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Effect of Comp0s1te Leaching on Cadm;um Removal' Efﬁc1ency 1n Plow Layer SOll of
Agrlcultural Lland and Its Fun(;tlmfal“Regulatlon ¢ 5 [ — T
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CAO Kunun, ZHANG Sha- sha, HU Xue- yu , ZHANG'Min, HUXiao-xiao, WANG Zi-j Jm i ‘ ol
(Sgh_ool of Environmental Sludles, China University of Geo}smences, Wuﬂan 430078, China) . o

Abstract: In prder to explote the feasibility of soil leaching and the fomedbbtion of aglicu ltural land polluted’by med fium (heavy) cadmium (Cd), the soil column was used to
simfaed in-Hhu leaching , and the,¢itric acid (CA) + ferric ‘chloride(FeCl,)- 'COIEP_QSﬂe leaching agent was selected. Under the optimal concentration combination and the
addition amount of the composite leaching agent, the distribution characteristiés of Cd in the plow-layer soil and below were 1mesl1galed The influence of the leaching process
on soil healtl and the regulation effect of biochar were also investigated. The results showed that; D 0. 1 mol-L ™" CA and 0. 01 mol+L ™" FeCl, were the best concentration
combinalior'is; under this concentration combination, when the eluent reached 9 pore volume, the content of Cd in the 20 ¢m soil column was lower than the risk screening
value of 0.4 mg-kg ™" (GB 15618- 2018) in the corresponding pH value of the tested soil after leaching. @) Under the optimal leaching conditions, the longitudinal
distribution of Cd in the 60 ¢m soil column showed that the content of total Cd increased with the increase in soil depth after leaching, and the leachate of the soil column
contained a certain amount of Cd, indicating that the leaching process promoted the downward migration of Cd. The content of available Cd in the soil after composite leaching
also increased with the increase in soil depth, which was partly due to the change in exchangeable and carbonate-bound Cd in different soil layers. @) A portion of the soil
health indexes and enzyme activities decreased after CA + FeCl; composite leaching. The addition of biochar can improve the health status of the soil after leaching; the soil
health indexes and enzyme activities were restored significantly, and the risk of Cd reactivation also decreased after the addition of biochar. The results showed that part of Cd
in the soil can be leached below the plow layer by CA + FeCl; composite leaching; however, the leaching process may have a certain impact on soil health, and biochar has
a significant effect on the recovery of soil after leaching.

Key words: composite leaching; heavy metals; health of soil; migration and transformation; biochar
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Table 2 Changes in-the leachifig rate of Cd in soil during composite leaching-conditions/ %
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0.1 mol-L™'"###H2 (CA) +0.01 mol-L™" & 1k 4k
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7 S | - ] - #
f ' & § i‘: - _f.-“"'-
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3.5, 7 o FLERPRBU S Ak R 0 4 S st
Cd F9 B BUBK Uk 2 43 9 O 15.09% | 41.99% E ol
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FLB AR B, e J 2 o (& Cd) 2 0.382 .
mg-kg ' RT3 pH ST (IR R I & o 3 m A .
FRfEY (GB 15618-2018) i Cd Ay AU fifi 14 15 ( 0. 4 SLAT TR LR (A FLBR KB

mg-kg ™), LR R E R T 1, 3.5 A7 FLBR
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E1 E&KEFAERMETLED Cd HIMHEER

Fig. 1 Leaching rate of Cd in soil with different amounts of eluent
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~40 cm 12 Cd FiE R FHEIL(P <0.05),HH 0
~20 em T JEBFIREK 3K 54. 5% , F WM PE 2514
X EBRHHEE T Cd BUR B3 40 ~60 ecm + )2
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R 3. kvt &=y 9 FLERR A 0.1

mol-L ™" CA +0. 01 mol-L~" FeCl, E-&WE/5, 13
ﬁ BUBT , HL S 3R A A0 2 i bk v A ) A B

HAFE RN B Z K (P <0.05). BAMKEE
iiz% pH. CEC. o (Tf# &) Fl o (HFH ) 7351 4
3.49, 4.35 cmol-kg™', 128.3 mg-kg™' Fl 71.5

VUBCKRBEET A B REAR T 42.7% | 48.8%
18.5% M132.1% (P <0.05) , LK T CK 2L FEH
Xif N F R

T R G AE R VR R Y AR IS MR
B, 5 g 4% R B AL 2 o AR A O kv
T g b S A S R RN DK e 1 4l hy
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0.51 mg-(g-ZO min) "', 9.57 mg-(g-d) "' 1 0.08
mg- (g-d) ~'. CA +FeCl, B EWPEE ik 3 PG
PEAS [7) 7 B2 R ARG, 1 i 20 531 O 23.49% . 1.7% Al

89. 2% , Hir RS Pk A B i B K, Sk R 22 57 8
ZE(P<0.05).

