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W B AR E A TS Y R SR 5O TR XE B TR 8, 45 T B 5 FeMnCa-LDHs A4 DA 52 B %) £ 58 o
As. Cd WRIEFgtifl . 83 + 3R 5000 BN S AR SC 5, BESE T #E ARG Y4 K R FeMnCa-LDHs 44 %} jifi
AT As. Cd TE S FE b SO AN AR b As. Cd B4 B SE . JEor 0T T 0 & RO A Gk . SR &
W, 05 Qe K F N i A 1.0% 1 FeMnCa-LDHs A1 8L, 0] 55 B2 $2 B As A1 55 BRIZ UGS Cd i BT 43 50 I
[% 12.1% H128.9%, As F1 Cd i1 55 R 48 U In) SR e ML S 54k s MHBEGT As (9 W BB FH B 6 438 pH (9 42 = 2
WAL As AT Cd A9 EZ RN . IS YK T, 0.5% B4R & Al /s (38 13845 As #il Cd #Y J4)
B4 NI 61.2% F1 53.0%. AHICVESFHT 45 R, /D A& FRAL T As A Cd 1 BT HE 4350 5 b 55 IR R IS
As F155 R P2 A Cd M i3 B0 R B 35 IE A OC, SHRE A As IR A Cd ) i i 802 W 35 oA o¢, X ik i
FeMnCa-LDHs #1 8} i i 228 - 6 As. CAMIE R MBEILT As. CdR AW A st . AR5 0 1 5 As.
CdE At 5%

KBIR W s BRNEEE A YA sk

Z NEWE WG 8 R0 ToKHERE . AR AR P2 S5, A H 4 S 4 R s G R) R H 55 %
e 2014 4R K IR 5 B - RIS KA i (2 G ok A A ) YRR, R
(] 1 3 R (Cd) 15 Qe ) SO AR R 7.0%, ST RMIG W28 5 il (As) 15 G W) mi A8 B3
2.7%, DL TIAGWE 3, &R T R 25 0. R As. Cd I BBRAN S T3
MW ™, WORETMRD, B2l nt S 8k s B IFIE AN, DT AHEfd B E i . 98
M, HT As, CdICR MR MIRAFIEASARNE, 7614 pH-Eh U520 T, 35 BA AR 0958 ek
AW A 0, Bl Cd G g 4 38 A9 48 SRR RN J7 k3 OGS T As 5 g Y, I, As,
I HEA: 2021-07-08; RFAHBEHA: 2021-11-01
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Cd & A 75 94 TR G 18 52 % B AT A BIF S ME S .

— ) HIEBEETFBEAYE ., e REYEOR . o, fesedli e B e PR o AR AR
AR AD, B WA THEEE G R HIENEE b 8 WA # i b & )8 JOL Ay . &
WY, SRR . BRI, B . AVR. A, A e R I AR SR, &
BEM R KRS Y S e &R L B SRR, Balk s g i a0y mHLY
B AEWIR XS As. Cd & G 15 g B AR AN, 0k R [ B I A e ) R RS 2
HRERKMEN HS SR EGNBENA, B R4S RS ALY (layered double hydroxides,
LDHs) j& —Fp ML (g (] 25 7 2R Z0 04, B s B o 20K A &9, — o 2 f & m a4
Ry 2 A B F2 A, )2 ) SR 7 A 6 R fur B B S - K, 25438 5Ok M2 _MPT (OH),]7 (A™), - mH,0™
AR R B E L SEKE . TEC RN R S B BR S T aC B e O, 2B T E N A E
JUZ R ENIT B4R 26 LDHs A H 1 As. CAE A5 YAl REME . s =R, B R ALYt
As(V) BAT FE R M de 860, A A AL HA K As (D) F AL As(V) B94E T, E 10 n] DL 5
() pH 30 ] P 45 =5 68 As B B R 11U, H LDHs J& ToE kL, Al 42 ff -3 b Cd JE A AL
BUBRIRERDIVE . FEIK Cd MBS 2, tesh, Bk, MM ER R AR M EEITE, Dk, Fook
il B ) LDHs A4 A6k BRBE 15 /0N, i L il £ B A o

