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Abstract: Under field trial conditions, the remediation effects of different passivation materials on farmland
soil which slightly polluted by Cd, and the aftereffects of rice restoration in the second year after the rice-wheat
rotation were studied. The results showed that all the passivation materials had different removal effects on availa-
ble Cd in the farmland soil which slightly polluted by Cd and the content of Cd in rice grain. Of all the materials,
mid-level nano materials and mid-level nano materials with lime had the best remediation effects, the reduction
rates of available Cd in the soil were 50.94% and 47.15% , respectively, and the reduction rates of Cd in rice
grain were 73.74% and 69.41% , respectively.
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1 #RE5FEE
1.1 XA

W TLBA BT L7 X R Cd 5
RHEWFET, IR KA+, WA F ALK
R, i B B 0 it AR o R AR
PEAL P - BHES F 38 e i (CEC) 19. 54 cmol/kg, 4
HLIT N 23. 66 ¢/kg, T it A 4 120. 27 mg/kg, H 3L
BEH 19. 15 mg/kg, AP 125. 56 mg/kg, pH {EH
6,14, 44 Cd 0. 34 mg/kg,
1.2 XA

BLE S (17 -17 -17) KRR (B A =
46.0% ) B Aa JR A=W o AR ) A AILIE 4 AR B )
PR T Yk % i . 2 LM & 90Ok MR
(SMS) & A Z B RFH A RA A, FE A5
L1 SN 07 o 1 i S ) QR O B 2
1.8 mg/kg, pH ffi 2k 12.02, i % (N)0.08% , s
(P,0,)1.38% , 4§ (K,0)0.92% , 4} (Na)0.02% ,
FE(Ca)l4.22% 5% (Mg)2.38% ,fik(Si)0.71% .
1.3 XBaA®EE

1648 bR 36 2 10 A b B . D A it i 4k
FIALBE(CK) |, AN it AT ] 4& 52 4 L s @ 1 K A #
(SH) , A 667 m” Jifi ] 30 kg &5 b1k} ; @ 2E o ib
HL(SWT) ; @A KA 5 (SH + SWT) ; @AW H
HLAE (SWYJ) ;@4 K A= ¥4 HLAE (SH + SWYJ) ;
DA% SMS L (LSMS) ; @1k i SMS Fejifi £1 K 4k
FH (SH + LSMS) ; @ 1 & SMS b # ( MSMS) , 45
667 m’fifi i 400 kg #& & 4kl ; Q0 H & SMS it jiti £1
JKAbFE (SH + MSMS) , SWT SWYJ LSMS kb 3 45
667 m” Jifi i 200 kg &5 b1k SH + SWT SH + SWYJ |
SH + LSMS kb ¥ 4f 667 m® 4&iii 1 30 kg A K, —
J& . 667 m” FEjfi FH 200 kg &5 b1 ks SH + MSMS
RhER A 667 m® ot 30 kg A K, — A5, 4
667 m” Fifjiti ff| 400 kg &5 #1 K, B4k T 2017
A KR 22 55 AR — R it A X6 /N X, 88 I I TRE B BIL
TR AT, b A B T it fam HG At 4 A R0 i — 8 S Ao
BEAL A JS ,2017—2018 4E /N2 2= )z 2018 4E K

Fef 2 Y AN Pt A B4R o

AN BT R R BT, AR B 3 AP AT,
BEDLIX 4143, /N IX 1 AR 20 m*, 45 /)N X 98 R
W 55 B o B OB Bk AR
JE 4 13.33 em x30.00 cm, BIf7#HE 30. 00 cm, ¥k
13.33 cm, SWYJ Fl SH + SWYJ &b 3 1% /N X 4
667 m® jifi zli N Jy 2.2 kg, P,0, H 3.64 kg, K,0
9. 64 kg, HAth 4b ¥ 4 667 m’jifi Fi 4l N 14 kg, P,0,
6 kg,K,0 12 kg, 2017 42 (%) /KK T 2017 4
5 AR, R4 9 H WAk ;2018 4R (R fe /R 5 46
) KFET 2018 AE 5 H R, [F4E 9 A sk, K
e B8 A AT R AT R PR R R A TR B R SR A O A
N, o4 ARG I 235 2R

2 #REiITR
2.1 REAACH A B LG # ot 3 pH L8 % vh

AN TRV AR A L Ak BE X 18 pH(E 9 52 g U [
1, AN [l b B ) 2% 5 3%, P < 0,05, i f&l 1 "] L,
2017 4E7KAg 2=, SH + MSMS 43 %) pH {B $2 F+2%
REdr H W 2, w17 174, 2018 4EKAF ZE
SH + MSMS 4b ¥ %5 pH {H £& 7+ 350 R e 4 H W 3, 2
BT 0.85,
2.2 RREAAHF R LG KRG Cd 4 F
A

