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Spectral characteristics of dissolved organic matter in typical heavy pollu-
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Abstract: Sources and properties of dissolved organic matter(DOM) in typical heavily polluted river systems (Fenjiang
River system and Foshan waterway system) were studied by using ultraviolet-visible spectroscopy, three-dimensional fluorescence
spectroscopy and parallel factor analysis. On this basis, the spectral characteristics of DOM and their relationships with water
quality were analyzed. The results showed that the water quality of the two water systems was not optimistic, the nitrogen and
phosphorus contents exceeded the standards of China, and some sampling points were heavily polluted water bodies. The DOM in
the two water systems mainly included three fluorescent components, with C1 and C2 components being humic-like substances

and C3 component being protein-like substances. In January 2021, macromolecular aromatic substances were input into Fenjiang

WS E 8 . 2022-12-09 River system. In addition, the DOM of the two water systems

E£WA . HKARPEI S F5H (42007131)
VEEG A XNEZR (1991-) , 5 VLIRE2L A, Wi+, S8 0, BF 58 75 1l high hydrophilicity during other sampling times. The fluores-
FKARTG Ye s 563, (E-mail ) Ird@ usts.edu.cn cence components C1, C2 and C3 of DOM were significantly

showed relatively low molecular weight, low aromaticity and
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positively correlated with total phosphorus (TP) content, dissolved organic carbon (DOC) content and chemical oxygen demand
(€COD.,) (P<0.01), Cl and C2 were significantly negatively correlated with DO content (P<0.01), and C3 was significantly
negatively correlated with DO content (P<0.05), indicating that the basic water quality indices in heavily polluted water were af-
fected by DOM input, microbial activity and photochemical transformation. The results of principal component analysis showed
that the DOM of the two rivers had strong homology with total nitrogen (TN), ammonium nitrogen (NH4"-N), TP and COD, ,
which were affected by terrestrial inputs and endogenous biological processes. Exogenous inputs had a greater impact. The spectral

parameters of DOM can be used to quickly predict the eutrophication status of water in heavily polluted water. The results of this

study can provide a theoretical basis for subsequent efficient water environment treatments.
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Fig.1 Location of water quality monitoring sampling points of Fenjiang River system(a) and Foshan waterway system(b)
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Table 1 Information of sampling points for water quality monitoring of Fenjiang River system and Foshan waterway system
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IKZ I COD g, MARAL T F K T ~ IV K bR, 3X 158
A 45K 3 558 v 1 /TS S, SRS ARAE DX AR ]
F IR T R K, s K BRI A LT 28
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Table 2 Water quality indicators of the tested water systems
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DO(mg/L) 1.87+0.88 2.35+0.99 3.62+1.21 4.97+1.66
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COD,(mg/L) 24.73+17.25 20.56+21.96 26.82+22.20 21.72£16.15
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TP ik (mg/L) 0.78+0.44 0.45+0.38 0.76+0.45 0.49+0.28
DOC it (mg/L) 4.09+2.29 3.50£1.25 5.00£2.11 4.49+4.17
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Fig.4 The correlation of fluorescence intensity of each component in dissolved organic matter (DOM)
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Fig.5 Fluorescence intensity of each component of dissolved organic matter
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C3 5 DO 5T v B 52t 2 07 AH DG, HL it PRI AT g A il

FR NS NG OB ) QLN R 31 Y O SR A B )
TP SRR AT A, TR A P A KR I A R
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Fig.6 Fluorescence index ( FI), humificatin index ( HIX) and biogenic index (BIX) in water bodies
#£3 WHAHN KIESHEKRSEMELE
Table 3 Correlation between fluorescence components, spectral parameters and water quality parameters
WH  DOC Rk E, ks SUVA s, COD, TN [ e i TP J5i i ¥k 2 DO Jfi i ¥R
Cl1 0.761 " 0.185 -0.396 " 0.592 0.169 0.494 ™ -0.472*
Cc2 0.765 ** 0.224 -0.427 " 0.616 ™ 0.189 0.499 ™ -0.470*"
C3 0.833 ™ -0.062 -0.359 " 0.689 ** 0.346 " 0.504 ** -0.354"
FI -0.14 -0.122 0.307 0.062 0.122 -0.129 0.119
BIX -0.422* 0.012 0.248 -0.391" 0.151 -0.436"" 0.641
HIX -0.002 0.357" -0.128 -0.091 -0.234 0.07 -0.242
C1.C2: I AT ; C3 . R H T 5 FI YECHEEL; BIX . A A IRAEH; HIX  JEFHALAE L. * FRRAE 0. 05 KT W3 AH G ™ FIRTE 0. 01 /KP4 i 5 4
Ko
or (325 nm/410 nm) B C2(380 nnv4701nn)$ﬂ
RIE TSy C3(280 nm/335 nm) . FRIRAE 1 H %
T memes A VLI 7K S AR 43 IR D5 B M A e
% 5L BENAE pci-;g%ﬁé , {mﬁﬁéﬁﬂ‘lﬁjﬁxﬁﬂ(% DOM %) & 8 A I AR X 43 F it
b i M5 E AR ORI, PIZ/K R DOM Jg5
2 0 R REEAR, (2) K5 BRI DOM 21 1832 3 1 5 4
%ﬂé AL JA Y2 A A W 3 3 RN DA 2 5 A A TR R 2R B S
Y SO B SRS (3)DOM &4 4y C1.C2.C3 5K T Z%k TP . DOC
FHE R EE  COD, 4 i A 5C (P<0.01) ,C1,C2 5
—4r DO JF ik B i E A& (P<0.01) ,C3 5 TN ik
AL JEREM I (P<0.05) . FHIT A4 R W, DOM
S50 5 o 5 0 15 555 TN \NH;-N TP F1 COD . BA B 1) [F]
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Fig.7 Principal component analysis of spectral parameters and

water quality parameters
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