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6. SUMMARY 

The partition coefficient (Pow) of Bis(2-ethylhexyl) tetrabromophthalate was determined 
according to the HPLC method at 40 °C. In order to comply with the guideline OECD 117 
and considering environmental relevance, demineralized water (pH 6) was chosen. 
The reference Pow-values in the OECD-guideline presumably refer to 25 °C. Even though 
the column temperature was 40 °C, this temperature is without influence on the result of 
the determination. The calibration was done referring to Pow-values of reference 
substances determined at 25 °C. 

For the determination of the partition coefficient (Koc) four calibration standards with log 
Koc from 1.9 - 5.7 are established in the EG-test method. Additional two new reference 
substances (bis(2-ethylhexyl)phthalate (dioctyl phthalate) and decachlorobiphenyl were 
used in this test. For both reference substances the log Pow -values were determined by 
the slow stirring method. 
The values of log Pow = 7.5 for bis(2-ethylhexyl)phthalate and log Pow = 8.3 for 
decachlorobiphenyl were published by Jack de Bruin, Frans Busser, Willem Seinen and 
Joop Hermens in the ‘Environmental Toxicology and Chemistry, Vol 8, pp 499-512, 1989. 

The chromatogram of the test item Bis(2-ethylhexyl) tetrabromophthalate showed 1 signal 
eluting at 23.1 minutes for the main component and 2 signals eluting at 9.7 minutes and 
19.0 minutes for minor components.  
No calibration substance with a Pow-value above the value for the main signal of the test 
item Bis(2-ethylhexyl) tetrabromophthalate was available. For this reason the results for 
this signal was extrapolated. 

Although the determined value does not exactly meet the range of application of the test 
guideline (1.9 – 8.3), we consider the value as valid (measurement uncertainty +/- 0.5 log 
units). 

For partition coefficient of the test item Bis(2-ethylhexyl) tetrabromophthalate, 
determined by HPLC follows: 

log Pow:  10.2 
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7. EXPERIMENTAL PROCEDURE 

7.1. Methods, guidelines and documents 
 
REACH requirement EC/1907/2006 
 
The determination of the partition coefficient was based on the following 
guidelines: 
 
Currenta internal SOP 00187 Version 3, this SOP corresponds to the Council 
Regulations EC No 440/2008, Guideline Part A – Methods for the Determination 
of the physical-chemical properties, A.8, “Partition Coefficient” (adopted, May 
2008) and to the OECD guideline for testing of chemicals  
No: 117 “Partition Coefficient (n-octanol/water)“ (adopted 13 April 2004). 
 
Currenta internal SOP 00178 Version 2 for the determination of the pH-value. 

 
 

7.2. Principle of the test 
 

The partition coefficient (P) is defined as the ratio of the equilibrium 
concentrations of a dissolved substance in a two-phase system consisting of 
two largely immiscible solvents. In the case of n-octanol and water: 

Pow  =  
waterC

Coctanol  

HPLC is performed on analytical columns packed with a commercially available 
solid phase containing long hydrocarbon chains (e.g. C8, C18) chemically 
bound onto silica. Chemicals injected onto such a column move along it by 
partitioning between the mobile solvent phase and the hydrocarbon stationary 
phase. The chemicals are retained in proportion to their hydrocarbon-water 
partition coefficient, with water-soluble chemicals eluted first and oil-soluble 
chemicals last. This enables the relationship between the retention time on a 
reverse phase column and the n-octanol/water partition coefficient to be 
established. The partition coefficient is deduced from the capacity factor (k), 
given by the expression where, tR is the retention time of the test item, and t0 is 
the dead-time, i.e. the average time a solvent molecule needs to pass the 
column. Quantitative analytical methods are not required; only the determination 
of retention times is necessary. 
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The HPLC method enables partition coefficients to be estimated in the log Pow 
range between 0 and 8.3. This method, however, is not applicable to strong 
acids and bases, metal complexes, substances which react with the eluent, or 
surface-active agents. Measurements should be made on ionisable substances 
in their nonionic from (free acid or free base), using only an appropriate buffer 
with a pH below the pK for a free acid or above the pK for a free base. 
 
