‘E]'j_%DJ"E' %iﬁl*&%%‘—;ﬁ £ 165 E5H 202458

Eco-Environmental Chinese Journal of Vol. 16, No.5 May 2022
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

o XEEH: £5BEIR
i DOI 10.12030/j.cjee.202112017  HEI 284S X703.1  SCHKPRIHAS A

PR, JBOY, 440, 5. SRR E TR A SR LI RBCR T SR TR, 2022, 16(5): 1691-1701.[LI Gendong,
ZHOU Gaifang, GU Xian, et al. Experiment study and effect analysis of in situ ecological restoration for eutrophication in Wuliangsu Lake,

China[J]. Chinese Journal of Environmental Engineering, 2022, 16(5): 1691-1701.]

BRI BB SRR A BB R I R R
i

ZERAD B FE, A0, R, ) £ 55N
1L B S DK R 0, T 015000, 2. of B FH2% B A B ST 0 15 BRSSP R BT 4920
T 100093 3. th R BRE B S TFIEA B, AL 100040 4 0 Jbft B BEAE G . 750K 0502005 5. R
BE K5 TR S 3R Be . LT 100049

B E RSB R HOR XS SRR KRR B IR A AR BIECR 7R B R AR HE KA R X
WL B 7K B R N7 T SR g0 7R Y X, M8 T KA rh Rl e B IR R P AU T A R N AT R LSE
WESE T ¥ i S (DO) A pH A A8 A6 T HOIR IS U8 75 75 5h i SS RO . A SR 45 AR W]« 7 i XK R b SR
(TN) F A B (TP) J HE ik B g 35 I T X IR X (P<0.001), MWk ZR 435l ~ 66% Fl 68%, 7K /5 TN & &t ik B
0.99 mg'L™", TP Tt ¥ B4 0.11 mg L5 5E /K BTAF BEZR A 5, 5 3 7K 4 TN I TP o ok B AR X A v, Bl
KAEAYAE R, HBTE MR WE R, W RBRARE, B4 1, HAEA BRI 5280 m 6 XK e th iy F 1
TN A1 TP i & 70 000 3 o 1.43 gkg ' F1 043 gokg ', 5 35 (1% T X B8 X (% 30 (A (P<0.01), B3R 43 51 A 16% F
28%, NP ISR AW . 24 DO TR E W MR T 2.0 mg L' iF, JE U8 i il 00 B O B s 24 DO R B vk
T 2.0mg L™ B, BEE pH {E RGN TRJE H ik 00 B il o 56 1 2 1 (P<0.01); AR, pH EH XTI e &
B M B/ s AEAF RN UK TR, IR U v 20 00 B i e 0 25 48 in J5 SRR 5 DO R pHL 1 X I U Ul B TR
RS EMFAVE T . 25 BT, B ARS8 5 A R T I 2 B A K R RIRC U v U SR R T R B, A B koK
B, WENEIE RN ER, A EBCHIR SRR E B IR — R SO

KHEIR RAAESBEE; B, ASETEWE; R BRBREEG BRERE

I E 2018 AFE IR A M WoR , B/EPHEIEE 5 RIRAK B AR 4b T 5 8 FRAREN KR A/
BRI 2, B WA B IREERE TT, R G R B9 TS G 4 i IO R SOBURL M I R A TR R TR
W, IRV AR 75 g, BT Gl IR R A KA TS Gy < B B KRR A R Y
AL, IR AR B IR TR MK AR AR AR R SR T, A R O R R ) b K b K A
PR TS e iy < P07, gl A BIR A K A A2 25 R G 0 G 2R 7 ) AR S IR AR S R B SC AR
FHSO S DRI, W5 B AE W0 K A v 8 28 A RS TSR A T T AR IR B SR AL R A AR T

5 % 2K U i Sl PN A T DR — 28 T A, R AR A R IR 48 A B Y T R K R FH 9 B 7K
HEAWA, SBOKKhEBEFRY B2, AN IRTGE . GOV 2004—2006 4,
s BHEE: 2021-12-03; FAHH: 2022-03-04
EQWHE: ARG LK IS5 A SR e = H

