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#-Octanol-\vaterr partition coefficients, aqueous solubilities and 
Henry'ss Law constants of fatty acid esters. 

Hildoo B. Krop, M arun J.M. van Velzen, John R. Parsons and Harrie A.J. Govers 

(Chemospheree 34,107-119,1997) 

Abstract t 

TheThe aqueous solubility and n-octanol-water partition coefficient of fifteen fatty acid esters are 

determineddetermined by the RP-HPLC method. Aqueous solubilities decrease from 5.7 x 10's Mfor methyl 

capratecaprate to 5.3 x 10' '2 Mfor methylbehenate while the log Koa's increase from 4.4 to 10. 

SpecialSpecial attention is given to satisfying the statistical assumptions underlying the establishment 

ofof the calibration line. Residual plots show that in this case small systematic errors are introduced 

rapidlyrapidly even if the selected substances for the calibration line are similar in their pbysiscalproperties to 

thethe fatty acid esters. 

CombiningCombining previously determined vapour pressure data with the estimated solubility values 

allowsallows for the estimation of Henry's law constants. Although the calculated values are not very 

accurate,accurate, it can be concluded that they are in general lower than those of the halogenated hydrocarbon 

solvents. solvents. 

Introductio n n 

Inn the recently started project "Vegetable Oils and their Fatty Acid esters as 

substitutess for organic solvents in industrial Processes (VOFAPro)" the introduction 

andd use of fatty acid esters as possible substitutes for volatile organic (chloro)-

hydrocarbonss are investigated. Before their introduction onto the market an 

environmentall  risk assessment must be made. Therefore some environmentally 

importantt physical chemical parameters have to be estimated or measured which are 

subsequendyy used in a risk assessment program. 

Inn this paper the fatty*  acid esters used are divided into three groups: one 

consistingg of the esters of the saturated methyl fatty acids wim an even number of 

C-atomss ( from C12 to C ^, a second one of different length of «-alcohol groups of 

thee fatty acid lauric acid and a third group of methyl esters with different degree of 

unsaturationn of C18 fatty*  acids. 
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Forr most of the fatty acid esters the environmentally important parameters are 

difficul tt to obtain. The «-octanol-water partidon coefficient (Kw) or (liquid) solubility 

(C/)) in water, for example, are difficult to measure direcdy because of the ease of 

formationn of emulsions or micelles (Harnish et al. 1983). These parameters, however, 

aree important in many fate models. While the (liquid) solubility is frequently used 

direcdyy in these models, the log Kou is often used as a descriptor to estimate other 

environmentallyy important parameters like the bioconcentration factor (Barron 1990, 

Dii  Toro et al. 1991), toxicity (McCarthy et al. 1992) or sediment-water partition 

coefficientt (Karickhoff 1984, Pignatello 1989). 

Too overcome the practical difficulties of the direct methods, indirect methods 

aree used. In this paper the K0!t, and Q are determined using the RP-HPLC-method 

whichh has been approved by the OECD (OECD) as method for estimating Kou for 

substancess in the log Kow range up to 6. This method essentially is a linear relationship 

(QSAR)) between the logarithm of die capacity factor (k) and the logandim of n-

octanol-waterr partition coefficient. The use of this method for higher log Kov values 

wass hampered by the lack of standards with reliable high log Kow values. The 

introductionn of the generator column method (Von Weil 1974, May and Wasik, 1978) 

orr the slow stirring method (De Bruijn 1991) improved the quality of the 

experimentallyy measured high values substantially and nowadays the RP-HPLC 

methodd is also used to estimate log K0Si > 6 (Rapaport and Eisenrich 1984, Brodsky 

andd Ballschnitter 1988, Burkhard et al. 1985). 

Inn the RP-HPLC method the capacity factor (k) is used, defined as the ratio of 

thee net retention time (tr-t0) and that of the unretarded component (t0). This ratio 

determiness the molecular distribution of die solute between the stationary and the 

mobilee phase. It is found that this distribution is to a first approximation linearly 

relatedd to the one between the n-octanol and water phases or to water and the 

compounds'' own phase solubility (McDuffie 1981, Opperhuizen et al. 1987, Mackay et 

al.al. 1980). A calibration line between direct expenmental values of the log Koa at 25°C 

andd the logarithm of the capacity factor is established. Preference is given to 

experimentall  values from the same class of substances, in our case the fatty acid esters 

withh carbon numbers higher dian 10. However a thorough literature search revealed 

ven'' few useful values for both log Koa. and C, (Sobotka and Kahn 1931, Tewan et al. 

