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Effects of Exogenous Carbon Addltlon on Equlhbrlum Phosphate Concentrat'lon
and Risk of Phosphorus Release’ from Sediments in the Shiwuli River, Chaohu
Lake Basin o ) otf '

LI Ru-zhong,. BAO an DAI Yuan , &, J,f.a’ i 1 ¥

(Sclivol of Rescitce and Environmental-Engficering;” Hefei Mhiversity of Technology ysHefei 230009, China)

Abstract: Five surfacesediment samples| were/collected every two months from the Shiwuli RIVPI along an urban- rural gradlent
Chaohu Lake Basin, from July 2017 to May‘2018.“ Sediment phosphorus frdctlons were investigated, and equilibrium phosphdte
concq,ntrat.ion (EPCU‘;) and_its response |to exogenous carbon /( sodium acetate ) addition were explored. Moreover, the risk of
phosphorus releage from sediment into water column was also'élvalugted Results show that the Shiwuli River was seriously polluted by

1
, and it decreased

phospharug:” The average values of total phosphorus contént'in sediments ranged from 915. 04 to 1205. 31 mg-kg~
slowly along the urban-rural gradient, while the bio-available phosphorus content remained stable. Exogenous carbon addition not only
reduced the EPC, values of sediments (about 29% ), but changed the order of EPC, values among the five sampling sites as well. In
general , the ratio of overlying water SRP ('soluble reactive phosphorus) concentration to EPC, value was 66.7% , and phosphorus
adsorption-desorption equilibrium saturation EPC_, < —20% accounted for about 60. 0% , indicating that the surface sediments in the

¢

Shiwuli River were dominated by phosphorus adsorption, namely, keeping the phosphorus “sink” state. The inputs of exogenous

carbon addition increased the proportion of EPC_, < —20% from 60. 0% to 73. 3% , which lowered the risk of phosphorus release from
sediments.

Key words: equilibrium phosphate concentration (EPC, ) ; phosphorus uptake; sediment; external carbon addition; phosphorus release
risk; Chaohu Lake
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i Table 1/ Mean water quality indexes of the Shiwuli River
Ly ¥ TP| . P SRP [ 4 NE ¥ g No; N EC con ORP
RFE AT /“r" |, -1 -1 i -1 -1 -1 pH
| - mg-L /mg-L /mg<L / mga = /mg-L /WS cm /mg-L /mV
SP1 4 y 0. 83 0.44 22.12 2.33 0.47 244.7 31.33 22.3 7.69
sp2f 0.90 0.51 25.90 8. 66 0. 86 431.0 26. 62 1.2 7.79
SP3 1.38 0.90 26.47 11.78 0.62 397.7 30. 12 51.7 7.72
SP4 1.26 0. 69 25.40 12.96 0. 68 462.2 47.83 -4.3 7.73
SPS 0. 86 0.51 23.76 4.97 2.24 419.8 24. 64 29.0 7.70
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WIRERAIUR , SRERZUIFRYFE(0 ~5 em) K H
KRR (R BEKEEARPACRRIE WL 1) . FERAR
FERL 0.5 m® JEREIN, REE 3 MIUBEATHE, I3
SIRA T RIZ S TURY). DT Wi & e 5K
%éH%H$ SIBRAA RN, B S 100 HJE
Jeiii, BEAMA IR H B2 .
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Fig. 1 Schematic graph of the sampling sites
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FORFEREAN T RAVATRARN], R MR BRI CPARRED) . SR 5 R 2 2,
2 FEAINA 20 mL ZE48K ﬁmiﬁ%w¢m01ﬁ‘ Rz A, PRI W B R R . RS, A
R2HMBFEANHIMA 3 ~4 AN FE0EmM  HEMERIAME, T30 R/ i 0 B
®2 EPC, LW&EH
Table 2 EPC,, experimental conditions

WES TUEBEA FE /mg- L~ R S

1 0.0.02,0.04,0.1,0.2,0.4,1.0,2.0 x x

2 Al I x Vi

3 7] I ZRHI(100 mg- L™ LA Cil) X

4 Ak LWHI(100 mg-L - A CHE) N\
1) x FARAUM; 2) x FRRBMEL, V A ol
2.3 KRRV o Yetp M o y Py

YURW S (TP ) FICHLBE (1P 3 FH RR W 7 v
MR ZE 51 S HEZRT & B 1Y SMT 155 ; %xﬁ*
w@xm %&ﬁA*WWMMmﬁwgﬁmw
m%mﬁiﬁf%@%ME.WMmﬁﬂﬁﬁﬁﬁ

R 3 e L ,f 0,

24 BHEARE o v “
uwmﬁﬁmoﬂHMd%ﬁﬂﬁx&ﬁ%&s

ﬁﬁ@#%ﬁ

3 J%EQM

3.1 UIRWEES

5 RFEAVIBYISIESBE S BRI R, W
3. BMR L, TP E I S B R T 1] 3B )N
-2 {8 A8 4k 95 A 915. 04 ~ 1 205. 31 mg-kg ™'
AR, S ASREES TP SR B Tinge
R R W A8 PRI AR 3 i A 45 m b g 5 | ke A IR
G A= ) HE RN Y TP 5 B (600 mg-kg ™) T,
Hﬁtﬁﬁ?%@l%ﬂ R USEN S POR(I RS RITRA

