EDAX Particle Phase Analysis:

A New SEM Capability for Automated Elemental and
Morphological Analysis of Dispersed Particles and Precipitates
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Particles are identified from the matrix based
on image contrast from a BSE image

Size, shape, and morphology of each
individual particle in the field of view is
characterized by the image processing
software based on the number of pixels
contained by a particle
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Allows classification of each particle into
different groups based on its elemental

Mn Fe
win | ame

070 140 210 280 350 420 430 560 630 700 keV

Particle 64/158 <

Area 15.5890 =q.un
Average Dianeter 4.46 un

[® & | © > 2 ¥ o [jL Oy [Feld] Pariicle 1/156<Class:3{Large MnFe).Fit93.2>

components

C:AEDAXProjectsiAlumCanilib1.cls

T a— o] Relace

Higher Si content in
/ this particle

o i

430 560 630 700 keV

Delete | Del All |

Add Pass Filter |

Type ZAF Elem Wt%
AIK 78.45 -
e mZAF Elem Wt%  Classify |
MnK 9.37 [~ Class Filter Min Fit %500 |
FeK10.57 Min [00 Cls 1: 81.5%

Max [100.0
[ Pre Scan




C:\PART\USR\9Fields\stub01\stub01.c

2 CaPx ~| Inse
3 Mg Px Dele
i v| Add

| Garnet Type
0K33.43 Y

~ |OK
AF Elem
[v Class Filter

NaK 0.00
MgK 3.16

AK1381 - [
s

CakK 5.67 [v' Pass Filter
Tik non ¥ ¥ Min CF[1000 |
———

Precipitated minerals in a
polished rock are classified
and color-coded based on
their identified elemental
components
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Particle List
Fit(%) [ Video | CPS | Arca | Diam [_Perim LProj [ Orient | Aspect | Shape | Mgk | AK [ SiK ~
931 145 11115 1913.80 49.36  181.36 65.48 90.00 1.76 1.37 6.42 4.70
88.6 142 12097 3206.30 63.90 228.46 88.50 65.00 1.92 1.30 9.10 6.85
94.4 160 12301 3411.60 65.91  247.30 79.00 25.00 1.44 1.43 2.77 13.47
89.4 142 13256 1542.10 4431 153.09 65.14 79.00 2.16 1.21 8.28 7.30
89.8 148 11038 2940.00 61.18  315.61 92.55 13.00 2.29 2.70 3.96 13.89
91.6 132 10568  316.19 20.07 80.08 33.47 90.00 2.78 1.61 11.48 2.97
97.8 157 12486 2091.30 51.60 186.07 80.94 6.00 2.46 1.32 3.40 13.38
94.0 143 10062 2196.70 52.89  336.80 71.28 -9.00 1.82 an 0.00 16.63
79.3 129 6186 332.84 20.59 77.72 33.06 0.00 2.58 1.44 6.66 5.03
94.0 155 12085 1397.90 4219 16487 60.32 54.00 2.04 1.55 3.32 13.24
97.1 158 12304 281250 59.84 219.04 81 25.00 1.84 1.36 2.65 13.54
92.9 135 7745 199.70 15.95 54.17 20.12 90.00 1.59 117 0.00 16.65
98.2 160 12554 2634.90 57.92 24259 89.53 25.00 2.39 1.78 2.78 13.29
94.9 137 10282 1281.40 40.39  167.22 67.44 90.00 2.79 1.74 11.49 3.45
93.6 137 10887 23853 17.43 63.59 26.33 16.00 2.28 1.35 5.42 13.33
98.9 154 10377 2479.60 56.19 25437 103.42 60.00 3.39 2.08 3.50 13.85
91.5 143 7576 1508.90 4383 230.82 109.56 65.00 6.25 2.81 3.42 13.10
93.5 162 12871 8015.80 101.03 33445 113.66 7.00 1.27 m 312 13.15
92.4 141 11933 3173.00 63.56 320.32 93.41 33.00 2.16 257 10.84 2.23
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Expands the EDS capability of the SEM

Allows automated analysis of
precipitates embedded on a matrix

Makes it easier to obtain physical
statistics of particles that require larger
field of view

Ternary diagram showing the
distribution of sizes and elemental
ratios of the particles
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Energy resolution: 130 eV
Spatial resolution: ~1 pm?3

Limit of Detection
1000 — 3000 ppm (0.1 — 0.3%)

Accuracy: ~95 %

Relative Error: 1% for polished sample with standards
5% for particulates and rough surfaces without standard
major components (>10%) +5%
minor components (1-10%) +5-10%

trace components (<1%) +10-20%

Not a surface analysis technique!!!
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