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1, 2-dichloroethane-n-heptane, 1,2-dichloroethane-n-butanol %+ n-heptane-n-butanol %9 EH
-2 15°C, 25°C, 35°C s} 45°C ol A HlEstgl o= o] 2348 partial heats of mixing k&% 7%
F 2L BEAA BRBNBL HES Y T partial excess Gibbs free energy & Flfistd %
BRETEES #Es o, o & Ba#aYe Es BF Gibbs free energy o+ 7 total
pressure ko 2 FHER 35°C ot 45°C ol A8 ezl Mkt Btz v1§ 150 mmHg ¢ 300mmHg
A SBWERTHEHES #HEA

Abstract

Heats of mixing for the 1, 2-dichloroethane-n-heptane, 1, 2-dichloroethane-n-butanol and n-hep-
tane-n-butanol systems were measured at 15°C, 25°C, 35°C and 45°C. From the heats of mixing,
partial heats of mixing were calculated, and then excess  thermodynamic properties for each
binary solutions were calculated. Using the partial excess Gibbs free energy, the values of isot-
hermal vapor-liquid equilibrium were estimated. The calculated excess Gibbs free energy and
isothermal vapor-liquid equilibrium data from heats of mixing were compared with those by
total pressure method at 35°C and 45°C. Furthermore, the isobaric vapor-liquid equilibrium data
were estimated at 150mmHg and 300mmHg.
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Table 1. Heats of Mixing for the 1,2-Dichloroethane(l)-n-Heptane System

AHE (cal/g~mole)

X | 15°C 25°C j 35°C | 15°C
0. 0765 [ 113.3 133.1 ] 156.8 | 189. 2
0.1386 : 192.2 224.0 j 256. 7 ; 303.7
0. 2795 f 334.6 368. 7 | 411.5 ? 167.3
0. 3620 ! 381. 4 415.3 ! 460.0 511.6
0. 4408 ! 405.3 436.6 ; 479.6 524.5
0.5187 ; 409.0 438.4 | 477.0 515.9
0.5985 % 396.5 422.9 | 456.7 492.4
0. 6819 | 365. 0 390.5 : 422.5 ; 460. 1
0.7683 ; 306.7 336.5 . 372.9 | 414.7
0.9296 ; 124.9 147.4 185. 2 i 224.5

Heats of Mixing for the 1, 2-Dichloroethane(1)-n-Butanol(2) System
AHE(cal/g-mole)

X, 15°C 25°C | 35°C 45°C
0. 1886 148. 4 173.4 ( 211.4 | 250. 2
0. 2764 220.7 250.7 ‘ 285. 1 335.9
0.3492 267. 1 307.8 355.1 i 396. 4
0.4219 307.6 357.1 402.5 \ 438.1
0.5028 360: 1 405.2 441.3 ‘ 476. 4
0.5993 395.3 . 434.8 465.3 496.5
0. 6998 392.0 430.7 455.2 1 489.1
0.7897 356.7 390.2 423.1 462.2
0.8426 327.8 352. 4 391.9 429.1
0.9197 242.2 273.1 308.9 240.3

Heats of Mixing for the n-Heptane(1)-n-Butanol(2) System
4HE(cal/g-mole)

X 115°C 25°C 35°C 45°C
0.0911 22.4 30.0 38.5 45.8
0.1837 45.0 59. 2 75.8 92.4
0. 2701 63.3 86.4 107.5 133.9
0. 3592 82.5 109.7 136.5 171.0
0. 4520 96.1 128.1 159.5 197.6
0.5412 105.9 140.8 173.7 216.1
0. 6290 109.0 145.9 182.3 222.3
0.7214 108.8 142.3 180. 1 220.5
0.8293 91.6 124.8 160.3 197.4
0.9125 70.3 98.17 129.8 159.8
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Table 2. Constants of Equation(1) for the 1,2-Dichloroethane-n-Heptane System

