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Table1 Basic properties of soil samples

CEC
Sample  Soil type Location Fel0s OM. (anol ke™ 1) Content of clay minerals
No- (gkg™))  (ghkg ) (%)
I 70 715 Kaof 95), Gib( 3)
3 511 44 8 91 Kao(45) , 1. 4HIM( 15) , HM ( 40)
4 16 9 5 4 16 61 Kaof 20), HM(43) , Ver( 35)
6 103 102 15 84 Kaof 15) , HM(45) , Ver(40)
7 14 136 2497 Kao5),HM(40) , Ver 30) , Mont(25)
: Kao(kaolinite) S HM (hydromica)  Ver(vemmiculie):  ; L4HIM( L 4nm intergrade mineral) : 1. 4nm

; Gib( gibbsite) : ; Mont (montmorillonite) :

122
(1 NG 1.00 g 100 ml ,
50 ml 0. 01 mol L™ 'Ca(NO3)» , . p
0.1 mol L™ " HNO3, 0. 1ml 2 min, pH 3
2min , 0.005 mol " ' Ca(OH), , 1 mlmin~ !
e A pH= 3, fH=10 @
, .00 g
100 ml , , H =3 , ,
R 100 ml s 10 min, @
O ©@ Q =N V IW ,
Q =N VIW .(VIV), | Q0 =0 -0
o : Q :
N - (mol L1 v (ml)
W (9 Vo (ml)
Vo (ml) Vo (ml)
Q Qv(emol kg™ ')
(2) Mehlich 3 ©pHS 2 (CEGs.2) (CECp) 6
( 0.5g) , , BaCl,—TEA 4
10ml, 0.05mol L 'HCI 5 10ml
0.3 mol L ' BaCl, 5, 10 ml, \ 10 ml
( cr ) Ba®", 0.3 mol L™ ! CaCl 50 ml
5 40 ml 4 , 100 ml , ;
@Ba 10 ml 50ml . 0 5molL” ' KyGi0s Iml  , 70~
80°C 20 min, , ,  4000rmin " 10 min,
70~ 80°C 1 mol L™ 'HCL 5 ml , A=
423 m , Ba®* ® Ba?* CECs >
CECp, CECv= CECg,— CECp
2

2l1.5]
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TaHe 2 Cation exchange capacity( CEC) of minerals and is contribution to permanent
negative charge and variable negative charge
. CEC Percentage of permanent Percentage of variable
Minerals
(emol kg~ 1) negative charge( % ) negative charge( %)
3~ 15 25 75
100~ 150 100 0
10~ 40 60 40
80~ 130 95 5
21
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Fig 1 Q,~ pH cuwes of morganic colloids of the zonal soil for test by badc titration
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(pH 5~ 9, ( 1)
pH 4.5~ 5 , Q. Q Q
[71
2 2 Mehlich
3 , Mehlich CEC82 CECv  CECp
1 , 13 , ( 2);
467 , 6
4 , ( 100~ 150 cmol kg™ ', CECp  100%)
4 s 6 CECp 4 37 6 s 7
, 6 ( 80~ 130 emol kg™ ', CECp  95%), 7
25%, .7 CECp 6 , CECp
1 , , 95% 75% 20%
15% 5%, (CEC) (3~ 15 cmol kg™ )
, 0 40% 45% 45% 40%, (CEC)
(10~ 40 cmol kg™ ', , 25% . (CEC) 80~ 130 cmol kg™ !,
, CEC, CECp  CECw
,CEC 8.2 , 3
3 pH; , Mehlich

Table 3 Amounts of surface charge of inorganic wlloids of the test soils by M ehlich method and
at pHg , by the back- titration method( cmol kg™ ')

Mehlich (pHg.,)
Method of Mehlich Method of Back
CFEP CEC 82 CFX:, tiration

1 0.78 Q0 90 012 10. 64

3 1.01 1. 69 0638 12. 60

4 1.26 2 46 1. 20 16. 62

6 2.54 366 112 16. 17

7 11. 10 12 80 170 19. 66
23

3 1 s 3 1 ,
Mehlich ,
s pHS 2 Q , Mehlich
R Mehlich Mehlich
, pH pH ,
Mehlich , 2 s (CECg2)

(CECp) (CECv),



749

B N

AN W

; , pH 82 CEC CEC
pH CEC pH , , pH82 CEC
CEC ( 1 2)
OH- H* s CEC pH s
[H 5 5 )
AEC s
( , . )
CEC pH CEC ,
R (Mehlich ) ( )
) ( ) ) .
Mehlich s
, . . . : , 1985
, 1978
s . . : , 197

Ququette M, Hendershot W. Soil surface charge evaluation by backtitration: I. Theory and method development. Soil Sci.
Soc. Am. J., 1993, 57: 1222~ 1228
American Society of Agronomy. ASA. Chemisty in the Soil Envionment. Special Publication Number 40, 1981. 51~ 54

: , 199%

s s

, 2002, 39(2): 177~ 183

’ s ’

COMPARISON OF TWO METHODS FOR DETERMINING
SURFACE CHARGE OF INORGANIC SOIL COLLOIDS

Liu Yong hong  Wu Jirming Dong Yuarryan Li Xueyuan
(Huahong Agricultural University, Wuhan 430070, China)
Summary

Surface charge of inorganic wlloids in soils(brick red soil, red soil, brown yellow soil, dark brown

soil, black soil) distributed in different latitudes of China was studied with the badk-titration method and
Mehlich method. Results show that: (1) a big difference exists betw een the two methods, mainly because

they are based on different measuring units, but anyway they reflect surface dharge of inorganic colloids

from different sides; and ( 2) either has its own advantages. When used for determination of surface charge

of inorganic colloids, however, both of them have to be modified in tems of pradical procedure in deter

mination.

Key words Back-titration method, Mehlich method, Surface charge, Inorganic soil colloids,

Soils distributed in different lat tudes



