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In the last FP6 projects call, among the three 

projects from Republic of Macedonia financed by 
the EC, was the project titled: “Reinforcement of 
the research capacities of the spectroscopy 
laboratory for archaeometry”, with the principal 
coordinator at the Institute of Chemistry, Faculty of 
Natural Sciences and Mathematics, University “Ss 
Cyril and Methodius”. The project, with the duration 
of 26 months, started on 1st April 2007 and ended 
on 31st May 2009. 

The principal objectives of the project were 

1. To reinforce and strengthen the research 
capacities of the Spectroscopy Laboratory 
and to contribute to the sustainable re-
search development at the level of the in-
stitution, the country and the region.  

In order to achieve this, the first key issue 
was purchasing a micro-Raman spectrometer as 
the upgrade of the Spectroscopy Laboratory (al-
ready equipped with FTIR interferometer, an IR 
microscope, and accessories for diffuse and 
specular reflection). Micro-Raman spectroscopy is 
one of the most suitable and up-to-date non-
destructive techniques in the characterization of 
materials and artefacts and is, at present, regarded 
as the state of the art in the field of archaeometry.  

In addition to this, two young researchers 
were employed in the laboratory and trained in the 
prominent spectroscopic laboratories in the EU 
countries in the applicative research on non-
destructive methods of analysis.  

2. Collaboration and support from the appro-
priate laboratories in the EU countries with 
long term experience in the application of 
non-destructive techniques in characteriz-
ing cultural heritage objects. This com-
prises above all: 

a. Collaboration with the experts in the field of 
spectroscopy;  

b. Exchange of knowledge, know-how and 
expertise;  

c. Visits for exchanging of research results 
and dissemination;  

d. Collaboration between scientists and the 
end-users of its RTD activities.  

3. To promote regional cooperation between 
the Balkan countries (sharing common or 
related cultural heritage) in the field of ar-
chaeometry:  

Workshops and a regional conference were 
organized on the subject of application of non-
destructive methods of analysis in archaeometry, 
with the emphasis on Byzantine art work. During 
the duration of the project, Balkan Archaeometry 
Network was established. Scientists from Albania, 
Bulgaria, Greece, Serbia, Romania, Republic of 
Macedonia and Turkey joined the network. Online 
database of scientists, institutions, expertise and 
equipment in the field of archaeometry in South-
East Europe was created.  

ACHIEVEMENTS OF THE FORCA SPECLAB 
PROJECT 

 Renewal of Scientific Infrastructure – 
New micro-Raman spectrometer installed (Horiba 
Jobin-Yvon LabRAM 300) in the spectroscopy 
laboratory at the Institute of Chemistry, Faculty of 
Natural Sciences and Mathematics, University “SS 
Cyril and Methodius”.  

 Reinforcement of Human Potential – 
Two young researchers employed & trained in EU 
laboratories in the field of archaeometry.  

 Gaining Expertise and Disseminating 
Research Results and Scientific Information – 
Collaboration with respected laboratories for spec-
troscopy / archaeometry in the EU countries and 
from the neighbouring states: 

– LADIR-CNRS, Paris, France  
– Laboratory for Analytical Chemistry, Faculty 

of Art, University Gent, Belgium  
– Department of Chemistry, Aristotle Univer-

sity, Thessalonica, Greece 
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– Faculty of Chemistry, University of Sofia, 
Bulgaria 

– Department of Instrumental Analytical 
Methods, University of Tirana, Albania  

– Faculty of Physical Chemistry, University of 
Belgrade, Serbia 

– Department of Physics – Istanbul Kultur 
University, Istanbul, Turkey 

– National Institute of Research & Develop-
ment for Optoelectronics, Bucharest – Romania  

 National Benefit and Regional Impact  
Creation and strengthening communication 

activities and information on a national and region-
nal level on specific topics in archaeometry (with 
emphasis on Byzantine artwork). 

• National Cooperation – Institutions 
 National Conservation Centre – Skopje 
 Conservation laboratory of National Bank 

of Republic of Macedonia, Skopje 
 Institute of Old Slavonic Studies, Prilep 
 Museum of the City of Skopje 
 Institution for Protection of Monuments of 

Culture and Museum, Prilep 
 Museum of Macedonia, Skopje 
 Faculty of Philosophy, Institute of Archae-

ology and Institute of Art History – Skopje 
 National and University Library „St. Kliment 

Ohridski“, Skopje. 

• Scientific Results 
 6 publications in scientific journals 
 11 poster presentation on scientific confer-

ences / congresses 
 17 oral presentations on meetings / sum-

mer schools / conferences 

 Workshop “Science Meets Archaeology 
& Art History” held on 16th November 2007 in the 
Rectorate Hall, "Ss. Cyril & Methodius" University 
in Skopje, with 55 participants from Republic of 
Macedonia, 4 from Balkan countries and 3 from 
Western European countries. 

 Balkan Symposium on Archaeometry, 
held 18th–20th September 2008 in Ohrid, with 40 
participants from Republic of Macedonia, 6 from 
Balkan countries and 5 Western European coun-
tries. 

 Balkan Archaeometry Network with 60 
members at the launching: 7 from Balkan countries 
and 5 from Western European countries. 

