J. Lake Sci. (#ia#+5),2015,27(4): 599-606
DOIT 10.18307/2015.0406
© 2015 by Journal of Lake Sciences

ik e 78 25 3 i 7K i TR S TR M R 2 B A AR L

AEE AT 4R AR e R

(1 s TP R B g 50 H 5 3 5 T30 5 9 e 5 T A S 0%, g 30 210008 )
(2 2GR R, RIS 210009)

(3 LRI BTTE B A IR &, LG 200434)

(4 3T K SO VR U2 5 , T 210098 )

A F: WIZARL S WA AR B R BOR Y R B4 B ARG, I AN v Kz 5 41X (A
SE) IRURHEAT B 55  UUTE WIZ DB AR T IR e—K i 28 B HC 5w 2 A B 5 e A e ad A £ 2R 3691:0.5 em
BT L 0 om ARVD B, AOK G RTIRLBR 2 5t £ BE SR 3 1 X030z SR S 4], 55 % HRAE A L , 78 26 4G T ) Btk o 2
SEHURY) Fe MR BESU N BN 1/3 , 32 BB TP B ISR T =BS5S R 5 50% . k25537 IS0 K AR R
YR o e B - 2 7 i A B B K PR RO S B AR R L AT, AR I L S AR KR T 250 mV DA E/KF SR 1 em 24
FKZ LA SR AL LA pH 0 5 0 SRRYE. LA b o et 2, RIS T R 2R JE h W BT R A4 R IR
IS 5 ], LB AR B P O W) R ) A B 52 1 5, 70 S PR DR ik SR SR A T B K AR 3R o, et st BELAE T
SRS I B, DT A 25085 R A ) 2.

KB WZ R IRV R AR Fe?

Effects of sediment capping to eliminate simulated alage-caused black bloom in eutrophic
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Abstract: The occurrence of black bloom is directly related to adequate supply of odor and black substance and redox conditions at
the bottom of lakes. Capping with losses and sand was conducted with the sediment from Yueliang Bay, which was heavily polluted
and suffered from black blooms in the past years, to investigate the efficiency of black bloom control. The main characteristics of
sediment-water system and sensory change process were analyzed. The results shows that capping with losses (0.5 c¢m) and sand
(1 em) control the formation of black bloom, from the perspective of visual and olfactory results ( semi-quantitative). The main
black substance (Fe?* ) and odor substance ( methanethiol and dimethyl trisulfide ) , in the pore-water of capping sediments was
only 1/3 and 1/2 of the control cores, DO concentration and Eh of the bottom water was enhanced up to 100% and to 250 mV, re-
spectively. Eh and pH of the surface capping sediment was also higher than uncapping control cores. Overall, the integrated cap-
ping system could eliminate the diffusion of nutrients from sediment and anaerobic microorganisms in the water, block the formation
of taste and odors in the water, and prevent the occurrence of black bloom.

Keywords: Black bloom control; sediment capping; oxidation-reduction; ferrous

« KIZKIE Y BRI ( TH2013214 ) | [ GEK M T Yeds ) 5 1A 3R B K% 39T (20122X07103-005 ) Fin v = FL-24 B 79
UL PR SIARTI T — =07 BN R R MR35 B (NIGLAS2012135008 ) 1k 4 B¢ Bl 2015 — 01 — 29 W fi;2015 —
03 — 13 & ek . RHEII (1985 ~ ) , 5B, 181 ; E-mail ; shangjingge@ 163. com.
v AEVEFE ; E-mail ; cxfan@ niglas. ac. cn.



600 J. Lake Sci. (36 #F3) ,2015,27(4)

2007 4F AW & A R LA 2 BF S A6t s S I A A DAL 8 3 T B AR, ok I K PR
FEE P AR BTSRRI W], W12 09 % 2 B o e O sl R A AR A, A8 T R 35 R R 4 A
TR PRI S i i o R A A R . PRI LB LA A S 9 0 BRI B8 458, s T B A e
T 2 1 1 XU 5 o 42 2 XU £ 400 3R R B B35 46 2 A o 92 1 RO S AR T BORS , I99Z 22 2 L 2k IS

