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Analysis of Perchlorate in Effulent of Two Refineries by Ion
Chromatography-Mass Spectrometer Considering EPA Method 314.1

Hak-Chul Kim' and Sang-Tae Lee
Korea Water Resources Research Indtitutes, Kwater, Tagion 305-390, Korea

This study included the development of analytical method for determining perchlorate in effeluent samples
of two refineries. The two analytical conditions using lon chromatography were referred in EPA 314.1 method
in which the primary method used columns named AS16 and the confirmatory method used column named
AS20. At first the results of the two samples were compared. The concentration of perchlorate for the effluent
of Y refinery using AS16 coulumn and AS20 column were similar; 12.37 pug/L for AS16, 12.63 ug/L for AS20
respectively but there were a significant difference between the values of effluent of K refinery for two method;
48.85 ug/L for AS16, 10.29 ug/L for AS20. The difference could be attributed to the co-eluting ions that had
about same retention time to perchlorate. For more accurate and reliable analysis the two samples were ana-
lyzed using lon Chromatography-Mass Spectrometer (IC/IMSIMS) on MRM (Multiful Reaction Monitoring)
mode. The results of two samples using IC/MS/MS were similar to those for confirmatory method using AS20.
The perchlorate concentration of effluent of Y refinery were 12.50 ug/L for IC/IMS/MS and that of K refinery
was 9.85 ug/L. In conclusion the result from the confirmatory method was well correspond to the data from
IC/IMS/MS. Theses results showed that the confirmatory method of EPA 314.1 was repsonsible and the primary
method could make false data due to co-elutiing ions other than perchlorate.

Key words : ICIMSIMS, Perchlorate, confirmatory, MRM(Multiple Reaction Monitoring)
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Table 1. Chromatographical conditions of primary, confirmatory and IC/MS/MS method in this study

Instrumental conditions primary confirmatory IC/MS/MS
Elution Mode/Eluent Isocratic/65 mM KOH Isocratic/50 mM KOH Isocratic/65 mM KOH
Guard Column AG16(2 mm) AG20(4 mm) AG16(2 mm)
Separator Column AS16(2 mm) AS20(4 mm) AS16(2 mm)
Flowrate of Eluent 0.3 mL/min 0.5 mL/min 0.3 mL/min
Sample volume 10 uL 200 uL 100 pL
Pretreatment None None None
Suppressor ASRS 300(2mm) ASRS 300(4mm) ASRS 300(2mm)
Suppression Current 49 mA 57 mA 49 mA
Suppression Mode SRS(Self regeneration) External Water External Water
Runtime 20 min 20 min 20 min
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Table 2. Mass conditions of IC/MS/MS method in this study

Instrumental conditions IC/MS/MS
Scan Type MRM(Multiful Reaction Mionitoring)
Polarity Negative
Ion Source Turbo Spray

Q1 Mass(amu) 98.93
Q2 Mass(amu) 82.80
Perchlorate DP(Declusting Potential) -40.00
(m/z 99) EP(Entrance Potential) -10.00
CE(Collision Energy) -30.00
CXP(Collision Cell Exit Potential) -10.00
Q1 Mass(amu) 100.92
Q3 Mass(amu) 84.90
Perchlorate DP(Declusting Potential) -40.00
(m/z 101) EP(Entrance Potential) -10.00
CE(Collision Energy) -30.00
CXP(Collision Cell Exit Potential) -10.00
IC Consumption Gas Pressure 25 psi

Curtain Gas Pressure 14.5 psi

Nebulizer Gas Pressure 100 Psi

Source Exhaust Gas 14.5 psi
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Table 3. Analytical results of perchlorate in effluent of Y
and K refinery by primary snd confirmatory
method of EPA 314.1

Unit(mg/L)
primary confirmatory
Sample method method
Effluent of Y refinery 12.37 12.63
Effluent of K refinery 48.85 10.29
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Table 4. Analytical results of perchlorate in effluent of Y
and K refinery by primary snd confirmatory
method of EPA 314.1 and IC/MS/MS Unit(mg/L)

primary  confirmatory IC/MS

Sample method method /MS
Effluent of Y refinery  12.37 12.63 12.50
Effluent of K refinery  48.85 10.29 9.85
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