a b ¢ d e
15°C 1542. 08 ' 870.36 —2225. 68 1734. 57 117.23
25°C 1881.77 139.98 —1463.31 799.50 1155. 14
35°C 2344.16 —2022.48 5937.92 —11570.15 8743.21
45°C 2900. 61 —3460. 30 8278. 14 i —15177.73 11764.75

|

Constants of Equation(l1) for the 1,2-Dichloroethane-n-Butanol System

a | b ¢ d e
15°C 1807. 02 —10112.56 40877. 96 —60246. 96 32210.12
25°C 2383.78 —14768.79 58431. 05 ~86574. 91 45829. 82
35°C 2866. 71 —17224.71 66884. 56 —100437. 62 54079. 45
45°C 3088. 68 —16395.30 62698. 37 —95946. 56 52822. 47

Constants of Equation(1) for the n-Heptane(1)-n-Butanol (2) System

a b c d e
15°C 307.73 —737.71 4913. 56 —8800. 04 5526.79
25°C 424.47 i —1232.27 7890. 43 —14357. 60 9023. 88
35°C 563. 83 —1827.59 10901. 37 —19800. 20 12518. 96
45°C 643.51 —1854. 28 12617.92 —23908. 95 15419. 76
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Fig. la. Experimental Heat_of Mixing for the Fig. 1b. Experimental Heat of Mixing for the
1, 2-Dichloroethane (1)-n-Heptane (2) 1, 2-Dichloroethane (1) -n-Butanol (2)
System System
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Fig. 2a. Excess Thermodynamic Properties for the 1,2-Dichloroethane(1)-n-Heptan(2) System
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Table 3. Partial Excess Heat of Mixing for the 1,2-Dihloroethane(1)-n-Heptane(2) System

| 15°C | 2%°C 35°C ( 45°C
x| As me | A E A me | Be | A
0. 0765 1398. 08 6.31 1692. 02 11.39 1807.84 20.02 2124.76 28.86
0.1386 1241.95 25.34 1370. 41 39.46 1497. 85 57.03 1690.71 80.56
0. 2795 862. 82 126. 49 894.01 164. 98 966. 33 196. 29 1006. 97 257.96
0.362) 666. 10 219.28 675. 18 267.94 720.28 312.22 724.5) 390.68
0. 4408 509. 21 324.28 514. 14 375.48 534. 41 4386. 33 530.49 519. 86
0.5187 384.37 439.17 396.18 483. 80 494.13 535. 65 411.90 627. 96
0. 5995 281.75 569. 71 305. 88 598.01 320. 25 661. 00 352.01 202.51
0. 6819 197. 42 719. 66 232.15 729.82 267.81 754. 17 323.57 753.01
0. 7683 122. 88 917.46 159. 36 924. 16 214.46 898.10 279.48 874.52
0. 9296 16.86 1551. 80 25.92 1751.37 46. 81 2012.58 64.85 2332.61
Partial Excess Heat of Mixing for the 1,2-Dichloroethane(l)-n-Butanol(2) System
‘ 15°C | 25°C | 35°C ' 155°C
x| Ae B | Ae Be | A A | AE A
0. 1886 620. 15 42.68 668. 20 62.32 759. 61 85. 94 900. 38 102.50
0. 2764 753.35 3.02 856. 80 5.78 926. 24 36.02 981. 25 78.37
0. 3492 775.73 —6. 30 891. 95 —8.36 939. 53 31.94 950. 03 94.24
0. 4219 704.43 39. 83 794. 69 54.56 817.23 110. 61 811.73 182.05
0.5028 568. 90 157.38 611. 67 213.18 614.74 285. 68 617.72 349.80
0. 5993 423.06 335.40 427.16 437.49 432.48 505. 99 461.93 537.17
0. 6998 337.58 491.49 345. 59 583. 39 377.52 601.19 427. 40 595. 42
0.7897 277.12 673.23 307. 32 699. 76 358. 31 663. 54 405.55 668. 22
0.8426 219.19 936. 87 254.93 939. 02 303.72 914. 37 339.76 969. 97
0.9197 94.72 1913. 68 116. 33 2038.51 140. 77 2211. 67 154.50 2440.31
Partial Excess Heat of Mixing for the n-Heptane(1)-n-Butanol(2) System
15°C | 2%5°C 35°C | $5°C
x| e m | As I ae e | A e
0. 0911 223.82 2.62 294.16 3.99 396.01 6.17 456. 69 5.45
0.1837 231.48 1.14 310. 45 0.98 384.01 3.13 489.49 —0.30
0.2701 233.38 0. 86 316. 56 —0.36 391. 56 1.49 495.07 —1.12
0.3592 208.73 12.62 280. 40 16.93 345.72 23.49 429.78 29.96
0. 4520 166. 75 41.53 218.17 59,76 267.92 76.90 326.58 100. 82
0.5412 130. 01 77.64 166. 51 110.39 206. 17 137.18 247.99 177.57
0. 6290 107.01 109.72 139. 04 148.37 177.85 176. 18 214.17 223.80
0.7214 91.88 141. 33 126. 08 175.30 168. 07 196. 51 205. 26 242.22
0.8293 64.58 242.10 94. 59 273.91 129. 94 342.24 160. 93 412.87
0.9125 27.94 503. 80 42.36 669. 31 58. 81 854. 63 73.26 1045.19
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Table 4a. Constants of the Equation(6) (7) (8) for the 1, 2-Dichloroethane(1)
(1, 2-Dichloroethane-n-Heptane System)

