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Abstract: Release kinetics of PAHs during the resuspension of sediment samples at Wuhan section of Yangtze River were determined using a particle
entrainment simulator ( PES) . The relationship between the sediment composition and release characteristics of PAHs was also investigated. The results
showed that release of PAHs into overlying water during sediment resuspension followed first-order reaction kinetics. The release rate constants for the
initial phase (0 ~1 h) were greater than those for the second phase (1 ~12 h) and the release rate constants of 2 ~3<ing PAHs were greater than those
of 4 —ring PAHs. The release rates of PAHs increased with the increasing shear stress. The release rate constants of PAHs under 0.5 N+m =2 were greater
than those under 0.2 Nem 2. Resuspension energy had larger effect on the release of 2 ~3-ing PAHs. There was no significant correlation between
release rate constants and sediment compositional characteristics.
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1 ( Introduction) ( Chiou et al. 1998)

( Polycyclic aromatic hydrocarbons

PAHs) ( Schoellhamer et al. 2007; Feng et al.
N N . PAHs N 2007; Birch et al. 2007) . N
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( Sanford et al.
2001; Tengberg et al.

1994; Schoellhamer et al.
2003) .

1996;

Lewis et al.

( Alkhatib et al. 2000; Cantwell

et al. 2002; Schneider et al. 2002) .
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( Wang et al. 2001) .
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Fig. 1 Map of sediment sampling sites in the mainstream of the Yangtze River
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0.45 pm 4

2.3
( Feng et al.
2007)
N .Tsai  Lick
(1986)
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< -1
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( Latimer et al. 1999; Alkhatib et al. 2002;
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3 ( Results and discussion)
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1 PAHs
o mTEE A —e—H Table 1  Kinetics for the release of PAHs into overlying water
MH/MA/A PAHs ky/h™! R? ky/h™! R*
0.5
N 0.61 0.851 0.038 0.928
= 0.76 0.897 0.035 0.978
T_‘ -0.5
@ o 0.035 0.986
s 0.023 0.994
= -15
= 0.032 0.911
20
0.029 0.887
2.5
0.030 0.965
3.0 | | J
0 ) 15 Lk 1 (0~1h) k, 2 (1
W /n ~12 h)
2 PAHs 3.2 PAHs
Fig. 2 The var.iation of PAHs concentration in overlying water PAHs
versus time
( Latimer et al. 1999; Alkhatib et al. 2002;
(1) Feng et al. 2007) . 0.2
k  R® PAHs Nem™.0.5 Nem™’
1 ( PAHs 2. 2 0.2
0~1h Nem™.0.5 Nem ™’ PAHs
). 0.2 Nem %\
1 0.5 Nem ™’ PAHs
(0~1h) 2 0.2 N*m>.0.5
PAHs 2 (1~12 h). Nem 2 PAHs 2
I (0~1h)
PAHs PAHs 2 (1-~12h).
PAHs 0.2 N*m™*.0.5 N*m > PAHs
PAHs PAHs 2 PAHs
PAHs( - 0.2 Nem ™’ 0.5 Nem™
v ) PAHSs 1 0.61 h™'
( - NN PAHs 0.95 h™' 2 0.038 h~'
PAHs K, 0.070 h™' PAHs
PAHs ( 2. PAHs
2 PAHs
Table 2 Kinetics for the release of PAHs into overlying water under different shear stress
0.2 Nem™? 0.5 Nem >
PAHs
ky /h! R? ky/h™! R? ky/h! R? by /h! R?
0.61 0.851 0.038 0.928 0.95 0.995 0.070 0. 860
0.76 0.897 0.035 0.978 0.73 0.982 0.050 0.990
0.035 0.986 0.15 0.970 0.064 0.985
0.023 0.994 0.036 0.948
0.032 0.911 0.044 0.960
0.029 0.887 0.033 0.952
0.030 0.965
Dk 1 (0~1h) k, 2 (1~12h)
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7 3)
PAHs PAHs
PAHs Latimer PAHs
(1999) PCBs
PCBs PAHs (InC)) t
PAHs
PAHs(2 ~3 ) kR
PAHs( 4 4. 4
). PAHs R
3.3 PAHs PAHs
N 4
PAHs ( Rockne et al. PAHs
2002; Shor et al. 2003) 1 2
PAHs ? (2~3 ) PAHs 4  PAHs.
3
Table 3 Physiochemical characteristics of the sediments
( 1 1) TOC ™ C/IN Hmivg1) .
26.01% /61.02% /13.97% 1.09% 0.24% 4.54 0.18% 12.02 9.91
5.50% /42.01% /52.49% 1.84% 0.34% 5.38 0.40% 24.90 11.50
5.91% /60.75% /33.34% 1.49% 0.15% 10.08 0.32% 14.85 11.24
28.00% /51.88% /21.12% 1.90% 0.22% 8.79 0.18% 8.56 11.70
12.18% /55.74% /32.08 % 1.06% 0.15% 6.86 0.20% 12.22 11.33
42.57% 139.34% /18.09% 0.49% 0.21% 2.33 0.16% 6.14 10.29
63.44% 129.90% /6.66% 0.48% 0.17% 2.84 0.18% 6.61 9.35
4 PAHs
Table 4  The kinetics for the release of PAHs from sediments with different physiochemical characteristics
B/ R ky/h R k' R ky/h' R2 kb R ky/ht Rk /b R2 ky /b R
0.95 0.995 0.07 0.8 0.73 0.982 0.05 0.99 0.15 0.97 0.064 0.985 0.036 0.948
0.28 0.999 0.13 0.999 0.039 0.865 0.14 0.886 0.036 0.811 0.047 0.981
0.05 0.932 0.083 0.99 0.043 0.944 0.26 0.832 0.04 0.984
0.028 0.748
0.047 0.725 0.065 0.97 0.22 0.844 0.058 0.821 0.23 0.93 0.041 0.995
0.041 0.865 0.058 0.959 0.061960 0.064 0.974
0.06 0.916 0.069 0.974 0.04 0.939 0.38 0.997
ky /b R kb~ R ky /h! R k/h' R ky /b R ky /h~! R
0.044 0.96 0.033 0.952
0.27 0.976 0.039 0.982 0.15 0.944 0.036 0.963
0.24 0.972 0.048 0.944 0.43 0.993 0.045 0.985
0.033 0.974
0.033 0.881 0.48 0.984 0.032 0.976 0.37 0.945 0.029 0.925
0.06 0.946 0.028 0.904 0.035 0.994
0.03 0.833 0.031 0.916 0.035 0.927
Ck 1 (0~1h) k, 2  (1~12h)
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4 ( Conclusions)
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