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Influence o dissolved organic matter in sorption process o paycyclic

aromatic hydrocar bons on soils and sediments

ZHOU Yanme , LIU Ruixia, TANG Hongiao  (Sae Key Laboratory of Environmentd Aquatic Cherrigry , Research Center for
Eoo- Ervironmentd Stiences, Chinese Academy o Sdiences, Beijing 100085, Ching)

Abgract : The orption of polycydic arometic hydrocarbons nephthdene , phenanthrene and pyrene in sx il and sedment sanples oollected
from Quanting Resenvoir (Beijing, China) and its eduaries was invedigated. The disolved organic metters corntaned in these sx oils and
sediments were characterized by * HFNMR sectra. It is considered thet the Sorption capacities (K ) are dosdly interrelated with the arometici-
ty and ronpolar diphdticity of disolved organic netter. The Freundich exponert ( n) decreaseswith the increase o the polar group contert in
d solved organic metter , but the role the polar arometic corrponert plays in Sorption process isorganic Slvent. Furthernore, olute dructure
d = irfluences the sorption and the relaion between logK s and log Ko ( Koy is octanol-weter partition codficient) islinear. A fag orption
nodd is esablished based on the arphiphilic property of disolved organic metter and the resuits from experiment. However , it is difficut to
goply this nodd to predict the orption of nonpolar contami nants on naturd orbernt.
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NaN Table1 Physoochemica properties of ngphthaene,
° ' phenanthrene and pyrene
1.
/ol 128.17 178.23 202.3
6 , 80 101 156
) Jmol /L 2.46%x10°% 7.24x10°° 6.62x10° "
240 . ,mol /L 1.304 0.463 0.097
(TOC) ( DOC) ol /L 3.26 2.27 0. 697
,(cal /L) V2 9.9 9.8 10.6
SHA) , CEC
( ) ( ) - 2.29x10° 3.72x10° 1.51x10°
’ keal /ol 4.61 4.45 4.20
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0.1 1g¢g , 10 20nL
) 60 h, 10000 g
30mn, , 80 % 20% ,90%
:10% 95 % 5% , 210 240 230 nm,
1nl/mn. 3
2
Table 2 Prysoochemica propertiesof Quanting i and sdment sanples
TOC, % DOC, % SA , n¥/g  CEC, awl( +)/kg . % , % , %
0.610 0. Co43 16.68 6.15 6.06 70.49 23.44
0.533 0. 0064 12.09 5.47 4.54 71.97 23.49
0.300 0.0032 11.99 3.62 3.9 62.03 34.08
0.809 0.0167 24.54 7.9 8.43 81.19 10.38
1 1.47 0.0277 47.21 18.28 14.72 84.59 1.09
2 1.42 0.0239 37.57 11.47 11.39 86.24 2.37
1.3 "HNMR
0.1g 1m 99.9% D,O 60 h, 1000 r/mn
30min, 'HNMR : 5mm, 1s,
8012 Hz(16 ppm) , 3.00Hz, 1000 295 K. 'HNMR
5 :0 2.8ppm 2.8 4.2ppm
4.7 4.9ppm 7.1 7.6ppm 8.1
8.6 ppm 6 'HNMR
1, 3.
Whi -4 LRER/TR ALY ]
8 7 6 5 4 3 2 1 8 7 6 5 4 2 1
B STE: LRIk ALY ]
" —) . ‘ M
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
HITUR 1 HITUURY 2
8 7 6 5 4 3 2 1 9 8 7 6 5 4 3 2 1
(ppm) (ppm)
1 'HNMR

Fig.1 HNMR gectradf disolved organic metter contained in x Quanting il and sediment sanples
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3 HNMR
Table 3 Digribution of disolved organic metter functiondl groupsin Quan Ting wils and sediments as determined by *HNMR %

0—2.8 ppm 2.8—4.2 ppm 4.7 —4.9 ppm 7.1—4.6 ppm 8.1—8.6 ppm
67.72 27.90 0 2.33 2.04
64. 05 30.54 0 2.82 2.09
37.12 57.53 0 3.38 1.76
59.63 36.70 0 1.57 2.09
1 56. 60 38.38 0 1.41 3.61
48.81 35.67 11.53 0.73 3.25
2
2.1 Feundich
Freundlich
N =k C:oc
r , K Freundlich , , Croc
,n Freundliich , . n ,
Freundlich K , . , Freundlich
[10] |
r=«kc¢
C (C = Cuoc/Su ,Su ), K Freundii-
ch . ,n , K , . Freundlich
Freundlich , 6
4 L
4
Table 4 Modified Freundich parametersfor omption of ngphthaene, phenanthrene and pyrene to Quan Ting ils and sediments
1 2
Ke 67.79 71.31 52. 89 81. 36 97.11 160. 10
n 0.9212 0. 8955 0. 6618 0. 8330 0. 8389 0. 8569
R? 0.973 0.970 0.992 0. 940 0. 990 0. 986
K 70.35 83.92 59.35 108. 05 137.37 232.65
n 0. 9067 0. 8606 0. 6240 0.8018 0. 8020 0. 7988
R? 0. 995 0.977 0.997 0.984 0.991 0. 996
K 76. 77 98. 29 63. 61 124. 42 195. 38 364. 52
n 0. 8905 0. 8369 0. 5880 0.7798 0. 7590 0.7310
R? 0. 9% 0.933 0.997 0. 9% 0. 996 0.997
6
(logfai) , Freundlich Kt , 3.
: ( R <0.8) ,
2 ( 4) , log K (

R >0.9). (lograro) ,
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HOC + R(OH); =— R(HOC) (OH);
(2
N .
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