] 29815 [s6744 [-as2 [-210 [-369 [a30 [s5  [os
03708 | 13454 - ©6 |G (10 |64  [00)
04252 | 1400.7 i
04754 | 14221 &
04833 | 14241 -
05253 | 14079 £
05694 | 13729 400 L el e .
06191 | 13081 The std. deviations oa; of the coefls. a; are given in parentheses
el O = max [HEcye = HE|; 04 = [B(HE e = HEPUN - )]
07836 | 9152 N, no. of direct exptl. values; n, no. of coefls. a;
08447 | 7006 - ) Al direct exptl. values equally weighted
08958 | 487.3 oS 7
1
09486 | 267.7
Points, direct experimental H E values; curves, HE, calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm®) and with negligible LInt. DATA Ser., Ser. A, Guideline 1a, 1973,
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E; Matos, J. S; Legido, J. L. J. Chem. Thermodyn.
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 filled with known masses of pure components. Check measurements on cyclohexane +
exane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
Materlals: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)kg m~3 = 1692.49; n(D, 298.15 K) = 1.5102.
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; (D, 298.15 K) = 13851
Materials were degassed ultrasonically before use.
Errors: 8T (reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; dx; < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY

Published by Research Center ‘The Texas A&M University System, College Station, TX 778433111
Z[ Components: 1. 1,5-Dibromopentane, CsttoBr; Author(s): Ortega, J. (Universidad de Las Palmas d Canaria, Escuela Superior de Ingenieros ladustriales,
o 2. Nonane, gl Ciitedra de inmicay Fisicoquimica, Las Canaria, Islas Canarias, Spain);
g| state: Binary system, single-phase liquid; pure components, both liquid Plécido, J.
$| Variables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systtmes, 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
@| Method:  Direct calorimetri f py of mixing at constant T and Pand variable x; ; ref. 1 SOURCE OF DATA
B Ortega, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES : SMOOTHING EQUATION
Notes: P, atm. =
1600 | + = i-1
PR ReTS 028.15K HE —X‘Xlzlavv(ﬁ —x"
T Coefls. a;in the smoothing eq.,std. deviation 0,4 and max. deviation
TR i 8, detd. by least-squares anal.
1200 | -
00679 | 4482 ay a ay ay as o
01426 | 7973
by

02168 | 11019 B Jmol=1

02892 | 13257

03589 | 14724 29815 [6303 [-229 |285 74 B

04208 | 15480 - 800 - 2 @) |59

04766 | 15783 5

05261 [ 1567.5 &

05703 | 1536.4 =

06102 | 14887 E)

06551 | 14163 40 | ol o >

07039 | 13064 The std. deviations oa; of the coefls. a;are given in parentheses

:;z;i 1;?8-3 8, = max |HE ), = HE| ; 0y = [E(HE ) — HE)H(N — m)]'2

08601 | 7556 N, no. of direct exptl. values; , no. of coeffs. a;

00114 | so49 . ! All direct expi. values equally weighted

09583 | 2559 oS =

Points,direct experimental H £ values; curves, HE calcuted
from the smoothing equation.

LIARY
Apparatus: Calvet type microcalorimeter, model MS-80D (SI:TARAM France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible
by,

vapor phase, described in ref. Energies measured 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 +
ne in agreement to within 1 % (over central range of concn.) with the data reported i ref. 3.

Materlals: 1. Aldrich Chem. Co, Inc.  Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1692.49; n(D, 298.15 K) = 1.5102
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 purification; p(298.15 K)/kg m~3 = 713.85; (D, 298.15 K) = 1.4033.
Materials were degassed ultrasonically before use.

391050 YorEosay soEIApOIALL £6610

Errors: = 0.001; ST(IPTS-68)/K = 0.02; ¥, < 0.0005; 8HE/| HE | = 0.02 (over central range of concn.).