The activities within this project promoted 
nondestructive analysis of cultural heritage artifacts 
and archaeometry as a science in the country. In 
this interdisciplinary field, multidisciplinary approach 
was achieved by collaboration and crosslinking bet-
ween archaeologists, art historians, museum cura-
tors, and scientists. Knowledge was gained about 
the needs of the cultural heritage specialists, as 
well as the current trends and innovative approaches 
in characterizing and preserving cultural heritage. 
The activities required problem solving approach 
and initiated regional multidisciplinary cooperation 
in the field of protection of cultural heritage and 
opened road for the development of a thematic 
network in the region and the partner countries. 

For detailed information, visit the following 
web site: www. archaeometry.ukim.edu.mk 

Biljana Minčeva-Šukarova 
Coordinator of the FORCA SPECLAB project 

НАГРАДА „ГОЦЕ ДЕЛЧЕВ“ ЗА 2009 ГОДИНА 

Наградата “Гоце Делчев” се доделува во 
знак на општествено признание за особено 
значајно остварување во сите области од на-
уката од интерес на Република Македонија. Во 
2009 година наградата се доделува за научно 
остварување чиишто резултати се објавени во 
2008 година: 

Трајчe Стафилов, Роберт Шајн, Златко 
Панчевски, Блажо Боев, Марина В. Фронтас-
јева, Лјудмила П. Стрелкова, ГЕОХЕМИСКИ 
АТЛАС НА ВЕЛЕС И НЕГОВАТА ОКОЛИНА 
(Trajče Stafilov, Robert Šajn, Zlatko Pančevski, 
Blažo Boev, Marina V. Frontasyeva, Lyudmila 
P. Strelkova, GEOCHEMICAL ATLAS OF VELES 
AND THE ENVIRONS), Природно-математички 
факултет/Faculty of Natural Sciences and 
Mathematics, Скопје/Skopje, 2008. 

Во книгата се презентирани резултатите 
од првото систематско истражување на прос-
торната дистрибуција на различни хемиски 
елементи во површинските слоеви од почвите 
во Велес и неговата околина. За таа цел се зе-
мени вкупно 201 примерок почва од релативно 
густо поставената мрежа. Одреден дел од ка-
рактеристичните елементи (Cu, Cd, Zn, Hg и Pb) 
се определни со примена на атомската апсорп-
циона спектрометрија (ААС), а сет од други 39 
елементи (Al, Ca, Fe, K, Mg, Na, Ti, As, Au, Ba, 
Br, Ce, Co, Cr, Cs, Cu, Dy, Hf, In, La, Mn, Mo, Nd, 
Ni, Rb, Sb, Sc, Se, Sm, Sr, Ta, Tb, Th, Tm, U, V, 
W, Yb и Zn) со епитермална неутронска актива-
циона анализа (EНАА). Анализите со ААС се 
извршени во лабораторијата за атомска спек-
трометрија на Институтот за хемија при При-
родно-математичкиот факултет во Скопје, а 
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анализите со ЕНАА со примена на нуклеарниот 
реактор IBR-2 во Франковата лабораторија за 
неутронска физика при Здружениот институт за 
нуклеарни истражувања во Дубна (Русија). До-
биените резултати од хемиските анализи се 
обработени со различни програми, при што се 
користени современите методи на параметрис-
ка и непараметриска статистика. За да се при-
кажат асоцијациите на хемиските елементи, 
применета е мултиваријатната факторна ана-
лиза. Со примена на универзалниот kriging 
метод со линеарна вариограм интерполација 
извршено е конструирање на картите на дис-
трибуција на секој елемент во површинските 
почви од целото подрачје. Со примената на 
статистичката анализа на резултатите се утвр-
дени три геохемиски асоцијации. Првите две ја 
прикажуваат природната дистрибуција на пого-
лем дел од испитуваните елементи, а третата 
асоцијација претставува група елементи (As, 
Cd, Cu, Hg, In, Pb, Sb и Zn) внесени во живот-
ната средина како резултат на загадувањата 
од топилницата за олово и цинк.  

Во прилог на книгата се дадени 60 карти 
во колор на просторната распределба за секој 
од испитуваните елементи, додека за секоја од 
трите геохемиски асоцијации, како и за сите 
антропогени елементи, овие карти се дадени и 
како дигитален теренски модел. Посебно зна-
чајни се вредностите добиени за некои од ан-
тропогените елементи. Така е утврдено дека во 
целото подрачје средната вредност на содржи-
ната на кадмиумот, оловото и цинкот во облас-
та со најголемо загадување е 110, 25 и 16 пати, 
соодветно, поголема од просекот за почвите на 

Европа. И другите токсични елементи се заста-
пени со содржини повисоки од просечните вред-
ности во Европа (бакарот 4,4 пати, живата 8 
пати, индиумот 13 пати и антимонот 6,4 пати).  

Целиот текст, како и текстот под сликите и 
насловите на табелите, е даден паралелно на 
македонски и на англиски јазик. 