TERW), O Iz 16 7 38 3 TARRER " AT H: 7 DL R WU R S5 XA A 22
Bt LTIV IS5 ) 9 X AR R DUIE 2 B, B 0 A 2 ok 03 0 2 A0 3 o DA AR BT 2
BRE IR (U3 ) | LA KIS B B A K AR A S50, T A 0 DX Sl ) 132 T R (AR o 42
FWFTELE ) . EURTLE AN SR P 0 032 2 ) FES 06 , 2492 AL ) 42 o 6 000U B 5, DM A7 986 2 4T 455 1) A
IKIZRAENTHR)Z 3 H AR R AR AR T UL R 2 M0 TSR . © A BRI, K | 4%
HE IR 1 LR S UK R T AL R BE I S 2 A A B 5 22 BB A Ay (kBRI IR ) AN
LR T A R R A TR e B gt 2 ok R IR i LR K AT
PLFRIE BELR e F1 S B B R 2 O T Ly | R A 4 o 002 1 — ol Bl 2

TET5 YT RS SA B R AR (AT MORH R VR B 36 R O 25 512 #9 BE A IF UG T el
AR A Pan 5 RIFSE R B, (o P - R N0 7 o R A R I TR Bl R S ) K R
T, T 5 BRI PR (1 em) BT PE AR Y0 26, 5k R 65 A 20000 0 50 AR 0 ) TR0, AR UG el 32, BVl 7 32 %)
—SE BB (200 B/ min) J57 , ATS B AR5 50 05 0 5 )35 . 248 T b 2 JEL A BEL IR A T 9 00 40 JB A ke 7
TR RS0 490 AL BRI ) T, 7% SC B0 1o X S 908 610 0 TR 2 3 95 Sy, T 5 G 00 7 25 0 R 96 28 9 12 40 i S 3019
SR PR L B O S W02 2 A P A

1 SRS 7

1.1 PRIFRE R

LI EAE ASCRR B RS bR 2 b, B AN YD. 8 TR AWM R 5 = R 30 ( 226
50 emZFE 4S5 , KT HFEE L7 (100 H ) £, # A WU B A8 & 443 1A 3. 070.,0. 276 0. 719 g/kg;
ANYD UL MFR S AR RS A 5 K T AN D FH Al K WIS i Ve 3 Wk, TIRJEat 50 E 48 FH L 40V ML L LA
A E 0. 420 0. 032 0. 185 g/kg.

L2 R JEIRRAE TR A 52X (31°24/35. 64"N, 120°6'3. 56"E) , % X 48 Ay A1 92 5 2% X .
T SRR R AL £ (A2 110 mm) SRAEVRAE &5 B A T 25 em BYRDIRIE I, 0 1 H0CEE 2 58 5200 2% 40 . i
JEATHLER BB R A B4 B 6. 570 0. 482 1,507 g/kg

L3 AFE JRIERERFSIAT, HAE VLI RKEREIIRTR 0.5 m 4b BRI SLHA& 2 K.
A28 S IR AR U , 2B s M8 T Uk 4.

L 14 EE WO TEZWEELZIN, KM 25" 54 Y MR LB SR 1A, F3K 5 8 AR TE.

1.2 WG BHERDHT

L2.1 25t SREARIIE A B RS N 1.5 em, B 5E7E 3 AT ISR I K24
SIBERE 0.5 om B, R L UIRESE A5 AT RE 1 om A0V, LR VD I 2 00 R Ve 1 kL
I RASE 24 b, P A ] BRAKIBURE 2 B (peeper) , FE7ERE 36)2 00 E B 31K (5000 g/m® ,47. 5 g/4%) , FIH]
Y AR R A BRI KA B AR S (Y B PR 40 0 He 2500 R0 [ B S AT RS ) L i
BRI E S 25°C , LR AR A AL URURFR 22 A 4 h(10:00— 14:00) , 81 BETCAM DG (145 [
SRR, [R5 1 2HL T 25 X B 0L ) A S

1.2.2 FEARE SN WHZH R A AR |, 32 SRl A TR SE R P 5 A5 ) S . A7)
He IR 5256 Y 2 5 v R Sk (55l 4 AN 2E90(0 ~3) 0 S IF % WK s (R A8 4k 1 Wik ;2
TR 33 g B (N2 AR ) . X T SR B8 90 2 0T, D) SRR IR AR 24 100 ml 388 301y A ¥ 4 18 oy e 5
FLA 4 Y0 ~3) .0 g TCBREEIE R KR 1 R 52 Sy 5L, T R ) (3 Bk 53 O L. S i A e
TG 24 5 o ML T 9 S A R A T N SR 1 WRRE A IR A0 0T, T 0 MR 4 b SR B 5 P4 4
k.