REFERENCES

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

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

3. McGlashan, M.

; Stoeckli, H. F. J. Chem. Thermodym. 1969, 1, 589.
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SELECTED DATA ON MIXTURES
International DATA Series*

ublished by Th Research Center 1 EXCESS ENTHALPY ‘The Texas A&M University System, College Station, TX 778433111
2[" Components: 1. 1,5-Dibromopentane, CgHyBry Author(s): Ortega, J. (Universidad de Las Palmas de Gran Cauana, Escuela Superior de Ingenieros Industriales,
2 2. Undecane, Cy H, Citedra de y Canaria, Islas Canarias, Spain);
g| st Binary system, single-phase liquid; pure components, both liquid Plicido, J.
| Variables:  HE, molar excess enthalpy Editedby:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
8 x; mole fraction of component 1, Rue Guy de la Brosse, 75005 Paris, France)
& Parameters: T, temperature
2| Constants: P, pressure
8| Method: Direct calorimetric measurement of the enthalpy of mixing at constant Tand Pand variable x;; ref. 1 SOURCE OF DATA
8 Ortega, 1; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES 7 SMOOTHING EQUATION
Notes: P, atm. i
AT 029815K e =53, 0 -2
1600 L = - . £l e Ry
T Coefls. a;in the smoothing eq, s1d. deviation  and max. deviation
| ymort 8, detd. by least-squares anal.
0795 | 5426 L @ a % a [ % I Om
01639 | 9483 1200 g K
02473 | 12863 Jmol~
03255 | 15155
03982 | 16443 29815 (6819 |65 618 95 |18
04624 [ 17023 - ae 1G5 |6
05188 | 17154 BB E
05560 | 16797 £
05962 | 16389 &
06385 | 15817 £
3?,2: }‘;33;3 400 | - ‘The std. deviations oa; of the coefls. a; are given in parentheses
07777 | 12226 8= max |HE oy, — HE| ; 0y = [S(HE 1 ~ HEYYU(N - m)) 12
08260 | 10283 2
08735 | 7988 N, of direct expl. values; , no. of coefls. o;
00185 | st64 o ) Al direct exptl. values equally weighted
09618 | 2780 o5 %
Points, direct experimental H E values; curves, H &, calcutated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
8| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. § em®) and with negligible LInt. DATA Ser., Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.Ortega, J; Gonzalez, E:; Matos, J.S.; Legido, 1. L. J. Chem. Thermodyn.
E thermograms. 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermaody. 1969, 1, 589.
Procedure: Calibration, filling, and operation deseribed in ref. 2. Cell illed with known masses of Check lohexane +
? ine in agreement to within 1 % (over central range of conen.) with the data reported in ref. 3.
& | Matertals: 1. Aldrich Chem. Co,, Tnc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3 (from Fluka) and used
without further purification; p(298.15 K)kg m™3 = 1692.49; n(D, 298.15 K) = 1.5102.
f 2 Fluka AG (Buchs, St. Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 97 mole %, dried over mol. sieve Type 3A (from
g Fluka) and used without further purification; p(298.15 K)kg m=> = 736.80; n(D, 298.15 K) = 1.4154.
g Materials were degassed ultrasonically before use.
& [Errors:  oT(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; &, < 0.0005; SHE/| HE| = 0.02 (over central range of concn.).

"
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SELECTED DATA ON MIXTURES
International DATA Series*