1982).. Other values must then be chosen. 
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Inn addition, to use the established calibration line to predict other values, a 

numberr of statistical assumptions must be satisfied (Lyman et al. 1990, Stone and 

Jonathann 1993;. Attention will be paid to these aspects in this paper. 

Usingg the results of a recently established method to determine accurately the 

vapourr pressure of a substance at environmental temperature and the aqueous 

solubilityy found here, a Henry's Law constants of the chosen fatty acid esters can be 

calculated.. Comparison of this value to those of other solvents frequendy used in 

industriall  cleaning processes indicates whether a substitution of these solvents by fatty 

acidd esters will reduce the undesirable aspect of the formation of possible toxic 

vapours. . 

Materialss and methods 

Chemicals Chemicals 

Alll  esters, with the exception of 2-ethylhexyl laurate were purchased from 

Sigma,Sigma, Zwijndrecht, the Netherlands. The 2-ethylhexyl laurate was a gift of 

Unichema,, Gouda, the Netherlands. All chemicals were stored below 5°C. Purity was 

checkedd by GC and found to be higher than 99%. No peak interference was found 

onn the GC. HPLC-grade methanol and doubly distilled deionized water sparged with 

heliumm were used as solvents. 

Apparatus Apparatus 

AA LKB 2150 HPLC and a Bruker Refractive Index-detector were used. The 

chromatographh was equipped with a Promus autosampler. A Merck Lichrosphere 100 

RPP 18 colum (5 Jim) was used. The apparatus was operated with a flow rate of 1.0 

ml/minn under a pressure of 36 bar. The solvent for isocratic elution was 90% 

methanoll  in water. The column was thermostatted at 36  1 °C. At this temperature 

thee most retarded fatty acid ester took about 90 minutes to be chromatographed. The 

deadd retention time (t̂ ) was determined with formamide. 

Calculations Calculations 

Alll  retention time calculations, data storage and handling, and simple statistical 

calculationss were performed with Excel 5.0 for Windows. For more complex 

statisticall  calculations Statgraphics for Windows (Oasis, Nieuwegein, the Netherlands) 

wass used. 
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Results s 

CalibrationCalibration line 

Onlyy ver}- few experimental log K01l. and log C'rvalues at 25 °C determined by a 

methodd other man RP-HPLC one are available for the chosen group of fatty acid 

esters.. They are not included in the calibration line, but were used to validate the 

establishedd QSAR. A calibration line consisting of only fatty acid esters is therefore 

difficul tt to achieve. However, GC experiments showed (Krop et al. 1997) that the 

fattyy acid esters behave quite similarly to the corresponding alkanes (of equivalent 

mass). . 

Thiss seems reasonable since the chosen fatty acid esters all have a long carbon chain 

(nn > 12 - 22) which will strongly diminish the influence of the polar ester group. The 

calibrationn substances therefore include only apolar hydrocarbons. 

Tablee 2.1 shows the selected substances with their capacity factors, the corresponding 

loglog Km, and log C\ values with their 95% confidence interval (C.I.) if it was possible to 

retrievee the standard deviation and the number of data points from the original 

reference.. Solubility values used had been determined by the generator column or the 

vaporr phase methods at 25°C. Log Kow values had also been determined by the 

generatorr column and the slow stirring methods at 25 °C. If more values determined 

byy the chosen methods were found in the literature, they were also included in the 

calibrationn line if their 95% confidence interval showed an overlap with the otiher 

value(s).. This will improve the statistical quality of the line w^hich depends on the 

numberr of independent measurements (n). Table 2.1 shows that for the substances of 

whichh more than one value is known, only one solubility value (of chrysene) seems to 

falll  out of the 95% C.I. range of its other values. However, since the other solubility 

valuess from the same reference do not indicate a systematic deviation, the value for 

chrysenee was included in the calibration set. Solid solubility values determined by the 

generatorr column were converted to the liquid ones if the substance is a solid at room 

temperaturee using the fugacity factor (Mackay et al. 1992) exp{6.79 (1-TJT)} where 

TTmm is the melting point (above 25 °C). Log Kow values for octyl- and decylbenzene had 

beenn determined by the RP-HPLC method Haxnish et al. 1983) but since they were 

estimatedd from a calibration line consisting only of alkyl benzenes, these values were 

regardedd as reliable. 
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Tablee 2.1 Logarithms of the experimental capacity factors, literature values of the n-octanol-water 

partitionn coefficients and solubilities of the substances used in the determination of the calibration 

lines.. The 95% confidence interval is indicated in parenthesis. 

