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ABSTRACT

The purpose of this study was to confirm the dissolution of arsenic from the stabilized soil around abandoned coal mines by cultivation
activities. Experimental soils were collected from the agricultural field around Okdong and Buguk coal mines, and the concentration of
arsenic in the soil and the geochemical mobility were confirmed. The average arsenic concentration was 20 mg/kg. The soil with
relatively high geochemical mobility of arsenic in the soil was used in the batch and column experiment. The limestone was mixed
with soil for soil stabilization, and the mixing ratio was 3% of limestone, based on the soil weight. The phosphoric acid fertilizer
(NH4H,PO,) was added to the soil to simulate a cultivation condition according to the Rural Development Administration's rules.
Comparative soil without mixing limestone was prepared and used as a control group. The arsenic extraction from soil was increased
following the fertilizer mixing amount and it shows a positive relationship. The concentration of phosphate in the supernatant was
relatively low under the condition of mixing limestone, which is determined to be result of binding precipitation of phosphate ions and
calcium ions dissolved in limestone. Columns were set to mix phosphoric acid fertilizers and limestone corresponding to cultivation
and stabilization conditions, and then the column test was conducted. The variations of arsenic extraction from the soil indicated that
the stabilization was effectible until 10 P.V.; however, the stabilization effect of limestone decreased with time. Moreover, the
geochemical mobility of arsenic has transformed by increasing the mobile fractions in soil compared to initial soil. Therefore, based on
the arsenic extraction results, the cultivation activities using phosphoric fertilizer could induce a decrease in the stabilization effect.
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Table 1. Sequential extraction process for arsenic in soil
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Table 2. Applied ratio of fertilizer in soils
Soil Conditions for P,Os (mg/kg)
Control Set 1 Set 2 Set 3 Set 4 Set 5
Okdong 96.5 180 341 503 664 825
Buguk 35.0 180 341 503 664 825

Mixed amount of fertilizer (mg/kg) = {P,Os Experimental conditions (mg/kg) - P,Os concentration in the soil (mg/kg)}x 0.44* x 3.71°

*a: Conversion factor of P,Os and P
*b: Conversion factor of NH,H,PO, and P
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Fig. 1. Concentration of arsenic in soil by aqua-regia digestion and sequential extraction. (a) Okdong, (b) Buguk.

Table 3. Properties and results of sequential extraction in soils

Properties Location
Okdong Buguk
pH 5.60 + 0.05 6.47 + 0.01
CEC (meq/100 g) 9.1 + 0.30 11.9 + 4.30
LOI (%) 2.7 3.1
Step 1" (mg/kg) 0.02 + 0.00 N.D.
Step 2° (mg/kg) 0.85 + 0.00 0.33 + 0.01
Step 3° (mg/kg) 10.03 + 0.37 4.84 + 1.62
Step 49 (mg/kg) 7.64 + 0.73 3.02 + 0.27
Step 5° (mg/kg) 5.74 + 0.26 3.82 + 0.80
Sum’ (mg/kg) 2427 + 0.86 12.01 + 1.34
Total As® (mg/kg) 26.75 + 1.56 13.09 + 0.53
Recovery" (%) 90.7 91.7

: Non-specifically sorbed

: Specifically sorbed

: Amorphous and poorly-crystalline hydrous oxides of Fe and Al
. Well-crystallized hydrous oxides of Fe and Al

: Residual

: Sum of step 1 to step 5

: As concentration in soil by aqua-regia digestion

: Recovery (%) = Sum / Total As x 100
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Fig. 2. XRD peak patterns of limestone sample.
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