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1 SUMMARY 

The partition coefficient of  has been determined using the HPLC method, designed 
to be compatible with Method A.8 Partition Coefficient of Commission Regulation (EC) No 
440/2008 of 30 May 2008, Method 117 of the OECD Guidelines for Testing of Chemicals, 
13 April 2004 and Method 830.7570 of the OCSPP Guidelines.   

The partition coefficient has been determined to be in the range of less than 12.6 to greater 
than 1 x 1010, log10 Pow <1.1 to >10.   

By area percentage normalization, 33.0% of the test item had a log10 Pow <1.1 to 10 and 
67.0% of the test item had a log10 Pow  >10.   

The results are shown in the following table: 

Peak number Partition 
coefficient Log10 Pow Mean Area % 

1 <12.6 <1.1 1.67 
2 <12.6 <1.1 1.00 
3 94.5 2.98 3.17 
4 1.15 x 104 4.06 2.61 
5 5.18 x 104 4.72 3.18 
6 2.58 x 105 5.41 4.85 
7 4.23 x 105 5.63 0.20 
8 7.77 x 105 5.89 1.60 
9 1.43 x 106 6.16 0.18 

10 2.19 x 106 6.34 0.79 
11 1.43 x 107 7.16 4.18 
12 4.37 x 107 7.64 0.75 
13 1.88 x 108 8.27 6.80 
14 5.71 x 108 8.76 0.41 
15 1.92 x 109 9.28 1.17 
16 2.77 x 109 9.44 0.52 

17-31 >1 x 1010 >10 67.0 
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2 INTRODUCTION AND PURPOSE 

The purpose of this study is to evaluate the partition coefficient of the test item. 

2.1 Study Details 

  

2.2 Study Schedule 

Experimental starting date: 14 June 2016 

Experimental completion date: 29 June 2016 

2.3 Regulatory Testing Guidelines 

The test methods described are designed to be compatible with the procedures indicated by 
the following internationally accepted guidelines and recommendations: 

• Commission Regulation (EC) No 440/2008 (as amended) of 30 May 2008 

• OECD Guidelines for Testing of Chemicals 

• US EPA Office of Chemical Safety and Pollution Prevention (OCSPP) formerly the 
Office of Prevention, Pesticides and Toxic Substances (OPPTS), Series 830: Product 
Properties Test Guidelines and Series 835: Fate, Transport and Transformation Test 
Guidelines 
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3 MATERIALS 

3.1 Test Item and Supporting Information 

Information as provided by the Sponsor.  The Certificate of Analysis provided by the Sponsor 
is presented as Annex 1. 

Appearance/Physical state: Yellow liquid 

Purity: UVCB 
Expiry date: 21 April 2018 
Storage conditions: Room temperature, in the dark 
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4 TEST METHODS 

4.1 Partition Coefficient (n-Octanol/Water) 

4.1.1 Test System 

The determination was carried out using the HPLC Method designed to be compatible with 
Method A.8 Partition Coefficient of Commission Regulation (EC) No 440/2008 of 30 May 
2008 and Method 117 of the OECD Guidelines for Testing of Chemicals, 13 April 2004 and 
Method 830.7570 of the OCSPP Guidelines. 

The test system consisted of a high performance liquid chromatograph with an appropriate 
detector.  A reverse phase HPLC column with a very low percentage of polar groups was 
used. 

4.1.2 Performance of the Test 

4.1.2.1 Preliminary Estimate 

A preliminary assessment of the partition coefficient was calculated using KOWWIN v1.68 
(September 2010), © 2000 U.S. Environmental Protection Agency, based on information on 
the test item provided by the Sponsor. 

The calculation method is based on the theoretical fragmentation of the molecule into 
substructures for which reliable log Pow increments are known.  The log Pow is obtained by 
summing the fragment values and the correction terms for intramolecular interactions. 

4.1.2.2 Definitive Test 

Preparation of sample solution 
Test item (0.5001 g) was diluted to 50 mL with methanol (MeOH) to give a concentration of 
10.0 g/L. 

Preparation of dead time solution 
The dead time was determined by measuring the retention time of thiourea (purity* >99%, 
25 mg/L solution in MeOH:H2O, 85:15 v/v). 

Preparation of reference standard solution 
A solution of reference standards (see following table) was prepared in MeOH. 

