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Abstract

Heavy metal elements entering the soil cause soil pollution, which is hidden and difficult to con-
trol, and affect the food security production, is also a serious threat to the security of the entire
ecosystem. Therefore, it is necessary to carry out risk management and control of land resources,
adopt various measures to realize the safe utilization of moderately and lightly polluted farmland,
and ensure the safety of agricultural products. Aiming at the weakly alkaline Cd and Zn polluted
soil in XX District, this paper adopts adding soil conditioner to reduce the biological activity of
heavy metals, and then reduce the accumulation of heavy metals in species of plants, so as to real-
ize the safe use of land. The results showed that the bioavailable content of Cd in soil tended to be
stable after adding conditioner in the test basin for about 6 weeks; in the field experiment, the
conditioner can reduce the bioavailable content of Cd in soil by 10%~28%, and the content of Cd
in Rice by 0.03 nG/g, meeting the food hygiene standard. Reasonable addition of soil conditioner
can realize the safe use of polluted land in the study area.
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I ESRICRAH(CD). KHe) H(Ag). H(Cu)s £(Au). Z(Fe). #i(Pb)%E. T2 ANKE
17 ANE B () B AR, (BB E NGB B e 2 Tk R 2), L3 i E 4 JE 5 Je ok ™ & 1]
[2]o RS ) E 48 U R B AR SR N R A B BE LIS E BN, A NSRRI K G
F[3][4] [5]

AU FCXALT 22 ik, b BRI R YT A B 20 pp AR, IR R 2o 4, ¥
A4, AT TARE R IR B, A, BE. BB B B 8. . &SE LR Y B,
A, . B B LS LR E BRI S A R I AP A B RN E RS
ST, LI Cd S EBAE 0.6~1.98 ng/g, Zn &8 123~248 pg/g. WHEEFER EEH 5 TR 3F
B R it G AN 25 e N 25 B A T S AU £ AR BOR (CARS AR £ R RD &6 [7] [8] [9] [10]
I VEi e R AR

2. MRISHE
2.1. KIgHRL

BESEI B TR LA T X I R AR B AR L3, oK FE L, R BRI E S B e R S BT NE 1.
TR, GUIAIRS), HIBRATRER, BAXT, SRR E AR, & HELR 4 mm)i
AE&H.

WEFRA AR, 857700 . BoKBREREE . W& TEXR 100 H. 200 H). AHK. 99KE8 .
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Table 1. Test soil characteristics

= 1. it HIREHE

BM®  pH  CaO TFe0s AM Cd Pb Se  Ti  Zn ﬁ% gﬁ H @fﬁ ﬁﬁ V?Z %; ;ﬁz
TN % mg/kg

TO1 781 435 413 212 158 3311 0110 3603 1651 0951 126 0008 182

T02 770 442 424 200 198 3532 0110 3690 1863 075 100 0007 162

2.2. RESE

2.2.1. EREHIK

KM WAER 20 em 1) pve BUIFITIALG, FEm 25 em, 38 LB BERAR, MOREAR . EAREHE R
4~5 cm F)AIERY, AOERD bEICE —okuEAR, SRS AR I RO RS, R A A A A R 1)
ZXH(1.25 glem’), FFEIAT 1L 7.2~7.5 kg, LI HEERL 1 om BE A5 FEIX - HER A To-1
T, SRR S I N BT B R IR AT, BRSNS SOV WA 20 K 3L M 6 NI A
XFEE

Table 2. Conditioner additions

= 2. EIEFLRMIER

4-3% TO1 575 g LK ER B WEPER(100 H)  iEMER(200 H) ELPR7))
M1 - - - -
¥ 2 - . .
3 TEXT
H 4 - - - -
5 - - B,
¥ 6 AN L

WRIEFFUG G, FH pH A 7 (R KB TBHTEAREE, W2 300~1000 ml/¥%, WiHG5EE 28 10~30
mm/IR(FERT ), 3~5 RWHE—K, BAERRIL. 2575 15 K. 30 K. 45 K 60 K752 Hrill it .

2.2.2. RRWAE

FEARTE AR 2R 24 K 2 b N dEAT o« TEZERLEE (AR 32 em, 51 30 em) 5B 5 om B[ 4l47 9
W, SRIGFRIL 48 kg X LIRS T ELE 3k, JFA 1T EFERIR), 0 a4 b A5 7 g i
. BAKEREREE . WEPER (100200 H) UKEM E N 3) 5 HERS, HEINBRAES. &3 A6
NIRRT AR . ARG, BRE TN BERPE 60 X, HIRFEZNIMA pH N 7 KK
BRI HA D EKBH), REWR 3~5 HBOUKEWA, & 10 KRICEIERF S, KT, Plsair
M o

2.2.3. HiERE

TERFFE X — ek 35 2K, 98 30 KIAEH, 43 10 x 8 KGNk, Hubfa kA + HIEEIT,
577 1E 435 BB K S I . 3620 12 AN, RSN 4 FREBERI(E 4), 1 AE AR . P ER A AR
AU Sl b, R R RO, 702V B IR
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Table 3. The addition of pot test conditioners
% 3. ﬁﬁﬁiﬁﬂ IJ/IJ\‘}JI]’IH /R

