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Abstract : In this investigation, an ICP-DRC/MS method to measure arsenic
with ultra-trace concentration without any interference by the compounds such
as “Ar®Cl" and 4OCa‘%CF, which disturb the precise measurement of arsenic was
described. Thus, the oxygen was introduced into the dynamic reaction cell as
reaction gas and reacted with arsenic ion created in plasma gas, AsO' was
formed and detected with m/z of 91 by ICP-MS. It resulted in better detection
limit than the old method with m/z of 75 (As’). The optimum condition for
oxygen supply as the reaction gas was 0.5 mL/min. The analytical features of
the method are as follows: detection limit of 0.02 ug/L, precision (RSD) of 3.4%,
and recovery of 969%.

Arsenic in the water samples from the tributary streams to the Han River
and the main stream of Paldang were analyzed with this method to identify the
characteristics in its distribution. The concentration of As ranged from 0.53 to
1.26 pg/L. We could measure As with very low concentration, less than 1.0 ug
/L, with excellent reproducibility. The method developed is expected to be
applied to analyze As of the samples from sea water, food, and domestic and

industrial waste water which have high concentration of Cl and/or Ca.
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AL we] HAZAEL AAFY] 8 wSIIAIRD A0S FHEES 00~1.0

mL/min® = WA A HH wExdS dAetax shdvh e RbEUbAR g

HolE AbEd wiok vl HEE fd ¢EYol FUFE 01~1.0 mL/mine= ¥
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Canada)®] #Az24dS YEeEF AL

Table 1. Conditions and parameters used for ICP-MS operation

ICP-MS spectrometer PerkinElmer-SCIEX ELAN DRC I
Rf power 1,250 W
Plasma Ar gas flow 15,5 L/min
Auxiliary Ar gas flow 1.2 L/min
Nebulizer Ar gas flow 1.1 L/min
Nebulizer Concentric type
Spray chamber Cyclonic type
Interface cones Platinum
RPq 0.45 N/A
Lens voltage 87V
Dwell time 100 ms
Integration time 3,000 ms
Analytical mass m/z 91(AsO")
Reaction cell gas flow 0.5 mL/min, O-
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Fig. 3. Arsenic(AsO") calibration curve.

Fig. 37 7o) 1’=0.99 o] $-4:3 Mg #AATAE A& = Ao, A=
A= Table 201 YeEbd wvRel 3Fo] 0.02 wg/L, B=(RSD)= 34%, 35&
96% = EFS T

Table 2. Analytical characteristics of methods for the determination of arsenic

by ICP-DRC/MS using oxygen

Detection limits/ugl.?, AsO? 0.02
Precision(RSD%)" 3.4%
Recovery(%)° 96% [0.81, 0.10]

Calculated as three times the background standard deviation (based on the counts corresponding to 0.1 pgL™). "Calculated
based on the counts corresponding to 0.1 ugL’l(n:7). “Percentage recovery expressed as the mean from three independent
analysis. Values in the bracket are the arsenic concentration of the unspiked sample and that of arsenic added in pgL ™.
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Table 3. Concentration of As in the tributary streams to the Han River and the

main stream of Paldang

Concentration gL'

Sampling points
Arsenic(meanzs ; n=3)

Gyeongan 0.85+0.01
Sangok 1.01+0.01
Deokpung 0.81£0.01
Gungchon 0.53+0.01
Dosim 1.15+0.01
Wolmun 1.18+0.02
Deokso 1.26+0.01
Hongneung 0.79+0.02
Wangsuk 0.99+0.01
Seongnae 0.91+0.02

T3 HA wEoe] AAAAE ZARSHZ] s 54 BOD: 35~19.2 mg/L,
COD¥ 57~13.7 mg/L, TOCE 30~75 mg/Lel ¥ =2 velstt. BODe 4%
HAaHdA 192 mg/LE 7MY 2 &2 YEyton, COD9 TOCE %53
Z+7y 137 mg/L, 75 mg/LZ 71’ =2 T2

A= ArCl'9} CaCl'e] A8 Ze FE& 206~56.1 mg/LE YE
o, da TrRE AR AAd ALgE date] JFgoz A AR RIFA
7,000 mg/L °]’9 =2 FXE=Z eyt Table 40 A2 #4235 YER
Atk

r

R

AZEEA E=L v A F4 A

fo
)

Lo X
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Table 4. Physico—chemical parameters of the tributary streams to the Han River

and the main stream of Paldang

Concentration mgl.

Sampling points

BOD COD TOC Ca
Gyeongan 75 5.7 5.6 385
Sangok 3.5 8.8 5.3 56.1
Deokpung 75 8.0 4.4 41.2
Gungchon 7.1 5.7 3.0 24.5
Dosim 14.4 11.0 6.1 28.4
Wolmun 4.4 6.1 3.6 29.2
Deokso 19.2 9.5 52 43.0
Hongneung 75 8.8 5.0 46.4
Wangsuk 14.7 13.7 75 314
Seongnae 4.8 6.1 3.8 20.6

Table 5 3 Fig. 5, 63 #o] H|A& F=et FHEIAe ] FAAAE AR A}
o AdudAs 719 (= Aer yEyh 59 Hla 24 A Fa e
l ArCI'eh CaCl'el A7E4d<d Zad dav 52 T2 dUsgod va

AsO'(m/z=9D) % 574 A ou g 1H4de] 43 glo] 58 A=At AL 7t

= = 2~ [e X e) S o 2~
A3 ZA-4T F Jdes ST

Table 5. Correlation coefficients and nature of correlation for Arsenic(AsO")

measurements with different physico-chemical parameters in raw water samples

physico-chemical Correlation coefficient Nature of correlation
parameters
BOD 0.20 Weak positive
COD 0.16 Weak positive
TOC 0.14 Weak positive
Ca 0.01 No correlation
Cl 0.00 No correlation

_13_
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