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Feature in the ESPRIT Software:
Particle Analysis Workflow

Particle Sample (BSE Image) —”{

}

Image Binarization

}

Automatic detection of particles

and image analysis A particle morphology
(area, length , width , aspect ratio , diameter , €& )

A quantification of EDS spectra

}

Classification of particles based on
pre -defined chemical groups

Review, data analysis and reporting = 7




Example

Reference Standard: KCla

Energy Moesanc  Energe Mnes ot
B Bl Couce howsoaces Canco

CANADA CENTRE FOR MINERAL AND ENERGY TECHNOLOGY

REFERENCE ZINC-LEAD-TIN-SILVER ORE KC-la

CERTIFICATE OF ANALYSIS

Recommended Values * 95% Confidence Interval

Zn
Pb
Cu
Sn
Ag

34,65 * 0.15%
2.24 % 0.03%
0.629 * 0.015%
0.61 & 0.02%
0.167 + 0.002%

WARNING

Bottles of KC-la have been sealed under
nitrogen in laminated foil pouches to provide
longterm protection against oxidation during stor-
age at CANMET. The racommended values for the
certified elements pertain to the date of issue
and the Canadian Certified Reference Materials
Project cannot be responsidle for changes occuring
after receipt by the user. It is strongly recom-
mended that opened bottles be stored under an
inert gas in a desiccator or in a new heat-sealed
foil pouch. Also the contents of the bottle

picked at Kidd Creek Mines Ltd. Timmins, Ontario,
and is from a zone of massive sphalerite-pyrite
contalning native silver and galena. It was dry-
ground to minus 74 yas, blended and bottled in
200 g units. The stock was sampled systematically
and analyzed forn zinc and silver by chemical pro-
cedures to demonstrate homogeneity suffficleat for

use as a compositional reference material.

Mineralogical coaposition

should be exposed to alr for the shor time
possible when taking subsamples. Unless these
precautions are followed, the recommended values

for KC=la are potentially subject to change.

DESCRIPTION

KC-la is intended to replace reference
ore KC=1 the supply of which 13 rapidly being de-
pleted, The raw material for KC-la was hand-
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This is an ore sample from CCRMP.
Commonly used for whole rock XRF analysis.
-74 um.

Known elemental concentrations and
mineralogy.

Sampleis crushed to

Sample from Kid Creek Mines Ltd. (Timmins,
Ontario, Canada) from a zone of massive
sphalerite -pyrite containing native silver and
galena.

Mineralogical composition

Mineral
Sphalerite
Quartz
Pyrite
Galena

Chalcopyrite
Cassiterite
Silver
Carbon




Feature: Data Processing
Chemical Classification

Measurement
Conditions

EDIT CHEMICAL CLASSIFICATION
Measurement time

1st Tier - Normal [J 2nd Tier - Extended

> Automatic | Precise " {J Automatic Exhaustive |~
> Real time [s] 60
® Live time [s]

> Counts

| © Realtime [s]
0,2: O Live time [s] ‘

30000, @ Counts

0,00

- 15,00

Region start [keV]
Region end [keV]

[J Scan full particle
[] Discard if no hits
[] Unclassified if mass% < 30 %

Guard band size [pum] i

L 200
. 100000
Max hits overall ; 0

Automatic analysis
EDS MinClassQuant- KC1Avl w

MinClass - KC1Av2

Max particles per field
Max particles overall

Classifier: Ready.

Description: zclassiﬁcation Minerals KC1A

100000

Classification

Criteria

Chemical particle properties

Add class

A class name:

Class description:

[ Treat unclassified particles as hits

Active Primary Oper. Secondary

Ag

Color palette

-

e Sphalerite (ZnS)
Pyrite (FeS2)
Galena (PbS)

Ag-Bearing

iSiIver

Delete class 1I<| | £

7_ [ Hit class

Duplicate

Min.
20,0

Type
Mass % (norm.)