                                                 
* Value quoted by supplier 
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Table 1 

Standard Purity (%)* Concentration (mg/L) 

Benzoyl alcohol 99.9 60.0 
Triphenylamine 99+ 150 
DDT 98.7 158 
Nonylbenzene 97 1.01 x 103 
Phenylundecane 99 1.01 x 103 
Phenyldodecane 97 1.03 x 103 

Phenyltridecane 99 1.00 x 103 

Phenyltetradacane 97 1.02 x 103 

Determination of retention time 
The sample, dead time and reference standard solutions were injected in duplicate using the 
following HPLC parameters: 

HPLC System : Agilent Technologies 1100 Series 
Detector type : Ultraviolet (UV) 
Column : Kinetex EVO C18 5µm (150 x 4.6 mm id) 
Column temperature : 30 ºC 
Mobile phase : 85:15 MeOH:H2O 

ramped to 100% solvent after 55 mins 
pH of mobile phase : 7.2 
Flow-rate : 1.0 mL/min 
Injection volume : 10 µL 
UV detector wavelength  : 210 nm 

Typical chromatography is presented in Appendix 2. 

4.1.3 Calculations 

Construction of calibration curve 
A calibration curve was constructed from the retention time data of the dead time and 
reference standard solutions (Figure 1).  The capacity factors (k′) for the reference standards 
were calculated using Equation 1.  Log10 Pow values of the reference standards are those 
quoted in Method 117 of the OECD Guidelines for Testing of Chemicals, 13 April 2004. 

Partition coefficient of sample 
The capacity factor was calculated using Equation 1 and the log10 Pow value determined using 
Equation 2 with reference to the calibration curve (Figure 1). 

  

                                                 
* Value quoted by supplier 
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4.1.3.1 Capacity factor 

The capacity factor was determined using the following equation: 

Equation 1 

0

0r

t
tt

'k
−

=  

where: 

k′ = capacity factor 
tr = retention time (min) 
t0 = dead time (min) 

A correlation of log k' versus log Pow of the reference items was plotted using linear 
regression. 

4.1.3.2 Partition Coefficient 

The partition coefficient was calculated using the following equation: 

Equation 2 

B
k'-A Log

=PLog 10
ow 10  

where: 

Pow = partition coefficient  
k' = capacity factor 
A = intercept of the calibration curve (Figure 1) 
B = slope of the calibration curve (Figure 1) 

4.1.4 Results 

4.1.4.1 Preliminary Estimate 

The log10 Pow was calculated to be: 15.3 

The full KOWWIN calculation is presented in Appendix 1. 

4.1.4.2 Definitive Test 

Calibration 
The retention times of the dead time and the retention times, capacity factors (k') and  
log10 Pow values for the reference standards are shown in the following tables: 
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Table 2 

Dead time 
Retention Time (mins) Mean retention time 

(mins) Injection 1 Injection 2 

Thiourea 1.331 1.336 1.334 

Table 3 

Standard 
Retention time (mins) Capacity 

factor (k') 
Log10 k' Log10 Pow 

Injection 1 Injection 2 Mean 

Benzoyl alcohol 1.448 1.443 1.446 0.084 -1.07 1.1 

Triphenylamine 3.800 3.800 3.800 1.85 0.267 5.7 

DDT 4.028 4.028 4.028 2.02 0.305 6.5 

Nonylbenzene 9.402 9.397 9.400 6.05 0.782 7.1 

Phenylundecane 17.541 17.532 17.536 12.1 1.08 8.1 

Phenyldodecane 24.393 24.378 24.385 17.3 1.24 8.7 

Phenyltridecane 34.174 34.125 34.150 24.6 1.39 9.4 

Phenyltetradacane 48.173 48.086 48.129 35.1 1.55 10.0 

Figure 1 Calibration Curve  
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Partition coefficient of sample 
The retention times, capacity factor, log10 Pow, partition coefficient and area % values 
determined for the sample are shown in the following table: 

Table 4 

Peak Injection 
Retention 

time 
(mins) 

