S

$% & $@ Tetsuto-Hagané Vol. 93 (2007) No. 2

ANV LTO-HBAF VIRICHETS
ENEA A LI B2 —EE

(EiS

N — 7

F* . N

/NRE

fai*

Consideration of Highly-efficiency Ionization Using Helium Glow Discharge Ion Source

Shinji IToH, Nobutaka OGURO and Takeshi KOBAYASHI

Synopsis : High-effective ionization during ferrous analyses using a He glow-discharge ion source was investigated. The respective relationships be-
tween the ionization potential (/p) of each element and various ionic strengths were studied in detail for He glow discharge and Ar glow dis-
charge. The encrgics of the helium metastable atom (He™) is 1910kJ/mol (19.80¢V) and 2022 kJ/mol (20.96 eV). It is presumed that He™
contributes to creation of doubly-charged and singly-charged ions. Results show that numerous doubly-charged ions are generated by He
glow discharge. If this ratio is greater than that of an internal standard element Fe, the RSF-value becomes greater than 1 (the ionic strength
ratio decreases). Furthermore, with elements having /p, of more than approximately 18 eV, e.g., Ni, As, P, and C, the relative ionic strength of
doubly-charged ion with respect to the singly-charged ion is only several percent at the highest. Consequently, the RSF-values approach unity
(1). High-effective ionization by glow discharge is dependent upon the type of discharge gas, the matrix (internal standard element) and ana-
lyzing clement, the presence of spectral interference, RSF-value, and other factors.
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Table 1. Operating conditions.

Thermo Elemental VG 9000
5000(m/Am:5% at peak height)
Faraday cup, 160ms

Daly multiplier-pulse counting, 200ms

Mass spectrometer
Mass resolution
Detector and

integration time

Glow discharge
Discharge current
Discharge voltage
Discharge cell
Discharge gas
Pre-sputtering time
Sample mask

Constant current mode
3mA(He), 2mA(Ar)
2.5kV(He), 1kV(Ar)

Mega flat cell

He(99.9999%), Ar(99.9999%)
3.6ks(60min)

12mm(in diameter)
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Table 2. Integrated ion beam intensity obtained by Ar glow and He glow discharge.

Element Ip(lcs\t/)* ]p?él\(;)* (Cr:;isf‘];g M*(A) M*(A) M*M!
A e | 5989 | 18828) 024 gggiig:‘ '1.5111'(116"3 0.00653
e e o s [P0
P s e [ o | o
T s [ [ [fae
o Te| 7726 | 20202) 0098 411:41%281; 4.141'(116"5 0.00101
s e | o814 | 18634 | 0010 gg:igr 3.711‘?6"6 0.00143
lLa Al 5577 | 1106 | 0.0006 }ggi{g;j j:;?ﬁg:i: 0923

Sample: NIST SRM 1263, *: Ref. 5, *2:estimated values, n.d.: not detected
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Fig. 1. Correlation between RSF-values and secondary
ionization potentials of each elements. Sample:
NIST SRM 1261a, 1262b, 1263a, 1767; O: He
glow discharge, l: Ar glow discharge.
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