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Sorption and Desorption Behaviors of Phenanthrene on Sediments from the
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Abstract: Batch experiments were employed to investigate the sorption and desorption procedures of phenanthrene (Phe) on the river
and estuarine sediments. The relationships between sorption parameters and organic matter properties were also discussed. The results
indicated that the data on Phe sorption and desorption by different river and estuarine sediments could be fitted well by the linear

"', The Freundlich parameters

partitioning and Freundlich model. The linear distribution coefficients (K, ) aried from 58 to 743 L-kg
(K, and K,..) varied from 75 pg'™ kg " -L" to 367 ug'" kg '-L" and from 2253 pg'™ kg '-LY to 34743 pg'V-kg ' LY,
respectively. There were significantly positive correlations between K, and TOC, TN, DOC, Phe, C/N, DOC/TOC. However, a
negative correlation occurred between K, K. values and DOC/TOC ratios. The data on Phe desorption could be better fitted by the
Freundlich model than that by linear partitioning model. Except for S1, S8 and S9 samples, the others exhibited obvious sorption and
desorption hysteresis. Contents and properties of organic matter were significant as the major factors controlling Phe sorption and
desorption to and from the sediments. Considering the frequent impacts of anthropogenic sources on the river and estuarine sediments,
the effects of dissolved organic matter on Phe sorption and desorption were perceived to be more important.
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Table 1 ~ Sediment sampling stations in the rivers and
estuaries around Bohai Bay
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Table 2 Characteristic of the sediments from the rivers and estuaries flowing into sea around Bohai Bay

FE b TOC/mg-g ™" TN/mg-g ™' DOC/mg-g~" Phe/mg-kg ™! C/N DOC/TOC/ %
St 33.42 2.30 2.50 14.97 14.53 7.47
S2 13. 04 1.06 0.46 3.20 12.30 3.52
S3 10.75 0.90 0.29 1.85 11.95 2.68
S4 8.61 0.81 0.26 1.16 10. 61 3.03
S5 8. 82 0.73 0.27 1.16 12.08 3.02
S6 6.35 0.58 0.23 0.94 10. 87 3.66
s7 9.27 0.72 0.29 1.55 12.93 3.17
S8 6.62 0.65 0.27 1.16 10.25 4.08
S9 3.95 0. 46 0.23 0. 60 8.59 5.87
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Table 3 Sorption isotherm parameters of phenanthrene on sediments from the rivers and estuaries flowing into sea around Bohai Bay
B 2Rk P A 2 Freundlich f5 %1 A LI bR HE 1L 2R L
" Ky/L - kg™ R K./pg'™ - kg™t - LY N R Koo/ L-kg™ ' Kpoo/pg™ - kg '+ LY
S1 743 (18) 0.997 75 (38) 1.43 (0.11)  0.979 22230 2253
S2 154 (5) 0.995 327 (60) 0.88 (0.03)  0.996 11 844 25061
S3 127 (4) 0.994 367 (23) 0.83 (0.01) 1. 000 11791 34 164
S4 87 (4) 0.988 299 (43) 0.82 (0.02)  0.997 10 144 34743
S5 93 (2) 0.998 153 (13) 0.92 (0.01)  0.999 10 502 17 341
S6 95 (2) 0.997 156 (25) 0.93 (0.03)  0.997 14 887 24512
S7 127 (3) 0.998 173 (22) 0.95 (0.02)  0.998 13677 18 703
S8 96 (2) 0.997 99 (21) 1.00 (0.03)  0.997 14 450 14993
S9 58 (1) 0.997 42 (7) 1.05 (0.03)  0.998 14 723 10 524
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Fig. 1

Sorption isotherm of phenanthrene on sediments from the

rivers and estuaries flowing into sea around Bohai Bay
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Table 4  Sorption-desorption isotherm parameters and Hysteresis indices of phenanthrene on
sediments from the rivers and estuaries flowing into sea around Bohai Bay
Fe 28 M 43 i AL A5 Freundlich 4571 e A/ g - L -1
m Ky/L - kg™ R Ke/pg™ - kg™ - LY N R’ 5 50 500
S1 697 (45) 0.975 35 (32) 1.55 (0.19) 0. 940 -0.57 -0.28 -0.01
S2 174 (7) 0.989 528 (50) 0.81 (0.02) 0.998 0.44 0.23 0.04
S3 170 (7) 0.991 353 (55) 0.87 (0.03) 0. 996 0.02 0.12 0.23
S4 117 (4) 0.992 334 (38) 0.82 (0.02) 0.998 0.13 0.16 0.18
S5 123 (3) 0.996 184 (26) 0.93 (0.03) 0.997 0.21 0.23 0.25
S6 92 (3) 0.993 291 (29) 0.81 (0.02) 0.998 0.56 0.21 -0.07
S7 117 (6) 0. 986 248 (62) 0.88 (0.05) 0.991 0.26 0. 06 -0.11
S8 84 (2) 0.996 64 (14) 1.04 (0.04) 0. 996 -0.31 -0.23 -0.14
S9 24 (1) 0.997 40 (5) 0.92 (0.02) 0.999 -0.22 -0.42 -0.57
1) 155 P BOE 0 A o b 22
x5 ARYUANRERSBHSHZENEXXR
Table 5 Correlations between sorption parameters and organic matter properties of sediments from
the rivers and estuaries flowing into sea around Bohai Bay
TOC TN DOC Phe C/N DOC/TOC Kp Koc Ky
TN 0.997 " "
DOC 0.973 " " 0.968 " "
Phe 0.986" " 0.982"" 0.997 " "
C/N 0.806" " 0.780" 0.682" 0.718"
DOC/TOC 0. 640 0. 637 0.789 " 0.755" 0.152
K, 0.981"" 0.975" " 0.997" " 0.998" " 0.725" 0.752"
Ko 0.737" 0.719" 0.852"" -0.25 0. 402 0.890 " * 0.846" "
Ky -0.11 -0.079 -0.315 0.830"" 0. 165 -0.693" -0.277 -0.621
Kroc -0.473 -0.443 -0.619 -0.58 -0.2 -0.838"" -0.589 -0.778" 0.879" "

1) = F£mRp<0.05; = %= FIKX p<0.01
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Fig.2  Correlations between sorption parameters (K )

and TOC contents ( Except for S1)
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