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- 2¢. EXCESS VOLUME )
m Components: 1. 1-Chloropentane, CeHy €I p — s — ,—._-n .—.Nx.nu A&M University System, College Station, TX 778433111
= 2. Ethyl propanoate, C¢HyoO, or(s): Matos, . S.; Ortega, J. Ac.:ﬁ.u.n._ng Politecnica de Las Palmas, Escuela Superior de Ingenieros
m State: Binary system, single-phase liquid; pure components, both liquid —w_”__._mw:uo_a. Omwo\_._d de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
3| Variables: V£ molar excess volume ain); Garcia, M. V.-
> x; mole fraction of component i Edited by: Ozw__oﬂ J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
W Parameters: T temperature Université Blaise Pascal Clermont-Ferrand , 63170 Aubiere, France)
2| Constants: P, pressure
w Method: Calculation of V£ from density measurements at constant T and Pand variable x;; ref. 1 SOURCE OF DATA
N Matos, J. S.; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL V
Notes: P, atm. ALUES T SMOOTHING EQUATION
n .
T/KK =298.15 200 0298.15K VE =05 Y, agn |€T_
B - i=1
. VEnod Coefls. a; in the smoothing eq., std. deviation o, and max
1 m3mol-l deviation J,, detd. by least-squares anal.
0.03008 | 332
0.05908 | 658 4 % a3 ay as 9y 8
0.09287 | 100.2 200 XK I
0.11740 | 123.1 B - 10-%m3mol!
W.Wwawc 1975 298.15 (11761 |-7.1 -180 |-23 0.7 15
127102 | 2326 - 1.2 4.9 5.3 11
035280 | 2695 T 12 @9 163 jan
042998 | 2876 3 .
0.46160 | 2929 “B N
050938 | 294.4 o 100 _
0.55839 | 289.5 =
0.59548 | 2822 oy The std. deviations oa; of the coefs. a; are given in parentheses
0.64 7. RN
o..\_ww Mwm 8y =max |VE — VE|; o, = [E(VE,,. - VEYH(N - m)| 2
0.76768 | 207.5 N, no. of direct exptl. values; n, no. of coeffs. a;
0.80026 | 185.6 0 . All direct exptl. values equally weighted
0.86984 | 131.0 05 *
0.90222 | 101.2 E E N
0.95606 474 Points, direct experimental V= values; curves, V & calculated W
! ! from the smoothing equation. \—
098512 15.1 3
AUXILIARY INFORMATION REFERENCES
e Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K L.Int. DATA Ser., Ser. A, Guideline 2c, 1979. m.
M with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. 2.Matos, J. S;; Ortega, J.; Garcia, M. V. J. Chem. Eng. Data 1988, 33, 260. Fy
= Procedure: Density, p, was calcd. from period of vibration, ©:p = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.0Ortega, J.; Matos, J. S.; Paz Andrade, M. I; Jimenez, E. J. J. Chem. -
m and degassed H,0, p/(298.15 K)/kg m-3 = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, 'purum’, Lot No. 74252, of stated Thermodyn. 1985, 17,1121, M
purity > 99 mole %), p(298.15 k)/kg m-3 = 713.855 (ref. 5). Mixts. were prepd. by weighing, VE was caled. from VE = V = (x| + x,V,), where | 4.Riddick, J. A;; Bunger, W. B. Organic Solvents, II, in Techniques of X
.W V = (x;M, + x,M,)/p is the molar vol. of the mixt. and V*; = V(x; = 1) and M; are, resp., the molar vol. and the molar mass of component i. Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970. \
& | Materials: 1. Fluka AG (Buchs, St Gallen, Switzerland) "puriss” grade material, of stated purity > 99 mole %, was degassed in vacuo and dried over §.Anton Paar Information Bull. No. 6 , March 1982.
W. mol. sieve Type 4A (from Fluka) and used without further purification; p1(298.15 K)kg m~* = 876.92; n(D, 298.15 K) = 1.4099; m,
- M,/10~kg mol ~! = 106.59504. . . g
m 2 Fluka AG (Buchs, St. Gallen, Switzerland) "puriss” grade material, of stated purity > 99 mole %, was degassed in vacuo and dried over W
3 mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m? = 883.98; n(D, 298.15 K) = 13817, m
4 M,/10-3kg mol ! = 1021332 - 3
m Errors: 8T(reproducibility)/K < 0.01; ST(IPTS-68)/K = 0.01; &x; < 0.0001; 8VE10-%m?mol ! < 3. 5
] (=)
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2¢. EXCESS VOLUME
=S ts: 1. 1-Chloroh C/H,Cl ° The Texas A&M University System, College Station, TX T7843-3111
.U v N. E..—E. n ’ m -.—-uﬂo Author(s): Matos, J. S;; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
