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Fig.1 Profiles of phosphorus species, pH and DOC in the interstitial water of Jianyang section, Tuojiang River
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Fig.2 Profiles of phosphorus species, TVOCs and moisture content in sediments of Jianyang section, Tuojiang River
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TE: % 7 FIRAE 0. 05 7K OB b i A6

3% A FIRIE 0. 01 P ORI b I8 A

— 673 —



5 6 1] E N R ==+

2019
http; // www. ykes. ac. cn F

2.4 RMIEUKRIREP BB E RN SBPESRLOEZPEA L (TVOCs) | &K R

el A2 L PR ARG R HIL R 2.
ZEEARHBNE VLTS PR 2007 4EREIE 2.4.1  [EIBUK R DU 4R R B 52 i
TERAS BT AE R, AR RS B S TR b (] R S 20 A
WA A I 25 4% 2 4000 38 1) o3 A %) LEINIEL 3 BT 78S 2] DL, [ Bt b m] g AR O P (SUP)
() T P A (b) R A P (0) B VA R
& B (mg/L) & &(mg/L) & B(mg/L)
0 02 04 06 08 0 10 20 30 40 0 10 20 30 40
0 ——— 0 —— 0
-2 -2 ¢
4 e~ SRP2017 4 -8~ SUP2017 ; ~e- TDP 2017
i -0~ SRP 2007 - -0~ SUP 2007 : -0~ TDP 2007
g g g
= 10 = 10 B
¥ 12 ¥ -2 s
-14 -14
-16 -16
-18 -18
-20 o -0 Lo
(d)nT A2 ()5 (D58
& B (mg/kg) & H(mg/kg) & (mg/ke)
0 30 60 9 0 510 15 0 1000 2000 3000

- Exc-P 2017
-O- Exc-P 2007

-o- Al-P 2017
-O- Al-P 2007

-o- Ca-P 2017
-0- Ca-P 2007

% (cm)
R ¥ (cm)

()XEFE T (h) BTCHLEE () BB
& Fi(mg/kg) & k(mg/kg) & k(me/kg)
0 500 1000 1500 2000 0 1000 2000 3000 0 1000 2000 3000
0 0  S— 0 >
-2 -2
-4 —4
_6 _6 L
- - ResP2017 |~ | *-TIP2017) | e-TP 2017
5 o-Res-P2007 | 5 -o-TIP2007|  § <0-TP 2007
e = ~10 = ~10
= 8ot Bt
-14 | -14
-16 -16
-18 -18
-20 -20 <

I3 RIBHBERIBUK ALY 2 BRI ASTE 2007 451 2017 ARAR TR 4 Aikd LE
Fig.3  Comparison of the vertical distributions of phosphorus species in the years of 2007 and 2017 in the interstitial water and

sediments of Jianyang section, Tuojiang River

— 674 —



55 6 3] TR, 5 TEVLDUR

= K SRR 25 T [ G0 A B P 2 AR AR IR

%38 &

#22

T FHBEDLA A B A TR 2 T 8% . TVOCs PAR &k R AR R AIG R 5L

Table 2 Correlation coefficient (r) among the difference of phosphorus species and TVOCs, moisture content before and after ten

years both in sediments and porewaters in Jianyang section, Tuojiang River

1&¥5 ASRP ASUP ATDP AFxc-P  AAl-P ACa-P  ARes-P ATIP ATP ATVS
ASRP 1

ASUP 0.192 1

ATDP 0.288 0.9954 1

AExc - P 0.084 0.337 0.374 1

AAl-P  -0.096  -0.7814  —0.7444 0.459 1

ACa-P 0.301 -0.456 -0.407 0.317 0.334 1

ARes - P 0.078  -0.365 -0.353 0.290 0.477 0.240 1

ATIP 0.390  —0.404 -0.377 -0.219 0.043 0.6994 0.056 1

ATP 0.357  -0.545 -0.510 0.084 0.541 0.7664 0.6914  0.7604 1

ATVOCs 0.099 0.068 0.103 0. 151 0.093 0.178 0.380 0.449 0.510* 1
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Vertical Distribution of Phosphorus Species at the Sediment - Water
Interface of the Tuojiang River and Its Spatial and Temporal
Characteristics

XU Qing"”, LIU Xia', YU Xiao - ping' , GUO Ya - fei' , DENG Tian — long""
(1. Tianjin Key Laboratory of Marine Resources and Chemistry, Tianjin University of Science and Technology,
Tianjin 300457, China;
2. School of Architecture and Civil Engineering, Chengdu University, Chengdu 610106, China)

HIGHLIGHTS

(1) The SRP, SUP and TDP in porewaters were determined by phosphomolyhdate blue spectrophotometry.

(2) The different phosphorus species in sediments were extracted by SMT method and the improved method of
sequential extraction procedures.

