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1> ,20~40 em )2 BEEIE TN, 40~60 em £ )2 BT B B, 75 60~80 em )2 X HRHZIE , S5 SZEMT AR Cd & 5 LA Cd 2
WEIEME, 5 LA LR R W AAEDE . RZWME-IRZ B G 18 2 08 A dF17 138 Cd 5 B & 1 [R) B SE UGS i & 42k
J 3 LI T e R SR A T

KEEIR : CAV5 Yy ; L35 vk -BIL B BB s e 55

FESHES X533 XEFEEGA XEHS:1672-2043(2020)02-0275-07  doi:10.11654/jaes.2019-0869

Remediation of cadmium contaminated vegetable field via surface leaching—deep solidification combined tech-
nology

YANG Zi—yu'?, YANG Zhi-min"*", CHEN Yu—cheng'?, CHEN Qing—hua'?

(1. College of Resources and Environmental Sciences, Southwest University, Chongging 400716, China; 2. Chongqging Engineering Re-
search Center of Rural Cleaner Production / Key Laboratory of Agricultural Soil Pollution Risk Management and Control for Ecological En-
vironment in Chongqing, Chongqing 400716, China)

Abstract: In order to study the effect of surface leaching—deep solidification combined technology on the remediation of cadmium—polluted
soil and cadmium content in vegetables in Chongqing suburbs, field experiments were conducted to investigate the effects of tartaric acid
surface leaching—hydroxyapatite (HAP) deep solidification and water surface leaching—HAP deep solidification treatments on lettuce yield,
quality, cadmium uptake, soil total cadmium, and available cadmium content. The results were compared with those of treatment by tradi-
tional repair agents such as humic acid and HAP. The final results showed that talc acid leaching—=HAP solidification could significantly re-
duce the cadmium content in lettuce stems and leaves by 22.89%; furthermore, the lettuce yield significantly increases by 16.89% accom-
panied with the quality promotion. Meanwhile, the total cadmium content of the surface soil of 0~20 ¢m was reduced by 30.71%, while the
total cadmium content of the deep soil of 40~60 cm increased by 51.57%. Under these two kinds of surface leaching—deep solidification
treatments, the available cadmium content in soil at depths of 0~20 ¢m decreased, then slightly increased at depths of 20~40 c¢m, followed
by a significant decline in the 40~60 cm soil layer. When the soil depth reaches 60~80 cm, the available cadmium content was closer in
value to the control group. The cadmium content in the stems, leaves, and roots of the lettuce showed a positive correlation with the soil

available cadmium, while it was negatively correlated with the soil organic matter. Surface leaching—deep solidification combined remedia-
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tion can, therefore, realize the safe production of vegetables while remediating cadmium polluted soil, which is suitable for production and

remediation at lightly polluted vegetable bases.

Keywords: Cd pollution; soil; leaching—stabilization combined remediation; lettuce
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Table 1 Properties of studied soils

- e R AL
7D pH - . .
. T'otal Cd/  Avaiable Cd/ Organic matter/
Indicators pH value o o B
mg-kg mg-kg g-kg
Bl 7.15 0.538 0.245 34.157

Numerical value

2 Kwigit

Table 2 Treatment methods and dosage of remediation materials

b3 I iEN )7 Surface(0~20 ¢m) )7 Deep(50~60 cm)
Treatments Repair methods Jiti FH 12077 Reagent Jiti JH 4 Dosage/t - hm Jiti F 37 Reagent Jiti i1 Dosage/t - hm™
CK X T 0 T 0
T1 JE A R AL JE A R 3.78 ok 0
T2 HAP#lifk HAP 5.63 ¥ 0
T3 JKiRE-HAP [#1k 7K 1.26 HAP 5.08
T4 AR E-HAP [ £k AR 1.26 HAP 5.08
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Figure 1 Design of field experiment
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Figure 2 Effects of different treatments on Cd content of lettuce
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Figure 3 Effect of different treatments on yield of lettuce
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®3 REISLE X R MR AR
Table 3 Effect of different treatments on quality of lettuce

ab 3 YRz C & J50RE AR
Treatments Vitamin C/mg-kg” Reducing sugar/% Amino acid/mg-kg™

CK 460.67+15.18b 0.80+0.06¢ 696.67+27.47b
T1 431.67+24.68¢ 0.91+0.01b 745.33+60.28ab
T2 425.33+6.51¢ 0.66+0.02d 746+27.51ab

T3 435+19.47bc 0.96+0.03b 616.67+49.50c
T4 496.67+2.52a 1.30+0.01a 805.33+43.01a

5% 62.81%(P<0.05) ,{HAE T2 AL H T I 2 FRAK , B
H17.09% , 1245 5 55 5 0B P WF 9T 45 A B 22 5
A e R Ry B IR h RE % W B 28 5 42 & B g+, X+ 38
R BR VBE R SR R U R B B I B
FH o X 58 S 2 LR 1) o R UL B T T3 LA, H:
SR Ab PRI ol 5 I 2 SR R 1 B T, e T4 1 2
R, THIE R 15.60% (P<0.05) o A3 HLER X 4 32
thOR R MER PR SR B — 8 S IR AT LA
P& R MRV PR Wl i A S il it o A I AT R,
A ) TR 0 3 A 3 ) S WSR3 e
SRR RS OEA R JE T RS A
il BT
22 RERZ-REEHEET TENZME
2.2.1 XF CAGN L FE (152
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R4 B H BHIR . CIEENBEECISERPBEXERG)

Table 4 Correlation coefficient(r) among the pH , organic matter, Cd contents in soil and Cd concentration in lettuce

bR LA L +H4ecd  HHEARC PRI Cd BIFFR Cd
Indicator pH Organic matter Total Cd Available Cd Cd in stems and leaves Cd in roots
pH 1
FHEA PR Organic matter 0.482 1
1345 Cd Total Cd 0.279 -0.182 1
+HEA R Cd Available Cd -0.814%* -0.781%* 0.03 1
55250 Cd Cd in stems and leaves -0.526* -0.845%* 0.135 0.786%* 1
B 9R Cd Cd in roots 0.555% -0.877%* -0.007 0.824%* 0.907%* 1

T 57E 0.05 /K- ORI E ARG, 7 0.01 K1 (U)W AR

3 #ie

(VA BRI PE-HAP [5 b Ab BRAS 55 552501 Cd
i I SRR 22.89%, BT 16.89% , H X
T 5 it I R R 5 -, T LT R HLA P A Bt 5 5
HLER Cd 1 75 2 2 PR 31.68% F1126.01%

(2) T A7 BRIk e —HAP [ {L AL PR 0~20 em 120~
40 em 1 JZ 194 Cd & 5 A% 30.71% F1 21.29%, 40~
60 em )2 14 Cd & 535 /0 51.57% , 3 5B R HEAE
JZ 54 Cd (Y[R R 98 1 Cd Ik BRI AT 3 4
DY S E

(3)HAPffi + 48 pH & E T+ T 135/ pH HLA7,
T PR 0 26 J2 7K 0 — [ A A G 4 392 pH A S 25 5
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