ublished by Th Research Center L& EXCESS ENTHALEY ‘The Texas A&M University System, College Station, TX 77843-3111
2
2 [ Components: 1. 1,5-Dibromopentane, CgH;gBr; ‘Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
3 2. Tridecane, Cy3Hyy Ctedra de ingmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| state: i , single-phase liquid; p 15, both liquid Plécido, .
3| Variables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
8 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
E| Parameters: 7, temperature
3 P, pressure
@ Direct calorimetric measurement of the enthalpy of mixing at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
8 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. 2000 [ N
= i-1
AT 0298.15K HEye —-11)(11%1 T
" Coefls. a;in the smoothing eq., std. deviation 7,3 and max deviation
A e 3, detd. by least-squares anal.
L 1500 | o
00979 | 6445 ay | a ay ay a | o |
01955 | 11164
T
0.2856 | 1467.2 s Jmol~1
03684 | 16966
04417 | 181738 1000 | d| 20815 7404 |25 [438 86 |1
05071 | 1860.4 - as) |63 |13
05628 | 18447 [
06105 | 17952 &
06521 | 1725.1 2
07008 | 16208 E]
07314 | 15214 500 L B - -
07003 | 13047 The std. deviations oa; of the coefls. a;are given in parentheses
hellie By = max [HE o = HE| 5 04 = (S(HEcye = HEVUN =
09355 | 5106 N, no. of direct exptl values; n, no. of coefls. a;
09711 | 2455 o ; All direct expl. values equally weighted
05 x
Points, direct experimental H E values; curves, H . calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
© | Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm®) and with negligible 1.Int. DATA Ser., Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Mi imeter calibrated by fler each Energi red by integrating the 2.0rtega, J; Gonzalez, E.; Matos, . S; Legido, J. L. J. Chem. Thermodyn.
o thermograms. 1992,24,15.
g 3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
§ | Procedure:  Catibration, iling and operaton described inre. 2 Cel filed with known masses of p Check ¥ T,
< ne in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
é- Materiale: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 169249; n(D, 298.15K) = 1.5102
E’ 2 Fluka AG (Bucks, St. Gallen, Switzerland) "puriss’ grade material of stated GLC purity > 99.5 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)kg m™3 = 752.79; n(D, 298.15 K) = 14233
5 Materials were degassed ultrasonically before use.
2
& |Errorss 8T{(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; d; < 0.0005; SHE[| HE| = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Research Center L FRCESS ENTHALEY ‘The Texas A&M Universi , C TX 778433111
e
2 Components: 1. 1,5-Dibromopentane, CglyoBry ‘Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenicros Industriales,
2 2. Pentadecane, CygHyy Citedra de Termodingmica y Fisicoquimica, Las Palmas de Gran Canaria, Istas Canarias, Spain);
g| state: Binary system, single-phase liquid; pure components, both liquid Plécido, .
3| 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: T, temperature
j§ 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, 1.; Plécido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES - SMOOTHING EQUATION
Notes: P, atm. n
£ - i-1
e 2000 | 029815K HE e =015 3, aj(q —xp"
] Coefls. a;in the smoothing eq., std. deviation 0,5 and max deviation
O 3, detd. by least-squares anal.
0.1034 | 7180 15004 S ay a ay ay ag oy ‘ 8
02025 | 12270
by
02936 | 15959 I Jmol~!
03657 | 18150
04236 | 19399 9815 (7997 [s83 [-250 [e30 1570 |77 13
04826 | 1995.6 ~ 1000 L - as) |64 |70 |(150) |(300)
05278 | 2004.0 5
05677 | 1987.1 g N
06244 | 18969 3
06643 | 18246 E)
07064 | 17102 500 | i =% o
07504 | 15775 The std. deviations aa; of the coefls. a; are given in parentheses
b e O = max [HE gy = HE|; 04 = [(HE e = HEPIN = ]2
08887 | 9058 N, no. of direct exptl. values; n, no. of coeffs. a;
00349 | 5753 . - Al direct exptl. values equally weighted
09731 | 2604 05 % K
Points, direct experimental H E values; curves, H Ey calculated g
from the smootbing equation. S
©
AUXILIARY INFORMATION REFERENCES g
8| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm®) and with negligible L.Int. DATA Ser, Ser. A, Guideline 1a, 1973. %
2 vapor phase, described in ref. 2 Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, J. S ; Legido, J. L. J. Chem. Thermodyn.
5 thermograms. 1992, 24,15. E
g 3. McGlashan, M. L.; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589. x
g Procedure: Calibration, filling, and operation described in ref. 2. Cel filled with known masses of pure components. Check measurements on cyclohexane + 4
E hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
& | Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole 9, dried over mol. sieve Type 3A (from Fluka) and used £
without further purification; p(298.15 K)/kg m™3 = 1692.49; n(D, 298.15 K) = 1.5102. A
§' 2 Fluka AG (Buchs, St Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 98 mole %, dried over mol. sieve Type 3A (from %
H Fluka) and used without further purification; p(298.15 K)/kg m™3 = 764.80; n(D, 298.15 K) = 1.4298. 8
E Materials were degassed ultrasonically before use. R
& |Errors:  oT(reproducibility)K = 0.001; ST(IPTS-68)/K = 0.0%; &, < 0.0005; 6HE/| HE| = 0.02 (over central range of concn.). 3
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SELECTED DATA ON MIXTURES
International DATA Series*

