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Fig. 1. Intensity of carbon spectral lines at various
pressure of the spectrometer.

Table 1. Emission spectral lines of oxygen.

Excitation
Line(A) potential Remarks
(eV)
OV 629.73 19.60 Berneron ¢f al.(1964)
Ol 1302.17 9.48 Our method
OI 4349.44 25.84 Feporova (1963)
Ol 7771.93 10.73 FasseL et al.(1960)
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Fig. 2. Spectral profile of oxygen near 130nm and a
calibration curve of oxygen in steel by arc
discharge in graphite electrode.

Table 2. Emission spectral lines of nitrogen in vac-
uum ultra violet region.

Other spectral
lines near N,

Wave length of
N, spectral line

NI1,4926A(80) Nilll 1,492.6A(30) NI 1,742.73A(60) Nilll 1,741.964(300)
Cull 1492.84(30) Nb III 1,742.6 A(30)

NI 1,494.6A(60) Rull 1,494.5A(500) Colll 17433AG0)
Mn Il 1,4946A(20) NI1,745.24A(30) Cull 1,7445A(20)

Nb 111 1,745.2 A(30)

Co III 1,745.7 A (500)
Mo II 1,746.2 A(30)
Fe Il 1,746.8A(20)

Wave length of
N, spectral line

Other spectral
lines near N,
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Fig. 3. C'alibration curve of nitrogen in steel by arc
discharge in graphite electrode.

Fig. 5. Time resolved photograph of low voltage
discharge of iron under argon atmosphere,
(a) discharge with heavy sample vaporiza-

|| b tion from a spot (concentrated discharge).
< HIBE (b) discharge without sample vaporization
o E =< (diffuse discharge),
= s = (c) discharge with sample vaporization from
5, - - a few spots (intermediate type).
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Fig. 8. Variation of spectral line intensity of Cu in
different discharge gas; Ar, Ne and N..
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Table 3. Effective metallic matrix modifier elements
metallographically selected for IIb~VIb
elements in the periodic table.

Table 4. Binary alloys in which unusual X-ray fluo-
rescence intensity variation is supposed.

Alloy Spectral line  Eutetic point ~ Mass absorption coefficient

Analyte Modifier Analyte Modifier of alloying elements

Zn |Fe, Ni, Pd, Pt Sn | Fe, Ni, Cu*, Pd, Ag Al-Mg Al Ka 35.0% Mg Mg : 4300 Al : 300
Cd | Fe, Ni, Cu*, Pd, Ag, Pt, Au Pb | P4, Pt Al-Si Si Kea 12.59%Si Al :3300 Si :295
Hg |Pd, Pt, Au As | Fe*, Ni*, Cu, Pd* Al-Mn Al Ka 1.0%Mn Mn: 2950 Al : 300
Ga |Fe, Ni, Cy, Pd, Ag, Pt Sb | Fe, Ni, Cu*, (Mo), Pd*, Ag*, Pt* Al-Fe Al Ka 1.7%Fe Fe : 3200 Al : 300
In [Ni, Pd, Ag, Pt Bi |Nij, Pd, Pt Al-Co Al Ko 1.0%Co Co :3300 Al : 300
T1 |(Ni), Pd Se | Ni*, Cu*, (Mo), Pd*, Ag Al-Ni Al Ka 6.4%Ni Ni : 3150 Al : 300
Ge |Fe, Ni*, Pd*, Pt* Te |Ni, Cu*, Pd*, Ag Al-Cu Al Ka 33 %Cu Cu : 3420 Al : 300

-G 0, . .
* Alloy of the analyte and the modifier has eutectic phase, and ‘:i_(,fi ﬁi gﬁ: gg é)(’I}‘i - %ﬁ : gggg ﬁi i ggg

the ashing procedure should be performed carefully. B o . i
() Two liquid phases separation occurs at high temperature, but AU Al Ka 16 % U U : 3600 A.l + 300
may be capable as modifier ’ Mg-Si Si Ka 58 9%Si Mg : 2800 Si : 295
: Mg-Ni Mg Ka 23.5%Ni Ni : 4750 Mg : 435
Mg-Cu Mg Ka 30.7%Cu Cu : 5000 Mg: 435

— o, . .
EMESMET 3 L BRI AN —2ROCA Zn, As,  Aoar  Moar e o oo Mol i
Se, TeZX EQRELHMTH 2, TNLDOILEDERIZIL Mg-Sb Mg Ka 35.7%Sh Sb : 6300 Mg : 435
Mg-Th Mg Ka 35 %Th Th : 4500 Mg : 435
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Fig. 9. Unusual X-ray fluoresecnce variation near eutectic point of Al-Si alloy.
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Flg 12. XPS spectra of copper and oxygen in
CuSo,°*5H,0 under a vacuum of 10-*Torr
level. A is not wetted, and B is wetted at
—10°C.

Table 5. Variation of surface composition of CuSO,
. 5H,0 under the vacuum of 10~2 Torr level.

A B
Temp. (not wetted) (wetted by water at —10°C)
O Holding Holding
time(hr) no/Meu time(hr) No/Mcu
—10 - - - 5.20
0 - 3.78 1/3 5.21
50 1 3.95 1/6 4.49
150 1 3.87 — -
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