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Cleanup Methods of Polychlorinated Biphenyl in Soil and Sediment

LI Juan, DING Xi-ning
( Jiangsu Environmental Monitoring Center, Nanjing, Jiangsu 210036, China)

Abstract: Methods such as concentrated sulfuric acid cleanup, copper powder desulfurization, Florisil car—
tridge, silica gel column and graphite carbon column were used to purificate extract solution for determination of
PCBs in soil and sediment. The recoveries of different pretreatment methods were as follows: 92.4% ~109% by
cleanup of concentrated sulfuric acid, 85.7% ~108% by purification of Florida soil column with hexane /acetone
mixed solution ( elution liquid 8 mL ~10 mL) , 81.2% ~107% by purification of silica gel column with hexane
(elution liquid 8 mL ~10 mL) , 93.5% ~112% purification of graphite carbon column with toluene ( elution
liquid 12 mL) . Test results of samples with optimized pretreatment methods obtained desirable precision and re—

covery.
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Fig. 1 Chromatography of sea sediment purificated

by active copper powder
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Fig.2  Chromatography of sample purificated by deactive

copper powder exposed to air
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Table 1  Recoveries of Florisil cartridge and silica gel column by elution liquids %
o S HLAE L AN [ (AR B Il i REBAEA R AT B Il iR

OmL~2mL 2mL~4mL 4 mL~6mlL 6 mL~8 mL 8 mL~10mL. OmL~2mlL 2mL~4 mlb 4 mL~6 mL 6 mLL~8 mLL 8 mL~10 mL.
PCB28 61.3 28.4 2.54 1.22 0.59 10.4 91.7 3.32 1.22 0.46
PCB52 65.3 23.9 2.90 1.21 0.69 11.4 83.8 2.60 1.21 0.50
PCB101 77.1 20.3 2.67 1.30 0.67 26.8 72.4 1.78 1.30 0.37
PCB81 65.8 35.5 3.45 1.46 0.89 7.00 91.4 1.34 1.46 0.42
PCB77 48.3 39.4 2.95 1.15 0.49 0.50 88.0 1.07 1.15 0.34
PCB123 71.4 22.3 2.49 1.22 0.50 20.8 70.7 1.18 1.22 0.35
PCBI118 66.3 22.0 2.47 1.06 0.66 19.2 72.8 1.51 1.06 0.33
PCB114 66.1 21.7 2.47 1.13 0.58 20.8 70.8 1.26 1.13 0.35
PCBI153 80.9 16.2 2.61 1.58 0.57 44.3 47.5 1.37 1.58 0.35
PCB105 57.1 34.7 3.04 1.28 0.68 1.80 93.3 4.14 1.28 0.30
PCB138 74.2 28.7 2.98 1.16 0.68 12.7 82.3 1.18 1.16 0.43
PCB126 63.3 39.5 3.30 1.27 0.59 4.20 91.6 0.59 1.27 0.39
PCB167 75.1 19.8 2.38 1.36 0.60 33.0 50.9 0.88 1.36 0.31
PCB156 68.2 24.7 2.34 1.06 0.56 16.0 66.8 0.67 1.06 0.34
PCB157 59.1 23.2 2.12 0.91 0.39 5.40 72.5 0.13 2.91 0.26
PCB180 74.0 14.2 2.32 1.17 0.47 37.6 43.3 1.69 1.17 0.20
PCB169 49.8 40.4 3.56 1.64 0.62 11.4 76.0 3.27 1.64 0.27
PCB189 84.7 18.8 2.53 1.54 0.19 35.3 50.5 1.06 1.54 0.30
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Table 2 Recoveries of graphite carbon column eluted by different solution %

o TE T / P B 57 RS TR AR R B Il i % L NG E &S

OmL~2mL 2mL~4 ml 4 mL~6ml 6 mL~8 ml. 8§ mL~10mL 10 mL~12 ml. O mL~2 ml 2 mLL~5 mL 5 mL ~10 mL. 10 mL ~12 mL
PCB28 0.20 62.6 16.4 3.18 1.89 0.94 0 86.7 15.8 0.51
PCB52 84.8 4.60 0.48 1.05 0 0 34.9 37.1 20.6 0.93
PCB101  84.4 5.10 0.39 0 0 0 45.3 28.5 24.2 0.92
PCB81 0 0 0 0 0 0 41.7 33.6 21.7 0.99
PCB77 0 0 0 0 0 0 1.50 92.1 9.10 1.11
PCBI123 0 7.50 38.9 16.1 7.89 2.95 2.60 96.3 12.6 0.87
PCBI118 0 9.40 38.5 13.5 7.15 3.30 32.4 46.5 21.9 0.93
PCB114 0 27.7 42.9 6.82 1.80 1.05 31.7 49.0 21.0 0.81
PCB153  82.0 4.40 0.30 0 0 0 24.0 63.5 13.7 0.86
PCB105 0 3.90 26.7 16.2 10.1 3.67 44.8 24.0 34.5 1.20
PCBI38  76.1 6.90 0.49 0 0 0 42.5 33.2 31.5 0.97
PCBI126 0 0 0 0 47.9 48.6 34.1 0.88
PCB167 1.50 23.8 22.9 12.8 6.62 36.2 45.6 39.7 0.97
PCB156 0 4.70 37.9 19.2 8.70 2.40 25.7 60.9 8.60 1.03
PCB157 0 10.4 16.2 16.3 7.98 36.4 46.6 16.5 0.81
PCBISO 64.1 10.6 0.55 0 0 0 0 73.7 30.0 2.21
PCB169 0 0 0 0 0 0 70.6 33.7 0.89
PCB189 0 19.0 19.8 14.9 6.16 27.0 60.0 13.7 1.25
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Table 3 Test results of samples of precision and spiked recovery
e ARV
ety FERIEME Bk RSD  FEMINEME @i RSD
w/(pgekg™) 1% 1% w/(pg kg™ 1% 1%

PCB28 — 67.9 7.0 — 61.2 4.9
PCB52 — 85.6 6.4 2.5 76.3 11.2
PCB101 — 81.1 6.7 — 73.7 6.7
PCBS81 — 87.1 6.7 — 98.8 5.8
PCB77 — 82.2 8.3 — 81.9 5.1
PCB123 — 88.7 6.9 — 81.8 6.5
PCBI118 — 79.2 8.9 — 83.2 8.7
PCB114 — 87.1 6.9 1.0 80.0 9.6
PCB153 — 84.0 5.8 — 81.6 5.4
PCB105 — 85.5 8.4 — 79.5 1.9
PCB138 — 83.0 6.2 — 75.8 8.4
PCB126 — 72.5 6.9 — 88.0 5.6
PCB167 — 80.8 8.4 — 74.0 4.0
PCB156 — 84.7 6.6 — 81.7 10.3
PCB157 — 87.6 4.6 — 87.4 7.4
PCB180 — 67.0 6.9 — 80.1 11.3
PCB169 — 83.7 8.1 — 771.9 1.7
PCB189 — 74.0 7.8 — 72.0 9.5
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Table 2 Retention time and calibration curve

of 4 kinds of arsenide

LS TSP L
t/min r

As( 1) 2.564  y=2.44 x10*x +8.70 x 10*  0.999 2

DMA 3150 y=2.27 x10%x+1.26 x10*  0.999 9

MMA 3.964  y=2.26x10"x+1.79 x10*  0.999 8

As( V) 6.480 y=1.47 x10*x + 801 0.999 9

As(TITy

pMA MMA
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Fig.2  Chromatography of 4 kinds of arsenide
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