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MHNPEATI'OBOP
I'eonorujara xako mpupogHa (QyHIaMEHTaIIHA
HayKa ¥Ma HE3aMEHJIMBO 3Ha4Yemhe 3a
OIIIITECTBOTO M € OHOj KaMEH TEMEITHHUK Ha KOj
Ce 3acHOBaHM TojJeM Opoj TpaHKH Of
WH)XEHEPCTBOTO U MHIYCTpHjaTa.
Hej3uHOTO 3HAYCHETO Kaj HAC € MHOTY jacHO
MPENO3HACHO yIuTe BO JayieyHaTa
1944 ronguHa, Kora co oJJTyKa Ha
[Ipesumnymor Ha ACHOM e dopmupan
I'eonomknor wuHcturyr Ha HPM, 1pBa
MaKeJJOHCKa T'€0JIONIKa HHCTUTYIIH]a.
Jenec MakelOHCKOTO T€OJIOIIKO JPYIITBO
Kako elIeH OJf TIJIaBHUTe MPOMOTOPH Ha
TeoJIOIIKaTa HayKa BO Hamata 3emja, € Impeq
HOB TIPEIN3BHUK, OPTaHU3NpPameTo Ha TpeTHoT
Konrpec Ha reomo3ure Ha PenmyOimka
MakenoHuja.
Opranmzanuonnor u Hayunmor ombop Ha
Tpetnor Konrpec, umajku ja mpeaBu goarara
Tpaauidja Ha TeoJiolIKaTa Hayka, HO
HMCTOBPEMEHO COTJIEAYBajKU TO aKTyeITHHOT
MOMEHT, OJUIy4Hja HOCEYKHTE TEMH Ha
Konrpecor na 6uaar moBp3anu co:

— T'eonorujara u ONIITECTBOTO,

— @yHmameHTaHaTa Te0JI0THja 1

— Teonorujata v ekOHOMHjaTa.
3a oBue TeMHm BO OBOj 300pHHK ce
myoJNMKyBaHu  BKymHO 105  opuruHaIHH
HAayYHH TPYAOBH, KOW C€ TOJATOTBEHH O]
npeky 350 aBTOpH M KOaBTOpW O IOTOJIEM
Opoj Ha 3emMju. Hwusz TpymoBure ce
emabopupaHdl  pe3yiTaTd O BPEeOHH W
JONTOTPajHH UCTpaXKyBarma Ha HAIIUTE U
CTPaHCKUTE HHXEHEPU W Hay4YHH PabOTHHIIH.
Ox npucTUTHATHUTE TPYAOBH MOXE Ja ce
3a0eJIe)Kd MOBP3aHOCTA Ha TPAIUIMOHATHHUTE
WUCTPpaXXHU METOAM W TpPHMEHaTa Ha HOBU
COBpEMEHH TEXHOJOTHM W aJaTKu [pH
TCOJIOIIKUTE  MpOydyBama,  BKIYUYyBajKu
HajCOBPEMEHH TEPEHCKH U J1abopaTOpUCKU
WHCTPYMEHTAJTHH  METOAHM, CHCTeMH 3a
00paboTka, dyBame Ha TOMATONM H CIEACHHE
Ha TapaMeTpuTe Ha >KMBOTHaTa cpenuna. Ce
HazeBame, JleKka [pUKaXaHW  CTaBOBH,
pasMHUCIIyBamka W pe3yiTaTd ke TW 3alBpPCTaT
JIOCEeTAIlHUTE 3HAaeHka, M Ke Ce MOTTHKHAT
W7eH 3a 3Ha4ajHU HOBHU UCTPaKyBamba.
3aroa, OpraHu3aloHUOT OA00p MCKPEHO UM
ce 3a0iarofjapyBa Ha CHTE aBTOPH, YUYECHHIIH
u nomarayn Ha KoHrpecoT, kou cure 3aeqHO
CO  TMOXPTBYBaHOCTa  OBO3MOXHja  OBOj
300pHUK 1@ OMae HEMITO CO KOE CHTE Ke ce
ropaeeme.

PREFACE
Geology as a natural and fundamental science
is of great importance for the society and it is
the foundation of many engineering and
industry branches.
Its’ importance in our country was clearly
recognized in 1994, when the presidium of
ASNOM reached a decision to establish a
Geological institute of NRM, the first
Macedonian geological institution.
Nowadays, the Macedonian geological society
as one of the main promoters of the geological
science in our country, has accepted a new
challenge, the organization of the Third
Congress of Geologists of Republic of
Macedonia.
The Organizing and scientific committees of
the Third congress, given the long tradition of
the geological science, at the same time
looking at its’ current state, has decided that
the main topics of the Congress are related to:

— Geology and society

— Fundamental geology and

— Geology and economy
There is a total of 105 original scientific
papers published in these Proceedings,
prepared by over 350 authors and coauthors
from number of countries for these
proceedings. Results from valuable and long
investigations of our and the foreign engineers
and scientific workers have been elaborated
through the papers.
From the papers, it could be noted that there is
a strong connection between the traditional
investigation  methods and the new
contemporary technologies and tools in
geological explorations, including the latest
field and laboratory instrumental methods,
systems for processing and data storage, and
monitoring environmental parameters. We
hope that, the presented views, considerations
and results will strengthen the existing
knowledge, and will encourage ideas for new
significant research.
Therefore, the Organizing Committee would
like to sincerely thank all the authors,
participants and supporters of the Congress,
who along with their devotion helped making
us all proud of this Proceedings book.

