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Abstract

Precipitation samples were collected at Kosan, Cheju Island over a period of 6 months.
An automatic rain sampler was manufactured domestically and installed at Kosan sta-
tion. All samples were collected on a weekly basis. Samples were analyzed for SO,~, NO;~,
CI-, NH,*, Nat*, K*, Ca**, Mg**, and pH and specific conductivity.

‘The quality analysis of rain sample data were performed based on ion balance and spe-
cific conductivity. The pH of rain samples ranged between 4.6 to 6.6. Bicarbonate ion
concentration were included in ion balance and specific conductivity calculations.

The sum of cation concentrations were slightly greater than the sum of anion concen-
trations. Calculated specific conductivity was greater than measured specific conductivi-
ty. The most probable explanations for this discrepancy is “an anion too low or anion

missing.”

Two criteria were used to identify outliners. They are 1) the difference between the
sum of anion concentrations and cation concentration is more than 50 #eq./1 and 2) the
difference between calculated and measured specific conductivity is more than 25%.
Chemical analysis from several samples did not satisfy these quality control criteria.

Volume weighted average concentrations were calculated. Dominant free acids in rain
samples were Na*, CI™, SO,%, NO,~ ions in order of abundance. Non—seasalt sulfate comr

prises 76 % of total sulfate.
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Rain Sample

( Stored at refrigerator, at 4°C)

50m¢ Aliquot : pH Measurement(at 25°C )
50m¢ Aliquot : Conductivity Measurement( at 25°C }

~Filtration( using Green Filter A25G, 0.45/m)

I

]

Anion Analysis Cation Analysis Cation Analysis

(SO, NOs™, ClI7) (NH,*, Na*, K*) (Ca**, Mg**) by

by Ion Chroma by Ion Chroma Atomic Absorption
tography tography Spectrophotometry

Flow rate : 1.5m¢/min Flow rate : 1.0m¢/min (Ca*)

Sample Volume : 10040 Sample Volume : 25u¢ Fuel Gas : N:O/Acetylene
Eluent : 2.4mM Na,CO, Eluent=40mM HCl/4mM Slot Length of

/2.25mM NaHCO; DAP HC1
Supressor Solution Supressor Solution
25mM H.SO, 100mM TBAOH
Guard Column : Guard Column :
IonPac AG4ASC Ionpac CG10
Separator Column : Separator Column :
IonPac CS10

TonPac AS4ASC

Fig. 1. Flow diagram for analysis of rain samples.
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Burner Head : 5em

Detection Wavelength : 422.7nm
( Mg+ + )

Fuel Gas : Acetylene/Air

Slot Length of

Burner Head : 10cm

Detection Wavelength : 285.2nm
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Fig. 2. Scattergram of T, caion versus T, anion.
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Fig. 3. Scattergram of (T, anion-T, cation)/T, ani-
on.
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Fig. 4. Scattergram of ( T, cation- T, anion)/T, cat-
ion.
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Table. 1. Equivalent ionic conductance for selected

ions(/S).

H' S0~ NO© CF NH Na* K* Ca** Mg™ HCO-

Km (micro S)

3498 80.0 715 764 736 501 735 595 531 445
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Fig. 5. Scattergram of calculated conductivity ver-

sus measured conductivity.



102 AAF A 324 R
200 Table. 2. Major constituents of seawater( E.D.Gold-
berg, 1963).
- . Composition
£ 1o Constituent w8/kg(opm) | Eq. ratio
g Sodium( Na*) 10,500 1.000
X Magnesium( Mg**) 1,350/ 0121
N . Calcium(Ca**) 400| 0.022
g o gen . Potassium(K*) 380 0.021
& s P . ol Chioride( CI” ) 19,000] 1172
~ "o Sulfate( SO,”) 2,700 0.061
Bicarbonate( HCO;™ ) 142 —
-100 Bromide( Br) 65 -
-02 -01 0.0 0.1 02  Other solids 34 -
T, anion- T, cation{ milli eq./¢) Total dissolved solids 34,500 -
'Fig. 6. Scattergram of (T, anion- T, cation) versus Water{ balance) 965,517 -

conductivity difference( % ).
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*Eq . Equivalence

Table. 3. Volume~ weighted means of ion concent-
rations of rain events collected at Kosan.

Volume- weighted Volume- weighted
Anions mean (req/1) Cations mean (uegq/l)
SO~ 27.3 NH,* 26.7
NOs™ 14.2 Na* 68.6
Cr 59.1 K* 49
HCO,~ 007 Catt 88
(SO~ 358) Mg** 13.1
H* 8.1

* Non- Sea- Salt sulfate
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