AN TR Bl AR A RE b B X K R R R Cd 5 B0 R
Mo UL &1 2, AN [l Ak 3R] 22 S S 35, P < 0,05, HH &l 2
Al W, ,2017 4F 7K #% 2= p, MSMS . LSMS . SH + LSMS
FI SH + MSMS 4k B 58 fi /K A5 #f KL Cd J5i & L I
2 [FE R LR E(0. 2 mg/kg) LU, Horh MSMS
AR AR AR Fe by H O B IR R 3K 73.74% .
2018 4F 7K A% 4=, MSMS I SH + MSMS &b #f gg i
JKFE KL Cd Jot & b B AR 2 [ R ' & A2 b i
(0.2 mg/kg) LAF, Hidh SH + MSMS 4b 3 [ % 3450
R B BRI L 69. 41% .
2.3 RE4AMMBAER LGN EEARXS
Cd &Z%wm

AN TRVEE AR AL L A BT 4 A R3S Cd =W
SEM UL 3, AN ] Ak B R) 22 5 i 3, P <0.05, A
3 0] DL, 2017 AFE K AE 2, MSMS Ab 3%t 4 38 5 4L
A Cd o BEAR AR B 4r H OB, BEALR A
50.94% . 2018 4F/KFG 2, SH + MSMS 4b ¥ % +
BAMS Cd & B FBEARNOR ity B W 3% B RR
ik 47.15% .
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3 Effects and aftereffects of different passivation
materials on available Cd in the soil
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Table 1 Effects and aftereffects of different
passivation materials on rice yields kg/hm2
b 7 TR 2017 4K A /- 4 2018 4F KA 4
CK 6 867 +685 7478 £271
SH 56001179 7 581 £251
SWT 5720 +431 6 957 £290
SH + SWT 5237 £152 7 361 +£399
SWYJ 7 921 £535 8 648 +239
SH + SWYJ 7 504 477 8 645 +308
LSMS 6400 £1 156 8 551 £102
SH + LSMS 7 333 £1 620 8 392 £332
MSMS 7 500 +765 7711 £177
SH + MSMS 6517 1 153 7377 £32
2.5 REAAHA A A G LA A

AN TR) b BG4 R A B B 52 UL R 2, O[]
AR 2% S i 2, P <0.05, WK 2 Al ALER 4
A FEAE B R B TE SR o i, 2017 AR KRR 2R
) SWYJ il SH + SWYJ &b B fi B f $2 1= £ 48 7 it
A, BT RSN 27.07% 1 27.4% ;2017
4 2018 4FE K AG 2 SH + SWT b HE Y REIH I $2 &5
e A S o, B TR 4 Bk 40.89%
55.76% .
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Table 2 Effects and aftereffects of different passivation materials on soil nutrient

= g/

=<8

1o}

AHUE w/ (g - kg™") i S w/ (mg - kg™') A3 w/(mg - kg™') A w/ (mg - kg™')
Aib 3RS HY 2017 4 2018 4= 2017 4E 2018 4= 2017 4 2018 4= 2017 4 2018 4
KFEZE VN EES YN RS VSRS VN EES K FEZ KRR KFEZE
CK 28.53 £2.51 29.76 +0.94 196.28 £38.01 180.16 +15.04  22.77 +4.45 21.19 £2.04 97 +7 107 £6
SH 25.62 £2.24 26.25 +£2.64  221.57 £20.79 163.19 £25.50 19.43 £2.82 18.13 £0. 62 100 =15 113 6
SWT 31.70 £1.48 31.62 +2.00 213.63 +9.63 161.72 1. 19 20.17 +1.21 18.99 +1.07 110 £10 160 +20
SH + SWT  28.50 +5. 04 29.64 +1.42 228.55 +1.10 163.19 +28.53 19.42 £1.24 17.89 +0. 84 137 £23 167 +£29
SWYJ 26.58 +4.17 26.76 +0.88  249.42 +38.43 172.92 +£10. 89 18.63 £5.98 18.34 £3.95 143 15 127 6
SH + SWYJ 24.01 £9.98 24.69 £0.89  250.06 +21.18 178.24 +13.84 17.45 £3.20 17.24 £1. 84 110 £10 127 £15
LSMS 23.89 £2.66 23.96 +1. 15 147.00 £29.36  172.47 +4.85 17.65 £ 1. 44 17.53 £1.36 117 +9 120 =10
SH + LSMS  21.57 £5.09 26.96 +0.76 110. 88 +4. 89 173.82 +4.24 20.28 +4.33 18.61 £0.47 107 +9 120 +17
MSMS 25.05 £1.23 25.53 +£0.45 165.77 £30.03 178.35 £21.43 25.10 £0.01 18.59 £1.07 100 6 130 +17
SH + MSMS  22.27 +1.56 24.74 +0. 86 120.33 £10.89 190.57 £23.72  25.93 +0.92 19.27 £2.08 110 6 130 =17
3 gﬁig Zn- contaminated calcareous agricultural soil using red mud: a
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