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The X-Ray Fluorescence Analysis of Oxide Materials by
the Glass Bead Sample Technique

Synopis:

Kazuo KAWAMURA, Hiroshi WATANABE,

Toraoc UcHmaA, and Haruo KogucHr

An investigation has been made on the fluorescent x-ray analysis of oxide materials using the new
glass bead technique and the correction coefficient for absorption and enhancement effects.

Many publications on the glass bead technique have revealed that the breakdown or cracking of
glass bead at the preparation has made the application of the technique limited in spite of its wider

practicability.
The results obtained are as follows:

1) The fusion with use of anhydrous lithium tetraborate and a little amount of sodium broride ena-
bles to get satisfactory glass beads without any strict annealing process to prevent the breakdown
or cracking of them, and not to need particular crucibles such as made of Pt-Au to make the
melt to be easily released. The addition of small amount of sodium bromide increase greatly the
surface-tension of the fused melt and makes the melt release easily even from platinum crucible.

2) The glase beads made by the anhydrous lithium tetraborate fusion are satisfactorily subjected to
the fluorescent x-ray analysis, because they have flat and smooth surfaces and can be reserved for

a long time without any change.

3) By introducing the correction coefficients for absorption and enhancement effects, good agreement
was observed between the wet chemical and the present fluorescent x-ray analytical methods for
various oxide materials such iron making slags, mineral ores and welding fluxes.

(Received Jan. 28, 1974)
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Fig. 1. Annealing process.

A: NapB4O7 fusion (non-annealing)

B: Li;B4O7 fusion (non-annealing)

Photo. 1. Residual strain in the beads.
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Photo. 2. Platinum crucible used and glass beads
by the present fusion technique.
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Fig. 2. Platinum crucible.
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Table 1. Reproducibility test.

:::::::::::::::j\\\\\\\ Element | T pe | si0, | MnO | ALO, | TiO, | CaO | MgO
Preparation

of the glass bead \

° . Mean intensity (mV) | 11:19 | 230-5 | 1175 36:32 | 175°9 | 1510 10-35

2) 1130°C x20 min o (mV) | 0-186| 3-75| 649 | 1:37| 1:49| 0-555 0-197

= c.v (%) | 1-67 1-63| 055| 373 o085| 03| 191

b) 1150°C x15 to | Mean intensity (mV) | 10-12 | 235:3 | 1175 | 34-5 | 179-0 | 151'1 9-07

40 min o (mV) | 0-162| 7-94| 776| 1-72| 33| 1-13| 0-14

n—5 c.v (%) | 1-60 | 337| 066| 498| 1-87| 0-74| 1-54
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Fig. 3. Repeated analysis of the glass bead
* --during long standing.
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Table 3. Lines, crystals and detectors.
Element Line Crystal Detector
Mg K, ADP F*1-P.C.
Al K, EDDT F*1-P.C.
Si K, EDDT F*1.P.C,
Ca K, LiF S¥z_P.C.
Ti K, LiF S*2_P.C.
Mn K, LiF S*2-P.C.
Fe K; LiF S*2-P.C.
Zr K, LiF S*2-P.C.

*] Gas flow type *2 Sealed type
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Table 4. Anahytical results of welding-flux (95).

T.Fe | 8i0, | MnO | ALO,| TiO, | Ca0 | MgO
1 | 2694024 [15-08 | 2-64 | 4-84 |24-15 | 7-13
2 | 270 |41-32 |16-09 | 3-22 | 4-92 [24-57 | 7-20
3 | 2-75 [42-21 [16-2¢ | 3-05 | 5-01 [24-82 | 7-36
4 | 2-67 [39-86 [15-97 | 2-86 | 4-24 [24-30 | 7-02
5 | 2-71 [40-10 [15-¢3 | 2-64 | 4-88 24-27 | 7-10
6 | 274 [40-72 [16-00 | 260 | 4-77 124-37 | 6:90
7 1278 [41-53 [16-06 | 3-24 | 4-93 [24-85 | 7-33
8 |2-83140-19 [16-01 | 2:74 | 4-86 [24-25 | 6-82
9 | 273 40-72 [15-93 | 2:51 | 4-78 |24-48 | 7-30
10 | 2-€8 41-88 {1601 | 279 | 4-97 [24-25 | 7-14
X (21748, (40°87,|16°031|2-83; [4-89, [24-44,17°13,
s 0-0656| 0-814/0-0937/0-272 [0-07870-241 |0- 168
%@Z; 2-38 | 1-99 [0-58 |9-59 [1-61 [0-98 [2-35
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Table 5. Precision test for various steel-working slag-, welding flux- and mineral-standard samples.

i J
Element i Content range | Mean content hl;;nn]?;{e;)f o G4 (corrccted) (uncogrdec ted)
Fe 184 to 29-73 10-79 15 0102 | 0244 { 2-747
Si0, 1-20 to 67°1 33-09 34 . 0-193 . 0830 | 0-800
MnO 0-20 to 45-58 9-47 24 0-092 0-374 i 1-005
Al O, 0-19 to 38-8 12-18 26 0-078 0-476 . 0-400
TiO, | 001 to 15-15 1:71 23 0-072 L0270 0234
MgO 0-36 to 44-62 877 28 0-330 0-677 . 0657
CaO 0-08 to 5561 25-38 34 0-251 0-720 ©1-285

1
o—Rx— (n=2)

M_sz 0y

R : means of range

X : x-ray fluorescnce value, C :standard value, n:number of samples
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Table 6. Comparison of the present x-ray analysis with the chemical analysis (9%)

Sample Method T.Fe Si0, MnO | ALO, TiO, CaO MgO
Welding flux A Chemical .2-35 40-55 16-69 2-32 520 24-02 9-69
cicing Hux X-ray 2-38 40-28 16-34 2-58 502 23-51 9-82
Welding flux B Chemical 2-89 38-95 15°36 2-99 515 24-43 6-54
ciding Hux X-ray 2-72 39-65 15-00 3-21 4-95 24-24 6°72
Steel_working sl Chemical 1557 11'74 5:79 _ S 46-37 2-16
teel-working 38 | X-ray 15-33 1173 5+68 — S 46°63 1-88
Steel-working sl Chemical 29-73 9-03 574 S S 36-06 1-88
teel-working SaBg X-ray 30-17 8+87 6-05 _ —_ 36-45 1-66
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