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Effects of Phosphate Rock and Decomposed Rice Straw Application on Lead

Immobilization in a Contaminated Soil

TANG Fan, HU Hong-qing* , SU Xiao-juan, FU Qing-ling, ZHU Jun

(Key Laboratory of Arable Land Conservation ( Middle and Lower Reaches of Yangtze River), Ministry of Agriculture, College of
Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The soils treated with phosphate rock (PR) and oxalic acid activated phosphate rock (APR) mixed with decomposed rice

straw were incubated in different moisture conditions for 60 days to study the effect on the basic property of the soil and on the
speciation variation of Pb. The results showed that all these three types of immobilizing materials increased the pH, the Olsen-P, the
exchangeable Ca and the soil cation exchange capacity, and APR showed more obvious effect; the pH and the exchangeable Ca of soil
in the flooding treatment were higher than those in normal water treatment (70% ), but the Olsen-P of soil in normal water treatment
was a little bit more. These materials reduced exchangeable Pb fraction, and converted it into unavailable fraction. But the APR was
better than raw PR in immobilizing lead, and the exchangeable Pb fraction was reduced by 40.3% and 24.2% , compared with the
control, respectively, and the immobilization effect was positively correlated with the dosage. Decomposed rice straw could transform
the exchangeable Pb fraction in soil into organic-bound fraction, while the flooding treatment changed it into the Fe-Mn oxide-bound
and residue fractions.

Key words :activated phosphate rocks; decomposed rice straw; lead; soil; immobilization
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(1) B H5 . A AR BhrE T, S TR B i
R, B A . PRI — e, 0.5
mol - L ™' R PG [ L Ry 10: 1IRZA),7E(28 £1)°C F
SRR 6 d, 60°C LT, BE4H it 100 H i, AT
ek, T 3720, (b i Ak 2 1 o
W 1.

(2) 1338 ok A AL BT TR 0L AR AR B AR
WARB ML, ARNT G, ZBRAE Y 5% AR F ik A
A b2 mm 0. A HERAR TR T 1 A A

GrdT 07 DN E, 455 pH 4.30, A HL BT 18. 1
gke™ 2 0.7 gokg™', 2 0.37 g-kg ', &
58.6 g-kg ', A RAWE 3.35 mg-kg ', PHES A i
(CEC) 6.70 cmol-L™", JBt 4 % -, #Y & & 32.7
mg-kg ' AR HER BT RS Y+ 3 | AR 15
SE M 250 mg-kg ™', FEMEAEII), AL 60 d 5 A
T WS i 2 mm FifE .

(3) AKFEFEAT 2R A AR rh Al R Aok Rl g
RBETT5 g, FH LR )R O R R AL (AL AR
1 mm)%ﬁﬁéﬁ{ﬂlﬂi,ﬁ\%ﬁéﬂﬁiéﬁ 3.7 g-kg*l ,é@i
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FEOTRFER L) K DEEs , R IE , B 2R (R
PR AT Sy W, JC R M B R B ()

F1 BT RN ERLEER

Table 1  Basic chemical properties of the tested phosphate rock

B8 B (P,05) /% A RWE(P,05) /% Ca0/% MgO/ % Ph/mg-kg !
TR H PR 23.2 2.61 38.1 1.46 18.9
TG ALBET ) APR 15.1 13.7 24.8 0.96 12. 31

1.2 gt g

RYGTE 250 mL HURMREAR thiff AT, BN RS G+
200 g. IRER B PIWERORL (BED R PR, TG AT 4
APR) . Wi #E/KF (P,0 0.12 g-kg™ ', J§ PRI E{
APR1 % /5; P,0, 0.36 g-kg™', F} PR2 5, APR2 3

R) FUBBOKFEFEFF (10 g ke ™', FHFEE G ) ik
URAbFRNZR 2. [AIAT R AR 70% H EREK & (&K
O 24% HFEE D Fom) FIE K EREE 10 mm ({R4%F
IKZREA  HFREW FR) 42 ER. 507
NPT, iR 60 d; BiaRiIal Ry LK AL

F2 REAE/ /g kg

Table 2 Treatments in the experiment/g-kg~

1

Qb PR CK G PRI PRIG PR2 PR2G APR1 APR2 APRIG APR2G
EAKFRREFF(G) 0 10 0 10 0 10 0 0 10 10
Bk (P,05) 0 0 0.12 0.12 0.36 0.36 0 0 0 0
EALHED 3 (P,05) 0 0 0 0 0 0 0.12 0.36 0.12 0.36

1.3 Hdugitobr
HAJE ] Microsoft Excel 2007 , SAS 8. 1 Fl Origin
8. 0 Geit oA Fat A7 Ak 2.

2 ER5HMm

2.1 RIS AL X A+ e R AR

PP 1 AT SN A A R 2 K R A AT T
P L pH. JRFF H ] REK 5 70% B %) RE
AR pH E AL N 4. 32, ¥ K X BR AL FE pH {E N
4,47 ST OR R A K R R T S5 22 ] il A 4
pH $&15 0. 28, i I T J65 oK R RS FF 114 Ab 34 - 43¢

pH AR TN e 2 38 im0 0. 17 , /& & B 7 # Ak B
(P,050.36 g-kg™") #& /& 13 pH MRCR AR &
BEH WAL FE (P,0,0.12 g-kg ') M W35, HiFfk
R B AE RO 38 T s o k. s Kb 3 Y + 5
pH FLARFE 70% H )45 7K 52 Ak 2 %) + 18 pH (&,
R ZEETTIA 0. 17.

A 2 AU TR IINEED R AN S BUK RS RS FE RE 4R
o A A i AR AR R 70% (X B Ak
P S SO A 3.4 mg-kg ! W KO R 4 3
A RN 3.1 mg-kg ', BRINBED B A
BOKFERSFF W] i 4 A AR 5 R 0. 11 ~9. 16
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