SRMT () AL D LE B S5 10 0 2 B A, XS IR AR AR B, sl DL 45 o 52 B 2R
SR ERAR DS LDHs, 07 51 ASE 3 Foc R AR LAR G M o JA 206 SR A Mg A AT LT e v I &
AT R AR 5 R H R A A i T B 5 AR A ORUE)) RE 1 1) FeMnMg-LDHs #18F, X Cd** (1% 5 K
BN 59.99 mg-g !, R T H A [R] 25 AU () LDHs b4 Rk, (E I R R AR £l 5 A v i Mg i R A
Ko B EMED X FeMnMg-LDHs #E47 T8, 51 AN 6l #4 H HAT R4 2R 45 Fss s f e 1
FeMnNi-LDHs #18F, XF As(I) (9 5 Rl fip & J9 240.86 mg-g™', B & T HiAb 2 R W& 8 & &4k,
EZ A G AT P AE o 4 R R K AL BRI, AR F T 1 4 Jm A8 2 il

Z 83 Ca® B F-24% (0.098 nm) -5 Mg (0.065 nm) H2E A K, H5 Fe*'(0.076 nm), Mn**(0.080 nm)
e, WU Ca™ e Al Fe, Mn RIFSE Gy & MR ERE PSS S5, Ca™ iR & F1 As K AETTTE
YER, JER CasAs,Of, MITREAS As IARERS, BRI 251 A Ca™, RAIFLITETL 4 FeMnCa-
LDHs ##t, @it XRD. SEM . FT-IR F= B X A4 86} 1) GO0 45 48 1547 R AE RN 4387 5 I 430l F Jé + 1 1%
FESHG M/ R AR IR, L% % FeMnCa-LDHs A1 R xF +3E-1E MK & b As F Cd RO EEIRSOR:, A
BR4G 2% LDHs MRV T8 E L 1Eahin 2 A 15 Y 2 br i 3R 5%

1 #R5R%
1.1 #REE

TEHL Ca 1R 7 ok L U0 3E 1 P il % FeMnCa-LDHs #48F. il & Wi #2010 FRHL 5.549
gCaCl,. 6.758 gFeCl,-6H,0. 4.947 gMnCl,-4H,0 ¥ T 50 mL Jo4KHr, HidkIg25), #m 500 mL (1) =
S A100 mL TG4 /K, ZJ5 H 2 mol-L 'NaOH ¥ W 8 15 T4 /K pH M 12, Fr2EiE A A 10 min;
W IREG 2B T ® L 0.5 mL-min™' B9 3E EH A = FBM A, 8B A 2 mol-L"'NaOH ¥ 5 ¥
pH 4 12, FFHPULMBEFEARBE R W s, Feem AZU, MUAREEFE 24 hy 841 58 s H sk
FE 3 P = BRSO T, A KB SR, 60 C R TE A 12 hy SN J5 0 [ 44 7= 4 F G 0K o idk &2
bk, B, BURTIR, THREN Y ST E R 100 Hif, Z5% 307 T THRAE T,
#Ho
1.2 MRRETLE

XT R4 R #EAT FT-IR 43 At (9 BAL B )53 - HERRFREL 0.050 gFeMnCa-LDHs #4 %L T 100 mL #EJE i
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L B 50 mL B E A 100 mge L' #9 CACL,. NaAsO, ¥ , fii ] 0.1 mol-L"HCI 4 77 % Wik
pH & 5.5+0.1, FHEIEIE T 25 CHERIR G a4k 24 h, 3K 180 rmin', £ 0.4 pm JEEHIIE,
UGS AR R T L ARSI, AT A AT o
1.3 i HEFEY

B R { R RV X (VP A R, R B HEZ 020 cm, % LR BR 4P S
HARXT, BERE 10 Hif, RAFEEH . AR Ny . pH5.03, AHLFRFEESE 7.93 gkg .
REFTR R 4.22¢ ke ! BBEFIE 400.63gkg . BEPFR409.56 g kg, B Cd 441 0.45mgkg '
S As TS 7.93 mgkg o Hr, B Cd B BGE AT T - IR B A Ml A 1S g XU
EEARAE GRAT)) (GB 15618-2018) ity JAUBG: i e (A, MBARFEECN 1.5 % B As i 43 2507 AU 0 1k
BT . MUK EwE A/ NASE, WA KIS IREE (T e R 228 | Brassica chinensis).
1.4 IEIEFFLE

