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K IE, E,=220~400 nm, E,, =250~ 500 nm, 7& pH {&
X DOM B =836 i m L B, £HE 20 mL DOM
BT 26 1~ 30 ml BEREHEA, (MAABIRRE (0.1 F1 1 mol-
L ") HCIO, #1 NaOH %%, 3R 10 uL fa ¥ e 28 (B
/NGIBE 0.2 pL )RS RES pH, @i3L7E 2~12 SR, #£4 pH
[EIFER 0.4~0.5 47, BMESMANRBIEAN RSB
I 100 pL, BTLART LA 28BS 3R BER BRSO (1 F ST 0 818 &Y
pH 11 E pH {8 (W /T3 A pH 4.00, 6.86, 9.18 RS
WEBHTEERRIE) . BAZEEA 1 cn AR S M
EREFEEEEHERKBQ0+ )T ], LREHN Milli-
Q#giK,. BRERIRER 10K, #A Mili-Q Baiks
R &R MRS, BA R B MR
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Table 1 Summary of dissolved inorganic carbon, dissolved organic carbon and spectrophotometric data

DOM samples Carbon analysis/(mg*L"!) Absorption/cm ™! Fluorescence intensity/arb ra o
TC DIC DOC Asrsg Flu A Flu B Flu C FluD FluE '
BEEAT 1 48.1 44.8 3.26 0.072 587.9 339.2 361.8 526.3 231.2 1.62
Y 2 54.1 49.4 4.68 0.123 1 380 1189 616.1 2 362 $13.7 2.34
BEHAM 3 44.9 41.1 3.84 0.084 556.0 410.4 357.5 713.1 173.5 1.55
BB 4 47.1 44.2 2.89 0.062 809.3 453.4 389.4 988.4 399.6 2.08
ki 30) 40.4 37.6 2.77 0.042 - 871.4 - 4 063 - -
[::f: RN 36.2 35.0 1.19 0.017 252.5 - 121.1 154.9 - 2.09
k| £ ¢an 32.3 31.4 0.86 0.013 199.3 - 87.49 129.4 - 2.28
/MR 1 0.83 0.24 0.59 0.007 74.97 - 32.64 - - 2.30
NEH 2 1.05 0.44 0.61 0.008 80.85 - 41.32 - - 1.96
NER 3 2.70 1.49 1.21 0.018 155.8 - 96.06 129.9 84.83 1.62
INRFE 4 1.46 0.66 0.80 0.013 115.9 - 61.17 71.52 - 1.89
HTFK1 65.0 64.3 0.66 0.008 130.5 - 54.47 110.4 62.75 2.40
HFK2 65.0 64.1 0.85 0.019 259.5 - 86.67 224.4 - 2.99
HFK3 54.4 53.8 0.56 0.007 123.2 - 48.04 104.0 - 2.56
K4 54.3 53.7 0.64 0.010 157.4 103.1 68.93 261.4 - 2.28
LW 1 22.8 20.6 2.18 0.034 229.7 - 125.8 - - 1.83
LB 2 26.0 23.9 2.08 0.034 226.9 - 115.1 - - 1.97
LIHH 3 27.1 25.0 2.06 0.033 235.7 - 131.3 - - 1.80
AWM 4 27.9 25.9 1.97 0.031 230.3 - 130.6 - - 1.76
HEM1 26.9 24.8 2.06 0.032 234.0 108.1 125.2 234.8 - 1.87
BILH 2 27.2 25.0 2.21 0.036 236.0 102.6 128.3 238.8 - 1.84
HEW 3 27.4 25.2 2.19 0.036 223.4 102.6 126.1 226.8 - 1.77
HIEW 4 26.9 24.6 2.32 0.039 233.9 112.8 133.1 252.4 - 1.7
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(tryptophan-like, EofEa =270~290 nm/320~ 350 nm) F13&
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Fig. I'hree-dimensional excitation emission matrix fluorescence spectroscopy of DOM from different origins
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MEER, MBREE—FERA, M r o MEN—F
ﬁ[z' 3]0 A& 104, RE¥E DOM & r(a, c)ﬁmﬁi%o
LRBFE LR DOM ) rp, o HAHE 1.76~1.97 Z [,
#F K DOM B ra, o A FE 2.28~2.99 Z[H], B+
MR TEEREERLEEE, HDOMM ro o EHA A
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Fig.2 Correlation between DOC concentrations and
A5 of DOM from different origins
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Fig.3 Relationship between DOC concentrations and fluores-

cence intensity at peak C of DOM from different origins
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[, AR T, {52 /MK 28 & BLRR 5 L% 4 BE (Peak
A) 5 AT WIX KRB B RPN IR E (Peak C) Z EMTIAR HA BT
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Three-Dimensional Excitation Emission Matrix Fluorescence
Spectroscopic Characterization of Dissolved Organic Matter

FU Ping-ging" >, LIU Cong-qiang' , WU Feng-chang'"

1. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, the Chinese Academy of Sciences, Guiyang
550002, China

2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abstract Three-dimensional excitation emission matrix fluorescence spectroscopy (3DEEM) was applied to characterize the fluores-
cence properties of dissolved organic matter (DOM) in lakes, rivers, streams, and ground waters. The results showed that the 3DEEM
of DOM in aquatic environments mainly have four fluorescence peaks: peak A and C was referred to as fulvic-like fluorescence, and
peak B and D was referred to as protein-like flucrescence. Results of river water DOM typically showed strong fulvic-like fluorescence.
Polluted river waters often showed strong protein-like fluorescence. Four peaks were also found in the 3DEEM of lake DOM, which
can origin from terrestrial runoff or from sources within the lakes. In Lake Baihua, strong protein-like fluorescence was found owing to
the pollution by municipal wastewaters. Groundwater DOM has relatively lower DOC concentrations at 0.56-0.85 mg+L ™" and is
characterized by fulvic-like fluorescence only if it was polluted by municipal wastewaters, and then it has strong protein-like
fluorescence. The authors demonstrate that for all DOM samples, fluorescence intensity at peak C and absorption at 254 nm both
showed a strong correlation with DOC concentrations( »* =().82 and 0.95, respectively). Also a strong linear correlation between UV-
fulvic-like fluorescence and visible fulvic-like fluorescence was found (7> =0.96). The fulvic-like fluorescence at peak A and C varied in
accordance to each other with the pH of the DOM samples, and the maximum fluorescence occurred at pH 10, while the maximum

value of protein-like fluorescence (peak B) occurred at pH around 8.5.
Keywords Dissolved organic matter; Humic substances; Three-dimensional excitation emission matrix fluorescence spectroscopy
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