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ABSTRACT. In general, the concentration of constituents can be more accurately measured in x-
ray fluorescence analysis of Fe-Ni-Cr alloy by reducing and correcting the matrix effect with standard
ingot samples. Because of the difficulte the treatment at a high temperature in preparing the ingot samples
of various concentrations, several standard specimens were prepared by mixing the powders of the metal-
lic oxides in certain proportions and pressing them with a costant pressure. With the metallic oxide
specimens thus obtained, different matrix coefficients were calculate from the intensities of the strength
of the x-ray fluorescence and the concentration of the substances. It is found that effects of Fe and
Cr on Ni are absorption rich and effects of Fe and Ni on Cr are enhancement rich, wheres Ni enhances
Fe Fluorescence but Cr absorves Fe Ko line. And the x-ray fluorescence intensities were compared
and analyzed between the metallic oxides and the ingot samples.
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Table 1. Matrix effect coefficients {a;) obtained from
binary mixture samples of the powdered oxides

Fe-Ni System  Fe-Ni System  Ni-Cr System

FeFe 1.037 QF.Fe 1.170 AN, 1.148
QFeN; 0.566 QFeCe 2770 NiCe 2.116
anee  2.553 Qoere 0.645 aci 0655
apni 0916 Oceie 0.961 Acrce 1.041
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Fig. 1. Relation between Ni wi% and the Ry of the
oxide powder samples.
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Fig. 2. Relation between Cr wt% and the R of the
oxide powder samples.
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Fig. 3. Relation between Fe wt% and the Rp. of the
oxide powder samples.
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Table 2. Actual and calculated weight fraction using empirical coefficients for metallic oxides

Specimen No Elements Actual wt. {C) . Caleulated
pe ' fraction intensity (R) Wt. fraction Difference
1 Fe 0.700 0.522 0.694 —0.006
Ni 0.100 0.042 0.093 —0.007
Cr 0.200 0.288 0213 0.013
2 Fe 0.750 0.652 0.742 —0.008
Ni 0.150 0.066 0.149 —0.001
Cr 0.100 0.157 0.108 +0.008
3 Fe 0.600 0.550 0.596 —0.004
Ni 0.300 0.142 0.306 +0.001
Cr 0.100 0.151 0.097 —0.003
4 Fe 0.600 0.390 0.606 ~0.006
Ni 0.100 0.042 0.100 ¢
Cr 0.300 0.392 0.254 —0.004
5 Fe 0.500 0.333 0.509 +0.008
Ni 0.200 0.090 0.190 —0.010
Cr 0.300 0.398 0.296 +0.004
6 Fe 0.400 0272 0419 +0.019
Ni 0.250 0.122 0.294 —0.001
Cr 0.350 0439 0.333 —-0017
7 Fe 0.113 0.111 0.100 —~0013
Ni 0.710 0492 0.720 +0.010
Cr 0.177 0.245 0.162 —0.015
8 Fe 0.444 0.387 0.444 0
Ni 0.348 0.178 0.327 —0.021
Cr 0.208 0.300 0.205 —0.003
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Fig. 4. R, of oxide powder and metallic ingot samples
vs. wt% fraction of the constituent for Cr.
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Fig. 5. R; of oxide powder and metallic ingot samples
vs. wi% fraction of the constituent for Ni.
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Fig 6. R, of oxide powder and metallic ingot samples
vs. wt% fraction of the constituent for Fe.

4 2

AlHE ingot WHA! FHALEES ol gl AR
HE o2 ¥ 4 g B okl 2L 93 £
A& HY& AR)A Yol A|H A zto] £-o]5ln,
o] FEASHE R uel 24% A AW o]43td X.
A Yol Ay WEPE AFE FHA IHEA
FEHAHES S A ¢E ¥ 4 U Fe-Ni
Cre) 343371 2] ingot 2} Ak} 22 €1 34 ¥4 A5y
gk X-A 3P| AHREr} AL Fe g6l
o g F&5Ea 242 A Qe jEHL A
F2A 3484 ingote] v)Ae] JRgRE F¢
T Slek

Fe-Ni-CrAl¢] X-A1 33e] A3282 Fe-CrAl
oA Crell o] Fex 27 i3}, Ni-CrAl&lA Crol
di2] 4 Niz F7E7E veplio, Ferl Nidot of
b o 3§t 7AAE Jepdck Ni-CrAlst Fe-
NiAl) 4] Niol| A8 A Cre} Fee F5A77} 7431
el Ferl Creel Friart 23 A7) vet
wte} Nioll Bh3] A Fe-Ni-Cr8 % Fe-Nitv} Cr-Niz§
AR 85k el

e s ERATE AAY W, wr] AR o
g4 n7l o)Ak A He) ojoput 3 AP0 gt nyd
dahed g AR Alg- gk 3hde] Ay
A4 Fe o] AAE HNEY 4 gl dEIA



866 BRI -

23 Arelae ¥ 7 Y222 7 ARYPPE
oJe] o Aol 4] F gE 2= P4 71
BeTE APl & Aol

28 8 ¥

1. O. Glasser, W, C. Rogen, and C. C. Thomas, Sp-
ring-Field, 111, 36 (1945),

2. G. L. Macdonald, Anal. Chem., 54, 150R (1982).

3. 5. D. Rasherry and K. F. J. Heinrich, Anel. Chem.,
46, 81 (1974).

4. P. A. Pella and ]J. R. Sieber, X-Ray Spectrometry,
11, 167 (1982).

5. J. W. Criss, L. S. Birks, and J. V. Gilfrich, Anal.

2t Fo

Chem., 50, 33 (1978).

6. J. V. Gilfrich and L. S. Birks, Anal Chem., 7, 1077
(1968).

7. T. Shiraiwa and N. Fujino, Jopaneses J. of Appl.
Phys, S, 886 (1966).

8. R. D. Glauque, R. B. Garret, and L. Y. Goda, Anal.
Chem., 49, 1012 (1977).

9. R. V. Mege, Anal. Chem., 41, 42 (1969).

10. ). Sherman, Spectro. Chem. Acta.. 7. 283 (1955).

11. J. Sherman, Ady. X-Ray Anal, 1, 231 (1958).

12. E. P. Bertin, “Principle and Practice X-ray Spect.
Anal”, Sec. Ed., Vol.15, p. 661~675 Pleum
Press, New York, USA. 1960.

13. B. K. Nielson, Anal. Chem., 49, 641 (1977).

Jowrnal of the Korean Chemical Socety



