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Quartz Rutile Albite Jadeite Periclase Diopside Sanidine  Rhodonite Magnetite
wtl wtl wtl wtl wtl wtl wtl wtl wtl
(0] 53.26 40.06 48.76 41.98 39.69 44.30 46.28 37.81 27.67
Si 46.74 32.03 29.33 25.88 30.23 22.09
Ti 59.94 0.05
Al 10.34 16.09 0.05 9.93 0.03
Fe 0.71 0.04 0.14 3.86 72.19
Mn 0.04 31.03
Mg 60.31 11.23 1.64
Ca 0.09 1.21 18.39 3.46
Na 8.60 10.57 2.23
K 0.18 10.05
Total 100.00 100.00 100.00 99.89 100.00 99.98 98.86 99.92 99.86
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Bustamite (Mn, Ca) SiO:

Kaersutite CasNa (Mg, Fe)uTiSizAl:O. (OH):

Average  Stdev. RSD Recom. Diff. Average  Stdev. RSD Recom. Diff.

(NO5) (o) @) value (wtl) (NO5) (o) @) value (wtl)
SiOy (wtd) 47.81 0.94 1.96 48.05 00.24 40.14 0.25 0.62 40.09 0.05
TiOy n.d. 0.0 0.0 0.0 0.0 5.18 0.09 1.74 5.04 0.14
Al 05 0.07 0.12 168.51 0.04 0.03 12.82 0.12 0.95 12.36 0.46
FeuOn 8.36 0.29 3.49 8.13 0.23 11.74 0.10 0.85 12.23 00.49
MnO 24.69 0.40 1.61 24.31 0.38 0.17 0.06 31.64 0.18 0o.01
MgO 0.24 0.09 38.84 0.22 0.02 13.04 0.23 1.75 12.55 0.49
CaO 18.64 0.09 0.48 18.97 00.33 10.79 0.13 1.22 11.56 0o0.77
Na; O n.d. 0.0 0.0 0.05 0.0 2.45 0.14 5.67 2.44 0.01
K-O 0.04 0.03 84.05 0.06 00.02 1.04 0.06 5.65 1.17 00.13
Total 99.86 99.83 97.37 97.62

Garnet Mg- Al Si; Oy, Biotite K (Mg, Fe):AlSi; O, (OH)q

Average  Stdev. RSD Recom. Diff. Average  Stdev. RSD Recom. Diff.

(NO5) (o) @) value (wtl) (NO5) (o) @) value (wtl)
SiO; (wtd)  41.29 0.08 0.20 41.45 00.16 38.52 0.21 0.54 38.72 00.20
TiOg 1.27 0.02 1.82 1.16 0.11 1.80 0.14 7.87 1.77 0.03
Al; Oy 21.43 0.16 0.73 21.32 0.11 15.63 0.06 0.40 15.13 0.50
Fe;On 11.70 0.16 1.35 11.15 0.55 9.95 0.16 1.60 10.72 go.77
MnO 0.33 0.08 25.27 0.27 0.06 0.07 0.05 76.96 0.04 0.03
MgO 19.44 0.20 1.04 19.33 0.11 19.91 0.15 0.77 19.52 0.39
CaO 4.42 0.06 1.29 4.65 00.23 0.22 0.04 19.74 0.1 0.12
Na-O n.d. 0.o 0.0 0.0 0.o 0.09 0.12 129.4 0.0 0.o
K:.O 0.01 0.01 100.00 0.0 0.0 9.85 0.09 0.89 9.91 00.06
Total 99.89 99.33 96.05 95.91
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Quantitative Chemical Analyses of Silicate Minerals Using a Scanning
Electron Microscope with Energy Dispersive X-ray Detector

KAWANO Yoshinobu*, KANNO Toshihiro*, MIURA Ayumi*

“Faculty of Geo-environmental Science, Rissho University

Abstract:

This paper presents analytical procedures to determine major elements of silicate minerals, using
HITACHI scanning electron microscope (SEMO S-3500N) with HORIBA energy dispersive X-ray
detector (EDXDO EMAX-7000) at Department of Environment System, Rissho University. The

analytical condition is that 17 keV accelerating voltage and 0.2 nA beam current of exposed elec-

tron beam, 35 degree take off angle of X-rays, 140 seconds acquisition live time. In the case of ele-

ments which are contained more than 1 wtl, their accuracies are almost acceptable. Hence major

element composition of silicate minerals determined by SEM-EDX at Rissho University has suffi-

cient accuracies and precision for the practical analyses.

keywords: Scanning Electron Microscope, Energy Dispersive X-ray Detector, silicate minerals
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