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Rapid Detemination of Total Polychlorinated B iphenyls in Soil and Sediment
by Gas Chromatography - M ass Sectrametric M ethod

TONGLing, WU Shu-gi, YANG Jia-jia
(National Research Center for Geoanalysis, Beijing 100037, China)

Abstract A gaschrmatography - mass gectrometric (GC - M S) method was established for the rgp-
id detemination of total polychlorinated biphenyls(PCB's) in il and ssdiment The smplewas ex-
tracted by accelerated lvent extraction (ASE) , and cleaned up with Bond EIutPCB lid phase ex-
traction colunn The analysis of PCB swasperfomed with GC - MS The calibration curvesof PCB s
were linear in the investigated concentration rangewith correlation coefficientsof 0. 997 - 0. 998 The
average recoveriesof each kind of chlorinated biphenyls and total polychlorinated biphenyls(PCB s)
were ranged fran 84% t 106%. The relative standard deviationswere betveen 4. 2% and 8. 4%.
The method detection Iimits(MDL s) of ttal POBswas 2.25 ng/g The result indicated that the
method was regpid, <ensitive and accurate, and was duitable for screening analysis of ttal PCB s in
il and s=dment sanple

Key words: oil; sediment accelerated lvent extraction (ASE); olid phase extraction (SPE) ;
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1.1
D ONEX A SE 200 ( ); KL512/509] 12 (
); BUCHI R-210 ( Buchi) ; ( Supelco ,
12 ); GOM SQP2010 Plus - ( Shimadzu ),
: HT-8MS (60 m x0.25 mm x0. 25U m, SGE )
1.2
4  Anrclor ( 200 mg/L, Supelco ) Aroclor
1242 Aroclor 1248 Aroclor 1254 A roclor 1260 4  Aroclor
4 mg/L PCB 209 ( ) 10 mg/L,
1 mg/L
: Na 30, ( ) 0.15 0.25mm
(60 100 , Signa- Aldrich ), 0.075 0.15mm (100 200 , PestiCarb,
Cleanert A gela Technologies ) Bond ElutPCB SPE ( V arian ): 6mL, 1000mg
500 , 0.43mm (40 )
1.3
109, 59 ( ) 22 mL , 1000 L 1 mg/L
(PCB209) , , ASE ,
- ( 1 1) 10 M Pa, 110 5 min,
5 min, 60% , 2 3 4nm,
1mL
1.4
: Bond ElutPCB 5mL ,
, 10 mL , 1mL, &C-MS
1.5
300 1.1 mL /min( ), ,
1 min : 100 ( 1 min), 30 /min 200 , 2 /min
300 3. 67 min, 58 min
300 , 220 , 1.5 kv
2
2.1
209 , Aroclor 1242 Aroclor 1248 Aroclor 1254  Aroclor 1260
) , El
1 4 (4 mg/L)
A roclor (1 37
7 (PCB28 PCB52 PCB101
PCB118 PCB138 PCB153 PCB180),
) 1, 6 ,
, 3 4 2 4mglL 4 ,
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B 1 4% Aroclor {RAPREM I % B2 4 Fh Aroclor IR AFRHEIE N GC - SIM MS 8 [&|
ARKEN SRS Fig.2 GC - SIM MS chromatogram of four Aroclor series standards
Fig. 1 Content distribution of each kind of chlorin- 1. 2-chlorobiphenyl, 2. dichlorobiphenyl and trichlorobiphenyl, 3. tetra-
ated biphenyls in four Aroclor series standards chlorobiphenyl and pentachlorobibenzene, 4. pentachlorobibenzene and
hexachlorobiphenyl, 5. heptachlorobiphenyl, 6. octachlorobiphenyl
1 -
Table 1 Analysis conditions of each chlorinated biphenylsby GC - SM M S
Na Campound Numbers of peaks W indowsof retention tme t/min Qualitative ionsm/z
1 2-Chlorobiphenyl ( ) 1 8.00 11.41 188", 190, 152
2 Dichlorobiphenyl ( ) 3 11.41 19.46 152, 2227, 224
Trichlorobipheny! ( ) 8 256", 258, 186

3 Tetrachlorobipheny! ( ) 11 19.46 27.12 290, 292", 220
Pentachlorobibenzene ( ) 5 326, 328, 254"

4 Pentachlorbibenzene ( ) 1 27.12 35.90 326, 328, 254"
Hexachlorobipheny! ( ) 4 360", 362, 290
Heptachlorbiphenyl ( ) 3 35.9 51.01 394", 396, 324
Decachlorbiphenyl ( ) 1 53. 09 428, 498, 500°