2% (BRI EE i A Hh 1 375 G X
B (417} @ Isasnsp, i R SRR R
BB AL &G 3 FKFE, FEaRILAR

three pollution levels mg-kg!
[ B 19 CAC, Fl NaAsO, 3, B BOmA £ v
i ‘ o 15K As Cd
e P A Sk A5 As B Cd TS GL K, FE press, 203 0.45
il A 458 5 7K Rk H ) B KERKR 19 60%, % iR 1y 1‘50 (;6
TR 45d, 513D As Bl Cd SR E g '
=R 230 2.0

J&, M HE AKX, WFEE T 2 mm G AT
FE, SERME TR,
1.5 L

1 B IRANTE] 15 e /K 1 - 3 rh R BRAADRL - 58 (B & 1 93 [0)=0.1% . 0.5%. 1.0% 1 F A5 3 51
VN M — %€ JiT 5 1Y) FeMnCa-LDHs, LAAS A0 #4 % R X5 B8 (0), ARG HA, —350 2 12 ab 3
H. HIKAE 10 em, SN2 14cm, & 12 em (Y BIAE BB A /N A S0, B3 4, BAS 1.0kg
+ A 1.0 g & N15% . & P,015% . & K,015% B E AL, Btk 7d. 5 24&Fh 610 KL/ 1358
F, R SRS KON SEGL AT R, A 3 bR TR AR KR 60% Y H [A]R5 K B
Ko 50d 5, WOAR/NE AR MR OT R AR L. B bR A R B Fokuk . T, o i B A
BT VKA AR A2
1.6 S HTMEFE

K XRD J3 BT A0 RE SR 254 5 SR SEM AR 4 BHITE A FRAE 5 SR FT-IR 40 B b4 R 1 B
REM; R P (I pHAE A I E M AL ) (HT 962-2018)5% 1l 5 + 5 pH; 4 M8 + 35 Ak 40 M % ML )5
ECIIMESR L Al SMMANL; TS As LR Cd Ay R (R E BOR . BER . SN
M I 728967 ) (GB/T 22105.2-2008)P2 Fil { £ HEJ & &Y. A0 A 80 I Wl o 6 6 B
7)) (GB/T17141-1997) 5 5 R ] BCR & 22 2 Uk P X} As. CAIE A b 4505 5 A4 45 5B
B 1 As FiLCd T 40 B0 il (B i &R E K An e &5 P& I E ) (GB 5009.15-2014)% 1 € &
i e 4 K bR fE B R R e TE LA I R ) (GB 5009.11-2014)° FE 4700 &2 5 £ 18 K A4
As JI 550 B0 R R 966 5L (LC-AFS-8230, SA-20, Jbal# RANASARAR) ME, Cd k&
O3B R AT SRR TR e 6 i (GFA-6880, 1 HEAN#S A FRZS w1 I 5E o B A i 1k 7 1 ik
a8 s, AR E 3T, A As L Cd B AR [ 53 51 o 89%~104% Fil
949%~103%, FAPIFE T As AT Cd B InAs BT 3853551 28 88%0~105% F1 95%~102% o

VE: RS Y A N MR T 4 1 Ji - S



114 RANSF: FeMnCa-LDHsHP RGN R R LR 52 4 T e T HER AL iE 5 3635

2 #BR518
2.1 FeMnCa-LDHs ¥ & R {FE S 47

FeMnCa-LDHs #1 £} 1) XRD FRAE45 B UK 1(a) s . #OBHE 20 5 11.26 ©, 22.58 ©. 32.54 °fi} 1y
ARFAEWE, 43 3% 003 4T . 006 & I AT 009 & 1 P75 3 3 AN I (H (8] A3 B i A5 86 &, £
3R IA AT, X UL A FeMnCa-LDHs 18} B J2 R SR B AL B 1 S RUERAE 254 1B

FeMnCa-LDHs #4 ¥} /) SEM 3 87 45 R 4[5 1(b) Br7n o IWE AT LU i, FeMnCa-LDHs #4 1)
ST ZEHEIIARN, BRI, BA W R 24 S0 E, SRt 3R A
63.05m> g, fLIEFLHN 029 em® g fLIZ N 18.46 nm.

