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Accumulation and Release Potential of Some Pollutants in Pond’s Mud Under Different Land Use

ZHANG Ming-kui, WANG Hao, ZHENG Shun-an

(College of Natural Resource and Environmental Sciences, Zhejiang University, Hangzhou, 310029, China )

Abstract: Various sources may contribute to the input of pollutants to river and lake sediments. Possible sources are domestic and industrial
wastewaters, runoff from agricultural soils and dump sites, and from atmospheric deposition. The relative importance of these sources varies
with land use. To evaluate accumulation and release potential of some pollutants in pond’s mud as affected by land use, four complete mud
cores (0~50 cm) were collected from four small ponds with different land use in Zhejiang province, southeast China. The cores were cut into
10 e¢m layers, and analyzed for their total and water—soluble P, N and heavy metals as well as chemical compositions of pore—water. The vary—
ing—depth mud was also tested for its releasing and adsorbing capacity to N and P by means of water column incubation. The difference in
pollution extent of pond’s mud with N, P and heavy metals was noted among four land uses. The concentration of N and P in the mud samples
decreased in the order of aquaculture area > industry—resident mixed area > resident area > agricultural area, while those of heavy metals de—
creased in the order of industry—resident mixed area > aquaculture area > resident area > agricultural area. The concentrations of total pollu—
tants in the mud decreased with increasing depths. However, concentrations of water—soluble N, P and heavy metals of the mud samples did
not always fellow the pattern. The concentration of NH,—N in pore—water separated from the mud samples increased generally with increasing
depths, and peak concentrations of P and heavy metals in pore—water occurred in varying depth where mud pH was low, suggesting that re—
moval of top mud could not always decrease the release of pollutant from the bottom mud. Water column incubation experiment also indicated
that removal of surface mud did not modify water quality significantly. In most cases, removal of surface mud increased the concentrations of
P, N and heavy metals in overlaying waters, and thus resulted in further degradation of water quality.
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X, HoK i AR 43 51249 4 1250 .700,900 F1 450 m? i
T KR (K I BsF ) 4350 4 1.80.1.45.1.60 Fi1 2.30
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CHIBAB G RI, BRERESL SR RE 2 AL T SR RE R 5E
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Table 1 Vertical distribution of N,P and heavy metals in mud from different ponds

FERS bR KEERFE em pH 4Pl g-kg' AN/ g-kg' 4 Pb/mg-kg! 4 Cu/ mg-kg! 4 7Zn/ mg-kg? 4 Cd/ mg-kg!
1 TRFEFEHIX. 0~10 6.28 cd 213 a 5.89 a 36.4 f 153.6 ¢ 267.1 ¢ 117 e
10~20 6.17 d 176 b 471 ¢ 273 g 137.8 cd 2773 ¢ 1.86 d
20~30 594 ¢ 1.85b 454 ¢ 296 g 1439 ¢ 217.6 d 0.78 h
30~40 6.23 cd 158 ¢ 3.66 f 183 h 116.8 d 168.6 e 0.56 h
40~50 6.46 ¢ 1.61 ¢ 321 g 144 h 91.6 46.3 ij 047 i
2 A X 0~10 6.17 d 153 ¢ 417 d 633 d 76.3 fg 943 f 0.78 h
10~20 6.23 cd 158 ¢ 3.86 f 718d 89.8 f 83.8 f 0.96 e
20~30 6.06 d 1.42 cd 3.14 g 463 e 63.8 g 93.6 f 0.71 hi
30~40 6.36 ¢ 136 d 2.68 h 793 d 66.7 g 80.3 f 0.78 h
40~50 6.31 ¢ 1.03 e 197 66.4d e 70.6 g 56.6 i 0.57 i
3 TalAERIRAX 0~10 6.08 d 1.78 b 5.11b 463.7 a 263.6 a 3973 b 5.68 a
10~20 543 f 1.63 ¢ 428 d 551.8 a 248.1 a 4114 b 6.14 a
20~30 417 ¢ 1.66 ¢ 423 d 367.4 ¢ 203.6 b 467.8 a 3.76 b
30~40 4.66 g 143 d 312 ¢ 4236 b 138.8 cd 263.4 ¢ 322¢
40~50 482 ¢g 128 d 329 ¢ 3287 ¢ 155.6 ¢ 186.6 de 412 b
4 Alk X 0~10 7.12b 1.46 cd 2.17 273 ¢ 56.7 h 71.3 fi 0.47 i
10~20 7.08 b 127d 1.68 k 3861 493 hi 549 i 0.26 j
20~30 732 a 1.08 e 1.091 04g 51.6 hi 5761 0.41i
30~40 7.18 b 113 e 1311 246 ¢g 403 i 5331 0.22
40~50 743 a 0.86 f 0.98 1 274 g 47.7 hi 414 0.25

