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2 ¥y, 34 49 F T34, A4 T FFLASE hs FRRE T gste] 60CREE
100C WYl ZAsc). 3L (n—octadecane) 9} 44w (n-hexadecyl alcohol)o] 9lof4] 24347 (alkanes,
cyclohexane, benzene, toluene®} CClL) 9} Inyoor 1/Tol| wel wigsle] Z7l8lgow, 424 249 Inyoot &
Aol ghad Folo] we} v sl Frlstodc). 2442 (aleohols, esters and ketones)#} 9F=A3--v (di-2-ethyl adiphate
and di-2-ethylhexylsebacate) Aol 4, &29] Inyoos 1/T F7lel wie} wishgo] F7lstglon, w AL T4
449 Inyoos ¥tag F7lel wE} ubn|Hste astgvh. S48 (aleohols, esters and ketones)& FAjo] £ Lu
(triphenyl-phosphate and tricresyl phosphate)Alell Qle14], Inyoo 1/T Z7}el we} Wilgo] Z7lstgon, dALL
A 5549 Inyoos §29 &ag Frlol w} vl st 718t

Abstract: The infinite dilution activity coefficients(y0) of nonpolar and polar solutes have been determined in
different solvents at temperature between 60 and 100°C by using gas chromatography. The Inyoo values of nonpolar
solutes(alkanes, cyclohexane, benzene, toluene and CCl,) were linearly increased as 1/T in the nonpolar solvent (n—
octadecane) and the polar solvent(n-hexadecyl alcohol) systems and the Inyco values at the constant temperature were
increased with the number of carbon atoms of solute molecule. For the polar solutes(alcohols, esters and ketones) and
the weak polar solvent(di—2-ethyl adiphate and di-2-ethylhexy! sebacate) systems, the relations of Inyco vs. 1/T were
found to be curved with increased slope, and the Inyco values at constant temperature were linearly diminished as
increasing the number of carbon atoms of solute molecule. For the polar solutes(alcohols, esters and ketones) and the
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strong polar solvents(triphenyl phosphate and tricresyl phosphate)systems, the relations of Inyco vs. 1/T were found to

be curved with increased slope but the Inyco values at constant temperature were linearly increased as increasing the

number of carbon atoms of solute molecule.
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Table 1. Activity Coefficient at Infinite Dilution and Specific Retention Volume

Solvent
Solute n—Octadecane n-Hexadecyl Alcohol
(. D=0.0) (x. D=1.67(B, 25C))
Component T B, P A Vo PO 7™ VA 72" 7
35 A0.88| 0.88(17) 46.46 1.52
n—Pentane 40| 1023.6 873.53 119.02 92.75 0.87
(% D=0.0) 50 948.95| 1193 121.12 69.5 0.86
’ 60 882.61| 1605 123.33 53.03 0.85
70 823.22| 2119 125.72 41,31 0.84
40| 1647.5 276.6 134.39 281.91 0.88
50| 1515.55| 400.9 136.39 198.32 0.87| 0.85(18)
H 60| 1400.52| 566.2 138.51 143.35 0.86| 0.86(18) 80.88 1.60| 1.62(21)
" Def%"g) 70| 1299.25| 787 140.75| 1055 0.85| 0.88(18)|  59.2 1.59
(. D=0. 80| 1209.33| 1062 143.09 46.46 1.52
90| 1128.89| 1407 145.61 36.03 1.50
120 931.14| 2982 154.21 18.54 1.45| 1.55(21)
40| 2446.55 92.51 150.34 281.91 0.89
45 0.89(19)

oot 50| 2230.63| 141.64| 152.28| 198.32 0.88| 0.86(18)
NTHEPANG el 2046.63| 21032 1543 | 143.35 0.87| 0.89(18)| 203.33 1.68

(1. D=00) 70| 1885.37| 303.79 156.51 105.5 0.86| 0.89(18)| 146.06 1.63
80| 1745.09| 4282 158.77 107.09 1.59
90 1621.2 590.14 161.15 80.98 1.54
60| 2883.79 77.55 170.63 523.67 1.75
n—Octane 70| 2639.32f 117.9 172.77 351.88 1.72
(z. D=0.0) 80| 2428.27| 17448 175.05 253.75 1.62
90| 2244.19| 253.5 177.42 179.1 1.59
iso-Octane 40 2533.75] 100 169.27|  737.67 0.92
(1. D=2.87) 50| 2315.95| 148 171.28|  506.14 0.91
60| 212895 215 173.72]  350.36 0.91

40| 1516.94| 184.3 110.81 491.73 0.75
Cyclohexane 507 1394.95| 272.02 112.89 343.99 0.73

