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Effects of Limestone and Conditioner on Reducing Soil Cd
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Abstract. In-situ passivation is one of the important methods for the remediation of cadmium-contaminated
paddy soil, and the selection of passivation agent is critical for efficient remediation. This paper studied the
inactivation effect of cadmium in paddy soil by applying limestone and main conditioning agents with three
field trials and comparative investigations in demonstration plots, and the effective technical measures was
discussed. The results showed that sufficient amount of limestone (=3.75 t/hm?*, experiment 1), calcium-
magnesium phosphate fertilizer (3.75 t/hm’, experiment III) and biomass charcoal (9.00 t/hm?, test II;
7.50 t/hm?*, test III) ), lime (3.00 t/hm?, test III) and other alkaline conditioners can significantly increase
soil pH and reduce soil Cd extraction rate (P <(0.05); application of diatomaceous earth (8.25 t/hm’) and
hydroxyapatite stone (3.75 t/hm®) can also reduce the soil Cd extraction rate. Among them, the application
of limestone 11.25 t/hm’ could reduce the Cd extraction rate by 21%; the application of diatomaceous earth
8.25 t/hm’ (experiment II) and biomass charcoal 9.00 t/hm? (experiment II) could significantly reduce the

soil Cd extraction rate (P<C0.05) by 10% and 19% respectively; compared with the control in Experiment
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III, the pH of the soil treated with lime 3.00 t/hm®, calcium magnesium phosphate fertilizer 3.75 t/hm?*, and
biomass charcoal 7.50 t/hm?® increased significantly (P <(0.05). The Cd extraction rate of soil treated with
lime, calcium magnesium phosphate, biomass charcoal, and hydroxyapatite 3.75 t/hm® was significantly
reduced (P<C0.05), and it was found that the pH value of soil treated with lime was significantly higher than
that of calcium magnesium phosphate fertilizer, biomass charcoal, hydroxyapatite, and other three
treatments, while the soil Cd extraction rate was significantly less than the latter three. Correlation analysis
results based on comparative investigations showed that the extraction rate of Cd was significantly negatively
correlated with pH, and was significantly positively correlated with effective Cd content (P <(0.05). The
cluster analysis showed that the passivation effects of different conditioners on soil cadmium can be divided
into five categories. The most passivation effects were lime 6.00, 9.00 t/hm* and GSA—4 6.00, 9.00 t/hm?*,

which can be used first. For the actual passivation repair, the sepiolite 4.50 t/hm?*, zeolite 4.50 t/hm?,

humus 4.50 t/hm’, and hydroxyapatite 3.00 t/hm* with insignificant effects are not recommended.

Keywords: paddy soil; cadmium; passivation technology; effect evaluation
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T R B N (B A AR E2E 5 1R 81 P AN [/ G S B 3R Ak B ) 22 55 i 35 (P <C0.05)
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H AR it

Gl

G2

G3

G4

G5

TRTE X AR D R JE XX O AR5 6.00 t/hm? 475 6.00 t/hm? B2 %5 3.00 t/hm? 45840 3.00 t/hm’® . &
AR F B 5 B+ A K)3.00 t/hm? ZEFF # 6.00 t/hm? . A2 6.00 t/hm® FEFF 5% 6.00 t/hm’

AREX A @ REA RO REN B, TRFO (4 1B) A5 7 % 7.50 t/hm?  F5 88 B 3.00 t/hm?* . i i 8.25
t/hm? 7R Y8 K ABEE AR D3.00 t/hm? 7R 3 X 45 B IR @3.00 t/hm? 78 3 X 46 8 i IR @ L 7 101X 455 85 5 I8 © 3..00
t/hm?® 78 V8 X F5 8 I ©3.00 t/hm®

