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Methods 

Octanol-water coefficients were determined using the OECD guidelines for the testing of 

chemicals.1  

The retention capacity, k, was calculated using the equation:  

k = (tr-t0)/t0, 

where tr = retention time of the compound and t0 = was the retention time of methanol. 
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Figure S1. Regression curve of Log k vs Log KOW of chemical standards. 
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Figure S2. Averaged mass spectra of (A) CP C14-C17, 52%C, with (A1) and without (A2) Cl-

enhanced APCI, shows the dominant formation of [M+Cl]- adducts. 
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Figure S3. Full MS-ddms2 of (A) Bromine-containing C18H31Br2Cl6- and (B) Non-Bromine 

containing C18H31Cl8- ion in Doverguard 8207A using LC-APCI(-)-HRMS. 

 

 

APCI Cl enhnaced DG new FSDDmss #1204 RT: 5.78 AV: 1 NL: 1.66E5
F: FTMS - p APCI corona d Full ms2 530.9888@hcd10.00 [50.0000-560.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

530.98749

495.01306

78.91747
228.17039

APCI Cl enhnaced DG new FSDDmss #1204-1470 RT: 5.65-5.95 AV: 2 NL: 1.01E6
F: FTMS - p APCI corona d Full ms2 618.8893@hcd10.00 [50.0000-650.0000]

50 100 150 200 250 300 350 400 450 500 550 600 650

m/z

0

10

20

30

40

50

60

70

80

90

100

R
e
la

ti
v
e
 A

b
u
n
d
a
n
c
e

78.91747

618.88811

582.91151

92.06675 202.51047147.38436 376.57016 519.57359447.51083259.72173

-HCl

-Cl

[C18H31Br2Cl6]-

[C18H31Cl8]-

A.

B.



S-7 
 

 
 

Figure S4. Chromatograms of chemical standards used in Log Kow experiments with LC-

APCI(-)-HRMS. 
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Table S1. Chemical Standards used for regression function of Log k vs. Log KOW. 

 

 

Compound Abbrv. Log Kow Range Reference 

9-Fluorenone 9-Flo 3.58 3.58 2, 3 

Toluene Tol 2.89 2.70-3.08 2-4 

Anthrancene AN 4.50 4.45-4.54 2, 3, 5 

1,2,5,6,9,10-Hexabromocyclododecane HBCD 6.58 5.62-7.92 6-11 

Tris(tribromoneopentyl)phosphate TTBNP 7.55 
 7, 8 

Diethylhexylphthalate DEHP 7.86 
 4 

Hexachlorocyclopentadienyl-dibromocyclooctane HBCDO 7.91 
 11-13 

Nonachlorobiphenyl PCB-206 7.87 7.69-8.09 14-16 

Perchlorobiphenyl PCB-209 8.30 8.16-8.28 14-17 

Tetrabromobisphenol A TBBPA 6.03 4.9-6.78 7, 8, 18, 19 
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Table S2. Summary of five analytical approaches used to characterize prominent PXA ions 

present in Doverguard 8207A. 

Method 
Observed/(proposed) of 

prominent ions 

Elemental 

composition 
Comments 

GC×GC-EI-HRMS      
Significant fragmentation containing Br, 

Cl ions; parent PXAs containing C18 

GC-APCI(-)-HRMS, 

FTICR-MS  
C18H29Br2Cl6

- 
Parent PXAs [M-H]- 

[M-X] –  

Parent PXAs [M-H]- 

[M-Cl] – or [M-Br] – 

  C18H30BrCl6
-  

 Lesser intensity oxygen adducts [M-

Cl+O]- 

  C18H30Br2Cl5
-  

Average mass accuracy: 1.2 ppm (FTICR-

MS) 

