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Distributions of Phosphorus Fractions in Suspended Sediments and Surface

Sediments of Tiaoxi Mainstreams and Cause Analysis

CHEN Hai-long, YUAN Xu-yin * , WANG Huan, LI Zheng-yang,XU Hai-yan
(College of Environment, Hohai University , Nanjing 210098 , China)

Abstract: Phosphorus is a primary nutrient showing the water quality status of river and inducing eutrophication, and a different
phosphorus fraction can make diverse contributions to water quality. Four phosphorus forms of suspended sediments and surface
sediments in Tiaoxi mainstreams were measured using a sequential extraction procedure, and the distributions of their forms were
discussed. The results showed that the tropic status of Xitiaoxi River was inferior to that of Dongtiaoxi River as a whole, and the water
quality in the middle reach of Dongtiaoxi River was better than that in the upper and lower reaches. The contents of nutrient elements
in suspended sediments were significantly higher than those in surface sediment, which indicated an enrichment of nutrient in fine
sediment. The percentages of the loosely absorbed phosphorus (NH,CI-P), the reductant phosphorus ( BD-P) and the metal oxide
bound phosphorus (NaOH-P) in the suspended sediment were higher than those in surface sediment, while the percentage of the
calcium bound phosphorus (HCI-P) showed a reverse trend. Correlation analyses between phosphorus forms and chemical compositions
of suspended sediments and surface sediments were performed. The results showed the phosphorus forms in suspended sediments and
surface sediments of Xitiaoxi River had weak relationships with mineral components, while those in the Dongtiaoxi River had strong
relationships with mineral, especially OM and clay mineral. The cause was associated with the geological setting and material sources in
Tiaoxi watershed.

Key words : suspended sediment ; surface sediment; phosphorus forms; cause analysis; Tiaoxi watershed

BT AR S R G PRI T 2B SR
FZ— 2T SRR E B R
T AN B S AR AR AR Bk Y DORR = 20
Ui WNASE KR TURRPIE B — W 1%, b i
TEZAFIE B PG BB K R rh 7 23 3 UK 1
f ks e, BV KR E E Y R 2 —,
TEAT ) AR PR R W 1 1A 5 Al e rh R 2 A I
AR BRI XK AR T B T P AT 26 R AR
FRISENTE , 27 40 B4 A 0l ) P 0 s o 468 7K A
FREMFREEFRMAWEZER KD BT
BT Hh BT S K 375 e 4 ) B AT R S

WREIEASE T AR R BT AS | efl . U0
PO AN ) JE 25 B X K 44 & 78 35 40 STk ]

PR AT TTCRR ) RS 7 ) B B 25 00 A1 B AR g
PEHK B OGS Hl, FNAMR 2 E L 4
ORIAL /BRI 7 (S A TR PN X AN 1D
TRIFR T B S AT AR . XHTTR
Yy b S P 25 BT R Z 8RB R AR IR L K%
TRV AT B AR 2K S, T A 3 T [ WA 25 1
GRS ARSCR T WA 3 53 B 1, %
FRSTF Y T BT 25 00 A JEIT 0T 5, HLAIG B2 A
FZ VIR P BRI 2500 A EAT X LU, 20 W i B A

IR B H: 2014-07-11; f&iTHHA: 2014-09-22
EETB . FHRARPERETH (41372354) ; BB E PREHE A
YE£ 15 (2012 DFA60830 )
YEZ B BRI (1990 ~ ) 53 WL 98 A, B9 1] Ry ok T
Yzl E-mail ; hailongben@ 126. com
# JETHIEE RN , E-mail ; yxy_hjy@ hhu. edu. cn



2 4 Wit T 2% .

HE TR AU BRI 25 0 A1 B 2B

465

B OSHICRR ) M8 17 10 00 A B SE ), R T AN [
S BTEY MUY Y T4 5r (] QA il i 1
figp = R M A URR R B 2500 A 18 7 ) A RS i)
2R, LU BRARRE (41T A% 5% AL LR SR AR A4 8l | 2k
117 Ay 32 Tl TR OK 75 e B8 B JE ).

1 RS

1.1 W5 X

TR T WL, A4 TIR— AR
HEMPEEHRER, SR EENAAKR. RYE
BRIETARRXH I R, A T R4 119°
28" ~ 120°08 ' F1dt4i 30°05" ~30°57' Z Ja], K- K
143 km, MR F2 267 km?'?) . PEEBE LI T4
HAKM S I+ 11,/ TAREZ 119°147 ~ 120°29' Fl
b4 30°23" ~31°11" Z 8], S AR R 157 km, H
T AL 42 200 km®. R AL 2 P R
T AU I IR ER e o 3=, T EL I 3 4
F SRR R 554, LM ABb ol 32, HkO=:

BOH T B
1.2 FESLADRAE Shb

2012 F R T CRET AREE T3 10 A~ Wrim
BIE YRR 2R 20T, PR TR 13 Wi
BRI (O FRZTURY) . R R I ke 250
A DI 22 21 55 P9 35 I A AL, V8 2R T A
A1 M2 75 VA S R ) P R T R
ST BT X S SRR A A A 1

KA BTRYIRT , T i b e T K R K2 20
em A FH TV 0 BRI SR SR T K. AT ZK R4 J5 B2 57
R L2 S AT 0E , AR 107 2R B, s i g
JRR FH Whatman GF/F B B8 £F 4 € RR g 52 e
RT3 i 1 A /N SSORE ) 2 S 06 BT T ) R
Yy, FRUEIE B AR TS A e =L X ok Y
IR W RE BT RE T (40°C) MY TR AT RR R, 1R
W VORI A R CE SRR &8 b 4T R 2R SRR
PEATHET, BIBR B A AR D AR &R, IR R AF T
T5E .

N ,\(I-‘\V‘—
A L i A
L
ek ° i /
A R T
) 1\ N '
PN o : @ D0
\ iX13
;_,\_','L * @ X09 ]}1 [T :l‘
y X07 e xo8 o
A DOR p
~ ST nt
506 é ° o
;"'J ‘Il
- @ X053 i
[ o ]
5 X04 ° nn?i
{ X03 o ‘
\ c -] A ]
A W LB P ® Dosl
&y <1
i 002 ® Dos |
] I
‘-\,= . DO4 | o P
i O } * ) -"_
v / D03 @ JMHEHE
f{ \. :’
A\ @y | (g
2 7 Dol s DU B 41
1 5 - g
i / . == = @ T
n/ / I Fhim ) :
{ U e / X
T \ PN s
-7 \ /0 5 10 15k E.
Mt b B = - WA

E1 HIREREBMEEESHRE

Fig. 1 Map of Tiaoxi river with sampling sites
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Table 1  Distribution of nutrient elements in suspended sediment and surface sediment of Tiaoxi River
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Fig. 2 Relative contribution of P fractions in the suspended sediment and surface sediment of Xitiaoxi River
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Fig. 3 Relative contribution of P fractions in the suspended sediment and surface sediment of Dongtiaoxi River
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Fig. 4 Spatial distribution of relative contribution of P fractions in suspended sediment of Tiaoxi River
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