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Abstract— 1-Octanol/water partition coefficient (K,.) is not only an useful parameter in studying the effect of organic
compounds on organs or cells of an organs but also an index of hydrophobicity, which was measured by generator
column method. In the experiment, the water saturated 1-octanol and the 1-octanol saturated water were chosen as sta-
tionary and mobile phases respectively. The K,, was measured with changing concentration of the solute in stationary
phase and the flow rate of mobile phase. The accuracy and reproducibility of this method were reliable since the average
deviation is within 4 % compared with the literature values for C,-C, alcohol systems. Thus, the K,, of some n-alkanes,
chlorinated and aromatic compounds were measured in this work. The measured K., of these organic compounds were
linearly proportional to their molar volumes and the K., vs. water solubilities could be expressed by a first order linear
equation.
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Fig. 1. Schematic diagram of the generator column measuring sys-
tem.
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Table 1. Densities and wt% of the pure components with literature
values

Table 2. Analytical conditions of G.C.(HP 5890 Ser. II)

Compounds a b
3 o,
Compounds plg/em’ 25 C_) wi% Column HP-FFAP . HP-1 .
Present study Lit. value Polyethyleneglycol dimethylpolysiloxane
1-Butanol 0.8061 0.80600° 99.87 Inj. temp. 200°C
2-Butanol 0.8024 0.80260° 99.86 Det. temp. 250°C
1-Pentanol 0.8116 0.81150° 99.88 Oven temp.
2-Pentanol 0.8017 0.80178" 99.83 Initial value 70 °C(3 min)
1-Hexanol 0.8187 0.81874° 99.92 Rate 40 °C/min
1-Heptanol 0.8154 0.81536° 99.90 Final value 190 °C(2 min)
1-Octanol 0.8216 0.82170° 99.83 Detector TCD
n-Hexane 0.6551 0.65509* 99.88 Carrier gas He(99.9999 %)
n-Heptane 0.6796 0.67948° 99.87 a: alcohols, chlorinated compounds, aromatic compounds, b: n-alkanes.
n-Octane 0.6998 0.69872 99.86
Dichloromethane 1.3254 1.3255% 99.82
Trichloromethane 1.4984 1.4985¢ 99.82 Table 3. Effect of flow rate of mobile phase on K, of alcohols at 25
Tetrachloromethane 1.5840 1.5843¢ 99.82 C
Benzene 0.8741 0.8742" 99.82 Concentration Flow rate
Toluene 0.8628 0.8627" 9983 ~ Compounds @) (ml/min) Ko logK,,
p-Xylene 0.865 0.8566" 99.95 1-Butanol 80.5840 1.70 64133 08071
a: ref. 16, b: ref. 17, c: ref. 18, d: ref. 19, e: ref. 20, f: ref. 21, g: 3.51 6.4184 0.8074
ref. 22, h: ref. 23. 6.24 64042  0.8065
9.53 6.4887 0.8122
Kow .;__“5‘;‘_)] °ﬂ }\]—g‘ﬂ' A]i%ﬁ% Aldl’lCh, MCkaA]’-of] /‘] S‘E_]-/\] O—F.Qi l-Pentanol 811620 170 330958 15198
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Table 4. Effect of concentration of solute in stationary phase on K,,,