Од сето тоа произлегува дека книгата 
“ГЕОХЕМИСКИ АТЛАС НА ВЕЛЕС И ОКОЛИНА-
ТА” претставува значајно научно дело за геохе-
мијата на почвите на најзагаденото подрачје во 
Република Македонија – подрачјето на градот 
Велес. Книгата се одликува со резултати од 
истражувања спроведени според највисоките 
научни норми за овој вид испитувања. Со оглед 
на големината на испитуваното подрачје, поста-
вена е многу густа мрежа и земени се голем 
број примероци почва. Посебно треба да се по-
тенцира дека се применети најсовремени мето-
ди за хемиски анализи. Од тоа произлегува и 
фактот дека во рамките на оваа студија се оп-
ределени содржините на многу голем број еле-
менти (вкупно 42), со што е овозможено извон-
редно добро претставување на геохемијата на 
целото испитувано подрачје. Од посебна важ-
ност е што добиените податоците се обработе-
ни со примена на софистицирани статистички 
методи. Од обработените податоци, како и од 
картите на просторната дистрибуција, се добива 
многу јасна претстава за распределбата на секој 
испитуван елемент, а посебно на оние елементи 
кои во почвите се присутни како резултат на зага-
дувањето од работата на топилницата за олово и 
цинк.  

МЕНДЕЛЕЕВ НА ПРВАТА МАКЕДОНСКА МАРКА СО ЛИЧНОСТ ОД ХЕМИЈАТА 

По повод 100-годишнината од смртта на 
Дмитриј Иванович Менделеев 2007 година во 
светот беше прогласена како година на Менде-
леев, По тој повод Македонска пошта на 20 јуни 
2007 година издаде пригодна марка и коверт со 
жиг од првиот ден на излегувањето. Марката 
има номинална вредност од 36 денари, печате-
на е во тираж од 30 000, на табак од 9 марки со 
димензии 30,2 × 40,2 mm, во офсет-техника. 
Графичкото решение е на С. Саити и го прет-
ставува Менделеев и дел од систематизација 
на елементите со негов ракопис (сл. 1).  

На ковертот со жиг од првиот ден на изле-
гувањето на левата страна се наоѓа дел од пор-
третот на Менделеев од Илја Рјепин насликан 
во 1885 година со водени бои на хартија, кој де-
нес се наоѓа во Третјаковската галерија во Моск-
ва. На жигот е исто така претставен Менделеев 
со неговото име, годините на раѓање и смрт, како 
и датумот на издавањето на марката (сл. 2). 

 
Сл. 1. Табак од 9 македонски марки посветени на Менделеев 

За жал, не може да се избегне впечатокот 
дека марката воопшто не е хемиски препознат-
лива, нема никаква хемиска иконографија и 
многу е нејасна асоцијацијата со најголемото 
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откритие на овој великан – таблицата на пе-
риодниот систем на елементите. Ако на марка-
та не беше напишано неговото име, може да се 
замени со секој повозрасен човек со брада, а 
текстот е толку матен и треба да се знае што е, 
за да се разбере дека тоа е дел од неговата 
систематизација на хемиските елементи.  

 

 
Сл. 2. Ковертот посветен на Менделеев од Македонска 

пошта со жиг од првиот ден на излегувањето 

 
Потегот на Македонска пошта сепак е за 

поздравување, бидејќи на овој начин и Македо-
нија се вклучи во редот на земјите кои издале 
марка со ликот на овој голем руски хемичар. 
Треба да се истакне дека постои дел на фила-
телијата што се занимава со марки поврзани со 
хемијата кој се нарекува хемиска филателија 
или хемофилаtелија, термин воведен од Зви 
Рапопорт, органски хемичар на Хебрејскиот 
универзитет во Ерусалим. Во зависност од ши-
рината на дефиницијата, Даниел Рабинович, 

професор по неорганска хемија на Универзите-
тот во Северна Каролина, проценува дека во 
светот се издадени најмалку 2000 марки кои 
припаѓаат во оваа категорија [1, 2]. Македонска 
пошта досега нема издадено ниту една марка 
со лик на хемичар или со откритие од областа 
на хемијата и практично за единствени марки од 
областа на хемијата можат да се сметаат марки-
те со минералите стибнит (антимонит) и лоран-
дит, издадени во 1997 година. Од областа на 
физиката издадени се марки во чест на Вил-
хелм Рентген (1995), Александар Бел (1997), 
Алберт Ајнштајн (2005) и Никола Тесла (2006). 
Истовремено со Менделеев е издадена марка 
по повод 300 години од раѓањето на биологот 
Карл фон Лине. Следејќи ја традицијата на 
Југословенски и други пошти, во програмата на 
Македонска пошта редовно се издаваат марки 
од флората и фауната, а во последно време и 
марки посветени на екологијата. 

Нашата марка со Менделеев ќе биде прет-
ставена во следниот број на списанието Phila-
telia Chimica et Physica што го издава Одделот 
за изучување на марки од хемијата и физиката 
при Американскиот сојуз на филателисти [3]. Во 
подготовка е и поголем напис во врска со мар-
ката за минералот лорандит, со што и на овој 
начин скромно ќе биде промовирана нашата 
земја меѓу светските хемофилателисти. 

Иако некои земји, на пример Германија, 
Велика Британија, Франција, Шведска и САД, 
често издаваат марки од областа на хемофи-
лателијата, покрај СССР (1934, 1951, 1957 и 
1969) само некои од советските сојузници пред 
падот на Берлинскиот ѕид издале марка во чест 
на Менделеев: Полска (1959), Бугарија (1984) и 
Северна Кореја (1984) (сл. 3).  

