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Abstract

Heats of mixing were measured for the acetone-water system at 15, 25, 35 and 45°C, respectively.
Interaction energies between the water and acetone molecules were calculated by the NRTL
equation, and the effects of the interaction energy on heats of mixing were discussed. The excess
Gibbs free energy and the excess entropy were calculatd from the experimental data for the heat
of mixing and isothermal vapor-liquid equilibria were predicted from the calculated values of
excess Gibbs free energy. The results turned out to be in good agreement with literature values.
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Table 1. Properties of experimental materials.
. Density Refractxve Index
Material Source ———— e e e
Measured l therature“) i Measured Literature!®
Water - | dm=0.9974 ' 0. 9970 n=1.3328 | 1.33%0
Acetone Merck Regent 0. 7848 ny5=1.3565 | 1. 3561
l
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sretEE! H(15¢ H1Z 19774 28

d%=0.7840 ’




obAl E-2 79 7

30C
®
— 200} 2
EJ
o
& |
Is]
w
L woop
/’» V
/
 / . \
/ ? : ':111;\
\
A S
00 05 10

n-Hexane Mole fraction

Fig. 2. Heats of mixing for the r-hexane—cyclo-
hexane system at 25°C.
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Table 2. Heats of Mixing for the acetone-water system (Joule/g—mole).

1 factiony ™ 15°C e | e i
0. 0807 l ~649.3 —537.1 ~399.9 ~330.3
0. 1421 —804.5 —681. 2 —521.9 —430.5
0. 2194 —791.3 —684.1 —515.3 —~419.8
0. 3068 —683.1 —544. 3 ~417.2 —-302.1
0. 4643 —354.7 —228.1 —127.8 —23.6
0.5275 —218.1 —118.2 24.3 98. 3
0. 6945 126.5 193.1 251.9 337.6
0. 7608 189.0 250. 8 310.1 390.9
0. 8178 199.7 263. 3 331.3 402. 6
0. 9226 130. 8 201. 0 248.3 280. 4
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Table 3. Constants of the Eq. (2).

