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Distribution Characteristics of Polycyclic Aromatic Hydrocarbons in Runoff

from the Middle Line Source Area of South-to-North Water Diversion Project
TAI Chao' ZHANG Kun-eng' ZHOU Tianian’ ZHAO Tong-qian' WANG Qing—qing' HE Xiao—qi'

(1. Department of Resources and Environment Henan Polytechnic University Jiaozuo 454000 China; 2. 321 Geology Team of
Bureau of Geology and Mineral Resources Exploration of Anhui Province Tongling 244033 China)

Abstract: The distribution characteristics of polycyclic aromatic hydrocarbons in runoff from the middle line source area of south-to—
north water diversion project were studied. Five groups of artificial runoff fields were established to collect runoff based on the different
types of land-use the contents of 16 USEPA priority PAHs in the runoff were determined using GC/MS method. The results showed
that the average concentrations of PAHs of the aqueous phase in the collected runoff samples of different land-use types decreased in the
order: cultivated land(26. 53 ng*L™") > oak forest (20.91 ng*L ") > orchard (17.59 ng*L."') and the average concentrations of
PAHs of the particle phase were cultivated land (1 073.72 ngeg™') > orchard(652.29 ng*g ') > oak forest(385.46 ngeg™'). The
high carcinogenic components Bap were detected in both run off of cultivated land and orchard with a detected rate of 30% . According
to National Recommended Water Quality Standards of priority toxic pollutants (2006 USEPA) it was found that Chr exceed standard
40% with a detected rate of 100% . It was also found that the runoff volume and the total PAHs content in runoff increase with the
slope and PAHs loss and slope were closely related in same land-use types. Based on the Molecular Markers Indicative Law it can be
concluded that the dominant source of PAHs in runoff of study area was combustion of coal and a small amount came from vehicle
exhaust emissions. There is a certain degree of ecological risk about runoff PAHs pollution in the study area which is worth further
attention.
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mL GC-MS (Daha) (ghi) (Bghip).
1.3
18 19 N . Millipore
’ 2
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74% ~92% 2.1 PAHs
3
7.03% 18.5%.
1.4 ©4.14 ~ 9.83 ngeL™' 46.93 ~
- ( HP-  810.21 ngeg'
6890 5975MSD) DB-5 202
(30 m x0.25 mm x0.25 pm) 1
He 1.0 mL/min. PAHs
80°C 3 min 5 C /min 100°C 1 11 PAHs
3 °C /min 300°C 5 min 17.24 ~17.94 ngL~'
250°C 17.59 ng*L™'; 11 PAHs
215 mL/min 0.5 min 1 uL. 16.94 ~ 24.89 ngeL™'
El 70 eV 50 ~ 500 20.91 ng*L™"'; 12 PAHs
u 230°C (SIM). 15.46 ~49.99 ngeL~' 26. 53
USEPA Method 610 ngeL"'.3 PAHs
16 PAHs > > ( >
Supelco . 16 PAHs (Nap). 20°
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(Fla) . (Pyr). a  (Baa).Ji (Chr) . (12 ) (11 ).
(b)  (Bbf). (k) (BKkf) - (a) (a) (Bap)
(Bap) « (1 2 3¢d) (ledp)- (a h)
1 PAHSs D
Table 1  Statistical result of PAHs in runoff
/ng*L"! /ng*L~! /ngeL~!
« ) 1%
Acy(2) — ~0.54 0.27 0.27 ~0.31 0.29 — ~0.86 0.32 70
Ace(2) 0.77 ~1.81 1.29 1.63 ~1.63 1.63 1.63 ~2.66 2.09 100
Flo(2) 6.81 ~8.01 7.41 6.04 ~8.96 7.50 5.37 ~19.79 10. 69 100
Phe(3) 6.37 ~7.21 6.79 5.46 ~9. 66 7.56 4.16 ~20.09 10. 17 100
Ant(3) 0.36 ~0. 61 0.49 0.48 ~1.47 0.98 0.83~2.25 1.22 100
Fla(3) 0.26 ~0. 88 0.57 0.86 ~1.04 0.95 0.39 ~2.12 0.99 100
Pyr(4) — ~0.14 0.07 0.31 ~0.86 0.58 0.03 ~1.01 0.29 90
Baa(4) — — — ~0.06 0.03 — — 10
Chr(4) 0.08 ~0.13 0.11 0.23 ~0.99 0.61 0.07 ~0.38 0.16 80
Bbf(4) — — 0.72 ~0. 84 0.78 —~1.24 0.30 40
BKi(4) — — — — — — —
Bap(5) 0.24 ~0.47 0.36 — — — ~0.56 0.18 40
Tedp(5) — ~0.15 0.08 — ~0.17 0.09 0.17 ~0.27 0.07 40
Daha(5) — — — — — — —
Bghip(6) 0.07 ~0.27 0.17 — — — ~0.21 0.03 30
E PAHs 17.24 ~17.94 17.59 16. 94 ~24.89 20.91 15.46 ~49.99 26.53 100

