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Table 1 Operating conditions of ICP-MS instru-
ment
— ICP plasma—
Plasma power 1.3 kW
Reflected power <I10W
Plasma gas argon
Gas flow rate (coolant) 14.01 min™!
(auxiliary) 1.01 min !
(carrier) 1.0 min~!
—Sampling interface —
Distance from load coil 12 mm
to aperture
Material of cones nickel
Aperture diameter
sampling cone 1.0 mm
skimmer cone 0.7 mm

— Mass spectrometer —

Vacuum stage 1/kPa 0.2 kPa
Vacuum stage 2/kPa <1X107°kPa
Vacuum stage 3/kPa 2X 1077 kPa

Lens setting “tuned for each isotope
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Fig. 1 Effect of the laser beam defocusing on depth profiles of Sn for tin-

plated steel sheet

Sample position from focus: 0 mm(a), 5 mm(b), 10 mm(E), 15 mm(d), 20
Isotope:

mm(e); Laser power: 150 mJ;

12081’1(‘), SSFC(O)

Pulse repetition

rate: 1 Hz;
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Fig. 2 Effect of laser power on depth profiles of Sn for tin-plated steel

sheet

Sample position from focus: 10 mm; Laser power: 100 mJ(a), 150 mJ(b),
200 mJ(c), 250 mJ(d); Pulse repetition rate: 1 Hz; Isotope: '**Sn(@),

Fe(O)
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Fig. 3 Effect of pulse repetition rate on depth profiles of Sn for tin-plated

steel sheet

Sample position from focus: 10 mm; Laser power: 150 mJ; Pulse repetition
rate: 3 Hz(a), 1 Hz(b), 1/3 Hz(c), about 1/30 Hz(d); Isotope: '*°Sn(@),

Fe(O).

accumulated for each laser shot.
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Photo. 1 Cross section of cra-
ters obtained by the ablation with
Q-switched Nd : YAG laser

Ablation time: 10 min (except for
Ti of 5min); Sample position
from focus: 10 mm; Laser power:
150 mJ; Pulse repetition rate: 5
Hz
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Fig. 4 Depth profiles of Ti and Fe for TiN-coated steel sheet
Profiles (a) and (b) were obtained for 5pm TiN and 1um TiN,
respectively.  Sample position from focus: 10 mm; Laser power: 100 mJ;
Pulse repetition rate: 2 Hz(a), 1 Hz(b)
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Fig. 5 Depth profiles for painted steel sheet

Sample position from focus: 20 mm(a), 10 mm(b);
Laser power: 50 mJ(a), 100 mJ(b); Pulse repetition
rate: 1.5 Hz(a), 1 Hz(b)
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Investigation of depth analysis by ICP-MS using a laser ablation technique.
Tadashi MocHi1zukl, Akiko SakasHITA, Yohichi IsuiasHi, Naoki GuNji and Hideo IwATa
(Analysis Research Department, Advanced Technology Research Center, NKK Corpora-
tion, 1-1, Minamiwatarida-cho, Kawasaki-ku, Kawasaki-shi, Kanagawa 210)

The characteristics for depth analysis by laser ablation/ICP-MS have been discussed.
Parameters such as the magnitude of defocusing, laser power and pulse repetition rate,
provided a great influence on the depth-resolution for the analysis of a tin-plated steel
sheet. The use of a 10 mm-defocusing was effective to obtain high depth-resolution.
The ablation rates were measured by observing cross sections of the craters obtained.
Remarkable differences in the rates were found between 7 kinds of pure metals, and the
metals with higher boiling points had lower ablation rates, except for Cu. The
LA/ICP-MS has been applied to depth analysis of TiN-coated steel sheet and painted

steel sheet.
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