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KR & T WA 48 He 72K -/K R sh BB L R T TWF5E. 455 EM, XORILs T, mHb)
JKHE T Heg W R B aa %, EFMA TN X He W43 5 1.5 pg L' #00.5 pg- L 22 47 3 hn 1
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1EJ5, KRR Hg e BE ik 2% s PE R, H 20 h ARMEREAR BRI G vk BE 5 7K A Hig Ve B 34 4 [R) XUTR 58
BEWA W AR R, BRI R0 1 X Hg MRS e/ (175 mes™) L R (3.63 mes™ ) FIR
M (6.02m-s™) 3T 4510 3.36, 0.95, 0.50 mgm™ 1 0.97, 0.81, 0.61 mg:m=, KK Hg &R
M/, RIS T EOE 2 802 BRI 0 He 1YW R 0 e i 2 SC8EAE I s KAE v Hg M B3 /e 2=
AR R —E A, mE A TR R e O T AR R X Bl R IR e He BRSO A A F B G
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Abstract Researches on sediment heavy metals releasing were mainly focus on content changing
under the disturbance of winds and waves, etc, and the dynamic migration processes, especially the

settlement processes after suspension, were rarely studied. In this article, taking Nanyang area of
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Nansi Lake, highly polluted by Hg, as research object, with the help of Y-shape sediment resusp-
ension simulation apparatus, simulating the resuspension and sedimentation of intact sediment cores
in common wind conditions, the dynamic transfer process of Hg at sediment-water interface was
studied under different winds and waves. Results showed that the Hg concentration in water column
of Nanyang Lake had the increasing trend under winds and waves disturbance, and the Hg
concentration increased from about 1.5, 0.5 pg'L ™' to about 2.5, 1.0 pg-L "' and from about 0.1,
0.3 pg'L™" to about 0.12, 1.0 pg-L™ at estuary and center of Nanyang Lake in summer and winter,
respectively. The releasing risk of Hg increased under disturbance of winds and waves, and the
upward releasing to overlying water from higher Hg concentration in interstitial water was the main
reason. After stopping winds and waves disturbance, the Hg concentration in water column generally
decreased with fluctuation, and it was difficult to reduce to the initial concentration in 20 hours.
There was no significant dependence between Hg concentration increment and disturbance intensity
of winds and waves, under slight (1.75 m-s™"), moderate (3.63 m's™") and strong winds (6.02 m-s™)
disturbance, the Hg releasing increments were 3.36, 0.95, 0.50 mg-m™ and 0.97, 0.81, 0.61 mg'm™ at
estuary in summer and winter, respectively. The Hg concentration increments under strong winds
were relatively small, and the more suspended particles caused by strong winds disturbance played a
key role in adsorption and co-precipitation of Hg. The Hg concentration increments did not show
rules regularly with season, and the growth of Potamogeton crispus L, covering all the Nanyang Lake
area in winter, did not play an obvious control effect on the sediment Hg releasing under disturbance.
Keywords winds and waves disturbance, Hg, dynamic transfer process, release increment,
Nansi Lake.
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IRk, BRI 5 G e PR I AN VTR 72 R, LAY T 42 8 Hg 78RS U /K AL i sh S0 A8 i AR, IR 3
HiT %, AR AR L TR B4 /K K BT PR BE 5 1A B LR 22 Ak .
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1 #M¥5 77 (Materials and Methods)

1.1 KGR 5B

T T DU 350 e B I X 25 8 (35°19738 "N, E116°35'04" ) ¥ 7. 4> [ 8 X3l 52 /L (MODAS) , HA% A3z
EOULE 1 %A 2012 4510 A 1 HZE 2013 4E 9 A 31 H 4§ 10 min — R XGE A 3hic 87401, ™
78 X 4 4F i R X A 9.1 mes™, SEHI Xy 2.1 mes™, 0—1.0 m-s™ IR XU & FATK, 2 5 448 XU HY
AT 38.9%, 6 mes™ LA F A9 K RGHURE XT3, AN 7 24 1Y 2.4%. 25 18 SR XGERTHSITA (9 7K 30 1 52 i
BN, FEMERT RS U8 7= A PR T, ANBIFST R ST T 7 5 KU . o Y RAUIR 9590 L) - (1) WUk A KRG, 2R
U3/ N T 959% B IXGHPT- 1 3 4548, X T AR S5 W3 1 KU 43 3l i A4 T RBUINALGE 1, 43000 5 5t
XU /)N X T o X3, EL A5 TR L% 1. 042, 1.75. 3.63. 6.02 m-s™ fF 15 XUiE 43 51 % 7 T 35 S5 KL
/NG XU KU e BE X S KU XU 22, D AR, HE DL AT R g, KU
3.0—3.5 m-s B ) KU TR A4 AT 435 IR, S K RN 28 7 st 43531 249 4 600 min A1 30 min, -3 5 i 24
150 min, XUH 7 6.0—6.5 m-s™" [B] 1 R Rt 2 60 VK, e K AR 8 D7 B 43531 24 800 min 1 30 min, “F-¥4 Jj
I 2424 120 min. A [] XUGHE )6 7% I A 26 01, JFG o A Sl 17 B R R 38 I sl N il A, 7 S XURR
/NI RS XL XU R BT 7E 10 min PN 58 AR, HE RURIT R R R A X 52 2%, e XUl B — M 7E 3 h 2245 2, 7K
W M AE 2—4 h 58 K.
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Fig.1 Locations of Donghu Station and sampling sites in Nanyang Lake area, Nansi Lake