W State: Binary wﬁw“.t“.“m_pno.vrwx- nﬁﬂmn. pure components, both liquid —w_.n:uin_ou. Citedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
S 2 s | ) pain); Garcia, M. V.
2| Variables VE, molar excess volume Edited by: ~ Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
~ x; mole fraction of component i Université Blaise Pascal Clermont-Ferrand, 63170 Aubi2re, France)
S| Parameters: T, temperature
8| Constants: P, pressure
w Method: Calculation of VE from density measurements at constant Tand P and variable x; ref. 1 SOURCE OF DATA
R Matos, J. S,; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. !
n ,
T/K = 298.15 0298.15K VElc =% 3, ajx, - 2y
i=1
VEno® VENoo 300 Coefls. a; in the smoothing eq., std. deviation 04 and max
* m3moll| %1 m3mol-! B 7 deviation 4, detd. by least-squares anal.
002727 | 367 |096782| 406 ay a ay h ay * ag ‘ oy \ 3, \
0.06804 | 90.1 K
0.10071 | 129.0 10-%m3mol-! Q
0.17180 | 2027 200 | _
0.24305 | 259.7 298.15 [1358.61 | -112.0 5.6 55.1 0.55 11
0.27499 | 279.6 - ©81) (35 B9 |@®9
0.34569 | 3145 _lo.
0.40104 | 3319 3m m
0.45296 | 339.1 g
0.50810 | 33838 T 100 L _ ﬁ
(=]
0.53710 | 335.7 = The std. deviations oa; of the coeffs. a; are given in parentheses
0.56242 | 331.0 1 ) »
0.58538 | 325.6 ~ 8y = max [VE, —VE|; g, = [E(VE_,. - VEYY(N - n)]
060765 | 3184 N, no. of direct exptl. values; 7, no. of coeffs. a;
067109 | 2925 All direct exptl. values equally weighted
0.73609 | 255.1 0 1
0.79041 | 2158 0.5 X .
0.83768 | 1763 - . E E -
Points, direct experimental V' values; curves, V' calculated
MMWMWN _WNM from the smoothing equation. e m
AUXILIARY INFORMATION " It DATA Ser. Ser A Q:&”W—..W’W“M_.M W.
O | Apparatus: Vibrating tube densimeter type DMA 60 equipped EM__ a A”o._.— BM__o_u” SN.A”_:S.M-_“V n_w_ﬂ”._.?_minv. Temp. was controlled to within 0.01 K w. hn 1S .Mv..: oﬂr v h am-.«z_ T Chene Eng. Date 1908, 33,260 W
i of a calibrat resistance the 3 .S, N .V.J : | 260.
'“m Procedure: “n.”m-:”_ Mo,h”.uo ”_MSM.“____“_ Hn.h“ohmﬂ.ﬂuﬂmu”—ﬂ_w = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3. nuur:onr euva. Matos, .Tm—.—wwwu Andrade, M. 1; Jimenez, E. J. J. Chem. M
ass . 3= ! 8 d Fluka AG, Buchs, Switzerland, 'purum’, Lot No. 74252, of stated erm, 1988, 17, . o . »
w -_a.monu&.x_ Hy0, b\ﬁenmo.hw .«—vn“\rm m 5 |w.w_uwcnw %Moh_.aw v-__zm”“_.“_._nn_,h orepd. by weighing VE was caled. from VE = V - (V"1 + x,V"5), where | 4.Riddick, J. A.; Bunger, W. B. Organic S 1, in Techniques of F
.m. “_.:Q ﬂ«oc.vswnﬂm w\v. 1__.0 _.V\wh__._o..Wn Em.ﬁ. and Vo= Vi, = 1) and M; are, resp., the molar vol. and the molar mass of component i. Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970. W
=(x is the molar vol. == j are, resp., - A . : .6
3 Materials: 1. EMF LO Amen_ﬁb St. Gallen, Switzerland) "puriss” m..!._o material, of stated purity > Slnwo_o %, was degassed in <-ou_.o .Huh_.._& over §.Anton Paar Information Bull. No. 6 , March 1982, ;
g mol. sieve Type 4A (from Fluka) and used without further purification; p(298.15 K)/kg m~* = 873.33; n(D, 298.15K) = 1.4174; W
M,10-3%kg mol =1 = 120.62192 . . . N
W 2 _m.____w- >m0 (Buchs, St. Gallen, Switzerland) "puriss” grade material, of stated purity > 8 uso_n %, was degassed in <-M=N MMM_M:& over m
a mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m™ = 883.98; n(D, 298.15 K) = 1.3817; $
3 -1 <
m o e ...ﬂ_.._.n ﬁﬁwﬁ. ST(IPTS-68)K = 0.01; ¥, < 0.0001; 8VEN10m’mol ! < 3. I
2" | Errors: AT(reproducibility)/K < 0.01; Ul avy =
)
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o The Texas A&M University System, College Station, TX 77843-3111
e Components: 1. 1-Chloroheptane, CyH,Cl Author(s): Matos, J. S.; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
= n.. Ethyl —.:dv!.:i.r CsH,0, Industriales, C4tedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
g| State: Binary system, single-phase liquid; pure components, both liquid Spain); Garcia, M. V.
2| Variables: V£, molar excess volume Edited by: Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,