X1 Ai(—-) l BiCK™H) ' C1(°K™®) Di(°K) (=)
0. 0765 2491. 65 —16. 65 0. 0279 ‘ —248635. 69 12963. 01
0. 1386 1493. 05 —9.97 —0. 3586 ; —148939. €4 7768.90
0.2795 —1687. 45 1.13 —5. 6716 170582. 57 —8797.33
0. 3620 ~—1772.05 11.72 —5.8124 i 178738. 48 —9234.82
0. 4408 —906. 60 6.01 -1. 9059 ! 91312. 33 —4722.53
0.5187 88.72 —0.57 4.1529 ‘ 8999. 22 464.50
0. 5995 622. 24 —4.12 8.5112 | —62560. 74 3242.39
0. 6819 428.77 —2.87 6. 0282 l —42745. 64 2230. 09
0. 7683 —220.87 1.40 —5.4494 i 22947.75 —1158. 56
0. 9296 —345. 06 2.26 0.7313 ; 35014. 07 —1801.09

Constan ts of the Equation(6) (7)(8) for the n-Heptane(2) (1,2-Dichloroethane-n-Heptane

System)

X A=) B(K) | GCKD | DK (=)
0.0765 —79.71 0.5193 —0.0008 | 8117.83 —416. 49
0. 1386 51.65 \ —0. 3586 0. 0006 —5010. 22 267.00
0.2795 852.34 I —5.6717 0. 0095 —85447. 87 4437.54
0. 3620 871.80 ! —5.8124 0. 0097 - 87236.03 4537. 38
0. 4408 279. 60 !‘ —1. 9059 0. 0033 —27417.58 1449.75
0.5187 —636. 36 | 4.1529 -0. 0067 64889. 81 —3323.59
0. 5995 —1291.61 ‘ 8.5112 ~0.0140 130656. 40 —6735. 10
0. 6819 —908. 11 ; 6. 0282 —0. 0010 91437. 60 ~4729. 25
0. 7683 836.17 . —5.4495 0. 0089 —84922. 66 —4368. 96
0. 9296 —143. 64 1 0.7313 —0. 0007 17441. 98 —776.69

Constants of the Equation(2) (3) (4)(5) for the 1,2-Dichloroethane(1)-n-Heptane(2) System