(. D=0.2) 60| 1289.55| 389.6 113.64| 244.97 0.72 149.31 1.24
(257) 70| 1197.64| 544.23 115.21| 181.66 0.70 114.09 1.17
80, 1116.24| 743.27 116.81 85.69 1.15

40| 1343.93| 2109 98.88| 418.64 0.77

CClL, 50| 1237.26| 317 100.22| 287.51 0.75

(. D=0.0) 60| 1144.99| 439 101.46| 211.54 0.74

70| 1094.29| 613.8 102.99| 15447 0.73
40| 1326.47| 182.93 91.08| 407.46 0.91{0.961(19)
50| 1213.72| 217.52 92.26| 281.91 0.8910.927(20)
60| 1124.11) 391.74 9347 198.67 0.88/1.03 (18)| 159.58 1.15| 1.15(21)

( f%‘fg%) 70| 1042.62| 551.25| 9469 14371|  0.687|L03 (18)| 11931 110
80| 97096 753.62|  95.90 23242 1.05
90| 907.39| 101612 9714 7162|101

120| 753.03| 2249 | 10155 35.20] 096 1.03(21)
60| 174575 140, | 11107 130.66] 1.8
Tolene | 70| 1607.32| 203 11237 311.33| 113
(uDo034) | 80| 1487.45) 202 113.72 - 22757)  1.08
90| 138257| 405 115.02 17134 104

120| 113359] 908 119.76 79.85| 094 1.03(21)

* . A. L. McClellan, Table of Experimental Dipole Moments,
N. H. Freeman and Company San Francisco and London(1963)
A : Extrapolated from experinemtal data.
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Solvent
Solute . di-2-ethylhexyl adipate |di-2-ethylhexyl sebacate| Tripheny phosphate Tricresyl phosphate
#(, D=0.923) #+(,, D=0.924) (. D=279) | *(uD=284=006)
Component T Bzz P P Voo Vgo 72 71nm(22> Vgo 72" 7Iuw(23> an 72 7'!11”(23) Vgo r" 7Iuw(23)
60(1217.33 | 63453 5148 157 59.45] 127
701016 | 9399 3164 156 3031| 156 1029 1.44 4439 116
MOH | g0l 85176135833 | 255 | 1.34 2463 138 3021 1.34 3357| 1.07
(eD=28D) g0\ 79953 | 191957| | 19.66| 1.30 19.75| 123 22.85| 127 95.17| 1.02
100| 627.54 | 2657.9 1567 119 119| 15.82| 12| 112| 1757] 121 120 1908 099] 0.9
§0(1385.55 | 351.03 8854 177 98.00] 1.8
70(1154.68 | 541.2 5753 152 5432 153 62.34| 161 69.52] 1.27
BOH 1 gl oga5a | 81152] | 4237 139 4273 131 4457|151 50.39| 1.18
(uD=289) g0l 84376 |118657| | 31.82| 1.28 325 | 119 32.96| 1.38 36.98| 111
100| 737.30 | 1695.63 | 2495| 1.15| L.15| 25.22] 1.08 2471| 135 135 2699 1.07] 1.09
60(1783.65| 152.71 196.18] 172 233.46] 132
70(1504.65 | 243.78|  |142.64] 1.35 13754 132 13579 1.60 15953 1.21
POH | gl127624| 382.01] |101.33] 1.22 9933 1.18 92.48| 1,50 09 | L4
(wD=309) g9\1098.16 | 57552| | 73.13| 113 73.00| 1.07 65.74| 1.40 76.90| 108
100] 964.00| 84315 | 539 | 1.05| 104 548 | 098] 098| 4756| 1.32| 1.03| 5472| 1.04| 1.04
60/2590.86 | 58.85 52.66] 197 573.76] 138
o | 70[214es | 9sz  |ssess| Ls1 34846 127 295.78|  1.79 366.17| 1.28
(uDpas| 0[181986 | 16253  |2e185| 118 23952 1.14 197.96| 1.64 24437 118
98)| g0l1552.08| 255.2 | |168.33| 1.09 16877 1.04 1345 | 155 168.96| 1.12
1001134241 | 38796 |11884| 102| 1.02]12031| 096| 095| 9414 1.46| 1.46[114.37] 107] 108
§0(1042.11 | 842.43 63.98 101 70.76] 081
va | 70| 94708 116862 | 5403 077 52.65| 0.75 16.99| 1.01 51.95| 0.81
(wp 7| 80| 86547 |1585:77| | 4093 076 10.07| 073 35.07| 101 30.11| 08
D=LT0\ g0l 79474 [2109.47| | 31.46] 0.75 30.87| 073 27.08|  1.00 29.93| 0.8
100| 735.85 | 2756.04| | 2466| 075 05| 2459 071 069| 2087 1.00] L00| 24.35| 079 0.79
§0[1497.8 | 42035 11352] 113 13056] 0.87
ca | T0|135752| s9msl| |10234 077 10273 0.74 8171 111 94.98| 0.85
(wpoLap| B|123741 es2sal | 7698 075 76.65] 0.72 59.58| 1.1 68.28| 0.86
83)) o0l1133.62|1134.65| | 57.15| 0.76 58.13| 0.7 4449 L1 5158 0.4
100104322 | 1511.57| | 4389 075 076] 4468] 07| o071| 3366 11| 1.12| 3885 084 086
60]2590.86 | 172.31 5168 1.23 287.81] 095
oa | 7021444 | 2632| 24020 076 2417 17194 121 196.16| 0.9
(wDorssy| BO[181986 | 37085 |17001] 075 172.04| 07 121.04] 12 13697 0.94
so|1552.08| 52373| [12217| 075 12478| 069 862 | 12 98.19| 0.94
100[1342.41 | 73211| | 9a21| 073 077| 9231 o069 068| 6327] 12| 121| 71.44] 093 093
§0]1264.33 | 86187 75.08] 0.82 86.56] 0.6
Acotone | 70|113867 | 118927| | 48.63( 085 4876 08 55.77| 0.82 6411 0.65
o] 8o[1026.35 160806 | 3691|083 73| 078 42.03] 083 48.19] 0.64
90| 930.56 | 2134.6 2001 0.1 2885 0.77 32.41| 084 36.71| 0.64
100| 852.03 | 2786.34| | 2285] 0.8 23.04] 0.76 25.23| 085 28.64| 0.64
60(1892.15| 392.78 14173 0.97 157.73
ek | 70168172 | 5552|  |11029] 078 109.73]  0.75 10258]  0.95 114.32
(uDesa0y| SO[151870| 76887 | 8219 076 81.99| 0.73 7545 095 83.97
90(1363.14 | 1042.66| | 61.45| 0.76 6197 0.72 56.41| 0.94 62.8
100(1234.63 | 1388.92| | 47.22| 0.75 4772 07 29| 094 47.74
ok | O[] 1758 291.05] 104 324,92 0.83
(Do | 10197092 | 25853 23751 077 23757 0.73 200.83| 1.03 225.00| 082
Do sof1771.46 | 37025 |16833| 0.6 169.64| 0.72 1424 | 102 160.73| 08
b | 90[160239 | 51773 [12229| 075 12449 0.7 103.14] 1.02 11552| 08
100(1457.77 | 70852] | 92.04| 0.74 93.13| 0.69 76.03| 1.01 8553| 08
60] 299.05 | 108.73 39937 122 163,55 0.93
MIBK | 70|2509.86 | 162.99| |379.82| 0.76 391.67| 0.7 27042 1.21 313.18| 092
(uD=2.77| 80[2339.04 | 237.42| |267.74| 074 273,19 0.69 18853 1.2 218.27| 0.92
+0.02) | 901210507 | 337.06| [192.39] 0.73 197.31] 0,68 13406 119 15482 092
100(1906.04 | 467.56)  |140.98| 0.72 1443 | 067 9753 1.19 11213 0.92

