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Table 1 Property of soil and its fraction
TOC H N 0
1% 1% 1% 1% H/C 0/C (N+0)/C
° (YS) 241 1.68 0.21 * 070 — —
1 ( LS) 345 1.15 0.39 ) 033 — —
( YS-AE) 7.52 1.47 0.20 12.17 0.20 1.98 2.01
1 (LS-AE) 32.88 2.65 1.51 27.18 0.08 0.78 0.84
. 2
0~12 cm 2 mm Table 2 Physical-chemical property of pyrene
PAHs o
20
/( &/ mol) 202.3
' 1)5 kg 1.2L 0.5 mol/L.  NaOH /( mg/L) 0.135
4 h - Logk,, 5.20
7 2) 0.5 mol/L /( g/em?) 1.271
NaOH /( m* /mol) 161.9
7 3) 60 °C
2mm  ;4) 100 g 2.3
500 ml, 400 mL 6 mol/L 0.005 mol/L
HCl 60 °C 20 h CaCl, 100 mg/L NaN,
;5 1 mol/L HCl 300 ml, 5 mg/L NaHCO,
; 6) pH 7 o 1 000 mg/L
165 mL 6 mol/L.  HCl 335 mL 22 mol/L 100 mg/L
HF 60 C 20 h ) 4 ‘
6 mol/L HCl 400 mL 60 C
20 h ©'8) 300 mL 1 mol/L Co B
HC1 ; 0.2% .
9) al: 2.4
10) . Fe’ Ca*
1. pH ‘ ( Yellow soil—
1 2.5 pH . C.H. alkali extract YS-AE; Lime soil-alkali
N Elementar High TOC Il / extract LS-AE)
/ . o Fe( OH) ,
2.2 o 100 mL
( FeCl,
) 0.5 ¢
N 0 24 h;
/ 1 mol/L NaOH
. 48 h
Sigma >98% o 2 o 10000

rap/min 10 min
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mili-Q 5 mL 3 mL
3 . o ( UPLC)
o CaCoO;, ( 2.6 )
Fe( OH) , FeCl,
CaCl, NaOH Na,CO, o
o 3. o
3 o
Table 3 Treated aging sorbents by different ions 4% °
2.6
Fe* Ca®*
/( mmol /L) /( mmol /1) -
YS-AEA 12.82 YS-AE4 13.89 (ODS 5 pm 2.1 250 mm column Agilent
YS-AE=2 23.53 YS-AE-S 21.28 1 290 model) uv
YS-AE3 39.22 YSAE-6 37.04
LSAE- 12.82 LS-AE4 13.89 °
LSAE2 23.53 LSAE-S 21.28 0.1~100 mg/L o
LS-AE-3 39.22 LSAE-6 37.04 0. 05~100 mg/Lo HPLC
2.5 : mili-Q
88 12; 0.6 mL/min;
1000 mg/l. . 270 nm 392 nm, C,
C 23
o 0.1~ 0 °
100 mg/L o '
214d 50 ml ( Teflon) q.=(Cy = C) xV/m (1)
q. (mg/kg); C, C,
o 50 mL
(mg/L); V (L); m
50 ml (kg) -
o ( 21 C) 3
21 d 3d 5 min
o 21 d 3.1 ( SEM) ( EDS)
3d
Huang % o
o 2 mL ~

1

Fig.1 Micpore structure of soil-alkali extract
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HEEE P | (g/kg) /(g/L)" ; n n
SEM o o
Systat SigmaPlot 10. 0V
-K.n R 4 o
K, =
( (g,7C) /f,, C,=0.005 0.05 0.5S,(¢, C,
2) . EDS s S
o EDS ; S, )
( 3) o K,
4, n
3 6 ab Fe C, K, ° 5
Ca
o ce~d e-f
Fe Ca o
5.
o 4
EDS o
o Freundlich
3.2
N o 1
Freun—
dlich o
g =K xC (2) " g
o 4
logq, = logKf + nlogC, (3) 16 n
9. (g/kg); C, 0.52~0.75 .
(g/L); K, n 0. 67 n
2

Fig.2  Surfaceof soil-alkali extracted fractionbeing coveredand filled
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(a) (b) YSAE ISAE; (¢) (d) Fe( OH), YSAE LSAE; (e) (f)  CaCO, YSAE  LSAE
3
Fig.3  Spectrum for original soil and aging soil-alkali extracted fraction
0.61. K, K, °
4 ”
o n “ ) )
[13 ) ”

