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Fig. 1 Relationship between addiion of NaCl and exchangeable acid in latosol colbid (a) and red soil colloid (b)

25 80
NaCl added (mmol kg™) MaCl added (mmol kg'}
-=50 = 100 -=- |50 - 200 a - 50 = D0 -~ 150 =200 b
+ 3250 -m 500 — 750 - 1000 250 = 500 —~ 750 - 1000

H released (mmol kg')
H 8 (mmol kg')

2 pH (a) (b ( NaCl)
Fig. 2 Effect of pH on the exchangeable acid in latosol colloid (a) and red sol colbid (b) ( NaCl added)

2.2 Ba(NO:):
2.2.1 Ba™ \ NOs
13 Ba( NOs) 2
3 , pH ,Ba(NOs)-



NaCl  Ba(NO,), 19

1
R 120mmol ke : s
( 3a) 3b , ,
\ Ba(NO:3) 2 120mmol kg~ '
3a la , pH , Ba(NO;),  NaCl
Ba( NO3 ) 2 NdCl s
( ) . Ba( NOs) , NaCl
Ba( NO3) 2 , NaCl
Ba”™ Na' : NaCl €I
cr [16,17]
50 o o
--352 = 408 o 448 a 100 ~-335 =« 167 < 401 = 467 b
- 403 + 560 -= 643 w522 = AT = 643
80
g
7 4
g G 60
= E
LR
5 #*
= o 40
0
0 L Il 1 1 0
0 80 160 240 320 400 0‘ B0 160 240 320 400
Ba (NO,), 1A (mmol kg')
Ba (NO,); added fmmol kg
3 Ba(NOs), (a) (b)
Fig. 3 Relationship between addiion of Ba(NO;) , and exchangeable add
n latosol colloid (a) and red soil colbid (b)
2.2.2 pH 4 ,pH  Ba(NOs):
pH5 pH . pH 5 )
( 4a) , pH
pH , pH ( )
Ba( NOz) 2 B
4 2 , NaCl pH Ba( NOs ) 2

2+ +

Ba Na



39

20
50 100
Ba (NO,) , added (mmol kg™) Ba (NQ,} , added (mmol kg")
-20 =40 - 60 =80 a <20 -~40 60 - 8O b
-+ |00 -= 200 = 300 =400 ~+ 100 -= 200 - 300 =400
80
o
¥z ,
a
T = 60
> E
i .
8
T.'.' & 401
= ==
20F
UI L | ] i 1 [i] - L Il 1 1 1 L
3s 40 45 5.0 58 60 65 30 35 40 45 50 55 60 65
pH
4 pH (a) (b) ( Ba(NO,),)
Fig. 4 Hfed of pH on exchangeable add i latosol collod (a) and red soil colloid (b) (Ba(NO;), added)
2.3 CI
2
, cl )
18
NaCl pH NaClO, 0.8~ 1.0 '
a5
NaCl or NaCIQ, added (mmaol kg'"} (14
-a- NaCl 250 -0~ NaCl 1000
30| -=-NaCl0, 250 - - NaClO, 1000
[17]
25 r ”
PN ar
_n" -
E 5 W[
E E
g E
3 § 15 | ’
2 - ’
i}
o
cl
s -
0
40 45 5.0 5.5 6.0 65NaCl  NaClO4
pH
5 pH
Cl

( NaCl  NaClO,)
Fig.5 Effect of pH on exchangeable acddity
in latosol collodd (NaCl or NaClO, added) 5



NaCl  Ba(NO,), 21

NaCl  NaClO,4 pH , pH
, NaClO, NaCl ,
NaClOs  NaCl ol
Cl" ClO4 ,pH  CI'
pH 4.5 ,pH4.5~ 5.0 ,pH5.0~ 5.8 , pH5. 8
,pH5.8~ 6.0 ,pH 6.0 NaCl  NaClO4 cl
, 250mmol kg™ CI7
8. 4mmol kg ', 1000mmol kg~ ' 17mmol kg '

11.