IIpercenaTen President
Ha OpranuszannoHeH of Organizing
Onoop Committee

[Tpod. n-p Coma JlenmurkoBa
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Abstract

This paper presents for the first time results from the examination of moissanite meteorite found in the Republic
of Macedonia using the method SEM-EDS. The examined samples indicate that the mineral is moissanite with
very similar structure to the stoichiometric moissanite (Si=28.94%, C=71% ).

Key words: moissanite, meteorite, Republic of Macedonia

HISTORY

Moissanite as a natural mineral was discovered
in the samples of the meteorite Canyon Diablo
(Roddy and Shoemaker, 1995). The Canyon
Diablo meteorite includes many fragments of
the asteroid that craved the Meteor Crater
Barringer in Arizona, USA. The meteorite was
found in the rim area of the crater and it was
named after the nearest Canyon Diablo, a few
kilometers away from the crater. Barringer
Crater was created about 50 000 years ago
(Roddy and Shoemaker, 1995). The meteorite
samples were collected in the middle of the
19th century. They have been used since the
Paleolithic age by native Americans. There
were many discussions regarding the origin of
the Barringer Crater (since the middle of the
19th century). Up until 1950 it was considered
to be a volcano crater. In 1950th due to
examinations done by Eugene Shoemaker it
was found out that it is actually meteor crater.
Patterson, 1950 measured the isotopes of lead
in the meteorite samples and the results
indicated that its age is close to the age of the
Earth (4.550 billion years).

Moissanite is a stable isotope in extreme
reducing conditions typical for the deeper parts
of the Earth. Trumbull et al. (2009) singled out
three categories of rocks with moissanite
occurring in natural conditions, namely:
peridotites and serpentinites (Xu et al., 2008),
and chromites (Bai et al.,2000); kimberlites
(Leung et al., 1990); Shiryaev et al., 2011);
and metasomatic rocks (Lyakhovich, 1980; Di
Pierro et al., 2003).
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In most cases, moissanite is recovered from
heavy mineral separates with little textural and
phase assemblage information available. Often
Fe-silicides or metallic Si are attached to SiC
grains (Trumbull et al. 2009), there are also
diamonds which contain moissanite inclusions
(Leung, 1990).

INTRODUCTION

Meteorite  fragments  subject to  this
investigation have been found in the western
part of the Republic of Macedonia weighting
9.29 grams. The outward appearance of the
meteorite is presented in Fig. 1, showing its
round shape and its black to greenish color.

APPLIED METHODOLOGY

SEM analysis were recorded on Scanning
electron microscopy VEGA3 LMU (Tescan)
and INCAEnergy 250 Microanalysis System
for quantitative analysis of the samples. SEM
analyzes are made with SE detector on 20kV
voltage. The samples were analysed on high
vacuum mode more than 0.018 Pa. Sample
surface is motorized on 5 axes (x-y-z, rotation
and tilt). For scanning electron microscopy
VegaTC software is used.

The energy—dispersive X-ray system for SEM
is fully quantitative SDD with excellent
performance at low and high count rates.
Capable of achieving a resolution better than
125eV on the MnKa ,FKa and CKa peaks. The
working distance for X-ray is 15 mm. For
detector control and data acquisition were
done with INCA software.
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Fig. 1 Moissanite meteorite at the territory of the Republic of Macedonia

RESULTS AND DISCUSSION

Due to the small amount of the sample technique. We did many measurements using
material we had at hand we decided to do the the SEM_EDS technique and the results are
laboratory tests using the SEM-EDS analysis presented in Fig.2, Fig.3, u Fig.4.

T T T T T T T
2 4 L] 8 10 12 14 18 18

70pm Electron Image 1 ¥Full Scale 294 cts Cursor: 0.000 ke
|E1ement HWeight% ”Atomic% ‘
lcK 2255 40.51 |
ISi K 177.45 159.49 |

|

Totals 1100.00 I

Fig. 2 SEM-EDS analysis of moissanite from meteorite
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Spectrum 2

EUUum Electron Image 1 ] Full Scale 1026 cts Cursor: 0.000 ke’

|Element HWei ght% HAtomic% ‘
ICK 130.39 150.51 |
ISi K 169.61 149.49 |
[Totals [100.00 | |

Fig. 3 SEM-EDS analysis of moissanite from meteorite

Spectrum 3

: 2 X . e R
2 4 [ 8 10 12 14 16 18

500pm ctron lmae 1 - Full Scale 1026 cts Cursor: 0.000 ke’
‘Element HWeight% HAtomic% ‘
ICK 134.05 154.69 |
ISiK 65.95 145.31 |
[Totals 1100.00 | |

Fig. 4 SEM-EDS analysis of moissanite from meteorite

CONCLUSIONS

The moissanite samples in meteorites are very SEM-EDS analysis method was found in the
rare, especially at the territory of the Republic western part of the republic and although quite
of Macedonia, which is very small and quite small in size its significance is great for this is
forested. This small sample which was subject the first time the mineral moissanite was found
to the examination using the at this territory.
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