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Table 1  Selected characteristics of soil particle-size fractions
FEfh S KT TOC (g/kg) TN (g/kg) C/N SSA (m%/g)
SEBC-07 >105 um 64.3 4.2 15.32 -

54 ~ 105 um 57.7 4.8 12.05 145.6

20 ~ 54 um 12.2 1.0 12.04 59.4

2~20 um 16.4 1.5 10.75 64.4

<2 um 18.7 2.3 8.17 303.0

SEBC-13 >280 um 1.1 0.1 11.98 38.9
105 ~ 280 pm 0.9 0.1 14.97 16.1

54 ~ 105 um 2.1 0.01 16.55 37.4

20 ~ 54 um 2.4 0.05 4.95 86.4

2~20 um 2.9 0.05 6.21 104.7

<2 um 7.5 0.08 9.15 158.7

2.2 AERIZES X TERY IR IR

PR AN Rk A2 21 59 %) S 1 W o i 4 FH e
JiFEAN Freundlich J7 #2453 34T 7RG, Frifdm)y
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RNEFEEEMAEL . SEBC-07 1K, BR<2 pm 1)
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2 TIEAERZEAS XFERIR M SE

Table 2  Sorption isotherm parameters of phenanthrene for soil different particle-size fractions
FEdh S RLARE 5y LAY Freundlich %! Koe
Ky R’ K;® n R?

SEBC-07 >105 um 0.485(0.012) 0.997 0.612 (0.089) 0.949 (0.034) 0.998 7.54
54 ~ 105 pm 1.170 (0.051) 0.992 1.203 (0.463) 0.998 (0.075) 0.992 20.28

20 ~ 54 um 0.947 (0.043) 0.992 1.636 (0.493) 0.906 (0.055) 0.994 77.63

2~20 pm 0.998 (0.065) 0.983 2.903 (0.932) 0.817 (0.059) 0.992 60.85

<2 pm 0.647 (0.015) 0.998 0.722 (0.168) 0.984 (0.042) 0.997 34.60

SEBC-13 >280 um 0.024 (0.001) 0.990 0.072 (0.023) 0.823 (0.056) 0.992 21.82
105 ~ 280 pm 0.052 (0.003) 0.990 0.145 (0.045) 0.830 (0.056) 0.993 57.78

54 ~ 105 pm 0.188 (0.012) 0.983 0.207 (0.118) 0.985 (0.109) 0.983 89.52
20 ~ 54 um 0.786 (0.046) 0.987 2.078 (0.551) 0.838 (0.048) 0.994 327.50
2~20 pm 0.415(0.019) 0.991 0.475 (0.190) 0.977 (0.069) 0.992 143.10
<2 pm 0.784 (0.035) 0.992 1.135 (0.404) 0.937 (0.066) 0.992 104.53

T kg SR Lig, ke H0A7 A (ng/g)(ng/L)"s H55 WEUER RS Ebr e 22, T IH.
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Table 3 Desorption isotherm parameters and concentration dependent hysteresis indices of phenanthrene for soil different particle-size fractions

FE b X G iR LR PERR Freundlich &7 P Ee

Ky R® K, N R® Cc.=1  C=10 C,=100
(ng/'l)  (ng/L) (ng/L)

SEBC-07 >105 pm 0.522(0.021)  0.994 1.056 (0.091) 0.843 (0.021) 0.999 0.73 0.35 0.06

54~105um 1292 (0.043)  0.996 1.536 (0.463) 0.971 (0.064) 0.994 0.28 0.20 0.13

20~54um  1.832(0.072)  0.994 3.770 (0.507) 0.856 (0.029) 0.998 1.30 1.05 0.83

2~20 um 2.010 (0.055)  0.997 2.942 (0.558) 0.924 (0.041) 0.997 0.01 0.30 0.66

<2 um 0.792 (0.054)  0.982 1.208 (0.542) 0.921 (0.092) 0.983 0.67 0.45 0.25

SEBC-13 >280 um 0.059 (0.003)  0.992 0.126 (0.031) 0.849 (0.055) 0.993 0.75 0.86 0.97