FeMnCa-LDHs #1 %} 1% Fff 7K v As F1 Cd /ij J5 B9 FT-IR 3% 4 & 1) i o &MlsE , # B As,
Cd 1Y ¥ TR B 25 £ 0 531 Sk 216.08 1 193.18 mg-g ' X b H e 7K FRO% BRF i IS A0 T i T DL R B, A
3 300~3 600 cm " Ak H BLAR 5 (9 W, TR pH 2~3 AN R AR (R ZK 20 5 A 4 4R 2l 2 o i A R
£ 3595 em™ [ R SRR AR W IR RS AR B K, X SRIAFRIEAEM B As o Cd b Bl = AE M . HiAlh
FEAE 0 O B 5 /DN, 3 36 WY At Y B AT AR A B PR o WM S L T LUAE 874 em ! Ak B i O % F|

003

10 20 30 40 50 60 70 80 90 4000 3000 2000 1000 0

26/(°) WeE/em™
(a) FeMnCa-LDHsfXRD&ji% (b) FeMnCa-LDHs[JSEM[A] (¢) FeMnCa-LDHs[JFT-IR &

B 1. FeMnCa-LDHs H#}#} % {E &
Fig. I Material characterization diagram of FeMnCa-LDHs

As i 48 % S B 1F 15 X 138 B FeMnCa-LDHs 8.0

ok A 1110 BEEAE FH A 30 5 o Mo

22 FeMnCa-LDHs #158%f + 1 pH #9250 o e
2 WoR TAEAR . LR 3 R kT 70}

e | it in AS ) & 9 FeMnCa-LDHs #1 8} 3 3 47
AR IR S0d )G . 8 pH AR TE L. 45
# B, FeMnCa-LDHs #f ¥} fig @ & 2 & + 1
pH, Fifi 5 B R} ite FH 5 B9 34 i, 4 398 pH 7E A WG
R, S CK M, 7EIR. H. SiEUKET, £ 55F
5 pH 43 W4 5 T 2.04, 1.97 F11.90, jifi FH A4 4+

A TR S O B B . X RN, S 01 05 Lo
FeMuCa-LDHs R#AEHH, L8 LK 101, VE oz@;ﬁ;ﬁﬁﬁiﬁgﬂwﬂ)

JZ 18] B & R —OH, g% + 3 b a2 e vk A

BT, AR pH, B RS 2 ERRISRILT § evnca LDl HH
, AR SEm pH, 5 RATEIADSL o + 3% pH EI 52
FE A M RERE BT, T e R R R Y Fig. 2 Effects of FeMnCa-LDHs material on soil pH under

pHEAK. XATEE R TAHEZM Cd5 LK different pollution levels

pH

6.5F
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RFM AP —OH 454, T8 A LI WOH I —OH 18/, (1145 £ 3 pH W% .
2.3 FeMnCa-LDHs # 3 1 & 275 As F1 Cd B9S2

TEANTAG YLK T, FeMnCa-LDHs A4 BHiti F & %F -3 rh As A1 Cd JE A A2 UL & 35 F R 3(a)
A1, it FeMnCa-LDHs #4828 T 38 vh As BOIE 0 A, 1.0% 4 44 84 it (55 2 4 B s
As BRIED AsHifb. 5 CK AL, 1.0% B9 A Rhit FH &t B AR T 55 W2 32 S As I &y 8, e
L BT K R A R 2.66% . 6.65% F 12.1%; [RIIE, BR824 As 1Y 5T 0 55045 I 14 fin4.73%
5.04% 1 21.9%. iX F] GE & HH T FeMnCa-LDHs A1 B XS As 774 1 44k o B 7 2840 FIAC 6 2% 5 55 W FfT
VERT, AEWCRE 2 i 2 M b A9 Mn 8 33 b g As(TD 8408 As(V),  [FIEHZER BB Fe il L
R 48010 A B As(V) TR 43 A B 48 A 1 As(TDPY s As 6 43 5 Fe 3 T 19 B 58 R 21k 4 8 5+
([MOH]™ )™, B v 2 W B 2 4 KHZ B 5 Ca” M AEFE 2 5 As TE il Cay(AsO,), il CaHAsO; T TE ™,
fiff B3 As AP A RCHEREIL, R BEEOR .