Substancee log k' log 1^.(95% CI.)*  {Kef) log C,7(mol/L)(95% C.I.) (R$ 

(n=5) ) 

t-Butylbenzenee 0.1073 4.11(0.10)b (//) -3.66(?)c (/) 

Fluorenee 0.1678 4.18(?) (10) -4.10(0.01) (i) -4.10(0.01) (S) 

-4.03(0.15)) (7) 

Hexanee 0.2482 4.11(0.12)0 -3.84(0.03)0 

Phenanthrenee 0.2528 4.51(0.06) (8) 4.57(?) (10) -4.50(0.02) (3) -4.50(0.02) (6) 

4.56(0.02)) (12) -4.58(?) (8) 

Pentylbenzenee 0.3339 4.90(0.15) (2) -4.59(0.02) (2) -4.64(0.07)0 

Heptanee 0.3854 4.66(0.14)0 -4.45(0.02)0 

Hexylbenzenee 0.4641 5.52(0.17) (2) 5.25(0.14) 0 -5.20(0.02) 0 -5.25(0.03) 0 

Octanee 0.5208 5.18(0.16)0 -5.02(0.02)0 

Chrysenee 0.6031 5.82(0.35)0 -5.83(0.13) (5) -6.07(0.05) (7) 

-5.911 CO 0 
Octylbenzenee 0.7303 6.29(0.20) 0 

Decylbenzenee 0.9951 7.33(0.20)0 -7.94(?) (4) 

(1)) Sutton 1975 (2) Tewan 1981 (3) Owens 1986 (4) Sherblom 1992 (5) May 1978 (6) Wasik 

19833 (7) Billington 1988 (8) Opperhuizen 1992 (9) Harnish 1983 (10) Miller 1985 (11) Sangster 

19899 (12) DeBruijn 1991 
11 When indicated, uncertainty in original reference is considered as standard deviation. 
bb Confidence interval of unknown percentage. 
cc (?) Only standard deviation given. No indication of the number of independent measurements. 

Al ll  the capacity factors were determined in quintupücate. A linear dependence 

betweenn the error and the capacity, k', is found, which is removed by a logarithmic 

transformationn (data not shown). Also the C.I. of the logarithm of the capacity factor 

iss suffkiendy small compared to the cited C.I. of the log Kow and the log C\ values of 
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thee reference compounds. This confirms two conditions (no systematics in the error 

off  the used values and a much smaller error in the corresponding x-values than the y-

values)) before a least square minimization can be performed. The estimated linear 

relationshipss for the log Kw or log C\ and the log k' are men as follows: 

 KJ95% C.J.) = (3.52  0.23) + (3.74  0.48) log k' 

(„(„  = U, f(adj) = 0.95, s.e.r. = 0.24, F = 208) 

(2.1) ) 

loglog Q (95% C.I.) = (-3.16  0.25) - (4.53  0.59) log k' 

(n=18,(n=18, r^(adj) = 0.94, s.e.r. = 0.29, F = 273) 

(2.2) ) 

o o 
l 0 2 K n n 

ioo (J 
M M 
O O 

l ogk ' ' 

Fig.. 2.1 Correlation of literature log K„ , and log C, data with experimental log k' values for the 

chosenn reference substances according to Eqs. 2.1 and 2.2. Curved lines mark the 95% prediction 

Figuree 2.1 shows both die calibration graphs with their 95% prediction interval. It can 

bee seen that the prediction interval is much larger than the error in the experimental 

values. . 
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Tablee 2.2 Estimated and literature aqueous solubilities and octanol-water partition coefficients of 

fattyy acid esters with their 95% prediction interval. 

