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Mineral Identification and Interpretation:

Quantitative Rietveld Analysis: 

SGS Natural Resources 3260 Production Way, Burnaby, British Columbia, Canada  V5A 4W4

a division of SGS Canada Inc.  Tel: (604) 638-2349   Fax: (604) 444-5486   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

DISCLAIMER:  This document is issued by the Company under its General Conditions of Service accessible at

http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of

its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this

document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client

or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods

and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are

said to be extracted.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values

indicate that the mineral was included in the refinement calculations, but the calculated concentration was less

than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for specific

samples and are indicated with a dash.

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to

patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on

Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released

on software as Powder Diffraction Files (PDF). 

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when

internal standards have been added by request. Mineral proportions may be strongly influenced by

crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative

analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis is performed by using Diffrac Topas 7 (Bruker), a graphics based profile

analysis program built around a non-linear least squares fitting system, to determine the amount of different

phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray

diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based

methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches

the obtained experimental patterns.

Method Summary
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ARD-XRD/1619 MOTI Amec (Wood)

Custom XRD/MI7015-SEP24

05-Nov-24

Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

HQ 1 HQ 2 HQ 3 HQ 4 HQ 5

SEP7015-1 SEP7015-2 SEP7015-3 SEP7015-4 SEP7015-5

(wt %) (wt %) (wt %) (wt %) (wt %)

Quartz 90.8 80.1 62.0 39.8 69.2

Pyrite 0.1 - 0.3 0.7 -

Albite 3.2 6.3 23.0 12.6 13.9

Microcline 0.4 2.5 3.4 1.8 10.7

Biotite 0.3 0.4 0.2 1.4 0.3

Muscovite 0.5 8.4 9.3 40.0 2.8

Chlorite 0.8 0.9 - 2.8 -

Maghemite 0.1 0.1 0.2 - -

Ankerite 2.8 1.0 0.5 - 2.4

Fluorapatite 0.8 - - - -

Calcite 0.2 0.3 1.2 - 0.5

Chalcopyrite - - 0.1 - -

Szomolnokite - - - 0.4 -

Ilmenite - - - 0.5 0.2

TOTAL 100 100 100 100 100

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

Mineral/Compound Formula

Quartz SiO2

Pyrite FeS2

Albite NaAlSi3O8

Microcline KAlSi3O8

Biotite K(Mg,Fe)3(AlSi3O10)(OH)2

Muscovite KAl2(AlSi3O10)(OH)2

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8

Maghemite γ-Fe2O3

Ankerite CaFe(CO3)2

Fluorapatite Ca5(PO4)3F

Calcite CaCO3

Chalcopyrite CuFeS2

Szomolnokite FeSO4·H2O

Ilmenite FeTiO3

Mineral/Compound
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ARD-XRD/1619 MOTI Amec (Wood)

Custom XRD/MI7015-SEP24

05-Nov-24

HQ 1

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086
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MI7015-SEP24_01.raw_1 Quartz 90.82 %

Pyrite 0.14 %

Albite 3.17 %

Microcline maximum 0.37 %

Biotite 1M Mica 0.33 %

Muscovite 2M1 0.46 %

Chlorite IIb 0.80 %

Maghemite 0.12 %

Ankerite Fe0.55 2.80 %

Fluorapatite 0.80 %

Calcite 0.19 %

Page 4 of 8



ARD-XRD/1619 MOTI Amec (Wood)
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HQ 2

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086
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MI7015-SEP24_02.raw_1 Quartz 80.07 %

Albite 6.30 %

Biotite 1M Mica 0.39 %

Muscovite 2M1 8.36 %

Chlorite IIb 0.93 %

Ankerite Fe0.55 1.01 %

Calcite 0.29 %

Microcline maximum 2.54 %

Maghemite 0.11 %
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ARD-XRD/1619 MOTI Amec (Wood)

Custom XRD/MI7015-SEP24

05-Nov-24

HQ 3

2Th Degrees
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MI7015-SEP24_03.raw_1 Quartz 61.97 %

Pyrite 0.28 %

Albite 23.01 %

Microcline maximum 3.34 %

Biotite 1M Mica 0.21 %

Muscovite 2M1 9.28 %

Maghemite 0.15 %

Ankerite Fe0.55 0.52 %

Calcite 1.15 %

Chalcopyrite 0.09 %
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HQ 4

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086

48,000

46,000

44,000

42,000

40,000

38,000

36,000

34,000

32,000

30,000

28,000

26,000

24,000

22,000

20,000

18,000

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

-2,000

-4,000

-6,000

-8,000

-10,000

-12,000

-14,000

-16,000

-18,000

-20,000

-22,000

-24,000

MI7015-SEP24_04.raw_1 Quartz 39.80 %

Pyrite 0.74 %

Albite 12.59 %

Microcline maximum 1.78 %

Biotite 1M Mica 1.42 %

Muscovite 2M1 39.99 %

Chlorite IIb 2.79 %

Szomolnokite 0.40 %

Ilmenite 0.49 %
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HQ 5

2Th Degrees

787674727068666462605856545250484644424038363432302826242220181614121086
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MI7015-SEP24_05.raw_1 Quartz 69.21 %

Albite 13.92 %

Biotite 1M Mica 0.28 %

Muscovite 2M1 2.78 %

Ankerite Fe0.55 2.43 %

Calcite 0.49 %

Ilmenite 0.19 %

Microcline maximum 10.69 %
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