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Fig.2 Effect of pH on the exchange alkalinity of latosol colloid (a) and red soil colloid (b) (Na,SO, added)
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Fig.4 Effect of pH on the exchange acidity of latosol colloid (a) and red soil colloid (b) (NaClO, added)

23 S5 KCIOMXR
231 WEHKEW 5 NaClOM L, KCIO, ¥ # K* B F It Na* B T H X e BB 158,
NMEZEBERHELZNXRER. NE SFH, TR 2 832 84 B & KClo, AR K



360 + = % #H 37 &

WinREH A, MAREAR 60mmol/ kg Z£H B LEBARHN T BREREEBKRE B KT
Bl T 4TSRS R 1838 . LUK ST B BRI K TR DM ik

¥ KCIO, 58] — W I NaClO, tL £, [F] — 13 B /&, KCIO, B S X Mm@ K T
NaClO, B #: & (B 5 ME 3). AXHBERHARLBEPEEMARRRNELE, X
HBRAZFENRFA (BRE) 8T K, NaClO, 7 300mmol / kg £ 4, i KCIO, &
60mmol/ kg Z£4 . B A KCIO, B # e (4 i) 32 #e e BRI, i A B 55 8 4 60mmol/ kg B, 38
HHERR A KBRS (4 H) 28 B B th 3k, T A NaClo, B #: 54 I 27 300mmol/ kg 4 BBk
FFRBERR. XFAK BTFHXBRENL Na*BTRES.

12 60

H" released (mmol/kg)
H* BB (mmolkg)

0 40 80 120 60 200 40 80 120 160 200
KCIO, A (mmol/kg) KCIO, it (mmol/kg)
KClO, added (mmol/kg) KCIO, added (mmol/kg)
pH pH
—0-3.53 ~4—4.22 —0— 4 8] —8-5.06 —A—5.63—»~ 6.42 —0-3.74—8— 4.36~0—4.75 ~8— 5.23 ~A—5 44 ——6.42

B 5 KCIO AR SR BB (2) HIATHEBE bR (b) 19 3B HE BRI 3 36
Fig.5 Relationship between the addition of KCIO, and exchange acidity of latosol (a)
and red soil colloid (b)

232 pHMEMW  NE6EH,KCIO BRI HMEIKN X HEMRZ pHEME K. &
pH3.5~ 6.5 i BBl PO & 1 B {8, (2 — M SR TE RN AR (R, 40 598 Je ke it i 4 ) e (L ot B
£ pH4.8 B3, ik iy 70 M) K A 2 < AR B (B 6b). Tk 21 498 Jie 42k v oy 2 ) 0 fE 01K, 8 R AE
pH4.3 245, pH F+ E IR 5.0 bf M R FF 44 BERE, = pHS.5 f5, EHERRME. 7 KCIO A
B/NF 100mmol/ kg TEE A, R #HMBMBEMA BTN, KT 100mmol/ kg /&, 100. 150 Fl



3 4 EREE . ARTHERAZRERB TR 361

200mmol/ kg I ZEHZMRFELES., BAXHBMEBREARSZMARKE R (B 6a). T4l
JBE 1R 1 28 ¥ M BR ZE W 8 Y B Y (10~ 200mmol/ kg) B B fin A & &9 3 im i 3% im (& 6b). X
FEREAGERANZHRERER T E.

H* released (mmol/kg)
H* £ i(mmol/kg)

35 4.0 4.5 5.0 5.5 6.0 g.S 35 4.0 45 5.0 5.5 6.0 6.5

pH pH
KCIO, added (mmol/kg) KCIO, added (mmol/kg)
=10 =—o=20 ——30 -~e- 40 =0-10 —&-20 —o-30 -e40
~&—50 -e—[00 —% 150 -x-200 =50 -—%—100 -~% (50 -%-200

B 6 pH YRS MBEK (a) AL (b) K9 2B YRR B B ) (N A KCI0,)
Fig.6 Effect of pH on the exchange acidity of latosol colloid (a) and red soil colloid (b)
(KCIO, added)

¥ KCIO, 58T E i 833 9 NaCIO, lh3k, —E M X RIEERS WA L R AU E.
MBE 4a FIE 6a F th, KCIO, 3Z #e th BRI IS {H 7E pH4.3 M, 1B NaClO, 38 #etk BR 7 M pH i
HARRAE L HNR, M HEERE pHS.8 24, XRRTERMESRHT KCO,H#8
18R, NaClO, i R ¥ B 11 B39, T ZE MM A5 T NaClO, B A #e BB 7 3R, KCIO, B 44
BAE SRS,
24 SO, —X%#Hitw

2.1 Wi e LA RN HRTE Na,SOBR T =LK HMER, BEE SO~
REMZBEMEMS Na" RO BERPAFORKE AR SO R MR HERE
HEPE. BERIT—FFE B Na" R MR R T BIERR? RI05 5
W2 T i A F B # Na,SO, 1 NaClO, J5 7% L1 38 B AR 7E R [R] pH B ) 38 Bt A SZ e e R



362 + 3 % i 37 %

5 Addition(mmolc/kg) % % i:\. 3: E 7. M E ﬂ. E Hj’ E
-2~ N2,80,200~x— N2,50,500 NaCIO BB P H AR KM, X R H
10 _‘ —0-NaCl0,200 —e— NaClO,500 ﬂﬂ Na* % ?ﬁ IL.H E‘J H+ . A13+ % ? HS