w x, mole fraction of component i Université Blaise Pascal Clermont-Ferrand, 63170 Aubiére, France)
& | Parameters: T, temperature
8| Constants: P, pressure
w Method: Calculation of VE from density measurements at constant T and P and variable x;ref. 1 SOURCE OF DATA
8 Matos, J. S.; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. 400 !
- . " .
T/K = 298.15 0298.15K VEic =553, ajx —xy* 1
i=1
VEnod Coefls. a; in the smoothing eq., std. deviation o, and max.
X1 m3mol-! deviation 4,, detd. by least-squares anal.
300 | _
ooctwr | 580 S I SR M S M I
0.14415 | 2080 LS 10 %mimor |
0.21930 | 2827
0.27204 | 321.6 200 29815 |1516 -190 |79 44 14
0.32120 | 348.1 - B T (70) 1(15)  [(34)
0.37962 | 369.1 _m
0.43800 | 379.9 g
0.45509 | 380.8 “b
0.50473 | 3789 <
0.55533 | 367.2 S 100 | -
060290 | 351.7 o The std. deviations ou; of the coefls. a; are given in parentheses
067137 | 317.8 S = VE  _VE|. g, = — VEYYUN = mI2
o742 | 2011 O = max Ve = VE| ;0 = [E(VE e = VEYU(N = n)]
078192 | 2396 N, no. of direct exptl. values; n, no. of coefls. a;
084111 | 1872 0 _ All direct exptl. values equally weighted
0.88910 | 1384 0.5 x
0.96280 | 53.5 ) . E E
Points, direct experimental V= values; curves, V Galc calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
© | Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K 1.Int. DATA Ser., Ser. A, Guideline 2¢c, 1979.
M with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. 2.Matos, J. S.; Ortega, J.; Garcia, M. V. J. Chem. Eng. Data 1988, 33, 260.
Procedure: Density, p, was calcd. from period of vibration, r:p = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.Ortega, J.; Matos, J. S.; Paz Andrade, M. I; Jimenez, E. J. J. Chem.
w and degassed H,0, p/(298.15 K)/kg m3 = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, 'purum’, Lot No. 74252, of stated Thermodyn. 1988, 17, 1127.
purity > 99 mole %), p(298.15 k)/kg m-3 = 713.855 (ref. 5). Mixts. were prepd. by weighing. VE was calcd. from VE = V - (xV*1 + V",), where | 4.Riddick, J. A_; Bunger, W. B. Organic Solvents, Il, in Techniques of

