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Abstract :

Elution order and relative response factors (RRFs) of all 209 chlorobiphenyls (CBs) on
the SGE HT-8 capillary column were assigned using HRMS. Peak separation for each
compound improved compared to the 5% phenyl or equivalent phase, especially for non-ortho
and mono- ortho CB. Analysis for each congener can be completed within 30 minutes.
Using these RRFs, it is possible to determine all CB concentrations without all CB standards.

Introduction

To clarify the behavior and environmental fate of CB, obtaining accurate data regarding
the concentration of CB is indispensable. None the less, there are few studies available to
researchers that provide HRGC/HRMS data using all CB standards for all CB compounds.
Usually 5% pheny! phases' columns are used for the analysis of CB. However, the separation
of each CB by 5% phenyl phases' is not so good. The authors " reported elution order of all
209 CBs on the HT-8 SGE capillary column. Generally, it is impractical for institutions to
prepare the all the CB standards. In this report, we present RRFs for all 209 CBs.

Experimental Methods

All 209 CB standards were prepared from compounds provided by AccuStandard (USA).
Each standard was diluted with decane that had been purified by multiple distillations. All
processes were carried out in a chemical hazard clean room where room temperature was
maintained at 20 % 0.5°C. 40pg/uL solutions were prepared for HRGC/HRMS analysis.
HRGC/HRMS measurement was performed by the previously reported methods V. 20 or
more injections were done for each congener, using five or more columns with different lot
numbers. The averages of RRFs were calculated.

Results

Mass chromatograms for tri and hexa CB (other congeners' were represented in previous
reports'™) are shown in Figure 1. All calculated RRFs are shown in Table 1.
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Figure 1. Chromatogram for tri and hexa CBs.
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Table 1. Response factor for each compounds.

mono [BZ# 1 2 3
Average . 1.00  0.98.1.03
SD 0.06_0.06
SD(%) - 56 62

& [BZ# 0. 49 7 6 845 4 11
Average 1.00  0.60- 1.07 1.07 .14 2.26 1.05 0.98
SD - 009 011 0.12: 007 0.23 10.08 0.12
SD(%) - 142104 11.2. 6.3 10.2 8.0 12.5
BZ# 13+12 15
Average 1.95 091
SD___ 023 0.14
SD(%) 118 149

i |BZ# 19 30 18 17: %4 27 32, 16)
Average 1.000 152 1.14 1.21 1.46 1.64 1.62 0.95
SD - 008 0.11 0.05 0.11 0.08: 0.09 0.05
SD(%) - 50 94 4.1 1.7 48 5.3 5.6
BZ# 23 34 29 26. 25 3 8 21+33+20
Average 1.57 150 1.55° 1.52! 1.54 1.68 1.74 4.55
Sb 0.1, 0.13:0.09 _ 0.10 0.11 0.18: 0.18 0.32
SD(%) 70° 89 59 6.5 7.4 10.4 10.5 7.1
BZ# 20 36039 38! 35 37
Average 1.54. 148,137 135 1337 1.23
SD 0127 013 002012 044 015
SD(%) 78 88 9.0 8.6 10.9 11.9

tetra |BZ# 54 50, 33 51 45 46+52+69- 73 43+49
Average _ 100078 079 _ 083 0.67: 244 __... 0871 150
sD - 002002 002 002 01t 0.04 0.06
SD(%) - 24 . 24 24 4.4 4.3 4.0
BZ# 75+65+47+48° 62 59 42, 72 64 71
Average 3800 098 0.64 1.07 0.68. 1.05 097 1.22
SD 0.18- 0.04 0.08 0.03 0.08' 006 0.10
SD(%) 48 44 7. 7.7 5.1 8.0 6.4 8.4
BZ# 68+41 57+40. 67 63+58.  61+74 70 80+76. 66
Average 1.66° 1427099 187 2.02 114 e 091
SD 0.11 010 0.1 __ 0.16 0.27 0.14 o3 0.14
SD(%)_ 6.4 7.3 10.7 8.5 13.2 12.6 12.0 15.3
BZ# 55 60436 79 78 81 77
Average | 091 191 090" 0.82 0.81- 0.81
SD 0.13:  0.22. 0.14 0.14° 0.16 0.17
SD(%) 13.8. 11.6: 15.6.  16.6: 195 20.9

