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Tab.1 Comparison of three purification methods
t/min V/mL V/mL /%
>15 40 30 67.9 ~105.8
SPE ~10 20 5 82.7~117.5
~4 16 10 94.5 ~107.7
2.4 QA/QC RSD% = i x 100%
ECD MS PCBs B X
GCECD S X ; MDL =
PCBs o St(a_1 0.99) 99%
TCmX . PCB 54 21 n=7 t o =3.143; (IDL)
PCBs . 7 (S/N)3:1 7
(%) IDL = St(n—l 0.99) © 21 PCBs
QA/QC 2 °

(%) =——— x 100%;
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Fig.3 Gas chromatogram of PCBs standard material
1-TCmX; 2-PCB 8; 3-PCB 18;4-PCB 54; 5-PCB 28; 6-PCB 52; 7-PCB 44; 8-PCB 66; 9-PCB 101; 10-PCB 77; 11-PCB 118; 12-PCB
153; 13-PCB 105; 14-PCB 138; 15-PCB 126; 16-PCB 187; 17-PCB 128; 18-PCB 200; 19-PCB 180; 20-PCB 170; 21-PCB 195; 22—
PCB 206; 23PCB 209

2 PCBs QA/QC
Tab.2 Quality assurance/ quality control ( QA/QC) data determination method of PCBs
w/( nglkg )
MDL MDL
1# 2# 3# 4# S# 6# T# 1% S RSD/% S RSD/%
w/( nglke) w/( pglke)
TCmX 20.7 18.6 18.7 18.9 21.8 19.7 20.1 98.8 1.09 3.41 5.5 0.04 0.13 7.0
PCBS8 13.8  12.8 14.1 14.6 14.2 13.1 13.6 68.6 0.58 1.82 4.2 0.08 0.26 5.3
PCB18 16.1 11.4 15.6 15.4 16.0 15.3 14.8 74.7 1.48 4.67 9.9 0.09 0.28 7.3
PCB28 17.5 17.3  18.1 17.9 18.2 18.2 17.3 88.9 0.38 1.21 2.2 0.04 0.13 4.7
PCB52 17.9  19.3 18.9 20.2 22.0 20.1 19.5 98.5 1.20 3.76 6.1 0.09 0.29 8.6
PCB44 17.8  17.1 18.2 17.8 18.3 18.3 17.2 89.0 0.46 1.44 2.6 0.06 0.17 5.5
PCB66 18.4 17.6 18.9 18.4 18.8 19.1 17.9 92.2 0.48 1.52 2.6 0.06 0.20 7.5
PCB101 17.7 18.0 18.6 18.1 18.7 19.0 17.5 91.2 0.51 1.61 2.8 0.06 0.20 5.7
PCB77 20.2  19.4 20.2 19.6 20.7 20.7 19.1 99.9 0.59 1.86 3.0 0.05 0.17 5.4
PCB118 18.4 18.0 18.9 18.4 18.8 19.4 18.0 92.8 0.48 1.52 2.6 0.07 0.22 6.5
PCB153 18.2 17.9 18.6 18.2 18.7 19.2 17.7 91.7 0.47 1.48 2.6 0.07 0.21 5.9
PCB105 18.8 19.1 19.9 20.2 19.4 19.9 18.8 97.2 0.51 1.59 2.6 0.03 0.10 3.3
PCB138 18.5 17.7 18.9 18.3 18.4 19.3 17.9 92.1 0.50 1.56 2.7 0.06 0.20 5.6
PCB126  20.3 19.8 21.0 20.0 20.8 21.3 20.0 102.3 0.56 1.74 2.7 0.04 0.13 4.9
PCB187 17.4 17.4 17.8 17.7 18.0 18.7 17.1 88.6 0.48 1.51 2.7 0.07 0.23 4.9
PCB128 17.8 17.5 19.0 18.4 18.5 19.5 18.2 92.1 0.64 2.01 3.5 0.04 0.12 3.4
PCB200 18.1 17.9 18.6 18.2 18.6 19.3 17.8 91.8 0.49 1.55 2.7 0.03 0.08 2.1
PCB180 17.4 17.8 18.9 18.3 18.6 19.6 18.0 91.8 0.69 2.18 3.8 0.03 0.09 3.0
PCB170 18.9 18.0 19.3 18.6 18.6 19.7 18.4 93.9 0.53 1.66 2.8 0.16 0.50 3.7
PCB195 18.3 17.5 18.9 18.1 18.1 19.0 18.1 91.4 0.50 1.58 2.8 0.02 0.07 1.3
PCB206 19.0 18.2 19.6 18.8 18.6 19.8 18.7 94.9 0.51 1.60 2.7 0.01 0.05 0.9
PCB209 19.7 19.3 20.2 19.5 19.6 20.6 19.3 98.7 0.44 1.38 2.2 0.04 0.13 2.4
1# 2# 3# 4# S5# 6# T# 7 20pg/kg 7
PCBs GCECD 0.05 ~0.50 pg/kg;
3 PCBs TCmX 98. 8% 5.5%
PCB8 PCB 18 68. 6% 3.41 pg/kg 0.13
74.7% 19  PCBs 88.6% ~  pgl/kg. . .
102.3% 21 PCBs EPA 8080A

2.2% ~9.9% 1.21 ~4.67 pgl/kg PCBs
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Abstract: A quick method for the determination of low levels of 21 polychlorinated biphenyls ( PCBs) in soil
samples was established under the condition of quality assurance/quality control ( QA/QC) . PCBs in micro soil
samples were extracted with a mixture of hexane — acetone ( 1: 1 V/V) by ultra-phonic technique and then
were purified by four-channel purification chromatograph which was developed independently in our laboratory.
Extracts were concentrated to 50 pL under a gentle nitrogen stream and detected by GCECD with the internal
standard PCB 54. The recoveries rates RSD ( relative standard deviations) and MDL( method detection limits)
for 21 PCBs were 68.6% ~102.3% 2.2% ~9.9% and 1.21 ~4.67 pg/kg respectively which met the
demands for US EPA PCBs recoveries. PCBs contaminated soil after long-term phytoremediation in the Yangtze
River Delta and non-contaminated farmland soil in the same area were detected by this method. The total
concentrations of PCBs in two soil samples were 99. 88 + 3.97 pg/kg and 69. 01 + 2. 19 pg/kg respectively.
Keywords: Polychlorinated biphenyls ( PCBs) ; Soil contamination; Four-channel purification chromatograph;
Quality assurance/quality control; GCECD