* guantitative ion

2.2
[16]
[17- 18]
2 L
( 2) L L
, Bond ElutPCB
: , 10 mL
, , Bond ElutPCB
2
Table2 Camparion of extraction recoveriesof target compounds by different cleanup procedures
Recovery R/%
Campound Lt
poun Addedp /g L™ " honation Graphitized carbon black + Florisil SPE Bond EIutPCB SPE
2-Chlorobiphenyl 3.96 72 69 97
Dichlorobiphenyl 39.42 71 71 106
Trichlorobiphenyl 108. 22 74 82 110
Tetrachlorobiphenyl 128. 00 81 98 124
Pentachlorobibenzene 47.70 71 85 100
Hexachlorobiphenyl 46. 96 81 86 116
D ecachlorobiphenyl 100. 00 93 72 88

Total PCBs 400. 00 70 86 113
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4 -
2.3
“ 1.2 4  Aroclor .
GC- SMMS , ,
3
3
Table 3 Linear ranges, standard equations, correlation coefficients, giked recoveries and method detection
limits(MDL s) of target compounds
L inear range . Correlation Added Average recovery MDL
Campound Standard equation . RD s5/%
po p/g LY & coefficient r w/(ng- g°') R/% (n=6) ¥ w/(ng g %)
2-Chlorobiphenyl 0.79 31.64 Y =2 646. 69X - 965. 08 0.998 0.12, 0.79 84, 87 5.0, 6.5 0.02
Dichlorobiphenyl 7.88 315.4 Y =2752.20X - 7 744.06 0.997 1.18, 7.89 93, 93 6.5, 6.5 0.24
Trichlorobiphenyl  21.64 865.77 Y =2 986.21X - 41 990. 55 0.997 3.25, 21.64 99, 98 8.4, 6.2 0.91
Tetrachlorobiphenyl 25.6 1 023.96 Y =3 114.46X - 57 889. 57 0.997 3.84, 25.60 103, 100 8.1, 5.3 1.08
Pentachlorobibenzene 9.54 381.63 Y =2 332.27X - 10 179.01 0.998 1.43, 9.54 106, 104 6.2, 7.4 0.32
Hexachlorobiphenyl 9.39 375.69 Y =1383.63X - 5614.94 0.997 1.41, 9.39 104, 103 7.7, 6.4 0.38
Heptachloobiphenyl 4.14 165.71 Y =749. 75X - 937. 05 0.997 0.62, 4.14 102, 101 4.6, 4.2 0.10
Total PCB s 80 3200 Y =2581. 37X - 125 327.5 0.997 12.00, 80.00 103, 100 5.4, 5.9 2.25
Recovery indicators 10. 00, 10.00 92, 88 3.5, 3.5
* X: mass concentration(4 g/L), Y: peak area
2.4
10 g 12 80 ng/g , (PCB209) ,
, &C-SMMS , )
, (Em) MDL =St el
3 0.02 1.08 ng/g,
2.25 ng/g,
2.5
4
78% 103%,
4
Table 4 Analytical result of sediment and il sample wi/(ng g?)
Sediment Soil
Compound
Sample 1 Sample 2 Sanple 3 Sanple 4 Sample 1 Sample 2 Sample 3 Sanple 4
2-Chlorobiphenyl - - - - - - - -
Dichlorobiphenyl 1.78 - - - 182. 69 891. 67 37.12 25.37
Trichlorobiphenyl 236. 28 285. 59 283. 69 70. 43 2 868. 11 6 660. 87 108. 81 69. 55
Tetrachlorobiphenyl 208. 56 259.79 264.14 48. 22 25 328. 38 16 054. 49 352. 61 240. 98
Pentachlorobibenzene 2.99 6.80 5.92 0.23 2 803.48 1336.19 30. 07 17.43
Hexachlorobiphenyl - 0.13 0.17 0.09 536. 21 209. 75 8.40 2.97
Heptachlorobiphenyl - - - - 85.57 - - -
Total PCBs 500. 20 616. 26 618. 19 132.88 34 785. 60 27 528. 05 580. 08 386. 20
* no detected
3
- ASE
Bond ElutPCB SPE , 10mL ,
84% 106%, RD 4.2% 8.4%,
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