of the C,-C, alcohol at 25 °C
Compounds Concentration(g//) logK,,
n-Alcohols
1-Butanol 80.5840 0.8071
101.2520 0.8100
134.3067 0.8809
1-Pentanol 81.1620 1.5198
100.2520 1.5201
135.2700 1.4908
1-Hexanol 73.3333 2.0519
92.5220 2.0610
110.0000 2.0384
1-Heptanol 68.4000 2.5823
90.0520 2.5835
114.0000 2.5744
sec-Alcohols
2-Butanol 80.2460 0.6349
105.2550 0.6410
133.7433 0.6286
2-Pentanol 80.1780 1.2422
92.5820 1.2512
133.6300 1.2222
Table 5. Comparison of measured K,, with the reference data
Compounds logK. - Deviation(%)°
Ge.* S.F Ref.
1-Butanol 0.81 0.88" 0.84 4.03
1-Pentanol 1.52 1.50° 1.51 0.65
1-Hexanol 2.05 2.11° 2.03 1.06
1-Heptanol 2.58 2.73° 2.62 1.46
2-Butanol 0.64 0.68° 0.65 2.38
2-Pentanol 1.24 1.26" 1.25 0.63
a: ref. 14, b: ref. 15, c: l1ogK.0, . 108K o ey | x 100, *: generator
logKW’ Ge.

column method.

3

Table 6. The measured K,, of some organic compounds at 25 °C
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Fig. 2. Plot of the measured K,, by using generator column(O: n-al-
cohol, O: sec-alcohol) and S.F method(V¥: n-alcohol, V: sec-
alcohol) and the reference data( - ).

(The used compounds are listed in Table 5.)
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Molar Concentration
Compounds volume K. logK,,,
(Cm3 fmol) Ceh) Cleh
n-Alcohols
1-Butanol 91.97 10.8702 69.7138 6.4133 0.8071
1-Pentanol 108.63 23804 78.7816 33.0958 1.5198
1-Hexanol 12523  0.6451 72.6883 112.6852 2.0519
1-Heptanol 14135 01785 68.2215 382.1822 2.5823
sec-Alcohols
2-Pentanol 9235 15.1000 65.1460 43143 0.6349
2-Pentanol 108.85 43421 75.8359  17.4652 1.2422
Chlorinated compounds
Dichloromethane  64.10  6.8656 125.6824  18.3062 1.2626
Trichloromethane  90.67  1.4389 149.4041 103.1365 2.0134
Tetrachloromethane  97.09  0.2216 158.2173 713.7513 2.8535
Aromatic compounds
Benzene 9841 05041 869119 172.4098 2.2366
Toluene 106.85 0.1376 86.1454 626.1844 2.7967
p-Xylene 12393  0.0708 85.5882 1209.2070 3.0825
n-Alkanes
n-Hexane 131.61  0.0059 659341 1123239 4.0504
n-Heptane 14747 0.0016 683784 4383231 4.6417
n-Octane 163.54 0.0003 70.2497 24477247 5.3887
7
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Fig. 3. The measured K, in this work vs. molar volume for some
organic compounds at 25 °C.
(The used compounds are listed in Table 6.)
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Table 7. Slope and intercept of the first order linear equation of log-
K., vs. logC, at 25°C

Solubility’  Slope Intercept Correlation

Compounds @) @ ) coeff()
n-Alkanes -1.0728 5.2136 0.9983
n-Hexane 12.75
n-Heptane 3.10
n-Octane 0.72
Chlorinated compounds -1.1734  6.4095 0.9830
Dichloromethane 19456.34
Trichloromethane 7707.82
Tetrachloromethane 970.54
Aromatic compounds -0.8542  5.0467 0.9904
Benzene 1789.40
Toluene 518.09
p-Xylene 180.30
c: ref. 8.
8 T T T T T T T

logK

@ n—alkane

0+ ¥ chlorinated compound -1
M aoromatic compound \ﬁ
-1 1 1 i 1 1 1
-2 -1 0 1 2 3 4 5 €
lu:ngws

Fig. 4. Relationships between K, and water solubility at 25 °C.
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a : slope of the first order equation
b : intercept of first order equation
C : concentration of solute in i phase
C,  :saturated concentration of solute in water phase
f. : fugacity of solute in i phase
K : partition coefficient
K.. :1-octanol/water partition coefficient
r : correlation coefficient
V.  :molar volume of solute in i phase
X; : liquid phase mole fraction of the solute in i phase
azlolAa 2Xt
Y : activity coefficient of solute in i phase
P : density
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