_ Published by Research Center Lx EXCESSENTHALEY ‘The Texas A&M University System, College Station, TX 77843-3111
[ Components: 1. 1,6-Dibromohexane, CyHyyfry ‘Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriaes,
3 2. Pentane, CeHyy Ciitedra de Termodinimica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| state: Binary system, single-phase liquid; pure components, both liquid Plicido, J.
§| Varlables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
2 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: T, temperature
jE 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, 1.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES B SMOOTHING EQUATION
Notes: P, atm. A
1200 | _ i1
T 029%8.15K HE —X‘X‘IIEa‘ & -
) Coeffs. o in the smoothing eq., std. deviation 0,4 and max. deviation
5, |jad 8, detd. by least-squares anal.

00426 | 1923 a a a a l ag o |

00899 | 4100 200 | i K

01387 | 5633 Jmol~!

01910 | 7328

02439 | 8569 29815 43269 [-740 [-406 [-360 59 |12

02959 | 957.1 i 09 |¢d0) @D ((100)

03457 | 10169 [

03928 | 10643 g

04372 | 10926 2 400 | il

04781 | 1086.7 =

05352 | 10663 - 2 s

05021 | 10072 ‘The std. deviations aa; of the coefls. a; are given in parentheses

:‘;Zi ?I;}I; 8y = max |HE ;= HE| ; 0y = [S(HE o = HEYUN = m)]

07927 | 6059 N, no. of direct exptl. values; n, no. of coefls. a;

08672 | 3960 I ; Al direct exptl. values equally weighted

09400 | 1744 05 3

Points, direct experimental H E values; curves, H E caleulated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
© | Apparatus: Calvet type microcalorimeter, model MS-80D) (SETARAM, France) with stialess steel batch mixing cell (vol. ca. 8 cm?) and with negligible 1.Int. DATA Ser., Ser. A, Guideline 1a, 1973,
3 ) g
8 1 phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, 1. ; Legido, J. L. J. Chem. Therm
& por pl grating
5 thermograms. 1992,24,15.
g 3. McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
g Procedure: Calibration, flling, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane +
< hexane in agreement to within 1 % (over central range of conca.) with the data reported in ref. 3.
g- Materisls: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A ({rom Fluka) and used
without further purification; p(298.15 K)/kg m=3 = 1602.49; n(D, 298.15 K) = 1.5054.

f 2 Fluka AG (Buchs, St. Gallen, Switzerland) 'puriss’ grade material of stated GLC purity > 9.5 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)kg m=* = 621.31; n(D, 298.15K) = 1.3547.
g 3 p) 3
&
& | Errors: = 0.001; ST(IPTS-68)/K = 0.02; dx; < 0.0005; $HE/| HE | = 0.02 (over central range of conca.).
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Th Research Center I ExCES Iy The Texas A&M Universi ¢ TX 778433111
°
Z[ Components: 1. 1,6-Dibromohexane, CgHy;Bry Author(s):  Ortega,J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
= 2. Heptane, C;H ¢ Ciltedra de indmica y Fisicoquimica, Las Palmas d Canaria, Islas Canarias, Spain);
8| state: i . single-phase liquid; p both liquid Plécido, J.
| Variables:  HE, molar excess enthalpy Edited by:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
3 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
€| Parameters: T, temperature
'§ Constant 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, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED

RESULTS
DIRECT EXPERIMENTAL VALUES ¥ SMOOTHING EQUATION
Notes: P, atm. . T
TR = 29815 O298.15K HEle =515 3, 66 - %)
i=)
T 1201 8 Coeffs. a;in the smoothing eq., std. deviation 05 and max deviation
B e 8, detd. by least-squares anal.
Msﬁ 3128 a a ay a a | o I e
o1t 5539
b/

