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Abstract: A comprehensive study of transportation features of nitrogen, phosphorous and dissolve oxygen at the sediment-water in-
terface was carried out in near city areas of east Lake Chaohu. Based on the investigation of sediment nutrients analysis and nutri-
ents release incubation experiments, the release potential and release rates of ammonia nitrogen (NH;-N) and soluble reactive
phosphorous (SRP) of different sediments were estimated. The distribution characteristics, diffusion fluxes, and consumption rates
of dissolved oxygen (DO) at the sediment-water interface of different sediments were studied by using a non-invasive microelectrode
analysis system. The results showed the surface sediments in the near city areas of east Lake Chaohu were in severe nitrogen and

phosphorous pollution with high total nitrogen (TN) and total phosphorus (TP) loadings. Typical internal releases of NH;-N and

« 2019-09-07 Wik ;2019-11-26 Wf& Pk
[ 5K SR TR H (2016 YFE0123300) | [B 5% [ SR} 24354300 H (41877488 ) i [E Bl 2 B i3 S MRk 03 b 7 8 T3
H (SAJC201609) FIVLIR4 R 115 51 H (BZ2018057 ) K5 ¥t ).
wr BAEVEFE ; E-mail ; gsshen@ niglas.ac.cn.



FIEFF RERRBRSARF TR BB ES R E L 689

SRP were observed from all sediments with the average release rates of 32.44 mg/(m?+d) and 1.25 mg/(m?-d), respectively.
The sediments play the role of pollution source rather than the sink for NH;-N and SRP in the study area. Results also showed that
all overlying water were at aerobic condition. The average oxygen penetration depth (OPD) and oxygen diffusion flux at sediment-
water micro-interfaces reached 5.3 mm and 4.56 mmol/ (m?-d) respectively, indicating good DO diffusion ability from the bounda-
ry layer to the sediment. The internal release intensity of NH;-N and SRP are influenced by TN/TP contents of the surface sediment
as well as the OPD at the sediment-water interface. The release of NH;-N and SRP from sediments could be benefited from the high
nitrogen and phosphorous loadings and low OPD and contribute to the eutrophication of the lake.

Keywords; Sediment; sediment-water interface; nutrients; dissolved oxygen; Lake Chaohu
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Fig.1 Distribution of sampling sites in near city areas of east Lake Chaohu
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Tab.1 Physicochemical properties of surface sediments in near city areas of east Lake Chaohu

P2 F=thA FIKE/ % FLBRIE /% LOL/% TN/ (mg/kg) TP/ (mg/kg)
CH1 63.63 81.39 5.02 1783.54 319.51
CH2 60.50 79.29 5.16 3249.69 607.98
CH3 54.45 74.93 3.49 2597.55 483.70
CH4 37.12 59.61 2.09 1608.06 431.67
CH5 56.13 76.18 4.76 4399.73 638.17
CH6 72.75 86.97 6.55 4326.21 539.16
CH7 73.95 87.65 7.13 4752.74 726.83

SEAE 59.79 78.00 4.88 3245.36 535.29
N1 73.95 87.65 7.13 4752.74 726.83
e/ ME 37.12 59.61 2.09 1608.06 319.51

AR S R 20.93% 12.14% 35.13% 39.80% 25.58%
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Fig.2 Release rate of NH;-N and SRP from different sediment cores in near city areas of east Lake Chaohu
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Fig.3 Dissolved oxygen profiles and oxygen consumption rates in sediment-water micro-interfaces from different

sampling sites ( The black line represents the dissolved oxygen distribution curve at the sediment-water

—IR I (SWT)

interface (SWI). The red line represents the oxygen consumption rates. To the axis of ordinate, the ordinate 0

represents the position of the SWI, positive ordinates represent sediment depth below the SWI and negative

ordinates represent the depth of the boundary layer water above the SWI)
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THREHURIY H BUAE X AT L 22 18], 7 AR SUASF Y DO TR N 0.49 ng/ (em’ +s) . fHELIAI 5, 4 RAE
P38 DO T FER 22 IR, 78 0.19~0.82 ng/ (em’ »s) Z [i]. Hort CHI £ H9F- 1) DO JHHE SR B H A
KA K, N 0.82 ng/ (em®+s). F-34 DO JHFEHR LAY S A7 4 CH3, HAl R %A 0.19 ng/(cem’+s) ,CH6
S35 DO JHFE R ALK, Ky 0.23 ng/ (em’ +s) , Hoflh 4507 (9°F- 35 DO 4 #E3 R 220K K, 78 0.38~0.69
ng/(em’ ) Z[a].
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Fig.4 Dissolved oxygen diffusion fluxes and oxygen penetration depth (OPD) at sediment-water
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DU N TR A 8 TR AR RO 0L 3R B, A Y X Al U AR A NH,-N L SRP B0 5218 5 1A, TUAR
FLUA B 5 1 1) - K AR R TS Y 8 7. o NHL-N OSPI BERGHE R 32.44 mg/(m’ - d) |, 3X— BRI
HORATT P AL NH,-N BEAGHER | S0 R K NH, -N B GE AL (31.5 mg/(m”+d)) ™. SRRE AT
CH2 b NH,-N BEGHE 5 he iy , X FTRE 5 1Z4L TN & i m BT — K R AL DO MR EE ALK (3.8 mg/L) A
K. 5 HNEAL Y SRP BECH R Z MK, E 0.37~2.17 mg/ (m” +d) 22 Jil , 23 1 T P HEH) SRP Bk
SUAR LS IR P IR SRP BEHLH 2 (0.90~2.06 mg/ (m’ «d) ) AIARL . Herb, 58 30 b e — M A SRAE 510
SRP FEHCH R I /N T HoAl U0z, UK TP & it BT Rk — IR AR 1 2 2 A
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Fig.5 Bubble diagram of release rates for NH;-N and SRP in sediments of near city areas of east Lake Chaohu
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Fig.6 Relationships of sediment release rates of NH,-N/SRP, TN/TP,

and OPD in sediments of near city areas of east Lake Chaohu
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