F 3 0] L APFETE By 709, 70 ~ 8@1 27
mg-kg ™', 1. TP [1°48.30% ~ 95.79%. %ml
4121 3 9000 %y il 1) 2 2 LB U Bl 1 &;
BUBATHISE, 480 1P & RISl 551, 45 ~ 1 477. 38
mg-kg ™' ( A A 854.81 mg-kg '), |J_-T The fy
91.29% ~98.80% , 5 AW FAFAE—E A, Ex-P
Fl Fe/Al-P Zy BT KA, Ja T Al oK A AE 4 K H:
by A= FE R P E T P, R O AR AR A AL
PEBE. R BT AE YA S S TP L E Y
H13.30% ~48.88% (“FYIMEN 27.71% ), WEAK
FHA%I 2009 4K (FHIH A 50. 18% ) P, (HA]
B G 2 T KT AR K B i R 2 DU (73
{4 4.48% , Rt Ex-P) 1" s T4 AR
B KRG (13.64% ~22.18% ). ik
e, WIS BB T ) 5 AN RAERUSL TP & i R 218
TEEASE AR SO e I AR A Y
3.2 EPC, AR ARHRFAE KXot 4 MIE RS ) 1 Jo

K R 2 A B 7 o U R Y R B R Q

AR B VE O AR o B TS Qe AR E A (650 (grkg ')
mg-kg ™) H AT LU E A BT URR ) W S Q= (cy—c,) xV/W (1)
x3 MBYSEESHEE /mg-kg!
Table 3 Phosphorus form contents in sediments/mg-kg ="
PR Ex-P Fe/Al-P Ca-P P TP
SP1 94.39 £71.17 197.06 +45.75 357.43 £60.91 785.92 = 107.50 1205.31 £224.56
SP2 81.01 +66.90 231.98 +89.66 358.10 £70.43 801.27 +94.54 1139.69 +216. 17
SP 3 95.49 £73.26 209.51 £53.55 328.73 £60. 15 709.70 = 102.02 1125.94 +157.82
SP 4 79.88 +£48.63 223.35 £107.98 270.67 £84.47 734.22 £101.98 1072.07 +189. 11

SP 5 80.67 £55.21 219.22 +66.43

230. 81 +64.67 715.14 +105.77 915.04 £204.97
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X, ¢ WEBRIERHE R, mg-L~"; ¢, AWSLHREE W
Ja A R B me- L VORI AKE T OV TR
B, Ly WHRHITBRYTE, o
TEARVR BE WU N,
Ly AL, B

TR X 8 A 0 R SR

Q =mxc, — NAP (2)
A, Q AUTRYI AT I&E, mg-kg ™' ¢, HF

WSS | mg-L™"; NAP g 3T AR A JES W B A5 |
Hoom RHERPR L - kg7 X HL, SCEINAS Y
TURR A W2 B 2t SE PR SR SR B o, B 04 D
SELE A AETURRAY) T LA (%) ol A B E 76 SC 36 v gk
i R
K12 02017 4F 7 H 45 RHAE S 4 Tl 20T
YIX W TE N S 28, ANHMER Y, BR TR N A5
WG - iy e o A ) A2 e A T S . % H HELNL R 4%
RAERL EPC, {8 B FLE R i vl e R R AL
R4 5 ARFERNIPA TR EPC, HAR/NFF R
A AR R, BRI 75 3 < 7?% 1<
T2 < &4,

mg - kg

HE 5 YCRHE, IR B IR B ih 26 5
2 WIS, 45Kk EPC, (B R A 1
AIIRFB R WA 4. B L, VENE I TT%
1, FHN Y EPC, B R 0. 008 ~0.570 (H{EH K
0.356) mg-L~", SR FHERAKENATIR LA
AH24(0.012 ~0.416 mg-L~") ™' FE1 2 %4
HASRAE R EPC, K/NHEFARIA], SA EARRIEA .
SP4 >SP3 > SP2 > SP5 > SP1; /% 3 i) EPC, 281kt
oA 0.031 ~0.483 mg-L™", #4164 0.252 mg-L™",
BT %1, %ﬂ%n EPC, {EHEF KK Ny . SP2
~SP3 >SP4 > SP1 >SP5. BIARAE, LIREIEEIN
U T &AL 510 EPC, L, Wi A1 (4 EPC,

{EHER AR TR, (HAL T B B AR S i SP1, SP5
%) EPC, {H IR &?*ﬁﬁiﬂfﬁﬂ’vk?

R L, JP% 2 [ EPC, H1H (0. 384 LI )
BT R 15 8% , %3 TR LI 20% ,
MiJ7 % 4 1) EPE, ¥9{H (0, 403 mg- L~ )tl:ﬁ 3
BT 60%. HlE EPG, #%EAS P, %}Jﬂ?ﬂma
X AT T DO %E’J%—TF@I/ZU“?;E;&.

.‘ i
= F %4 -I-EE% “Iq;L-?‘FR%B‘H:@I:RF/mg L ! 5 ¥V, "y
’ ] Table 4  Phosphorus e.qulhbru}p'l' (’o_pl"(';nlratmn in sediments from the ghlwuh River/ mg L ! .
Fri ear i SP1 A Ve SP3 SP4 " SPs
(4E-1) ﬁ% ' B EPC, R? EPQ, R EPC, ; Iéz f ;“ . [EPCopfl  |R? EPC, R
1 T0.171 0.970 0.400 ) 0. 966 0.351 0. 974 0. 460 0.937 0. 308 0. 959
501‘}_07 20 7 0.206 0.952 | v 0.“308 s 0. 957 | 0.308 0.928 0. 490 0.935 0. 388 0. 968
i W 3‘,.! O.‘ 087 0.971 :0, 134 .4 9. 915 A7 0. 199 0.963 0. 109 0.976 0.097 0.931
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