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The Application of Electron Microprobe Analysis in Geological Science

Ki Nam Sang

Abstract: The newly discovered minerals found during 30 years have been discovered with

election microprobe analysis, and several other new minerals have been described largely on the

basis of probe analysis.

Widely used types of instrument are the wavelength dispersive spectrometer (WDS) and the energy

dispersive Spectrometer (EDS), with emitted X-ray dispersed by a curved crystal that is arranged to

satisfy the Bragg equation (n2=2dsing).

Atomic Nos of Z 4 to 92 can be analyzed quantitatively if they present in amount exceeding

50~100ppm.

The application of the microprobe in mineralogical and geological research is quantitative

chemical analysis of grains as small as a few microns in diameter, individual grains in a rock or

can be analyzed in thin section and polished section, analysis can be made comparatively short

time, methods in non-destructure, to photographical and crystallographical information.

This paper was written in order to document data evaluation procedure for quantitative energy

dispersive election probe analysis.

FF

BLEEY 2 AR T8, EHON, BEBeE 5
WHE %o WEHEoZ 2] $49 Aol Electron
Probe Micro Analysis (EPMA) =2 X-Ray Micro
probe Analysis (XMA) o] }.

& EPMA®] iFHel web 100882 Hamky 24
Rt 8% 308 M9 %ol Bk Bxd o 2
. SBHEL BETHE, S%HE 557 9 &%
Hel ¢85z gid.

Scanning Electron Micrscope (SEM)= Trans mi-
ssion Electron Microscope (TEM) So) = BR
Be RBEREAN (34 £1m )RS JrgA X-
Re= & Qa9 FHo| s%8A =g

HESV FEE =329 Hillerol o4 A 19474
o] B®EHYow EPMAL Castaing et. al, (1949) 0]
2¢tshe] Zahx CAMECAS Al A 2 Loz RIEs)
o WAL Z 195644 ONERAS9} IRSIDo] #t4a3}
A HAch 19604 Fukrlole ZEAAE BRE W

* Ik B -

[l

WEtA = gl

2% Fitzerald et. al (1968)¢] Enerqy Dispersive
X-Ray Analysis (EDX)g:¢ 73l o], Reed &
Ware (1973)o o) 38| EERHD ol Hw=o T8
#rol 7AedAl H e

Lamheirich & Foster:= gilld] A 33 =) Slime-& Li.
Drifted Silicon, Solid State Detetor & BEYRAE
e B o

Dunham & Wilkinson (1978)¢} 2] %) 4] Wavelength
Dispersive X-Ray Analysis (WDX)E-g i3 lo
EDX®jEet £4A710] d2dcte AL 749 3t

ol 10/M0) 49 Aol G AAE 180 Wel
dold & YA HUch(Peak ¥8), ZAF BiE).

ol ¢tzto] EPMAE HER%te] =] 83 oo EXT
Ame 39,

BT 2,358 Fdele I 7 v de] 25 B,
FH, BAEorl Fgo) A=

EPMA°| m®E
BT (Electron) & SHEE EaE A2 SEM(=



316 &

FILAMENT

LY

DEFLECTION

(Anode)

1st Elsctron |
Lens

CONTROL / INTERFACE

" 3

2nd Elactron I

= =

MICROSPEC Jrvetoo
WDX - |

-

1 z QUADPORT
j )
| 52« oPTIONAL

wem—— | TELEPRINTER

CONTROL/ INTERFACE

Fig. 1 Schematic diagram of Electron Probe Micro-
Analysis.
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Fig. 2 Diagram of Preparation in Powder Specimens.
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Table 1 Approximate Thickness of Carbon Film.

Approximate Thickness Color
150A Orange
200A Indigo Red
250A Blue
300A Bluish Green
350A Greenish Blue
400A Pale Green
450A Silver Gold
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CCRMP: Canadian Certified Reference Material
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Project.
USGS: United States Geological Survey.
USGS-AES: USGS & Association of Exploration
Geochemist
NBS: National Bureau of Standard
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wokz g+
ASK: Analytisk Sporelement Komit
TAEA: International Atomic Energy Agency
GSJ: Geological Survey of Japan
NIM: National Institute For Metallurgy
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Table 2 Standard Sample.
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#IE:k (Correction Method)
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