01753 | 7778 800 3 Jmol~t

02373 | 9492 - =)

02975 | 10860 29815 (4921 [-680 [-350 [-20 [m0 [17 |17

03545 | 1175.5 - @4 |2 |(60) |(130) |(280)

04120 | 12127 L

04378 | 12350 &

04788 | 1237.0 e

05244 | 12164 T 400 | =

05743 | 11710 Lo -

06287 | 10982 The std. deviations oa; of the coefls. a; are given in parentheses

g-f;zz = Oy = max [HE gy, = HE| 5 04= [2(HE e = HEYH(N = )]

08155 | 6677 N, no. of direct exptl. values; n, no. of coefls. a;

03808 | 4496 ] ) Al direct exptl. values equally weighted

09460 | 2211 05 =

Points, direct experimental H E values; curves, HE,_ calcutated
from the smoothing equation.

AUXILIARY INFORMATION

©| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 em?) and with negligible

8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after cach nergies measured by integrating th

E thermograms.

g Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of p Check lohexane +

£ exane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.

% Materials: 1. Aldrich Chem. o, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)kg m~3 = 1602.49; n(D, 298.15 K) = 1.5054.

§’ 2 Fluka AG (Buchs, St Gallen, Switzerland) puriss’ grade material of stated GLC purity > 9.5 mole %, dried over mol. sieve Type 3A (from

H Fluka) and used without further purification; p(298.15 K)/kg m™3 = 679.46; n(D, 298.15 ) = 1.3851.

§ Materials were degassed ultrasonically before use.

& | Errors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; &, < 0.0005; 8HF/| H| = 0.02 (over central range of concn.).

REFERENCES
L.Int. DATA Ser., Ser. A, Guideline 1a, 1973.
2.Ortega, J.; Gonzalez, E; Matos, J. S.; Legido, J. L. J. Chem. Thermodyn.
1992, 24,15.
3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Th Research Center L EXCESSENTHALRY ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,6-Dibromohexane, CH,y,Br, Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escucla Superior de Ingenieros Industriales,
z Nn..nm, CoHlyy Citedra de Termodinsmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: , single-phase liquid; p both liquid Pldcido, 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 calorimetric measurement of the enthalpy of mixing at constant T and 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 T SMOOTHING EQUATION
Notes: P, atm. i
B - i-1
T =298.15 O2815K HE _XIXZE,,](,‘ -y
"E/ Coefls. 4;in the smoothing eq,, td. deviation o4 and max deviation
O e 1200 8, detd. by least-squares anal
00622 | 3551 o o a ay as % | Om
01296 | 6706
by
0.1989 [ 9352 B Jmol~!
02665 | 11259 800
03311 | 12659 29815 (55368 |-541 48 |88
03912 | 13534 - 69) |7
04464 | 1391.2 5
04963 | 1385.4 g
05411 [ 13604 -
05817 | 13215 T 400
05849 | 13132 e T
06325 | 12487 The std. deviations aa; of the coefls. a; are given in parentheses
ol O = max [ HEcye = HE|; 0 = [2(HE e = HEPUN = ]2
07365 | 10282 s
07925 | 8634 N, no. of direct expu, values; , no. o coefl. a;
o o p . Al direct exptl. values equally weighted
09038 | 4437 G =
09548 | 2203 :
Points, direct experimental H E values; curves, H £, calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible LInt. DATA Ser, Ser. A, Guideline 1a, 1973,
vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2. Onegz, iE Gonukz, E; Matos, 1.S; Legido, J. L. J. Chem. Thermodyn.
thermograms. 1992, 24,
3. MoGlashan M. L; Stoeckli, H. F. . Chem. Thermodsm. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cyclohexane +
hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
Materials: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, I, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1602.49; n(D, 298.15 K) = 1.5054.
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 purification; p(298.15 K)kg m~3 = 713.85; n(D, 298.15 K) = 14033,
Erors:  8T(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; ¥, < 0.0005; 8HE/| HE| = 002 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*
1a. EXCESS ENTHALPY

