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Long Term Sorption / Desorption Behavior of Pyrene in Soils
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Abstract: Long-term sorption/ desorption behavior of pyrene in six types of soils are investigated. The results show that long-term
sorption and desorption entail two phases, including initially rapid process followed by a slow sorption/ desorption. When soil organic
matter (SOM) content was below 19 . the constant of sorption K 4 of dissimilar soils increased with SOM content under different
equilibrium time. While clay content played an important role in sorption capacity of the soils as SOM content was below 1% . In
long-term sorption experiment, the K, values of the six soils increased from 35.1% to 557.9%, respectively, with the sorption
equilibrium time increased from 2 d to 180 d. Clay influenced significantly on K, while the effect of SOM was different, which
suggested that the effect of sorption time on K ; of some soils could not be ignored. In long-term desorption experiment, the slow
desorption percentages of pyrene from the six soils were in the range of 12. 05% ~ 41.00% , with the tendency that the attribution of
slow desorption fraction to desorption process increased with SOM. Ignoring the influence of aging on the sorption/ desorption, it
indicates that the attribution of SOM to the capacity of irreversible sorption compartment is distinetly higher than that of clay, which
is consistent to the attribution of SOM to slow desorption process.
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Fig. 1 Pyrene sorption kinetic curves in soils
SRR BT T I ] EHX T 2 30 90 il 180d, AR S K &5
RO BEAE 6 b B (M B R 2k, DL I 2.

25

——2d
- 30d
—— 3m

—— 6m

0 L L L 1 Il 1 1 Il

0 20 40 60 80 100 120 140 160 180
AKHIEEHRAE L
300
o250 4%
&0
—— 2d
-3
—— 3m
—»— 6m
0 1 1 1 1 1 1 L 1
0 20 40 60 80 100 120 140 160 180
b WA g I
3
}2 50+ 67
Efz 00
%l 50
Bt d
i —
6
1 1 1 1
-3 g !

B2 PE7E 6 LI AYIRFEIRS:

I‘"[g_ 2 f’_\-‘rﬂw sorption irotherm curves in six Ly pes of soil

HE 2 il Zenl LU Y, BR T 1 5 A0 B 5F
AT N 72 e A, Bt V44 F s 1] iy G, 2%+
PO EE TR B R AR AT BT ASTR]. A Freundlich
J7 B RF % W B A IR 2k BE AT 0 A, 45 R R W,
Freundlich J5 28 W6 41 I (406 AN 1] MR PR ~F- 167 1 (1]
b B A L, WA 2.ty R A 3 (R R B

WK, IFFINGER 2.

B K o (0] LA, W B P i s 18] Ok 2d B, %
R B R AR R 1 5> 2 5> 35> 4
5> 65> 55, A S MR K, SR LA L
BN SR AT Lo n] DA, A SE0F HE (1 P
ey 5 L AT LR & Rl 2 E M IE ML (R =



168 2 5§

B 27 %

0.996) , TIRATHLT S R, K g FOBROK. 6 5 11§
ME L R E R TS5 SR K lE TS
5 K o (L 3 gL

il A5 -4 WS T I, 7K AH rp R R 22 1) e A 1
RELE| AR B, Ko A28 30 39 0, (FL 3 o £ 1 48 B 1 38
ANFIASEL 151 4 5 -3 K 2 517E 30d F1 90d
Ja LT AN I B, i HE JUR L3R K
AL 1S B~ iy e ) £ o A< 1y 4% 28 39 n. xS T AT BLBT
KT 1% () 13, BEA AT LTS B0 AR, K g 1
B0 AT Z W K RS B HED K, BN A
ANV AT i A f T o 2 oh AT BT AL AN (R 3 R,
Bayard 5115t I 4 - 847 WL B AT 1) 2 /0 Y
YT AT HLJTT IR A IR B A R L, L 45 Akt B
JE A AR B e, T R W B A 22, ez, mf
I FH RV B s e 2> L 3 60 ik 2K A AT WL s 4 40 11
W Bf i 0 58 ] BEAN ).

#2 EEWHZIEE Freundlich Hi2 I35 R

Table 2 Freundlich equation regression of pyrene sorption isotherm

g P Freundlich Ji K%
o [l/d  Ine= (1/ n)lne,+ K, FI 4T %) %
145 2 y= 0.560x + 3.433 0.971 30.966
30 y= 0.573x+ 3.790 0.996 44.274 43.0
90 y= 0.633x+ 3.804 0.983 44.804  45.0
180 y= 0.812x + 3.734 0.974 41.842 35.1
24 2 y= 0.591x+ 1.697 0.995 5.455
30 y= 0.718x+ 2.073 0.902 7.947 45.7
90 y= 0.742x + 2.310 0.924 10.076 84.7
180 y= 0.707x + 2.756 0.901 15.738 188.5
3% 2 y= 0.722x + 1.168 0.963 3.216
30 y= 0.806x+ 1.538 0.922 4.656  44.8
90 y= 0.740x + 2.091 0.984 8.091 151.6
180 y= 0.794x + 2.376 0.955 10.764 234.7
445 2 y= 0.807x+ 1.022 0.976 2.778
30 y= 0.847x+ 1.2152 0.983 3.371 21. 4
90 y= 0.698x+ 1.903 0.961 6.705 141.4
180 y= 0.912x+ 1.899 0.962 6.676 140.3
54 2 y= 1.465v - 2.830 0.998 0.059
30 y= 1.519x = 2.663 0.995 0.070 18.2
90 y= 1.502x — 2.302 0.989 0.100 69. 6
180 y= 1.434x - 1.318 0.954 0.268 353.8
64 2 y= 1.655x - 2.065 0.980 0.127
30 y= 1.557x - 1.413 0.987 0.243 92.0
90 y= 1.472x - 0.856 0.971 0.425 235.0
180 y= 1.714x - 0. 181 0.905 0.834 557.9
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Fig. 3 Desorption dynamic curves of sorbed pyrene in soils
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Fig. 4  Irreversibility of desorption of pyrene
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Table 3 Desorption percentages of fast and

slow desorption fraction/ %

B 15 2% 3% 4% sh 6l
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