R FEPUMIEE PHMIX A4 (2012 4F 10 A—2013 4F 9 ) 445 % B Kl 2 i geit

Table 1 Cumulative weighted mean statistics of wind speeds in each frequency band (October 2012—September 2013) of
Nanyang Lake area, Nansi Lake

WH Item B GHE /NG rp X FIAGH
) Background wind speed Slight wind speed Moderate wind peed Strong wind speed
A BT E B <31.67% 31.67%—63.33% 63.33%—95% >95%
TR/ (m-s™) 0.42 1.75 3.63 6.02
SR MEFEt METFEet ~150 min ~120 min
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LR, FLACHE B 7 T P LSRR [10]. AR JCAS JHE ) XA FBL KA P I 2 [ S A O B SE 45 28, Wi 1
A SRR AE /N 175 mes™ L R 3.63 mes™ FIRX 6.02 mes ! B IE 43 6T 7 1 456 L AILE 2l 45
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K} 5.83 Hz, 6.54 Hz 1 7.43 Hz, [ E LA s A0 R I A 10 Hz. 4K B8 ma DU R FH 57 DX AS [a) IXUsE BT 52 B
(49 7 Bsp LA, o 45 LR XU K 28 A 3 h, 524K A0 XU AR i PR 4 ke XU B L XU 3 i (R R By
Br) . VR B Lt B 4 ANBYES, B4R 1 h, 3hy 1 h Fl 19 h, BB A 24 h, BRI R0
&l 2 frs.
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B 2 g i e ) DX AR 40 2o

Fig.2 Typical wind speeds simulation process of Nanyang Lake area, Nansi Lake
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HEL NG R RURI R XU SIS0, I 358 P R A7 T80 A 0 Wl i R i A e 286 26 55, 3 ELHCEE, /N0 ] S 5%
. N, TERAR SRR, VB LR AR b i K. R B R AR RAE, R )E S em DL
1 em M [aIFE, 5 cm LR 2 em A EFG#EAT 402, 3255 8 2 (5R)Z 11 em), #5003 (5000 r'min™', 30 min) 3K
I K, e HNO; [, F I BUK Hg ¥R 74T

SLERE N, Y RUFRE R R AR B I EAE AL IR, B AR TR (i 20 em) 122 RS A Y R EE R A
e, AR R BH I XU AL A XU XCR S ) X6k 1z 19 F AL sh A3 B A5 A TR XUR T 1 IS TR 3t 3h
SR, BESLIR I 3 AT, LR A, 43 20 406,10, 24 h(0—4 h ARSI RE, 4—24 h WA
SRUTIE T FE ) 26 B B IS Ve -/K FLTiT 5. 15, 30, 55, 105, 135 em AbRAE/KEE 50 mL, i #2037 ik S0 R 4%
(HQ30d) il % ¥4 fi# % (DO) J&i, 0.45 um JEE L JE, ¥ HNO; [# 32 . 32 [E #HL /A 7] ( Thermo Fisher) HL B4
A B TR (ICAP Q ICP-MS) il i Hg ¥e &, I 22 /i FH AL A% Rh A1 Re X} 43 #7115 5 17K IE,
RSD 7£ 3% VAR, 28R F 25 FURE S EA 7 X0 B, FH D36 TE 25000 A o
1.4 JKA:d Hg M6 )HE

e KRR (] 3 AN S UEAT He W43, IS e -/K FL 18 430 R 1,05, 0.30, 0.05 m, IR CEE
HKIZIREE S04 1.1, 0.40, 0.10 m, Ht 1.60 m. B0 1 BUKAE He S8 B (Fyyy, mgom ™) i@ T AT
THEL

