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Abstract

In order to ensure that all major cations and anions were accurately measured, the quality
assurance checks of chemical analysis data by considering ion and conductivity balance of
each precipitation sample were performed. To check the quality assurance of chemical analy-
sis data, precipitation samples were collected by wet- only precipitation sampler at Seoul site
and their chemical components were analyzed. By checking the problems for the screening
methods of chemical analysis data used until recently, the f value expressed as the ratio of
the sum of cations and anions equivalent concentration( 22C/>23A) was found to be not ap-
propriate for data screening. Also, the scattering plot between cation and anion equivalent
concentrations in each sample was found to show the general tendency of ion balance but
was proved to not quantitate the standard of data screening at a set of samples of various
concentration levels. A more appropriate value was therefore required, h value is defined as
(A-C)/C for C=A and (A-C)/A for C<A. This value was showed to check the ion bal-
ance in a viewpoint of quantitative as well as qualitative and to be useful in applying this ex-
pression to a measurement data set. However, the standard of data screening must vary in

response to the ion concentration of sample. In this study, the quality assurance of chemical
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analysis data was checked by considering both the ion balance evaluating by h value and the

electrical conductivity. As these quality assurance checks were applied to Seoul data set, 67

valid samples were obtained. The result of statistical summary in the analytical parameter

of precipitation samples collected for a certain period was found to be computed in the pre-
cipitation volume- weighted mean({ VWM) rather than the arithmetic mean( AM), but pH in
the VWM of hydrogen ion concentration. The annual VWM of pH values was 5.0(4.9~5.1).
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Table 1. Analytical parameter, method and instrument for chemical analysis of precipitation samples.

Analytical parameter Method Instrument

pH Electrode method pH/ion analyser- 250,
Corning Inc.
Electric Electrode method Conductivity meter SC-17A,
conductivity Suntex Inc.; CM-20S, TOA Inc.
SOz, NOs~, CI7, F, NO~ Ton chromatography ICA-3000, TOA Inc.
NH,* Indophenol blue method; UV-240, Shimadzu Inc.;
Ion chromatography Dionex 100, Dionex Inc.

Na*, K* Atomic absorption GBC 901, GBC Inc,;
Ca®*, Mg** spectrophotometry; AA 6500, Shimadzu Inc,;

Ion chromatography

Dionex 100, Dionex Inc.
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Table 2. Analytical conditions of ion chromatograph for the determination of anion components in precipita-

tion samples.
Items Analytical conditions
Column TOA PCI-201S
Detector TOA ICA-3030 electric conductivity detector
Eluent 2.5 mM phthalic acid + 24 mM trishydroxy
methyl aminomethane pH 4.0
Flow rate 1.5 mL/min
Pressure limit 250 kg /cnl
Response Middle
Mode 1
Temp. of constant temperature bath 37T
Cell temperature 40C
Measuring range 32 p4S/cm FS.
Multiply x 1
Polarity + (plus)
Sample injection volume 10 L

m. 23 9 123

A5A RS RS S-S 4L 4
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3.82
4.46
5.71
7.34
9.10

NAHE PPH RT AREA BC RF

Na 4.374 3.82 6700057 021531791 .724
NH4 2.756 4.46 2995680 081086966.619
K 9.877 5.71 802392 05 914928.164
Mg 8.515 7.34 1247723 082422763 .107
Ca 2.963 9.1 4143e37 851398257 .509
TOTALS 1 .485 15888889

Fig. 1. Typical ion chromatogram of anion and cation for precipitaion sample.

[ E— : i .' ! | -[ il ‘:!:;' [ '!.;l'l.j
——l T S R
e P L L
NS T T N R
Y et T B N TTRIT FESTYOOHS FRATTERIY i T EETT GO T R
S L e A g
g it TR it i
Tl
e |
N T [T E | I'
e i
qitili] MR |
g i1 i :
‘ i H H lag s
VHFH EE WIGERL
AU MITIRTRE atebifal fir
E it thilils g
Ui |HEHRH T RS




90 KOREAN JOURNAL SANITAT. Vol.10, No.3(1995)

Table 3. Analytical conditions of Dionex DX-100
ion chromatograph for the determination
of cation components in precipitation sam-

ples.
Items Analytical conditions

Separate column CS12

Guard column CG 12

Detector CDM- 3 electric conductivi-
ty detector

Suppressor CSRS(4mm) with external
water mode

Eluent 20 mM methansulfonic acid

Flow rate 1.0 m¢/min

Sample injection volume (25 # L
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Fig. 2. Relationship between f and Imbalance
value in precipitation samples.
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Fig. 3. Relationship between total cation and anion
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Table 4. Analytical results of chemical composition in precipitation samples at Seoul.

ECobs Ca¥ Mg™ K* Na* NH  NOs cr SO

pH

(uS/cm) (ueq/L)
VWM* 498 244 425 8.1 8.3 24.6 69.6 324 271 90.4
AM#  544(5.10)8§ . 373 714 14.2 13.3 44 4 1085 50.1 51.2 1414
STD 0.62 20.8 578 12.8 8.6 40.6 75.0 425 457 79.1
MAX 688 - 78.1 206.7 52.3 31.2 140.6 286.4 155.6 165.0 306.6
MIN 4.46 8.1 15 0.0 2.1 7.2 11.2 10.3 7.0 27.6
* VWM: volume- weighted arithmetic mean
n
VWM of DH=—108{(,21(H*.><P.))/P.] .............................................................................. (1)
l:
VWM of analytical parameter except DH [ 21 A.XP.)/Pi] ................................................ (2)
l—
# AM: arithmetic mean
n
AM of analytical parameter=[ 3 1( AL)/D] wrereeeree et ettt (3)
1:
§ (5.10):
n
AM of DH=—1°g[<.21(H*a>)/n] ....................................................................................... (4)
1:

Here, n: the number of valid sample
H*.: H* concentration of event i
Pi: rainfall of event i
A;: anlytical parameter of event i

o] pHE A$uoR sVEEA 4w
SHEATAAMZA A2sAE 35

HE 5442 uehgon), 2 AR pH2Y
H' 558 78 % o3¢ ReAS3T

FA7NY T MA S e 497 pH
£ 446~6.83 #Hedew, o d sF
3 d3F pH(VWM of pH)x 7252 #kd
X2 pH 56 o}stsl pH 4.98=2 vielydt
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heol
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