* * Calculated value from : D. W. Vankrevelen, Properties of Polymers, P 233 Elsevier Scie. Pub. Comp.(1976)
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Fig. 3. 7,00 of solutes in di-2—ethylhexyl adipats. Fig. 5. 7,00 of solutes in triphenyl phosphate.
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- Fig. 4. v, of solutes in di-2—ethylhexyl sebacate. Fig. 6. y.c0 of solutes in trioresyl phosphat.
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2 oo U3 lnr,eozte GFLES} AET}
°"”4°ﬂ ulsto} 2gt¢ vehisla, sagh ve
AL AEF o|2do] v=g e Jehygo

W, $529 Inyios] FYEE |2WF—ALF -
dFEHF To2 F7ketdc
Nomenclature
B., = Second virial coefficient
F = Measured flow of carrier gas, cm?® s~}
f = Fugacity
hE, = Excess partial molar enthalpy of 1
J = Compressibility factor

MOSCED = Modified separation of cohesieve
energy density(model)

M, = Molecular weight of solvent, g mol~!

Py = Vapor pressure of the solute at T

P = Inlet pressure of the column, mmHg

P, = Qutlet pressure of the column, mmHg

P. = Vapor pressure of the water at T;

R = Gas constant

Tew = Column temperature, °K

Ty = Temperature of the film soap flow
meter, °K

t, = Retention time of the solute, s

t, = Retention time of the air or inert gas, s

V.0 = Specific retention volume, cm? g=!

v° = Molar volume of the solute at T, cm®
mol !

W, = Weight of the solvent, g

X = Mole fraction

7,00 = Infinite dilution activity coefficient of
solute
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