No pKa value of the test item Bis(2-ethylhexyl) tetrabromophthalate could be 
calculated because no ionizable centers are available (calculated with the 
software ACD/pKa v 7.0 at the structure of the test item). Therefore the 
undissociated form of Bis(2-ethylhexyl) tetrabromophthalate exist between pH 
values of 0 – 14. The test can be carried out in demineralized water (pH 6). 
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8. TEST MATERIAL 

8.1. Sample description 

Test item: Bis(2-ethylhexyl) tetrabromophthalate  

Chemical name: 3,4,5,6-Tetrabromo-1,2-benzenedicarboxylic 
acid, 1,2-bis(2-ethylhexyl)ester 

CAS name: 3,4,5,6-Tetrabromo-1,2-benzenedicarboxylic 
acid, 1,2-bis(2-ethylhexyl)ester 

CAS number: 26040-51-7 

Empirical formula: C24H34Br4O4 

Molecular mass: 706.2 g/mol 

Structural formula: 

                                                   

O

O

O

O

CH3

CH3

CH3

CH3

Br

Br

Br

Br  

 

Batch number: 12128E71 

Purity: 90.6 % 

Sample number: 1620 

Date of receipt: 2012-06-21 

Expiry date: 2015-05-09 
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9. METHODS AND RESULTS 

9.1. Determination of the partition coefficient Pow by the HPLC-method. 
 

9.1.1. Log Pow Prediction. 
The log Pow value was calculated with the software KOWWIN v1.66 assuming 
the nonionic form. KOWWIN is owned by the U.S.Environmental Protection 
Agency. 
Structure of the test item Bis(2-ethylhexyl) tetrabromophthalate: 

                          

O

O

O

O

CH3

CH3

CH3

CH3

Br

Br

Br

Br  

       Result: log Pow  =  12.0 
 
 

9.1.2. Test: Determination of the partition coefficient (n-octanol / water, log Pow) 
    by HPLC. 
Method no.: SOP 00187 Version 3 
   This procedure corresponds to the Council Regulations EC 
    No 440/2008, Guideline Part A – Methods for the 
    Determination of the physical-chemical properties, A.8, 
    “Partition Coefficient” (adopted, May 2008) and to the OECD 
    guideline for testing of chemicals No: 117 “Partition 
    Coefficient (n-octanol/water)“ (adopted 13 April 2004). 
Supervisor.: Joachim Leibold 
 
 

9.1.2.1. Preparation of the test solutions. 
The test item, the dead time marker thiourea and the calibration substances 
(without decachlorobiphenyl) were dissolved in acetonitrile / demineralized 
water 9:1(v/v) and diluted in acetonitrile. 
The calibration substance decachlorobiphenyl was dissolved and diluted in 
dimethyl formamide. 
The concentration for the calibration substances was approximately 0.02 to 
0.79 mg/ml. The concentration for the test item was approximately 0.20 mg/ml. 
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9.1.2.2. Equipment and chromatographic conditions. 

Chromatograph: High Performance Liquid Chromatograph, HP 1100 
Chromatographic conditions: 
Column type:   length: 250 mm, inner diameter: 4 mm 
Stationary Phase: LiChrosorb RP8, particle diameter: 7 µm 
Supplier:   Fa. Merck 
Mobile Phase:   A: demineralized water (Millipore) 
     B: acetonitrile 
Solvent program: 

Time 
[t] = min 

[ϕ (A)] = % [ϕ (B)] = % 

0 25 75 
30.00 25 75 
30.01  stop  

Flow rate:   1.0 ml/min 
Column Temperature:  40 °C 
Detection:   UV, 224 nm 
Injection volume:  5 µl for calibration and test item mixture 
 
 
 
 

9.1.3. Test: pH determination (aqueous part of the mobile phase). 
Method no.: SOP 00178 Version 2 
Supervisor: Joachim Leibold 
 
Result:  6.1 
 
Procedure:  
The pH was determined using a calibrated pH-meter with a single-rod glass 
electrode. 
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9.2. Results 

 
9.2.1. Determination of the Partition Coefficient (Pow). 

 
Table 1: Determined values of the calibration substances (single values). 

