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( DOC 1—10 mg/L , 0.325 a; , 18
DOC 0.5—1 mg/L ) km, 0.8 km, 45 m,
0.102 a" 2m
DOM ; , 1 (BH-1)  22m,?2
DOM (BH-2) 15 m; (HF-S)
boc 24 m, (HF-N)  19m
1 0.5 M HNO; 500 ml
b 6h b
DOM 2003 7 29 8 4
(450 , 5h) (GF/F, Whatman,
U.K)) , 4 DOM
, 16 km, 1, pH( 818 pH )
4 km, 45 m,
1 DOM
Tab.1 Some basic characteristics of the DOM samples from Lake Hongfeng and Lake Baihua
- T DIC DOC ; - T DIC poc |
m" P () (mgL) (mgr) MO » m) PN () (mgL)  (mgr) 'O i
0 8.60 31.0 21.1 2.78 1.58 158.0 0 8.67 29.0 19.20 2.89 1.75 134.3
2 8.53 29.5 20.8 2.97 1.56 161.6 1 8.54 29.0 19.01 2.93 1.73 131.6
4 8.19 27.0 21.8 2.86 1.52 184.5 3 8.61 28.0 18.82 3.00 1.75 138.9
6 7.82 25.5 22.1 2.73 1.47 180.7 5 8.44 26.5 18.27 2.74 2.09 119.4
8 7.68 25.0 21.7 2.72 1.48 173.3 7 8.22 255 18.71 2.85 1.74 126.8
10 7.63 24.5 22.8 2.57 1.48 188.2 9 796 250 19.20 2.37 2.10 132.7
12 7.61 24.0 23.9 2.42 1.47 203.6 11 7.71 245 19.56 2.24 2.04 132.4
14 7.57 23.3 25.3 2.49 1.45 231.6 13 7.48 24.0 20.56 2.14 2.04 135.9
16 7.52 23.0 26.0 2.52 1.44 230.8 15 7.39 23.0 21.14 2.14 2.00 140.3
18 7.44 22.0 25.3 2.54 1.43 230.4 17 7.48 23.0 21.96 2.20 2.02 144.9
20 7.45 22.0 25.8 2.57 1.45 224.9 19 7.47 220 22.14 2.21 1.99 152.4
22 7.37 21.5 26.9 2.60 1.41 243.0
24 7.22 21.5 26.9 2.68 1.42 256.1
1 2
- T DIC DOC P - T DIC poc
oo () gLy gy "0 2 PO megy mgy 0O 2
(m)"” (m)"
0 8.38 24.5 22.6 2.25 1.67 111.1 0 8.44 24.1 21.20 2.35 1.83 110.1
2 8.39 24.0 22.9 2.14 1.67 110.1 3 8.38 24.0 22.52 2.14 1.81 117.3
4 8.11 24.0 23.1 2.02 1.62 114.8 5 7.49 23.0 23.87 2.21 1.73 128.8
6 7.42 22.0 25.4 1.96 1.44 153.0 7 7.45 21.5 24.93 2.14 1.69 178.1
8 7.42 21.5 26.2 2.04 1.44 173.4 9 7.25 21.0 24.84 2.20 1.67 173.1
10 7.40 20.5 26.0 2.04 1.5 179.5 11 7.37  20.5 25.25 2.16 1.63 178.2
12 7.48 20.0 25.8 1.96 1.52 177.9 13 7.32 19.0 25.97 2.15 1.57 177.4
14 7.44 18.0 29.2 1.88 1.53 163.5 15 7.24  18.0 30.64 2.17 1.53 185.1
16 7.40 16.0 34.7 1.71 1.63 129.4
18 7.45 14.0 34.5 2.11 1.53 148.2
20 7.43 12.0 334 2.33 1.49 147.7
22 7.24 12.0 339 2.39 1.42 168.8
1) > , 1 1 ,2 2 R
2) (Ex/ Em 335/430 nm) R R arb
1) ,2001. - ( )
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Fig.2 Fluorescence index of DOM samples vs the depth
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Fig.3 3DEEMs of DOM of surface water samples in Lake Hongfeng and Lake Baihua
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THREE-DIMENSIONAL EXCITATION EMISSION MATRIX FLUORESCENCE
SPECTROSCOPY OF DISSOLVED ORGANIC MATTER
FROM CHINESE HIGHLAND LAKES

FU Ping-Qing', WU Feng-Chang', LIU Cong-Qiang', LI Wen', BAI Ying-Chen" %,
LIAO Hai-Qing" %, CHEN Jing"?
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang,
550002; 2. Graduate School, Chinese Academy of Sciences, Beijing, 100049)

Abstract Fluorescence spectroscopy has been widely used to elucidate the origin and structure of dissolved
organic matter (DOM) since last decades. For better understanding the fluorescence of DOM in Chinese highland
lakes, Lake Hongfeng and Lake Baihua in the southeastern China were chosen for research on fluorescence emis-
sion spectroscopy and three-dimensional excitation emission matrix fluorescence spectroscopy (3DEEM). Results
show that traditional fluorescence emission spectra could not determine the source of DOM in a lake. With
3DEEM technique, three fluorophores in lake DOM samples could be differentiated: Peak A and B are responsible
for fulvic-like fluorescence, the former is by UV-excitation and the latter by visible excitation; and Peak C, the
protein-like fluorescence. The fulvic-like fluorescence was found in all samples. Protein-like fluorescence was
more obvious in samples from Lake Baihua than that from Lake Hongfeng. The correlation between fluorescence
and DOC concentrations of the DOM samples shows that fluorescence could not indicate DOC concentration as
fluorescence could vary with pH of lake waters, and the origins and the photodegradation of lake DOM. The

fluorescence index I ¢), an indicator of structure and maturity of organic matter ranged from 1.40—2.09. Some

Iac values of the DOM decreased with the depth, while others fluctuated largely, indicating that the origin and
chemistry of DOM changes with depth in the study lakes. In addition, some r ¢, values show a linear positive
relation with pH, while some others, a negative one, being the result of local argo-industrial pollution.

Key words Dissolved organic matter, Lake, Three-dimensional excitation emission matrix fluorescence spec-
troscopy, Fluorescence property



