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Photobleaching of Dissolved Organic Matter ( DOM ) from Confluence of Two
Rivers Under Natural Solar Radiation: A Case Study of Fujiang River-
Jialingjiang River

GAO Jie' ,JIANG Tao',YAN Jin-long', WEI Shi-qiang'*, WANG Ding-yong'”*, LU Song', LI Lu-lu'

(1. Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, College of Resources and
Environment, Southwest University, Chongqing 400716, China; 2. Chongging Key Laboratory of Agricultural Resources and
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Abstract: Three-dimensional fluorescence spectroscopy combined with ultraviolet-visible absorption spectra was used to investigate the
photobleaching process of dissolved organic matter (DOM ) sampled from Fujiang River ( FJ), Jialingjiang River (JLJ) and the
confluence (FJ-JLJ) under natural solar radiation. The results indicated that obvious photochemical degradation of colored dissolved
organic matter (CDOM) concentration [ a(280) ] and all fluorescence peaks intensity (A,C,M and T) occurred under natural solar
radiation, and the degradation degree was in order of JLJ > FJ-JLJ > FJ. Photobleaching properties of DOM samples from different
locations showed significant differences, which could be partially explained by the sampling sites surroundings including various landuse
types, and dilution effect of river confluence. Light-induced bleaching activity of JLJ samples, which was mainly terrestrial input from
forest system, was the highest as compared to the lowest activity of FJ samples, which was predominated by urban inputs. Samples from
confluence were in the middle. Additionally, the spectrum slope (S) and absorbance ratio (A,5,/As5, ) were increased, while the
humification index( HIX) was decreased with increasing irradiation time, which can be used as important indicators for photobleaching
properties changes during the process. More importantly, the predominantly allochthonous ( terrigenous) characteristics of DOM almost
showed a tendency of transferring to autochthonous ( authigenic) characteristics due to photobleaching. Especially, I./I. firstly
decreased and then increased significantly in the process. Thus the photodegradation process may exaggerate DOM autochthonous
contribution, and further interfere with the assessment of anthropogenic impacted-water quality by using I,/[.. In addition,
mechanisms of light-induced DOM degradation process consistently showed by absorption and fluorescence spectrum parameters
suggested the validation of analyzing DOM geochemical characteristics by the two important spectra tools.
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Table 1  Basic parameters of DOM samples in this study
R pH ECY/mS-cm ™! TDS? /ng-1~! MH4EE a/pg L} DOC? /mg-1.7!
FJ 8.02 0.39 0.18 3.38 5.01
JL) 7.87 0.32 0.15 3.22 3.94
FJ-JLJ 8.08 0.34 0.16 2.19 4.01
1)EC JyH S5 2) TDS Jgif itk [ 1 S ka5 3) DOC i gt MLk



9 1 R A RAR HOGHR BT VLS I AL Ve A HILST ( DOM) SBIR P  DATS V-7 B VR 1) 3399

1.2 HEAE

FHEBRCAE Y T, 0. 22 um i R 2T 4k 8 i
X AKRE L B8 3R AT DOM REAS W5 98 I 402 31 K 1 I
(%) 50 mL 75 W ELJE Lo 045 rhoin 26 2% B, 3840 HT R A
LR CAE A B, b0 8 B T P e K AF B IR
e e AR T, 2 BESCHR [ 13,14 ], B R4E 5 10 h
(09:00 ~19:00) , I FF45 (0 h) L HIFHHE 12,
2436, 48 h % BGE — 4 e (45 (IR 41 5 % R 4
AECL 3Z) KRR S B P SE 0 = R AT o0 b, B
AN A A R B 2 b — RO BH 8 BE 58 B2 (TES
1332A RUAR AT ) AT AR B (1S 123 RIR A1
JEIT) . REA e A LR R TR, Ha
AR AR . MBS 3 AT HCF
YIE.
1.3 WO A g S

A AL (DOC) % GE InnovOx ©

Laboratory TOC ﬁ*ﬁﬁ({mﬂfﬁ(%@%ﬂﬂmgL_l ). MR
JGREFN = H4E5E661% (3D-EEM) 215% ] Horiba 23 7
Aqualog® PECICTEAL LTI 2. Aqualog® 76
THEASCRT LA [R) B 3000 5 W MO RN 9 56 6 . 2R Ah-T DL g
WOETE Ik DL Milli-Q /K25, H 10 mm A7 95 B
L IILAE 230 ~ 800 nm i Bl P i#E 47 S IR S0 2 | (5] B
1 nm, A 280 nm At AL R L a (280) Fn A (B
A HLY (CDOM ) M B2 17 AR5 A
KM TESHN 2% 2 s,

PEOERETT ¥ LA Milli-Q Kl 25 1, Bk K
(E) Bl 230 ~ 450 nm, #4455 nm, &5k K
(E,)JEEIHN 250 ~ 620 nm, HHli{5 5 B0t 3
s, G 150 W JC R INAT , Aqualog® R4 H 3
FEEF A AP 2 BT, Aqualog® 26 YGIEIEFE Origin
Bk S MESCER 20,21 TR ). ABFSE A 90
SN 3 iR,

R2 ESN-TT MRS R IR

Table 2 Description of ultraviolet-visible absorption spectrum parameters
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Table 4 Comparison of DOM photobleaching rate
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