 
Сл. 3. Марки посветени на Менделеев издадени во СССР, Полска и Кореа 
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Менделеев, кој умрел десет години пред 
Октомвриската револуција, е една од жртвите 
на идеолошката поделба на светот и ниту една 
западна земја и сто години по неговата смрт 
немаше издадено марка во негова чест. Мразот 
го скрши Шпанија во 2007 година и марката не 
е интересна само затоа што е прва издадена од 
западна земја што му оддаде заслужено при-
знание, туку и поради самиот нејзин изглед. Ја 
претставува современата, проширена форма 
на таблицата на периодниот систем, веројатно 
најпрепознатливата икона за хемијата. На мар-
ката таа е стилизирана во живи бои со четири 
празни места за елементите што Менделеев ги 
претскажал: екабор (скандиум), екаалуминиум 
(галиум), екасилициум (германиум) и екамагне-
зиум (технециум). Големината на откритието на 
Менделеев, она што го издвојува од сите други 
кои дотогаш вршеле систематизација на еле-
ментите, е во тоа што со голема точност ги 
претскажал не само физичките туку и хемиски-
те својства на елементите што подоцна биле 
откриени. Ова само покажува дека авторот на 
шпанската марка тесно соработувал со позна-
вачи на делото на Менделеев и на многу инте-
лигентен начин, со четири бели полиња, ја 
претставил монументалноста на неговото от-
критие (сл. 4). Марката заедно со други марки 
посветени на овој руски великан се појави и на 
насловната страна на Anales de Química, офи-
цијлното списание на Кралското хемиско 
друштво на Шпанија [4–6]. 

 

Сл. 4. Марка посветана на Менделеев издадена во Шпанија 

Во текот на оваа година Русија издаде но-
ва марка посветена на Менделеев. На слика та 

5 е прикажан атрактивниот блок на кој е прет-
ставен Менделеев на работна маса,ё опкружен 
со хемиски прибор, а кондензираната форма на 
таблицата на периодниот систем е прикажана 
во заднината.  

 
 

 

Сл. 5. Блок посветен на Менделеев издаден во Русија 
 во 2009 година 

* * * 

Голема благодарност на Даниел Рабинович за ин-
формацијата и сликата на најновата руска марка за 
Менделеев и за поттикот да се прикажат македонските 
марки во Philatelia Chimica et Physica. 
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DOCTORAL THESIS  
DEFENDED AT THE „SS CYRIL AND METHODIUS“ UNIVERSITY,  

FACULTY OF TECHNOLOGY AND METALLURGY IN SKOPJE, 2008

Goran Načevski 

KINETICS INVESTIGATIONS OF SULPHATIZATION 
PROCESS IN HETEROGENIC SYSTEM 

MnCO3-MnO-FeSO4-O2 

A b s t r a c t: Kinetic of heterogeneous sulphate 
roasting process of manganese from manganese 
carbonate and ferrosulphate composite in oxide at-
mosphere in isothermal and nonisothemal conditions 
is investigated. Investigations are based on tempera-
ture and time influences on manganese sulphatiza-
tion degree in disperse and compact composite with 
goal to describe the regime of sulphatization process. 
Kinetic of sulphatization process of manganese in 
isothermal conditions is defined using exponentional 
equation which describes sulphatization process re-
gime in wide temperature range (723–1073 K). Cal-
culated activation energy values Ea1 = 86.91 kJ/mol 
in temperature range (723–823 K) and Ea2 = 29.01 
kJ/mol in temperature range (823–1073 K) for 
compressed compound, has shown that sulphate 
process is carried out in two stadiums, first one is 
induction period where thermal dissociation of com-
posite in the system is proceeded and chemically 
controlled, respectively process is carried out in ki-
netic zone. Second period is substitution period 
where manganese sulphatization is carried out; 
process is changed to diffusion controlled zone. Us-
ing Differential Thermal Analysis (DTA) in tempera-
ture range (303–1273 K) in function of heating rate: 
2; 10; 20; 50 o/min. kinetic of manganese sulphati-
zation is investigated. From calculated values of acti-
vation energy: Ea1 = 80.52 kJ/mol; Ea2 = 104.19 
kJ/mol; Ea3 = 198.78 kJ/mol; Ea4 = 29.48 kJ/mol 
can be concluded that the process is changed from 
kinetic controlled to diffusion controlled. With mathe-
matical modeling of experimental results from man-
ganese sulphatization process of manganese car-
bonate ore in function of temperature, calculated val-
ues Ea1 = 134.71 kJ/mol and Ea2 = 43.97 kJ/mol 
show that the process of sulphatization is changed 
from kinetic to transient area, where same influence 
on overall process rate is limited from diffusion resis-
tance as well as chemical reaction in reaction area. 

