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248.77 mg/kg 401.27 mg/kg pH
3
(ALOs %) (L)
M) (H) pH
1 NY/T 2272-2012 2501
NY/T 2273-2012 1.0 mol/L KC1 0.1 mol/L
(891 CuCL+0.5mol/LKCI pH 4.0 1.0mol/LNH,OAc
10
£1 HREEFEBAR - " &
Table 1 Major constituents of soil conditioners
[12]
Si0x(%) 27.48 27.44 26.16 1 mol/L NH,OAc
ALO3(%) 432 6.42 8.51
Fe,05(%) 0.91 0.53 0.29
CaO(%) 34.55 42.16 43.78 8-
MgO(%) 3.32 1.08 0.38
K,0(%) 7.00 2.04 2.08 2
Na,O(%) 1.07 1.09 1.18
P,05(%) 0.08 0.05 0.05 2.1 pH
(mg/g) 251.59 266.10 214.98 1 pH
(mg/g) 39.64 12.49 5.13 (04d) pH
(mg/g) 4733 11.47 11.30
(mg/g) 97.86 81.30 83.71 pH 05 1 2gkg
pH 020 043 096
1.2
3 0.5 1 2gkg( Cca¥ Mg" K' SOF
) 10 oH
(CK) 05 1 2gkg Ca Mg 0 AP
(L-0.5 L-1 L-2) 0.5 1 2gkg (M-0.5 oH SO
M-1 M-2) 05 1 2 gkg (H-0.5 OH-
H-1 H-2) 3 pH!!?] Ca* Mg
10 200 600 g oH ©0d)
0.09 ~ 0.46 5d pH
70%
6.25 -
3d
60 d
10
c(S07) : ¢(NO;) =
301 pH 3.50 4.80 5.60
5:1 15¢g
75 ml
3 10d  12h  15min  48h 30 40 50 60
5 FEFRRHL (d)
1.3 1 HIEHEFIRES pH BT

0 5 10 20 35 60d

Fig. 1 Changes of pH during soil incubation under different
conditioners
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5 [14]
pH
4.98 5.04 ~5.42 0.07 ~ 0.43
2.2
« 2
%2 FEFNTIEAREESSR S EFIED(ng/ke)
Table 2  Effects of different conditioners on contents of different aluminum species of soil
CK 78.60 247.25 400.36 478.96 726.21
L-0.5 48.26 245.95 397.15 445.41 691.36
L-1 42.05 224.66 400.45 442.50 667.16
L-2 31.05 205.08 402.39 433.44 638.52
M-0.5 49.22 241.38 401.86 451.08 692.46
M-1 42.61 231.97 406.56 449.17 681.14
M-2 24.45 202.30 412.53 436.98 639.28
H-0.5 47.11 246.56 401.09 448.20 694.76
H-1 42.45 208.44 410.80 453.25 661.69
H-2 29.40 207.10 421.69 451.09 658.19
5.37% ~ 9.50% 4.33% ~ 12.08%( 2)
(3] pH 5
pH 55
(2
37.4% ~ 68.9%
pH y=-89.825x +511.69 R>= 2.3
0.832 6
16
[16]
(3Ca0-ALO5)® ( 3)
(CaS0,-2H,0)
(3Ca0-Al,0;-3CaS04:32H,0) 6.48% ~ 52.23% 3.73% ~
17.59% 2.09% ~ 27.66% 10.76% ~ 62.45%
Ca2+ Mg2+
Ca2+ Mg2+
A13+
> > A13+
_ [20-21]
ca®* Mg¥ NO; PO,
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R3 OFEF LRZIRERE T AR
(mmol/kg)
Table 3  Effects of different conditioners on exchangeable cations
and available silicon of soil

CK 22.80 10.97 8.75 5.42
L-0.5 24.28 11.84 9.13 6.10
L-1 25.54 11.90 10.05 6.95
L-2 29.80 12.90 11.17 8.80
M-0.5 25.69 11.39 8.96 6.00
M-1 28.02 11.63 9.12 6.73
M-2 33.72 11.89 9.21 7.88
H-0.5 26.29 11.38 8.64 6.01
H-1 29.23 11.42 9.09 6.83
H-2 34.71 11.50 9.18 8.45
2.4

pH 5.60 4.80 3.50 3

3
10d 2
pH
pH
5.60 4.80 2d H-2
pH = 3.5
H-0.5 H-1
30
(A) —=—CK B) ©
—— H-0.5

25L —o—H-1
- ol //'/
on
g
i 20r v/VW/V/V
iﬁ
*_t_ 1.5k
=
2 1ok
B
H 0.5 w

00 1 1 1 1 1 1 1 1 1

1 1 1 1
4 6 8 102 4 6 8 10
EIREL (d)
(A.pH=5.60 B.pH=4.80 C.pH=23.50)
2 EHEBRATHRRERPRSENTL
Fig. 2 Changes of aluminum concentrations in soil filtrates affected
by simulated acid rains

2 4 6 8 10 2

H-2
(<0.63 mg/L) H-0.5 pH
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20.50% 26.27%  21.11% H-1

48.46% 45.77%  34.57% H-2

82.41% 72.90% 79.08%
3

D3 pH

pH 0.5

1 2 gkg pH 4.98 5.04
519 542 0.07 ~0.43

2)

37.4% ~ 68.9%

537%~9.50%  4.33% ~12.08%

3)
2 g/kg
pH5.60 4.80 3.50
82.41% 72.90%  79.08%
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Stability of Aluminum in Mineral Conditioners and
Amelioration on Acid Soil

MENG Yuanyuan'?, SHI Lin"**

510006, China; 2 The Key Lab of

Pollution Control and Ecosystem Restoration in Industry Clusters of Education, South China University of Technology,
510006, China)

Guangzhou

Abstract: Indoor incubation and bathe equilibrium experiment were conducted to investigate the stability of aluminum (Al)

in three Al-containing mineral conditioners and their amelioration on the acidity of soil. The mineral conditioners consist of a

mixture of calcined product include potassium feldspar, dolomite and limestone powder which rich in available Ca, Mg, K, Si and

other micronutrients. Results showed that soil pH value rose from 4.98 to 5.04 — 5.42 and exchangeable Al decreased by 37.40% —

68.90% after 60 days when the dosage was 0.5 — 2 g/kg soil. Even though the adsorbent hydroxyl Al increased slightly, the total
toxic Al and available Al decreased by 5.37% — 9.50% and 4.33% — 12.08%, respectively. Results also suggested that

exchangeable Ca, Mg, K and available Si increased, and Al concentration in the filtrate under simulated acid rain decreased

significantly, which indicated that the mineral conditioners could neutralize soil acidity, eliminate Al toxicity and improve the soil

fertility, and could be used in agricultural production safely due to the high stability of Al in conditioners and additive of Al

toxicity avoided.

Key words: Mineral conditioner; Soil amelioration; Aluminum toxicity; Simulated acid rain
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