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ПРЕДГОВОР 
Геологијата како природна фундаментална 
наука има незаменливо значење за 
општеството и е оној камен темелник на кој 
се засновани голем број гранки од 
инженерството и индустријата. 
Нејзиното значењето кај нас е многу јасно 
препознаено уште во далечната 
1944 година, кога со одлука на 
Президиумот на АСНОМ е формиран 
Геолошкиот институт на НРМ, прва 
македонска геолошка институција. 
Денес Македонското геолошко друштво 
како еден од главните промотори на 
геолошката наука во нашата земја, е пред 
нов предизвик, организирањето на Третиот 
Конгрес на геолозите на Република 
Македонија.  
Организациониот и Научниот одбор на 
Третиот Конгрес, имајќи ја предвид долгата 
традиција на геолошката наука, но 
истовремено согледувајќи го актуелниот 
момент, одлучија носечките теми на 
Конгресот да бидат поврзани со:  

 Геологијата и општеството, 
 Фундаменталната геологија и 
 Геологијата и eкономијата.  

За овие теми во овој Зборник се 
публикувани вкупно 105 оригинални 
научни трудови, кои се подготвени од 
преку 350 автори и коавтори од поголем 
број на земји. Низ трудовите се 
елаборирани резултати од вредни и 
долготрајни истражувања на нашите и 
странските инженери  и научни работници. 
Од пристигнатите трудови може да се 
забележи поврзаноста на традиционалните 
истражни методи и примената на нови 
современи технологии и алатки при 
геолошките проучувања, вклучувајки 
најсовремени теренски и лабораториски 
инструментални методи, системи за 
обработка, чување на податоци и следење 
на параметрите на животната средина. Се 
надеваме, дека прикажани ставови, 
размислувања и резултати ќе ги зацврстат 
досегашните знаења, и ќе се поттикнат 
идеи за значајни нови истражувања. 
Затоа, Организациониот одбор искрено им 
се заблагодарува на сите автори, учесници 
и помагачи на Конгресот, кои сите заедно 
со пожртвуваноста овозможија овој 
Зборник да биде нешто со кое сите ќе се 
гордееме. 

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. 
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Проф. д-р Соња Лепиткова 
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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). 

 

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.  

 

421



Трет Kонгрес на Геолозите на Република Македонија 
Third Congress of Geologists of Republic of Macedonia 

 

Fig. 1 Moissanite meteorite at the territory of the Republic of Macedonia 
 
 

RESULTS AND DISCUSSION 
 

Due to the small amount of the sample 
material we had at hand we decided to do the 
laboratory tests using the SEM-EDS analysis 

technique. We did many measurements using 
the SEM_EDS technique and the results are 
presented in Fig.2, Fig.3, и Fig.4. 

 

 

Element Weight% Atomic% 

C K 22.55 40.51 

Si K 77.45 59.49 

Totals 100.00 
 

 

Fig. 2 SEM-EDS analysis of moissanite from meteorite 
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Element Weight% Atomic% 

C K 30.39 50.51 

Si K 69.61 49.49 

Totals 100.00 
 

 

Fig. 3 SEM-EDS analysis of moissanite from meteorite 
 
 

 

Element Weight% Atomic% 

C K 34.05 54.69 

Si K 65.95 45.31 

Totals 100.00 
 

 

Fig. 4 SEM-EDS analysis of moissanite from meteorite 
 
 

CONCLUSIONS 
 

The moissanite samples in meteorites are very 
rare, especially at the territory of the Republic 
of Macedonia, which is very small and quite 
forested. This small sample which was subject 
to the examination using the  

 

 

SEM-EDS analysis method was found in the 
western part of the republic and although quite 
small in size its significance is great for this is 
the first time the mineral moissanite was found 
at this territory. 
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