Frei=Tugs—Tugpo

R, Py o KR BT ¢ I 20K R TP B B Fryy(mgrm™)s Ty, IR AR ¢ I 200 R
it Tyg(mgrm™); Ty o FRIR I R 46 B /K AT B oK i Ty (mgrm ™). .
THg = CHg,ihi

o, Ty J B TH K AE SR 5 (mgm™®) 5 Cuy , HHE i KIZREEE (ng' L) 5 Ah; 5 i K2 ()&
JE(m).
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2 ZE - 54718 (Results and Discussion)

2.1 50 8] K th He e 1950 A

T U890 P B 98 DXYAT 11 5 000 RS VR D B /K Hig W B 14 A LI 3, 9T 11 5 3 [RT B /K Hg Ve J3E 2 Sl
K, WX FRJZE 11 em NIRRT BRK He MR E4ERFAE 1.5—2.3 mg L' Z[al, ) b3 shi K, BT o 1
TR FE 0 B oA, 0 X Heg e EE 4ERRAE 0.05—0.6 mg-L™" 22 [8], 3 i) | & PR H TR B 16 hin S 1 K
S AR R AR, e 3 e A H BIAE 2 em YR JE AL, My 0.6 mg-L". 15 FHIIAT 1 X (a] B 2k Hig 1 B A0 X 5
5—10 1%, B BH IO T ra DU Fre A B, A 55 72T X, 390 X A 196 5 7K R T lb R 7K 2830 Tl A g BH T8, 300 3]
7 2 T PH W X B 42 i He V5 YL i i 2R IR — U S A6, i O X R 2R R K, Z APkl £,
WO DX BR8N, 22 YRR A A0 R 22 R D K SPGB S50 JEG V8 52 2 W0 105 o S 5% i A+
FA PR R ZY, X St gh (45 U8 i i R il ¥ & MR AL 1 (AVS) Sk, fRA S AVS 45410
4 8 Heg SFP R ), F— 25 B 137 11 DX ] B K i He i B2 . IS U (R B /K v Hg kB 55 AR IS
Ve-/K FUii 1 Bh A 28 e A7 25 A H 2 VI C &, WA U v 0943 LA g -5 S50 9 Jok 1 e e 22 i Pk £ 37
A1 S K T RS TR AT AL B A S S5O WL 45 B A8 BT A8 3 A8 T 4 2 L BUK ARt DT 1) |
BB, 78 IR S5 Sh 4Esh T, IR IZ Ve 9 ALY R i ol ™ A 2 25 348 5, AN W ok FLL B /K 1)
R He, T80 B K He 5pmr 340,
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Fig.3 Distribution of Hg concentration in sediment interstitial water at estuary and center of Nanyang Lake

2.2 KR sh T KA H DO Ak

AR 3 2 H R R R R E DO sS40 A UL AT 4. f I 4 77 00, 78 KGR FF AR AT, B 28300 115500 K 14
DO 44 B VR 184 i it B S /N B 34, 0T 11 5980 DO 43 i 219 7.8 mg- L™ Fl 8.6 mg- L &4 [%
MR JZ M 7.0 mg- L™ Al 7.3 mg-L, 42 DO Bl K B3 Jin 25 10 g B2 5 /8. 78 KGR e F2 v, DO 3 7] 43 A
22 PRSI0, NFEZKAIK R R F£ 1 DO & EAMIXT ¥4, K8 1 & F A8 T DO TE KKK JFA /3 A
FRIE, B35 T T R AR REE 2 V8 /K Bt i Ak 4R, 1 4 Bon, RIS T /K v DO B[R] /N X3 5
DO M JL-F- A 22 5 AHIE R G DL T, R 3V B3 305 i A A 06 78 55 T /N, XUt B 3
YEF T R R i B BT b i oINPT LY OIS AR, /N TR AA L B AL, BRI
I ZE R 2 B A IR B8R F2 4k L R A TCAIL R a0 T ISR 3=, T A ) 1 7K v 3 Ao 4 s ) R RS,
HAVIRERE G, KK DO & 4R B A AR, (AW 0 5.0 22 R B, FMEA TR EEF, WMo X
DO AR MR 5, WFFE 2 B, B BH 1.0 X 6 2R TR A WL & AR 15% Z245, 1T EHIXAUh 3% 241,
EIFBURA AL B K22 502 T30 DO i 22 5 1 5 2 25 A
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Fig.4 Dynamic changes of DO in water column during sediment resuspension and settlement under different winds and waves