Methyll  caprate 

Methyll  laurate 

Methyll  myristate 

Methyll  palmitate 

Methyll  stearate 

Methyll  arachi-

date e 

Methyll  behe-

natate e 

Methyll  linolenate 

Methyll  linolate 

Methyll  oleate 

Methyll  erucate 

Ethyll  laurate 

Propyll  laurate 

Butyll  laurate 

2-Ethylhexyll  lau-

rate e 

logg k' (exp) 

0.2397 7 

0.5042 2 

0.7710 0 

1.0320 0 

1.2896 6 

1.5427 7 

1.7940 0 

0.7389 9 

0.8809 9 

1.0491 1 

1.5472 2 

0.584Ó Ó 

0.6903 3 

0.7979 9 

1.2044 4 

qs(mol/L) ) 

5.70E-05 5 

(2.05E-05)1 1 

3.62E-05 5 

2.24E-07 7 

1.48E-08 8 

1.01E-09 9 

7.21E-11 1 

5.25E-12 2 

3.14E-07 7 

7.14E-08 8 

1.24E-08 8 

6.88E-11 1 

1.57E-0Ó Ó 

(3.1E-07)2 2 

5.21E-07 7 

1.70E-07 7 

2.45E-09 9 

+95%P.I. . 

2.61E-04 4 

1.53E-05 5 

3.12E-06 6 

8.72E-07 7 

2.64E-07 7 

8.36E-08 8 

2.69E-08 8 

3.68E-06 6 

1.80E-06 6 

8.04E-07 7 

8.19E-08 8 

8.84E-06 6 

4.78E-06 6 

2.72E-06 6 

3.91E-07 7 

-95%P.I. . 

1.25E-05 5 

8.58E-07 7 

1.61E-08 8 

2.51E-10 0 

3.85E-12 2 

6.233 E-l 4 

1.02E-15 5 

2.67E-08 8 

2.83E-09 9 

1.90E-10 0 

5.78E-14 4 

2.77E-07 7 

5.67E-08 8 

1.0ÓE-08 8 

1.54E-11 1 

log g 

4.42 2 

5.41 1 

6.41 1 

7.38 8 

8.35 5 

9.30 0 

10.2 2 

6.29 9 

6.82 2 

7.45 5 

9.32 2 

5.71 1 

6.11 1 

6.51 1 

8.03 3 

(  95%P.I.) 

(0.43) ) 

(0.46) ) 

(0.77) ) 

(1.20) ) 

(1.63) ) 

(1.90) ) 

(2.60) ) 

(0.73) ) 

(0.94) ) 

(1.22) ) 

(1.92) ) 

(0.53) ) 

(0.66) ) 

(0.82) ) 

(1.48) ) 

Ref. . 

4.44 V 

4.Ó23 3 

6.023 3 

6.593 3 

7.223 3 

7.813 3 

'Tewaril982 2 
22 Estimated from extrapolated values of ethyl esters of fatty acid esters from Sobotka 1931 
3Burkhardl985 5 
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Tablee 2.3 Liquid vapour pressure and Henry's Law constant (HLQ with their 95% 

confidencee interval of fatty acid esters at 298.15 K. 

Methyll  caprate 

Methyll  laurate 

Methyll  myristate 

Methyll  palmitate 

Methyll  stearate 

Methyll  arachidate 

Methyll  behenate 

Methyll  Unolenate 

Methyll  linolate 

Methyll  oleate 

Methyll  erucate 

Ethyll  laurate 

Propyll  laurate 

Butyll  laurate 

2-Ethylhexyll  laurate 

ïogp; ; 

4.50 0 

-2.50 0 

-3.47 7 

-4.43 3 

-5.36 6 

-6.26 6 

-7.17 7 

-5.07 7 

-5.06 6 

-5.14 4 

-7.00 0 

-2.83 3 

-3.29 9 

-3.74 4 

-5.22 2 

Pii  (Pa) 

4.18 8 

4.20E-01 1 

4.48E-02 2 

4.99E-03 3 

5.86E-04 4 

7.41E-05 5 

9.06E-06 6 

1.14E-03 3 

1.15E-03 3 

9.72E-04 4 

1.33E-05 5 

1.95E-01 1 

6.76E-02 2 

2.40E-02 2 

8.03E-04 4 

HLC C 

(Paa mVmol) 

73 3 

120 0 

200 0 

340 0 

580 0 

1000 0 

1700 0 

3.6 6 

16 6 

80 0 

190 0 

130 0 

130 0 

140 0 

330 0 

-95%% CI. 

19 9 

0.23 3 

0.12 2 

0.049 9 

0.019 9 

0.008 8 

0.003 3 

0.003 3 

0.006 6 

0.010 0 

0.001 1 

0.19 9 

0.12 2 

0.076 6 

0.018 8 

+95%% CI. 

