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WE . DAFRRERZKEEA LY (DOM) A BT R  R AL 5 M0t 9E 7 DOM L a8 11 O 598t
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Relationship Between Electron Transfer Capacity and Fluorescence

Characteristics of Dissolved Organic Matter

TAO Ya'?, YUAN Tian’, ZHOU Shun-gui*, YUAN Yong>, ZHUANG Li’, WANG Hui-xian'
(1. College of Science, Hunan Agricultural University, Changsha 410128, China; 2. Guangdong Institute of Eco-Environmental and
Soil Sciences, Guangzhou 510650, China)

Abstract : This study demonstrated the relationship between redox activity and fluorescence characteristics of different dissolved organic
matter (DOM) employing a combined method of electrochemistry and fluorescence spectroscopy. Chronoamperometry was used to
quantitatively evaluate the electron transfer capacity (ETC) of DOM. Data showed that the electron accepting capacity of DOM ranged
from 635. 6 pmol+(g-C) ™' to 1049.3 wmol-(g-C) ~", and the electron donating capacity ranged from 27. 3 pmol+(g-C) ™' t042.3
pwmol - (g-C) ~'. For all DOM tested, the cyclic voltammetries ( CVs) showed an evident pair of redox peak with the redox potentials in
the range from —731 mV to —996 mV (vs. Ag/AgCl), suggesting their electrochemical activity. Using the multi-potential steps
method, the ETC was measured to be 232. 1-897.2 wmol-(g-C) ™' and the electron recycling rates (ERRs) were 36. 7% -78.2% ,
indicating the electron transfer of DOM has a reversible character. Using fluorescence excitation-emission spectroscopy (EEMy ), the
ERRs were found to be highly correlated with the fulvic-like fluorescence intensity of DOM with a correlation coefficient of 0. 92. This
study can potentially provide a scientific base for understanding the roles of DOM in the elements cycles, pollutants degradation and
biogeochemical cycles.
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fluorescence excitation-emission spectroscopy
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I I
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Fig. 1 Electron accepting capacity (EAC) and electron donating capacity (EDC) of DOM measured by chronoamperometry

2.3 EIMAZ S H DOM EALif )5 nT ik
PEIMR AL (CVs ) S I H] S A3 T e LA
IR I A2 PR AR ot H Ak 2 M B A Dy 1. 38 ek o g
FLASE R IR 8 20 AT, AT D P4 R ) B Sk id i g
JIHRES. 2002 4F  Nurmi 2512 5 R H TG FRR %
E AR FFZE DOM 78 JE /K 88T 19 o b 2% P
i, R PR SRS (AQDS %5 ) KA T 28U
TR, BA — 5 i A AL ] i k. &2
DOM (100 mg-L~") ¥ F A ML 7 DSMO 7 Hi i/
1000 ~ =2000 mV (V vs. Ag/AgCl) [8]345 fit 17

Rz, NPl F H DOM o R —ANR /N Ak
W BEA I I 1 DOMy. . DOM, il DOM,,, %% E.
A — WA I B0 AR R A 3 Dy - 923
-731 Fil — 996 mV (V vs. Ag/AgCl). DOM .
DOM . Il DOM . [ 580 £ W5 T3S Jit 0 22 1] 79 B A7 22
AE, 358 1.2, 0.85 Fil 1.4 V(V vs. Ag/AgCl).
Nurmi #5828 AE, >0.059-(n V) ~' (n NH T4
Fo ) B A o v] 0 i #2720 i DOM . . DOM,, F1
DOM, LA 22 AE, #BIZ K F 0.059« (n V) ', UL



1874 7

DOMssc

DOMgr 50 pA

-25 -20 ~-15 ~-1L0 -05 0 0.5 1.0 1.5
HL{L /V vs. Ag/AgCl
RT3l DOM s A
E2 DOM B AZE
Fig. 2 Cyclic voltammograms of DOM
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Fig. 3 Electron recycling rates of DOM

DOMsgse DOMpey: DOMpgss

(DOM ;) 1 36. 7% ( DOM s ) . Fo 1 DOM . HEL 71
PRI, VA AR 1 53 M LA B 43 i E %
150, [ B DOM g FE 108 56 05 i, Ul B JEL ] 3 4
PR SR 2H 43 & B LA . 4555 2.3 B 4 e
—3.

2.5 BOLE-RAHEHE(EEMS)

DOM MZENCAR M D T 28 O3k 2 B F R ]
TABIFE DOM 9L RAEHE 1 Cory 4570 Fil J11 9
UK - KB IEE: (EEMs ) BF9E £ 7 DOM & BLAE
T LR X 7 3k A P 2R IE A1 /Y He 1 s 3]
50% e A7, 1 DOM H i) I ikt 3 AT 2 HL AT B+ 4%
FeRE I EE RN R, bl UHERT DOM A28 &
R 60 5 DOM HL 54 85 B8 J) 1l BEA7 76 K FiAH ¢
PE. 8 4 AN [F R IE RS DOM 1EC R K E. R 300
~350 nm FIEFEK E,, 4 400 ~440 nm 1375 Fl N
DGO 1 4y A, B E B A AT L 2R R B R O Ot
X290 5 HLRR YOG 5R K IR N Py = 0. 084,
Py =0.073, Ppop = 0. 041, P =0.022. DOM H
A e R A OGS | LI DOM o A X R U & A K
AP E BRI, 0 B & A R 2 Wik
BEA. DOM s 1 2 G BEAIS , 156 B 55 A7 38/ 1 m] ¢
JetESE R BRI B A b 4Eie 5 S
FHALRETI A CV MRS RAHTT A B, v AT
KE BIRVOCIEMRE S DOM T5 MR8 i e g%

W 5 P i % ZR R IR DOM 7E R I
R WRRVOCIX PO ETC i F1If 3%
[ KB DOM FRIE AR, B PR R 5
AT ULIX 5 BLR 9o B =22 B] LA R A A AH O ¢
Z,HA R BGAF 0.92; EAC 50] WX K5 B
NG B 118 R DG A X e 22, AH G R B 0. 87



6 PRS- KIEVEA DL T 56 R RE ) S 96 i E 1 5 R E ST 1875

(a) DOMssc

400 450 500

500 (¢) DOMpor

450

400

Ednm

350

300

400 450 500
E/nm
0 0.03 0.06 0.09 0.12

(b) DOMpgg

Eynm

400
(d) DOMpss

500

450

E 400
=
350
300
400 450 500
Eyn/nm
0 0.03 0.06 0.09 0.12

E 4 AEEIEDOM B3 FHE & 5 1% (EEM)

Fig. 4 Fluorescence excitation-emission spectrum of various DOM
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