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LDA for PCBs concentration in 1mL seawater
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Tab.2 The prediction results of neural network model for PCBs concentrations (ng/L)

1 2

0.0000 —-0.0015 0.0015 0.0000 0.0009 —-0.0009
0.0000 0.0009 -0.0009 0.0000 0.0002 —-0.0002
0.0000 0.0001 —0.0001 0.0000 0.0027 —-0.0027
0.0000 0.0019 —-0.0019 0.0000 0.0031 —-0.0031
0.0000 0.0041 —-0.0041 0.0000 -0.0007 0.0007
0.0000 0.0005 —-0.0005 0.0000 —-0.0038 0.0038
0.0010 0.0007 0.0003 0.0010 —-0.0001 0.001

0.0010 -0.0008 0.0018 0.0010 -0.0002 0.0012
0.0010 —-0.0073 0.0017 0.0010 —-0.0009 0.0019
0.0010 0.0004 0.0006 0.0010 0.0075 —0.0065
0.0010 0.0009 0.0001 0.0010 0.0052 —-0.0042
0.0010 0.0038 —-0.0028 0.0010 -0.0040 0.0050
0.0100 0.0116 -0.0016 0.0010 0.0032 —-0.0022
0.0100 0.0094 0.0006 0.0100 0.0110 —-0.0010
0.0100 0.0081 0.0019 0.0100 0.0086 0.0014
0.0100 0.0100 0.0000 0.0100 0.0110 -0.0010
0.0100 0.0098 0.0002 0.0100 0.0074 0.0026
0.0100 0.0084 0.0016 0.0100 0.0066 0.0034
0.0100 0.0141 —-0.0041 0.1000 0.1069 -0.0069
0.1000 0.1024 -0.0024 0.1000 0.0958 0.0042
0.1000 0.0968 0.0032 0.1000 0.1103 —-0.0103
0.1000 0.1074 —-0.0074 0.1000 0.0943 0.0057
0.1000 0.0983 0.0017 0.1000 0.1007 —-0.0007
0.1000 0.0987 0.0013 0.1000 0.0996 0.0004
0.1000 0.0976 0.0024 0.1000 0.0986 0.0014
1.0000 0.9983 0.0017 1.0000 1.0045 —-0.0045
1.0000 1.0037 -0.0037 1.0000 0.9995 0.0005
1.0000 1.0002 —-0.0002 1.0000 0.9997 0.0003
1.0000 1.0020 -0.0020 1.0000 0.9911 0.0089
1.0000 1.0010 —-0.0010 1.0000 1.0017 —-0.0017
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Fig.3 The recovery rate of GC-MS method
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STUDY ON THE DETECTION OF PCBs IN SEAWATER BY CHEMICAL SENSORS

HE Hong-Ping', ZHOU Jun', ZHANG Chun-Dan', LIYe', HUANG Jian’,
DING Yuan', LI Tai-Wu’, SU Xiu-Rong'

(1. School of Marine Sciences, Ningbo University, Ningbo, 315211; 2. Beijing Purkinje General Instrument Co.,
Ltd., Beijing, 101200; 3. Ningbo College of Vocational Technology, Ningbo, 315100)

Abstract To establish a method for detecting polychlorinated biphenyls simply and quickly. In this research, Chemical
sensor was applied to detect PCBs in Ningbo key coastal land-based sewage outfall and the surrounding seawater, and the
classification results were verified by HS-SPME-GC-MS. The concentration of PCBs were determined by chemical sensors,
with the method of LDA, the total variance rate was 99.81%. When the volume of water increased to 5SmL, the minimum
detection limit reach to 0.01ng/L. In the established model, the correctness rate of verification of the Euclidean distance,
correlation, discriminant functions and Mahalanobis distance reached 100%, 100%, 92%, 84%, respectively. The sensor
array was simplified by using the method of Loading analysis and the total MSE reached 5.6548e¢—006 in BP neural net-
work, and the total correlation coefficient was 0.99998, while the maximum error was 1.0300e—002. HS-SPME-GC-MS
detection results show that the lowest detected limit of PCBs concentration in seawater reached 0.001pg/L, and the esti-
mated value is much higher than 0.01ng/L which was chemical sensors detected, besides that the discovery rate between
100%—120%.

Key words PCBs; HS-SPME-GC-MS; chemical sensors; BP neutral net



