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Table 1 Basic properties of the ASS wsed
pH 0. M. CEC Total S Total Al Exchangeable acidity
(gkg™ (emol kg™ ') (gke™ ") (gkeg (emol kg™
2 80 35 21 16 59 39 89 111 6 27 09
12
30% (FH1)
70% (FH?2) ( )(DRY)3 ( 20em) 9 cm,
3 ( ).
( 18 5 cm, 22 em, 25 em) 18 cm, ( 21
am, 26 cm, 30 5 em), ( 10 cm) ,
30 d(DW1) 60 d
(DW2) 120 d( DW3) (INUY4 2 .
(NAD), 60 d , R 30 d
) ; pH PVC
) 3 ( 2em ) ,
pH )
13
H . 15,
.pH i (ExA) H* (ExH)
, (AP*) (ExAl ! ( Peroxide Oxi-
dation Combined Acidity and Sulfate M ethod, POCAS ) [B (TAA)
(TPA) (Sp)  1mol L™ 'Kl (Ska) » (TSA)
(Spos): TSA= TPA— TAA; Spos= Sp— Skai  POCAS :FeS+ Hp02
—41,80,+ Fe'™*, ASS LBl
2
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Table 2 Initional values of some index for the acid sulfate soils used
Kcl
Total adual Total potential Total  p changeable Exchangeabl
° _;_ " © I')((;'enl Total sulfidic Unoxidised peroxide Peroxide Kd exchangeable X :Irige © L;{EG ©
acicity acicty acidity oxidisable S, digesteds Extractable S acidity

(o k™D (omal ™Dl ) Sum @) 5 %) (S %) (ol by (ke (ol ke )

21 67 49 90 28 23 0 49 0 & 0 38 27 09 711 19 97
21
211 pH pH
1 , , ASS  pH

—O— FH1
—A— DRY
—%— INU
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B4 [8] Time (d)

Fig. 1 Change in soil pH with time under different humidity treaments
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30% (FHI)  70%(FH2) pH ,
, , , 10
, ( 3),
70% ~ 85%
3 pH 1

Tahle3 Soil humidity and the varidion of pH in the acid sufae soik

2 pH The pH for different soil humidity (%)

Time (d) 20 40 50 60 65 70 75 80 85 )
10 307 307 30 304 304 303 301 300 302 3 04
0 304 303 301 301 300 299 2% 29 296 302
40 299 2% 297 2 96 2 96 2 94 29 291 293 2 99
&0 296 29 29 293 293 290 28 2 88 289 297
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3/4 4 pH
30% 0% H*
, 3 (anol kg™ ') 30%
6 36 13 73 20 08; 0% 8 54 18 54 27 07
: FH2> FH1 3 137 536 6 4 ,
30 ,3 3 )
: 30% 8 41 16 05 24 46;
70% 560 16 01 21 60; 143 182 325 30d
30% ,
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Table4 Dynamics of exchangeable acidiy of acid sulfate soik with different humidity treatments ( cmol kg™ ')
D Exchangeable H* Exchangeable AI** Total exchangeable acidity
Time(d) FH1 FH2 INU FH1 FH2 INU FH1 FH2 INU
30 506 1006 431 1765 2250 127 27 2 56 17 10
60 677 1211 48 1936 248 138 % 13 36 94 18 73
0 928 1310 48 238 258 134 311 3899 18 33
120 944 1348 410 2339 2716 119 28 40 63 16 01
150 103 140 45 2551 3118 1450 3 % 45 18 19 02
180 1231 140 46 3242 3509 1560 “ 7 49 11 20 25
210 129 15 7% 3302 3580 45 9% 51 54
240 134 156 57 3370 3851 146l 4 17 54 16 20 35
1) FHI  FH2 30% 70% ,INU
213 POCAS ,
ASS
, 30% KCl1
70% ( 2 3), 70%
30% , ASS
ASS
22
221 pH 4 , pH
ASS pH , , pH
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Tahble 5 Change of soil acidity in surface hyer of soil column during the period of aeration drying affer drainage
. Variation range (anol kg™ 1)
Soil
Treament  Time(d)  humility(%) Total
Exchangeable H+* Exchangeable A 13 exchangeable acidity
DW1 15 50 12~ 40 93 6 77~ 17 84 10 74~ 12 17 51~ 18 54
DW2 30 50 23~ 37 25 3 56~ 6 36 14 0~ 18 40 17 65~ 24 76
DW3 60 48 37~ 23 65 6 16~ 10 29 14 9~ 60 12 20 25~ 70 41
1) ~
6 v
Table 6 The changes of S forms and the acidity derived from them in the swrface laye of soil column
during the period of aeration drying after drainage
Variation range
Soil KCl
Treatment Time(d) humidity KCI extractable S . . Total actual acidity — Total sulfidic acidity
(%) (%) Unoxidised peroxide (emol kg '(H* ) (amol ke '(H* )
oxidisable S( %) £
DW1 15 50 12~ 40 93 016~0 23 035 028 13 9~ 1579 2 54~ 20 51
[\ 30 50 23~ 3725 040~ 0 58 050~ 033 14 31~ 21 58 36 46~ 28 75
DW3 60 48 37~ 3 65 046~ 0 & 069~ 035 31 46~ 50 40 3431~ 17 29
1) ~
, DWI R R
223 6 7 , KCl
2
KCl ,
3 3 , Kl
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HYDRODYNAMIC MECHANISM ON THE CHANGE OF DIFFERENT
FORMS OF ACID IN ACID SULFATE SOIL

Liu Zhen-qian™?  Wang Jiarwu' Luo Shiming' QuMeimei' Li Hua shou'
(1 South  ChinaAgricdture Uhwersity, Guanghou 510642; 2 Jinan Uaversity, Guangzhou 510632)

Summary

The simulation, aimed to deted the quantitative impact of soil water conditions on the acidification of
acid sulfate soil ( ASS), was held with 8 treatments. The results indicated that water was an important dy-
namic mechanism on the change of different forms of acid such as exchangeable H* , exchangeable AF*
total exchangeable acidity, total sulfuric acidity, taal actual acidity, and total potential acidity in ASS. As
aresult, the changes of water condition would regulate the change of soil acid content. The results also
showed that wet but not inundated or over dried ASS was benefit to the formation of exchangeable acidity
and total actual acidity. In the treaments of altermation between inundated and drained off, significant
acidification happened during the period of aeration drying after drainage, especially at the surface layer of
the soil columns. During the inundated periods, the acid fomms were relatively stable. The acidity of ASS
was discharged in the drainage processes, and the more frequent the altermation was, the larger the total
accumulative output and discharge of acidity was.

Key words Acid sulfate soil, Acidification, Hydrodynamic mechanism