+3 T01 AR KRR wmER (100 Hy  3EPER200 B) AP YR
@l - - - -
w2 - -

W3 2 EAXT
w4 - -

&S - - -
W6 M Eponzd

Table 4. Conditioner additions in field trials
% 4. Ea I‘Eﬂﬁﬁgﬁiﬁﬂ /lJ\\jm'Iﬁ /R

Tl ) 3 T4
I 1 - - - -
I 2 - - - -
e 3 2 EXF

23. 3HAE

2.3.1. 3% pH ENE
FREL 10.0 g H3EFETE T 50 ml (IR RIBEAR AR, N 25 ml K, F#E /I3 RE S8 I 2084 2 min, & E
30 min, A pH THl%E .

232 TEGEESERENE
IR 4:1 (VIV)EIK-HCIO, JHAb 5, F H B & 25 58 1618 R AEAGSE Zn. Cd & &

2.3.3. 138 Zn. Cd HEHSE
K e AR B g PR, Hodt Zn SR 0.01 mol/L Y CaClL #28X, Cd %] 0.1 mol/L ] CaCl, #2HL,
RN 1:10, 180 t/min FEY 12 h, 4600 r/min 5.0 5 min, 35S sEAM .

3. BR51118
3.1. EWEHR

3.1.1. 3% pH Tk

FERBEARAN 60 K 135 pH AL Wl 1 Fras, #E 10kE 2 76 30 KWL 35 pH {H H I0/NE 350,
HApB PR, B2 R4k R 520 A K

SR, WL 8 pH EAE 7.7~7.8 Z 8], ATELAEGHE 3. A 6) LI pH (A EAE 7.8 M. &
B = 39 7 A I N SR 3 pH B R

3.12. TEMPEERBITE Zn, Cd BRSTETL

XPEEAE(RE 3 4 6) -4 A RS Zn & EFEA I (B /MRS (&l 2), 38184 0.3~0.4 ng/g; SHTLEL
FECHE 3 KE 6)AHEL, WRINEIEAN G L b G ¥Es Zn SEEZEN I, Hodk: 1 R 2 MRCREm, i
WA RS Zn 1S E REA IS () b W R RS, B 60 RFEMEZI N 0.7 pg/g: A 4 Ak 5 LI ERHES
Zn AL BRI WIMHE LI N 19 pg/g, 7555 30 RMIM{ELI N 18 ng/g, Z et NfaE .
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Figure 1. Changes in soil pH over time
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Figure 2. The variation of available Zn in soil with time

2. BIEPBYES Zn FEESERI T LI

Pl 3 ke L AT 39 A RS Cd B2 B LI IR (7] ) A2 A A5 L o
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Figure 3. The variation of available Cd in soil with time

3. HIEDEWA Cd FEREH T IE R

XTEEAECHE 3 AIEE 6)Bon H3ER A RS Cd BiAasg, A BTN [RIT Eo5 2 25 10l A 1 A 2
TS Cd S RN R AR AR L, BEE I AR E G, 32 Cd (& B R

DOI: 10.12677/aep.2022.124089 715 PRI AT


https://doi.org/10.12677/aep.2022.124089

BT, XET %

&, 272 60 KMMEZLAVIIEER 65%, BI Cd HIVEPERFE T 30%DA s # 4 Ak 5 FRE AL, A
VA5 3T Cd FE TR E BRR, 7E58 15 RUWIMMEBHIUGME AR 1729 0.22 png/g, 2 Jadt NEIE KX
e Ra . Sk, IINEERN S B E SR TR Cd RTETE R ERRL, PRIREBKT 30%.

3.2. KiliZR

3.2.1. 1 pH Tk
FARMM S 8] 60 K, AF 10 FRH 1 KA TR . Bk 3% pH Bt & 4 fios, WlES
Xt b7 35 pH A FEAR —F, RN IR EE A A 25 35 pH H = AR S0 .
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Figure 4. Soil pH changes over time

4. 3% pH {ERERTEI LIRS

322, TEFELERTE Zn. CdBEHSZETL
AR I A E LA Zn A 52 B TE] R AR AR A DL vE LA 5o
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Figure 5. The variation of available Zn in soil with time

