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Abstract

With the rising global climate and the increasing eutrophication of lakes, pollutants are conti-
nuously exchanged among sediments, interstitial water and aquatic organisms. The geochemical
behavior of heavy metal pollutants between these three phases has a very important impact on
water environment and ecological security. The morphological changes of heavy metal Cd in Taihu
Lake sediments during cyanobacterial blooms were studied. It was found that the growth of Mi-
crocystis aeruginosa changed the redox potential environment in sediments of different depths,
increased the diffusion rate of Cd from sediment to water system, and increased the release of re-
ducible and acid-soluble Cd in sediments.
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Table 1. Main experimental instrument
1. TWFENEF

P& iE=)
Z UK DZB-701
O TOL-60B
KN/ SR R TR ZEEnit700
SR UV-2500
JeHEEE IR GXZ-450A
K LDZX

B AT R O R 4. RICH BT FK S N R B K, B SRS 48 LSI1E 10%7 &6
PRI 48 h )5 258 1K R o v TR (]

2.2. SEIGHR

2.2.1. ARYIRE R FALLE

S B UTRRY A T4 . PR 5K I R . IR IR R B 2RE 4 m® X3 A SRAER Z(0~10
em)FPTRIZ) 30 Lo PUBWIREAEIEE 1 mm §, ARliRAT, EEHRTT-20C N RAE . REMIKFE
if 0.45 pm JEMR, EEREFIEY), RIRAE

2.2.2. ARNFEENIES

i 2R T L (Microcystis aeruginosa, FACHB 905)7EAf FH 535 7% 20T £ 2, 16 H A B R} 2 e VR 7K 3 S Fh
T HSBEEREFRAM N JE5R 45 % 60 Ix, BN 14:10, N 25T, —R\LIK. HFRIERH
BG-11 £33 BiFRipsr W4 2 fide 3.
2.3. EWHE

WE 1R, SRR R A ML (N AR 8 ems & 55 em) FIEAT, SAMEE —FERAR(OME 8 cm;
1 12 em) RENIEF RN A HLIRESAE T . SERGTF AR I ZE BB TR TR 2 10 em ik, KRR AARTRONAT:
UL /NG IIN 1.8 L BG-11 85773, TUKIWBEEAN 4. IMASTEOWER, I &K RIa6E s %
FE(OD680) N 0.05, B T

FRAAANTR IR o K LB T B T OB R R 55 9%, REFRM AR B . SRR 40~60 Ix,
RN 14:10, R 25°C, SZEFEW 21 K.
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Table 2. Preparation of BG-11 medium stock solutions

3 2. BG-11 &5 EAIECHI

i 24 IR (gL BRBi(g/L) Bt 1000 mL 3557 7 BREAA A (mL)
1 NaNO; 1.5 150 10
2 K,HPO, 0.04 4 10
3 MgSO,-7H,0 0.075 75 10
4 FrEgIg 0.006 0.6 10
5 Fremek 0.006 0.6 10
6 Na,CO; 0.02 2 10
7 Na,EDTA 0.001 0.1 10
8 CaCl,7TH,0 0.036 18 2
9 AS HEFRH - - !
Table 3. Preparation of A5 stock solutions
= 3. AS 5 R AECH
Zith% HiF#i(g/L) BHBi(g/L)
MnCl,4H,0 1.86 x 107 1.86
ZnSO, 222107 0.222
Na,MoO, 39x10™ 0.39
H;BO; 2.86x107° 2.86
CuS045H,0 7.9x107° 0.079
Co(NO;3),6H,0 494 %107 0.0494

TR B, WENEE25°C,
FeHE b N12:12, JEIE R H40~60 Ix

/

Figure 1. Experimental units (cm)

Bl TRREEEPKERMNA: cm)

2.4. SKIRIEHR R E 73 %

55

| 5]

40

[.10_]