Key words: manganese carbonates; ferro-
sulphate; roasting; sulphatization; kinetic; activation 
energy 

Sotir Popjanev 

QUALITATIVE AND QUANTITATIVE  
INTERPRETATION OF THE ELECTRIC  

AND MAGNETIC POLARIZATION  
OF THE SUBSTANCES IN THE RANGE  

OF OPTICAL FREQUENCIES 

A b s t r a c t: The magnetic and electric po-
larization of the substances for optical frequencies 
has been analyzed qualitatively and quantitatively, 
on which occasion it has been stated that the elec-
tronic polarization is with the same nature and can 
be equally treated within the frames of the conven-
tional theory with application of Clausius-Mossoti 
equation and the original type of Maxwell’s relation 
n2 = ε'·μ'. Utilizing the results from the surveys, as 
well as the available experimental data for optical 
properties of the substances, empirical equations 
for determination of the magnetic and electric po-
larization of the elements for optical frequencies 
had been elaborated on the basis of the periodic 
properties of the elements. The correlation de-
pendence between the magnetic permeability for 
optical frequencies μ', i.e the electrical permittivity 
for the optical frequencies ε' has been determined 
as well as the corresponding reflection coefficients 
RS and Rp in the occasion of metals, according to 
the ellipsometric measurements of optical con-
stants conducted for seven metals. The resulted 
relations can represent foundation basis for elabo-
ration of method for independent measurement of 
the magnetic permeability and the electric permittivity 
of metals for optical frequencies, which is of vital im-
portance, having in consideration that such methods 
have not been developed yet.  

Key words: molar refraction; optical magneti-
zation; periodic properties of the elements; optical 
constants of metals; magnetic permeability for op-
tical frequencies. 

MAGISTERSKI TRUDOVI ODBRANETI 
NA TEHNOLO[KO-METALUR[KIOT FAKULTET PRI UNIVERZITETOT „SV. KIRIL I METODIJ“ 

VO SKOPJE, 2008 GODINA 

Veli~kova Georgi Elena, Produkcija na 
etanol so imobilizirani kvaso~ni kletki vo 
celulozni gelovi (Ethanol production by yeast 
cells immobilized in cellulose gels), 13. 2. 2008 

Nikolovska-Nedelkoska Angele Daniela, 
Modifikacija na β-glikozidazite za sinteza 
na alkilgliklozidi vo monofazen organski 
sиstem (Modification of β-glycosildase for alkyl 
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glycoside synthesis in mono-phase organic sys-
tems) 23. 5. 2008. 

Bo`inovski Qube Zoran, Oтstranuvawe 
na arsen od vodi za piewe (Removal of arsen 
from drinking waters), 12. 9. 2008. 

Ivanova-Maksimovska Bogdan Elena, 
Procena na zagaduvaweto na okolnite vodni 
resursi kako rezultat na eksploatacijata na 

DCKO Drisla (Assessment of the Surrounding 
Water Resources Pollution as a Result of MSWL 
"Drisla" Exploation), 07. 11. 2008. 

Tomova Milomir Ana, Karakterizacija 
na nano-dimenzionirani srebreni pravovi 
dobieni po pat na elektrodepozicija (Charac-
terization of nano-scaled silver powders produced 
by electrodeposition), 18. 11. 2008. 

DIPLOMIRANI STUDENTI  
NA TEHNOLO[KO-METALUR[KIOT FAKULTET PRI UNIVERZITETOT „SV. KIRIL I METODIJ" 

VO SKOPJE, 2008 GODINA 

Biotehnologija 

5642 Janovi} Goran Pavica  14 januari 
5616 Sinadinoski Jugoslav Ivan~o 14 januari 
5690 Jovanovi} \oko Orhidea   9 januari 
5116 Sokolova Trajan Elena 28 januari 
5662 Micovski Tode Igor 31 mart 
5591 Sen~eva Jovica Maja   4 juli 
5413 \or|evi} Miroslav Sawa   8 juli 
5252 Glu{kini} Rade Maja 20 noemvri 

Prehraнbeno i biotehnolo{ko in`inerstvo 

2742 Tanevska Zoran Lela  17 januari 
2643 Koneska Ilija Julija 17 januari 
3971 Bojaxiski Krsto Goran 16 januari 
1732 Karaxoska Vasil Zlatana   4 fevruari
1681 Trajkoska Mladen Svetlana 18 fevruari
3389 Krastovski Metodi ]irko 18 fevruari
4024 Misirli Dim~e Ile 22 april 
4005 Markovski Branko Marjan 17 april 
4041 Krastovska Metodi Qubinka   9 juli 
360 Dimitrova Lambo Dafinka 11 juli 
3981 Andonov Kostadin~e Traj~e  10 juli 
4272 Trajkovska Pece Biljana  11 juli 
217 Pavloska Milan Sof~e   8 oktomvri
3995 \inovski Slav~o Zoran 17 oktomvri
3976 Stev~evska Savo Margica  15 dekemvri

Bazno neorgansko in`enerstvo 

4837 Andonovski Kiro Daniela   9 januari 
4186 Runeski Petre Goran~o   5 fevruari
5388 Dodeva Zoran Kristina 21 fevruari
5190 Trpevski Goran Bojan 22 fevruari
5311 Anakieva Cane Ankica 29 fevruari
4864 Trajkovska Dim~e Mare 29 fevruari
3718 Bo`ijanova Nikola Marija  23 maj 
4530 Koteska Vlado Vesna 26 maj 
626 ^adinoska Ivan Nina 29 maj 
3514 Stojanovska Jordan Viktorija    5 juni 
4522 Naun~ev Cvetko Goran~o 30 juni 
4895 Ilievska Rade Sun~ica   2 juli 
3979 Mi{kovska Kostadin Maja   9 juli 
2050 Lazarova Aco Sne`ana 26 septemvri