HEHL AT 4.50 t/hm® J¥B A7 4.50 t/hm?® JEFE R 4.50 t/hm* R IEHE K 3.00 t/hm® X HEALH CK. B &R 2085
FR A FEASEE A1) 3.00 t/hm? R IEXXHIRQ ORTER XHBQ JRTEX M IEG

ARTER RO RIEX TRD R X RO IR IR O R 8 X AT K @3.00 t/hm? 7R {5 K A K @3.00 t/hm? 7R 38 X A K
©3.00 t/hm’ , TRF® (4 X 1.50 t/hm?) , TRF® (f5 JX 3.00 t/hm’) , TRF® (GSA—4 1.50 t/hm’) , TRF® (GSA—4 3.00
t/hm?) JRTE X @ (F K 6.00 t/hm?) R X @ CH MK 6.00 t/hm?) A MK 3.00 t/hm? R 3 X BB IR @3.00 t/hm?

R XA KD3.00 t/hm® JRTEXAKD3.00 t/hm? 7R E X A K S3.00 t/hm® R{E X O CAH K 6.00 t/hm*) /8T8
X @ CAH K 6.00 t/hm?) JRIBXE G CH K 6.00 t/hm?) 7R85 X O CH K 6.00 t/hm*) \ TRF® CH K 6.00 t/hm?*) \ TRF

®(GSA—4 6.00 t/hm*) . TRF® (K 9.00 t/hm*) . TRFQ® (GSA—4 9.00 t/hm?)

XoF Ll i Ay - S R A AR DG MR AR P LR 12,
FEWCR S pH LK 53 7R DG (P <0.001) . AH 3C R 4K
H—0.75, 5H A Cd 2 8 FIEAMHK(P<<0.001),
KRB 0.87; AMA Cd 5 pH S i & A 3¢
(P<C0.001) . MIE R H N —0.81. 5aE Cd & ¥
TEA (P <C0.001) , #5E R %N 0.61,

®12 HUBEBESWIBEEIEMRIEXEER

TiH pH AR Cd £ Cd IR
pH 1 —0.81" " —0.50" " —0.75" "
AR Cd 1 0.61° "~ 0.87° 7"
4 Cd 1 0.15
PRECE 1

W v % FIR 0.001 B A & (P<C0.001) 5 * * FRIR 0.01 %
HFEMSE(P<C0.01) 5 * KR 0.05 W FHISE (P<C0.05),

3 W
3.1 AEEAEFEEHLE pH MBS EMNEIT

AR AR A BRI 45 R R WL 3 A A
JRAAL PR A1 pH S 2 = TN il A K R R R Ak
PN 4 Cd A4 ORI & /N T X5 B (P <20.05)
bt A AT 11.25 ¢/hm? Bl Cd H2 BURFEAR 21
AN Sy a5, W AR SRV oY R I L o St T A K A b
PR+ pH BE A K A 0 3G . R AT R
A TR A Rk . AR AR 4 R0 AR W Jo U5 A 3 5]
R0 45 R WoR L i A EE B £ (8,25 ¢/hm®) (AW itk
(9.00 t/hm*) A LAt FE REAI 4% Cd 2, X 5 £
AR AEDY R 2 Bl L X A T Ak T T AE
BRI a5 RAR L. A=W B K o v Al s PSR
AT PR SRR W 0 A DA S e 3% THD Y BB AT 1) i 25 34 g
g Bt 4 pH AW T o6 48 pH B3 maT LA
M E S EE PR R T A FE
PRI SRR, 5 CK . LM(3.00 t/hm*) \FC-
MP(3.75 t/hm?) .BC(7.50 t/hm*) &b FEAY pH W #

5 . LM . FCMP.BC,HAP(3.75 t/hm®) ) Cd # H#
R EREAL. ML, LM 48+ 5 pH B E & T
Hofth 3 ABEAEFI AL TR, i Cd 2 BCR N 8 2 /N F )5 =
L1 AR o R AR A T R AR R R
B A 5T 45 AR AL B 9 U AT Rl T A
JRT 8 2 P 3 pH MRS + 56A A0S Cd % 2 s
NI OB AT A A L it P G A i AR RIS 0o R AR 5
Cd & A UTTE BN K BEAR 3 Cd A=A st .
3.2 BHIERRERRESpHMXER

