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Fig.1 Schematic diagram of simulation experiment
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Tab.1 Detection and analysis methods
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AT AR WAL vl A e 8 9 ot v 1) 55 7 I 2
AN 0G50 RSB 254 19 588 1, B, 5 S BELME:

http://www. shhydxxb.com

BIF ) By, REFE R DOC 5 B Ak py 2 i
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Tab.2 Four calculation methods of UV spectral index
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spectral Determination and Physical meani
index calculation method ysical meaning
254 nm ARSI
B, Bt b g poc TR DR
W2 1 TR
280 nm 4k (4 5 4h H] WOk
Eago WOt S5 AR E L B9 DOC  SiEmtk 21
W Z L
250 nm 4h LA TT LG KRBV
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Fig.2 TOC content of sediments in each
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Tab.3 Change of TOC content in
sediments of each test group g/kg

iR TOC & 3528 K TOC &k 5556 K TOC it

20 51 ..
Group Initial TOC TOC content ~ TOC content on the
content on the 28th day 56th day

TO 8.90 £0.06 8.55 +£0.07 8.34 +£0.09
T1 8.90 +0.06 8.25 +0.08 8.02 +0.02
T2 8.90 +0.06 7.89 +£0.03 7.71 £0.07
T3 8.90 £0.06 7.80 £0.07 7.62 +£0.05
T4 8.90 £0.06 7.71 £0.04 7.51+£0.04
T5 8.90 +0.06 7.44 +0.05 7.29 +0.03
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Fig.3 Variation of UV spectral index of dissolved organic matter in sediments

of each test group with time after exogenous phosphorus input
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F4 BAWAEKKLEAHRIMEBRBAN TSR EIUREINLIEEHE
Tab.4 UV index value of sediment dissolved organic matter in each test group

under the input of internal and external source phosphorus in the test cycle

20 5] Ego Esy Easo/365 Eas3/003

Group 0 7 14 56 0 7 14 56 0 56 0 56
TO 0.528 0.777 0.843* 0.527 0.661 0.932 1.101* 0.634 2.505  3.463 0.103  0.361
T1 0.528 0.777 0.954* 0.525 0.661 1.059 1.244* 0.623 2.505 3.531 0.103  0.368
T2 0.528 0.908 1.013* 0.521 0.661 1.158 1.251* 0.619 2.505  3.917 0.103  0.386
T3 0.528 1.159 1.234* 0.516 0.661 1.380 1.581* 0.615 2.505  4.059 0.103  0.381
T4 0.528  1.514* 1.250 0.512 0.661  1.932* 1.641 0. 606 2.505 4.306 0.103  0.405
T5 0.528 1.736" 1.276 0.502 0.661  2.093" 1.640 0. 600 2.505 4.512 0.103  0.422

o FRTELIR R IEE 7 KBS 14 K Byl Epsy a5 B B RAH

Notes; * means E,g, and E,s, reached the maximum value on the 7th or 14th day of the experimental cycle.

i/] E251/201iﬂna%ﬁlﬁ:im'fﬁ%*g%%%\
iﬁ% \%Z:% \Elﬁﬁ%’% 5 %’] E253/203 F%’ﬂi& , U‘E%Z:E,[E:X’fﬁ E/‘J
FIGERPT S e T K 3(d) AT LR
L Eoss o0 DIERTHEA , UM 0. 103, FEH YIRS
AP AT B S T IS5 2, H 451k
B B s 0y PIFE RSN SEIR NI N 522 ). i
KA, FELI RN 56 KA, #5041 (T1
T2 T3 T4 . TS) Epsy 03 29 A BRZLY 1. 02 1. 07
1.05 1.12 1. 17 . LAY A BT 7 & 1 A8
IR fEAE O B IR G5 AN B p AR B &2
A BT 55 75 BR O A e A AT B f) %
PRSI 5 T 2 0 IR R R
TG

AWFSE " S BB M ¥ 35 o M T AR A AL
- ALt R rh HA AL 7 A (R B AR At A7
TESSFRE R TG M B 4 . R A5 b
TR R PRI LR B AR AL IR B 5 AW R 45 1
25 o AHAHIFSE K T 0 AR 78 A TR R i A
TEOLT A AU o3 fif it v i A LT Y 0% 7 Ak
FRRE A 1ESE BTG TR BLZ , 5 N i TR
YA DT A A e B A a5 — 3 IR L
B3 i 5t A o, 95 A AL R B A — A 19728 Ak B
H, BT LA K IR IR % 4 5T A
R A KT A BB 20 I ) 2 7 A B S
RIVIMEBE A 2 S ETRY A DL 4 F
JIN TR P T B R 9 T A ARG, L% Ak i
SNSRI AN 5 A TE A A
P 5HAME AL
2.3 SMNERSBNSIEIRY HRE S BT

SN A, ORI TP R BT ]

