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ABSTRACT

We investigated the pH change of water caused by several fuel gases regarded as the main
cause of the air pollution, to find out the main cause of increase of the acidity of the rain. We
measured it while injecting each fuel gas directly to the distilled water. It was observed that
Bunker-C oil gas and anthracite coal gas were the main cause to make the pH of the solution low-
est,

We examined the effects of simulated acidic water solutions on several plant species. Simulated
acidic rain made by Bunker-C oil gas has significant symptom on the Saxifraga stolonifera and
Commelina communis, while no injury was observed on plants exposed to simulated rainfall made by
anthracite coal gas.
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Table 1. Meterogical data at Seoul from 1951 to 1980(Mean value)

Month

Jan. Feb. Mar.

May Jun. Jul. Aug. Sep. Oct.

Temp., —7.37 —4.97 —0.10 6.60

(c)

Precip. 20.6 282 49.0

(mm)

12.13 17.03 21.53 22.03 16.33 9.10

88.3 151.1 383.1 263.0 160.3 48.4

19

Nov. Dec.
2.37 —4.27 Mean
7.53
429 246 Sum
1354.7

Table 2. Treated species

Taxonomic level

Scientific name

Common name

Division Bryophyta

Division Pterophyta
Division Lycophyta
Division Sphenophyta
Division Ginkgophyta
Division Coniferophyta

Division Cycadophyta
Division Anthophyta
Class Monocotyledoneae

Class Dicotyledoneae

Polytrichum commune

Marchantia polymorpha

Pteridium aquilinuwm var. latiusculum
Selaginelia tamariscina

Equisetum arvense

Ginkgo biloba

Pinus densiflora

Juniperus chinensts

Abies koreana

Cycas revoluta

Beckmannia svzigachne

Zoysia japonica

Arundinella hirta

Cyperus amuricus

Setaria viridis

Digitaria sanguinalis

Lilium longiflorum

Saxifraga stolonifera

Taraxacum platycarpum
Chenopodium album var. centrorubrum
Evrigeron canadensis

Physalis alkekengi var. francheti
Petasites japonicus

Artemisia princeps var, ortentalis
Xanthium strumarium

Petunia hvbrida

Platanus orientalis

Chaenomeles sinensts
Rhododendron mucronulatum

Commelina communis
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Table 3. Pollutant composition of several fuel gases

Fuel types
LNG Motor Fuel Petroleum Bunker-C Anthracite
Gasolin Diesel Oil coal
SO, - - 31ppm 2ppm 200 ppm 95 ppm
NO; - 350ppm 580 ppm - 18 ppm 2ppm
CO; 5% 9% 7.5% 5% 6.8 % 5.7%
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Table 4. pH change by distance from the source when several fuel gases are injected into distilled

water
: Distance /Fuel gas
Time 0Om 0.5m 1.0m 15m 2.5m
(min) Anthra Emission Anthra Emission Anthra Emlsswn Anthra EITHSSIOI’I Anthra Emission
-cite gas -cite gas -cite gas -cite gas -cite gas
1 37 4.4 4.3 5.1 4.5 5.1 4.6 5.3 4.7 5.45
2 35 3.9 4.0 4.8 4.3 5.0 4.3 52 4.5 5.35
3 33 3.7 3.8 4.6 4.1 4.9 4.2 5.2 4.4 5.25
5 3.0 3.5 3.7 4.5 4.0 4.8 4.1 5.1 4.3 5.2

10 265 3.5 3.5 4.5 3.9 4.8 4.0 5.1 4.1 5.2
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Fig. 1. pH change by time when several fuel gases are injected into distilled water.
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Table 5. Simulated acid rain(by B-C oil gas) defect on plant with exposure time,

Time(min)
30 60 90 120 150 180 210 240
S. stolonifera - - - - - +(4) ~+(4) +(4)
C. communis - - - - - - +(3) +(4)

—; no defect ~+; defect ( ): # of individuals defected
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Fig. 2. Phenotypic effects of simulated acidic rain on the Soxifrage stolonifera: (a) whole plant
treated at pH 2.5, (b) leaf defect : pH 2.5, pH 2.7, pH 2.8, control from the left end.

Catd

Fig. 3. Phenotypic effects of simulated acidic rain on the Commelina communis: (a) whole plant :
treated at pH 2.5, (b) leaf defect : treated at pH 2.5, pH 2.6, control from the left end.



March 1993 Chang et al. : Symptom by Simulated Acid Rain 23

Table 6. Simulated acid rain{by B-C oil gas) defect on plant with pH change.

pH
2.5 2.6 2.7 2.8 2.9 3.0
S. stolonifera +(4) +(4) +(4) +(2) - -
C. communis +(3) +(2) - - - -
—: no defect +: defect (). # of individuals defected
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