I



B R A JRIRIE E TR A SR 02 09 35 k) B Bk 601

L.2.3 EEAM et SERFFRIE , BRI e K AR 42 (DO) Ak JE i 7 (Eh) \pH FRER Y
FiEEFERR. DO Eh . pH R HFREE#E X B s KBRS 0. 45 pum BEMEE VRS , (5 AN B350 Hb €6 1 AN 4H 6
PG RE o3 50 7 i A5 8 (NH,-N) (Bl R 3k (POS™-P) . LRy J5i (14 43 BT SR FH 00235 i 4 3 2 B ( HS-
SPME) S 4,51k (Agilent 7890, it & FPD il &) HEAT. EAHZE S A i ] = LM F 4%/ Carboxen/ 5 —
FF S T R J 11 M k2 B B Sk ( DVB/CAR/PDMS, Supeleo, USA ) , T/E IR BF 65°C , #1580 500 44/ min, %
B30 min J5 ¥ ZEHCL E GC AR 11 (250°C) f# 2 3 min. A (3% 254 . He 2% < (i 3 ml/mim, 40 fiF
0.99999) , H, (50 ml/min) Fl O, (65 ml/min) Bk, N, FBIK (30 ml/min) , FPD #2895 B 4 250°C , (a3 4 47)
AYRLEE A 45°C (545 5 min) |, P 25°C/min #ZE TR F 250°C 51445 8 min.

1.2.4 REHBAAN  FAAEISLIEZE S, Al Unisense S HL i ( Unisense, Denmark ) U & SUFR Y & T Eh |
pH. R EL A EL R BRAKG L 235 TRDAS B v (RT3 ROk ROBE AN SR A TR G R 5% ) g b7 88 88D (90 % i 7 i
[B] <3 s, O, T AR SR R O B[] 2 50 ms ) S5 05 o 3000 300 TR ARRATE BoF S fof PR ARG 22 e AR A 1l 28 b, R R ROR
BEARRA0 E B A B R E PR BCE S 50 wm , SRARROK IRUEE EITARY) pH Eh B3 T 4FE.

1.2.5 MRS H R UURYSE I E S, BUE peeper Ml 5E APk H Fe** (NH, -N PO} -P ¥k B, Bl FR 4
Fe’* 15 Fe' " e 8 SR FH 85 W~ R sl 22 BRI 0. 2 g S [ J2 052 37 S8 U BU T S50 ml Ifi 385 0+, A
10 ml 7843 78 AR FUY B IR —RE R B RS W, ) IV R h o U0 (30 s) PRI 16 h 5 Ll iE .

2 RS

2.1 RiRBEXKEREHZM

(]}P2 a8 S-S E SR ey Wl MNP RS Bl DN 5 ol U P T EME R e N T SN A 2 L/ N i
AR BV R W A5 A AR AR SR MR MR E R R T R 15 om 0
HRVD)Z 3550 B2 RO A st B S5 R DK T T3 (3R 1) 0 BRETESCHG 55 7 d KA R,
558 d KRB IR, 5 10 d IR ST 3 0 FAT A BSR4 K R — BRI SRR A5 AR B LR PRI R,
FURTESS 10 d 2 13 d K 0, (HARTE iz (R )

MIRBRTT T 0T (6 1), XFRRZAESS S d wiF IR HICA IR 2055 7 d A5 8 d 20 Sk BB R LG AR
I ELIR ZI SR8 3] S0 TR 5 T 2 2 /K A (S 30 S R g I ) 50 B ZELAEIR T 2 ~ 3, T LR B R
IR AR (R ) -

ERRUINPZE Rl EPERLUYINENTY SR IS O G 4

Tab. 1 Changes in water color and odor during the experiment
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Fig. 1 The effect of sediment capping on DO, Eh and pH of overlying water
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Fig. 2 The effect of sediment capping on concentration of sour odor substance in the overlying water
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