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Tale 1 Selected properties of the tested soils
[a]
pH TOC ™ Phe Bap Coarse sand  Fine sand Coarse sil Fine silt Clay
Soil No (H0)
(gkg ) (Hg kg™ (gke )
1 48 2.5 2. 4 135 39 147.3 129 8 84 0 393.2 245.7
2 50 2.0 2. 57 435 80 72.0 114 9 40 3 459.8 313.0
3 46 2.3 2. 46 373 389 121. 8 122 0 64 6 434.5 257.1
4 48 24.3 2. 8 299 39 103.9 87. 6 46 1 474.0 288. 4
5 54 25.8 2. 71 26 0 11 6 139.0 96 4 96 3 426.6 241.7
6 46 27.0 3.07 90 4 112 81.7 1450 40 4 39%. 6 336.3
7 51 27.9 3. 11 156 22 132.5 176 7 68 5 374.3 248.0
8 61 35.0 3.35 415 138 72.2 105 0 134 6 426.2 262.0
9 52 37.2 4. 24 391 14 0 49.0 120 8 71 3 505.4 253.5
1.2 350 nm; [a] 296 nm,
1.2.1 404 nm
( ELEMENTAR 13
), pH , 1: Origin 7. 5
2.5181 , Bap
1.2.2
(< 2 Um) (2~ 20 Hm) (20~ 54 Um) 2
(54~ 105 Hm) (> 105 bm)
[e] 250 g , 600 ml 2.1 PAHs
\ . 40 kHz ,
30 min 54 Um 96.6% ~ 9.2% ,
, 54 Bm Stokes (Phe) Phe
(4 , 63. 5%~ 240.8%,  [a] (Bap)
(D Bap 37. 6% ~
1.2.3 22. 6% ,
2% h, [a]
s 2ml, 0.5ml [a] , )
1.0 g , / (61
(11 , 1 ml PAHs ,
, 2 ml , , Miller ' ,
Iml, HPLC L13] 10A - PAHs
HPLC , 270 nm, PAHs
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2.2 [11, 12] 7
pH 6. 1( 1), ,
CaCOs, >
(TOC) 2 C/N
) s s
> > > > L6 17 C/N
(2 000~ 250 Hm) < ,
(250~ 20 Hm) < (20~ 2 Bm) < (< 2 Hm) (4
2 (n=9)
Table2 Mears and standard deviations of TOC, TN and C/N ratios in the soil particle-size separates ( n= 9)
TOC TN
Particle-size (gkg™ (gke Y /N
Coarse sand 67.0 £505a 50 £35a 134% 13a
Fine sand 9.1 £105ab 45t 1.2a 87X 07b
Coarse silt 9.7 £10.6b .1 £1.3b 109t 29¢
Fine silt 146X49b 1.8 £0.7b 82+ 10b
Clay 359 £55ab 4.7 £0.6a 77%X03b
(p< 0.05) Note: Different letters in the same column indicate significant at p< 0 05
2.3 PAHs Bap Phe
3 , PAHs Bap s
, , PAHs )
1 , Phe Miller ' s
. 26Hgkg (
, Phe ) 1.2
Bap gke !, PAHs,
Phe | : 2548 g kg’
3 [a]
Tale 3 Contents of Phe and Bap in the particle-sze separates of soils
Phe (Mg kg™ ) Bap (Vg kg™ ')
Soil No
Coarse sand ~ Fine sand Coarse silt Fine silt Clay Coarse sand ~ Fine sand Coarse silt Fine silt Clay
1 15.1 47.2 4.0 18 5 . 4 8. 8 6.9 1.3 26 Qs
2 151. 8 99.3 71.6 623 56. 2 51. 8 15.7 37.3 L6 13
3 72.9 66.3 29.2 36 8 3.3 8.1 0.8 62. 1 551 nd
4 4.4 39.6 24.0 130 2. 6 67. 0 3.6 12.6 14 nd
5 19.2 38.8 3.5 180 53.7 6.7 10. 4 3.3 40 14
6 170. 8 64.0 63.5 40 5 4.0 74. 6 10.9 22.5 84 nd
7 11. 8 16.0 4.1 17.8 2.5 2.0 2.1 0.5 16 nd
8 %. 6 92.7 8.1 198 37.2 8. 5 43.2 10. 4 157 a7
9 254.7 125.5 24.8 26 0 3.5 164. 0 76.3 26. 8 14 0 16

