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Determination of PCBs in Solid Waste
by Triple Quadrupole Mass Spectrometry

LU Yi GUO Zhi-shun SUN Jing ZHU Ming+i
( Chongqing Environmental Monitoring Center Chongqing 401147  China)

Abstract: 7 components of PCBs in solid waste were determined with triple quadrupole mass spectrometry
by using accelerated solvent extraction and gel-permeation chromatograph purification. During the analysis
process methylene dichloride was used as extractant decachlorobiphenyl as internal standard and 2 4 5 6 -
Tetrachloro-m—=ylene as surrogate. MRM was used as a quantitative scan mode. Experimental parameters were
optimized for retention times of target compounds mass numbers of parent ions and daughter ions and collision
energy. The calibration curves of the method showed a good linearity from 0. 050 mg/L to 2. 00 mg/L detection
limits of 7 components of PCBs ranged form 0. 194 ng/g to 0.355 ng/g ( 30 g sample formulated into a volume
2.0 mL) . Standard sample recoveries were between 60% and 105% . Relative standard deviations of spiked
blank sample were between 8.6% and 13.0%.
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? . 30 g 60 ~100
(
AN ) 40 plL
10. 0 mg/L 2456-
o 50 mL
GPC 2.0 mL(
o ) 20 L 10.0 mg/L
1 1.3
1.1 100 C; 10.3 MPa
Quattro micro GC — MS/MS ~13.8 MPa; 5 min( 5 min
Waters ; Comply CTC 0Ol ); 2 60% X
; ASE 300 ; 60 s 1.03 MPa.
GPCUITRA ( GPC) LC Tech GPC 5 mL/min;
o 60 s; 960 s 1 150 s;
10.0 mg/L PCB 100 mg/L 120 s; 3
( Decachlorobiphenyl) 10. 0 mg/L :
100 mg/L.2 4 5 6 - 110 C 2min 6 °C/min 230 C
(2 4 5 6-Tetrachloro-m—=xylene) 1 min 3 °C /min 250 C 10 min;
10.0 mg/L Dr. Ehrenstorfer GmbH 250 C ;
; ( ) ( ) 1. 0 mL/min; 1.0 pL. MRM
400 C 4 h ; o 1 6 min.
1.2
1
Table 1 The setting parameters for MS
CAS t/min  MRMI( m/z) CE/eV  MRM2(m/2) CE/eV
2456- 877 -09 -8 12.99 207/136.2 25 209/137.2 20
PCB28 7012 -37 -5 17.71 256/186 15 258/186 15
PCB52 35693 -99 -3 18.80 289.9/220 23 291.9/220 23
PCB101 37680 -73 -2 21.56 325.9/255.9 25 327.9/255.9 25
PCB118 31508 -00 -6 23.73 254/184.2 30 326/256.2 30
PCB153 35065 -27 -1 24.54 359.8/289.9 25 361.8/289.9 25
PCB138 35065 -28 -2 25.58 359.8/289.9 25 361.8/289.9 25
PCB180 35065 -29 -3 28.41 393.8/323.9 22 395.8/323.9 22
2051 -24 -3 37.72 497.68/427.7 25 499.68/429.7 25
2 Scan) - MRM
2.1 MRM
MRM o
N MRM
(CE) o 5V~55V
( Daughter 2.2
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N MRM 2.3
1( a)
( SIR) 1(b) 40 ng 2.0 mL. 8
( ) RSD 8.6% ~13.0%
0 25
0. 050 mg/L~0.100 mg/L.0.500 mg/L.1.00 mg/L- 100
2.00 mg/L'5 ¢
:1_'*(
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N r/ min , . 3 ~5
| —2,4,56-PEH —F %; 2— PCB28; 3 — PCBS2; 4—
PCBI0OL; 5— PCB118; 6— PCBIS3; 7— PCBI38: 8 — 3.143 o
PCBI80; 9— |5,
El 30 ¢ . 2.0 ml
1 MRM SIR (0.200 mg/L) 2,
Fig. 1 TIC of MRM and the sir TIC (0.200 mg/L)
2
Table 2  Detection limit of method
3.143s /3.143s
p/(ng L") s/(pg L") /(pge L") w/(ng*g™")
2456- 16.15 1.5380 4.8339 3.3 0.322
PCB28 11.88 1.1259 3.538 7 3.4 0.236
PCB52 15.67 1.288 0 4.048 2 3.9 0.270
PCB101 14.56 1.501 2 4.718 3 3.1 0.315
PCB118 10.72 0.926 7 2.912 6 3.7 0.194
PCB153 14.50 1.3450 4.227 3 3.4 0.282
PCB138 13.04 1.693 8 5.323 6 2.4 0.355
PCBI180 11.91 1.092 0 3.4322 3.5 0.229
2 PCB ng/g GPC
’ 60% ~105% ( 3) .
o ASE N
o 80% ~120% GPC
2.5
LGC ASE N o
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Table 3 Test Results of recovery
p/(pg L") RSD
m/ng V/mL 1 2 3 4 5 6 pl(pgeL7) 1% 1%
2456- 40.0 2.0 19.9 20.0 20.1 18.6 20.6 19.2 19.7 0.7 93.0 ~103
PCB101 186 2.0 82.2 74.2 61.8 62.6 73.1 62.0 69.3 8.5 66.5~88.4
PCBI118 232 2.0 86.8 84.3 86.7 95.5 83.2 87.2 87.3 4.3 71.7~82.3
PCB153 38.0 2.0 14.0 16.3 13.5 13.1 14.5 13.8 14.2 1.1 68.9~85.8
PCB138 32.0 2.0 11.2 16.1 12.7 12.3 14.2 12.5 13.2 1.7 70.0 ~ 101
PCB180 19.2 2.0 6.10 6.80 5.60 5.90 6.50 5.80 6.12 0.4 58.3~70.8
2.6 GPC
PCB28 PCB52 PCBI118
PCBI138 o o
o 3.
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