Calibration items 

Retention 
time [tr] (min) 

 
Test 1 

Retention 
time [tr] (min) 

 
Test 2 

Retention 
time [tr] (min) 

 
Test 3 

Standard 
deviation 

of  the 
retention 
time [tr] 
(min) 

Relative 
standard 
deviation 

 
% 

Thiourea (dead time (t0)) 2.288 2.288 2.287 0.001 0.025 

Nitrobenzene 3.039 3.039 3.039 0.000 0.000 

Benzophenone 3.423 3.423 3.423 0.000 0.000 

1,2,4-Trichlorobenzene 3.969 3.969 3.970 0.001 0.015 

Triphenylamine 4.845 4.844 4.848 0.002    0.043 

Dioctyl phthalate 10.058 10.054 10.069 0.008 0.077 

Decachlorobiphenyl 12.069 12.058 12.077 0.010 0.079 

 

 

Table 2: Mean value of 3 single values of the calibration substances. 

Calibration items Retention time [tr] 
= min 

Capacity 
factor k’ Log k’ Log Pow 

Thiourea (dead time (t0))   2.288 ---- ---- ---- 

Nitrobenzene   3.039 0.328 - 0.484 1.9 

Benzophenone  3.423 0.496 - 0.305 3.2 

1,2,4-Trichlorobenzene   3.969 0.735 - 0.134 4.2 

Triphenylamine   4.846 1.118   0.048 5.7 

Dioctyl phthalate 10.060 3.398   0.531 7.5 

Decachlorobiphenyl 12.068 4.275   0.631 8.3 
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Capacity factor:  k’ = 
tR - t0

t0    

tR =  retention time of substances;  
t0  =  dead time 
 
Effective correlation: log k’ = a + b log Pow, 
 
Linear regression gives: 
a  =  - 0.87229    
b  =    0.17930   
r  =    0.9918 
where, a and b = regression factor and r = correlation factor 
 
 
 
 
Table 3: Determined values of the test item Bis(2-ethylhexyl) 
              tetrabromophthalate (single values) 

Test item 

Retention 
time [tr] 
(min) 

 
Test 1 

Retention 
time [tr] 
(min) 

 
Test 2 

Retention 
time [tr] 
(min) 

 
Test 3 

Standard 
deviation 

of the 
retention 
time [tr] 
(min) 

Relative 
standard 
deviation 

of the 
retention 
time [tr] 

(%) 

Bis(2-ethylhexyl)  
tetrabromophthalate 23.085 23.078 23.099 0.0107 0.05 

 
 
 
 

Table 4: Mean value of 3 single values of the test item Bis(2-ethylhexyl) 
              tetrabromophthalate 

Test item Retention time 
 [tr] = min 

Capacity factor 
k’ Log k’ Log Pow 

Bis(2-ethylhexyl)  
tetrabromophthalate 23.087 9.092 0.9587 10.21 
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Figure 1: Graphic of the linear regression log k’ / Log Pow  
   (for Log Pow = 10.21 of Bis(2-ethylhexyl) tetrabromophthalate). 
 
 
 
 

 
Figure 2: HPLC-chromatogram (partition coefficient) of the calibration 
    substances (without decachlorobiphenyl) and the test item 
    Bis(2-ethylhexyl) tetrabromophthalate dissolved in acetonitrile. 
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Figure 3: HPLC-chromatogram (partition coefficient) of the calibration 
    substance decachlorobiphenyl dissolved in dimethyl formamide. 
 
 
 
Result: 
 
The partition coefficient of the test item Bis(2-ethylhexyl) tetrabromophthalate is: 
 
log Pow:  10.2 
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