290 0 

430 0 

2400 0 

17000 0 

133000 0 

1040000 0 

7700000 0 

37 7 

350 0 

4500 0 

200000 0 

610 0 

1000 0 

2000 0 

45000 0 

11 Krop 1997 

Thee main error in the predicted values stems mainly from the uncertainty of the 

calibrationn line. 

PredictedPredicted values. 

Tablee 2.2 shows the results of the calculation of the log Kow and Cj values at 25 

°CC using die calibration lines, their 95% prediction interval and the experimental 

valuess of log k' of the fatty acid esters at 309.15 K. The range of the P.I. of the 

aqueouss solubility on both sides of the value are different because of the log to linear 
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transformation.. The table shows that the few literature values available for the esters 

nearlyy all fall within this prediction interval. The C.I. of the cited values in case of 

directt methods or P.I. in case of indirect ones could not be traced. The sometimes 

largee prediction interval means that the real value cannot be predicted ver)' accurately, 

whichh in turn means that the use of these values, e.g. in fate models, is limited. 

Henry'sHenry's Law constants. 

AA recently developed method to estimate accurately the liquid vapour pressure 

(Kropp et al. 1997, Spieksma et al. 1994) has been used by us to measure these values 

off  the esters. With the estimated solubility values of the fatty' acid esters in water and 

theirr prediction intervals these Henry's Law constants and their 95% confidence 

intervall  can be calculated according to HLC = P/C/ (Table 2.3). 

Discussion n 

CalibrationCalibration line 

AA correcdy established calibration line should give a random pattern of 

residuals.. This random pattern is found if one makes a residual plot of the log k' and 

loglog Kow values. A similar plot versus the index, the independent members of each class 

off  substance, shows a difference (Fig. 2.2). Especially for the plot of log Q, and to a 

lesserr degree for that of log K01i, and the index, the residuals show a distinct pattern 

moree or less grouped around their respective class. Such a distinctive pattern actually 

prohibitss the use of the established calibration line to predict other values since the 

fundamentall  concept of the established relationship is based on the homogeneity of 

thee datapoints. However the measured effect is not large, which is also shown by the 

goodd overall statistical parameters of the calibration lines. 

Thee quality of the calibration line, although useful at the moment, can be improved 

byy separation of the classes. This is consistent with what has been pointed out in the 

past.. Systematic errors may be caused by the different interaction patterns of the 

chemicall  classes with the modifier percentage (Opperhuizen 1987, De Voogt 1991). 

Thee correct statistical pattern may be found when the modifier percentage is changed 

orr extrapolated to that of 100% water. However the OECD method does not take 

intoo account this effect since the reference compounds may include many different 

chemicall  classes and only a single modifier percentage is recommended. 
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Logg Kow 

Logg Cs 

0.25 5 
V. V. 
"a a 
|| 0.05 
"5. "5. 
i . . 

Si i 

-0.15 5 

-0.35 5 

z z 
j-butylbz z 

.pentylbz z 

octylbz z f lnnr: : 

phen. . 

phep. . 

hexvlbz z 

h ePl a nSS «octane 
hexane* * 

phen. . 
*chrys s 

66 9 12 15 18 
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= = — — 

0.55 5 

0.35 5 

0.15--

p p 
0.05--

0.25--

pentv v 

ntylb b 

t-but t 

octane e 
 «heptane 

hexane e 

lbz z 
.hexylbzz «chrys. 

hexylbzz Vhr 
JJ fluor . 

__ IH! or- Dhen. . .h r v fluor .. .  *cnr> phen. . 

122 16 20 

Index x 

Figg 2.2 Residual plots of log K^, and log C,s versus the index. 

I tt might be thought that the use of the fugacity factor can also cause these systematic 

errors.. However, this factor is only necessary in the class of polycyclic aromatic 

hydrocarbons.. The other two classes consists of substances which are all liquid at 

roomm temperature. Fig. 2.2 shows that especially the two liquid classes are separated 

inn both plots, reducing the possibility of the fugacity as a cause of the systematic 

error. . 

AqueousAqueous solubility and octanol-waterpartition coefficient. 