  C18H31BrCl5
-    

  C18H31Br2Cl4
-    

LC-APCI(-)-Orbitrap 

MS 
C18H30BrCl8

-  C18H30BrCl7  
[M+Cl]- adducts enhanced formation with 

DCM 

  C18H30Br2Cl7
-  C18H30Br2Cl6  

Presence CxH (2 x-y+3) Cly  LCCPs with 

lesser intensities 

  C18H30Br3Cl6
- C18H30Br3Cl5 Average mass accuracy: 2.8 ppm 

  C18H31BrCl7
-  C18H31BrCl6   

  C18H31Br2Cl6
-  C18H31Br2Cl5   

  C18H31Br3Cl5
- C18H31Br3Cl4   

  C18H32BrCl6
-  C18H32BrCl5   

  C18H32Br2Cl5
-  C18H32Br2Cl4   

  C18H32Br3Cl4
- C18H32Br3Cl3   

  C18H33BrCl5
-  C18H33BrCl4   

  C18H33Br2Cl4
-  C18H33Br2Cl3   

Br-enhanced APCI(-)-

QTOF MS  
C18H32Br4Cl3

- C18H32Br3Cl3 [M+Br]- adducts 

  C18H31Br4Cl4
- C18H31Br3Cl4 Presence C18H38-yBrCly LCCPs  

  C18H30Br4Cl5
- C18H30Br3Cl5 Average mass accuracy: 4.8 ppm 

  C18H33Br3Cl3
- C18H33Br2Cl3   

 C18H32Br3Cl4
- C18H32Br2Cl4  

 C18H31Br3Cl5
- C18H31Br2Cl5  

 C18H30Br3Cl6
-  C18H30Br2Cl6  

 C18H33Br2Cl4
- C18H33BrCl4  

 C18H32Br2Cl5
- C18H32BrCl5  

 C18H31Br2Cl6
- C18H31BrCl6  

 C18H30Br2Cl7
-  C18H30BrCl7  
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Table S3. Comparison of experimental and estimated octanol-water partition coefficients for 

chrlorinated parrafins. Values from the current study are shown in bold. 

  Experimental   Estimation 

Substance   Average range   Substance Range 

MCCPs 

CP14-17: 42.0   6.70 ± 0.02e 5.67 - 7.69f   MCCP14
b 6.21 - 8.09 

CP14-17: 57.0   6.69 ± 0.02e 5.47 - 7.68f   MCCP15
b 6.88 - 8.62 

CP14: 47.0a   6.30 ± 0.01 5.56 - 7.71   MCCP16
b 7.20 - 9.12 

C14H23Cl7
c   5.47     MCCP17

b 7.35 - 9.85 

CP15: 50.4a   6.65 ± 0.02 5.84 - 7.81       

CP16: 61.0a   6.81 ± 0.02 5.78 - 8.38       

C16H31Cl3
d   7.2         

C16H21Cl13
d   7.36         

C17H31Cl5
c   8.21         

C17H31Cl7
c   8.01         

CP14-17: 46.7a   6.67 ± 0.03 5.57 - 7.90       

              

LCCPs 

CP18-20: 36.0   7.71 ± 0.03 6.71 – 8.68       

CP18: 57.7a   7.33 ± 0.05 6.58 - 8.60       

CP22: 52.2a   8.57 ± 0.04 7.55 - 9.52       

CP24: 56.2a   8.9 ± 0.04 7.26 - 10.42       

CP28: 54.8a   10.1 ± 0.09 9.08 - 11.34       
a Hilger, B. et al. (2011) - Determined from reversed-phase high performance liquid chromatography 
b Glüge, J. et al (2013) - Estimated from COSMOtherm, SPARC, and EPI Suite™ 
c Renberg, L. et al. (1980) - Determined from reversed phase high performance thin layer chromatography 
d Fisk, A. T., et al (1998) Determined from reversed-phase high performance liquid chromatography 

e average log KOW based on retention time corresponding to maximum intensity of peak 
f range log KOW based on minimum and maximum retention times for the chromatographic peak 
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