Temperature a b c } d
15°C —1132.5 38075. 4 —44725. 6 ] 20679. 4
25°C —9632. 6 33663. 3 —41872.3 21731.5
35°C —17263.5 25312.1 ~31292.4 17822.1
45°C —6057.9 21408. 7 —25478.5 15166.9
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Table 4. Interaction energy for the acetone—water system.
Interaction energy (cal}g—mole) ‘ Non-Randomness
Temperature factor Constants
a1z —a ‘ ay2—4az ’
15°C -1042 | 2157 I 0.24 ay (cal/g-mole) = —9149. 1
25°C —854 l 1864 0.29 81 (cal/g-mole°K)=28.0
35°C —521 } 1635 0.32 az (cal/g-mole) =10046. 2
45°C —219 = 1320 0.34 Bo (cal/g-mole °K)=—27.4
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Table 5-a. Constants of Eqs (]4) (15) and (16) for acetone.
Xy A1 (=) Bl (OK D) CI (OK_Z) Dl (°K) Ii(—)
0. 0807 1921. 1 —12.73 0.0210 —192768 10008. 0
0.1421 2388.6 —15.85 0. 0262 —239330 12439.7
0. 2194 2260. 2 —15.03 0. 0249 —225926 11765. 7
0. 3068 1659. 3 —11.07 0. 0184 —165240 8631.5
0. 4643 529.3 —3.57 0. 6060 —52104 2748.7
0.5275 252. 9 ~1.72 0. 6029 —24759 1:11.6
0. 6945 307.8 —1.97 0. 0032 —32024 1614.0
0. 7608 88.2 —0.53 0. 0008 —9693 4€7.4
0. 8178 119.6 —0.74 0. 0012 —12926 632.0
0. 9226 98.4 l —0.62 0. 0010 —10456 518.0
Table 5-b. Constants of Eqs (14) R (l 5) and (16) for water.
X Az( ) ‘ Bz (OK 1) ‘ Cz (OI\ 2) Dz (OK) I (—)
0. 0807 —719. 7 i 4.79 —0. 0079 71849 —3745. 3
0. 1421 —1086. 4 | 7.23 ~0. 0020 108375 ~—5653. 3
0. 2194 —1286.6 8.57 —0. 0142 128116 —6692. 7
0. 3068 —1191. 2 7.96 —0. 0133 118251 —6193. 2
0. 4643 —535. 3 3.61 ~0. 0060 52541 —2777. 4
0. 5275 —265. 7 1. 80 —0. 0030 25882 ; —1377.1
|
0. 6945 —12.6 0.01 i —0. 0001 2363 ‘ —76.2
0. 7608 —132.9 0.76 —0. 0001 15263 —710.7
0. 8178 —288. 4 1.76 —(. 0027 31373 —1525.1
0. 9226 ] —424. 1 2.67 —0. 0042 44693 i —2228.1
Table 6. Constants of the Egs. (10), (11), (1 2) and (13) for the acetone-water system.
x| Ao | Bexn | ceky peky | I
0.007 |  —6s82.9 | 45.46 —0.0754 680626 —35523.7
0.1421 —4861. 3 32.41 ~0. 0538 483694 —25283. 8
0. 2194 —2968. 5 19.83 —0. 0330 | 294514 —15431.7
0. 2068 —1488.9 9. 97 —0.0166 147062 —7734.6
0.4643 —164.8 1.10 —0. 0018 15899 —852.8
0. 5275 ; 3.5 -0.23 0. 0005 —3335 165. 4
0. €945 ! 989. 4 —6.45 0. 0106 —10142 5173.5
0. 7608 193.8 —1.24 0. 0021 - 20460 1019.7
0. 8178 303.9 —1.91 0. 0030 —32585 1604. 0
0. 226 811.3 —5.07 0. 0079 ~ 86653 4277.5
BANA —ERmEAA Y K- WTEEE °§ g3 (17 Rel 93k 11D, (12), UPA&
'5}“4 Aare 4= glek, K el A = 25°C 4] of wEsle A4 A B C, DY I& 2 244
AE -3 25279 HYADS ol g3l (15) A Adsed 2 AoE Table 65 2k,
;‘&"EHH LS A sk, RS yioz o] Aol Al oA A4 A B C, DE IS
A2 g & Table 50 45319t ol-g3tey (11), (12), (13)AA 4HE, 4GE,
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Fig. 4. Excess thermodynamic properties for the acetone-water system at 15, 25, 35 and 45°C.
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a,b,c,d Constants of equation (2)
AHE  Heats of mixing (cal. /g-mole)
AGE  Excess Gibbs free energy change
of mixing (cal/g-mole)
A8%  Excess entropy change of mixing
(cal/g-mole °K)
A4Cp Heat capacity change of mixing

(cal/g-mole °K)
x Mole fraction of liquid phase
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A, BC,D, I
Aiy -Bia It
Ti

(25%)

G2, Ga
Zys, Zn
VL

T - IS

Mole fraction of gas phase

Mole fraction of the point heats

of mixing is zero

Interaction energy 4, j (cal/g-

mole)

Constants of equation (10)-(13)

Constants of equation (14)-(16)

Activity coefficient of the com-

ponent ¢

Non-randomness factor of the

molecular 1, 2.

Gas constant

Temperature (°K)

Second virial coefficient of the

component 7 (cm3/g-mole)

Pressure (mm Hg)

2B2—By;;— Ba

Partial molar heats of mixing

(cal/g-mole)

Interaction energy parameter(—)

Interaction energy paramter(—)

Molar volume of the liquid phase

of the component i (cm?3/g-mole)

Constant representing A, B,C, D, 1.
Sh&E At

component

Acetone and water, respectively
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