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Abstract

In order to explore the migration and transformation of Cd and As in the agricultural soil around a
tailing pond in Hunan Province, the content and form of Cd and As in the soil were determined by
the soil column leaching experiment, and the leaching characteristics were analyzed. The results
showed that: In the early stage of leaching, the relationship between the reduction rate of the two
elements in the topsoil and subsoil is Cd > 0 > As, that in the middle soil is Cd > As > 0, and that in
the acid is Cd > 0 > As; In the middle stage of leaching, the reduction rates of the two elements in the
topsoil were Cd > As > 0, and the content of the other layers changed significantly; in the later stage
of leaching, except for the topsoil, the migration of Cd and As in other soil layers was similar under
different leaching conditions. The results showed that the cumulative release of the two elements
was As > Cd under acid leaching condition, and As > Cd under neutral condition. The concentration
of the two elements in the leaching solution was As > Cd within 0~48 days under acid condition, and
Cd > As under neutral condition. Acid condition promoted the release of As, At the same time, the
concentration of Cd and As in the leaching solution decreased or stabilized with the extension of
leaching time, and the order of sensitivity to the acidity of the leaching solution was Cd > As. The
morphological analysis showed that the available Cd in soil was mainly acid extractable, and As was
mainly in the form of residue; the correlation analysis showed that the effective Cd was negatively
correlated with soil pH, and As was negatively correlated with soil organic matter. The ratio of acid
extractable Cd increased with the increase of clay content. The content of As in acid extractable and
oxidable state increased with the increase of soil clay. This study provides a scientific basis for the
follow-up prevention and control of heavy metal pollution in agricultural soil.
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EHWE. FIEG0~120 c) HAKM T, JEHB(90~150 con) ARt R SEEE T I35 704 48 stk 2L
49 1] 90~150 cm - 3ERL AN L ERAL /N, (RIS S 5 T I ) R AR IR E N 1.5 m, 4 30em N—
2o BIREARE, SIHCREERT B R ifi_ EARCREW R | R, F2 s &,

Table 1. Basic information of profile soil sample

=1 BEHEHERER

Rl WEem) S HHR) L% s
Layer Depth (cm) Colour pH Organic matter FERL Clay ¥yBL Silt RE Sand Texture
1 0~30 iRt 7.03 5.86 1.6 39.62 58.78 Wit
2 30~60 Kt 735 3.80 1.48 38.38 60.14 Wit
3 60~90 Kt 7.39 2.97 1.52 32.18 66.3 5g:
4 90~120  XK#fn  7.06 5.59 1.96 45.32 52.72 b Pt
5 120~150  KHEf 722 7.52 2.68 62.18 35.14 Kb s+
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Figure 1. Change trend of metal element vertical content
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Figure 2. Content characteristics of Cd and As in leaching solution under different leaching conditions
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IO SE R R PR E AR T R Cd R, R K R BRI 83.93 ng, NERTERAT T
(15 ff o BRIMEMIESRAE R Cd FLEA B TEREA SEIC RIS eI AR Ak, 17 AR M 24 T Cd 25 bk
FBHRE RO B B, USRI, PIRR SRR Cd R B ZE B0, T IBHI . R Rk
W Cd IR BEVE LA 5.16~10.75 pg/L, SARMEHIES 12 R, BRYEZM T Cd PR EEIEEY 1.09~5.56
pg/L, B HIAESE 6 Ko S0 A A A i v SRk i b Cd IR BESS R T RRYE S5 1F, BLIREEIIE AR
PERATIN 2.8 £ 5 Cd AHRBRYESFAF AR T 3 As (BT, Hom R BRRREIE N 199.37 ug, A
PRSI B 2.5 %, ARFFLRII21]: BRNT AT (6 B3 rh s MR S B0, R T rr DL S PR s R
MR, ATAE As IR BN BE, RBEBCEIE N, SEIGAIAN, AR T As FIRBGE R BN E -
P 2 R As IR JE TSN 5.11~7.79 pg/L, KIS 6 K, BT As BFIKRIEE
FEI 10.8~12.55 pug/L, SNMEH IS 48 Ko BRVESRAE T As FIWREESME A P I 2641 T 1.8 fi.

Table 2. Effect of leachate with different pH on total dissolved amount of Cd and As
F* 2. TG pH MIERR Cdv As RIBHERIFM

JLE _ _ FrifE 2= AR5 R Y%
Element pH =438 pH =675 Standard deviation Coefficient of variation
Cd 17.30 83.93 33.31 65.82
As 199.37 83.07 58.15 41.17

XA, BRYVEZGAE Tk R e R RV RN KRN As> Cd, TR TN Cd> As,
PRYEZEAFALHE T As BB W Cdy As PRG3R AR BE BRI NS 18] R SE (105 3271 B BRR e a5
R2 P W SEIGWIERT. hi, ERYVESRMF RN As RIREERT Cd, HERAF R, KIS,
PERIESC AT TR ICER IR LA 2, TORRTEMIESRAF T As IREEIZ KT Cdo #1742 2 ATBUE H Cd ki &
B IR RR I R AR ER, A ERIESA AT Cd IR AR 5 RN 65.82%, P I 0 IR
T2 FE I BURRE FE I 9 Cd > As.
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&R T FR LA AR AR AR A AT RAE, R E MRS & @ e R AW R
AR S HAEN G P RAE TR A BB AR [22] Hob &8 “ LB R A2 B AR A s R ORI [ £k 17 835
Sy&IE, WX AARMERERZ MK . AN F 48 Ju R I A S0 K H R (R KA BT 2 5 [23] [24] . 3@ ARk
JESEIG PR T Cdy As LEAN [FRIE AR A N AN [RIR B2 1 2 b % T 25 2 [ R AL A

RAERIG TR, ERESETHER, WATISRIUMT, 4] Cd. As MIEEH /7 AR E.