1 3(b) AT AT, BEE ARG FH S 8, 59 IR R A Cd B i o BN BT R AR, 59 R B LS
Cd [ ERGE BBk, L3 Cd TG MEREMR. 5 CRALL, 7R, B B RKFET, 1.0% 1
AR} it FH 0 55 1R £ S Cd 19 T 5 43 B0 0 T B 11.6% . 22.6% 1 28.9%; AR 7S Cd I T it 43 5L
S HE I 10.1% . 8.92% H1 8.38%; Al AALAS CATEH Wi Pk P A —E BRI . X2
b, Cd BE5 FeMnCa-LDHs #1 8 h K7 1E I —OH 1B R S A LM ie , W BRHE AR 2 i i 1 25 B
WA, 3 pH ZEm £ b CAM A A EMER M EZEFNEK, MWE 204, FeMnCa-
LDHs # #} 1 7iti FH 76 2 25 $2 &5 4 pH, 3mSR m s for , AT AR 1 3 X Ca> iy L f, I
it Cd B L S A AL A g £R DTve o+, (i Cd iy 25 W0 R FE AR .

CO MG ZATRES R A S B ARk S COSMRIEIGS 222 RS RS B ARk S
? ~Yu E‘-‘( ~Yu [(.( ~Yu ( ~Yu Tg"_-“( ~Yu
100 gz *:77v< : ISREES / 100 - (ISEEC : REES : SRR S

R | |  RRE

k2 e ! ! l % % g g : >
s 80 B sl ! & 80F g D n
Tl e . = NN N
& : : X : 7
= 60 - KX SINISER : 1> : >
i : N = N | A Nz
g K N : 7 g 7R :
2 40 A8 S aof A7 | || 1A
K ::::: / ' Ka % ! %, H 7
- ssfssfs % : = % 2
& 20 NEK 2 LA 0t Z

N / 4 % 7
> % %
. . . . . ,
00.10.51.0 0 0.10.51.0 00.10.51.0 00.10.51.0 0 0.10.51.0
TSRACT/% V5 Y%
(a) FEA[)Y5 47K T FeMnCa-LDHs #4 ) % (b) EAE YK F- N FeMnCa-LDHs #4465
- HErp ASTE 25 19 L3P CAE A5

VE : O A BB W IRAL) 50.19% 0.5% | 1.0% F&m bHRHita Pk .
3 EARRIIBHRKFET FeMnCa-LDHs #1433 T 1#E 5 As 1 Cd LA R0

Fig. 3  Effects of FeMnCa-LDHs on the forms of As and Cd in soil under different pollution levels

2.4 FeMnCa-LDHs # &} % /s B 34 K5 69 52 g
Fla4BaRTHEM, . &35 KFET, FeMnCa-LDHs # kbt FH 12 % /I 1 358 A2 KR 8 5%

Wi, AT LA Y, 3 &l JH FeMnCa-LDHs #/BE0 /N SR AR KR B A L #EE R o 0.5% 0944 #L i 1
it /)N [ 35 174 i R o 3 I, A R Y G KT T H i R R = 40 R KA Y 4.5 R0 1.3 A% M
LA 1.0% 19 Lot T IS, /0y 1 S 8 o AR & W 38 I T 0.5% Mt FH 2R, PRI, SRR A 9 B4 b it
XTSRRI A KA B S NESRIET L ST GO T B AR KORG8 L TR TS oK. A



114 RANSF: FeMnCa-LDHsHP RGN R R LR 52 4 T e T HER AL iE 5 3637

JEHIAECS KB, /NS BAA B D Cd i B g i g, RIEER T 6 mg-kg !
TG RIKEIE X/ A SR A R TG M e 2E AR I MAEAR S, @ T5 ek Cd i i 70 407
RTINS BRI N 2.09 mgkg ", mART 6 mg-kg ! BITS R HAWIRERY, Cd X/ HSRA KR
SR M DALt Rl ) RS P 56 583 T AT BT A [R], X SR A A A T, Cd O AR KA e AR R AL
s TG g A 38 pH AR TR TS G 0% (1K 2), T As I AE WA ROME S 1 pH BIEARC), TR
Pe b As XPRLYI T FE AR R Z B0 o NIk, ASEIRAET | & KA R R/ S
ARG AT