X A=) | BCK™ CCK™) DCK) ()
0.0765 1656. 10 —11. 2454 0.0192 —163116. 47 8593. 58
0. 1386 2105. 93 —14. 1627 0. 0240 —209052. 99 10945. 35
0. 2795 707.45 —4. 8390 0. 0084 —68961. 07 3666. 68
0. 3620 —369. 21 2.3121 —0. 0035 39170. 84 —1940. 44
0. 4408 —986. 96 6.4251 —0.0104 101091. 40 —5156. 25
0.5187 —1042.50 6. 8168 —0.0111 106403. 11 —~5442. 45
0.5995 —600. 82 3. 9100 —0. 0063 61735. 68 —3138. 66
0. 6819 16.17 —0.1823 0. 0005 —285. 62 75.27
0.7683 1350. 81 —1.0343 0.0021 —11492. 40 686. 25
0. 9296 —5056. 00 32.9044 —0.0532 516121. 90 —26419. 21

HWAHAK KONGHAK Vol. 17,
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Table 4b. Constants of the Equation(6)(7)(8) for the 1,2-Dichloroethane(l)

(1, 2-Dichlorocethane-n-Butanol System)

X Ar(—) BiCK™) CiCK™) DiCK) | (=)
0. 1886 76.31 —0.7061 0.0015 —4713. 64 369. 14
0.2764 517. 36 —3. 2661 0. 0052 —54431.74 2720.87
0. 3492 812.26 —5.0774 0. 0079 —86159. 43 4278.15
0. 4217 991.52 6. 2936 0.0100 —103687. 68 5207. 26
0. 5028 946. 77 —6. 1456 0.0100 —96909. 89 4951. 34
0. 5993 510.76 —3.4320 0. 0058 —50464. 74 2653. 45
0. 6998 —167.80 1.0124 —0.0015 18422. 85 —888.90
0.7891 —578.14 3.7886 —0. 0062 58715.87 —3017. 60
0. 8426 —594. 14 3. 9356 —0. 0065 59682. 67 —3094.73
0.9197 —306. 45 2.0499 0. 0034 30473. 62 —1593.20

Constants of the Equation(6)(7) (8) for

the n-Butanol(2) (1, 2-Dichloroethane-n-Butanol

System)

X | 4 B:(°K™) C:K™) D:(°K) L(-)
0.1886 ~251.39 1.6743 ~0.0028 25076. 93 —1307. 89
0. 2764 —384.09 2.4447 —0.0039 40033. 62 —2015. 43
0.3492 —517.81 3.2679 ~0. 0051 54390. 84 ~2721.29
0.4217 —628.00 4.0182 —0. 0064 65122. 34 —3291.95
0.5028 —582.35 3.8455 ~0.0063 58544. 45 —3034. 26
0.5993 —28.51 0. 3893 —0.0009 —309.93 ~116.82
0. 6998 1243.52 ~7.9530 0.0127 —129280. 65 6522. 06
0.7891 2411.75 —15.8697 0. 0260 —243792.87 12580. 36
0.8426 2457.71 —~16.3561 0.0272 — 245569. 90 12792. 33
0. 9197 95.30 ~0.8325 0.0018 —6320.51 468. 16

Constants of the Equation(2) (3) (4) (5) for the 1,2-Dichloroethane(1)-n-Butanol(2) System

3513

X A=) BCK™) CCK™) pexXy | I
0. 1886 —1238. 90 8.0072 —0.0128 127154. 31 —6479. 81
0.2764 —674. 64 4.3309 —0. 0068 69615. 93 —3531.55
0.3492 —234.76 1. 5565 —0. 0025 23368. 38 —1219. 25
0. 4219 226. 64 —1.3626 0.0021 —25004. 50 1204. 86
0.5028 745.99 —4.0123 0.0075 —78474. 43 3923.71
0.5993 1227.10 —7.9155 0.0128 —126458. 69 6427.12
0. 6998 1218.01 ~7.9924 0. 0131 —123370. 83 6358. 87
0.7897 304. 87 —2. 0805 0. 0037 —29515. 31 1581. 54
0. 8426 —857.89 5. 5923 —0.0090 87736.33 —4479.58
0.9197 —3712.72 24.6231 —0. 0406 372624. 83 —19331.63

& H17H ® 3% 19793 68
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Table 4c. Constants of the Equation(6) (7) (8) for the n-Heptane(1) (n-Heptane-n- Butanol

