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The Potential Acid Sulfate Soils Criteria by the Relation between
Total-Sulfur and Net Acid Generation
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Acid sulfate soil (ASS) and potential acid sulfate soil (PASS) are distribution in wodwide and originate from
sedimentary process, volcanic activity, or metamorphism and are problematic in agriculture and environ-
mental due to their present and potential acidity developed by the oxidation. The PASS was defined as soil
materials that had sulfidic layer more than 20 cm thick within 4 m of the soil profile and contained more than
0.15% of total-sulfur (T-S). A tentative interpretative soil classification system was proposed weak potential
acid sulfate (T-S, 0.15-0.5%), moderate potential acid sulfate (T-S, 0.5-0.75%) and strong potential acid
sulfate (T-S, more than 0.75%y). PASS due to excess of pyrite over soil neutralizing capacity are formed. It
provides no information on the kinetic rates of acid generation or neutralization; therefore, the test procedures
used in acid base account (ABA) are referred to as static procedures. The net acid generation (NAG) test is a
direct method to measure the ability of the sample to produce acid through sulfide oxidation and also provides
and indication. The NAG test can evaluated easily whether the soils is PASS. The samples are mixed sandy
loam and the PAS from the hydrothermal altered andesite (1:3, 1:8, 1:16, 1:20, 1:40, 1:80 and 1:200 ratios) in
this study. We could find out that the NAG pH of the soil containing 0.75% of T-S was 2.5, and that of the soil
has 0.15% of T-S was 3.8. NAG pH test can be proposed as soil classification criteria for the potential acid
sulfate soils. The strong type has NAG pH of 2.5, the moderate one has NAG pH of 3.0, and the weak one has

NAG pH of 3.5.
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Fig. 1. A simplified map of study area in Gyodong Miryang-si Gyoungnam. Sampling point is shown by filled circle.
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Table 1. Mixture ratio of Potential Acid sulfate soil(PASS)
and Sandy loam (SL) soil, and its initial pH.

PASS Sandy soil ~ Mixed ratio Initial pH
1666 g 3334 g 1:3 2.9
625 g 4375 g 1:8 4.0
500 g 4500 g 1:10 42
313 g 4688 g 1:16 4.6
250 g 4750 g 1:20 55
125 g 4875 g 1:40 5.8
63 g 4938 g 1:80 6.0
25 g 4975 g 1:200 6.2
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Fig. 2. X-ray diffraction spectra for the each layer in potential acid sulfate soil raw material (Qz: Quartz, Ver: Vermiculite,

Ka: Kaolinite, I1: Illite, and Py: pyrite).

Table 2. Chemical properties of potential acid sulfate soil (PASS), sandy loam (SL) and fluvio-marine plains soils (Gimhae

and Haechunk series).

Exchangeable cation

Sample pH oM CEC
Ca Mg K Na
(1:5) g kg’ cmolc kg cmolc kg
PASS 2.0 2.7 7.1 1.2 4.1 0.11 0.01
SL 59 39 6.9 32 0.80 0.17 0.04
3.97 11.9 12.7 1.5 4.17 0.63 5.58
Gimhae series 4.48 20.4 10.9 1.7 4.52 0.64 5.74
5.95 13.0 10.9 23 5.51 0.70 6.06
4.08 13.8 16.0 22 1.92 0.33 0.59
Haechunk series 3.58 4.2 39 0.5 0.37 0.07 0.20
3.76 72 4.5 1.3 1.61 0.19 0.34
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Table 3. Relationship between T-S contents and NAG pH
of potential acid sulfate soil (PASS) and sandy loam (SL)
combine to form soils and fluvio-marine plains soils (Gimhae
and Haechunk series).

samples Total-S NAG pH Initial pH
%
1:3 2.04 23 2.9
>(0.75

1:8 0.94 2.5 4.0
1:10 0.69 2.7 42

. 0.75-0.50
Mixed 1.6 055 3.0 4.6

ratio

. 1:20 0.33 32 5.0

(PASS:SL) 05-0.15
1:40 0.16 3.8 5.8
1:80 0.07 4.6 6.0

<0.15

1:200 0.04 54 6.2
0.23 3.6 3.97
Gimhae series 0.46 2.6 4.48
0.40 2.6 5.95

0.5-0.15
0.21 39 4.08
Haechunk series 0.21 32 3.58
0.25 2.9 3.76

Table 4. NAG pH test can be proposed as soil classification
criteria for the potential acid sulfate soils (PASS) and
Total-Sulfur (T-S).

Jung et al., 1989

NAG pH
T-S PASS
%
>0.75 Strong 2.5
0.75-0.50 Moderate 3.0
0.5-0.15 Weak 3.8
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Fig. 3. The relation between total sulfur (T-S) contents and
net acid generation (NAG) pH in potential acid sulfate soils
(PASS) and fluvio-marine plains soils (Gimhae and
Haechunk series).
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