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ABSTRACT

Octanol/water partition coefficients of 52 chemicals were calculated using RP-HPLC estimation method
and predicted by computer program, PCHEM. The result showed relationship between literature values and
RP~HPLC observed values (relative coefficient r2 = 0.916), but the relationship of PCHEM values with
literature values was lower than RP-HPLC value (relative coefficient 12 =0.795). The average difference in
partition coefficient between the RP~-HPLC method and flask-shaking method was log Kow =0.54, while the
average difference between the values predicted form the computer program and flask -shaking method was
log Kow =0.36.

Compared to octanol/water partition coefficients by 3 methods (Flask-shaking, RP-HPLC, computer
prediction), the octanol/water partition coefficient values based on the flask~shaking method were very similar
to the literature values, while the octanol/water partition coefficient values by RP-HPLC method without to
consider the dead time, and computer prediction values did not significantly differ with the literature values.
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o HPLC 1 : Spectra System, Detector :

System UV 3000
Column : Waters —Bondapak C18 column

Spectra

Mobile phase : 75% methanol in water
Flow rate : 1.3 ml/min, Wavelength : 254 nm
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o HPLC 2 : JASCO familic-300s, Detector :
JASCO UVDEC-100-VI
Column : Waters —Bondapak C18 column
Mobile phase : 75% methanol in water
Flow rate : 1.3 ml/min, Wavelength : 254 nm

o Gas Chromatograph : HP6890 (Hewlett Packard,
Us.)
Detector : NPD, Column : HP-5, 30m x 0.53

mm X 1.2 pm

Temp. : Oven 195°C, Injector 250°C, Detector

250°C
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Table 1. Octanol/water partition coefficients and typical
HPLC retention times of the calibration chemicals

mixture
Measured typical
Chemical Literature retention time
log K
08 Row Minutes  log Minutes
Aniline 09 3.16 0.501
Benzene 212 5.09 0.707
Bromobenzene 2.99 7.37 0.868
Naphthalene 3.6 8.62 0.937
Biphenyl 40 12.84 1.110
Bibenzyl 4.81 2223 1.349
p.p'~DDT 6.2 63.10 1.801
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g. 1. Octanol/water partition coefficients and typical HPLC
retention times of the calibration chemicals mixture.
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Fig. 2. Relationship of octanol/water partition coefficient of
RP-HPLC estimation values and those from litera-
ture of 52 chemicals.
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Table 2. Octanol/water partition coefficient of selected chemicals

=
=+

AW AL HAE 193

LogKow
O RP-HPLC @ PCHEM @ Literature value* [®-D] [@-@]

Chemical

o-Nitroaniline 1.79 2.02 1.79 0.00 0.23
m-Nitroaniline 1.58 147 137 0.21 0.10
o-Chloroaniline 1.87 1.72 1.92 0.05 0.20
p—Chloroaniline 1.78 1.72 1.83 0.05 0.11
o—Toluidine 1.68 1.62 1.32 0.36 0.11
m-Toluidine 1.68 1.62 143 0.25 0.19
p-Bromoaniline 1.88 1.97 2.26 0.38 0.29
p-Anisidine 140 1.16 0.95 0.45 0.21
m-Anisidine 1.44 1.16 0.93 0.51 0.23
4-Nitrophenol 1.67 191 191 0.24 0.00
Anthracene 448 435 4.45 0.03 0.1
Chloroform 1.86 1.52 1.97 0.11 0.45
Hexachlorobenzene 6.90 5.86 6.18 0.72 0.32
Malathion 2.70 229 2.75 0.05 0.46
Azinphos~methyl 2.54 2.53 2.96 0.42 0.43
Linuron 2.76 291 3.00 0.24 0.09
Phosmet 2.55 248 2.96 0.41 0.48
Simazine 198 240 2.10 0.12 03
Dithianon 307 2.98 320 0.13 0.22
Thiophanate —methyl 1.69 245 1.50 0.19 0.95
Carbofuran 1.81 2.30 1.52 0.29 0.78
IBP 3.56 3.57 321 0.35 0.36
Carbaryl 1.90 2.35 1.59 0.31 0.76
Methomyl 1.22 0.61 1.24 0.02 0.63
Phorate 396 337 392 0.04 0.55
Alachlor 324 337 3.84 0.6 047
Captan 241 1.84 2.79 0.38 0.95
Procymidon 306 2.59 3.14 0.08 0.55
BPMC 245 2.86 2.79 0.34 0.07
Captafol 2.99 2.52 3.18 0.19 0.66
Triforin 2.27 202 2.20 0.07 0.18
Dicofol 427 5.81 428 0.01 1.53
Bentazone 0.23 1.67 046 0.23 1.21
Dicamba 0.27 2.14 0.16 0.11 1.98
Chlorothalonil 2.89 3.66 2.89 0.0 0.77
EPN 4.44 447 4.57 0.13 0.1
Diazinon 3.92 3.86 3.30 0.62 0.56
Chlorpyrifos 5.38 4.66 4.70 0.68 0.04
Dimethoate 1.40 0.28 0.70 0.7 0.43
Phosphamidone 1.58 0.38 0.79 0.79 0.41
Metolachlor 327 324 2.90 0.37 0.34
Isoprothiolane 295 2.79 2.16 0.79 0.63
Butachlor 5.10 4.84 4.57 0.53 0.27
Toluene 2.71 2.54 2.69 0.02 0.15
Carbon tetrachloride 2.74 244 2.64 0.10 0.20
2-Chlorophenol 1.75 2.16 2.15 0.40 0.01
0—Cresol 1.76 2.06 1.95 0.19 0.11
2,6-Dimethylphenol 206 - 234 0.28 -
Phenol 1.47 1.51 1.46 0.01 0.05
4-Chlorophenol 1.91 2.16 2.39 0.48 0.23
p-Cresol 1.72 2.06 1.94 0.22 0.12
4-bromophenol 204 2.40 2.59 0.55 0.19

* De Kock, 1987, Sicbaldi. 1993
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Fig. 3. Relationship of octanol/water partition coefficient of
PCHEM prediction values and those from literature
of 52 chemicals.
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Fig. 4. Relationship of octanol/water partition coefficient of RP~HPLC estimation values and PCHEM prediction values

and those from literature of 8 pesticides.
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Table 3. Octanol/water partition coefficient of selected chemicals by each test methods and literature values
Log Kow ) ® ©) @
Chemical Flask-shaking RP-HPLC PCHEM Litera—ture Vale & 01 [@-@] [@-®)
Azinphos—methyl 271 2.54 2.53 2.96 0.25 0.42 0.43
Carbofuran 1.46 1.81 2.30 1.52 0.06 0.29 0.78
IBP 3.21 3.56 357 321 0.0 0.35 0.36
Methomyl -0.17 122 0.61 124 141 0.02 0.63
Alachlor 3.05 324 337 3.84 0.79 0.60 047
BPMC 276 245 2.86 279 0.03 0.34 0.07
Bentazone 1.29 023 1.67 046 0.83 0.23 1.21
Butachlor 447 5.10 4.84 4.57 0.10 0.53 027
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