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Analytical Characteristics for Perchlorate in Surface Water using
IC-CD and IC-MS

Jae Sung Park’, Young Hee Kim, Jung Sub Lee, Hak Gu Kang,
Jun Seok Cha, and Kwang Yong Jung

Inorganics Analysis Research Division, National Ingtitute of Environmental Research, Incheon 404-708, Korea

Perchlorate is an environmental contaminant of growing concern due to its potential human health effect
including respiratory stimulation, skin sensitization and thyroid mafunction. It is commonly found in waste-
water from explosives- or LCD manufacturing-factories in Korea. In this research, EPA314.0 and EPA332.0
methods were applied to analyze perchlorate in surface fresh water collected from different locations. The col-
lected samples contain high concentrations of matrix anions that would interfere with analysis via conventional
lon Chromatography (IC-CD). With field samples of various anions, the conventional 1C-CD (EPA314.0) did
not provide satisfactory quantifying ability; the method could not detect perchlorate at the level below 0.5 ug/
L and overestimation close to 10 ug/L compared with while EPA332.0 method using lon Chromatography-
Mass Spectrometer(IC-MS) showed good analytical ability in the range of 0.1-10 pg/L. Perchlorate of 22.3 mg/
L and 95.6 mg/L has been observed in samples from tap water source and Nak-dong River, respectively.
Recently there has been considerable interest in the development of 1C methods not only for measument of per-
chlorate in drinking water to check if it meets regulatory requirements, but also for that in surface water pol-
lutant. For the accurate analysis of perchlorate in surface water, the EPA332.0 method using IC-MS should be

considered as the official method in the future.
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Fig. 1. Perchlorate standards curve with IC-MS.
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Fig. 2. Perchlorate standard and sample peaks for IC-CD and IC-MS.
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Table 1. Comparison of perchlorate in surface fresh water using IC-MS and IC-CD (ug/L)

Results (ug/L)

Sample IC Description for difference
IC-MS(EPA 332.0) IC-CD(EPA 314.0)

S-1 0.316 ND Not quantifiable with IC-CD

S-2 0.364 7.336 Over estimated with IC-CD

S-3 1.442 ND Too small peak to detect with IC-CD
S-4 0.392 ND Too small peak to detect with IC-CD
S-5 0.228 ND Too small peak to detect with IC-CD
S-6 0.37 28.973 Over estimation of peak with IC-CD
S-7 2.714 ND Too small peak to detect with IC-CD
S-8 0.266 ND Too small peak to detect with IC-CD
S-9 0.015 2.973 Over estimation of peak with IC-CD
S-10 0.985 ND Too small peak to detect with IC-CD
S-11 ND ND Too small peak to detect with IC-CD
S-12 3.464 21.821 Over estimation of peak with IC-CD
S-13 0.184 ND Too small peak to detect with IC-CD
S-14 3.771 ND Too small peak to detect with IC-CD
S-15 NA 2.046 Controversial separated peak with IC-MS
S-16 3.35 6.081 Over estimation of peak with IC-CD
S-17 0.26 ND Too small peak to detect with IC-CD
S-18 0.418 ND Too small peak to detect with IC-CD
S-19 NA ND Too small peak to detect with IC-CD
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