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Synopsis :

X-ray flouresence analysis by glass-bead techniques was applied to determining the
composition of multiple oxide (cobalt, lantanum, and strontium). Standard synthetic
glass-bead samles prepared with pure compounds were used for providing calibration
curves. Interference by coexistent elements was corrected by the dj correction method,
and correction coefficients were determined by the individual method. Application of
this method to practical samples showed good agreement with the ICP-AES method.

The relative standard deviation in our method was 0.4~0.7%.
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Synopsis:

X-ray flouresence analysis by glass-bead techniques was applied to
determining the composition of multiple oxide {cobalt, lantanum,
and strontium). Standard synthetic glass-bead samles prepared with
pure compounds were used for providing calibration curves. Inter-
ference by coexistent elements was corrected by the dj correction
method, and correction coefficients were determined by the individu-
al method. Application of this method to practical samples showed
good agreement with the ICP-AES method. The relative standard

deviation in our method was 0.4~0.7%,
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Table 1 Operating conditions of XRF

X-Ray tube Rh
Voltage kV) 40
Current (mA) 70
Integral time (sec) 50
Crystal LiF (200)
Detector SC
Peal angle (20)
Co Ka 52.80°
La Le g82.91°
Sr Ke 25.15°
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Table 2 Chemica! composition of synthetic standard samples
for valibration curves

Chemical component, 9%

Sample No. '

i Co:0;5 I Lax0s SO
STD-1 43.7 ‘ 38.3 17.8
STD-2 46.8 32.7 20.5
STD-3 7.9 | 29.8 42.3
STD-4 17.6 I 34.6 47.7
STD-5 _ 33.1 ! 23.3 43.6
STD-6 ‘ 42.4 5 31.0 26.6
STD-7 46.3 26.9 6.8
STD-8 238 32.7 3435
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Table 3 Reproducibility of glass-bead samples (%)

Repro- Machine Samplin Relative
Element Average  ducibili- recision rec'i' E  standard
ty p PHECISION  geviation
T I Gy dy RS8D
Co 12.59 0.062 0.004 0.062 0.492
La 14.92 0.080 G.050 0.062 0.416
Sr 10.53 0.070 0.017 {.068 0.646
Note (1) o5= Vo?—gy’
20007 10000 Co 20 000
3 1500 %fauu 15 000 Té;
2 E La 2
i =1 o5
u (] —
S 1oout Saue | \‘I 10000 £
[ |\
2 ot Ease0h ! Se H s000
\J P T \_r——vw-—/—‘v-\ i
\‘j
, |

i 0.52 1.04 156 2.08

Distance from surface (nunj)

Fig. 1 Line analysis of glass-bead sample by EPMA
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Table 4 Recovery of analytical element during glass-bead

samples preparation (%)
Element
Sample No.
Co La Sr
1 100.2 98.2 98.8
P 59.2 38.9 100.9
3 99.5 99.7 98.9
4 102.2 103.0 102.5
5 09.4 100.1 98.9
X 100.2 100.0 160.0
o 1.23 1.84 1.65
Cv# 1.23 1.84 1.65
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* CV: Coeflicient of variation
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Fig. 2 Calibration curves on synthetic standard glass-bead samples
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Fig. 3 Calibration curves on synthetic standard samples without coexistent element
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Table 5 Standard value of synthetic standard samples for cali-
bration curves

Standard value (%)

Table 6 Correction coellicients for interference

!

Element to ; Interfering i d !
be determined | element i g J
c La 0.2493 nothing
)
Sr 0.0548 nothing
L Co nothing nothing
8 Sr 0.0522 nothing
3 Co 0.2955 nothing
=t La 0.3334 0.0052
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Fig. 4 Presumed basic calibration curves with ¢ correction method
Table 7 Comparison of X-ray analysis and ICP analysis (%)
Element
Co La Sr
Sample No.
1ce | XRF ICP XRF ICP XRF
| X o cv X P cv by a cv
1 21.0 21.1 .15 0.757 | 29,5 28.7 0.12 0.418 18.8 18.2 0.10 (0.5678
2 22.9 22.7 0.16 0.708 ! 29.3 28.6 0.16 0.559 18.1 17 .4 0.08 (}.461
3 14.0 14.0 0.06 0,429 f 27.6 27.4 0.14 0.493 26.5 25.8 0.04 0.175
4 19.0 19.4 0.12 0.619 } 23.8 24.2 0.10 {.433 14.8 14.7 0.11 0.730
5 19.3 19.2 0.07 (.368 | 23.9 ‘ 23.6 0.11 0.478 } 15.1 14.5 0.04 0.244
Note #=5.
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Table 8 Comparison of accuracy g, between this method (in-
dividual method}, multiple regression method, and
non-correction method

(%)
7l Concen- e
ement tration Multiple L
y Non-correc- . Individual
range tion method rerﬁét:}slst;gn method
Co 17.6~46.3 0.733 G.466 0.192
La 23.3~38.5 0.873 0.486 0.478
Sr 17.8~563.0 0.797 0,287 0.251
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