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Fig. 1 Wavelength dependence of the mass ab-
sorption coefficient g for iron phosphate,

(#) p for pure iron and the ratio of p
to (#)p
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Table I Iron compounds used in this work
Mass
Sti\rlnple Compound Formula fraction
0. of Fe
Iron(dl, III) oxide FesOu 0.724
S1 Iron(III) oxide Fe:Os 0.699
2 Iron(II) sulflde FeS 0.635
Iron(II) phosphate .
S2 8water Fes(PO4)2-8H2:0 0.334
3 Iron(II) fumarate FeCiH204 0.329
Iron(II) sulfate .
4 Twater FeSO4+-7TH20 0.201
Tris(acetylacetonate)
5 iron (111) [Fe(CsH702)s] 0.158
6 Ammonium iron(II) Fe(NH4)2(SO4)2- 0.142
sulfate 6water 6H:20 :
Ammonium iron(III) Fe(NH4)3(C204)s- 0.131
oxalate 3water 3H:20 ’
8 Clay 0.067
9 Clay 0.040
10 Clay 0.027
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Fig. 2 Instrumental geometry
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Fig. 3 Wavelength dependence of inclination a
and intercept 4 in Eq. (11)
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Table 2 Parameters in the equation (9)

Parameter Value
ke (pedp/(ptc)p 2.217
ks (#s)/p(pc)p 10.318
kst (e)e/(uDp 1.334
798 (ue)p+A(ut)p 206.59 cm?2/g
Y3 (#s)p— (Dp 380.65 cm?/g
A sin ¢1/sin ¢'2 1.551
Upp 11262 cps
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Fig. 4 Determination results of Fe concentration
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Table 3 Observed values and errors
Sample Ig, #c/cm? g1 Corrected Total errors, %
No. cps Obsd. Caled.®) ?) Is, cps concn., % Absolute Relative
1 193.7 30.26 30.90 10124 70.3+1.5D —-2.1 —-2.9
2 176.6 33.22 31.01 5925 65.0+1.6 +1.4 +2.2
3 408.6 14.27 14.61 8694 32.0+0.5 -0.9 —2.7
4 525.8 11.08 10.84 4794 20.6+0.3 +0.5 +2.5
5 795.8 7.31 7.40 6757 15.3+0.2 —0.6 —3.8
6 700.2 8.31 8.91 3384 13.3+0.2 —-0.9 —6.3
7 880.5 6.61 6.60 5858 13.2+0.2 +0.1 +0.8
8 789.2 7.37 1523 7.5+£0.1 -0.8 —10.7
9 946.6 6.15 835 4.11+0.1 +0.1 +2.4
10 1005.2 5.79 551 2.7+0.1 +0.0 +0.0
a) Fe H C 0] N S P
ci 95.8 0.3 1.35 3.8 2.21  27.0 22.5
ni 2.72 1.13 2.84 2.8 2.83 2.76 2.77
b) statistical error
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- XRF determination of iron with absorption
correction using Compton scattering. Takuji Ui,
Masahiro KaTtaoka, Masanao KaTo and Eiichi Asapa
(Toyohashi University of Technology, Tempaku-cho,
Toyohashi-shi, Aichi 440)

~ An absorption correction formula for XRF by using
Compton scattering was developed based on the fol-
lowing principles: the intensity of Compton scattering
is linearly related to the reciprocal of mass absorption
coefficient; the difference of the mass absorption coeffi-
cients between the longer and the shorter wavelength
sides of the absorption edge is proportional to the
concentration of the analyte; the product of the effec-
tive mass absorption coefficient and the fluorescence
intensity is also propotional to the concentration of the
analyte; the ratio of mass absorption coefficients of the
sample to those of the analyte at each side of the ab-
sorption edge of the analyte is almost constant. An
instrumental geometrical factor and an equivalent
wavelength were obtained experimentally. All of the
other factors were calculated with the mass absorption
coefficients of Fe. The concentration of Fe was
determined by using Compton intensity of Mo K, and
fluorescent X-ray intensity of Fe K,. This formula
may be applicable to the determination of the heaviest
element in lighter elements matrix. With the con-
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ventional fundamental parameter method, Fe con- Keyword phrases
centration in a sample containing such element as Fe determination; XRF; correction equation; light
hydrogen, carbon or oxygen could not be determined. . .
. . . element matrices; Compton scattering.
The present equation is applicable over all concentra-

tion ranges with the absolute error of 3%,.
(Received June 18, 1988)
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