Published by Research Center ‘The Texas A&M University System, College Station, TX 778433111
2 Components: 1. 1,6-Dibromohexane, CoH,,Bry Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuela Superior de Ingenieros Industriales,
2 2. Undecane, CyHyy tedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
g| State: i . single-phase liquid; p both liquid Plicido, J.
3| Variables:  HE, molar excess enthalpy Editedby:  Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systmes, 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:  Direct calorimetric measurement of the enthalpy of mixing at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
8 Ortega, J.; Plicido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED

RESULTS
DIRECT EXPERIMENTAL VALUES : SMOOTHING EQUATION
Notes: P, atm. 1600 L . .
T 0298.15K HE :x,xz_}‘,.,,.(xl —xy
i=1
7 Coefls. ; in the smoothing eq, std. deviation 0,4 and max. deviation
Col 8,,,detd. by least-squares anal.
1200
00716 | 4332 a a ay a ag o | b
01491 | 7834
by
02260 | 1081.9 ® Jmol~!
02992 | 12938
14286 s 29815 [6066 |-172 {187 729 |13
1499.9 - (13) (28) (63)
15239 I
15112 £
1468.8 2
13891 %
13074 400 s s
11938 The std. deviations oa; of the coefls. a; are given in parentheses
lg;g‘; 8,y = max |HE oy — HE| ; 0y = [E(HE o - HEYU(N - )]
6888 N, no. of direct exptl. values; , no. of coefls. a;
4572 All direct exptl. values equally weighted
Z 0 L
208 0s x
Points, direct experimental H E values; curves, H . calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES

©| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. § em?) and with negligible L.Int. DATA Ser, Ser. A, Guideline 1a, 1973,

g vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.Ortega, J; Gonzalez, E.; Matos, J. S; Legido, 1. L. J. Chemn. Thermodym.
5 thermograms. 1992, 24,15.

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

g Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of p Check lohexane +
hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.

s gre

% Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, W, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1602.49; n(D, 298.15 K) = 1.5054.

g 2 Fluka AG (Buchs, St Gallen, Switzerland) "purum’ grade material of stated GLC purity > 97 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used without further purification; p(298.15 K)/kg m™3 = 736.80; n(D, 298.15 K) = 14154,

2
& |Errorst  8T(reproducibility)/K = 0.001; 8T(IPTS-68)/K = 0.02; dx; < 0.0005; 8H/| HE| = 0.02 (over central range of concn.).

Received: November 25, 1992

Published: January 31, 1993

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

18 (1T ‘5661 ¥ 2§ ‘soansapy oo 125 “25 VIVA 7



02°2528"1086/66£0S1-LY 10

9190 goiwosY sOTIPIAPOWIN L 6610

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

Published by Th Research Center ‘The Texas A&M University System, College Station, TX 778433111
Components: 1. 1,6-Dibromohexane, CgHy,Bry Author(s): Ortega, J. (Universidad de Las Palmas d Canaria, Escuela St de Ingenieros Industriales,
2. Tridecane, C;H. Citedra de icay Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plicido, J.
Variables:  HE, molar excess enthalpy Editedby: Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VII, CNRS,
; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
Parameters: T, temperature
P, pressure
Direet calorimetric measurement of the enthalpy of mixing at constant T'and Pand variable x;; ref. 1 SOURCE OF DATA
Ortega, I.; Plicido, 1. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES g SMOOTHING EQUATION
Notes: P, atm. N
E o i
TK = 29815 1600 O2BLK Hte -’1’:2!1;(!, —xyit
& Coefls. a;in the smoothing eq., std. eviion 0, and max deviation
R 8, detd. by least-squares anal.
00851 | 5314 1200 ay a ay a as | o l PR
01727 | 9259 K
02578 | 12547 Jmol~1
03365 | 14721
04092 | 1600.4 20815 [6629 [139 [112 95 [18
04731 | 16566 —~ 800 a6 |19
0.5297 | 16625 L&
05789 | 16288 g
06227 | 1568.8 =
06604 | 14958 E]
06750 | 14515 %0 25 i
07206 | 13418 The std. deviations aa; of the coefls. a; are given in parentheses
07674 | 1200.1 8, = max |[HEy — HE| ; 0y = [S(HE y — HEYY(N = m)] 2
08160 [ 10204
08647 | 8011 N, no. of direct expl. values; n, no. of coeffs. a;
S |6 All direct exptl values equally weighted
5 $ 0 L
X 7
09592 | 2752 oS )
Points, direct expecimental H E values; curves, HE, calcuated
from the smoothing equation.