Chalcopyrite (CuF... e Quartz(SiO2)
Cu Sulphide e Silicate
Cassiterite (Sn02)

Fe-Oxide




Feature: Data Processing
Chemical Classification
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METHOD EDITOR - MINCLASSQUANT - KC1AV1 7?7 X

Measurement .
.- ES
Conditions :

[0 Use spectrum elements

H He
i [0 uUse list elements = - S Gl

Set up Quant|flcat|0n MethOd Na Mg Search additional elements | i p s ¢ Ar

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Rb Sr ¥ Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe

A Importantfor ability to classify Cs Bo La HE To W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn

Fr Ra AS . pr Nd PmSm Eu Gd Tb Dy He Er Tm Yb Lu

mlnerals Or phases CorreCtly Th Pa U Np PuAmCm Bk CFf Es Fm Md No Lr

Minimum concentration

A Affect | lytical tim Cearsl
ecCts overall analyticaitime 2.00 %
Element overview list -
EDIT CHEMICAL CLASSIFICATION
Measurement time Chemical particle properties Standards =
1st Tier - Normal [J 2nd Tier - Extended Add class Delete class 0 > >0 Bal::kground 5Etti|'lg5 SEM, Automatic  w
> Automatic Precise ~| O Automatic Exhaustive |~ - g
© Real time [s] 60| O Realtime [s] 30 M Class name: Sebeany lice Ay o Deconvolution 5etti|'|g5 Series fit «
® Live time [s] 0,2| O Live time [s] 30 Class description: | Silver
< Counts 30000, & Counts 100000 O Treat undlassifieg R Duplicate Eraseall Qu antiﬁcati on deEI P.'IB - ZAF -
Region start [keV] 0,00
Region end [keV] 15,00 Oper. Secondary Type Min. Max. H z
Ag Mass % (norm.) 20,0 100,0 = ﬂ.ddltl[)l'lﬂl EEttII'IgS -
[J Scan full particle Guard band size [um] s
[ Discard if no hits -
[J Unclassified if mass% < 30| % Color palette 32
Max particles per field - Chalcopyrite (CuF... e Quartz (Si02)
Max particles overall e Sphalerite (ZnS) Cu Sulphide e Silicate
Max hits overall Pyrite (FeS2) e Cassiterite (Sn02) ) .
o Galena (PbS) s Fe-Oxide Description
Automatic analysis - —n -
! Automatic element ID - 0.5 wt.% minimum -C deconvolution
EDS MinClassQuant - KC1AVL v |
Classifier: MinClass - KC1Av2  Ready. Load Save

Description: |Classification Minerals KC1A Load Save To project Apply

Apply Cancel




Feature: Data Processing
Chemical Classification

PARTICLE PROPERTIES X

Main element Properties

Mineral or Phase . ot | O vespercen

Na Mg Al SiP s ClAr ® Mass percent (norm.)

CIaSSification Name K CaSc Ti ¥ CrMn Fe Co Ni CuZnGaGe As Se Br Kr 2 Atomic percent

Rb Sr ¥ Zr NbMo Tc RuRh Pd Ag Cd In SnSbTe I Xe . .
: 2 Met intensity
Cs Ba La Hf Ta W Re Os Ir Pt AuHg Tl Pb Bi Po At Rn

Fr RaAC e pr Nd PmSmEU Gd Th Dy Ho Er TmYb Lu

2 Stoich. percent

Th Pa U Np PuAmCmBk Cf Es FmMd No Lr i Stoich. percent (norm.)
EDIT CHEMICAL CLASSIFICATION Secondary element Operator
Automatic analysis H He © * .
Li Be B CNOFHRNe O < &
EDS MinClassQuant - KC1Avl Na Mg Al Si P 5 Cl Ar O > oof
K CaSc Ti W CrMn Fe Co Ni CuZn GaGe As Se Br O+
g - - Rb Sr ¥ Zr NbMo Tc Ru Rh Pd Ag Cd In SnSb Te I = .
No operator is required for a rule
Chemical partlcle propertles Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po n baseﬁ ona singleqelement. Use the
Fr Ra Ac operator "+" for the sum of two
Add class Delete class I< < 1 > >1 i (S (NC i =S | 5l | I [ O elements, or /" for an inter-element
Th Pa U Np PuAmCmBk Cf Es Fm Mo Lr ratio.

