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Abstract :

Ultra trace metal impuritics of high-purity sulfuric acid for semiconductor process have been

determined in the concentration of lower than ppb (ng/g) level using high resolution inductively coupled

plasma mass spectrometer (HR-ICP-MS).The acid samples were evaporated and concentrated by the factor

of 20. No element in the acids exceeded lppb level and most of the elements were determined below

10ppt (pg/g). Elements without spectral interference in mass spectrum, such as In, V, Mn, eic, were det-

ermined in the concentration of below I ppt level. The recoveries in the range of 72% to 127.2% for 0.5

ppb spiked sample were obtained.
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Table 1. HR-ICP-MS operating condition

Instrumental Operating condition

ICP

mode}: PT-2 (Micromass, UK)

generator: 27.12MHz if incident power: 1.35kW
reflected power: <2W

Outer gas: 14 L min '

Auxiliary gas: 1.5 L min !

Nebulizer gas: 0.88 L min '

torch: Fassel type torch

nebulizer:
Meinhard concentric type
spray chamber:

scott type (double pass’)
Mass spectrometer

cooled to 10°C

Pressure/mbar

sector type Interface region: 1.9
fon lens region: 4.0X 10 *
Mass analyzer region: 2.2x 10 !
detector

channeltron electron multiplier volatage: —2200 V
Data acquisition parameters  scanning mode: peak hopping

dwell time: 30 ms
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Table 2. Determined concentration of impurities in ultra-
pure sulfuric acid by HR-ICP-MS (unit: ppb (ng/g))

| concentration clement concentration
clement (%RSD) (%RSD)
Li 0.003 (0.1) %Zn 0.063 (1.2)
“Na 0.10 (5.7) YK <0.01
Mg 0.014 (1.6) ONi <0.01

7Al 0.018 (1.0) “Ga <0.001
“Ca 007 (5.3) " As <0.01

Sy <0.001 “Se <0.01

e 0.010 (2.1) "In <0.001
*Mn <0.001 “"Ba 0.074 (2.2)
*Fe 0.098 (2.0) “¥ppy 0.025 (L.1)
*“*Cu 0.009 (0.2) i <0.001
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Fig. 1. Spectrum of 0.5 ppb K using HR-ICP-MS: (a)
for K and (b) for *ArH".
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