(3) Phosphorus which came from the exogenous input and endogenous released in Jianyang section of Tuojiang
River finally existed in the forms of stable Ca — P or Res — P.

(4) Weak alkalinity was conducive to the effective conversion of Al — P and Exc — P to Ca — P, and inhibited the

river eutrophication.

(1) The phosphorus which came from the exogenous
input and endogenous released finally existed in the
forms of stable Ca-P or Res-P. The eutrophication
degree of water environment will not be aggravated due
to the external pollution of phosphorus

(2)Weak alkalinity was conducive to the
effective conversion of Al-P and Exc-P
to Ca-P, and inhibited the occurrence of
river eutrophication

t t

How did the different forms of phosphorus transfer and transform
with ten years, and how did the content of these phosphorus
forms change with ten years? Will the phosphorus in the input

. water aggravate the degree of eutrophication?
were determined by phospho-

molybdate blue spectrophoto- — t - -
metry method @Diffusion of phosphorus in overlying water.

@The transfer of phosphorus from overlying water to the
sedimentary system.

D (@The release of phosphorus species from the sediment to
porewater.

@, @ and @) all have the behavior of transfer and

A transformation between phosphorus species

Phosphorus 0

Phosphorus

Phosphorus species (SRP,
SUP and TDP) in porewaters

Porewater '@ Phosphorus

— CA

=

Phosphorus species (TP, TIP, Res-P, Exc-P, Fe-P,
Al-P and Ca-P) in sediments were extracted by
SMT method and the improved method of
sequential extraction procedures

Sediment
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ABSTRACT

BACKGROUND: The eutrophication level in water is related to the phosphorus species in porewater and sediment
closely. At present, as the one of the eutrophic elements, the vertical distribution characteristics of phosphorus
species, the transfer and transformation behavior among phosphorus species and its influencing factors have made
clear research progress.

OBJECTIVES: In order to further reveal the temporal and spatial characteristics of the transfer and transformation
of different forms of phosphorus in porewaters and sediments, and assess the ecological restoration in the area by
analyzing the soluble reactive phosphorus ( SRP), soluble unreactive phosphorus ( SUP) and total dissolved
phosphorus (TDP) in porewaters, and by analyzing total inorganic phosphorus ( TIP), total phosphorus (TP),
residual phosphorus ( Res — P), exchangeable phosphorus ( Exc — P), Fe — bound phosphorus (Fe — P),
Al — bound phosphorus (Al —P) and Ca - bound phosphorus (Ca — P) in sediments in Jianyang section of Tuojiang
River. And the results were compared with the records of phosphorus species in the same place ten years ago to
discuss the change trend and influencing factors of phosphorus occurrence.

METHODS; SRP, SUP and TDP in porewaters were determined by phosphomolybdate blue spectrophotometry.
TIP, TP, Res - P, Exc — P, Fe — P, Al — P and Ca — P in sediments were extracted by SMT method and the
improved sequential extraction method. The concentration of the phosphorus species were determined by
phosphomolybdate blue spectrophotometry.

RESULTS: The content of SRP, SUP and TDP in porewaters ranged from 0. 004 to 0. 36mg/L, 0. 080 to
3.19mg/L and 0. 056 to 3.28mg/L, respectively. The content of TP, TIP, Res — P, Exc - P, Al =P and Ca - P
in sediment ranged from 1235.40 to 1646. 94mg/kg, 860.00 to 1318. 59mg/kg, 130. 31 to 537. 13mg/kg, 1.35
to 14. 10mg/kg, 0. 007 to 0. 12mg/kg and 743. 13 to 1109. 91mg/kg, respectively. However, Fe — P in the
sediment samples were not detected. Compared with the results of phosphorus species in sediment — water system
ten years ago, it was found that although the content of SRP, SUP and TDP in porewaters were not significantly
changed above — 10cm, but they increased below — 10cm due to the influence of exogenous phosphorus input,
which also led to the increase of TP and TIP in sediments. The weak alkaline environment resulted in the release of
Al = P, and the decrease of Exc — P was related to its transformation into stable forms of Ca — P or Res — P.
CONCLUSIONS: The sediment in Jianyang section of Tuojiang River presents the comprehensive pollution of
exogenous input and endogenous release. Generally speaking, because most of the input phosphorus exist in the
forms of stable Ca — P and Res — P in sediments finally, the part of phosphorus which can be directly used by
organisms in the sediment — water interface has little changed. So the eutrophication degree in this area has not
increased with the change of time and space. To maintain the weak alkalinity of the sedimentary environment is

conducive to the effective conversion of Al — P and Exc — P to Ca — P, and to inhibit the river eutrophication.

KEY WORDS: Tuojiang River; interstitial water; sediment; phosphorus species; vertical distribution; temporal

and spatial characteristics; sequential extraction method; phosphormolybdate blue spectrophotometry
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