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Effect and mechanism of removing As from sediment by combination of LMB and oxygenating agent//YAN
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Planning and Design Institute Co. , Lid. , Lianyungang 222006, China; 4. Nanjing Institute of Environmental Science,
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Abstract: In order to study the removal effect of lanthanum modified bentonite (LMB) and oxygenating agent CaO, on
arsenic (As) pollution in the sediment of eutrophic lakes, and clarify the removal mechanism of combined technology on
the sediment-water interface, a simulation test was carried out on the sediment of Meiliang Bay in Taihu Lake. The results
show that the combined use of LMB and Ca0, has a better removal effect on As in sediment than the use of LMB and CaO,
alone. On the 45th day of the experiment, the maximum removal rate of dissolved As in sediment by the combination of
LMB and CaO, was 39.31% . On the 90th day of the experiment, the combined use of LMB and CaO, showed poor removal
efficiency for As. To achieve efficient removal of As in sediment, LMB and CaO, can be recovered after 45 days of adding
covering agents. The main mechanism of As removal by the combination of LMB and Ca0, is the complexation of La’*and
Ca”in LMB and CaO,with arsenate ions to form LaAsO, and Ca,( AsO, ), precipitates, as well as the synergistic adsorption
of Fe (I) and Mn (IV) oxides. The redox cycling of Fe and Mn plays a crucial role in controlling the release of As from
sediment.
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Fig.1 Sediment treatment and culture processes

- 150 -



ABAE IR AR R0 R
1.3 RESHWHIE

I IFE A LMB Fl CaO, Y45 15 .45 .90 Kt
TTHURE, RAEER 435 M LMB 41 | CaO, 41 . LMB +
CaO, Xt B4 rp 2% B 1 AR DOFRAE . DURRAE A IR
it (DO) A1 pH E A M HL % (0X0-50, Unisense,
FH22) I Bl SR A [6) Ak B 4H TR AE 42 A HR-
Peeper 3¢ 8 | -7 48 h J5 [, 4255 B 1 A TR
YRE TG, T8 HR-Peeper /NE HHIEE K 2
400 pL P T BRAKAE i A FH B T 1 bk L €2 325300 5
RAERES IR AS Fe (1) WS HL— 5 HEAE
m A A 3% HNO, MR 4k J5, ffi Hl LC-ICP-MS
( NEXION350 X, PerkinElmer, 35 [#) & A [ 4b 33
YR ] BRK IR R AS As Mn AOHERE  WUER DL
LK AT As( ) F EDTA 1442, 3108
ICP-MS BXA A O3k As (1) FAs (V) Y
e BE) R A L T R B (SEM) (SU3500, H
ST, A AS) WL LMB I CaO, B IOWIE 55 5 18] i {7
H BLIH-2T AR G3% AL ( FTIR ) ( ALPHA 11, A & v, 7t
) f# BT LMB 1 CaO, F B RE AERAE
1.4 HiEAIE

FIHT SPSS 26. 0 A (1% K JR b AH S 53 B 45
IR Z B A S Fe (1)  Mn ., As 5538 bR 00 AH ¢
BB B X R 48 Excel 1 Origin 2021
AF AT

I Fick % — & HAAFR MBS As FEDURY)-
JK LA ( sediment-water interface , SWI) &b i) 3™ i
O AR

F=-(oD,/ 6) - dp/oz (1)

Hrp 6 =1-1In¢g’
KX F o As Y BOE & o A TTRYIFLEE, B
0.9;0 AULEWIHIPTEE B 1. 1409, D, H, AsO, )
R BREH0.0905 mm®/S;p MBS As 1

2 HBRESH

2.1 HRIERAE

K2 2 LMB Fl Ca0, 9 SEM [, 7] UL, LMB Fl
CaO, Y HAG JZAR UKL ) 25 4, be 3R AR
LMB ) FTIR g i 1% 3 364. 85 . 1629.88 . 997.30 .
776.82 cm™ 43 HHHF O—H .C=0 .Si—0—% )& .
C—H ##, CaO, ) FTIR Zr Br 45 B % W, 15
873.67 cm™ AbMMRIIEIT R F Ca0, ) 0—O %, 1
712.94 em™ &b 1 W 006 2 Bl T B TR AR B Y AR
B 16140734 em™ AT BEJE B CaO, ) 0—Ca—O0
Gl