M55 s RiTs s i35 s FiTs s
14 ; ; a ; 4r ; ; ;
12 : L 20 E E K
. : : a ERE :
10 - . : : : N :
! a ! 6f y [ . . !
\ﬁﬂn 8+ ! ' H g ¢ ; < i d i
‘ Db b : L2t d : :
E 6 : LD 2 ) : :
i i ¢ ! 8 i i i
N IRE: i 5 i i
oL b bc"’“ : "I“ : H : 4k : : :
¢ : : : : :
0 0.1051.0 0 0.1051.0 0 0.1051.0 0.0.1051.0 0 0.1051.0 0 0.1 051.0
V5 UK -1 % V5 YLK 1%
(a) FeMnCa-LDHsHfAF0] /N 1 2 1 F 520 (b) FeMnCa-LDHsHFH0/N 1 3k i 52
Vs OFRAMT L ORI 10.1% .0.5%  1.0% 5 b RIIG T ok s /N5 5 3 AN IR AL FRERL W) ) 5 3525 S (P<0.05)..

4 FeMnCa-LDHs # %t /) B34 KR 20
Fig. 4 Effects of FeMnCa-LDHS on the growth status of Brassica chinensis

2.5 FeMnCa-LDHs #f £ 3f/N B3 & #ALF As 71 Cd FTE 5 HHIF M1

FEAR . L 3 A Y KSF R FeMnCa-LDHs A4 Rt FH 45 X /s (1 3 3l F 3 43 FAR b As Fil
Cd BTt /- B2 e WLIAL 5. Kl 56a) Bz, /N SEASRRAL T As B 5 0 KU B3 FeMinCa-LDHs Jife
FH A A 3 2 9 SRR AR A A . 5 CKOAH EE . 0.5% 8 ii FH  fd /)N 11 5 3t b 9 o3 AR 38 v
As B9 T B0 B0 3 R AR, TR TG B R T 200 AR 61.2% 1 60.8%. M\ 2.3 Ry SEER S5 SR A,
FeMnCa-LDHs b B2 FEAIR As B A=A R0ME . il FI 3 & TR AL T As 1Y BT 70 S i 5 AR, 2406
N 1.0% I, FeMnCa-LDHs A4 81X /N 5 I As (30 A 080585, i B3R o0 FIARR o As B B

1RGPS SRR [EREES (RGP EREPC G

0.50 . . 35 4.0 . . 7
= 045 EAMLLIRS . . Tasl B2 b3R5 \oa 6
< 040} EBI [ 1305 277 EEi | 1°2
on : N e 3.0+ )
£ 035} 125 b E ; 5%
= 030} A= X ; E
& 1% < : P "=
= 02st & o 20} : N’ K
= 70.20 1.5 13 | ' 7 3 g
£ ' 3" 7 &
E\O15 £ X n’ 123
& VZ Kol Y =
2 010t P TR % 5
4 2 V {os B s g 11 2
= 005 a7’ =20 7
4 % e : = 2 %
o VA 4 3 0 0 58 (e e f a
0010510 0010510 00.10.51.0 0010510 0010510 00.1051.0
V5 YK % 15 YK 1%
(a) FeMnCa-LDHs# L] /N I 3245 0L As T (b) FeMnCa-LDHs# L X /1N 345/ 6L Cd T it
WA ioyA P GipA|

T OFTRAMEAB R W BEAL) 50.1% .0.5% | 1.0%ZR R AR Tt 5 /NG T B3R AN ) Ak B2 i) 1) (8 2R 22 5 (P<0.05)

B 5 FeMnCa-LDHs #f £ 3f /N B3 & 8B As F1 Cd B & 77 HHI R0
Fig. 5 Effects of FeMnCa-LDHs on As and Cd mass fractions in different parts of Brassica chinensis
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STECE T 0.5% Tt FAL s ARG, AT 8 b 55 R B LS As 1Y BT i 20 BUEMIR T 0.5% Ay it 4 (1A
3(a)). X ] HESE T AE A RbIG A I, i s ) Fe. Mn JGE 252 R R 90 % T 4 T e o 107 ) 95
ALY, S AT As 1B ECH BT L TE . BE TR E RS L bR ERY, B SR T As BI(E Dl
0.5 mgkg™, FEMRTG Y KFF, Jitd FA RS /N 132 L350 20 FIAR A8 b As (4 0T it o O AR bR 7E
HFI5 YLK R, 0.5% (Kt FH 41 7R A Fx