T R ]3P (R ST B AR 5 22 e AN 3
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Table 2 Water quality of the tested ponds

+- 1 I P/mg-L"  NH~N/mg-L"  NO-N/ mg-L" Ph/pg-L” Cu/pg L Zn/pg-L Cd/pg- L pH
K FRAEIX 0.26h 2.65b 0.58b 3b 59a 63b 2h 7.15b
A X 0.21be 1.88¢ 0.34¢ 7h 21b 36¢ 0Ob 7.34b
Tl A= IR X 0.53a 3.58a 2.34a 21a 49a 117a 9a 6.54¢
Rl X 0.17¢ 0.94d 0.28¢ 4b 12b 14d 0Ob 8.13a

T R A8 P (5 PSRRI 25 22 5 R 5
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Table 3 Vertical distributions of dissolved N, P and heavy metals in mud pore—water from different ponds
FESAE T3 FAERE fem  pH P/mg-L"  NHe~N/mg-L' Fe/mg-L' Pb/pg-L' Cu/pg-L?  Zn/pg-L"' Cd/pg-L*
1 K= IREHIX 0~10 6.28cd  0.63f 8.3e 0.4c 10d 228¢ 9c 179
10~20 6.17d 1.13e 17.6cd 2.2be 9d 146d 14c 276d
20~30 5.94de 2.46ab 36.3ab 6.8a 16cd 186cd 27b 324cd
30~40 6.23cd 1.67¢ 32.6b 7.6a 12d 79 11e 127ef
40~50 6.46¢ 1.32d 38.6ab 9.3a 9d S54ef 8cd 16i
2 HETRIX 0~10 6.17d 0.44¢g 6.3ef 0.2¢ 23c T4e 8cd 87g
10~20 6.23cd 1.12¢ 12.2d 1.8be 36¢ 68e Ted 76g
20~30 6.06d 2.76a 28.6bc 5.5a 38c 56ef 12¢ 136ef
30~40 6.36¢ 1.34d 37.7ab 6.3a 17cd 44f 6cd 103fg
40~50 6.31c 0.76f 41.3a 7.2a 13d 32fg 6cd 67g
3 Tolb A= R AR X 0~10 6.08de 1.13e 13.6d 0.5¢ 67c 126d 31b 413¢
10~20 5.43¢f 0.96ef 28.3bc 3.7ab 136b 277cd 27b 367c
20~30 4.17h 0.78f 22.6¢ 6.7a 248a 382b 73a 693a
30~40 4.66g 2.23b 31.4ab 7.6a 246a 493a 67a 546b
40~50 4.82¢g 1.17e 44 8a 6.9a 76¢ 177cd 38h 227d
4 Al X 0~10 7.12b 0.66f 4.3f 0.2¢ 11d 23¢g Ted 29h
10~20 7.08b 0.74f 9.4e 1.3be 8de 17gh Sed 34h
20~30 7.32a 0.58fg 8.7e 2.8b 7de 12h 4ed 13i
30~40 7.18ab 0.46g 21.8¢ 4.6ab 4e 14h 6¢cd 171
40~50 7.43a 0.51g 20.3¢ 54a 6de 11h 2d 10i
T R ]3P A R ST AR 75 22 e AN 3
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Table 4 Vertical distributions of water soluble N, P and heavy metals in mud from different ponds
FESE T FHRERE lem NH~N/mg-kg”’  P/mg-kg’ Ph/mg-kg Cu/mg-kg™ Zn/mg-kg™ Cd/mg-kg™
1 IR FRIAIX 0~10 11.7¢ 27.6a 0.13de 1.37c 3.66¢ 0.21c
10~20 10.3¢ 22.6ab 0.10e 1.06d 5.48b 0.17cd
20~30 19.4b 21.3b 0.08e 1.58¢ 5.77h 0.20¢
30~40 18.6b 16.3¢ 0.06e 0.76e 321¢ 0.15¢d
40~50 14.4bc 13.6¢d 0.09e 0.54e 0.78e 0.12d
2 HENGIX 0~10 12.3¢ 22.4bab 0.34¢ 0.46ef 1.23d 0.13d
10~20 10.4¢ 23.6ab 0.29¢ 0.42f 1.11d 0.19¢
20~30 19.3b 20.4bc 0.36¢ 0.69e 0.94de 0.23¢
30~40 22.4ab 11.4d 0.27¢ 0.36f 1.23d 0.20c
40~50 16.2be 9.8d 0.19d 0.32f 0.76¢ 0.16¢d
3 Tl ATER 2 X 0~10 28.8a 21.3b 2.36b 4.66b 5.77b 0.58b
10~20 24.2ab 20.6bc 3.16b 5.89ab 6.86b 0.67b
20~30 20.6b 24.4ab 6.46a 8.96a 10.42a 0.94a
30~40 12.3be 22.2ab 5.77a 6.23ab 8.66ab 091a
40~50 8.7cd 14.2¢ 4.59ab 5.76ab 7.43ab 0.77ab
4 Ak X 0~10 12.2be 15.3¢ 0.24¢d 0.36f 0.56ef 0.08de
10~20 6.3d 10.6d 0.21ed 0.27{g 0.43f 0.06de
20~30 7.9cd 9.7d 0.23cd 0.21g 0.23¢f 0.09de
30~40 4.8d 12.2¢d 0.16de 0.24fg 0.36f 0.04e
40~50 5.3d 5.3e 0.09e 0.16g 0.17¢g 0.02e