4(a) 1] LA H R A VTR o TP & 5 A AR
o BT AMEBER A, AR 8w 1 AR e 7
()T URR W v (R ol 1) K AR s ) R 38, DA
MEBDURY TP & it . DU i 224k
FESCIOHT 7 RAR M e b, S0 R Bl iy A S BRI,
IREPMr, 7255 56 K, #4054l (T1.T2 T3,
T4 T5) YUY ) TP & 5 MPI AR Y 580. 08 mg/
kg 43 W35 3] T 24 630. 45 .650. 55 ,730. 79 .806.
85.920.57 mg/kg, & 4(b) FH i, KAV
e 1P 22 {34t TP AHIF] . U By T4 a%
A, S ES B A TR Y i TP 5 1P &
i BT, HAMNE S A 2 0 AL, TR
Py TP 5 1P AR iR, 5 AN A A
R E M . TR P A HL B ( Organic
phosphorus, OP) & &ty TP 5 1P 22 {61155 ir 1%,
UL 4 (c) o X REZH 5 M IRy A /N )i 56 41
FELEST IRl N TTRRY) OP & & L J, B iR T
RIS, SIS AR R 1 L TR v OP
BRANET R B, HAME B A R R 1R e 4
FOT R0 B2 bR 30 WO AR 0 Hh A A W 10 T
PEREN , 23 I 6 A AL Y o3 i, e Ak Sk T sk
() TCAILBE o

LR TP v 3 PE B 2 1k RE 0% EL I ik
WA A i 06 o, TR Bs), fol2E 4t RE 8 DT AR
Yy AT I TC AL A LB % A8 S R 1 e L
BRI S . BB DU R TP R IP
SR O, A AU B 2 i A A T R Y T
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Fig.4 Variation of phosphorus content in sediments of each test group
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Tab.5 Correlation matrix of various forms of phosphorus, total organic carbon and
UV spectral index of dissolved organic matter in sediments of the Yangtze River Estuary
i H Ttem TP P oP TOC Eago Easq Easo/365 Eas3/203
TP 1
1P 1.000 " * 1
OoP -0.971** -0.974"" 1
TOC -0.899** -0.898 0.855" " 1
Eago 0.289 0.290 -0.304 -0.098 1
Essy 0.251 0.252 -0.262 -0.049 0.995" 1
Eoso/365 0.904* * 0.905** -0.893** -0.960"* -0.013 -0.059 1
Es3/203 0.728 " * 0.728 * -0.719** -0.735"* -0.306 -0.356 0.838" " 1

L‘JE:TP- Eﬁk; Ip. %MW, OP. ﬁ*ﬂ‘@e, TOC. E\ﬁfﬂlﬁfff:; Ezso- %’zﬁlﬁﬂﬂﬂcﬁfﬁ, E254- %:Z?Eﬁﬁ’ﬂﬁﬁfg, E250/365- %‘%?Eﬁ}'?%, E253/203- %

MEFHFIRPACIE; * =. P <0.01, F6M:M BE,

Notes: TP. Total phosphorus; IP. Inorganic phosphorus; OP. Organic phosphorus; TOC. Total organic carbon; E,g,. Indicates the degree of

humification; E,s,. Characterization of aromatization degree; E,s3¢5. Characterized molecular weight; E,s3,503. Characterization of aromatic ring

substituents; * *. P <0.01, the correlation is very significant.
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Response of sediment organic carbon and dissolved organic matter structure
to exogenous phosphorus input in the Yangtze River Estuary

LIN Jun, YANG Hong, WANG Chunfeng
(College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract: An indoor simulation test system with a mud ( sediment) water mass ratio of about 1:1 and a period
of 56 days was adopted. Six concentration gradient test groups, including the control group, were set up to
study the change characteristics of total organic carbon (TOC) content in sediments caused by different levels
of exogenous phosphorus input. At the same time, UV-Vis absorption spectroscopy was used to study the
effect of phosphorus containing substances on the structural changes of dissolved organic matter in sediments.
The experimental results showed that the TOC content in the sediment of each experimental group decreased
by 3.60% , 7.08% , 8.09% , 9.33% and 11.80% respectively compared with the control group on the 56th
day, indicating that the decomposition of TOC in the sediment of the Yangtze Estuary accelerated with the
increase of exogenous phosphorus input. During the test period, the maximum humification degree and
aromatization degree of dissolved organic matter in sediments were positively correlated with the input of
phosphorus. The molecular weight and aromatic ring structure of dissolved organic matter were positively
correlated with the input of exogenous phosphorus, indicating that the increase of exogenous phosphorus input
could accelerate the change of dissolved organic matter in sediments. With the increase of test time, the
humification degree and aromatization degree of dissolved organic matter with different phosphorus levels
increased first, and then began to decline; The molecular weight of dissolved organic matter gradually
decreased with the increase of time, and the substituents on its aromatic ring substituents were gradually
replaced by more active functional groups. It shows that humus is formed during the reduction of organic
carbon content in sediments. As humus continues to decompose, the degree of humification decreases, and
the degree of humification is the same as that of aromatization.

Key words: Yangtze River Estuary; sediment; phosphorus; total organic carbon; dissolved organic matter

structure ; spectral characteristics

http://www. shhydxxb.com



