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Abstract: The external pollution of Dianchi Lake has been effectively controlled with the implementation of the integrated water
environment control project. However, further attention should be paid to endogenous pollutants, such as surface sediments. To
investigate the distribution of 16 polycyclic aromatic hydrocarbons (PAHs) in surface sediments of Dianchi Lake, PAH concentrations
in 19 surface sediment samples (collected in December 2016) were quantitatively measured by gas chromatography-mass spectrometry
(GC-MS). The spatial and temporal distribution, sources, and ecological risks were also analyzed. The concentration of total PAHs
(TPAHs) in the Dianchi Lake surface sediments varied in the range of 92. 31-1546. 78 ng-g ™' with an average of 496. 30 ng-g~'. The
average concentration of TPAHs in the surface sediments from Caohai (932.37 ng-g™') was much greater than that from Waihai
(380.02 ng-g™'). With the implement of the integrated water environment control project, the concentration of TPAHs in the surface
sediments from Dianchi Lake was significantly lower than those detected in 2012, and was already relatively low level among other key
waterbodies in China. The PAH with the highest concentration was fluoranthene (80.65 ng-g™') and the substance with the highest
toxic equivalent quantity (TEQ) was dibenz[ a, h] anthracene (42.97 ng+g™'). The PAHs were mainly composed of 4 ring and 5-6
ring compounds ( with the concentration ratio of 40. 38% and 40.22% , respectively) , which indicated that the proportions of middle-
ring and high-ring compounds were generally consistent. The results of the molecular diagnostic ratio analysis showed that the primary
source of PAHs in Dianchi Lake surface sediments are biomass and coal combustion. Based on the potential ecological risk marker
comparison method, the entire lake was classified as having a low ecological risk, while the ecological risk of Caohai was relatively
higher, which should be concerned further. The results provide initial data and act as an important reference for the conservation and
improvement of water quality in Dianchi Lake.

Key words: Dianchi Lake; surface sediments; polycyclic aromatic hydrocarbons ( PAHs) ; concentration; toxic equivalent quantity
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Table 1 PAHs concentrations in the surface sediments of Dianchi Lake/ng+g ™!
. RO CRBEA 4 ) INIE(CRBE 15 ) Eal
biEAE] MDA FH{E fiEAE] DA R LA M
NAP 4.11~73.92 35.38 37.20 3.08 ~46. 86 10.24 15.04 12.76 19.70
ACY n.d. ~12.61 6. 88 7.29 n. d. ~3.89 3.89 3.89 5.39 6.44
ACE n.d. ~12.09 10. 39 8. 60 n. d. ~7.75 2.53 3.30 2.99 4.89
FLU 23.03 ~91.35 34.26 45.73 n. d. ~49.66 16.23 19.24 17.87 26. 81
PHE 36.39 ~152.91 71.58 83. 11 10. 80 ~90. 22 32.59 37.99 36.39 47.49
ANT 11.81 ~42.35 22.06 24.57 2.20 ~29.42 6.45 7.13 6.87 10. 80
FLT 85.01 ~264.24 140. 83 157.73 15.73 ~148.6 64.31 60. 09 67. 86 80. 65
PYR 66.25 ~214.52 112.10 126.24 11.53 ~111.3 43.67 41.24 45.85 59.13
BaA 19.85 ~88. 14 51.76 52.88 6.37 ~46.37 16. 62 20.92 23.76 27.65
CHR 12.65 ~153.51 61.83 72. 45 8.56 ~49.74 22.45 24.22 22.49 34.38
BbF 23.49 ~103. 88 48.69 56. 19 6.87 ~52.1 29.42 26.61 29.42 32. 84
BkF 5.15~34.22 12.04 15.87 1.59 ~39.13 7.32 8.86 7.32 10. 33
BaP 11.16 ~64. 14 36.40 37.02 n. d. ~34.78 12.94 14.27 13.25 19.33
IDP 36.89 ~127.93 74. 44 78. 42 8.29 ~70.99 43.57 39.48 43.57 47. 68
DBA 30. 85 ~ 100. 69 63.55 64. 66 8.07 ~62.49 43.27 37.18 43.27 42.97
BPY 24.06 ~124. 57 62. 44 68.38 6.27 ~58.53 35.23 33.32 35.23 40.70
TPAHs 411.85 ~1546.78 885.43 932.37 92.31 ~866.78 422.43 380. 02 435.76 496. 30

Dn. d. FRAKH
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Table 2 Comparison of PAH concentrations in the surface sediments of Dianchi Lake in 2012 and during the study period

TiH 2016-12 (AHF5T) 2012-1211]
Kb i B 19 23

421 92.31 ~ 1 546. 78 (E-H{H .496. 30) 210 ~ 11 070 (CEHI{1 ;1 543)
TPAHs % /ng-g ™! Hi 411. 85 ~ 1 546. 78 (F¥11 :932. 37) 1492 ~11 070 (F-X1E .4 748)

HhitE 92.31 ~866. 78 (*F-¥1H :380. 02) 210 ~2 506 (SEXI{H 1 062)
PAHS L% 2 ~3 3 11.92 ~27.96 5.5~27.3

43 5 ~6 3 72.04 ~88. 08 72.7 ~94.5

£3 ZKEZERKIRERRYS TPAHs €2
Table 3 Concentrations of TPAHs in the surface sediments of key waters in China
i TPAHs ¥ it/ng-g ™! FREHAE-H) R SEE A SCiik
KT BE T i 46.1~424.0 2016-08 15 [18]
AL RN I TR T A 9 1 11.8 ~231.9 2008 ~2009 111 (7]
FETA] = Ay N B AR TR b X 56. 69 ~227.96 2012-11 18 (6]
BURTI N RE ) 82.5~25374.4 2014-06 24 [8]-
WEAT 171.4 ~9511.2 2011-06 17 19] al
T T AL HE AR AT 196. 51 ~8549. 33 2015-01 17 =i}
BN b = U e = e ik 232.5 ~5429.7 2016-10 5 { 20T
T B WA 15577 ~4928 12012-07 | 4 33 J
LR B - R 71.3 £15 ~3 372 £402 ! 2014-12 | 12 i ¢
SR 1017.9 ~3047. 1 [ apipe™ 8 e 4
WAL KB | 35.94~2032.73 ) 2015-08 A 8 244
LA /1 / 1637208861, 43 ' 2016203 15 25 # .
AFIFIZE PARS IFEME 22 R, A NREE 3 28 BWORE VIR A R AL PAHS (1) St 4>

HEMAKGERT. PR 2 LB i
PAHs (8EHE, LEBaP J30E, 45 R RIAK PAHS 2/
BV P A E Y (TEQ) A% X)) =
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