AUXILIARY INFORMATION

Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. § cm?) and with negligible
vapor phase, described in ref. 2 Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the
thermograms.

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

Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1602.49; n(D, 298.15 K) = 1.5054.
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=> = 752.79; n(D, 298.15 K) = 1.4238.

Errors:

ST(reproducibility)/K = 0.001; STAPTS-68)/K = 0.02; &, < 0.0005; 8HE|| HE| = 0.02 (over central range of concn.).

REFERENCES
LInt. DATA Ser, Ser. A, Guideline 1a, 1973,
2 Onep, 1; Gonzalez, E.; Matos, . S.; Legido, J. L. J. Chem. Thermodyn.
1992, 24,15.
3.McGlashan, M. L; Stoeckli, H. F. J. Chem. Thermodyn. 1969, 1, 589.
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SELECTED DATA ON MIXTURES
International DATA Series*

Published by Th Research Center 12 EXCESS ENTHALRY ‘The Texas A&M University System, College Station, TX 77843 3111
Components: 1. 1,6-Dibromohexane, CHy,Bry Author(s): Ortega, J. (Universidad de Las Palmas de Gran Canaria, Escuel ior de 1 Industrial
2. Pentadecane, CygH. Citedra de Termodingmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
State: Binary system, single-phase liquid; pure components, both liquid Plicido, 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: 1, 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, J.; Pldcido, J. (University of Las Palmas of Gran Canaria, Canary Islands, Spain); FIRST PUBLISHED
RESULTS
DIRECT EXPERIMENTAL VALUES : SMOOTHING EQUATION
Notes: P, atm. 5
815K HEjo = i —xy' !
T = 29815 2 £ "’15] iR
T 1600 B Coefls. a; in the smoothing eq., std. deviation 0, and max deviation
H  |fas 8, detd. by least-squares anal.
00762 | 4909 a a ay a4 ag I a4 |
01502 | 894.4 1200 [ 2 e
02200 | 12042 Jmol=1
02848 | 14412
03448 | 1611.0 2815 71186 [317  [236 66 13
03987 | 17114 - ) 1@ (60
04482 | 1769.4 L 800 L =
04926 | 17946 g
05322 | 17939 o
05679 | 17752 E]
g‘g;:ﬁ }Zﬂ 400 | l ‘The std. deviations 0a; of the coeffs. a; are given in parentheses
gfljg ﬁﬁ: 8= max | HEqy. = HE|; 0y = [2(HEy = HEP(N = m)]
07870 | 12452 N, no. of direct exptl. values; n, no. of coefls. a;
oo | Tosos L ) All direct exptl. values equally weighted
08782 | 8217 05 P
09228 | 5562 & E
09643 | 2197 Points, direct experimentl H E values; curves, H £, caleulated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible 1.Int. DATA Ser., Ser. A, Guideline 1a, 1973,
por phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.0rtega, J; Gonzalez, E.; Matos, J.S; Legido, J. L. J. Chem. Thermodyn.
thermograms. 1992, 24,15.
3.McGlashan, M. L.; Stoeckli, H. F. . Chem. Thermodyn. 1969, 1, 589.
Procedure: Calibration, filling, and operation described in ref. 2. Cell filled with known masses of Check lohexane +
hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
Materials: 1. Aldrich Chem. Co,, Inc. ( Milwaukee, W1, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
without further purification; p(298.15 K)/kg m~3 = 1602.49; n(D, 298.15 K) = 1.5054.
2 Fluka AG (Buchs, St Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 98 mole %, dried over mol. sieve Type 3A (from
Fluka) and used without further purification; p(298.15 K)/kg m=3 = 764.80; n(D, 298.15 K) = 1.4298.
Materials were degassed ultrasonically before use.
Erors: _ 8T(reproducibility)/K = 0.001; 8T(IPTS-68)/K = 0.02; dx, < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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SELECTED DATA ON MIXTURES
International DATA Series*

