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Fig.2 The relationship between the change of fluorescence

intensity of F, Fy, f and KCl concentration

Fig.3 The dependence of Koy, of pyrene

on KCIl/NaCl concentration

K* Na' DOM
DOM
DOM Kyou I Kyou ‘
(0.2—0.6) x10 ’mol=l"" " DOM
Kpou DOM
H KDOM
—DOM 16-17
DOM ; ( ngf;glM /K(E)OM =oMs,, - 12‘5’:’)’8) v
Ko o = 4.5 Lemol ™! y < 0.977. 0
0.3 Lemol ™' ', Ko DOM
Kpou y <1 DOM
DOM DOM
DOM 18-19 ]]I
KDOM

DOM ®

IV KT)OM KDOM

“ »” I3 » 20
2.4 Kpon
Mg2+ Ca’* Kpou ( 4).
((0.2—0.5) x10 *mol=1"") DOM
KI)()M KI)OM 0 2 X



1007

6
10 Pmol*1"'Mg®* 0.5 x 10 *mol+17"' Ca>* Kpou 4.24 x10*Lekg™"  3.36 x10*
Lekg ™ 66.6% 73.5%.

Lewis Na* K* Mg’* Ca’* DOM

15 21

. von Wandruszka
.Na® K* Mg’*

Ca’" 102 138 72 100 pm * .
Mg®* > Ca’* > Na® > K*. |
DOM Kyon
N KDOM
DOM DOM
DOM . MgCl, Koy
CaCl, Kpou-
2.5 Kpom
MgCl,  MgSO, Kpow  ( 5).
Cl~ SO0;~ Ko DOM
KI)OM
140000 140000 -
120000 b ’(***—* e . . 120000 |- ,f‘fi*_*‘ =t
-~ 100000 -fi 4 MgCl, = 100000 .’i w"l
I_?f | ® CaCl, jf [ A MgCly
= 80000 e < 80000 {3 |
\% | z M ® MgSO,
2 60000 4 | ) o 1;‘
40000 "l‘l
L 40000 M
20000 : ' L ! . L .1 . !
0.002 0.005 0.010 0 0.002 0.005 0.010

HJEE A(mol-17") HeE /(mol-1 7))
4 Kpoy ~ MgCl, /CaCl, 5 Kpou  MgCl, /MgSO,

Fig.4 The relationship between K, of Fig.5 The relationship between K|, of pyrene

pyrene and MgCl, /CaCl, concentration and MgCl, /MgSO, concentration

KBr DOM ( 6) KCl
BI’ - 18 23 FO BI‘ - f
S F, DOM
Br~ .
Br~ KCl KBr Koon ( 7.
130000 -
3 A/A—A
120000 |- \
e
E ” ~ 110000 |-
’V u \ ‘C«D
pr‘&{ ® Alipom = 100000 |
bl * Ak = A KCl
3 é 90000 1 « KBr
# L
% 80000
1 L 1 L 1 70000 [ L 1 Ll L 1 L 1
0 0.004 001 002 0.03 0 0004 001 002  0.03
KBr ¥ B /(mol-17) W (mol-17Y)
6 FoFoounf 7 Ko KC1/KBr

KBr
Fig.6 The relationship between the change of fluorescence Fig.7 The relationship between K, of pyrene and

