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Effects and Differences of the Release of Dissolved Organic and Inorganic

Phosphorus in Different Sediments Covered by Different Materials of Erhai Lake

GONG Jia-jian"** | NI Zhao-kui****, XIAO Shang-bin', ZHAO Hai-chao™*’, XI Yin', WANG Sheng-rui'***"
(1. College of Hydraulic & Environmental Engineering, Three Gorges University, Yichang 443002, China; 2. College of Water
Sciences, Beijing Normal University, Beijing 100875, China; 3. State Key Laboratory of Environmental Criteria and Risk Assessment,
Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 4. Yunnan Key Laboratory of Pollution Process and
Management of Plateau Lake-Watershed, Yunnan Institute of Environmental Science, Kunming 650034, China; 5. College of
Agricultural and Forestry Science and Technology, Hebei North University, Zhangjiakou 075131, China)

Abstract: In this work, the effects of four covering materials on the release of total dissolved phosphorus (DTP), dissolved organic
phosphorus (DOP) , and soluble reactive P (SRP) in different sediments of Erhai Lake were simulated. The results showed that the
max release of DTP was reduced in covering material, which attributed to the changes of pH, Eh and characteristics of dissolved organic
matter (DOM) by the effect of covering material. The application of iron oxide material significant reduced the release of DTP in the
northern and southern part of the lake, with decrease rate of 44.3% and 35.7% , respectively. by contrast, the application of
aluminum oxide material significant reduced the release of DTP in the middle part sediment, with decrease rate of 29.6%.
Furthermore, the release of SRP and DOP in different sediments has significant difference after added different material. In northern
part of sediment, the release of SRP and DOP reduced by 35. 6% and 36.2% after added iron oxide material. This is because iron
oxide can reduce the pH and Eh but increase the availability of DOM in northern, and then benefits for inhibiting the release of SRP
and DOP. In the middle, the release of sediment SRP and DOP reduced by 28. 9% and 31. 6% after added aluminum oxide material.
This is because the aluminum oxide can facilitate the availability of DOM in middle, and then inhibits the release of SRP and DOP. In
southern part of the lake, the release of sediment SRP and DOP reduced by 47.4% and 16. 5% after added iron oxide material. This
is largely attributed to the effect of iron oxide on the pH and Eh. Therefore, to control the release of P in the sediment from Lake Erhai,
iron oxide material should be selected in the northern and southern parts, whereas aluminum oxide should be selected in the middle part
of the lake.

Key words :sediment ; covering material ; dissolved organic phosphorus; dissolved inorganic phosphorus; phosphate release
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Fig. 1 Distribution of the sampling sites on Erhai Lake
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Table 1  Basic physicochemical characteristics of the surace sediment in Erhai Lake

»(TOM) o(TP)

w(TN)

RHES /gkg ! /mg-kg ™! /mg-kg ™! Eh/mV pH
El 97.24 1032.54 6347.02 134. 42 7.82
E2 82.40 625.13 2540. 11 171.25 8.62
E3 44.91 820. 90 5252.99 158.76 8.13
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Fig. 2 Release kinetics curve of DTP in the different

sediments of Erhai Lake covered by different materials
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Fig. 3 Maximum release of DTP from the different sediments

of Erhai Lake covered by different materials
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of Erhai Lake covered by different materials

2.2.2 HEwEMEXHEEA B X TURY DOP B
AL S

T8 35 AN TR AR X AN [  IX DTFL DOP 1
KB WNE S iR, TSR U P45 b B2
DOP [ fe KR TE 0. 24 ~0.59 mg-kg ™' Z[0],
AR BT I U Y DOP 1 B 205 A Min
2 >Fe 2 > Al 4 > MIVP 4, b CK A5 /b T
43.44% . 36.16% . 29.26% . —22.79% ; H#RUIH
Y5 Ak B 41 DOP 1 fie KB B it 78 0. 05 ~ 0. 07
mg-kg " Z (8], AN [FARL S R ER YT DOP 1Y
FHIERCR A AL 4L > Mn 41 > Fe 41 > V04, e CK



1830 wOoEoR we
YA B A T 31.62% . 28.13% . 26.74% F o [ ok
26. 60% ; FIBULIIA Ab IR DOP 1) 55 B it adl
\ - Fe#fl
1E0.06 ~0. 11 mg-kg ™" 22 il , 7 Al B R4X S T £ S e
EE wvba

TUE DOP RHAERCR R Fe 4 > AL 4H > Mn 4H >
VLA, b CK A 32> T 16.49% | 8.10%
3.53% Ml —62.74% .

55 N R A kX TV AN [ X UL R ) DOP B
WP RO 22 AR, B b, 36 4R bRt
HHFURRY) DOP B —E MBHAE AR, 5 CK
HAH I, DOP s KB w2 T 3.53% ~
43.44% 5 54 JE MR H, 50 v X 3 O AR
DOP By FHAEROCR Bty , 5 CK ZHAH L, DOP 1y
BB /D T 26.60%. X AFEBIXIME, &
A W B TR DOP B ) BEL 45 55 A e
5 CK A, DOP My KB/ T 43. 44%
B 5 AR RET HE BTRR A DOP Rl iy BH 48 250 21
ZRHUN, 5 CK AL, DOP {1 d5 KRR 408
BT 30% Ay B S AR R TR Y DOP B
WA BHAA R R A i, 5 CK ZHAR LG, DOP (R KR
R T 16. 49% .

ZE M, AR TE VA R XU
SRP H1 DOP $5 K Bl i 22 5 B g, o i g b
HRWA X YUY SRP FIl DOP B R i 22 S 45/, B
WD AL ERAL, P TR RITURR ) SRP f5 KRR 2>
T 25% ~50% ; DOP ¥t KBTI T 30% ~
45% ; 7w MARECHE I s ) XA SRP A DOP
RERGE W 22 38/, AP EHITEY) SRP 19 5 KR
T 5% ~30% , DOP (R KB T
30% Ze A 5 78 55 MHRHE R SR X UTRR Y SRP il
DOP BB 5E I 1) 25 S A K, 78 35 M RHITER Y SRP
I R B IR /D T 50% 2247, 1 DOP fix KB ik
HAEA AR T 15% . R, XL o3 i X i

240

u— CK#l o— Feffl S Al
220 F— Mn#l  —4— Wb
200 | /g
180
=
£ 160
-
[T5)
140

120

100

4 &

b1 ) S T TR NN NN TN NN SN SN NN SN SN NN SR MU N N |

7 30 60 90120 7 30 60 90120 7 30 60 90120
Jbini </d Hri X /d HRHI/d

DOPHE K Bl fit/mg ke ™!
& £

=
b
T

0.1 F

0 SEH] Z xan -

I o wip
SEEHS R 81 X

Es EEREMREEREMELRY DOP
BARBBNYMES
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of Erhai Lake covered by different materials
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X35, IR CK 4 Al 4 Fe 41 Mn 21 WA
FI 2.27 2.30 2.32 2.33 2.28
B[l HIX 2.23 2.37 2.26 2.63 2.22
Aps3/Ags 0.19 0.23 0.22 0.25 0.24
FI 2.16 2.29 2.22 2.17 2.15
SR HIX 3.54 3.79 3.80 3.24 3.70
Apsy/Angs 0. 20 0.22 0.23 0.22 0.21
FI 1.63 1.70 1.71 1.61 1.61
b HIX 3.42 3.47 3.77 2.86 3.25
Ass3/Asgs 0.21 0.23 0.22 0.24 0.24
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MM I, B A e, JEFE R i X it
TR FI A X(E B W K T Ra 3, X2 i Tae Fn
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