Tablee 2.3 shows that nearly all experimental values known from the literature 

falll  within the predicted interval, with the exception of that of methyl laurate. The 

causee of this deviation is unknown. However, the ethyl incrimental value of log Km. on 

goingg from methyl caprate to methyl stearate is consistently one log unit in this paper 
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whilee in the given refrerence (Burkhard 1985) it is only 0.6 log unit. In the same 

reference,, methyl caprate appears to be an outlier with a difference of 1.4 log unit 

betweenn methyl laurate and methyl caprate. However, the two values of methyl 

capratee do not deviate systematically from each other while this is not the case for 

methyll  laurate. The incremental values in both RP-HPLC methods suggests a 

possiblee systematic difference. 

Thee sometimes large prediction intervals are caused by the fact that for a 

numberr of fatty acid esters, extrapolation of the established calibration line took 

place.. Although the statistical parameters of tine calibration line are quite good, any 

extrapolationn rapidly leads to an increase in the prediction interval. The establishment 

off  reliable log Kou, and log C\ in the high areas and/or more reliable experimental values 

off  the calibration substances (higher value of n) will diminish the prediction interval. 

Inn a fate model, however, it is the sensitivity of the outcome to the value which 

givess us the tools to establish those properties which should be determined more 

accurately.. A larger interval may be tolerated as soon as the outcome is more or less 

insensitivee to the value. 

Theoryy indicates a close relationship between Kom and C[ values (Mackay et at. 

1992,, Lyman et at. 1990, Miller et at. 1985). Both calibration lines (Eqs. 2.1-2 ) can 

thereforee be combined into the following equation: 

loglog Kow + log Cl
s(95% CI.) ~ 0.41  0.23) - 0.83  0.50) log k'. (3) 

(n(n = 13, s.e.r= 0.18, ^(adj) = 0,50, F = 13) 

AA slight but significant solubility - «-octanol-water partition coefficient correlation 

withh tht capacity factor is found. A similar correlation was reported previously (Miller 

etet al. 1985) with the molar volume, which was related to a pseudo solubility factor, Q, 

off  the liquid chemical in «-octanol saturated with water. Since the capacity factor is 

relatedd to die distribution of the substance between the two phases such a 

dependencee may be expected. 

Henry'sHenry's law constants 

Thee Henry's Law constants (HLC) values in Table 2.3 are considerable 

uncertain,, which is mainly caused by the inaccurate values of the aqueous solubility. 

Tablee 2.4 shows a compilation of HJLC-data for different classes of substances 

frequentlyy used in cleaning processes in industry. HLC values for some chlorinated 
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hydrocarbonss exceed 100 000. It is difficult to establish the uncertainty in the values 

fromm the references. It seems that the HLC values of the fatty' acid esters are slightly 

lowerr than those of the volatile chlorinated hydrocarbons (Mackay et al. 1992) and as 

suchh the substitution of these substances by a fatty' acid esters may be desirable in 

termss of a risk factor because of their lower escaping tendency from water and 

thereforee lower risk of inhalation. 

Tablee 2.4 Range of log K^. and HLC -values for some classes of substances frequently found in 

industriall  cleaning processes. 

Substancess log K^ - values HLC-values (Pa m3/mol) 

aliphaticc hydrocarbons 3 - 5 

monoaromaricc hydrocarbons 2-5 

chlorinatedd hydrocarbons 1 - 3 

fattyy acid esters 5-10 

Inn general, policy-decision bodies accept a tolerance of a factor of 10, one log 

unitt in the value. Sometimes this tolerance can only be based on the established 

predictionn interval. When a QSAR is used, as in this paper, the results in Table 2.2 

showw that many fatty acid esters still have uncertainties in their aqueous liquid 

solubilitiess and log Kow values exceeding this factor although the established QSAR 

iss quite accurate. The uncertainty in the HLC-value increases more since the error of 

thee pressure still has to be incorporated in the calculation. 

Conclusion n 

Thiss paper has shown that prediction of log Kow and log C/-values by the RP-

HPLCC is method is possible but quickly leads to large prediction intervals. This is 

causedd by considering the quality of prediction of the model instead of the frequently 

usedd quality of fit  of the model. The established calibration line in the RP-HPLC 

methodd using the OECD guidelines, may still hide systematic errors. They become 

visiblee if the statistical assumptions underlying the calibration line, are better 

investigated.. Even when the calibration line was established by similar substances, 

55 000 - 300 000 

5000 - 3 000 

1000 - 3 000 (> 100 000) 

500 -1500 
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systematicc errors can be introduced rapidly as has been shown in this paper. Finally 

ann accurate relationship of the calibration line does not guarantee an accurate 

predictionn value, which may be used in fate models. 
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