in Nanyang Lake

Hg %55 48 500 2 1 50a HUTUE M 3L A1 45 6 A sUMEs TR B i, e WGR S 3h 113t sh F, Ak ik
TSR RIS 5, (ARG IL Y & >, He S5 &R 54 WU Sk Y i 45 4 68 1 T BE, T fie
Hg MR 5381, IR S0 7 7K A A 175 i 40, 7K AR IR FE S8 1L it IXUTR ) 084 L35 a2, R
T KRR IR S5, (i1 Hg 5 H 48 5 Fe-Mn A LW 456 A, 38/N T Fe-Mn A L4555
TR R 7K V5 W T 1 AT e
2.3 KRS KA He W R s AR fb

5 AT UL, F BH AT 55 38000 B R AEAS [R]RUIR 25 A4 R 7K A4 Hig ok B 22 5 Wb 2, T H XK AT v Hg e
JEAEFRAE 1.5—2.5 pg- L' 2Z08], W10 X 4EFF7E 0.1—0.2 pg-L ' Z Jal, % b (b 3¢ 7Kk 36 85 B & A v
GB3838—2002), R FHIEAT 1 [X. Hg 15 YL85 k™ d, B 22Kk Hg W@ T4 V 25hnitE, s 14 sh T [l
K R MR B Hag 1] 1 B K RN G 2 2 JEL AL ) 1 A /NG, PR RURIR KW 3l R, 7KAE v Hg e 5 2
it HJC 20y B[] 8 o0 s 84 o i ks B, 0 R o (] XU e B 0 A B B AR OC R, A5 P 3 T Hg Wk 2
B 1 22 IR, AN HR RT3l 4 h e, KA o Hg 0937259 5 43 3 Fh 90 46 19 1.36., 1.86,
1.90 pg L' ¥4 K %] 2.55, 2.55, 2.08 pg L', M0 X AE /MR, H R R 3h 4 h J5, K EE  He SF-39k
BEA BRI 4R 0.12, 0.15, 0.09 pg-L™' 25 %5 0.15, 0.09. 0.1 pg-L™', XUBHL SN F He W& KA I B 254k, 9
O, AN H R XA Bl 4 b 5, KA o i W 2R B 0 S R 4 12, 19.5., 19.8 mg-L™' 3% K 3|
164.7, 373.3, 2209.3 mg-L', KA 30 T B 17 99 F Xk B2 XAE 3 T /Y 5.9 4%, /X3l T Y
13.5 A5 W E X, /NG HXURIER XL S) 4 b J5, ZKEE s B ) 35 BE 2 Bl R RT 46 16.1. 16.5. 29.4 mg L'
HORF] 127.1, 2943, 1170.8 mg L', KX T 22 W) Bk 2 AP sh T 1Y 3.9 4%, &/ M sh T
(49°9.2 f%. B L AT UL, RURE BT /K AT v JS0RL A v B ) PR 384 n 9 3 A7 S BOK AR H W B 1) 5 35 3
e, KR i He W BE R K AR v B PR B0k ) 1 R S BIE AR G, B4 7E K IRBE h i B L RAE =
BRI W AT, I Eh B RS 5 A R i 4 Sl AR RDE S BRI S 54 %, 2R
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Fig.5 Dynamic changes of Hg concentration in water column during sediment resuspension and settlement in summer under

different winds and waves in Nanyang Lake

6 S KR 8N 4 2= B PHIC e P V7 AT Rt B KA rf Hg YR B I sl A8 fb. & 28, Wl 11 X7
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HR ) 1.06, 1.08, 0.80 pg-L!, XI5~ He F- 349k B RN 80 F 8 b, KIS Hg V34
B B T 45 /N AR HR KUSHARR. 4 Z 000 IX/IN KL, R RURTR RWIE 3 4 h 5, KA Hg - 253% 5 43501 )
111 0.36. 0.26. 0.41 pg-L™" 484 052, 1.06. 1.22 ug'L™", KUBHEBh )5, /K k:rp He W B8 @2, A it
Bire it 1 pg L7 &2 FERURILSH R, 30 O IR X K o Hg MeBER 2 B 1 pg L7 DL A
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Fig.6 Dynamic changes of Hg concentration in water column during sediment resuspension and settlement in winter under

different winds and waves in Nanyang Lake
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