Tekstilno in`enerstvo 

1030 Andonova Radoj~o Nada 18 januari 
3982 Katranxieva Van~o Liljana 22 januari 
1391 Nestoroska \urko Jovanka  28 januari 
3786 Traj~ev Metodi Oliver 23 juni 
2923 Gelevska-Temova Todor Biljana   5 noemvri

 Konfekcisko in`enerstvo 

4377 Mir~ev Branko Mitko 21 januari 
5512 Dim~ov Ilija Renata 23 januari 
5607 Stevkovska Bor~e Ru`ica  30 januari 
5540 \or|ieva Milan Qupka    1fevruari
5435 Stoilkova Jordan Emilija   7 mart 
4724 Stefanoa Marko Daniela 10 mart 
5458 \orgiovska Nikola Biqana   7 mart 
5579 Stamaxieva Risto Nikolina 17 mart 
4697 Ogwanova Lazar Stanka 19 mart 
4817 Jovanov Simijon Dragan~o 17 mart 
5424 Bo`arova Ta{ko Aleksandra   1 april 
4608 Stojkovska Petru{ Vesna   3 april 
5450 Doneva Jan~e Dan~e 16 april 
4597 Jovanovski Simo Dame 21 april 
5452 Janeva Mitre Zorica 11 juni 
5530 Vukadinovska Sande Eleonora   2 juli 
5172 Stojanova Zdravko Emilija   4 juli 
4796 Kocevska Milan Jelena   4 juli 
5544 Stoilova Rade Marina   7 juli 
5411 Golomeova Todor Sa{ka   8 juli 
4694 Ilieva Srebran Nata{a    8 juli 
5461 Timeva Ordan~e Pale    9 juli 
5489 Spasova Van~o Sawa 10 juli 
4725 Jankova Don~o Ivana 11 juli 
423 Miteva Angel Slavica 15 juli 
5404 Stambolieva Severin Marta 17 septemvri
5594 Mitkovska Mome Frosina   2 oktomvri
5148 Tanu{eva Qup~o @ivka   3 oktomvri
5811 Miteva Jordan Aleksandra    3 oktomvri
5401 Anastasov Pan~e Bojan 27 oktomvri
4382 Trajkoska Aleksandar Maja 27 noemvri
5608 Andonova Van~o Katerina  15 dekemvri

Dizajn i menaxment vo hemiskata industrija 

4712 Gligorova Blagoja Tawa 22 januari 
5393 Kne`evi} Milo{ Milan 30 januari 
4347 Kostovska Zvonimir Nadica 23 april 
4600 Mitrovska Slave Jasmina   8 maj 
4469 Ivanov Vlado Risto 17 juni 
5651 Deleva Boris Katerina 23 juni 
5731 Kuvenxiev Vladko Stefan   4 juli 
5659 Stefanovska Qup~o Ana 10 juli 
5135 Zaeva Mir~o Zorica   1 oktomvri
4711 Bojkovi} Svetislav Sawa 12 noemvri 
5596 Maxovska Cane Elena  21 noemvri 
5383 Josifoska Nikola Marijana 19 dekemvri
5670 Trifunovska Tomislav Cvetanka 29 dekemvri
5705 Trifunovska Tomislav Dragica 29 dekemvri
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Prerabotuva~ka metalurgija 

4092 Filaktov Paskal Vasil  22 januari 
1429 Petrova Boris Pirinka  14 fevruari
454 Spirkovska Blagoja Tatijana  26 mart 
5653 Rizov Nikola Qup~o 28 mart 
690 Bilbilov Mile Vladimir  26 mart 
5127 Krstev Risto Zvonko 03 april 
2960 Velkov Krum An~e 14 april 
251 Arsova Sokol Stanka  22 dekemvri

Ekstraktivna metalurgija 

5433 Hristova Hristo Ana  22 fevruari
2306 Nastovski Kiro Dejan 24 april 
2729 Veli~kovski Stoj~e Ivica  22 oktomvri 
5550 Andov Kostadin Marjan   4 dekemvri
5467 Nedev Zdravko Igor   5 dekemvri
3932 Bla`eska Jordan Maja  17 dekemvri

Bazno organsko i polimerno in`enerstvo 
3531 \or~evska Mitre Julija  18 fevruari
2970 Cvetkova Angel Violeta  26 maj 
4019 Petkovska Save Biqana 11 juli 
611 Stambolieva Dimitar Elizabeta 11 juli 
4818 Panova Rade Bojan 23 septemvri
2433 An|eleski Dingo Goce 24 dekemvri

Prehraнbena tehnologija 

5487 Atanasova Zoran Gabriela  29 januari 
5139 Dimova Krste Daniela  31 januari 
5462 Dav~evska Dra{ko Frosina    4 fevruari
5456 Karaka{ov Jovan Goce  19 mart 
5632 Kevilovska Ognen Emilija  24 mart 
5640 Koteska Radovan Elena    7 april 
4680 Petrova Mitko Elena   6 maj 
5049 Iliev Sande Stojan 12 maj 
5621 Kletnikovska Jovo Aleksandra 29 maj 