_ Published by Th Research Center 1s. EXCESS ENTHALPY ‘The Texas A&M University System, C: ion, TX 778433111
% | Components: 1. 1,6-Dibromohexane, CgH,;Bry Author(s): Ortega, J. (Universidad de Las Canaria, Escuel: de Ingenieros Industriales,
i 2. Heptadecane, CyyH Citedra de Termodinimica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias, Spain);
8| sute inary system, single-phase liquid; pt both liquid cido, J.
8| Variables:  HE, molar excess enthalpy Edited by Kehiaian, H. V. (Institut de Topologie et de Dynamique des Systémes, Université Paris VI, CNRS,
2 x; mole fraction of component i 1, Rue Guy de la Brosse, 75005 Paris, France)
&| Parameters: T, temperature
| Constants: P, pressure
G| Method: i of the enthalpy of Tand Pand variablex;; 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 T SMOOTHING EQUATION
Notes: P, atm.
G o 0298.15K HE, AEa it
= 2 cale =% 11— %)
T = 29815 /{OOO(\ i=1
T X Coefls. a;in the smoothing eq. std. deviation 0, and max. deviation
e / X 8, detd. by least-squares anal.
500 |- / i
00828 | 5619 X a a ay a ‘ a o | O
01637 | 10252 ™
02379 | 13698 Tmol~
03042 | 1607.7 —
03636 | 1766.6 1000 2815 |12 k) 300 732 l‘RD 56 94
04183 | 1858.1 b = ~ (10) an (10) (99) (200)
04672 | 19192 5
05137 | 19367 g
05527 |1927.8 5
05870 | 1901.8 £
06641 | 17620 500 | | -
07068 | 16508 The std. deviations ou; of the coefls. a; are given in parentheses
07495 | 15240 8,y = max |HE o — HE| ; 0y = [E(HE o ~ HEYU(N = m] V2
07931 | 1361.2 -
08373 | 11588 N, no.of direct expil. values; n, no. of coefls. o;
os766 | 9389 " : All direct exptl. values equally weighted
09201 | 6517 05 )
09616 | 3423 - -
Points, direct experimental H “ values; curves, H & calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
8| Apparatus: Calvet type microcalorimeter, model MS-80D (SETARAM, France) with stainless steel batch mixing cell (vol. ca. 8 cm?) and with negligible 1. Int. DATA Ser, Ser. A, Guideline 1a, 1973,
8 vapor phase, described in ref. 2. Microcalorimeter calibrated by Joule effect after each measurement. Energies measured by integrating the 2.Ortega, J; Gonzalez, E:; Matos, . S.; Legido, J. L. J. Chem. Thermodyn.
E thermograms. 1992,24,15.
H 3. McGlashan, M. L; Stoeckli, H. . J. Chem. Thermody. 1969, 1, 589.
% Procedure: Calibration, illing, and operation described in ref. 2. Cell filled with known masses of pure components. Check measurements on cycloherane +
£ hexane in agreement to within 1 % (over central range of concn.) with the data reported in ref. 3.
g Materials: 1. Aldrich Chem. Co, Inc. ( Milwaukee, WI, USA) material, of stated purity > 97 mole %, dried over mol. sieve Type 3A (from Fluka) and used
= without further purification; p(298.15 K)/kg m™3 = 1602.49; n(D, 298.15 K) = 1.5054.
i 2 Fluka AG (Buchs, St Gallen, Switzerland) 'purum’ grade material of stated GLC purity > 99 mole %, dried over mol. sieve Type 3A (from
H Fluka) and used ithout further purification; p(298.15 K)/kg m=3 = 774.33; n(D, 298.15 K) = 1.4347.
S Materials were degassed ultrasonically before use.
_:‘, Errors: T {(reproducibility)/K = 0.001; ST(IPTS-68)/K = 0.02; dx; < 0.0005; 8HE/| HE| = 0.02 (over central range of concn.).
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