105~280 pm  0.101 (0.005)  0.990 0.160 (0.047) 0.909 (0.063) 0.991 0.10 0.32 0.59

54~105um 0262 (0.012)  0.992 0.580 (0.111) 0.845 (0.041) 0.996 1.80 1.03 0.47

20~54pm 1140 (0.073)  0.984 1.533 (0.697) 0.941 (0.098) 0.984 -0.26 -0.06 0.19

2~20 pm 0.734 (0.051)  0.981 0.143 (0.054) 1.327 (0.079) 0.996 -0.70 033 0.51

<2um 1.779 (0.070)  0.994 3.159 (0.915) 0.883 (0.067) 0.992 1.78 1.46 1.17

1 A 2 vTRLE W, SRR 0 S
HIFE A AR RE A G IS . O T Re 8 Lh i i
J FERE K/, Huang 281515 SCT W S &30 HI

(hysteresis index):

d s
qe — qe
HI = DV lr. . “

Kb g’ g 7 DIFRAER AR R ep, A2
U EEMIPHT IR 5 W PR A PR B B ok
T Cor Al AR . HI (5%

BUAAE I, RO RIS . {E 25 °C fHil T,
C, 79k 1. 10 « 100 pg/L ISy HI 55 T4 3.

SEBC-07 FfEAbH, AT VR SE 0~ B2 16,
2~20 um 5010 HI AHZEEE N, mIAdlr i HI
{HZ Bk s SEBC-13 Ffati 1, >280 um 1 105 ~
280 wm ZH 53119 HI {5 RS-0 35 50 S 0 R B2 1) 184 n
MM, 54 ~105 um F <2 pm 4143 HI {HBET
MR SRR B I S IR g /N, 20 ~ 54 pm- Al 2
~20 um 453 AEFE IR BRI (1 pg/L A1 10
ug/L) i IS . AN FPRIAR AL 23 %) JE Ad Iy i A
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Fig. 1 Phenanthrene sorption-desorption data and Freundlich isotherms for different particle-size fractions of soil sample SEBC-07
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Fig. 2 Phenanthrene sorption-desorption data and Freundlich isotherms for different particle-size fractions of soil sample SEBC-13
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Sorption and Desorption of Phenanthrene
by Soil Different Particle-Size Separates

LI Xiu-hua">®, NI Jin-zhi"*?, LUO Yong-ming"*?
(1 Soil and Environment Bioremediation Research Centre, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;
2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

3 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Fate and behavior of polycyclic aromatic hydrocarbons (PAHs) in soil environment are mainly
controlled by their interactions with different soil components. Generally, the content and structure characteristics of
organic matter and mineral composition in different soil particle-size separates are different. Hence, the environmental
fate of organic pollutants affected by different soil particle-size separates is different. In this paper, two different type
soils, paddy soil (SEBC-07) and red soil (SEBC-13) were separated into different particle-size separates (<2 pm- 2 ~ 20
pm, 20 ~ 54 uym, 54 ~ 105 pm. 105 ~ 280 um. >280 pm) by physical method, and the sorption and desorption of
phenanthrene by them were studied. The rankings of the sorption capacities (K;) of phenanthrene by different
particle-size separates of SEBC-07 and SEBC-13 were 2 ~ 20 um > 20 ~ 54 pm > 54 ~ 105 pm > <2 pm > > 105 pm
and 20 ~ 54 pm > <2 pm > 2 ~ 20 pm > 54 ~ 105 pm > 105 ~ 280 um > >280 um, respectively. The sorption
capacities of all the particle-size separates of the paddy soil with high organic matter content were significantly greater
than those of in the red soil with low organic matter content, except < 2 um and 20 ~ 54 um separates. In both soils, K.
values of 20 ~ 54 um separates were greatest, and then decreased with increasing or decreasing particle-size. The values
of Krand K, of different particle-size separates of two soils had no significant correlation with their physio-chemical
properties (e.g. organic content and specific surface area). Desorption hysteresis were observed of different particle-size
separates of both soils.

Key words: Particle-size separates, Phenanthrene, Sorption-desorption, Hysteresis