Hi &1 5(b) AT 41, FeMnCa-LDHs #4 8} X} /N [ 3¢ 45 &8 A7 v Cd 1Y Jit 5 43 500 B IR BCR A [\ T As,
TE3 RIS YT, /NFASEAERAL T Cd A S5 Tt 43 034 Bl A ek it FH ot 0% 380 TS W RIS . AE v TS
KT, 0.5% B9 R k)it A B 38 BEAR T /N F1 30 0 38 20 RO S b Cd B9 B 8, BRI 0 0l ok
53.0% F1 56.2%. M 2.2 15 F1 2.3 PR SL IS5 R CAT, BEE ARG F A 3, 4 pH 7 AT
Ft, PSRRI Cd e m AR E MBS, Cd A WA SO R, SO RS
A Cd i R BORTE D . EAREER R, 1.0% B9 R FH & b 5 Ko /A3 B
W Cd A B 20 0.50 mgkg ! [AEF) 0.16 mg-kg !, KT E FK A AR E 0.2 mg-kg 1P,
2.6 TIEEEES As\Cd 5/hBFRE AL As, Cd I X M9

A 27 45 B0 RN AR W 2 A 32 0 B R B B0 T AR RO TR AR WA SO I R, R 5T
PR T Z BB AH G, ARAFSE LA s Yok o ), X gk R &2 8 As. Cd By & 70 50 8/
PSR H 32 FAREE b As. Cd 195 & 73 S0 1E Pearson AH GPEZMHT, 455Nk 2, h& 204, /M
S b 15 FAR TR As R Cd 19 5 543 005 55 RIS As RN 55 R B IR Cd 1) T B A B B IE
G, SRR As FIFR A Cd 1Y it i 43 $0R W3 7 ¢ . FeMnCa-LDHs A4 H i 2o 12 {5 55 2 42 Bt
A As FNE5 PR R HUES Cd AR S As FIFR IS Cd 7 fh, FRIE T 59 MR FEHUES As FIES R 4R LS Cd 1Y
A, AT R T AR A As AR od B R R B, (/N SR b L A RIURR S X As Al
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Table 2 Correlation analysis of As and Cd in different soil forms and in different parts of Brassica chinensis
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Passivation remediation of arsenic-cadmium contaminated soils with different
pollution levels by FeMnCa-LDHs materials
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Abstract In view of the difficulty in simultaneous remediation of arsenic and cadmium pollution in soil, a
novel material FeMnCa-LDHs was prepared to achieve simultaneous immobilization of arsenic and cadmium in
the soil. Soil culture experiments and a pot-planting experiment of Brassica chinensis were carried out to
explore the effects of different addition rates of FeMnCa-LDHs on the inactivation dynamics of arsenic and
cadmium species in soil, as well as the mass fraction of arsenic and cadmium in Brassica chinensis under
different heavy metal pollution levels, and the correlation between the two was analyzed. The results showed
that 1.0% addition rate reduced the mass fraction of weak acid extractable arsenic and cadmium by 12.1% and
28.9%, respectively, for the highly polluted soil and both arsenic and cadmium transformed from weak acid-
extractable form to residual state. The material's adsorption of arsenic and the increase of soil pH were the main
reasons for its simultaneous immobilization of arsenic and cadmium. 0.5% addition rate could reduce the mass
fractions of arsenic and cadmium in the aboveground part of Brassica chinensis by 61.2% and 53.0% for the
highly polluted soil. The correlation analysis showed that the mass fractions of arsenic and cadmium in various
parts of Brassica chinensis significantly and positively correlated with those extracted by weak acid in the soil,
while negatively correlated with the residual forms. It showed that the FeMnCa-LDHs material reduced the
bioavailability of arsenic and cadmium by changing the morphological distribution of arsenic and cadmium in
soil. This study could provide a new solution to this issue in simultaneous remediation of arsenic and cadmium
pollution in soil.

Keywords arsenic; cadmium; layered double hydroxides; bioavailability
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