.m. V = (x;M, + x;M,)[p is the molar vol. of the mixt. and V*; = V(x; = 1) and M; are, resp., the molar vol. and the molar mass of component i. Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970.

B Materials: 1. ALFA Products (Danvers, MA, USA) material, of stated purity > 99 mole %, was degassed in vacuo and dried over mol. sieve Type 4A §.Anton Paar Information Bull. No. 6, March 1982.

g (from Fluka) and used without further purification; p;(298.15 K)/kg m~3 = 870.56; n(D, 298.15 K) = 1.4232;

P M;/10-3kg mol~! = 134.6488.

m 2. Fluka AG (Buchs, St. Gallen, Switzerland) "puriss" grade material, of stated purity > 99 mole %, was degassed in vacuo and dried over

3 mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m™3 = 883.98; n(D, 298.15 K) = 1.3817;

4 My/10-%kg mol ! = 1021332

m Errors:  dT{reproducibility)/K < 0.01; T(IPTS-68)/K = 0.01; &; < 0.0001; 8VE/10m’mol ! < 3.
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m Components: 1. 1-Chlorooctane, CgH,,Cl Author(s): Matos, J. S.; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
= 2. Ethyl propanoate, CsH;4O» Industriales, C4tedra de Termodinémica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
m State: Binary system, single-phase liquid; pure components, both liquid Spain); Garcia, M. V.
2| Variables: VE, molar excess volume Edited by:  Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
2 x, mole fraction of component i Université Blaise Pascal Clermont-Ferrand, 63170 Aubiere, France)
S| Parameters: T, temperature
N| Constants: P, pressure
2| Method: Calculation of VE from density measurements at constant T and P and variable x; ref. 1 SOURCE OF DATA
m Matos, J. S; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. ' n
TK =298.15 0298.15K VE ux_xN.M ary -1’ 1
=1
VENnod 4001 T Coefls. a; in the smoothing eq., std. deviation g4 and max
1 m3mol! deviation 4,, detd. by least-squares anal.
0.02308 4.1 a ay ay a, as 9 (-
0.06664 | 1189 300 L - TK
0.15378 | 246.0 10-°m3mol-!
0.23272 | 3280
0.28129 | 366.7 298.15 |1674 =295 |56.7 64 038 15
0.34091 | 397.9 - (13) [(50) |(61) [(13)
0.35849 | 404.0 L 200 -
041182 | 4185 g N
0.43949 | 4204 “H ©
0.48859 | 420.8 T
0.52391 | 413.7 S . e
0.60589 | 3862 o 100 | - The std. deviations oa; of the coefls. a; are given in parentheses
M.wmwww ﬁm ~ 3,, = max |VE . = VE|; o, = [E(VE,,. - VEYYN - m)| 2
ouﬂ%a Nao“q N, no. of direct exptl. values; n, no. of coefls. a;
083287 | 2115 0 _ All direct exptl. values equally weighted
0.85942 | 183.0 05 a_
091633 | 1148 E E Ky
0.95616 64.4 Points, direct experimental V™ values; curves, V . calculated
from the smoothing equation. m
l
AUXILIARY INFORMATION REFERENCES >
8 | Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K 1.Int. DATA Ser., Ser. A, Guideline 2c, 1979. )
M with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. 2.Matos, J. S;; Ortega, J.; Garcia, M. V. J. Chem. Eng. Data 1988, 33, 260. W
Procedure: Density, p, was calcd. from period of vibration, r:p = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.Ortega, J.; Matos, J. S;; Paz Andrade, M. L; Jimenez, E. J. J. Chem.
w and degassed H,0, p/(298.15 K)/kg m"> = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, 'purum’, Lot No. 74252, of stated Thermodyn. 1988, 17,1121. M
purity > 99 mole %), p(298.15 k)/kg m3 = 713.855 (ref. 5). Mixts. were prepd. by weighing, VE was calcd. from VE = V = 1V + x,V"5), where | 4.Riddick, J. A;; Bunger, W. B. Organic Solvents, II, in Techniques of x
,w V = (x;M, + x,M,)/p is the molar vol. of the mixt. and V*; = V(x; = 1) and M; are, resp., the molar vol. and the molar mass of component . Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970. w
Materials: 1. Fluka AG (Buchs, St. Gallen, Switzerland) "purum" grade material, of stated purity > 98 mole %, was degassed in vacuo and dried over S.Anton Paar Information Bull. No. 6 , March 1982.
