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Satigical Ther modynamic Study on Cohesive Energy o Liquids

YU Cheng- Feng  HEl En- Cheng LIU G- Jie~
( Department o Chemistry, East China University d Science and Techndogy, Shanghai , 200237)

Abgract A nodd o the cohesve energy of liquids, which can be used to calculate the cohesve energy and
lubility parameters of various liquids, has been edablished usng a datidicd thermodynamic method. In
oond deration of the grong internolecular interactions in liquids, a hindering factor is introduced to nmodify the
oontribution of their rotation and vibration to the internal partition function. The factor is dependent on the
dendty of liquids. The relationship between thisfactor and dendty isa 9 derived. The resultsdf calculation for
the lubility parameters are cond gert with the literature va ues.
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Wads , . A =2.185V, - 21.80 (21)
, 1 50 208. 15K
A ) [4] ,
. 208. 15K
A =1.6162V, (20) [5],
, : [6],
1 298.15K

Table 1 ohesve energy and olubility parameter of liquid a 298. 15K

8/ (Y% cm ¥?

Vol (cm®mol"Y)  p/kPa VY (em® ol " Y) A/ (em® ol ° ) - B (K- ol 7 Y) (%)
CdsF 93.07 106.34 2.7 149.8 23.00 15.72 15.56 1.02
cd, 97.09 15.28 102.0 164.9 29.77 17.51 17.56 0.29
CHd 3 80.68 26.24 84.8 137.1 28.91 18.93 18.89 0.20
CHd, 64.50 58.24 66.0 106. 7 26.39 20.23 20.21 0.10
CHsd 55.41 574.60 50.6 81.8 17.57 17.81 17.22 3.37
CH3NO, 53.96 4.89 59.5 9.2 36.32 25.95 25.76 0.74
S 60. 65 48.17 62.0 100.2 26.98 21.09 20.32 3.82
CHsN 52.87 11.86 56.7 91.6 32.83 24.92 24.00 3.81
CHF,CH3 73.72 601.00 65.9 106.5 16.26 14.85 15.01 1.04
HOOOCH; 62.14 81.93 62.8 101.5 25.17 20.13 20.40 1.37
(CH3) .0 69.68 593.30 63.8 103.1 16.99 15.62 15.17 2.95
CH3CH,ON 70.90 6.14 78.2 126.4 35.09 22.25 21.75 2.27
CH3;00OCH; 74.04 30.80 77.5 125.3 28.55 19.64 19.62 0.07
HOOOC;Hs 80.%4 32.27 84.2 136.1 27.96 18.59 19.09 2.62
CH3000CH; 79.84 28.84 84.7 136.9 29.11 19.10 19.32 1.18
C3H/NH; 83.01 42.11 86.7 140.1 27.40 18.17 18.62 2.44
CH3;C00C;Hs 98.49 12.60 107.0 172.9 31.75 17.95 18.34 2.10
C,HsC00CH; 96.93 11.51 107.0 172.9 32.80 18.40 18.56 0.85
HGOOC;H; 97.94 10.92 107.0 172.9 32.39 18.19 18.92 3.87
(CHs) 20 104.72 71.61 106.0 171.3 24.27 15.22 15.33 0.72
(CyHs) oNH 104.25 30.06 109.0 176.2 27.72 16.31 16.63 1.95
C2HsC00C,Hs 115.54 4.97 128.0 206.9 34.63 17.31 17.83 2.90
CH;000C;H; 115.66 4.49 129.0 208.5 35.23 17.45 17.94 2.74
CH3CH(CHs) CHs 117. 47 91.73 118.0 190.7 23.09 14.02 13.80 1.60
n- GHp 116.11 68.33 118.0 190.7 24.28 14. 46 14.36 0.68
CsHsBr 105.50 0.56 120.0 193.9 41.66 19.87 19.97 0.48
CsHsA 102.24 1.57 115.0 185.9 38.58 19.43 19.40 0.12
CsHsF 94.28 10.39 102.0 164.9 32.14 18. 46 18.45 0.06

CsHsl 111.92 0.13 130.0 210.1 46.29 20.34 20.52 0.87
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1
&/ (Y2 em ¥?)
Vol (cm® ol ™) p/kPa vy (om® ol ™Y A/ (em® ol - %) - B/ (K-nol 79 (%)
CsHs 89.42 12.69 %.8 154.8 31.31 18.71 18.72 0.06
oy - CeHp 108.75 13.04 117.0 189.1 30.95 16.87 16.76 0.69
2,3~ (CHy) 3CsHg 131.16 31.28 137.0 221.4 27.01 14.35 14.25 0.68
n- CoHu 131.60 20.17 140.0 226.3 28.88 14.81 14.87 0.34
(CzHs) N 139.95 7.70 153.0 247.3 32.40 15.22 15.21 0.07
CsHsCHs 106.87 3.80 118.0 190.7 35.32 18.18 18.23 0.30
¢y - CeHuCHs 128.34 6.18 140.0 226.3 33.06 16.05 16.01 0.27
n- GrHis 147.48 6.09 162.0 261.8 33.09 14.98 15.20 1.48
n- Cghhs 163.36 1.86 186.0 300.6 37.65 15.18 15.45 1.76
1,2- (CHy) 2GeHa 121.20 0.88 140.0 226.3 41.04 18.40 18.38 0.11
1,3- (CHy) 2CeHs 123.44 1.10 140.0 226.3 30.44 17.87 18.04 0.91
1,4- (CHa) :CeHs 123.94 1.20 141.0 227.9 39.38 17.83 17.95 0.68
CsHsCoHs 123.09 1.30 139.0 224.7 38.80 17.75 17.97 1.22
2,2 ,4- (CHg) 3CsHy 166.08 6.50 184.0 297.4 33.07 14.11 14.02 0.62
CH3OH 40.73 16.94 42.5 71.1 32.90 28.42 29.29 2.98
C;HsOH 58.69 7.87 61.8 113.2 39.26 25.86 26.05 0.74
n- CgHO0H 75.16 2.80 82.4 158.2 45.77 24.68 24. 46 0.88
i® - C3H0H 76.92 5.78 82.9 159.3 43.15 23.68 23.62 0.27
n- C4HOH 91.99 0.91 103.0 203.3 50.02 23.32 23.28 0.15
n- CsHpOH 108.72 0.29 125.0 251.3 53.86 22.26 22.40 0.62
n- CsHiOH 125.32 0.1 145.0 295.0 56.38 21.21 21.72 2.35
AAD( %) 1.27

, (AAD %)
+1.27 %.
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