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Quantitative Analysis of Ceramics by Laser Microprobe Analyzer I
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A quantitative elemental analysis of ceramics was carried out with a laser microprobe

analyzer.

A Q-switched Nd:YAG laser (90mJ, 10ns) was focused on ceramic targets in an

argon atmosphere at reduced pressure, and the emission spectra from laser-induced plasma

were measured using time and spatially-resolved spectroscopy. The experimental results

showed that in argon at around 100Torr, the maximum line-to-background ratio was obtained

by observing the laser plume at a height of 1.5mm above the sample surface. Under this

condition, linear calibration curves with a slope of unity were obtained for the analysis of Mg,

Ca, Fe and Ti in ceramics samples by measuring the emission spectrum for a period of

0.4-0.8us for Mg and Ca, 0.4-1.2ps for Fe, and 0.4-1.6ps for Ti after the laser shot.
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Fig.1 Schematic diagram of the laser microprobe analyzer (LMA) system.
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Fig.2 Time-resolved spectroscopy.
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Table I Composition of standard ceramic samples [%)].
Sample Si Mg Ca Fe Ti  Other
BCS 313/1 | 46.56 0.001 0.004 0.008 0.010 53.40

ECRM 777-1| 44.44 0.043 2.02 0.231 0.266 52.58

GBW 03117 33.25 2.388 455 0.126 0.034 58.29
IRSID 608-1| 28.23 0.810 6.22 0.999 0.428 58.05

ECRM 776-1| 29.34 0.287 0.221 40 0.969 49.68
BCS 309 | 1591 0.102 0.157 1.057 1.152 49.32
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Fig.3 Effect of argon pressure on the spectral
line intensity(Mg 1 285.21nm) and the
background at 284.1nm.
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Fig.4 Calibration curves obtained for the analysis

of Mg (0.001-0.81%) in ceramic samples in
argon at a pressure of 100Torr.



8 L &R, mE ORG OBRE NS BR MK

AR NRTREE & LRIBE ORI AR R L,
REBIIERE LD, EFI v 7 AFDT R T A
OFHFHBARETH D, MORDSTERZOINVY T A, 8
BIUOFZ o #RESBAEEAWTHITL, RER
R LTz, £ DR %EFigs(a) ) () IT5FY, @A
T AIET=0.4ps, T,=0.4us, (b) BRILT=0.4ps, T,=0.8us.
BLV(C) T ¥ U IET=04ps, T=1.2usD & S REBITE
RERD | EEBHPFMRWRETHDZ L3bhoT,

£l
@, 600
=
73
[y
L8 400
S
[
£
= 200
k]
(]
Q
@ 9
0 2 4 6
Calcium concentration [%]
(a) Calcium
1500
3 Te=0.4us
';; T,=0.8us
'©1000
[0]
E
Q
1=
= 500}
o
]
(1]
D‘ L)
R
0 1 2 3 4
Iron concentration [%]
(b) Iron
E 300 Td=0.4|,l$
> Tg=1.2us
@
c
2 200
£
(0]
£
= 100
k5]
(4]
Q
n, ,
0 0.5 1
Titanium concentration [%]
(c) Titanium

Fig.5 Calibration curves obtained for the analysis
of (@a)Ca, (b)Fe and (c)Ti in ceramic samples
in argon at a pressure of 100Torr.
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