FIA7BARIHA A 21 A 45
J. KOSAE Vol. 21, No. 4(2005) pp.423~430
Journal of Korean Society for Atmospheric Environment

ICP-MS2} AASE I-‘?-%._F cHo| & xpak E%_‘- Z (SRM 1648)

Determination of Metallic Elements in Urban Particulate
Matter (SRM 1648) by ICP-MS and AAS

(200514 29 18 A <=, 20054 59 28 zﬂﬂ!)

Su-Young Yoo, Kum—Chan Choi* and Ki—Hyun Kim"
Department of Environmental Engineering, Dong-A University

YDepartment of Earth & Environmental Sciences, Sejong University

(Received 18 February 2003, accepted 28 May 2005)

Abstract

This study was investigated with sample digestion techniques and a reliability of the analytical results for a
quantitative analysis of a standard reference material (“urban particulate matter”, SRM 1648). The metallic
elements were analyzed by inductively coupled plasma mass spectrometry (ICP-MS) with closed vessel
microwave acid digestion method and atomic absorption spectroscopy (AAS). Quality control of the overall
analytical procedures for metallic element determinations of standard reference material were estimated by
analysis of a SRM 1648. Three digestion solutions (type 1: HNO;, type 2: HNO; and H,0, (4 : 1) mixture, type 3:
5.55% HNO; and 16.75% HCI mixture) were applied to SRM 1648. As a result, three digestion solutions used in
this study are completely unable to digest Cr of SRM 1648. Reliability of Cr and As showed some errors in the
digestion with digestion solution type (3) due to the influence of chlorides. Type (3) digestion solutions are
sufficient to fulfill the digestion of As as well as Se in SRM 1648. ICP-MS results showed the improvement in
accurate and precise determination of some trace elements like Cd, V and Pb in SRM 1648, It is important to use
the proper digestion solution for each element to qualify analytical precision.
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Table 1. Operating conditions for ICP-MS instruments.

Item Component Value
Plasma RF frequency 27.12MHz
condition RF power 1250 W
Carrier gas 1.09 L/min
Gas flow rate  Auxiliary gas 1.0 L/min
Plasma gas 15.7 L/min
Sampling depth 6.9 mm
. Nickel, 1.0 mm
Sampling cone orifice diameter
Sampling Skimmer cone Nickel, 0.4 mm
condition orifice diameter
Nebulizer Babingtone type
Sampling uptake rate 0.4 mL/min
Spray chamber temperature  2°C
Interface Vacuum (IF) 3.15%x 10° Pa
Vacuum Analyzer Vacuum (AN) 1.38X 107* Pa
Backing Vacuum (BK) 1.12X 10 Pa
Electron multiplier voltage  — 1810V
Data point 3 point/peak
Measurement Dwell time 20 ms/point
Intergration 100 times
Repetition 3 times
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Fig. 1. Analytical procedure for determination by ICP-
MS and AAS of urban particulate matter (SRM
1648).
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Fig. 2. Results of percent recovery determined by AAS
for urban particulate matter (SRM 1648).
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