Clo; M FRIEWOH BT%H. — M
WH,Clo, B TRAETHXHESN
BHEMET. mARKCO, REK
OH B THHE R HNF, N NaClO, &
B BRI N Na* BT EHRK
ZEAMER. XA, Na,SO,BHiy OH™
B 5 NaCIO, E# i H* A BZ M,
Bl Na,SO, #i £ 1 NaClO, #h £k < [6] #
BER BT AR R SR, A T AR R SO; -
RERZHREROELE. NET7H
% th, pHS.78 B, Na,SO, B #e ) 3 4%
WAZ. EFEMARN 200mmol / kg

0 4.L5 s.ko s.ls 6?0 6.15 7.0 y )| 500mmol / kg i, soi——ﬁﬁﬁﬁ

P B “B K" {H 4 51 % 10.6mmol / kg

M7 RN AE R & (mmol / kg)NaClO, = Na,SO, 18.2mmol/ kg, MU EiHRTTE 4, B

B PHZBRERAZHRAERS pHHXR ) \
Fig.7 Relationship between pH and exchange acidity and RX—FEAREEND SO;~ x

exchange( alkallin;'ti )for flaIt\IosE):i OcolloitrisI in Stl(1)e sarlne. amount &.ﬁ ﬁ% , 1_& T NaZSO/rE H B ﬁg
mmol / kg) of NaClO, or Na, SO, solution .
HHEIEELME,

$8 £ X W

1. B4R, HERE. LM LM RMBTIE . CMBANEMFE. LR, 1964(2)12:120~131

2. HKEAE, B, BFEES. LR EHREOTE. VI CRNEFHRMEASRFRRNXR. 1%
. 1979, 16(2): 145~156

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

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

5. Mattson S, Wiklander L. The laws of soil colloidal behavior: XXI. The amphoteric points, the pH, and the
Donnan equilibrium. Seil Sci,, 1940, 49:109~162

6. EWMN. AETHEMERK. LTXL FEX TESRSE. TEAGHBEORAE. JER. BFHmL,
1996. 107~134

7. Zhang G Y, Zhang X N, Yu T R. Adsorption of sulfate and fluoride by variable charge soils. J. Soil Sci.,
1987, 38:29~38

8. Rajan S S S. Sulfate adsorbed on hydrous alumina, ligands displaced, and changes in surface charge. Soil
Sci. Soc. Am. J, 1978, 42;39~44

9. WBAE, BKP, EHNS. EHOARNTHRERIZRER. TRFR, 1990, 27(03): 270~279

10. Zhang Xiao—nian, Zhang Gang-Ya. The amphoteric properties of red soils and their fertility significance. n
“Proc. Intern. Symp. Manag. Devel. Red Soils Asia Pacific”. Science Press. 1992. 55~ 60

11. Zhang Xiao-Nian, Zhang Gang-Ya. Study on exchangeable alkalinity of red soils. In “Proceeding of the

OH~released (mmol/kg)
OH- B (mmoi/kg)




3 B LR G RN T B BRI BT 5 363

Second Workshop on Meterial Cycling in Pedosphere”. Nanjing University Press. 1994. 439~447

12, A, ZRE. RN TITYAR. TMFER, 1958, 6(3): 178~192

13. ZBX. AR THRERK. RTXC FEX TERSE. WEGRHIMAEAE. dbr. Rl s,
1996. 88~106

14, Zhang X N, Zhang G Y, Zhao A Z, Yu T R Surface electrochemical properties of the B horizon of a
Rhodic Ferralsol, China. Geoderma, 1989, 44: 275~286

15. Yu T R, Zhang X N. Physicochemical properties of red soils of China. /n Proc. Intern. Symposium Red
Soils. Science Press, Beijing, Elsevier, Amsterdam, 1986, 409~ 441

STUDY ON EXCHANGE ALKALINITY AND EXCHANGE
ACIDITY IN THE RED SOILS
I. RELATION WITH NEUTRAL SALTS (NaSO,, NaClO, and KCIO)

Zhang Gang-ya Zhang Xiao—nian
(Institute of Soil Science, the Chinese Academy of Sciences, Nanjing 210008)

Summary

The changes of exchange alkalinity and exchange acidity in the two types of red
soil with the presence of three neutral salt solutions was studied quantitatively by pH
controlled automatically equipment. It was found that in the solution of Na,SO, the
exchange alkalinity appeared at low pH, while exchange acidity at high pH. The
amount of exchange alkalinity of latosol is larger than that of red soil. The exchange
neutrality point which was not influenced by the concentration of Na,SO, was nearby
pH4.6.

Only the exchange acidity appeared in the solutions of NaClO, and KCIO, in the
range of pH measured. The amount of exchange acidity was found more in the red
soil than that in the latosol. For the same soil colloid the amount of exchange acidity
in KCIO, solution was greater than that in the NaClO, solution. The peak value of
exchange acidity was shown at pH 4.3 in the solution of KCIO, and at pH 5.8 in the
solution of NaClO, for ‘the latosol colloid.

A method of measuring the SOﬁ‘—exchange alkalinity was constructed.

Key words Exchange acidity, Exchange alkalinity, Exchange neutrality point,
Neutral salt effect, Red soil