VIR E )R Cd S ERIIE: A =RV AETEAR, A s 7 I 6 s BE T E AR Cd

DOI: 10.12677/aep.2019.94078

569

ORI R UY


https://doi.org/10.12677/aep.2019.94078

stk &%

CIk
il

VIR E )R Cd AN E: KA BCRELLERGES TR &R IL S AT 7071, &
NIRRT B S MR IR Eh 45 & B (B 1) B A M 45 5 5(B2)« A HU/BRAL Y 45 & B (B3) AR A (B4) -
A A S B WL 0 o6 e BE TN E A B

3. ERESH
3.1. AR cd WEERES

DU RSN EEKIEE N 20.5°C, pH {4 A 8.16, DO A 5.81 mg-L™', E7&/K Cd JiREKIE N 0.065
ng L™, MK ah 65.24 mgm™ . SLEHFUERYIRY Cd I 54 R 2.54 mgkg ', HKERLIHN 65%. Cd
IS FIES SR T % 4. RIESBDEEN 0.64208 mgkg ' WEREAB2)EEN 0.56967 mgkg™ . ]
FLA(B3) 0.54643 mgkg™ MRS EN 0.7849 mgkg™ o 0 BN 2525%. 22.40%. 21.49%.
30.86%. FRiEA Cd FEVIRMIT & Efm, AN EE. RIRRLE G LRmAMZ &G4 Cd
TEMAZETL L.

Table 4. Results analysis on the fraction of cadmium

= 4. MBI Cd S DIER

I FE/mgke! Lt 451
Bl 0.64208 25.25%
B2 0.56967 22.40%
B3 0.54643 21.49%

TRIEAS 0.7849 30.86%

(Bl: B4, B2: WEJEA, B3: ATEME).

3.2. SHRMEERE KRR E TR R AEI RN

IR O AL (AL S AR T AL B 3 /K IR SR FELAL) i SONZK - DR L TH Ak, 75 SESG TR UG, JiAR
YRR S AT AR R, AS R BE DU D R A SR Fa S AR U 1] 2 Ffros o s et JRZE 1Y) 78 7K R
PR JE e BE I ) 2y 5 T, oRAE A 255 my. 305.5 mv. AN ZH Y b /K S AL T LAy AR 52
IR EAE T XA, K BIESE 15 K, Z{E8 105 mv, XL FE KA R A AR A
KRR 7E 0~2 om PRJE X B P HGTRRP A AL )5 i A7 BB R (] 52 E A, 0~1 em [X ()0 2 At
i KIE A 179 mv. 255 mv, HKZEEA 81 mv, 1~2 cm [X Al K ZEE A 82 mv. BLEFHANX A
IR 2H S AN 5 R AT 340 /N X HRAHL o 4 T A T 55 0 JBR 2 i ot BRLZEL R A 55 AR A o 7E 0~3 em IR
JEE DX 3 2L 8 3 300 AP0 D Pl AR o 2 P52 B4 N T sk /NPT G 3, 3 em VR BE DA IXC ) 8 A S L A B T AR )
TRIEEARACANK o H 8 2 22 1] P [ 225 1 I B I 2 A s 3 K

KA RIS R AR R R AR Z, BEKS pH E. WEMERE . MUY s rA il
JR S B RV AE 03 sh # RE 8 52 ma DU A B AR S FLAL I AR A0 [ 8] AKFE A AR SEIR BE AN pH (B4R (b L SR
25| P A KA R AL IS . R, KA A AR R S AR SR LA A G, TR AR EIR E T
i AR R A 2 2 T, pH E MR AR T BUEAIE SR AL TR [9]. FEARSEEG oL K
SR S AR T R B K AR S LT, AT BB BT INEE pH (M e, HSeiR i, pH
X SRR S B R s e O TV 4, (RIS |l 9B S I AR M T /KR A A E B AR, IR S BT K
P SR S A ) 25 57 o AR PR AR AR S PR 7 2 A2 B TR R AR 1 22 /0 AR I 3 52 55
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Figure 2. Vertical profiles of ORP of sediment in different layers for two experimental treat-
ments (The negative number in the figure indicates the depth of the sediment)

