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Abstract: A method was established for the separation and determination of chlorinated paraffin
( CPs) and polychlorinated biphenyls( PCBs) in sediment. CPs and PCBs were firstly extracted with
dichloromethane from sediment then CPs were separated from PCB via a cleanup procedure with
complex Florisil/Silica column. The fraction containing PCBs was eluted with 80 mL hexane fol-
lowed by the elution of fraction containing CPs with 60 mL dichloromethane. CPs were determined by
GC — ECNCI - LRMS under selective ion monitoring mode and PCBs were analyzed by GC — EI - MS

and quantified by the internal standard method. The procedure of sample pretreatment amount of
dispersant and instrument conditions were also optimized. The result indicated that recoveries of tech—
nical mixture of CP52 and 22 PCB standards in spiked matrix ranged from 86% to 99%  with RSDs
less than 10% . The method detection limits for short-chain chlorinated paraffin( SCCPs) and medi-
um-chain chlorinated paraffin( MCCPs) were in the ranges of 0. 144 —3.47 ng/g and 0. 530 -2.24
ng/g respectively. The method was applied in the determination of CPs and PCBs in six sediments
from Dongjiang River. The concentrations of SCCPs MCCPs and PCBs were in the ranges of
0.245-1.58 pg/g 0.538 —1.83 pg/g and 1 — 100 ng/g respectively. Therefore the method
was rapid sensitive and accurate and was suitable for the reliable investigation of CPs and PCBs in

sediment as well as in soil samples.
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Table 1  Qualitative and quantitative ions of SCCPs  MCCPs and PCBs congeners
Qualitative Quantitative| Qualitative Quantitative| Qualitative Quantitative| Qualitative Quantitative
Congeners | ) Congeners | . Congeners | - Congeners .
ion( m/z)  ion( m/z) ion( m/z)  ion( m/z) ion( m/z)  ion( m/z) on(m/z)  ion(m/z)
CioH;Cls  279.0 277.0 ||C,Hy Cls  307.0 305.0 |[C4HysCls  335.1 333.1 ||CigHyCls  363.1 361. 1
CioHisCly  312.9 314.9 ||[CaHyClg  341.0 343.0 ||C4HyClg  371.0 369.0 ||CigHyClg  399.0 397.0
CioH;sCl;  346.9 348.9 ||[CpHCl,  374.9 376.9 ||Ci4Hy5Cl;  405.0 403.0 |[|C;gHyyCl;  433.0 431.0
CioH,Clg  380.9 382.9 |[C,H;gClgy  408.9 410.9 ||CyHp,Clg  436.9 438.9 ||CsHyCly  467.0 465.0
CioH;3Cly  416.8 414.8 ||CpH;Cly  442.9 444.9 ||CyuHy Cly  472.9 470.9 ||CsHysCly  500.9 498.9
CoH,Cl, 450.8  448.8 |CpHCl, 476.8  478.8 |CiuHyCly 506.9 5049 |CieHyCl,y 5349 532.9
C,HuCls  293.0  291.0 ||CiHyCly  321.1 319.1 ||C,sHyCly 349, 1 347.1 |Gy Hy Cly 377.1 375.1
CoHgCly  327.0  329.0 ||CuHnCly  355.0  357.0 ||CisHaeCly  383.0  385.0 [CpHypCly  413.1 411.1
CyHuClL  360.9  362.9 ||CiHyCl,  389.0  391.0 ||CisHysCl, 4190  417.0 ||CHyCl,  447.0 445.0
C HigCly  394.9 396.9 ||[C3HyCly  422.9 424.9 ||C;sHyClg  453.0 451.0 ||C;;HyiCly  481.0 479.0
C; HyisCly  430.9 428.9 ||C;3HgCly  458.9 456.9 ||C;sHyCly  486.9 484.9 ||C;;HyCly  514.9 512.9
CH,Cly  464.8 462. 8 3HiClyy  492.9 490.9 1sHyClyy 520.9 518.9 17HyClyy  548.9 546.9
1CIPCB" 188 190 2Cl PCB 222 224 3CIPCB 256 258 4CIPCB 290 292
5CIPCB 324 326 6CIPCB 360 362 7CIPCB 394 396 8CIPCB 428 430
9CIPCB 462 464 10CIPCB 498 500
* 1 CIPCB - monochlorobiphenyl 2CIPCB - dichlorobiphenyl such on( * 1CIPCB 2CIPCB )
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Fig. 1  Effect of Florisil and solvent( HEX and DCM) amounts on separation of PCBs from CPs in matrix spiked experiment
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Fig. 2 Chromatograms for 63% ( C,, — C,;) (A) and 57%( C,, - C;5) ( B) standard congeners
2 CPs °
CPs CPs( C,, H,,Cly) 6