& 5. TIEPBEHES Zn BERTETLIER

XA (L 3 i 6) LB A A Zn (18 S EOW NI [R] PRI B AR AN S AR PE RS B L A
BRI 2 ARG Zn £330 HRIUKAE G & B IEEARE B E, A0 40 H. 50 H. 60 H)H
EABFRS N %, FRIRAE 0.1~02 pglgs 754 M5 B3R RS Zn £ERT 30 AN B oF A kIR R B,
FEAS WL [E] B ) B 0.5~1 pg/g, Z JERENPARIH, UL (] B8 PR 7E 0.1~0.2 pg/g.
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R LI RES Cd & BRI B A AE ST WL 6. 1 SB(F 3 M 6) o B ARG
Cd WM& EBARE, FEAA 2BV 8] 5 SO s s 76 1 A 2 LI A RGES Cd & S BEULI S 8]
b EEAEL, IMANEEFEE 10 AR THE RS Cd SEEZEFK, FMIEZN 0.2 nge, Gt NFE
S g e FEARIA, WL [E] B 3H P e A S Cd IR BE 207 0.05 pe/g 74 7 4 A 5 IS LR L,
FEIMANHEER G 10 HAG L3R E 2GS Cd 21T 0.35 pg/g, FEIRIE 35%, ZJE3EACNRREERELIN,
{F B 25 A T, LN [T B S IR 29 0.02 pg/go
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Figure 6. The variation of available Cd in soil with time

& 6. TiEDBMA Cd BERTEIEIZS (LIER
B, AR EI 60 K, NN, TIERRE (H A S KA B EAL, AR
A Zn. BRE CA E B A) E KT FRAE, — B INREER G 30 H &2 AR BT s 19 R 4L B4R,
B Cd IBEIE T 35%, JCHZMRAYIF R4 S0 5 SPGB Cd AR AR 2 RO B .
3.3. HIELEHE
3.3.1. 1 pH 1k

P 7 ikl -8 pH SIS R, Heoft TO-1 T0-2 Ay - e AR 15 5 e 2 SR ALY
ALAT RS RE L, AR S BT 4 IR A — 2 KRR RS -

8.1 H

8.08 -~ pH P /
8.06 /
8.04 —\ /

PH
o
1)
IN]

e

TO0-1 T0-2 T6 T7 T8 T9

A6 H

Figure 7. Measured pH in soil
& 7. £3FHRM pH ETER
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ik, XINT

14 pH {EAE 8~8.09 Z [], 7R -3 R AT - IERR B P A R
332. TMPESRATE Zn. Cd FHSLTETU

DO UR BT 5 B PR g A AES Cd & & B E KT X H(TOo-1 F1 T0-2) (B 8), FEIRLE 20%7c 45,
Y X R EAE 0.16~0.19 pg/g.

! —Tr
L\ A
=
S 0.8
% \
T \4
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Figure 8. The measured available Cd in soil
8. TIMPIMBRS Cd 174

=N

P9 A6 H 3 rh A RS Zn S ARSI, INTEELR A b A RGS Zn SEEECT
XL, EE AR 2~5 pg/g, W R BRI A T RE 0% 2 E A LB m TR Zn BEE

25

—H %k
20
=
N
N
ﬁ
5 ~——
10
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BRI

Figure 9. The measured available Zn in soil

9. BIRPFLMWEYZS Zn 15R

3.3.3. K Zn, CA B E
RIS AP~ Rk Cd &L 10 (Cd BREAE 0.2 mg/kg, Zn TEBR EAR1E(GB2762-2017)), ] Wix
56 H BT AR 7= (R RE K EE 8 R UG R AR(CA)FE 0.03 pg/g LATR, Sl T8 2 4 B SbRE & i b s e M PR A
(GB2762-2017) AR EEK, it FH U 375 1 FH Hep 26 7= Bk b R & S AIG, 7 0.01 pg/g 24 .
WRIGHE P Rg KT Zn SEWE 11, 405 EA 16~19 ng/g 208, HEEMEsIMEEARR, Y
YRR FH 5 75 00 S 2 A DG
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Figure 10. The measured Cd content in rice seeds
10. FEAFFEPSUM CIWEE

FFsecd
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Figure 11. Measured Zn content in rice seeds
11. FEEAFRPIN Zn W E

4. &Eip

1) A FCRTI I 4 b TR E R IR R AN e A, LI E SR uER Cdy Zn A
YIEME R BES) Y H — B W, ReA BRI B &, RIR 20 A7 [ A 8UR

2) TN LA DY AN BRI REAE 30 KA A L3 vh &R Ju 3 Cd Zn AYIA RS & B8 2P,
HRASBRIBE 30% L, HIFSEM®: 4. 5 SHANEILESE Cd BRCR T4,

3) KHEHREG R W] 4 5 B0 A 133 CdZn (R 2E A RS & B B3 SUR (FRIRTE 20% 4 45),
H R 0 5 8 0 RARTE RO SR A R, Zn TERBRNF S R 2R 0 2 3 UL

4) X LR cd FEIE 1.59 pglg, BAE Cd HEIX 095 pg/g, wART HIEIAE R SR
(GB15618-2018)1 4 FH + 3[R EFRUEML (0.8 pg/g, pH > 7.5), NAZHEAT AR S 8UE SR B 5 A REfti H] .
{HAR A 750 A AE P2 AR K Cd 2K T 0.03 pg/g, EKT B X & MbrdE T I REE©O0.2 ngg),
T Jte FH R R 7 J5 AR = AR Cd & & AE 0.01 pg/go

E&WE

AR 3 A B V5 IR PR M A8 B T 1 5 (20ZDYF0120)
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