& 2. FEFERERE TR AT R EAL(E P A RN TRRE)
IR, AU AT DT SR SRR QIS 3 (0 BT 12 2 R AN T I s i A= s 3h 101 e 2
TURYD T3 AE AU P U SR A MU & e, DR VE g N FAR T B AOE B ar,  See TiaR
Pyrb AR B 2 AF RENE AR T UTRR W) - JK S IH0 A B g JR PRI [ 11]
3.3. SHFNERAVEKIHARY T Cd SRR

SEEGGE RS IE TR IZVURRY Cd B HEARAAL, 2R E 3 s, SLI84 R s SWIRTTRRYIAE L,
= AEMINEARZVRRYI S Cd R EH T R, 43 N PTIEE AT 88.6%- 83.8%.Cd FI R EEESES,

FRIEAS . WIRJEA . TSI Z R .. FRIED Cd R IRE T AR N, aH., g sy
FRNVIEE T 95.5% 94.3%. BRIEAZS HH . ML 3 A NVIIEE R 82.9% 75.1%, Al JRAS 2 4.
TFEZH 5 BAVIGRE Y 90.4% 73.7%, FIAMAT A A D BNV ET 82.9%. 87.7%. NNk
AE2AMMLL, BRESHANERL Cd InEdy s A4, A S s XA S Cd
FALN

1] 4 FTRIAS SIS AR H BRI S Cd e S B, TSR TR iR % - IR AT iE JR Rl K
TR, X2 TERERGUIBMEE T — ME R WS SR IRAUR T nEEdl, —J7
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Figure 3. Cadmium concentrations of cadmium fractions after exposure
time
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Figure 4. The forms of Cd at the end of the experiment
Bl 4. SKRERR Cd 7S
TR A R 2L AL T 55 B S 3R, 53 4h— D7 DB DA A HLEE 2, ok 7 A HUES &1 Cd BB

e VIR AZS Cd SR M TR, INERABIARS Cd BEUE K TXI A, WRtRlm T4 a LR
£ <2 o A B PR PR 7 HH TR

FEKAES RGP HIAE KT A2 EADK LTI B 5 A i g R A%, 53 4h— 7 T
LIS H < SR dEAT W B B, R < R A SR S R AR SEIR IR 4L EBK pHL TTRRYSAALIE TR
HAL AN R S0 IR, IniEE2E pH S0, SR pH btk I giRR ) Sk J A T xR 2 2 95 460k
o FEBRMAERMSET S FER S ™ A REAAPU, NRCEYISR ORI, LS R GER A 0 A 2
1), SR EEHOS YR 2 R T 7 28— AN R IR IR S RN . PRI R A KO B < A K A A AR 11
IR A B

3.4. Cd FERRY - kA EEBTBHLH

Hi Pl 5 AT 6 W] R % i g o0t B KR T A R R I i o AE AR S RO 4 B KR R IR Cd i IR
JERZI9 A Cd BT 30%, XML EAIK Cd iR EEHA LA RVE M Cd. BEARK Cd J5mT PAA B
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Figure 5. The fraction of cadmium in the over water of control group
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Figure 6. The fraction of cadmium in the over water of alage group
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POHRE R, BN T YUY il AR AR I Cd AR

2) HEEEXTE R M AE R TR, R AN M R SR A R AN R, B S O R
R, HATBg G KRENERE T Be)mH W gl B0 i oM BRI 4 & . 34T )R
FEREMRB KRBV EGIR . 72 EARFCIET, RIS PR 1 2 < AR M PR TR R

EHEWH

2 B AR # 348 (No. 51779079), L7534 HARFL# 54 (No. BK20181313), VLI /KHRHZIIH
(2018037).
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