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Abstract : A direct and simultaneous method to determine the SiQ; and ZrOQ; in zircon sand
of raw mineral and its treated one were studied by optical emission spectrometer using DC arc
source. The synthetic standard was prepared by mixing with pure metal oxide, and it was
diluted with buffer(graphite) and flux(Li.B.0).
The mixing ratio of buffer and flux and its dilution ratio to sample was investigated in order
to choose the best excitation conditions. The optimum mixing and dilution ratios were 0.22:1

and 40, and the standard deviations of analytical results were 1.9% for SiO: and 4.7% for ZrO-..
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Thble 1. Composition of synthetic standards.
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HAAEAE AYE 7122 sl FHARES 2Y
3 FAHABFAIEE A8t} S0 8~70%, ZrO.
= 25~75%, 283 HfO2} K0 737} 0.3~1.8%, 0.

(Unit : wt%)
No. of Standard
' st’d 1 |st’'d 2 |st’d 3}st’d4d|st’d5|st’d 6)st’d 7 |st’d 8 {st’d 9 |st’d 10]|st’d 11 st’d 12
Compound

5i0. (%) 44 49 54 60 65 70 8 14 20 26 32 38
2r0. (%) 54 49 44 37 31 25 75 70 65 60 40 28
HfO, (%) 1.8 1.5 13 1.0 0.7 0.5 0.3 0.4 0.6 0.8 0.85 1.15
K0 (%) 0.2 0.5 0.7 2.0 33 4.5 1.0 1.2 14 1.6 1.8 2.0
Li:B.O; (%) - 157 | 144 | 130 116 25.35| 30.85
Li:B.0; (g) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Total (g) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
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Tuble 2. Operating condition of optical emission spec-

trometer.

Optical system (.75 meter Paschen- Runge
type (Vaccum)

Grating grooves 2,400 grooves / mm
Excitation source Constant current DC arc

Excitation voltage DC-arc, 12amp

Detectors Hamamatsu side R300
Carrier gas No used

Pre integration time () sec

Integration time 50 sec

Electrode gap 3 mm

Electrode (graphite) 14006, L4036

Zr @ 3438.26

Analytical wavelength (A)
Si 1 3905.53
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Fig. 1. Effect of ratio of fluxes (Li;B.0; vs graphite) on the emission intensities as a function of time (Dilution

factor : 50)
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Fig. 2. Effect of ratio of fluxes (Li:B.O; vs graphite) on the emission intensities as a function of time (Dilution
factor : 50))
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Fig. 3. Effect of dilution ratios with flux on the optical emission intensity for SiO;, ZrQ: as a function of time (flux
ratio : Li;B(O;/ graphite = 0.22/1)
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Fig. 4. Calibration curve for reference standard SiO; di-
lute 40 times with Li;B4O: and graphite (1:4.6)

(Unit : wt%)
Method Zr0: SiO;
Sample WET XRF OES WET XRF OES
Australia 66.0 65.8 61.3 32.1 31.8 33.6
Raw sand Malaysia 64,5 63.6 61.3 33.4 31.8 332
China 654.3 63.0 64.7 31.8 32.0 32.0
1 59.6 57.9 54.5 11.3 11.6 10.8
2 31.2 31.9 311 548 54.8 53.6
3 33.8 34.4 31.8 48.1 45.0 48.9
Treated sand 4 36.4 37.2 38.4 46.4 46.9 471
5 259 27.1 254 59.1 59.3 60.3
6 384 38.7 39.7 584 55.7 57.5
7 49.5 30.0 50.5 439 45.2 46.2
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