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Table 1 Analytical conditions for XRF
Analytical line Crystal Detector Slit Counting time/s
Hf Lg LiF(200) SC fine 60
Zr Ka LiF(220) SC fine 45
Y K. LiF(220) SC fine 45
Fe Ko LiF(200) SC fine 45
Ti Kq LiF(200) F-PC fine 45
K K. LiF(200) F-PC coarse 45
Ca K, LiF(200) F-PC coarse 45
Si Ka PET(002) F-PC coarse 45
Al Kq PET(002) F-PC coarse 45
Mg K. TAP(001) F-PC coarse 60
Na K, TAP(001) F-PC coarse 60

X-Ray tube: Rh target(45kV, 65 mA);

Table 2 Effect of the flux to the sample ratio on the property of fused flux

F-PC: gas flow proportional counter; SC: scintillation counter

; LiBO, Li,B,O, Mixed flux’
Flux/Sample I'(lu)x Sa(m le
g 8 Viscosity Bubble Viscosity Bubble Viscosity Bubble
1.4 3.5 2.5 A X X X A O
2.0 4.0 2.0 O X A O a O
3.0 4.5 1.5 O X A O O O
5.0 5.0 1.0 O X O O O O
11.0 5.5 0.5 O X O O O O
Viscosity (O: low 4 moderate X : high); Bubble (O: non X: found). t Mixed flux (.LiBOQ : Li,B,O,

=1:1)
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Table 3 Concentration

range and accuracy in
calibration curves
Component  Concentration range, % Accuracy!
AL O, 56.9~78.9 0.48
Si0, 18.9~43.1 0.11
ZrO, 0.00~2.00 0.006
MgO 0.00~0.93 0.012
TiO, 0.00~0.65 0.007
Na,O 0.00~0.48 0.006
CaO 0.00—0.13 0.004
Y,04 0.00~0.12 0.001
Fe,O, 0.00~0.10 0.002
K,O 0.00~0.09 0.002
HfO, 0.00~0.06 0.001

T Accuracy:\/ (X, — €)%/ (n—1)}, where C;=
analysis values by referred method" and X, = values
by the proposed method

Ti, Mg, Ir DYEBEZ SN D

T‘%E?f%@s\/s

EP Mg EBHAENZ B BITHW,

. Al O X iR

NS

20T, Mg Of)% Fig. 1 128
Al DEN X BHRK

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

330

o
o
<
T
©

2501

Al-K, intensity, keps

®

1 1 1 i 1
210 55 60 65 70 75 80 85

Aly03, mass %

Fig. 1 Effect of Mg on X-ray intensity of Al
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Table 4 Analytical results of high-purity mullite
by the proposed method

Proposed method Referred
Component — method"
Av. S.D. (Av.)
Al,O, 71.3 0.09 71.2
SiO, 27.8 0.04 27.9
ZrO, 0.291 0.005 0.293
MgO 0.004 0.001 0.004
TiO, 0.111 0.003 0.110
Na,O 0.005 0.001 0.005
CaO 0.007 <0.0005 0.008
Y20, 0.025 0.001 0.025
FeyOs 0.002 <0.0005 0.002
K,O 0.001 <0.0005 0.001
HfO, 0.004 <0.0005 0.003

Av.: average values(%)(n=5); S.D.: standard de-

viation
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Simultaneous determination of the major and minor elements in high-purity
mullite by XRF analysis. Toshihisa MaRruTa, Shigeru Yokovama, Hideki KoBavasur™
and Takeshi Yamane™ (*Central Research Laboratory, Chichibu Cement Co., Ltd.,
2-1-1, Tsukimi-cho, Kumagaya-shi, Saitama 360; **Department of Chemistry, Faculty
of Education, Yamanashi University, 4-4-37, Takeda, Kofu-shi, Yamanashi 400)

A simple, rapid method for the simultaneous determination of the major and minor ele-
ments in high-purity mullite by XRF analysis is presented. The preparation of glass-
bead samples with a lower dilution factor was studied in detail in order to improve the
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stability of XRF measurements and analytical sensitivity. A 1.5 g sample was fused with
a 4.5 g flux (mixture of LiBO, and Li,B4O; in a 1 : 1 ratio) in a platinum crucible con-
taining 5% Au at 1100°C for 6 min. Lithium bromide (75 pul of 50% solution) was
added into a flux as a removing additive. The proposed method was applied to the
simultaneous determination of Al,O3, SiOy, ZrO,, MgO, TiO,, Na,O, CaO, Y503,
Fe;O3, KO, HFO, in high-purity mullite; the results agreed well with those obtained by
an ICP-AES analysis.
(Received June 17, 1992)
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