penta |BZ# 104: 96, 103" 100: 94. 102+98+95+93 121+88+91 92
Average 1.00-  1.86: 0.79 0.82i 0.71: 3.55: 241 0.66
SD. -i032{003,  0.03! 0.03' 0.51 0.04
SD(%) . 1741 44! 3.71 4.1 14.5° 6.4
BZ# 84390+101+89  113; 99 119+112; 83 109 86+97+117+125: 111+116+115+87
Average 284 085 0.78 1.83° 051 0.89: 313 3.50
SD 0.18 0.06 0.06 0.16 0.04- 0.12. 031 0.41
SD(%) 62 71 13 8.9 8.7 13.7 9.9 11.8
BZ# 85+120° 110 82 124, 107+108! 1230 106+118__ 114
Average | 159, 085 054 __ 083 173, 081" 163" 0.31
SD 023 022011 015 031 0.16, 0.30
SD(%) 142! 254.19.6 18.1, 17.9- 20.2-
BZ# | 122 137 105 126 '
Average 0.76: 0.73 0.86.  0.67
sb___} . 012! 019°0.14  0.19
SD(%) 155 257 164 279
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Note. RRFs were calculated by peak area of chromatogram.

Peak area for each isomer was nornalized to 1st peak of each congener group.
There were no relations of RRFs between one congener and other congeners.
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Pga BZ# 155] 150} 152 145 148 136 154 151
Average 1.00[ 0.93] 0.90 0.94 0.67 0.90 0.74 0.64
SD -} 0.03]0.02 0.02 0.02 0.03 0.03 0.03
SD{%) | 29] 23 2.0 33 33 4.3 4.2
BZ# 143(  134) 133{142+131 165 146 161 132
Average 0.57] 0.50] 0.52 1.12 0.78 0.60 0.80 0.54
SD 0.05] 0.04} 0.06 0.09 0.10 0.05 0.09 0.04
SD{%) 8.0 9.0]107 7.8 13.0 19 11.1 3.0
BZ# 153]  168] 141 137 130 164+163 162 128
Average | 0.74] 0.83| 0.61 0.63 0.53 1.7 0.77 0.54
SD 0.09] 0.06] 0.04 0.06 0.05 0.23 0.11 0.05
SD(%) 11.7 78] 7.1 8.9 8.8 13.5 14.6 9.2
BZ# 167] 156| 157 169
Average 0.73] 0.68] 0.68 0.55
SD 0.10] 0.11] 0.10 0.13
SD(%) 13.9] 16.1/153 23.7

hepta |BZ# 188 184| 179 176 186 178 175 182+187
Average 1.00} 0.94] 0.90 0.90 0.85 0.65 0.61 1.41
SD - 0.02] 0.04 0.05 0.05 0.06 0.06 0.12
SD(%) | 211 40 5.2 54 8.5 10.2 8.3
BZ# 171 _173] 172 192 180 193 191 170
|Average 0.57] 0.52] 0.58 0.73 0.61 0.89 0.78 0.54
SD 0.08) 0.09] 0.10 0.13 0.12 0.15 0.16 0.13
SD(%) 14.7{ 165|172 17.1 20.3 17.2 20.1 24.5
BZ# 190] 189
Average 0.76] 0.69]
SD 0.20] 024
SD(%) 263] 344

octa |BZ# 202| 200] 204 197 199 198+201 196+203 195
Average 1.00[ 1.09]1.08] 113 1.08 1.35 1.49 0.54
SD -[ 003|004 004  0.08 013 0.16 0.07
SD{(%) 4 25] 36 3.2 7.4 9.5 10.5 12.6

nona (BZ# 208| 207| 206
Average 1.00| 1.56} 0.65
SD | 007012
SD(%) -] 45]18.3
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