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Abstract; As an important fraction of dissolved organic matter (DOM) , chromophoric dissolved organic matter (CDOM) plays a key
role in decision of the optical properties and photogeochemistry of DOM, and further affects pollutant fate and global carbon cycle.
These optical properties are ascribed to two chromophoric systems including superposition of individual chromophores and charge-
transfer (CT) complexation between electron donor (e. g. , phenols and indoles) and acceptor (e. g. , quinones and other oxidized
aromatics ) in DOM structures. Thus in this study, based on the “double-chromophoric system” model, DOM samples from four typical
water-level fluctuation zones of Three Gorges Reservoir (TGR) areas were selected, to investigate the effect and contribution of charge-
transfer complex to ultraviolet-visible (UV-Vis) absorption property of CDOM. Using NaBH, reduction method, original featureless
absorption curve was classified into two independent curves caused by individual chromophoric group, which were derived from a simple
superposition of independent chromophore and charge-transfer complex, respectively. Also, the changes in curve properties and specific
parameters before and after NaBH, reduction were compared. The results showed that in all DOM samples from the four sites of TGR,
more than 35% of absorption was attributed from CT complex. Shibaozhai of Zhongxian and Zhenxi of Fuling showed the highest
proportion ( >50% ). It suggested that the role of CT complex in CDOM property could not be neglected. After removal of CT
complex, absorption curve showed blue-shift and CDOM concentration [ @ (355) ] decreased significantly. Meanwhile, because of
deforming of bonds by reduction, DOM structures became more dispersive and the molecular size was decreased, resulting in the lower
spectral slope (S) observed, which evidentially supported that the supermolecular association structure of DOM was self-assembled
through CT complex. Meanwhile, deceasing hydrophobic components led to decreased apparent aromaticity (lower SUVA values) ,
whereas specific parameters including SUVA, CDOM and SR still were applicable for comparison among different DOM samples instead
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of the same sample without consideration of “double-chromophoric system” model involving the role of CT complex. Comparatively,

Sy15.00s Was dynamic due to the impact of CT effect. Furthermore, establishing DOC estimation model by short-wavelength range of

CDOM was recommended because of its stability despite of CT complex.

Key words: Three Gorges Reservoir areas; water-level fluctuation zones; dissovled organic matter; charge-transfer complex;

ultraviolet-visible (UV-Vis) spectrum; absorption spectrum
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Fig. 1 DOM sampling sites in TGR areas
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Table 1  Calculation methods of ultraviolet-visible absorption spectrum parameters
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Fig. 2 Changes in DOM absorption curves before and after NaBH, reduction
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Table 2 Multiple linear regression coefficients of three-wavelength model for DOC estimation

NaBH, Zb3 A B C R? P
SR 3.29 -2.76 -1.16 0.65 <0.01
R -0.33 1.25 -1.72 0.85 <0.01
HiR28E A(CT BEA#9) -4.39 4.27 1.92 0.23 >0.1
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Fig. 3 DOM absorption curves induced by charge-transfer complex
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Table 3  Changes in specific absorption parameters of CDOM before and after NaBH, reduction

‘ CDOM [4(355) ] SUVA,,, ] SUVA,, ] SUVA,g ] Ssns

AR /L+(mg-cm) ~! /L+(mg-cm) ~! /L+(mg-cm) ~!

BEAFESE 10.364  2.764 0.071 0. 040 0. 066 0. 037 0. 054 0.025 0. 002 0. 008 0.880  1.867
Szt %) 11.054 2,764  0.083  0.047 0.077 0.043  0.062  0.0280 0.003 0.012 0.848 1.918
BEAEEES 9.903  0.921 0.081 0.034  0.076  0.031 0.062  0.016  0.000 0.018  0.089  0.333
BEERI 28.097 23.951 0.231 0. 171 0.219  0.161 0.166  0.116  0.003  0.004 1.600  2.614
BERS2 14.279  3.455  0.065  0.037  0.061 0.033  0.049 0.022 0.009 0.012  3.462  3.935
BRRIE3 35.466  26.024  0.251 0.203  0.238  0.191 0.179  0.137  0.006  0.007 1.667  2.323
FFEDEHI 1 26.945 11.285  0.193  0.125  0.182  0.116  0.150  0.08  0.002  0.007  0.759  2.061
JFFEMEW 2 32,242 22.339  0.090  0.058  0.085  0.054 0.070  0.039  0.003  0.007  0.711  2.250
FFEWFEW 3 34.084 23.260 0.102  0.067  0.097  0.061 0.080  0.044  0.004 0.007 0.725  2.250
WP 1 9.212  2.073 0.069 0.033  0.065 0.030 0.052 0.016 0.003 0.013  0.962  2.400
WRBIZ 2 9.903 2.073  0.083  0.038 0.078  0.035 0.062  0.018  0.003  0.015 1.292  3.311
W 3 9.903 4.376  0.083  0.046  0.077  0.042  0.062  0.024  0.004  0.011 0.203  1.667
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Fig. 4 Correlation between specific absorption parameters before and after NaBH, reduction
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Table 4 Average Fe and in DOM samples and contribution of Fe-

3% to DOM absorption spectra

A Fe?* Fel* Fed * OB Tk I Fo i

/mg-L~! /mg-L~! /% /mg-L~!
R R 0.007 6 0.0135 3.06 0.0211
BRI 0. 004 6 0.0121 2.27 0.0167
FEEB W) 0.004 3 0.016 8 2.05 0.0213
HRBR 0.0016 0.009 9 1.25 0.0115
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