g mol. sieve Type 4A (from Fluka) and used without further purification; p,(298.15 K)/kg m~3 = 868.65; n(D, 298.15 K) = 1.4280; t
- M,/10~3kg mol~1 = 148.67568. {
m 2 Fluka AG (Buchs, St. Gallen, Switzerland) "puriss” grade material, of stated purity > 99 mole %, was degassed in vacuo and dried over bN
mol. sieve Type 4A (from Fluka) and used without further purification; p,(298.15 K)/kg m-3 = 883.98; n(D, 298.15 K) = 1.3817, m
g My/10”kg mol'! = 102.1332. =
2/107kg 2
m Errors:  A7T(reproducibility)/K < 0.01; 8T(IPTS-68)/K = 0.01; &v, < 0.0001; 8VE/10-%m’mol! < 3. \7 <
8 3
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- The Texas A&M University System, College Station, TX 77843-3111
= | Components: 1. 1-Chloropentane, CsH,,Cl Author(s): Matos, J. S.; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
oy 2. Ethyl butanoate, C¢H,,0, Industriales, Cétedra de Termodinimica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
m State: Binary system, single-phase liquid; pure components, both liquid Spain); Garcia, M. V.
2| Variables: VE, molar excess volume Edited by: Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
3 x;, mole fraction of component i Université Blaise Pascal Clermont-Ferrand, 63170 Aubire, France)
S| Parameters: T, temperature
m Constants: P, pressure
Method: Calculation of VE from density measurements at constant T and Pand variable x;ref. 1 SOURCE OF DATA
m Matos, J. S.; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. 250 ! n
TR = 298.15 0298.15K VE . =xx .Mmia_ —xyt1
=
VEno® VEno? Coefls. a; in the smoothing eq., std. deviation g and max
x m3mol!| *1 m3mol-! 200 deviation J,,, detd. by least-squares anal.
0.01688 9.6 094566 | 499 a ay ay ay ag a; S
0.03259 | 21.6 |097309 | 278 TK
0.06225 43.0 |0.98593 149 150 10-%m3mol-!
0.07755 54.8 B 7
0.13006 922 298.15 (8347 (51 36 64 1.9 36
0.15371 | 107.1 - G4 (12 1149 | (23)
021444 | 1356 5
027227 | 161.0 g8 100 L - 8
032331 | 1782 “H
033822 | 1822 <
0.35250 | 185.9 2 . L
041718 | 1993 o so L | The std. deviations oa; of the coefls. a; are given in parentheses
048173 | 2100 . B = max |VEqye = VE|; 0y = [2(VEqc - VEYU(N - m)]12
0.52127 | 210.8 .
065001 | 194.4 N, no. of direct exptl. values; n, no. of coefls. g;
069542 | 1837 0 | All direct exptl. values equally weighted
0.75999 | 159.0 0.5 x
0.81630 | 134.4 i ) E E
087170 | 1015 Points, direct 3.383..-_ V= values; curves, V ¢ calculated
0.90546 799 from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K L. Int. DATA Ser., Ser. A, Guideline 2c, 1979.
with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. 2.Matos, J. S,; Ortega, J.; Garcia, M. V. J. Chem. Eng. Data 1988, 33, 260.
Procedure: Density, p, was calcd. from period of vibration, r:p = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.Ortega, J.; Matos, J. S.; Paz Andrade, M. 1; Jimenez, E. J. J. Chem.
and degassed H,0, p/(298.15 K)/kg m-3 = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, 'purum’, Lot No. 74252, of stated Thermodyn. 1988, 17,1127.
purity > 99 mole %), p(298.15 k)/kg m'3 = 713.855 (ref. 5). Mixts. were prepd. by weighing, V£ was calcd. from VE = V = (x,/*; + x,V",), where | 4.Riddick, J. A.; Bunger, W. B. Organic Solvents, II, in Techniques of
V = (x;M; + x;M))/p is the molar vol. of the mixt. and V*; = V(x; = 1) and M; are, resp., the molar vol. and the molar mass of component i. Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970.
Materials: 1. Fluka AG (Buchs, St Gallen, Switzerland) "puriss” grade material, of stated purity > 99 mole %, was degassed in vacuo and dried over S.Anton Paar Information Bull. No. 6 , March 1982
mol. sieve Type 4A (from Fluka) and used without further purification; p,(298.15 K)/kg m~3 = 876.92; n(D, 298.15 K) = 1.4099;