1) “”
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2 1073.72 ng*g .3
PAHs . 14 PAHs s > >
PAHs PAHs 1573.46 ~ 731.21 PAHs : (4 )
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PAHs :379.73 ~391.18 ngeg "' (a) (Bap)

385.46 ng*g '; 14  PAHs
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Table 2 Statistics of PAHs in particle phase

/ngeg” /ngeg” /ngrg”
( ) 1%
Acy(2) 15.67 ~16.48 16.09 7.00 ~9.35 8.17 2.34 ~27.90 14.44 100
Ace(2) 26.72 ~38.12 32.42 9.83 ~16.15 12.99 12.21 ~96.92 47.27 100
Flo(2) 164.21 ~190.13 177.19 100.08 ~106. 12 103.10 138.93 ~777.83 352.91 100
Phe(3) 271.21 ~309.35 290.29 185.61 ~197.59 191.60 220.89 ~817.98 485.20 100
Ant(3) 37.73 ~44.36 41.05 6.61 ~18.61 12.61 12.58 ~142.30 66.72 100
Fla(3) 20.95 ~21.30 21.12 16.73 ~25.13 20.93 15.20 ~65.29 37.98 100
Pyr(4) 16.11 ~17.69 16.90 13.15 ~20.10 16.63 4.87 ~43.22 19.70 100
Baa(4) 3.40 ~10.56 6.98 2.54 ~3.75 3.14 2.18 ~12.85 7.26 100
Chr(4) 5.35~24.13 19.74 4.09 ~6.81 5.45 4.31 ~24.27 13.45 100
Bbf(4) 3.14 ~11.35 7.24 2.17 ~3.19 2.68 2.30 ~12.61 7.21 100
Bkf(4) — ~12.81 6.41 — ~3.87 1.93 — ~14.05 4.79 60
Bap(5) — ~8.36 4.18 — — — - 12.47 2.08 20
Tedp(5) 2.93 ~10.87 6.90 2.11 ~2.93 2.52 1.88 ~10.54 5.98 100
Daha(5) — — — — — — —
Bghip(6) 4.35~7.28 5.82 3.14 ~4.30 3.72 2.72 ~15.34 8.73 100
2 PAHs 573.46 ~731.21 652.29 379.73 ~391.18 385.46 445.84 ~2040.49 1073.72 100
(GB 3838 PAHs
2002) Bap 2.8 ngeL™' 1 2 (Acy).
(Flo). (Phe). (Ant). (Fla) (ghi)
Bap : 0.36 ng*L™'; 0.54 (Bghip) 6 100% ;
ngL"™! (Acy) (Ace). (Flo) (Phe) ~
Bap 30% (Ant) . (Fla) . (Pyr). a (Baa) «Jjii
PAHs (Chr) . (b) (Bbf) . (k) (Bkf) .
EPA 2006 { (a) (Bap). (1 2 3-<d) (Iedp)
y Chr (ghi) (Bghip) 13 100% .
40% 100% Bbf.Bkf  Bghip
* PAHs
PAHs
PAHs 3000 ngeg . PAHs
PAHs
( ) PAHs 20 ~50 ngeg .
2.2 PAHs
PAHs 270 ng*g ™'
283 ngeg . PAHs
PAHs 1073.72 ng*g™' .

652.29 ngeg ' 385.46 ngeg . PAHs
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