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Abstract :With the devdopment of fluorescence technique, three-dimendona excitation emisson matrix fluorescence pectrosoopy
(3DEEM) was widdy applied to characterize the nature of disolved organic matter (DOM) in natura waters Snce the lagt decade.
3DEEM and fluorescence quenching titration were used to study the interaction between Hg( ) and DOM. The results show that a
genera decreaseinintensty for individua peak A , B and C wasfound as concentrationsof Hg( ) increased. pH isthe main parame-
ter that strongly influences the Hg( )-DOM complexation. The addition of CI™ ion to the Hg( )-DOM system caused an increase
in fluorescence intendty. The results ds show that the addition of Ca( ) solution strongly enhanced the fluorescence intensity for
humic-like fluorescence, while the protein-like fluorescence only dightly enhanced. On the contrary , no fluorescence enhancement
wasfound in the Hg( )-DOM system dter the addition of Mg( ) ion. A decrease in fluorescence emisson intendty wasfound &-
ter the addition of Cu( ) ion to the Hg( )-DOM lution.

Key wor ds :disolved organic matter ; three-dimensona excitation emisson matrix fluorescence pectrosoopy ; fluorescence quenching
titration; complexation
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L Hg(NOs)> ., [Hg"] ® mol/ L
32 mol/ L . 2 (0. 1mol/ L
1.1 1mol/L) HOO, NaOH pH=8.0
2003 1 +0.05, nopL ,
, . , Cu( ).Ca( ) Mg
( ) Hg( )-DOM , DOM
. DOM H* (Dowex 50W- X8 ,Bio-
(450 5h) Rad AGQ
GF/ F (Whatman, U K) : , Ex
4 =335nm. 24h
1.2 3DEEM
Milli-Q (Millipore,
18.2 MQ-cm) . 818 pH pH 2
' (DO) ; 2.1
( 90, ) (AAY9) 1. DOC
K Na Ca Mg; (CVAFS) 3.12mg/L , DOC
Hg( ) ; (DOC) My  2297.
High TOC (Hementar , Germany) . 2.2
(HPSECQ) DOM
Muw , HP1100. [6.7.14.15]
Icm ,
(Hitachi F4500 , Japan) 3DEEM . (2 :
: 150W ; (bandpass) : :3D plot ; : Contour plot , 1)
Ex =5nm, E, = 10nm; : ; : ,DOM 3 :
1 200nm/ min; peak A 310 320 nm,
Ex =250 400nm ( 5nm) , ;peak B (230 250
Em=300 550nm( 2nm) . nm) , ;peak C
( 20 +1 ). . DOM 3DEEM
( Milli-Q [6.7.14.15] heak A ( Ex/ Em = 330/426 nm)
3DEEM) . SgmaPlot 3DEEM (visble fulviclike) ,peak B
18  30mL ( Ex/ Em=245/436 nm)
(Nalgene ,USA) , 20mL , (UV fulviclike) , peak C( Ex/ Em =275/ 346 nm)
0.01lmol/L  0.05mol/L (proteirrlike) .
1 Img-L"?t
Tablel Some basic characterigtics of the DOM sample/ mg-L ~*
pH DO DOC K* Na* ca®* Mc?*  Hg*'uglL ' S0, Chla EJ Es M,/ Da
7.90 1.36 3.12 6.70 10. 46 73.1 16.2 0.122 6.27 1.36 1.198 2297
2.3 Hg( )-DOM ABC Ho( )
Yin 2 , pH ,Hg ( 1 2) , Hg( ) DOM
( ) [Hg(OH)2]° , :
DOM ca’* ( 1), Hg( )-DOM ,Esteves
cat (161 Hg( ) da Slva [4.5.17] Hg ( )
DOM DOM 11 , Sern-Volmer
24h Hg( ) DOM 3 (4l
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Fig.1 3D(top) and contour (bottom) plotsof Wudanggiao DOM sample without (Ieft) and with(right) 30H mol- L ~ [ Hg?* ]
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Fig.2 Hg( ) quenching titration with different fluorescent peaks , Hg( )
y 1 ( il
) Ho( ) : 2.4 pH Hg( )-DOM
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Table 2 Complexation parameters of the peaksof 3DEEM spectra

peaks Ey _En/ NMm log K fl % R?
A 330/ 426 5.01 28. 2 0. 9898
B 245/ 436 5.62 44. 2 0.9851
C 275/ 346 5.33 39.6 0.9911
PH Hg( )
(121, , pH ,Hg
Ha( ) ; pH ,Hg( )
[Hg(OH)]™ [Hg(OH).1°. 4 ,pH
AB C . pH
8.5 9.5 3 pH
, Ho( ) ,
. DOM
51 pH=8.0 ,
, Hg( )-DOM
. pH 7.5 4.0 ,
(peak C) , PH ,
[9] . peak A
peak B pH 7.5 4.0
, JH"]  Hg( )
Hg( )-DOM ,
pH 3.0 2.0, DOM
peak A peak B
peak C ,

pH 3 L,Hg( )

450
—&— peak A
400 —A— peak B
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Fluorescence intensity/arb
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pH

100 L

4 pH Hy )-DOM
([ Hg?*] =150 mol-L ")
Fg.4 Influence of pH on the fluorescence
of Hg( )-DOM complexation ([ Hg?*] =15 mol-L ~ %)
25 4 ca( ) Mg( ) cu( ) Hg( )-
DOM
, DOM O~ OH"
ek Hg( )
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Hgdl n a
DOM ( Ex =335nm)
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, Lu Jafel®
5 , pH=7.50 ,d° Hg
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75 ! ' *

| 1
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5 d° Hg( )-DOM ([Hg**] =13 md-L ~ Y
Fig.5 Influenceof A~ onthe Hg( )-DOM
complexation ([Hg?*] =13 mol-L %)
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Influence of Ca( ) and Mg( ) onthe Hg( )-DOM complexation ([ Hg?*]=1% mol-L " %)
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