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Determination of 7 kinds of polychlorinated biphenyls in water by magnetic

solid phase extraction/thermal desorption-gas chromatography-tandem

mass spectrometry
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Abstract: Magnetic solid phase extraction ( MSPE) based on
Fe; O, -grafted graphene oxide (Fe; O, @GO) was combined with

thermal desorption-gas chromatography-tandem mass spectrom-
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etry(TD-GC-MS/MS) to develop an organic solvent free quanti-
tative analysis method for the determination of 7 kinds of indica-
tive polychlorinated biphenyls (PCBs) in water. The factors af-
fecting the extraction efficiency, induding amount of Fe; O, @
GO, extraction time and pH value of water sample, were investi-
gated. Under the control of the optimized conditions, an excellent
linearity was observed in the range of 2~100 ng/L for the 7 kinds
of PCBs, with the correlation coefficients () > 0. 98. The
detection limits (S/N =3) and the quantitation limits (S/N =
10) were 0.18~0.40 ng/L and 0.57 ~1.32 ng/L, respectively.
The mean recoveries at 2 spiked levels ranged from 85.9% to
106.2% with relative standard deviations (RSD) of 4.0% ~
13.1%. The proposed method could be used in the monitoring of
trace PCBs contaminants in water sample.

Keywords: magnetic solid phase extraction ( MSPE); Fe;O,-
grafted graphene oxide (Fe; O, @ GO); thermal desorption-gas
chromatography-tandem mass spectrometry ( TD-GC-MS/MS) ;

polychlorinated biphenyls(PCBs)
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Table 1 Retention times, precursor ion/product ion pairs and collision energy
PCBs Rt/min BT 1Gn/z)  FTET 1Gn/2) MAERE 1/eV  HBET 20m/2)  FHET 20n/2)  HiEEE 2/eV
PCB28 9.14 258 186 25 256 186 25
PCB52 9.65 292 222 25 290 220 25
PCB101 11.18 326 256 30 326 254 30
PCB118  12.49 326 256 30 326 254 30
PCB138 13.00 360 325 15 360 290 30
PCB153 13.68 362 290 25 360 290 25
PCB180 15.41 396 326 30 394 359 15
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Figure 2 Effect of the amount of Fe; O, (@GO on the re-

coveries of PCBs
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Figure 4 Effect of sample solution pH on the recoveries

of PCBs
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Table 2 Linear ranges, linear correlation coefficients,

limits of detection and limits of quantitation

LR/ LOD/ LOQ/
PCBs
(ng+ L1 (ng+ L7 (ng+ L1

PCB28 2~100 0.999 1 0.18 0.57
PCB52 2~100 0.992 7 0.23 0.74
PCB101 2~100 0.983 8 0.29 0.97
PCB118 2~100 0.999 8 0.25 0.82
PCB138 2~100 0.998 3 0.32 1.05
PCB153 2~100 0.989 4 0.35 1.16
PCB180 2~100 0.998 5 0.40 1.32
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Table 3 Test results of actual samples, recoveries and relative standard deviation
EH3K/(ng e L1 W ARK/(ng s L7 WiK/(ng« L™
PCBs
0 2 10 0 2 10 0 2 10
PCB28 ND 105.14+4.8 92.6+9.5 ND 99.7+6.2 96.9+4.7 ND 94.1+4.5 97.1+4.0
PCB52 ND 95.64+8.8 92.3+6.2 ND 87.6+12.7 90.8+7.7 ND 101.64+12.2 93.4+8.6
PCB101 ND 89.4+9.2 90.3+4.9 ND 89.8+12.3 97.4+6.8 ND 106.1+11.1 102.0+6.7
PCBI118 ND 104.6+10.2  92.2+12.5 ND 882.04+8.3 97.4+6.9 ND 105.04+10.8 90.1+11.2
PCB138 ND 97.84+10.6 106.2+7.8 ND 99.1+11.9 106.0£5.4 ND 100.4+4.6 106.2+7.7
PCB153 ND 86.6+12.8 96.9+7.1 ND 99.8+9.8 98.9+9.5 ND 86.1+38.7 90.8+13.0
PCB180 ND 102.7+12.6  95.4+7.5 ND 101.44+10.0 88.7+13.1 ND 85.9+9.3 104.5+12.9
x4 SHEEERFENRE
Table 4 Comparison with traditional extraction methods
Ji ik Ff it 5 /mL WRFERE/mL AL SRFE I/ min LODs/(ng« L™1) a2/ % RSDs/ %
RIS 50 0 0~20 0.18~0.40 85.9~106.2 4.0~13.1
LLE8] 200 30 0~60 190.00~310.00 69.0~113.0 1.0~10.0
SPEL18] 200 65 0~60 20.00~50.00 75.0~128.0 1.0~7.0
LLE9] 1000 186 0~60 1.40~2.20 77.1~110.0 1.1~11.0
SPEL1%] 1000 A7 0~80 1.60~2.20 73.7~84.7 3.4~17.0
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