M,/10-3kg mol =1 = 106.59504.
2. Fluka AG (Buchs, St. Gallen, Switzerland) "purum" grade material, of stated purity > 98 mole %, was degassed in vacuo and dried over
mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m = 87273, n(D, 298.15 K) = 1.3896;
M3/10kg mol'! = 116.16008.
Errors:  dT(reproducibility)/K < 0.01; 3T(IPTS-68)/K = 0.01; &, < 0.0001; 8V£/10-%m’mol ! < 3.
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. 2¢. EXCESS VOLUME The T A&M University S
=| Components: 1. 1-Chioroh C.H.«Cl exas niversity System, College Station, TX 77843-3111
m 2 Ethyl rc?”n.”“ O“—._BBGO X Author(s): Matos, J. S,; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
m State: Binary system, single-phase liquid; pure components, both liquid _w.a_..aw:m_ﬂ. Qﬁ_d de Termodinimica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
¥ | Variables: -\m. molar excess volume vu:._ » arcia, V.. V.
3 ¥, mole fraction of component Edited by:  Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
w. Parameters: u.,” temperature Université Blaise Pascal Clermont-Ferrand, 63170 Aubiere, France)
.a Constants: P, pressure
2 Method: Calculation of VE from density measurements at constant T and P and variable x; ref. 1 SOURCE OF DATA
N Matos, J. S,; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES
Notes: P, atm. ' SMOOTHING EQUATION
n .
T/K = 298.15 0298.15K VEic =013, atr; — 2"
i=1
VEnod Coefls. a; in the smoothing eq., std. deviation o, and max
! m3mol! deviation 9, detd. by least-squares anal.
200
0.02978 | 278 B -
004470 | 429 I T I R IR B B
009502 | 889 TK 31
0.15456 | 1339 107m"mol
0.21897 | 175.1 298.15 (10164 |-30.1 |[-33 79 105 1.0 20
030126 | 214.2 - @y 172 (@ a7 35
037782 | 238.7 _|o. ) &3
0.43519 | 250.4 g
046851 | 2543 o 101 . R
0.53644 | 2529 i
0.60757 | 240.6 =)
067033 | 2230 o The std. deviations og; of the coefls. a; are given in parentheses
0.72574 | 1999 B 8_=max|VE_ - VE|; o,=[E(VE., - VEYYN - m)|\2
0.78788 | 169.7 m = [Poee = V2L 0= (B eae = VUN =]
0.84589 | 134.1 N, no. of direct exptl. values; n, no. of coefls. g;
0.88038 | 1095 All direct exptl. values equally weighted
; ; \
0.92201 76.8 8 0.5 x
096777 | 36.0 E E 5
Points, direct experimental V= values; curves, V', calculated g
from the smoothing equation. vGr
1
AUXILIARY INFORMATION REFERENCES >
O | Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K L.Int. DATA Ser., Ser. A, Guideline 2¢, 1979. 3
m with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. 2.Matos, J. S;; Ortega, J.; Garcia, M. V.J. Chem. Eng. Data 1988, 33, 260. ]
Procedure: Density, p, was calcd. from period of vibration, r:p = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.Ortega, J.; Matos, J. S.; Paz Andrade, M. 1; Jimenez, E. J. J. Chem. -
w and degassed H,0, p/(298.15 K)/kg m'3 = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, "purum’, Lot No. 74252, of stated Thermodyn. 1988, 17,1127. M
purity > 99 mole %), p(298.15 k)/kg m3 = 713.855 (ref. 5). Mixts. were prepd. by weighing, VE was caled. from VE = V — (1, V" + x,J",), where | 4.Riddick, J. A.; Bunger, W. B. Organic Solvents, II, in Techniques of x
m. V = (x;M; + x,My)Jp is the molar vol. of the mixt. and V*; = V(x; = 1) and M; are, resp,, the molar vol. and the molar mass of component . Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970. '
5 Materials: 1. Fluka AG (Buchs, St. Gallen, Switzerland) "puriss” grade material, of stated purity > 99 mole %, was degassed in vacuo and dried over 8. Anton Paar Information Bull. No. 6 , March 1982.
5 mol. sieve Type 4A (from Fluka) and used without further purification; p1(298.15 K)/kg m~—3 = 873.33; n(D, 298.15 K) = 1.4174; P
= M,/10~3kg mol =1 = 120.62192. . . 3
m 2 Fluka AG (Buchs, St. Gallen, Switzerland) "purum" grade material, of stated purity > 98 mole %, was degassed in vacuo and dried over W