AR SN ZR 0 ] /0N DX 300 ) 4 48 S R AR R AT
FHCHE S B A5 L A R AR R IR 5 pH 2 W3 1
G, SR Cd & it 2 W F F A 2 SR IX
5t FH A e 1 3 ) 7R 0 DX B SR I A R A
H i BOeR 5 pH 2 B ¥ M6, 5a %8 Cd
TR W ARG, WA HRGE T 4 PR B
TR AL B A A pHL B E R R Cd W
AR, AR AENS R PR AR B B 5T 2 B it A
PRSI RE% (F 139 pH 35, IF AT DLRE AR 1 5840 A 4L
PE . P R ) P 5E E E pHL B AR I AR
) VS fipe P A 3 B AR
33 BHIERHAEAEENESEN

X V5 I A BIE 5 e B PR A7 K R A ) e DA
AT R P 3% pH, B Ui 4 K L 5 A
WYy B2 G it A it 6 43 N AE 7.5,5.0,3.0 t/hm” +
13 pH 4F BT 2.24,0.84,1.32 AN 5 B8 SCHF 40
78 B A & A AL PR (1 500 kg/hm?®) 5 & &
AKALFL(2 500 kg/hm*) F 3 pH 205l 4 & 1.35,
1.84 A~ By 8 i A R AR B AY A R4 Cd M CK
W 26.54 %6 5 UK B A K AL Bk /D 23.63 % . ARSC
XoF B A R B B A R i A IR A e R R IR
BIZE AR KA 22 5, L+ pH A RS Cd &
it 4 Cd frid  Cd $2 O3 h BR Rl i 22 I R 2840 #r



340 KPR 2= R

% 35 &

A5 5 7 Y A i A B AR i A 280 T A A o AR

TR LECTR N S AL A AR IR IR R R

=R H I ] T R BOR R ) o 2RI

Bl A 3% I e KB A A K 6.00,9.00 t/hm? Fil GSA —4

6.00,9.00 t/hm*, AI {6 JH T 52 Br 19 5 6 48 52, [A]

FisF 1 3RE B SR FH 800 AN S 2 R TR ML A 4,50 ¢/hm” |

A 4.50 t/hm* | JEFE R 4.50 t/hm* | 38K 3.00

t/hm?” & R

4 85
FA)H ) /N GR I 15 it R 8% 5 0 A KA

AR VB BERRNE L A= W) BT i A5 Ve A 3R AN R

PR ARG R HEAY pH(1.94 % ~45.92%) , 1 H. & #F W%

I e 4 0 $E B (7.64 % ~58.46 %), Bl Ak /E H

5 it P A 9 0 R SRR Wl R At BB A 80 A TR T -

SRR B HR R (6,65 % ~10.20 %) . £ 5 % B IX 15 it

FH A7 FH 2 18 20 550 738 3 DKo% SR A o A % 30, A 1 -

BRI EOR S pH 2 R EF R, 5AUE Cd & &

5 I 3 OE A O, U B g PR O B R AT e R e L

pH S BG4 3 b 0 e v R B Bl AR VR . AR

SR B AS [ ) 2590 % A A A A A RN 1) 4 2

Bl Ak 5% I Fe KB A A K 6.00,9.00 t/hm? Fil GSA —4

6.00,9.00 t/hm*, W] 4 %5 JH T 52 B 4 5 Ak 48 52, R

FisF 1 3 B SR HH 800 AN i B TR IS A 4,50 t/hm” |k

A1 4.50 t/hm* JE 5L B 4.50 t/hm?, B H B JK 3.00

t/hm® S5 5 R $E i .
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