4552 Dimitrijeska Jovan~e Aleksandra   2 juni 
5628 Andonova Boris Ema   5 juni 
5445 Petkovska Ivan~o Hristina   3 juli 
5412 Stavreva \or|i Angelina   7 juli 
5138 \or~eska Danail Monika   3 juli 
4343 Mujevi} Hidajet Alan   9 juli 
5509 Slamkova Vasil Emilija 10 juli 
5168 Joksimoski Vecko Sa{o 16 septemvri
5618 Nikoloski Peco Aleksandar  29 septemvri
5648 Cvetkovska Boris Sawa  29 septemvri
4493 Jov~evski Traj~e Petko  20 oktomvri
5196 Isto~ka Il~e Vesna 20 oktomvri
4532 Spasi} Perica Marija  20 oktomvri
5046 Projkovski Veli~e Risto 22 oktomvri
5056 Tanu{evska Boris Nikolina  22 oktomvri
5191 ]ur~ieva George Olgica 22 oktomvri
4806 Mirkovski Qubi{a Sa{ko 24 oktomvri
4730 [terjovski Mile Goran 28 oktomvri
4698 Peji} Slavoqub Irena 29oktomvri 
4714 Jankovski Naum Kliment 11 noemvri 
5130 Simonova Du{an Andrijana  28 noemvri 
5735 Karaka{ova Boro Makedonka  26 dekemvri
5689 Srbinoski Zoran Traj~e 29 dekemvri

Petrohemisko in`enerstvo 

3776 Veli~kova Kiril Anelija  12 fevruari
3300 Zdraveski Mir~e Ivica 19 fevruari
1813 Perkova Tome Patricija  13 mart 
4001 Kirkova Simeon Hristina  18 april 
3852 Stojkovski Tase Bor~e  18 april 
4003 \or|ioski Dimitar Petar 16 juni 

In`enerstvo za nemetali 

4175 Trajkovska Branko Aleksandra    7mart 
4545 [umanov Nikola Rihard   5 septemvri
4011 Mi{eva Aco Jasmina   9 septemvri
5175 Saltaxiev Lazar Aleksandar  12 septemvri

DOCTORAL THESIS  
DEFENDED AT THE „SS CYRIL AND METHODIUS“ UNIVERSITY,  

FACULTY OF NATURAL SCIENCES AND MATHEMATICS IN SKOPJE, 2008

Nataša Ristovska 

OXIDATION THIOAMIDES WITH CR(VI) 
REAGENTS 

A b s t r a c t: This work is concerned with the 
investigation of the oxidation of aromatic thio-
amides by commonly used chromium(VI) reagents 
with special properties, such as easy preparation, 
selectivity and stability. There is no data for this re-
action in the literature. Our aim was to examine the 
reaction conditions, monitor the oxidation of non-
substituted and substituted thioamide group and 
identify the obtained products. With these objectives 
in mind, we have completed the following. 

We have synthesized thiobenzanilide and N, 
N-diphenylthiobenzamide as models for aromatic 

thioamides with substituted thioamide group, start-
ing from benzanilide and diphenylamine, respec-
tively. Interconversion of an amide group into a 
thioamide was performed by thionation reagent 
phosphorus pentasulphide in presence of pyridine. 

Thioamides in the oxidation reactions are 
readily attacked at the sulphur atom yielding a large 
variety of products: thioamide-S-oxides, diimidoyl 
disulphides and sulphides; heterocycles are formed 
by intra- and intermolecular oxidative cyclizations, 
and oxidative desulphuration is performed to ob-
tained amides. The initiated oxidation products of 
thiobenzamides with nonsubstituted and substituted 
thioamide group: benzamide, benzonitrile, thioben-
zamide-S-oxide, 3,5-diphenyl-1,2,4-thiadiazole; ben-
zanilide, thiobenzanilide-S-oxide, 2-phenylbenzothi-
azole, bis(N-phenylbenzimidoyl) disulphide, bis (N-
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phenylbenzimidoyl) sulphide; N, N-diphenylbenz-
amide and N, N-diphenylthiobenzamide-S-oxide 
were synthesized using modified methods. When 
lead tatraacetate oxidation of thiobenzanilide was 
performed in presence of catalytic amount of 
CaCO3, new product was isolated and from crystal-
lographic data this compound was identified as N- 
(N-phenylbenzimidoyl) thiobenzanilide. 

The reaction conditions of chromium(VI) oxi-
dation of thiobenzamide, thiobenzanilide and N, N-
diphenylthiobenzamide, performed by Jones, Corey’s 
and Collins reagents prepared from chromium(VI) 
oxide, were optimized. The oxidation by CrO3 was 
studied in aqueous acidic media in presence of 
acetic acid (Fieser reagent) or sulphuric acid 
(Thiele reagent) and in alkaline media of aqueous 
pyridine (Cornforth reagent). Difficulties about poor 
solubility or insolubility in water of many sub-
stances of our interest were solved with including of 
organic co-solvents: acetone, dichloromethane, di-
ethyl ether or dimethyl formamide (DMFA). Ex-
periments were performed at ambient temperature 
and reactions of oxidation were followed using 
chromatographic techniques. Furthermore, in order 
to investigate the influence of the Cr(VI) concentra-
tion on the composition of the reaction mixture and 
the course of oxidation, experiments were carried out 
with several different molar excess of oxidant, such 
as 2:1, 4:1, 6:1 and 8:1. The best results were ob-
tained at molar ratio oxidant/substrate 6:1 and 8:1. 

For monitoring the course of the oxidation of 
the investigated thiobenzamides directly from the 
reaction mixture, RP-HPLC methods for separation 
and simultaneous determination of thiobenzamides 
and corresponding oxidation products were devel-
oped.  

