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Fig. 1 Distribution map of Wuliangsuhai Lake sampling points
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Fig. 3 Relative abundance and percentage of the DOM components in waters

2.2 2D-SFS-COS 4 #f

JbF K M4 DOM (% 2D-SFS-COS # [ 4 (a) F1(b) IF 7%
FEREE () PAEAE LA AU 270 nm &b, FEHA ALK AR Y
DOM H PLF b5 K (FESME I F AR IR s R m T . &
FEE (b rh, BILLE BN AE(270~310 nm) 40 A 1 A~ IE A8 I,
HLAE Noda 2 0, W Wig e (19 25 46 T & 270 nm—=310 nm,
DOM @ 43 A2 ST g« PLF>MHLF, X &£BIFEIL TR K K
sl A PLF f9 486 iR 58 F MHLF,

K R DOM g 2D-SFS-COS fy & 4 (o) F1 () FiR

TERG I () PAEAE 2 > AR — AT sg g, HIEA T 274
1324 nm &b, H 324 nm 495G 5E B KT 274 nm 4b H5E
ok, AT IR KR DOM #1 PLF Fi MHLF 3 5k 4
TR AR sh g i, H MHLF 28 fb g K, 38 g7 F (265
~320 nm)4b, £B] PLF 5 MHLF 7€ 38 /K fA v 22 40 R 1Y
A fh et , JEE (D H, 7E(275~324 nm) AL 1 A~ 1E 38 L,
HRHE Noda 32007, 0 i i 49 25 AL I S 274—>324 nm, X
FWIAE TP ER KR 3 FR o DOM 41 43 B9 48 B % . PLF
—~>MHLF,

TR
300 4 (a) 3004 () ‘ @ 3004 (©)
400 400 - 400
5004 5004 500
500 400 300 500 400 300 500 400 300
300 + (d) 300 (e) . 3004 () @
‘ Sdod
400 400 400 4 Q@ -
500 500 500
500 400 300 500 400 300 500 400 300
B4 LBRERBKESHDOMWET —RE _HERE T RKALHEXNE

Fig. 4 Synchronous-asynchronous two-dimensional synchronous fluorescence correlation

spectroscopy of DOM in waters of Wuliangsuhai Lake
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Fig. 5 FTIR spectra of DOM in waters of Wuliangsuhai Lake
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Fig. 6 Synchronous-asynchronous two-dimensional infrared correlation

spectrum of DOM in waters of Wuliangsuhai Lake
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Fig. 7 Synchronous maps obtained via 2D heterospectral correlation analysis of the

synchronous fluorescence spectroscopy and FTIR of DOM in waters
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Applying SFS, FTIR and 2D-COS to Analyze Structural Compositions of
DOM in Aquatic System, and Reveal Their Special Variation

LI Chong-wei" *, YU Hui-bin®* , YANG Fang®, GUO Xu-jing' , GAO Hong-jie’, BAI Yang®
1. College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China
2. Watershed Research Center for Comprehensive Treatment of Water Environmental Pollution, Chinese Research Academy of

Environmental Sciences, Beijing 100012, China

Abstract Two-dimensional correlation spectroscopy (2D-COS) can extend the dynamic spectrum to two dimensions, which
contains synchronous and asynchronous maps. It not only can separate overlapping peaks to enhance resolution, but also
discriminate variation orders of different components. 2D-COS heterospectrum can combine two different spectra into one
spectrum, which is applied to trace the relationship between different bands, and identify complementarityof component varia-
tions. Synchrotron fluorescence spectroscopy (SFS), Fourier transform infrared (FTIR) and two-dimensional correlation spec-
troscopy (2D-COS) were applied to analyze the structural composition of dissolved organic matter (DOM) in Wuliangsuhai
Lake, trace the covariance between DOM components and functional groups, and reveal their spatial variations. According to the
FTIR spectroscopy, DOM was mainly composed of C=—0, C—H, N—H, C—O0O functional groups. DOM contained protein-
like (PLF), microbial humic-like (MHLF), fulvic-like (FLF) and humic-like (HLF) components by the SFS, among which the
MHLF was the dominated component. The decreasing order of the contents of fluorescent materials, PLF and MHLF abundance
was north™south™ central. The decreasing of the relative FLF abundance was south™north> central, but the relative abun-
dance of HLF kept stable. According to the SFS 2D-COS, the PLF variation was larger than the MHLF in the northern region,
whose order was PLF>MHLF; the MHLF showed the negative correlation with the PLF in the central region, whose variation
order was PLF>MHLF; the FLF variation was larger than the PLF and MHLF in the southern region. whose order was PLF—
FLF—=MHLEF. According to the FTIR 2D-COS, the C—O was positively correlated to the C—H and C=0 in the northern re-
gion, whose variation order was C—0O—>C—H—> C=0; the C—0 exhibited the positive correlation with the N-—H and

C=0 in the central region, whose variation order was C—0O—>N—H—>C—H—> C=0; the C—O was the positive relation-
ship with the N——H and C=0 in the southern region, whose variation order was C—0O—>C—H—> C=0. According to the
2D-COS between SFS and FTIR, the C—0O showed the positive correlation with the PLF in the northern region; the C—0O, N—
H and C=0O had the positive correlations with the MHLF in the central region, but had the negative correlations with the
PLF; the C—0O, C—H, N—H and C=O0O exhibited thepositive relationship with the FLF. In summary, SFS and FTIR com-
bined with 2D-COS can be used as an effective method to analyze the covariance of DOM components and functional groups in

water and reveal their spatial variation.
Keywords SFS; FTIR; Two-dimensional correlation; Farmland drainage; DOM
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