PR TT, 3Er Cd 1A 2 R B L 2R FE R i sy RN E KIS, &L Ed cd S
RGBS > BATHRES > EJEA > ArEEs, Cd A 2GS 32 2 DURR AT SR UGS A ol ik Ji
ARE. LR Cd BReTHREGS (& L) Bl 3 R R A R R K K. BRIEMIESRME S, L2 Cd
(G 250 22 BB N 1) Ak 522 5 ek N I 38 R a8, Hod 90~150 em )2 1 Cd BR T H2 BUAS (7 EL ) B IR 8] ) 4E
i 2 e/ N R R s, HARFEL R . B 60~90 cm 1241, HAKLEH Cd iTEME
(7 bR BE 18] (B I BRI, Cd ARSI ASBE B & 3 B, SilkigRTAaEL, &% )2
Cd FIRR IR IS B B0E TR, X SRR IR 7045 1 —825], TRt TRKMIEE =, Cd
B rpE HO AT B ARk, T3S MR B N B, M, HYRN CO &5 & TR HCO; , fHRRR Eh 45 &
A Cd AR P R& BT Cd FITEAS & A SR BONAL,  Cd I SR BUHEN T
FRAE AN e TR PTHREAS (5 L) Cd B =338 A okiokr & B 3 K 36 K
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Figure 4. Histogram of vertical As form percentage of soil
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FLZET As (A RCR BRI ISR A T A2 AR . 0~90 em £ /2 As BT & EL IR R

A > EEA > TEAE > BRTHRIGE, 90~150 cm LERIUAKRES > wlEhE > TEREE >
BT IR . MRIEMIESFAT T & L2 As (ARG, BRATIRIGS 5 LU BUN, TR As B+ )2
TRIE R IR A S e g, TR R IR RS As B RS T LR PR T, BRATRIGS

MIA AT As 72 60~90 cm LJE2 & Efe/h, KEZEHRK, 0~60cm LJEAERAR As AXF T F )= 115
TERK. BTSSR A As & 5 BE TRk 1 2201 525 3G K 4 B .

EBITTRNRAFTES R 72 AR RERMGE RS, HAYA RS 58 pH. A HLR)SEH
WHE R AEAE B VIR R [26] [27] A RIGRFE L2 & TC R AEM ARG 5 T St i, i &E o
HRUABERNGE RIS 3 pH. BRI ER, ZRWE 3 B,

Table 3. Correlation statistics of heavy metal effective coefficient and soil properties

3. EERBVNAKSHIRMRMBEX MR

J2 i (cm) TEH AR WIEW pH = 4.38 W pH = 6.75
Layer (cm) Element (index) pH HHUR pH HHUR
Cd -0.903" 0.371 —0.878 0.613
0~30
As 0.183 —0.649 —0.220 0.352
Cd —0.645 0.489 -0.879" 0.436
30~60
As 0.311 0.055 0.759 —0.444
Cd —0.842 0.535 —0.764 0.633
60~90
As —0.087 0.082 0.337 0.300
Cd -0.915" 0.532 —0.841 —0.604
90~120
As 0.761 —0.228 —0.135 —0.638
Cd —0.258 0.801 -0.773 0.755
120~150
As 0.696 -0.881" 0.778 0.087

T *EEASIE 0.05 /KRN LR ASG; *+EE(EE 0.01 KO0 _E & 2ZE M.

Gt AT R, BRYEWIESAME T, KL)ZH Cd A R %S 115 pH £ 0.05 /KT b 583 7GR
%, 30~120cm JEFE A, 7E 90~120 cm 543 pH 7£ 0.05 /KT E 2B Z AR, KEEF As A KR
5 A PURLE 0.05 KV ERICNFAIRGK R oI, BRYEMIEFMT, L8 Cd AW B3 %
%445 pH Mg, LI% pH BN AR SIR R, As (EIR 20 F 2 A HUR & E N
o, PR, S EEFMITRNE RS BEE YR BN, Cd A=WE 24kt 3% pH
() AR T 1S 528
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(1) WIEYIAE L2 Cd E TN, As B2 . WIEFR IR LT, Cdy As 7£(0~30 cm)Fl
(90~120 cm) - ZH T B, FRPEZME R Cd 1E 0~90 cm L2 H IR, As 7£ 90~150 cm & B4 T FEIK,
SIS A As 7E 0~120 cm T R, Cd £ 30~60 cm A it 2.

() FRMEMIELM TN, BMOCRN RBRBERIA As > Cd, WK K/NKFRA As > Cd,
AR, REBRERIN Cd > As, WEANK/NKRN Cd > As, BRUEFAMRIET As FIRI;
M Cdy As (U BE BE IR [A] (R ZE i 2 R PR ECF RSB S, R 0 2R IR R FE 1) BBU AR B2 it 7
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