T R )31 PP (5 ST BRI 25 25 v AN 5
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Table 5 Vertical changes of release of N, P and heavy metals to water from mud as a function of the depth
eSS T HFIH FAERE /em  Plmg L' NHe-N/mg-L"'  NO--N/mg-L'  Pb/pg-L'  Cu/pg-L'  Zn/pg-L'  Cd/pg-L*

1 IRFEFRIAIX 0~10 0.31cd 2.44b 0.67ef 5d 53¢ 49de Ie
10~20 0.39¢ 2.14bc 1.23d 3d 42¢d 63d Oc
20~30 0.34cd 3.67a 0.86e 4d 76¢ 71d Oc
30~40 0.22d 3.44a 1.36¢d 2d 43cd 42e Oc
40~50 0.19df 2.18bc 0.76e 3d 36¢d 3le Oc

2 HENGIX 0~10 0.25d 1.91cd 0.39f 6d 26d 4le Oc
10~20 0.48bc 1.87cd 0.87e 5d 27d 42e Oc
20~30 0.39¢ 2.34bc 1.68¢c 5d 53¢ 81d 2c
30~40 0.20d 2.96ab 0.64ef 3d 31d 52de 2¢
40~50 0.18df 1.77d 0.27fg 2d 22d 36e le

3 Tk A IHIRAIX 0~10 0.59b 3.12ab 1.94bc 18¢c S4c¢ 136¢ 8b
10~20 0.44bc 2.68b 3.48a 31b 76¢ 144¢ 11b
20~30 0.86a 2.11be 2.76b 79a 158a 267a 23a
30~40 0.71ab 1.94cd 2.14be T2a 123h 208b 25a
40~50 0.64h 0.86g 1.54¢ 63a 8lc 184h 13b

4 Al X 0~10 0.22d 1.08f 0.37f 3d 15e 17 Oc
10~20 0.18df 0.96fg 0.54ef 4d 10e 14fg Oc
20~30 0.14f 0.54¢h 0.48f 3d 12e 13fg 2c
30~40 0.16df 0.38h 0.27fg 2d 14e 11g Oc
40~50 0.10f 0.46h 0.13g 2d 1le 8g le
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