System)

Xa A(—) BiCK™ CiCK™®) DiCK) Ii(—)
0.0911 182.94 —1.2258 0. 0021 —18409.73 953. 83
0. 1837 846. 24 —5. 6258 0. 0094 —85049. 46 4408. 48
0.2701 836.57 —5.5460 0. 0092 —84321.08 4360. 30
0. 3592 573.37 —3.7926 0. 0063 —57957. 91 2990. 13
0.4520 241.58 —1.5957 0. 0027 —24511.33 1260. 88
0.5412 —32.42 0.2140 —0. 0003 3166. 37 —167.83
0. 6290 —215.20 1. 4220 —0. 0023 21592.17 —1120. 62
0.7214 -—291.21 1.9278 —0.0032 29183. 27 —1516.30
0.8293 —223.24 1.4822 —0. 0024 22288.96 —1161.73
0.9125 —92.63 0. 6166 0. 0010 9218. 46 —481.81

Constants of the Equation(6) (7) (8) for

the n-Butanol(2) (n-Heptane-n-Butandl System)

X Aa(—) B:(CK™) C.(°K™) D.(K) I.(—)
0.0911 —83.84 0.5992 —0. 0009 8371.06 —436. 20
0.1837 —179.99 1. 1965 —0. 0020 18037.59 —936. 99
0.2701 —172.54 1. 1425 —0.0019 17360. 11 --898. 85
0. 3592 —49.07 0.3203 —0. 0005 4989. 14 —256. 06
0. 4520 178.25 —1.1847 0. 0020 —17929. 31 928.78
0. 5412 447.82 —2.9651 0. 0049 —45159. 86 2334.43
0. 6290 702. 97 —4.6515 0. 0077 —70878. 04 3664.53
0.7214 853.23 —5. 6521 0. 0094 —85873. 39 4446. 65
0. 8293 583.75 —3. 8829 0. 0065 —b58583. 45 304. 24
0.9125 —346. 61 2.2854 —0.0037 34481. 42 —1801.94

Constants of the Equation(2) (3) (4) (5) for the n-Heptane(1)-n-Butanol(2) System

X A-) BCKY | cCk® DCK) 1)
0.0911 —719.09 4.7895 "—0.0079 71633.77 —3738.74
0. 1837 56. 88 —0.3784 - 0.0007 —5998. 51 299. 89
0. 2701 507.35 ~3.3638 ! 0. 0056 —51251. 27 2646. 00
0.3592 758.15 —b5. 0269 | 0.0084 —76556. 58 3953. 40
0. 4520 835.19 —5.5329 0. 0092 —84395., 32 4355. 70
0.5412 756.79 —5.0123 0. 0084 —76542.52 3947. 63
0. 6290 537.55 —3.5623 0. 0060 —54483.78 2805. 41
0.7214 137. 49 —0.9153 0. 0016 —14287. 44 721.33
0. 8293 —603. 87 4.0008 —0. 0065 59931. 84 —3138.42
0.9125 —1438.51 9.5511 —0. 0156 143141. 69 —7481.14
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a,b,c,d,e Constants of equation(l)

AHE Heats of mixing(cal./g-mole)

AGE  Excess Gibbs free energy Change of mix
ing(cal./g-mole)

AC, Heat Capacity Change of mixing(cal./
g-mole°K)

4SE  Excess entropy Change of mixing(cal./

g-mole®°K)
JH; Partial molar heats of mixing(cal./g-

mole)
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Mole fraction of liquid phase
Mole fraction of gas phase
Gas constant
Temperature (°K)

A,B,C,D,I Constant of equation
A;, B;,Ci, Diy, I Constants of equation

Bl'z'

1.

Second virial coefficient of the compon-
ent 7{cm®/g-mole)

Pressure(mmHg)

Molar volume of the liquid phase of the
component 7 (cm?/g-mole)
2B12=~Bu—2Bs

Constant representing A4,B,C,D, I
Activity coefficient of the component 7
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