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Distribution and Source Analysis of PCBs in Ice Water During the
Frozen Period at the Toudaoguai Section of Yellow River

LI Hanging , PEI Guoxia, ZHANG Qi, HAN Zhen, GAO Lihui
(Inner Mongolia Agricultural University Water Conservancy and Civil Engineering, Hohhot 010010, China)

Abstract: This study was conducted on basis of the measured data of polychlorinated biphenyl content in
ice water during the frozen period, at the Toudaoguai section of Yellow river in 2012 —2013. The distri-
bution characteristics of polychlorinated biphenyl content and its origins were analyzed at this specific sec-
tion in the frozen period. Results showed that: the 3PCBs concentration in water is 10. 19 ~53. 00 ng -
L™", and the average concentration is 31.87 ng + L™'; the SPCBs concentration in ice is 2.91 ~
34.34 ng - L' and the mean one is 15. 11 ng - L™", the content of Low PCB is larger than the High
PCB, which is in consistence with the practical situation that Low PCB was massively produced and used
in our country. Compared to the corresponding period in 2011 —2012, the content of Low PCB was in-
creased by 65. 7% , but, the High PCB one was lowered by 20.39% , the general content was enlarged
by 28.96% . The PCBs content in Flow Ling period is the maximum one, and it becomes smaller and
smaller in the frozen period, while depicts a slight inclination of increase in the Ice Melting period. The
origins of PCBs in ice water during the frozen period are: electric insulating oil, paint additive and
Bleaching industries.
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Fig. 1 Thesketch map of geographical position of Toudaoguai
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Table 1

The occurrence level of PCBs in water and ice of Toudao gui during the frozen period in 2012 —2013

/M (ng - L7Y)

BKfE/ (ng - L7Y)

FH{E/ (ng - L)

aE R m X i« X % fitigroe
PCB5 2 0. 68 0.55 4.96 1.76 3.03 1.34 100
PCB29 3 0. 31 0.16 11.48 11.48 4.36 4. 66 100
PCB47 4 6. 69 0.54 17. 36 8.57 14. 12 5.71 100
PCB98 5 0.27 ND 16. 15 7.64 5.37 2.09 91
PCB154 6 ND ND 17.25 1. 65 3.80 0.45 67
PCB171 7 ND ND 2. 88 1. 15 0.58 0.29 36
PCB201 8 ND ND 1.36 1.38 0.61 0.61 73
S0 5 W, PCB29 5 PCB47 Wy & ik, X 80 7
ST 20 122 60 4F U E 70 A0 A T SUH A ~ 0] = 20112012
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Fig. 2 Comparative figure of the measured PCBs data in

the frozen period of two years
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Fig. 3 The variation trend of PCBs content in ice

and water in 2012 —2013
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Table 2 Toudaoguai segment correlation coefficient of PCBs

PCB5 PCB29 PCB47 PCB98 PCB154 PCB171 PCB201
PCB5 1. 000 0.339"" 0.193 0.395" 0.357" 0.287 0. 088
PCB29 1. 000 0.311 0.406 " 0.347" 0. 0266 -0. 064
PCB47 1. 000 0.492"" 0.369 " -0.005 0.118
PCB98 1. 000 0.598"" 0.0179 0.403"
PCB154 1. 000 -0.035 0.376"
PCB171 1. 000 0.363"
PCB201 1. 000

1) # * FRRTEO. 01 /K L BEFM; * FnTE0.05 KF L REHRK

iz SPSS19. 0 4 4 X i 4f i 47 A0 5 P 7 7
RN R M B2 i . AR, /KR PCB47
5 PCB98, PCBI54 () M 56 P: 1R 47, 5 PCB5,
PCB29 WM PE R 2, 4505 ARA P IRENK G £
SRR ARAR XTI 5 FRETE 20 {HE28 60 - 70 44
R A = AR S B PE, PCB98 o 2,
2', 3", 4, 6 - HAWKR, WERPoLIE K5k
PCB171 LIS PCBs A5 #4 (AH DG

Bvk. K WA g PCBs By & &4 A
SPSS19. 0 kb AT I T brt T, A TR T
BRI AT, B T N K 259, T
SIRTEERANER 3, RRIANE 4 PR S B

3 SKEBUKEINIK, K PCBs & R 04
Table 3 The factor analysis of PCBs content in ice and

water during the frozen period of Toudaoguai

PCB F2 1 H¥-2 M3
PCB5 -0.011 0. 438 -0.040
PCB29 0. 049 0.501 -0.282
PCB47 0. 389 -0.038 -0.169
PCB98 0.327 0.034 0.120

PCB154 0.411 -0.111 0. 067
PCB171 -0.358 0. 047 0. 422
PCB201 0. 092 -0.229 0. 686
R AR L 5/ % 29. 94 23.15 19. 74
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Fig.4 Component diagram of PCBs
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