(a)LMB, 40 pm

(¢)Ca0,, 100 um

(d) Ca0,, 10 um

E 2 LMB # Ca0,k SEM
Fig.2 SEM images of LMB and CaO,

2.2 ARIRIEATTIRY A pH F2 DO BI4FE

&l 3 AN ] b B B 9 (B B /K H DO Al pH
{EARAETE O, M 3(a) ~ (o) iT UL, SX IR L,
LMB 20X TR P DO 1 5% ) TR B2 fh 27 15 R 1Y
16 mm FFEFEE 90 K1Y 0 mm, DO ¥ B4 HlH K T
15.40% k> T 17.45% , S5XHRZAAA L, Ca0, 41
XTI DO BYSZ I TR EE FH 2R 15 KA 6 mm 350
FI55 90 KA 11 mm, DO ¥ FE 43 IHE K T 8. 73% FI
22.83% , SXTMRALFH L, 7656 15 .45 .90 X, LMB+
CaO, A UTFY 1 DO e BE 43 ) 34 K 17 14.28%
2.98% 38.12% , MK 3(d) ~ () "] WL, 5%F R4
I ESE 15 RIS 45 K, LMB 2016 R JE 43 51N
~19 ~0 mm F1-12 ~0 mm FIPTE) , pH {5 5 51 K
&7 1.12% F1 1. 77% , T AESS 90 K, PREE R -24 ~
0 mm Y PLARY) T pH (EIGIN T 2.34% , 5XTRRZHAH
e 7ESR 15 K, CaO, 41 F11 LMB +CaO, 20 75 %R i 43 5]
11 ~Omm F1-15 ~0 mm YUY pH EHE I T
1.74% F1 2. 65% , TE55 45 K, W5 5B K -13 ~
0 mmAF1-17 ~0 mm JLFRYH pH (EFEK T 2. 47% Fi
1.42% , TE55 90 K, FEREE N -15 ~0 mm HYHTHR
H SRS CaO, 20 A1 LMB+Ca0, 4119 pH {E JCH
W25 ME-15 mm LR IO Y pH (E, X I8
H/NTF Ca0, 20 A1 LMB+CaO, 21, Bl ix 26 B 4 1)
JRH & LMB 7 35 I, UL ALY [R] B K H i RS
Fe( 1) 28 We B T LMB 1, TURY) h HiAth 4 )&
BT 5 Fe-OH JEAI 444 Bh H S50 pH {1 Y
AR B IR I8 HE 1T, DO BB W #E , IR IE
BRAIEE , T Fe (1) B8, TUA H OH™ ¥k
JEH RPY D Ca0, B # J5, Ca0, 5 /K &R A2 B
Ca(OH),, 7K1 1%) OH ¥ BEHE K, 330 pH fH3E K,
Ca0,ZH Al LMB +Ca0, 40 DO ¥R K iy FZ N K

- 151 -



— X4 — LMB4l — Ca0.4l LMB+CaO, 4
~ 300 3 300
3 225\ S 225
E 150} \ E 150 3
= L < 75 =
® ®
® 5 ~10 _25 40 3 5 -10 25 -40 3 5 -10. =25 -40
VREF /mm R /mm G /mm
(a) DO, 15K (b) DO, 545K (¢) DO, £H90K
901 9.0
a 85N @ 85 ‘
= 80F ~ = 80 \
7.0 ; Pl 7.0 1 L
5 -10 -25 -40 5 -10 =25 -40
R JE /mm G /mm R /mm

(d)pHfH, 15K

(e)pHTH, #545K

(f)pHIE, #90K

B3 AR4AEATTIRYIEFEKFH DO F1 pH ETL

Fig.3 Changes in DO and pH in interstitial water of sediment in different treatment groups
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