Capacity 
factor (k′) Log10 k' Mean 

Log10 Pow 

Mean 
partition 

coefficient 

Mean area 
% 

1 
1 1.254 -6.01 x 10-2 - 

<1.1 <12.6 1.67 
2 1.254 -6.01 x 10-2 - 

2 
1 1.385 3.83 x 10-2 -1.42 

<1.1 <12.6 1.00 
2 1.375 3.83 x 10-2 -1.51 

3 
1 1.715 0.286 -0.544 

2.98 945 3.17 
2 1.710 0.282 -0.549 

4 
1 2.143 0.607 -0.217 

4.06 1.15 x 104 2.61 
2 2.138 0.603 -0.220 

5 
1 2.609 0.956 -1.94 x 10-2 

4.72 5.18 x 104 3.18 
2 2.600 0.949 -2.27 x 10-2 

6 
1 3.401 1.55 0.190 

5.41 2.58 x 105 4.85 
2 3.392 1.54 0.188 

7 
1 3.737 1.80 0.256 

5.63 4.23 x 105 0.20 
2 3.722 1.79 0.253 

8 
1 4.223 2.17 0.336 

5.89 7.77 x 105 1.60 
2 4.203 2.15 0.333 

9 
1 4.806 2.60 0.415 

6.16 1.43 x 106 0.18 
2 4.786 2.59 0.413 

10 
1 5.282 2.96 0.471 

6.34 2.19 x 106 0.79 
2 5.258 2.94 0.469 

11 
1 8.294 5.22 0.718 

7.16 1.43 x 107 4.18 
2 8.246 5.18 0.715 

12 
1 11.088 7.31 0.864 

7.64 4.37 x 107 0.75 
2 11.025 7.27 0.861 

13 
1 16.477 11.4 1.06 

8.27 1.88 x 108 6.80 
2 16.385 11.3 1.05 

14 
1 22.556 15.9 1.20 

8.76 5.71 x 108 0.41 
2 22.366 15.8 1.20 

15 
1 31.939 22.9 1.36 

9.28 1.92 x 109 1.17 
2 31.662 22.7 1.36 

16 
1 35.534 25.6 1.41 

9.44 2.77 x 109 0.52 
2 35.267 25.4 1.41 

17 
1 54.684 40.0 1.60 

>10 
>1 x 1010 67.0 2 54.116 39.6 1.60 

18-31 - >55 >40 >1.60 >10 
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Log10 Pow:  <1.1 to greater than 10 
Partition coefficient: <12.6 to greater than 1 x 1010 

4.1.5 Discussion 

The calculated estimate of the partition coefficient indicated that the HPLC method was 
suitable for determination of partition coefficient for this test item. 

Weighted average partition coefficients may be applied to a substance which contains a 
homologous series of constituents.  For substances which are mixtures and where substances 
have a significant proportion of the test item outside the reporting limits, the weighted 
average would not provide a reliable value.  In addition, a gradient elution was applied to the 
system which prevents a meaningful weighted average value being calculated.  

4.1.6 Conclusion 

The partition coefficient has been determined to be in the range of less than 12.6 to greater 
than 1 x 1010, log10 Pow <1.1 to >10.   

By area percentage normalization, 33.0% of the test item had a log10 Pow <1.1 to 10 and 
67.0% of the test item had a log10 Pow  >10).   

The results are shown in the following table: 

Table 5 

Peak number Partition 
coefficient Log10 Pow Mean area % 

1 <12.6 <1.1 1.67 
2 <12.6 <1.1 1.00 
3 94.5 2.98 3.17 
4 1.15 x 104 4.06 2.61 
5 5.18 x 104 4.72 3.18 
6 2.58 x 105 5.41 4.85 
7 4.23 x 105 5.63 0.20 
8 7.77 x 105 5.89 1.60 
9 1.43 x 106 6.16 0.18 

10 2.19 x 106 6.34 0.79 
11 1.43 x 107 7.16 4.18 
12 4.37 x 107 7.64 0.75 
13 1.88 x 108 8.27 6.80 
14 5.71 x 108 8.76 0.41 
15 1.92 x 109 9.28 1.17 
16 2.77 x 109 9.44 0.52 

17-31 >1 x 1010 >10 67.0 
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5 MAJOR COMPUTERIZED SYSTEMS 

System Test 
EZChrom Elite Partition coefficient 

6 DEVIATIONS FROM STUDY PLAN 

There were no deviations from study plan. 

7 ARCHIVING 

Records and documentation relating to this study (including electronic records) will be 
maintained in the archives of Envigo Research Limited for a period of 10 years from the date 
on which the Study Director signs the final report.  This will include study plan, raw data and 
final report that support the reconstruction of the study. 

At termination of the aforementioned period, the Sponsor will be contacted in order to 
determine the final disposition of these records and materials.  After the specified period, the 
Sponsor is responsible for all costs associated with the retention, retrieval, onward transfer or 
destruction/disposal of these materials.  If the Sponsor is unresponsive the records will be 
destroyed in accordance with the Envigo Research Limited Standard Operating Procedure. 
An electronic copy of data will be transferred to the Sponsor upon request.  

In case records are transferred, the Sponsor should ensure that the materials and records in 
support of regulatory studies are retained and maintained under conditions that guarantee 
their integrity and continued access according to archiving requirements of the principles of 
GLP.  The Sponsor should also ensure that such materials and records are retained for as long 
as required by relevant authorities. 

Envigo Research Limited will retain in its archive the study plan and final report, and any 
amendments indefinitely. 
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Appendix 2 Typical Chromatography 
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Sample 
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ANNEXES 

Annex 1 Certificate of Analysis 
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Annex 3 Monitoring Authority Statement of GLP Compliance 

 