“nd

Note: “ nd” indicates below detection limit
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(p< 0.09;

[a] 5

Note: Different letters indicate significant difference at p < 0. 05. The sample number of the average contents of Bap in clay separates was 5
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[a]
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2.4

PAHs
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1

[a] (n=9

Fig 1 Aveage contents of Phe and Bap in the soll particle-sze separates ( n= 9)

11 (0~ 5 cm) 119 20]
, Phe  Bap , ,
(20~ 2 Pm)> Phe  Bap
(250~ 20 Pm) > ( 2 ,
Sequaris (8
(0~ 1 cm) i [21]
; [ a] (0C) PAHs
> 20 Pm 20~ 2 Pm 2~ 0.05 Hm Phe  Bap
PAHs ,
) PAHs 3 ,
Phe
, 0~ 20 cm, > > > > » Bap
5 an , PAHs > > > >
Phe  Bap s
[ Phe  Bap
PAHs Krauss ' , (20 PAHs
7 200 g kg ) :
) PAHs : (20~
2 Hm)= (250~ 20 Hm) > (< 2Hm) >
[a] 45 41 Note: The sanple mmber of Phe and Bapwere 45 and 41, respectively
2

Fig 2 Correlations between the contents of Phe, Bap and organic C in soil paticle-size separates
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Fig. 3 The average contents of Phe and Bap normalized to organic C in soi particle-size separates (n=9)
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SOIL ENVIRONMENTAL QUALITY AND REMEDIATION IN YANGTZE RIVER DELTA REGION
[IIDISTRIBUTION CHARACTERISTICS OF PHENANTHRENE AND BENZO [ a] PYRENE
IN PARTICLE SIZE SEPARATES OF AGRICULTURAL SOILS

Ni Jinzhi Luo YongmingJr Zhang Changbo
(State Key Labaatory o Soil and Agricultural Sustanable Development, Institute o Soil Science, Chinese Academy ¢ Sciences, Naying 210008, China)
(Soil and Emwiromment Bioremediaion Research Cenire, Institute ¢ Sol Science, Chinese Academy ¢ Sdences, Namjing 210008, China )

Abstract The behavior of persistent organic pollutants in soil environment largely depends on their adsorption to soil ox

ganic matter. Particle-size frad ionation is usually used to differentiate organic matter pools with different composition and turnover

rates. In this research, phenanthrene (Phe) and benzo[ a] pyrene ( Bap) were used as representatives of low-and high-ring poly

cyclic aromatic hydrocarbons (PAHs), respectively. The distribution characteristics of them in different particle size separates

(clay, fine silt, coarse silt, fine sand and coarse sand) of nine agricultural topsoils (O~ 20 cm) from a contaminated distrid

were studied. The results showed that the average contents of Phe in different particle- size separates decreased in the order coarse

sand > fine sand > clay > fine silt > coarse silt, and those of Bap in the order coarse sand > fine sand > coarse silt >

fine silt > clay. In the different particle-size separates, the contents of both Phe and Bap had significantly positive correlations

with that of organic matter ( p< 0.01). The enrichment ability of organic matter for Phe in different particle-size separaes de-

creased in the order warse silt > fine silt > fine sand > arse sand > clay, and for Bap in the order warse silt > coarse

sand > fine silt > fine sand > clay.

Key words Polycyclic aromat ic hydrocarbons ( PAHs) ; Soil; Particle size separates; Distribution characteristics