3 mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m3 = 872.73; n(D, 298.15 K) = 1.3896; )
4 M,10%kg mol'! = 116.16008. =
m Errors:  8T(reproducibility)/K < 0.01; T(IPTS-68)/K = 0.01; &, < 0.0001; 8VE/10"m’mol ! < 3. m
- b
] —
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- The Texas A&M University System, College Station, TX 77843-3111
m * Components: 1. 1-Chloroheptane, C;H<Cl Author(s): Matos, J. S.; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
o N.. Ethyl !-.b:.w-.} O.:-uc.u Industriales, Cétedra de Termodindmica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
g| State: Binary system, single-phase liquid; pure components, both liquid Spain); Garcia, M. V.
&| Variables:  VE molar oamoﬂg_._so ) Edited by:  Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
W p M..‘ mole fraction of component i Université Blaise Pascal Clermont-Ferrand, 63170 Aubi2re, France)
b arameters: , temperature
m Constants: P, pressure
2 Method: Calculation of VE from density measurements at constant T and P and variable x; ref. 1 SOURCE OF DATA
=3 Matos, J. S.; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. !
300 |- . E S -1
T = 298.15 0298.15K Vale =519 3, aifr -z’
i=1
VEno? Coefls. g; in the smoothing eq., std. deviation g4, and max
X m3mol-1 deviation 4, detd. by least-squares anal.
m”www wwm 00 a a, ay a, ag oy 8,
0.11526 | 1225 K 10°m>mol-!
0.15157 | 1534
0.17618 | 173.2 29815 (11193 [-980 |8 149 35 0.6 09
0.25963 | 224.2 - 12 |@o) a2 |06 [@
0.32078 | 2523 _,Iu
0.38862 | 271.0 |
0.45998 | 279.6 B 100 | _
0.49575 | 2799 9
0.56052 | 273.1 2 - L
0.64737 | 2493 o5 The std. deviations og; of the coefls. a; are given in parentheses
Ooas | s > O = max |VEqye = VE| 5 0y = [2(VEqy, ~ VEYY(N - m) 2
c.qoqo_ :w.n N, no. of direct exptl. values; n, no. of coefls. a;
o.mmqoo 5@.0 o All direct exptl. values equally weighted
. . |
0.89850 | 98.2 0.5 x
096432 | 372 E E
Points, direct experimental V'™ values; curves, V calc calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
] Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K L.Int. DATA Ser., Ser. A, Guideline 2¢, 1979.
..“u with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. ) 2.Matos, J. S,; Ortega, J.; Garcia, M. V. J. Chem. Eng. Data 1988, 33, 260.
Procedure: Density, p, was calcd. from period of vibration, :p = a + br2. Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.Ortega, J.; Matos, J. S,; Paz Andrade, M. L; Jimenez, E. J. J. Chem.
W_ and degassed H,0, p/(298.15 K)/kg m-3 = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, "purum’, Lot No. 74252, of stated Thermodyn. 1988, 17,1127.
purity > 99 mole %), p(298.15 k)/kg m*® = 713.855 (ref. S). Mixts. were prepd. by weighing. VE was caled. from VE = V — (x, V", + )}, where | 4.Riddick, J. A.; Bunger, W. B. Organic Soivents, II, in Techniques of
.W V = (x;M; + x,M,)/p is the molar vol. of the mixt. and V*; = V(x; = 1) and M; are, resp., the molar vol. and the molar mass of component . Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970.
5 Materials: 1. ALFA Products (Danvers, MA, USA) material, of stated purity > 99 mole %, was degassed in vacuo and dried over mol. sieve Type 4A S.Anton Paar Information Bull. No. 6, March 1982,
a (from Fluka) and used without further purification; p;(298.15 K)/kg m~3 = 870.56; n(D, 298.15 K) = 1.4232;
x M;/10~3kg mol 1 = 134.6488. ) .
m 2. Fluka AG (Buchs, St. Gallen, Switzerland) "purum" grade material, of stated purity > 98 mole %, was degassed in vacuo and dried over
3 mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m3 = 87273; n(D, 298.15 K) = 1.3896;
4 My/10”kg mol'! = 116.16008. ~
m Errors:  dT(reproducibility)/K < 0.01; 8T(IPTS-68)/K = 0.01; dx; < 0.0001; 8¥£/10°m?mol! < 3.
3
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2¢. EXCESS VOLUME

