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KCl
BaCl, NaAc KCI-TEA
BaCl,-TEA
4
1
1.1
4
2015
1.2
KCl 500g 1mm
1 mol/L KC1
250 ml
1 mol/L KCl 100 ml 250 ml
5 min CO, 3
0.02 mol/L NaOH
BaCl, 5.00g 1 mm
1 mol/L BaCl,
250 ml
1 mol/L BacCl, 100 ml 250 ml
3 0.02 mol/L NaOH
NaAc 500 g 1 mm
1 mol/L NaAc
250 ml
1 mol/L NaAc 100 ml 250 ml
3 0.02 mol/L NaOH
KCI-TEA 200g 1mm
100 ml 50 ml pH = 8.0
0.25 mol/1 KCI1-0.055 mol/L TEA 1
min 1 min
10 ml 50 ml 2 -
0.02 mol/L HCI
BaCl,-TEA 200g 1mm
100 ml 50 ml pH=28.0
0.25 mol/L BaCl,—0.055 mol/L TEA
1 min 1 min

10ml 50ml 2 -

0.02 mol/L HC1
1.3

61 pH ( 1:2.5)

NaOH -
HCI-NH4F -
NaOH - NH,Ac
( 1:5)-
(cation exchange capacity CEC)
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Vi NaOH
NaOH (ml) ¢
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NaOH

FIERT e MR emol (+)kg =

MXIOOO
x10

12 HCl (ml) 7,
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(mol/L) m (2)
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Na® +
Ca2++
(effective cation exchange
capacity ECEC)= +
(%)= / ECEC

Excel SPSS 13.0
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3 Mg** 3
4 pH Ca’™> Mg**> K™
Na'( 2)
> > > 18.9 cmol(+)/kg
1.82 cmol(+)/kg
3 CEC CEC
CEC 3
(D K"
F1 T IEEKEB LR
Table 1 Basic properties of tested soils
pH (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
5.4 9.9 0.691 0.479 21.1 74.5 14 93 10
6.0 9.8 0.896 0.450 14.5 91.4 74 84 10
4.1 18.8 1.040 0.863 12.4 86.3 99 140 32
5.1 20.9 1.290 1.230 1.9 115.0 97 340 60
T2 HIRALTEMNTIREREE TS E(cmol(+)/kg)
Table 2 Contents of base cations of tested soils
K Na* Ca* Mg** CEC
0.286 0.138 15.80 2.680 18.90 20.30
0.273 0.101 9.00 0.493 9.87 10.50
0.435 0.101 1.07 0.216 1.82 9.54
0.806 0.123 4.15 1.060 6.14 9.86
2.2
4 BaCl, KCl
1 5
BaCl,-TEA >KCI-TEA 18 ¢ .
BKCIREE
> NaAc >BaCl, >KCl BaCl, itk
BaCl, KCl I aNaaciik
5 BKCI-TEA$ I
5 % 127 & BaCL-TEA$LIGE
BaCl,-TEA 7.89 cmol(+)/kg KCI-TEA E
7.06 cmol(+)kg NaAc 5.59 g@
cmol(+)’kg BaCl, KCl &
3.55 cmol(+)kg  3.35 cmol(+)/kg %
Ba2+ K+ H+
AP
Ba2+
K'
BaCL,-TEA KCI-TEA (
NaAc CH;COO OH™ P<0.05 )
. N 1 ARAZFMNEBLIETIHRMERES S
Na H Fig. 1 Contents of soil exchangeable acidity measured by different
BaCl, KClI H" AP methods
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pH
pH ECEC
ECEC
( 2 CEC 4
ECEC 3 CEC
NH;
5 BaClL-TEA NH.
6.02 cmol(+)’kg KCI-TEA 3.74 cmol ECEC
(t)/kg NaAc 2.80 cmol(+)’kg BaCl,
KCI 0.45 cmol CEC
(+)/kg  0.23 cmol(+)/kg pH 6.0 ECEC CEC 4
pH AP NaAc KCI-TEA BaCl,-TEA
Al(OH), Al(OH)," ECEC
AP H CEC KCl BaCl,
NaAc KCI-TEA BaCl,-TEA ECEC
CEC 3 CEC ECEC
=CEC NaAc KCI-TEA
BaCl,-TEA BaCl,-TEA
15.2 cmol(+)’kg  14.1 cmol KCl BaCl,
(H)/kg KCl BaCl, KCl
6.91 cmol(+)/kg  0.76 cmol(+)/kg KCl H'
8 cmol(+)/kg 13 cmol(+)/kg Al
KCl BaCl,
3.35 ~ 7.89 cmol(+)/kg KCl
BaCl,-TEA L1 ( ) 19 ¢ ) L1 () 17
KCI-TEA ( ) KCl
TEA
TEA e KCl
13 ~ 1.7
TEA TEA
BaCl,-TEA KCI-TEA BKCIAD:  sNaAcHkisi: BaCLfkii
oH 2.0 oH 0. BKCI-TEA#LIE: m BaCl,-TEA#KAY: wCEC
Al(OH), TEA =
BaCL-TEA KCI-TEA B
5 o
( D th o
BaCL-TEA KCI-TEA & g
NaAc E J
CH;COO™
2.3 R S
2 CEC 2 1 CECMAREAZNBLIEZHRUERFITERR
#9 £+ 1% ECEC
Fig. 2 Soil CECs and calculated soil ECECs with data of soil
(ECEC) ECEC exchangeable acidity