110

15-16




656 31
Hiittig  Tozza 7" o
Cp~C;  12~14 min CPs
( 3. 80 mL PCB  CPs o
CPs PCB  CPs
PCB18. 28. 153 - SCCPs  MCCPs Zeng °
5%~12% .
100 63% SCCPs Standa 100-—— 63% SCCPs Standards
ol S oo | Samples
s 60 Injection 1 s 60 Injection 2
= 404 =~ 404
20+ j/wv 20
0 rf’j 0
10 12 ]4”“_“16 18 20 10 12 ]4”“_“]6 18 20
100 57% MCCPs Standards 100 57% MCCPs Standards
so—_ el Injection 3 80— Samples fjetion: 4
g @ g @
= 40+ = 40+
20 20
0 0
) {4 6 8 20 ) {4 6 8 20
t/min t/min
3 )
Fig. 3 TIC Chromatograms for Dongjiang sediment and standards
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N N N Thun Lake
CPs 71718 1 - PCBs 1~100 ng/g PCB

2 CPs

Table 2 Analytical results of CPs from triplicates analysis

SCCPs Ml ng/g M2 ng/g M3 ng/g Average ng/g RSDs./% || MCCPs Ml ng/g M2 ng/g M3 ng/g Average ng/g RSD s, /%
CoHpCl, - N N N CuHyiCls  6.10  6.80  6.05 6.32 5.1
CoHCly - - - - - CuHyuCly 334 351  39.5 36.0 6.5
CoHisClL, 173 169 1.7 1.7 1.2 |[C.HsClL  80.1 777 76.1 78.0 1.8
CoHuCly 213 214 2.3 2.2 4.4 ||C,HpCl 177 171 169 172 1.8
CoHuCly 337 334 3.17 3.3 3.3 || CuHyCly 118 13 11 114 2.1
CoHpCly 443 455 4.43 4.5 1.5 [ CuHuCly 349  33.4 32,9 33.7 2.3
C,H,Cl, 858 802  7.66 8.1 5.7 | CuHyCL - - - - -
CyHeCly  0.15  0.14  0.15 0.1 3.9 || CuHyCly 310 310  3.05 3.08 0.7
C, H;Cl, 1.27 1.30 1. 16 1.2 5.9 Cy5sHys Cl, 28.9 27.9 27.3 28.0 2.0
ChHCly 137  13.5  13.6 13.6 0.7 ||CsHuCl,  69.5  67.8  66.7 68.0 1.5
Gy HysClg 26.7 26.7 26.5 26.6 0.4 CysHy; Cly 52.4 50.5 49.8 50.9 2.0
CyH,Cly 152 151 15.1 15.1 0.4 ||CsHuClLy 19.3  19.0  18.7 19.0 1.2
CoHyCly  7.57 705 6.78 7.1 5.6 | CeHaCls  3.70  3.65  3.65 3.67 0.6
CpHyCly - - - CieHyCly 248 220 19.1 2.4 8.6
CpHuCl, - - - CeHyCl, 185 181  17.7 18. 1 1.5
CoHgCly  10.3 102 10.4 10.3 1.0 || CelyCly  17.2  16.8  15.5 16.5 4.2
CoH,Cl, 289  28.8  28.8 28.8 0.2 ||CeHysCly 1221 1.7 11.0 1.6 3.6
CoH,Cl, 18.5  18.0  18.2 18.2 1.4 ||[CeHyuCl, 565 535  5.50 5.50 1.8
Ci3Hy; Cls 10.9 10.2 10. 1 10. 4 4.2 Cy7 Hj, Cls 2.60 2.30 3.00 2.53 9.3
CiaHpCly - - - CpHuCly  7.80  8.00  7.60 7.80 1.7
C;3H,, Cl, 5.97 7.12 6. 83 6.6 9.0 Ci7Hy Cl, 7.35 7.50 7.25 7.37 1.2
CpHynCly 718 672 7.0 7.0 3.3 || CuHuCly 9,05 870  8.30 8. 68 2.9
CHuCly 20,3 20.1  20.5 20.3 1.0 |[CyHyCl, 720 7.15  6.95 7.10 1.4
CuHgCly 215 213 21.3 21.4 0.5 |CyHyCly, 265 270  2.35 2.57 5.6

* o detected
3
PCBs CPs GC - ECNI - LRMS
GC - EI - MS CPs  PCBs.
CPs  PCBs.
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