( dual mode model DMM) **
( dual reactivity model DRM) * o SEM
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Ca n
Fe n
: Ca
39.22 mmol/L Ca
n
Fe
o 4
TOC.n
K, 6.6x10°  3.8x
10, K, 8.5
x10° ~ 1.5 % 10° . TOC K,
3 1) -
K, C,
; 2) C.,
Fe
Fe
Fe
4 EDS
Fig.4 Content of inorganic fons in different aging ;3)
samples tested by EDS measure C, 12 K,
o C,
(C, (1.4x10% (1.0 x 10%)
=0.001S,) K, logK,, = 0.72 x
logk,, + 0.49 ™
30 .
3.3
12 4 12
YS-AS-6 n 0.52~0.76 . C, =0.005S,
o YSAS-l  YSAS6 n K, 2.9x10’ ~6.6
0.56 0.75 LSAS-  ILSAS6 =n 0.52 x 10°; K,
0.76. 4 Fe 2.7x10° ~ 3.6 x 10’ o
n K,
5 Ca

39.22 mmol/L Ca
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Table 4 Frundlich sorption isotherm parameters and calculated concentration-dependent K, values-pyrene

K,./( L/kg)
K,/ (glkg) /(g/L)" n R? C,/S, =0.005 c,/S,=0.05 c,/S8,=0.5
6579.12 0.67 0.99 3403.66 1592.01 744.64
37986.69 0.66 0.99 7013.25 3205.67 1465.28
YS-AE- 25853.81 0.66 0.99 6619.42 3025.66 1382.99
YSAE=2 21868.37 0.64 0.96 4068.06 1775.77 775.15
YS-AE-3 15245.68 0.59 0.97 2890.23 1124.43 437.45
YS-AE4 23761.83 0.71 0.97 4304.76 2207.74 1132.27
YS-AE-5 18457.85 0.75 0.96 3293.65 1852.16 1041.54
YSAE-6 33574.29 0.56 0.98 6437.57 2337.34 8438.64
8488.71 0.61 1.00 2868.32 1168.50 476.02
145955.01 0.68 1.00 4748.15 2272.61 1087.74
LS-AE- 95255.97 0.56 0.96 3242.76 1177.38 427.48
LS-AE2 84663.29 0.54 0.93 2904.05 1006.94 349.14
LS-AE3 82604.02 0.59 0.97 2780.32 1081.67 420.82
LS-AE-1 115484.92 0.76 0.99 3644.88 2097.41 1206.93
LS-AE2 94693.65 0.69 0.99 3068.91 1503.09 736.18
LS-AE-3 90916.87 0.52 0.94 3142.24 1040.49 344.54
aFe® i b-Ca®* i cFet ; dCa®

5

Fig.5 Adsorption isotherm curves for original soil alkali extracted and aging sample
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Effect of Inorganic Ion Precipitation on Hydrophobic Organic
Pollutant Adsorption by Non-extracted Soil Organic Matters

AN Xianjin' > XIAO Baohua' DI Xinyue' DONG Hui' > TANG Haiming' > WU Sensen' *
(1. Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China;
2. University of Chinese Academy of Science Beijing 100049 China)

Abstract: Hydrophobic organic pollutant adsorption by non-extracted soil organic matters was an important factors which affected the
migration transformation and fate of hydrophobic organic pollutants in soil. Aging was the results of organic pollutants interaction with
soil for a long time which influenced bioavailability of organic pollutant. Prior studies on aging of hydrophobic organic pollutants paid
more attention to the mechanism of adsorption sequestration but the variation of adsorbent themselves was rarely considered under natu—
ral condition. The research results show that alkali extract soil by different precipitate packaged and filled has smaller adsorption ability
than original samples and meanwhile the adsorption property decrease with increasing ion concentration of inorganic precipitate. The
reason may be that the inner and outer surface areas of alkali extract soil are covered and the microspores are filled with inorganic pre—
cipitate; or the high energy sites to adsorb organic pollutant are occupied by inorganic precipitate.

Key words: hydrophobic organic pollutant; aging effect; inorganic ion precipitation; soil organic matter; natural environment process