http://soils.issas.ac.cn



49

1214
2.4 2
ECEC Ca** Mg 3
3 pH 5.4
pH 5.1
pH 30%
BaCl,-TEA KCI-TEA
70.6% ~ 84.9% 62.0% ~
97.7% 10.7% ~ BaCl,-TEA KCI-TEA
20.9% 32.1%~
89.0% pH
BaCl,-TEA
<KCI-TEA < NaAc <BaCl, pH
<KCl
KCl 3
> > > BaCl,-TEA H
A13+
> = > H" AP
BaCl, pH
pH H AP
pH<5.0
<30% pH 50 ~ 5.5
30% ~ 60% pH 55~6.0
60% ~ 80% pH 6.0~7.0 5
80% ~ 100% 7 BaCl,-TEA
- - - >KCI-TEA >NaAc >BaCl, >KCl
~ a
100 . 1;’ ; )
ol (W be e
i:: 60 | §EEE NaAc
# 0 §: g e ECEC BaCl, KCl
§: g ¢ KCl KCl
P e b AT = N
EE oo H
Al3+

3 AREAZENEIEIBRMEB R ITESI LIRS

aFE

Fig. 3 Soil base saturations calculated with data of soil

exchangeable acidity

54
70%
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pH
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Comparison of Soil Exchangeable Acidities by Different
Measured Methods

LI Zhongyi, BAI Yingyan, CHENG Yongyi , LI Yan, YANG Jianhong
(College of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract: The contents soil exchangeable acidity of purplish soil, yellow earth, red earth and latosol were measured

respectively by the methods of KCl leaching, BaCl, leaching, NaAc leaching, KCI-TEA (Triethanolamine) extraction and

BaCl,-TEA extraction in order to accurately measure the content of soil exchangeable acidity in acidified soil. The results showed

that the measured content of soil exchangeable acidity followed the order of BaCl,-TEA extraction > KCI-TEA extraction > NaAc

leaching > BaCl, leaching > KCIl leaching. Among the five measurement methods, the methods of BaCl, leaching and KClI

leaching are the two novel methods which could be used to measure more accurately the content of soil exchangeable acidity of

acidified soil. Comparatively, the contents of soil exchangeable acidity measured by BaCl,-TEA extraction, KCI-TEA extraction

and NaAc leaching were a bit higher due to the influence of soil organic acids and Al oxides, however, further studies should be

conducted on the measurement of soil exchangeable acidity and its influential factors because of the lack of standard method to

verify the current experimental results.

Key words: Soil exchangeable acidity; BaCl, leaching method; ECEC
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