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

m Components: 1. 1-Chlorooctane, CgH,,Cl Author(s): Matos, J. S;; Ortega, J. (Universidad Politecnica de Las Palmas, Escuela Superior de Ingenieros
= 2. Ethyl butanoate, C¢H,,0, Industriales, C4tedra de Termodinimica y Fisicoquimica, Las Palmas de Gran Canaria, Islas Canarias,
m State: Binary system, single-phase liquid; pure components, both liquid Spain); Garcia, M. V.
2| Variables: VE, molar excess volume Edited by: Grolier, J.-P. E. (Laboratoire de Thermodynamique et Cinétique Chimique, UA CNRS 434,
3 x;, mole fraction of component i Université Blaise Pascal Clermont-Ferrand, 63170 Aubiére, France)
Q| Parameters: T, temperature
.m Constants: P, pressure
Method: Calculation of VE from density measurements at constant T and P and variable x;ref. 1 SOURCE OF DATA
m Matos, J. S.; Ortega, J.; Garcia, M. V. (Polytechnic University of Canarias, Canary Islands, Spain); ref. 2
DIRECT EXPERIMENTAL VALUES SMOOTHING EQUATION
Notes: P, atm. ! "
TR = 29815 0298.15K VE un&..M_a.S —xyf1
9 Coefls. a; in the smoothing eq., std. deviation o4, and max.
x .—_\_Mw.w.i 300 7] gni.:.on. d,,, detd. by least-squares anal. ¢
0.02590 35.1 a a, ay a, ag 9y S
0.06381 86.8 TK
0.12074 | 151.0 10%m3mol-1
0.19011 | 2153 200 | ]
027192 | 2728 298.15 [1297.0 |-159.6 |41.6 44 0.8 15
0.35010 | 306.1 - (1.4) 5.5 (6.2) (14)
0.40143 [ 319.9 5
0.46163 | 325.7 E
0.49110 | 324.3 “B
0.55111 | 316.3 4 100 | ]
0.62816 | 294.9 e L L
067165 | 275.1 o The std. deviations ou; of the coefls. g; are given in parentheses
oTaez| 229 > O = max |VEeyye = VE|; 0 = [E(VEqy, = VEH(N = m) 2
o..mwaaa 1751 N, no. of direct exptl. values; n, no. of coefls. g;
085766 | 1483 0 _ All direct exptl. values equally weighted
0.90580 | 104.4 0.5 x
096086 | 46.4 . . E E
Points, direct experimental V' * values; curves, -\ﬂ_o calculated
from the smoothing equation.
AUXILIARY INFORMATION REFERENCES
2 | Apparatus: Vibrating tube densimeter type DMA 60 equipped with a cell model 602 (Anton Paar, Graz, Austria). Temp. was controlled to within 0.01 K L.Int. DATA Ser., Ser. A, Guideline 2c, 1979.
m with a Heto thermostat and was measured by means of a calibrated Pt resistance thermometer. 2.Matos, J. S,; Ortega, J.; Garcia, M. V. J. Chem. Eng. Data 1988, 33, 260.
Procedure: Density, p, was calcd. from period of vibration, 7:p = a + b2, Consts. a and b were detd. by calibrating the app. (ref. 3) with doubly distd. 3.0rtega, J.; Matos, J. S.; Paz Andrade, M. L; Jimenez, E. J. J. Chem.
m‘ and degassed H,0, p/(298.15 K)/kg m™3 = 997.043 (ref. 4) and nonane (Fluka AG, Buchs, Switzerland, purum’, Lot No. 74252, of stated Thermodyn. 1988, 17, 1127.
purity > 99 mole %), p(298.15 k)/kg m3 = 713.855 (ref. 5). Mixts. were prepd. by weighing, VE was calcd. from VE = V - (V"1 + 5,V7)), where | 4.Riddick, J. A.; Bunger, W. B. Organic Solvents, II, in Techniques of
.m. V= (x;M; + x,M,)p is the molar vol. of the mixt. and V* i = V(x; = 1) and M; are, resp., the molar vol. and the molar mass of component . Chemistry, Weissberger, A., Editor, Wiley-Interscience, New York, 1970.
g | Materials: 1. Fluka AG (Buchs, St. Gallen, Switzerland) "purum” grade material, of stated purity > 98 mole %, was degassed in vacuo and dried over S.Anton Paar Information Bull. No. 6 , March 1982.
g mol. sieve Type 4A (from Fluka) and used without further purification; p,(298.15 K)/kg m—3 = 868.65; n(D, 298.15 K) = 1.4280;
= M,/10~3kg mol~1 = 148.67568.
m 2. Fluka AG (Buchs, St. Gallen, Switzerland) "purum” grade material, of stated purity > 98 mole %, was degassed in vacuo and dried over
a mol. sieve Type 4A (from Fluka) and used without further purification; p5(298.15 K)/kg m3 = 872.73; n(D, 298.15 K) = 1.3896;
- M,/10kg mol"! = 116.16008.
m Errors:  dT(reproducibility)/K < 0.01; 8T(IPTS-68)/K = 0.01; &, < 0.0001; 8VE/10-%m’mol! < 3,
n

Received: May 25, 1991

Published: July 31, 1991

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

€T (©)1661 v "¢ ‘sampapy oy 19§ “28 VIV M



