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Effects of Artificial Acid Precipitation on
Forest Soil Buffer Capacities'’

Ell Sik Min* and Soo Wook Lee?

- §

KEHES BIEFR7E k@] BFHfEl vlxls ES 57 Hetol BEEREMEo 2 JSH
B, BEARERIRS 2 Bl 3 Bl 2ely HEMEOE THEHE FEME Y HERHNS #H3s
of ATEEME RE FAESHT #£RE TN & o b33 2ot pH 3.0-5.7 kites) ATE
el siehel LABERERC] “ebd E pHel KL ITFEEME A pH 6.2-7.10]2lm, ofgo] B
ez pH 3.8-6.0, B> pH 4.0-5.4, 4-&o°] pH 4.0-5.58 Jehto 24 EHRol NE HiEEH
Hee MIFE7T 7 dow Age] 73 xMD} Zuiv pH 2.09 EEMEFREREA M= 2 Higeld =5
TSR] T AT Stold et ATEEMETRS EHEol| whd HIERERES IFEMEe 39 TEEE R
o Ak FEM Z2RE vebil 43 Bl A9 pH 3.0-5.79] EtEmel chalAde
Fifeo 2 e EMEL ol A4E LHEEEREL] FENSE Eirstd o, ALEBMRERE N3 HHEg
HEEe) BEe (LMo AL Bol @Ml ew, Aol dE pH 3.0 LILES i) of &l
A ol 2Esol HEMES st ot pH 2,000 4= Aluminum % Silicate hydrolysisz} & 3}
Aok, Brilidugel 79 pH 3.0 Llbel M+ BelZiEke], pH 4.5 LITFel 4+ Aluminum hydrolysisvt,
aels pH 3.0 LLFel 4+ Aluminum hydrolysis % Silicate hydrolysis7t sl ch. BiHuto] 4 &
pH 4.501 4 Silicate hydrolysisz}, pH 4.5 LI T4+ Aluminum hydrolysisz} & &19]

ABSTRACT

A research effort has been made to determine soil buffer capacity in forest soils nearby urban and industrialized
regions. Buffer capacities of soils from four regions were measured by different pH levels of artificial acid
srecipitation, The following conclusions have heen drawn in response to the overall research objectives. Soil
suffer capacity was the highest in Kangwondo followed by Ulsan, Yeochon and Seoul when simulated acid
precipitations were treated at the level of pH 3.0-5.7. With the acid precipitation treatment below pH 2.0 level,
however, the capacity dropped seriously with no significant differences between the regions. In Kangwondo
region soils weathered from granite and limestone showed significant differences in the buffer capacities. Soil
collected in Seoul and Ulsean revealed that the capacities tended to increase with the distance from the pollution
sources when treated at pH 3.0, 4.5 and 5.7 level of acid precipitation. The major mechanism of soil buffer
observed during simulated acid precipitation experiment was cation exchange for Kangwondo forest scils. In

Seoul region cation exchange also played an important role in soil buffering under artificial acid precipitation
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between 3.0 and 5.7 pH levels, yet under pH 2.0 level aluminum and silicate hydrolysis. In Ulsan cation exchange

was a msjor determinant for the buffer capacity above pH 4.5 level, between pH 3.0-4.5 aluminum hydrolysis

and below pH 3.0 aluminum and silicate hydrolysis. In Yeochon silicate hydrolysis led buffer capacity above pH

4.5 and below pH 4.5 aluminum hydrolysis.

Key words | Acid precipitation, Forest soil buffer capacity, Cation exchange, Aluminum hydrolysis, Silicate
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Table 1. Distribution of sample plots in each investigated region .

Region 1 Seoul Yeochon Ulsan Kangwondo
T ; ]
Limestone Deciduous i !
Coniferous | 1
. Deciduous 3 2 2
Granite Coniferous } 3 5 1 1
Deciduous 2
Shale Coniferous 1
Sandstone Decx_duous 1
Coniferous
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Fig. 1. Diagram of soil leaching experiment for so1l
buffer capacity
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Table 2. Soil leachate pH by extracting solution of four pH levels treated on soils which collected by distance
from pollution source

Region pH of extraction | 2.0 ‘ 3.0 4.5 5.7 Remarks
solution |
plots
Seoul 2km 2.55 4.33 4.32 4.36 Mixed (granite)
8 2.57 3.97 4.36 4.36 Mixed(
18 2.60 4.20 5.49 5.13 Coniferous( ”~
32 2.93 4.65 4.89 5.30 Deciduous{ ~ )
Yeochon 0.5km 4.03 4.70 4.89 Coniferous(granite)
6 4.24 4.81 5.15 " 7
8 4.18 5.21 5.37 ” O
Ulsan 0.5km 2.0z 3.82 4.58 4.63 Mixed (granite)
3 4.13 5.10 5.04 Deciduous shale)
6 4.18 4.75 4.79 Coniferousshale)
11 4.62 5.14 5.10 Deciduous {sandstone!
23 6.02 6.01 6.38 Deciduous (shale)
34 4.65 5.30 5.32 Deciduous (granite!
Kangwondo Undooryeung 3.13 6.28 6.44 6.65 Deciduous (granite)
Pyungchang-up 3.48 6.92 7.04 7.13 Deciduous (limestone;}
P. Shinri 3.09 6.15 6.64 6.76 Coniferous{granite’
P. Haanmiri 3.18 6.35 6.75 6.82 Coniferous:limestone:
Significance 1 s .. . *

Plots of Kangwondo are not arranged by distance from pollution source.
» » 1% Significance level

Table 3. Regression equation and significance of soil
leachate pH by distance from the pollution

source in Seoul, Yeochon and Ulsan
region.
pH level Regression Significance
Equation
Seoul 2.0 - ns
3.0 Y =3.57+0.035X *
4.5 Y=4.30+0.028X »
5.7 Y=4.21+0.037X »
Yeochon 3.0 — ns
4.5 - ns
5.7 - ns
Ulsan 2.0 - ns
3.0 Y=4.00+0.041X ..
4.5 Y =4.77+0.030X .
5.7 Y=4.21+0.037 s .

Y : Soil leachate pH

¥ : Distance from the pollution source
v« 1 1% significance level

+ 1 59 significance level

ns : no significance
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Fig. 2. Change of soil leachate pH by artificial acid
precipitation in four regions
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