I Class name: Sphalerite (Zns) [ Hit class " %

Class description:  Sulphide

Flease specify an element for this rule. 0K Cancel

CG [ Treat unclassified particles as hits Duplicate Erase all
: Active Primary Oper. Secondary Type Min. Max.

Q | s | [Mas%(om) 20 | 0o |/
= n Mass % (norm.) 40.0 80.0

ram -

Mineral/
® Ag-Bearing Chalcopyrite (CuFeS52) ® Quartz (5i02)
. T o b Phase Class

Color palette |

Classification

Pyrite (Fe52) ® |Cassiterite (Sn02)
» Galena (Pbs) ® Fe-Oxide
Applied
Classifier: MinClass - KC1Av2  Ready. Load Save . .
Description: |Classiﬁcation Minerals KC1A | Apply cancel H Ie raC h ICal |y




Feature: Data Processing
Chemical Classification

PARTICLE PROPERTIES X

Main element Properties

Mineral or Phase . ot | O vespercen

Na Mg Al SiP s ClAr ® Mass percent (norm.)

CIaSSification Name K CaSc Ti ¥ CrMn Fe Co Ni CuZnGaGe As Se Br Kr 2 Atomic percent

Rb Sr ¥ Zr NbMo Tc RuRh Pd Ag Cd In SnSbTe I Xe . .
: 2 Met intensity
Cs Ba La Hf Ta W Re Os Ir Pt AuHg Tl Pb Bi Po At Rn

Fr RaAC e pr Nd PmSmEU Gd Th Dy Ho Er TmYb Lu

2 Stoich. percent

Th Pa U Np PuAmCmBk Cf Es FmMd No Lr i Stoich. percent (norm.)
EDIT CHEMICAL CLASSIFICATION Secondary element Operator
Automatic analysis H He © * .
Li Be B CNOFHRNe O < &
EDS MinClassQuant - KC1Avl Na Mg Al Si P 5 Cl Ar O > oof
K CaSc Ti W CrMn Fe Co Ni CuZn GaGe As Se Br O+
g - - Rb Sr ¥ Zr NbMo Tc Ru Rh Pd Ag Cd In SnSb Te I = .
No operator is required for a rule
Chemical partlcle propertles Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po n baseﬁ ona singleqelement. Use the
Fr Ra Ac operator "+" for the sum of two
Add class Delete class I< < 1 > >1 i (S (NC i =S | 5l | I [ O elements, or /" for an inter-element
Th Pa U Np PuAmCmBk Cf Es Fm Mo Lr ratio.

I Class name: Sphalerite (Zns) [ Hit class " %

Class description:  Sulphide

Flease specify an element for this rule. 0K Cancel

CG [ Treat unclassified particles as hits Duplicate Erase all
: Active Primary Oper. Secondary Type Min. Max.

Q | s | [Mas%(om) 20 | 0o |/
= n Mass % (norm.) 40.0 80.0

ram -

Mineral/
® Ag-Bearing Chalcopyrite (CuFeS52) ® Quartz (5i02)
. T o b Phase Class

Color palette |

Classification

Pyrite (Fe52) ® |Cassiterite (Sn02)
» Galena (Pbs) ® Fe-Oxide
Applied
Classifier: MinClass - KC1Av2  Ready. Load Save . .
Description: |Classiﬁcation Minerals KC1A | Apply cancel H Ie raC h ICal |y




Feature: Data Processing
Results

The following information s
available for review and
extraction:

A Field (Panorama)

A Particle Image,

A Particle Data,

A Particle Classification,
A Particle Spectrum, and

A Quantification Results
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Review functionality

A Results can be sorted according
to classes

A Search for and drive to specific
particle or field

A Checkfor Important Particles
(Hit Classes)

A Re-classificationand/orre -
guantification without re -
acquisition




Feature: Data Processing
Results
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Field and Particle Spectrumand
Particle Image Quantification Results

Particle Data, Classification
and Quantification Results