F—EE: BWAK (1964—), FH, ¥+, SRLEWI, lgdhetaoguanqu@163.com; RIBEIEE: XIEE (1974—), L, -+, Al
5851, liumzh@ibeas.ac.cn


mailto:lgdhetaoguanqu@163.com
mailto:liumzh@ibcas.ac.cn

1692 ok L B ¥ W Fl6 &

ZITA Y 100 224 W I 5 H5 8 dob 7 KA Bl RS 00T e v B T 20{E R 0.16 mg L' AT 6.91 mg L™,
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Fig. 1 Geographic location and sketch map of sampling points
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Fig. 2 General idea frame diagram of the experimental
demonstration research, field experiment scene and schematic
diagram of solar aeration facility
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Fig. 3 Seasonal variation of temperature, dissolved oxygen mass concentration at surface and bottom of water body at
experimental demonstration area and the control area of Wuliangsu Lake
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Fig. 4 Seasonal variation of water conductivity and pH value in experimental demonstration area and the control area of
Wuliangsu Lake
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Fig. 5 /" Seasonal variation of total nitrogen and total phosphorus mass concentrations in water at experimental demonstration
area and the control area of Wuliangsu Lake
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Fig. 6 Seasonal variation of total nitrogen and phosphorus mass fraction in sediment (0~10 cm) of the experimental
demonstration area and the control area of Wuliangsu Lake
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Fig. 7 Effects of dissolved oxygenand pH value on the release of dissolved inorganic phosphorus, dissolved total phosphorus
and total nitrogen from undisturbed sediment in laboratory simulation experiment.
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Abstract In order to explore the effect of in situ ecological restoration technology on the eutrophication
control of Wuliangsu Lake, an experimental demonstration area and a double-layer waterproof enclosure were
established in the operation area of farmland drainage into the entrance of Wuliangsu Lake, and the mass
concentrations of nitrogen and phosphorus/in the water body and sediment were measured. A simulation
experiment was set up in the laboratory to study the static release law of nutrients in columnar sediments with
the changes of dissolved oxygen (DO) and pH. The outdoor experiment results showed that the mass
concentrations of total nitrogen (TN) and total phosphorus (TP) in the water body of the demonstration area
were significantly lower than those of the control area (P<0.001), their reduction rates were 66% and 68%,
respectively, and their average mass concentrations were 0.99 mg-L™" and 0.11 mg-L™", respectively; In terms of
annual change in water quality, the mass concentrations of TN and TP in the water body were relatively high in
May, then decreased significantly with the growth of aquatic plants, reached the lowest values in November, and
rose again the following January. the average mass fractions of TN and TP in the sediments of the experimental
demonstration area were 1.43 g-kg™' and 0.43 g-kg™', respectively, which were significantly lower than the
values in the control area (P<0.01), their reduction rates were 16% and 28%, respectively. The results of
laboratory simulation experiments showed that: when the DO concentration was lower than 2.0 mg-L™', the
release rate of phosphorus in the sediment was faster; when DO concentration was higher than 2.0 mg-L™", the
release rate of phosphorus in the sediment increased significantly with the increase of pH value (P<0.01). Under
anaerobic conditions, pH value had slight effect on nitrogen release from sediment. Under aerobic and anoxic
conditions, the release rate of nitrogen in the sediment increased significantly at first, and then decreased. DO
and pH had a strong synergistic effect on the release of nitrogen and phosphorus in the sediment. To sum up, in
situ ecological restoration technology can significantly reduce the concentrations of nitrogen and phosphorus
nutrients in water and sediment, achieve the purpose of purifying water quality and slowing down endogenous
pollution, and is expected to become an effective measure to control the eutrophication of Wuliangsu Lake,
China.

Keywords in situ ecological restoration; aeration; mass concentrations of nitrogen and phosphorus;
sediment; nutrient release; Wuliangsu Lake
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