R3 MEMETEERERREEENTL

Table 3 Changes in soil health indexes and enzyme activities before and after leaching

Bzt | RVE R CK CA + FeCl,
pH 6. 100 +0. 010 6.763 0. 040 3.493 +0. 057
AL/ % 3.189 0. 047 3.016 0. 037 3.329 +0.r0.49
CEC/cmol -kg ™! 8.501 0. 077 8.604 0. 178 4:353 £ 0/089-
IR RS b A5/ uS em ™! =l 265.333+7.024 86.700 k2. 252 375. 667 £9. 504,
WA/ mg kg ™! ' 157. 500 +3. 500 156. 333 +4.041 128.333 +4,d41 |
R/ mg+ kg’l 11. 317 +0. 530 11. 000-£0. 687", 27. 883 0. 501 4
LB/ mg kg _—105.333 1. 607 10;.“'2&33 +1.528 71.5003.629
. - A/ mg- (g-20 min)= 1 S 50.512£0.002 [ % 0.495 £0. 004 0. 392 +0. 009}
f T oy TR /mg- (gfd) 7 / ?' 9.567 £0. 926 S T 800 49 989" 9.407 0. 27{3
= | I MR mg* (g ﬁ}a g 0. 083 +0. 003 /0,124 20.002 0. 009 +0. 002
{ : ¢ 3 f ,ﬂl k . '
2.5 i%ﬁﬁdﬂ‘ﬁ {%%iiﬁ%@%ﬁ ﬁﬂ@ WE KGR, 49% -BC AbHE 13k 4 THEHR 51 4075
e _4.18 cmol-kg™'. 447.8 mg-kg™' Al 0.158
ﬁ%ﬁmfmﬁ’w:ii%ﬂﬁﬁx&ﬂﬁﬁ :@'ﬁﬁﬂflﬂa@ mg- (g-d) ~' BRI A9 BT 1 CK AL 35355 T+

Yt w‘fi/\ﬂﬂwﬁ%):iiz% HEATIR 2R SR A=) R
BT 4158 pH . CEC ., o ( HCE) 0K EEIS P 1Y
AR BB FH B, H 4% -BC &b BR A FE 5 0E BE R T

BT 20.7% . 32.5% . 469.7% Fl 61.2% (P <
0.05). 4%-BC AbBEXIE Ak fE 13 EA B &K
o AR

2% -BC AbER (% 4,55 0 d IREEIEERRSL) . 22 60 d BEAh 525 R BE e Bl 1 97 8] A9 28 4 CKAb
x4 EYRREWT LEERHETN
Table 4 Changes in soil properties under the influence of biochar
W b7 s HFR T
0 20 40 60
CK 3.563 +0. 006 3.697 £0. 015 3.857 0. 031 3.937 +0. 050
1% pH 2% -BC 3.917 £0.015 4.163 £0.012 4.397 0. 012 4.433 0. 023
4% -BC 4.193 £0. 023 4.517 £0. 031 4.720 £0. 030 4.753 0. 006
CK 4.169 0. 122 4.375 £0.271 3.357 0. 121 3.155 +0.079
43¢ CEC/cmol kg ™! 2% -BC 4.727 0. 166 4.635 0. 090 3.674 £0. 242 3.524 0. 046
4% -BC 4. 886 0. 046 4.922 +0.135 3.700 =0. 375 4. 181 +0.079
CK 79. 800 £2. 265 73.900 £1. 353 78. 000 £0. 520 78. 600 £ 1. 345
LT /mg kg ™! 2% -BC 233.600 £4.371  249.300 +4.036  261.500 +2.425 287. 600 4. 660
4% -BC 376.800 £3.341  413.200+9.755  425.900 =9. 498 447. 800 +3. 666
CK 0. 020 0. 001 0. 063 0. 002 0. 063 £0. 006 0. 098 +0. 006
IR/ mg - (g-d) 7! 2% -BC 0.016 =0. 002 0.078 0. 003 0. 104 £0. 008 0. 122 0. 002
4% -BC 0.019 0. 002 0. 131 0. 006 0. 154 0. 009 0. 158 £0. 007
CK 0. 065 0. 022 0. 090 +0. 000 0. 118 0. 006 0. 128 +0. 003
AR/ mg kg ™! 2% -BC 0.070 +0. 005 0. 077 +0. 003 0. 103 +0. 003 0. 110 +0. 000
4% -BC 0. 063 0. 008 0.073 £0. 008 0. 087 £0. 003 0. 088 +0. 003
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