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Table 1 Retention indices for 209 PCB congeners calculated from Reference (6]

No. Ipcn No. Ipcn No. Ipcn No. Ipcn No. Ipcn No. Ipcs
0 50.6 35 378.8 70 437.5 105 581.5 140 551.5 175 630.8
1 98.6 36 346.9 71 400. 8 106 549.1 141 595.0 176 604.0
2 133.1 37 389.3 72 400. 4 107 544.6 142 563.9 177 667.6
3 136. 4 38 366.1 73 362.6 108 544. 4 143 558.7 178 624.3
4 160.1 39 356.8 74 431.7 109 490.9 144 538.9 179 595.2
5 207.5 40 410.7 75 370. 4 110 517.0 145 502.6 180 696.7
6 200.8 41 400.9 76 437.6 111 505.5 146 573.3 181 662.1
7 188.2 42 390. 4 77 515.4 112 488.3 147 542.8 182 634.5
8 207.3 43 365.5 78 491.6 113 477. 4 148 510.8 183 640. 4
9 188.6 44 387.0 79 480.2 114 562.1 149 548.4 184 578.6
10 159.9 45 343.3 80 442.5 115 504.5 150 486.8 185 651.6
11 247.2 46 353.5 81 502.6 116 501.1 151 533.3 186 613.7
12 252.5 47 370.1 82 529.2 117 502.6 152 494.9 187 634.6
13 253.9 48 371.1 83 492.0 118 550.3 153 580.4 188 570.2
14 223.9 49 367.5 84 467.0 119 486.7 154 520.1 189 765.1
15 260.3 50 314.7 85 509.1 120 511.9 155 460.2 190 729.8
16 281.1 51 335.3 86 498.7 121 447.2 156 674.1 191 704.1
17 261.2 52 362.9 87 504.8 122 565.9 157 681.1 192 688.5
18 259.5 53 330.4 88 444. 4 123 547.2 158 614.8 193 699.8
19 230.3 54 296.5 89 470.1 124 540.7 159 634.7 194 807.0
20 328.9 55 451.1 90 437.2 125 501.9 160 612.0 195 780.8
21 325.9 56 461.1 91 449.9 126 622.1 161 574.4 196 747.2
22 337.5 57 415.4 92 466.9 127 584.0 162 641.9 197 690. 6
23 293.9 58 425.2 93 440.1 128 644.0 163 611.9 198 739.1
24 270.9 59 389.5 94 430.8 129 621.2 164 612.2 199 708.3
25 308.5 60 461.1 95 442.5 130 602.1 165 570.2 200 682.2
26 306.2 61 430.8 96 406.8 131 564.3 166 627.4 201 741.7
27 272.0 62 374.1 97 498.3 132 580.3 167 648.6 202 672.7
28 316.8 63 427.2 98 438.2 133 565.9 168 583.2 203 747.2
29 298.2 64 401.7 99 479.0 134 559.3 169 719.8 204 684.0
30 240.8 65 372.9 100 420. 4 135 538.9 170 729.8 205 812.1
31 316.1 66 441.0 101 473.3 136 512.0 171 672.7 206 849.4
32 282.1 67 420.5 102 439.6 137 606.1 172 689.3 207 789.8
33 328.3 68 405.3 103 414.2 138 612.6 173 678.3 208 780.7
34 294.9 69 358.8 104 380.4 139 551.5 174 661.9 209 883.9
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Table 2 Qualitative results of photoproducts of PCB87
IUPAC I I PCBs(PCB77 PCBI126),
IUPAC No. Tsamp. Tt Deviation PCBs 5
11 250. 1 247. 2D 2.9 TEQ >
13 256.9 253.91 3.0 TEQ s
17 263.6 261.20 2.4 TEQ
26 308.2 .12 - 0.9
309 PCBs @ PCBs
31 318.7 319. 47 - 0.7
35 380.7 378. 81 1.9
44 392.1 392.7% - 0.6 .
49 371.5 371.8% - 0.3 4 PCBI169
70 442.2 442.7% - 0.5 Table 4 Qualitative results of photoproducts of PCB169
87 509.0 509.2% - 0.2
IUPAC I I
1) 1 (retention indices in Table 1). [UPAC No. Lann. It Deviation
2) (4) ( retention indices in Reference
W) 11 250.2 247.2Y 3.0
4)).
) 13 256.7 253.91 2.8
3 PCB138 15 262. 4 260. 3" 2.1
Table 3 Qualitative results of photoproducts of PCB138 35 380.9 378.8Y 2.1
36 346.1 346. 91 - 0.8
IUPAC I I 37 394.9 395.82 - 0.9
IUPAC No. Isamp. Tt Deviation 39 355.8 356. 81 S 1.0
11 249.9 247.2Y 2.7 77 518.3 519.1%) - 0.8
13 256.8 253.91 2.9 78 493.9 491. 61 2.3
15 262.6 260. 31 2.3 79 482.3 480. 21 2.1
35 380. 6 378. 81 1.8 80 444.8 442. 59 2.3
37+ 42 395.1 395.82) - 0.7 81 504.6 502. 6" 2.0
70 442.2 442.79 - 0.5 126 623.9 623. 11 1.8
66 447.8 447. 47 0.4 127 586.2 584. 01 2.2
99 482.7 483.5% - 0.8 169 721.5 719.8Y 1.7
87 508. 6 509. 22 - 0.6 1),2),3) 3(as in Table 3).
97 502.7 503.3% - 0.6
77 520.0 519.1% 0.9 4
118 553.1 553.32) - 0.2
1 . .50 2.
05 583.8 581.5 3 PCBs ’
138 614.1 614. 4% - 0.3
209  PCBs ( )
1),2 2(as in Table 2).
), 2) ( ) ’ PCBs
3) (7] ( retention indices in Reference
o PCBs s PCBs
7).
GC-ECD
PCBs , GC-MS ,
PCBs > PCBs N

2, 3, 7, 8-TCDD
( TEFs, toxic equivalence factors)
TEQ ( toxic equivalence)
s PCBs TEFs

> PCBs, PCB77.
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Identification of Photoproducts for PCB Congeners
by the New Retention Index System

M iao Xiusheng, Chu Shaogang and Xu Xiaobai
(Research Center for Eco-Environmental Sciences, the Chinese Academy of Sciences, Beijing, 100085)

Abstract Polychlorinated biphenyls(PCBs) are a kind of priority pollutants, constituting a com plex group of
209 congeners ranging from monochloro to decachlorobiphenyls. Because of the shortcom ings of retention
tine data and the lack of suitable retention index systems, the congeners analysis of PCBs is one of the most
challenging tasks in capillary column gas chrom atography(GC), especially due to the fact that the isomers of
PCBs can not be identified by GC-MS. A new retention index system, suitable for analysis of PCB congeners
in the environmental sam ples by tem perature-programmed capillary gas chrom atography w ith ECD, has been
developed recently by Chu et al™. I this paper, retention indexes of all 209 PCB congeners were calculated
according to the new retention index system from their respective retention times reported by other authors.
The photoproducts of PCB87, PCB138 and PCB169 were identified w ith the new retention index system and
confirmed by GC-MS. The deviations of retention indexes for all photoproducts were w ithin 3 index units. It
was testified that the above retention index system was reliable during the identification of PCB congeners and
would have wide applicability. Based on the formations of coplanar PCB congeners(PCB77 and PCB126) dur-
ing the photodegradations of PCB138 and PCB169, it was proposed that toxic equivalence( TEQ) should be

used as a kind of quality indicator for the studies of the photolysis of PCBs.
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