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Abstract: For quantitative analysis of major elements of silicate rocks and minerals, X-ray
fluorescence (XRF) analysis has widely been employed, and fusion technique of sample
preparation became familiar using anhydrous lithium tetraborate as a flux reagent. In this
paper, probable volatilization of alkali elements, sodium and potassium, during heating to make
fused samples (glass bead) for the XRF analysis is reported.

For daily analysis, the following procedure of sample preparation is used (OumoRr1 and
Omnmori, 1976).

1) Take accurately 0.300 g of powdered sample and 3.000 g of anhydrous Li,B,O; in a Pt-Au
crucible (35 m/, 30 g, Au 5%,). )

2) Stir both powders in the crucible with a Pt-Au wire (1 mmg, Au 5%).

3) After gradual pre-heating, heat strongly the crucible on a Meker burner for about 7
minutes. During heating, rotate and tilt the crucible or stir with the Pt—Au wire so as to get good
fusion and remove bubbles.

4) Place the crucible on a steel plate suspended in icy water, then transfer the crucible directly
on ice.

5) Take out glass bead from the crucible and transfer the bead to the Pt—~Rh—-Au mould (Pt
85%,, Rh 109, Au 5%) set on a R.F. coil heater (Philips PW 1234 borax bead machine).

6) Reheat for 2.5 minutes and quench for making a glass disc sample.

Temperature of heating by a Meker burner and Philips borax bead machine was
measured by a thermocouple which was set directly into fusing materials, and was about
1000°C and 1150-1160°C (Fig. 2), respectively. Conditions of experiment to check probable
volatilization was set to temperature range around 1150°C with sufficient length of time.
Electric furnace was used to make glass bead for controlling accurate heating temperature and
duration of time. The sample used for this experiment was a powdered soda feldspar containing
about Na,O 5.9% and K,O 4.79%.

All of glass bead samples (not shaped as a glass disc sample) were dissolved in an acid
solution, and sodium and potassium contents in individual solution were determined by atomic
absorption method (Fig. 4). For every temperaturerun, non-fused samples—a mixture of
sample and flux—were dissolved as a standard reference sample, and sodium and potassium
contents were determined likewise in the case of glass bead.

Results of the experiment are summarized in Tables 1 and 2, and Figures 6 and 7. It
became apparent that volatilization of sodium and potassium may not be significant under the
heating condition of up to 1200 °C within 60 minutes. Therefore, repeated fusion of one sample
with flux can be allowed within the above condition for daily analysis of Silicate rocks.
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BRERCEHOERS DT OCIEXBITE (KFIT)
BlER BEIRAEECIIVERB LAY I A - FEABRVEERSEEBFTOF MV VA, 2V TV LAEFERE

Sodium and potassium contents in dissolved solution of fused glass bead samples and non-fused
samples (a mixture of flux and sample) determined by atomic absorption method.

Na,O %
°C
min 1000 1100 1200 1250 1300
30 5.89 5.91 5.86 5.88 5.86 5.87 5.84 5.84 5.81 5.81
60 5.89 5.89 5.87 5.87 5.86 5.84 5.83 5.85 5.78 5.75
[ % B b &
l 5.87 5.91 | 5.87 5.84 l 5.87 5.87 \ 5.84 5.84 5.86 5.85
K:0 %
C
:;;;\\\\\\\\ 1000 1100 1200 1250 1300
30 4.72 4,74 4.71 4. 69 4.68 4.69 4.60 4. 60 4. 57 4. 56
60 4.73 4.73 4.70 4.70 4.65 4.67 4.52 4. 53 4.45 4. 42
[i=A B B b #
l 4.72 4,70 | 4.70 4.69 { 4.70 4. 68 I 4.65 4.64 | 4. 68 4.68

Eo2R MARERUBEREOEMLZHEI T LI VA, IV 2EEEOEL

Change of sodium and potassium contents in various tested samples in response to change of
heating temperature and fusion time.

Na,O
1000 1100 1200 1250 1300
(%) (Ratio) (%)  (Ratio) (%)  (Ratio) (%) (Ratio) (%) (Ratio)
min 5.89% 1.000 5.86* 1.000 5.87* 1.000 5.84* 1.000 5.86* 1.000
30 5.90 1.002 5.87 1.002 5.86 0.998 5.84 1.000 5.81 0.991
60 5.89 1.000 5.87 1.002 5.85 0.997 | 5.84 1.000 5.76  0.983
K,O
1000 1100 1200 1250 1300
%) (Ratio) %) (Ratio) %) (Ratio) %) (Ratio) %) (Ratio)
min 4.71* 1.000 4.70* 1.000 4.69*% 1.000 4.64* 1.000 4.68* 1.000
30 4.73 1.004 4.70  1.000 4.69 1.000 4.60  0.991 4.57 0.977
60 4.73 1.004 4.70  1.000 4.66 0.994 4.52  0.974 4.44  0.949
* BIBEOERICIET L TITole, BERAMREN D OERIE.
TV RERIE, FENRELEI D, TE +20 ppm = a (ppm)
VAR % PR BEYRIR 2 OB & 6 - CRHE TR RMEE a_xw.x%&% = K,0(%)
Rl '

RO ) %R RI L L, chadas | BRI oV T OEORE b 0O R
ppm &30 ppm OEEGTD bRD BEHEFERRICE  HERTVER, ThbEFHL TTR LT OREIAR

R DERBEL LTHLIRICE LD
30 ppm 20 pprn b AR EEEEOE
30 ppm 46 —20 ppm TEE IRER &R EOR
X (BRBRANIIEE —20 ppm ) 8 6EI, 5 BROMMBE TR T A U
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Diagram showing the change of sodium and potas
ture and fusion time.

o fusion for 30 minutes
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sium contents in relation to heating tempera-

Two horizontal lines indicate the range of non-fused samples.

e fusion for 60 minutes
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Diagram showing relative volatility of sodium and potassium in response to change of heating

temperature and fusion time.
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