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Regulation of Exogenous Arsenic in Meadow Cinnamon Soils by Applying Layered Double Oxides and Modi—
fied Red Mud

SUN Yuan—yuan, ZENG Xi-bai’, BAI Ling—yu, WANG Jin—jin, LI Lian—fang, SU Shi-ming, WANG Ya-nan, DUAN Ran, WU Cui—xia
(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/Kay Laboratory of Agro—
Environment, Ministry of Agriculture, Beijing 100081, China)

Abstract: Using layered double oxides (LDO) and two types of modified red mud (RM1 and RM2) as amendments, simulating incubation
and pot experiments with two levels of exogenous As(in 10 and 50 mg-kg™ respectively ) were conducted to study the influences of different
incubation times and added amounts of amendments on arsenic( As) availability in soils and As uptake amounts by rape plants. The results
indicated that available As decreased with incubation time prolonging. After incubated for 12 weeks, the available As contents of LDO treat—
ment decreased to 1.06 and 5.77 mg-kg™ when the exogenous As levels were in 10 and 50 mg kg™ respectively. With increasing of added
amounts of all amendments, easily soluble arsenic( AE—As) contents decreased while calcium—bound arsenic(Ca—As) contents increased.
Comparatively, iron—bound arsenic(Fe—As) contents in soils showed a negative correlation with the added amounts of LDO, but a positive
correlation with the applied amounts of RM2. The aluminum-hound arsenic( Al-As) contents decreased with the added amounts of RM2 in—
creased. Furthermore, the decreases of As uptake amounts in rape plants were varied to different types of amendments. Among all amend-
ments, applying RM2 could significantly promote the growth of rape and reduce the As uptake amounts in rape plants by 33.7% compared to
control as the exogenous As level was in 50 mg-kg™". Oppositely, applying LDO could inhibit the growth of rape and reduce the As uptake
amounts in rape as well. However, LDO is improper choice relative to modified red mud in regulating the availability of arsenic in meadow
cinnamon soils.
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Figure 1 The effect of adding amendments on available As contents in soils under different incubation time
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AE-As represents easily soluble arsenic ; Al-As represents aluminum-bound arsenic ; Fe—As represents iron-bound arsenic;

Ca—As represents calcium—bound arsenic ; O—As represents residual arsenic
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Figure 2 The changes of arsenic of different fractions in soils under different adding level of amendments
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AR, SRR , LDO B il BEAA
T/ANMER AR, SEELWE™; otk RMT A1t
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mg -~ kg™ I A 358 H AT 25O Y B DU AR T 40% L 1
XA EE I — 7 15 S I AR 5 AN [R]85 FR st ) R+
A O ) AR AR — 2, 53— Dy A — e R a2
FU /NI SE MR A, RIVEY R i
A R BT BRI AR R . MR
T A R 2 2 PR 2 I AR 24, R
S 5 HAMIE AR Z M AAAEAR B AR DL A A
HINREEE RN, A Bk Rl e RS by B
SR MER) , R AN B
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Table 2 The changes of available As concentration in pot soils

before and after harvest(mg-kg™)

- TR WoR I
10 mg-kg” 50 mgrkg? 10 mg-kg” 50 mg-kg”
CK 279:0.08  19.890.13  232+0.03  11.96+0.27
LDO 1432004  11.39:023 098003  4.10:0.01
RM1 2.68:0.05  17.06:033  229+0.03  10.0720.15
RM2 255:0.18  17.362029  1.99:0.02  10.400.06

e 1 RIS 2 B e Bn] i, LDO Ab PR M I
TR WA B P, AT R SR AL NI SR I A
R TR o IR, RIEE LDO Rf/IMiisié™
A RF R, (R BRI/ NSt L
Semp IS, PR, 7ER FH LDO BhR5 i S i A it
M7k

&1 SEUFIX/N S EERS AR AE

Table 1 The influence of different amendment application on aerial part of rape

. 10 mg-kg™ 50 mg-kg!
o EFRTE e M EFR As S /mg ke M FIPRL As B/ pg e plot i FEFE/e M EER As Eim/me ke M EIBIRIL As /g plot™
CK 0.50+0.01b 0.73+0.04h 0.37+0.02b 0.99+0.06a 2.85+0.03a 1.43+0.02a
LDO 0.15+£0.03¢ 0.71+0.02¢ 0.15+£0.01¢ 0.14+0.03d 1.86+0.02¢ 0.29+0.01d
RM1 0.65+0.01a 0.88+0.01a 0.44+0.01a 0.82+0.02h 2.29+0.01b 0.95+0.01b
RM2 0.60+0.01a 0.69+0.01d 0.34+0.01b 0.73+0.01¢ 1.89+0.02¢ 0.65+0.01¢c

T AN SR [R]— b e A AN ) i A7) Ak FL ] Ak JE 22 57 1. 35 (P<0.05)
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(1) BEF RS R A AE , % LDO . RM1 FHIRM2
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mg ke (U8 10 mg-ke™ B} ) Fl 5.77 mg kg™ (43
1w 50 mg-kg™! 1), IR E 25K 49.0%F1 52.2%

(2)%s /i LDO . RM1 1 RM2 A I 35 5% i ¥ 4 +
HRERTE A . AE-As JIr b7 Hu 9] -5 Bk 700 o 2 i s
Lt s Ca—As It 7 be ) 5 0 A0 500 75 2 i 1F LE 5 Al-As
o5 LA BE RMO AT RM2 7800 4 55 1T BAAE s Fe—
As fIr i F 5 LDO B hnE e b, 5 RM2 Ui
AE H .

(3)RM2 fig— & T2 BE b BEAK /N S b b 358 45 i
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