Quantitative
Electron Microprobe Analysis
Wavelength Dispersive X-ray Spectrometry (WDS)

Goal: Measurement of concentration
of elements in a microscopic volume




WDS: X-ray intensity measurement
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Background modeling in X-ray spectra
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A polynomial fit to the background
may be more accurate




Peak overlap in X-ray spectra

resultant peak

Overlap between Peak 1 and Peak 2 results in a broad single peak




WDS detector optimization with
pulse height analysis (PHA)
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Peak overlap: Ko and Kf3

of Ti, V and Cr
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Peak overlap corrections
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EPMA: Analytical procedure

m Sample preparation
® Qualitative analysis with EDS

m Standard intensity measurement
(calibration)

® Measurement of X-ray
intensities in the specimen

m Data reduction through matrix
corrections




Sample preparation

m Sample cut and mounted in epoxy

m Polished first with coarse S1C paper, then with

alumina grit slurry (final size: <0.25 um) !
2

B Washed with water in ultrasonic cleaner

B Dried with blow duster and air

m Carbon coated °
1: diamond paste or colloidal silica for some samples; dry polishing paper for

water-soluble samples

2: ethanol may be used sparingly; cleaned with blow duster and cloth for samples
that dissolve in water

3: for insulators; if standards are coated, however, all samples must be coated



Carbon coating
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To monitor coat-thickness, a polished
brass block is coated with the samples
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