intensity of F; F,, / and KBr concentration KC1/KBr concentration



1008

29

14

15

16

17

18

19

20

21

22

23

( DOM) DOM Kpou
“ 7, DOM
DOM . Kyou
Kyon Ko
DOM Kyom

Kalbitz K Solinger S Park J H et al. Controls on the dynamics of dissolved organic matter in soils: a review J . Soil Sci 2000 165:277-
304
Liu L Song C Yan Z et al. Characterizing the release of different composition of dissolved organic matter in soil under acid rain leaching
using three—dimensional excitation-emission matrix spectroscopy J . Chemosphere 2009 77:15-21
Giesler R Bjorkvald L Laudon H et al. Spatial and seasonal variations in stream water 8** S-dissolved organic matter in northern Sweden
J . Environ Sci Technol 2009 43:447-452
Brunk B K Jirka G H Lion L. W. Effects of salinity changes and the formation of dissolved organic matter coatings on the sorption of
phenanthrene: implications for pollutant trapping in estuaries J . Environ Sci Technol 1997 31:119-125
Polubesova T Sherman-Nakache M Chefetz B. Binding of pyrene to hydrophobic fractions of dissolved organic matter: effect of polyvalent
metal complexation J . Environ Sci Technol 2007 41:5389-5394
Jones K D Tiller C L. Effect of solution chemistry on the extent of binding of phenanthrene by a soil humic acid: a comparison of dissolved
and clay bound humic J . Environ Sci Technol 1999 33:580-587
Chen S Ke R Zha ] et al. Influence of humic acid on bioavailability and toxicity of benzo k fluoranthene to Japanese medaka J . Environ
Sci Technol 2008 42:9431-9436
M . 1999
Lei J Huang J Lu L et al. Mobility of prometryne in soil as affected by dissolved organic matter J .J Agric Food Chem 2008 56:11933-
11940
J. 2005 24:578-581
Mott H V. Association of hydrophobic organic contaminants with soluble organic matter: evaluation of the database of K. values J . Adv
Environ Res 2002 6:577-593
Huo S Xi B Yu H et al. Characteristics of dissolved organic matter ( DOM) in leachate with different landfill ages J .J Environ Sci
2008 20:492-498
Burkhard L P. Estimating dissolved organic carbon partition coefficients for nonionic organic chemicals J . Environ Sci Technol 2000 34:

46634668

doc

. Fenton J . 2006 25:412-417

Sparks D L. Environmental soil chemistry M .2nd edition. San Diego: Academic Press 2003: 101-106
Schwarzenbach R P Gschwend P M Imboden D M. Environmental organic chemistry M .2nd edition Hoboken New Jersey: John Wiley
& Sons Inc 2003
Means J C. Influence of salinity upon sediment-water partitioning of aromatic hydrocarbons J . Mar Chem 1995 51:3-16
Engebretson R R von Wandruszka R. Micro-organization in dissolved humic acids J . Environ Sci Technol 1994 28:1934-1941
Zhou J L Rowland S J. Evaluation of the interactions between hydrophobic organic pollutants and suspended particles in estuarine waters

J . Water Res 1997 31:1708-1718
Lee C L Kuo L J Wang H L et al. Effects of ionic strength on the binding of phenanthrene and pyrene to humic substances: three-stage
variation model J . Water Res 2003 37:4250-4258
von Wandruszka R Ragle C. The role of selected cations in the formation of pseudomicelles in aqueous humic acid J . Talanta 1997 44:
805-809
Shannon R D. Revised effective ionic radii and systematic studies of interatomic distances in halides and chalcogenides J . Acta Cryst
1976 32:751-767
Lopez F Cuomo F Ceglie A et al. Quenching and dequenching of pyrene fluorescence by nucleotide monophosphates in cationic micelles

J .J Phys Chem B 2008 112:7338-7344



6 : 1009

IMPACT OF INORGANIC IONS ON THE BINDING CONSTANT OF
PYRENE WITH NATURAL DISSOLVED ORGANIC MATTER

WU Jizhou' ZHANG Zhiyan®  SUN Hongwen'

(1. MOE Key Laboratory of Pollution Processes and Environmental Criteria College of Environmental Science and Engineering

Nankai University Tianjin 300071 China; 2. Environmental Monitoring Station of Tanggu Tianjin 300450 China)

ABSTRACT
Natural dissolved organic matter ( DOM) was extracted from the sediment of the Beitang Estuary Tianjin

China. DOM /water partition coefficients for pyrene ( Kny) were measured using fluorescence quenching
method. The impacts of ionic strength and ion types on K, was studied and discussed. The results showed that
Koy of pyrene was 1.27 x 10°Lekg ™' and the binding capacity of DOM was much stronger than solid organic
matters. Accordingly DOM can not be ignored factor affecting the fate of hydrophobic organic contaminants
such as PAHs in aqueous environment. With increasing concentration of cationic ions K, of pyrene showed a
complex pattern of increasing initially then decreasing and finally stabilizing at a plateau. Different cationic
ions had varied impacts on K, of pyrene while the tested anionic ions did not show significant influence.

Keywords: dissolved organic matter ionic strength fluorescence quenching method K,, PAHs.
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