12.

, 1964, 12(2) : 120~ 131

1979,16(2) : 145~ 156

, 1990, 27( 3) : 270~ 279

Zhang X N, Zhang G Y. The amphoteric properties of red oils and their fertility significance. In: Gong Zitong. ed. Proc. In
tem. Symp. Mamag. Devel. Red Soils Asi Pacific, Science Press, 1992. 55~ 60

Zhang X N, Zhang G Y. Study on exchangeable alkalinity of red soils. In: Zhao Qi guo Proceeding of the Second Workshop on

s s

Meterial Cycling in Pedosphere. Nanjing University Press, 1994. 439~ 447

Mattson S. The laws of soil colloidal behavior: V. Ton adsorption and exchange. Soil Sei., 1931, 31: 311~ 331

Mattson S. The laws of soil colloidal behavior: VI Amphoteric behavior. Soil Sci., 1932, 32: 343~ 365

Mattson S, Wiklander L. The lavs of soil colloial behavior: XXI. The anphoteric points, the pH, and the Donnan equil br+
um. Soil Sci., 1940, 49: 109~ 162

19%. 107~ 134

Zhang GY, Zhang X N, YuT R. Adsorption of sulfate and fluoride by varnble charge soils. J. Soil Sci., 1987, 38 29~ 38

Rajan S S S. Sulfate adsorbed on hydrous alumina, ligands displaced, and changes n surface chaige. Soil. Sci. Soc. Am.

J., 1978 42:39~ 44
R (Na;S0y4, NaClO4  KCIO4) . 1999,

, 1958, 6(3): 178~ 192

YuT R, Zhang X N. Physice-chemical properties of red soils of China. In: Institute of soil science, Chinese Academy of Sc+

ences. ed. Proc. Intern. Symposium Red Soils. Science Press, Beijing, Elsevier, Amsterdam, 1986. 409~ 441

s

1996. 88~ 106

Zhang GY, Zhang X N, Yu T R. Release of hydroxyl ions associated with chbride adsorption in el ectrodialy zed variable charge
soils. Pedosphere, 1998, 8(4): 317~ 324.

Wang JH, Yu TR, Release of hydroxyl ions during specific adsorption of chloride by variable charge soils. Z. Pflanzenernahr.
Bodenk, 1998,161(2): 109~ 113.

Zhang X N, Zhang GY, Zhao AZ, Yu T R. Surface electrochemical properties of the B horizon of a Rhodic Ferralsol, China.
Geoderma, 1989,44: 275~ 28



22 39

EXCHANGEABLE ALKALINITY AND EXCHANGEABLE
ACIDITY IN THE RED SOILS
. RELATIONSHIP WITH NEUTRAL SALTS NaCl and Ba(NOy),

Zhang Gang-ya Zhang Xiae- nian
(Institute o Sol Science, Chinese Academy f Sdences, Nanjing 210008)

Summary

Changes of exchangeable acdity in the soil colloid of a latosol and a red soil with the presence
of NaCl and Ba(NOs), solutions were studied quantitatively with an automatic pH control titration
device. The results showed that in the two salt solutions only exchangeable aadity appeared in the
range of pH measured. The amount of exchangeable acdity in the red soil is larger than that in the
latosol. The increment of exchangeable acidity decreased with increase in concentration of the salt
solutions. Turning points in the curve of the exchangeable aadity were observed when 300 mmol
kg " of NaCl and 120 mmol kg "of Ba(NO;) » was added respectively. The exchangeable acidity,
which were significantly influenced by pH, increased with pH in the Ba(NOs), solution, but the
peak value of the exchangeable acidity was found in the NaCl solution.

A method of measuring the CI'  exchangeable alkalinity was constructed.
Key words Exchangeable acidity CI°  exchangeable alkalinity, Neutral salt effect, Red
soil