Key words: oxidation; thioamides; chromium 
(VI) reagents; oxidation products; HPLC. 

(16. 1. 2008) 
 

Adnan Ćahil 

VIBRATIONAL SPECTRA OF SOME METAL 
PHOSPHATES 

A b s t r a c t: Vibrational spectra of some 
metal phosphates and their partially deuterated 
analogues recorded at room and at low tem-
peratures have been studied. Assignment of the 
observed bands has been suggested based on 
group-theoretical considerations and comparison 
of the spectra obtained at room temperature and at 

the liquid nitrogen temperature of the protiated and 
partially deuterated compounds. The Fourier-trans-
form infrared difference spectra of the deuterated 
analogues with low deuterium content (≈ 2–5 % D) 
have also been analysed and they have proved to 
be very useful for clearing up some discrepancies 
between the expected and observed spectra. 

The existence of broad, deuteration–sensitive, 
bands from 3400 to 2200 cm-1, in the stretching 
region of the infrared and Raman spectra is in line 
with the existence of strong hydrogen bonds in the 
crystal structures of struvite type compounds, 
MIMIIPO4·6H2O (MI = NH4, K, Rb, Tl; MII = Mg, Ni). 
Unusual behaviour for bands originating from the 
ν4 modes of PO4

3– ions in the Raman spectra of 
partially deuterated analogues of struvite type 
compounds was explained by coupling and mixing 
of the ν4(PO4) mode and D2O librations. In order to 
get more reliable spectra-structure conclusions, the 
spectra of a series of mixed crystals of the type 
MgK(1–x)(NH4)xPO4·6H2O and MgNH4(AsO4)(1–x) 
(PO4)x·6H2O (where x = 0,0; 0,005; 0,02; 0,10; 0,25 
and 0,50) were also recorded and analysed. 

Similar spectral pattern as in the struvite com-
pounds characteristic for a strong hydrogen bond-
ing manifested by the so called ABC trio was ob-
served in the stretching region of the infrared spec-
tra of Mn(H2PO4)2·2H2O. Only two bands were ob-
served instead of the expected four bands in this 
region in the spectra recorded at room temperature 
and at the liquid nitrogen temperature of the 
slightly deuterated analogue. This spectral pattern 
can be explained by attributing the higher freq-
uency band to the stretching vibrations of the water 
molecules with nearly C2v symmetry, whereas the 
lower frequency band can be assigned to the two 
OD stretching modes of the P–O(1)D and P–O(2)D 
groups. Many bands, more or less temperature 
sensitive, have been observed in the region of the 
internal vibrations of the H2PO4

– ions and the ex-
ternal modes of the water molecules in the infrared 
and Raman spectra of Mn(H2PO4)2·2H2O recorded 
at room temperature and at liquid nitrogen tem-
perature. It has been shown that deuteration sig-
nificantly affects these bands. Still, the appearance 
of numerous bands in this region is expected hav-
ing in mind the site symmetry of the water mole-
cules and dihydrogenphosphate ions in the struc-
ture of the studied compound. 

Key words: metal phosphates; struvite; dihy-
drogenphosphates; deuterated analogues; vibra-
tional spectra; infrared spectra. 

(14. 5. 2008)
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MAGISTERSKI TRUDOVI 
 ODBRANETI NA INSTITUTOT ZA HEMIJA NA PRIRODNO-MATEMATI^KIOT FAKULTET  

VO SKOPJE VO 2008 GODINA 

Aleksandra Nestorovska-Krsteska, Raz-
voj i primena na eksperimentalni i teoretski 
metodi za ispituvawe na pesticidi (Develop-
ment and application of experimental and theoreti-
cal methods for investigation of pesticides), 7. 3. 
2008. 

 

Lidija Robeva-^ukovska, Karakteriza-
cija na eflorescencijata vrz yidnoto slikar-
stvo so primena na infracrvena spektroskopija 
i celna faktorna analiza (Characterization of 
efflorescence on wall paintings using infrared spec-
troscopy and target factor analysis), 11. 6. 2008.

 
 

SPECIJALISTI^KI RABOTI 
 ODBRANETI NA INSTITUTOT ZA HEMIJA NA PRIRODNO-MATEMATI^KIOT FAKULTET  

VO SKOPJE VO 2008 GODINA 
 
Irina Grn~aroska, Ispituvawe na nekoi parametri vo krven serum kaj pacienti so naru{ena 

bubre`na funkcija i nivna klasifikacija so samoorganizirani mapi (14. 4. 2008) 

DIPLOMIRANI STUDENTI 
 PO HEMIJA NA INSTITUTOT ZA HEMIJA NA PRIRODNO-MATEMATI^KIOT FAKULTET  

VO SKOPJE VO 2008 GODINA 

Nastavna nasoka 
(diplomirani profesori po hemija) 

10053 Ba~eva Rizo Katerina   9 januari 
8303 Angelovska Mile Svetlana   2 april 
7458 Bla`evska Traj~e Ru`ica 11 april 
9703 Popovi} @ivorad Dragana 21 april 
8302 Ilievska Dragan Elena 21 april 
7113 Talevska @ivko Gordana   8 maj 
9283 Ilioska Cane Ana 13 maj 
8035 An|elovski Daniz Marjan 20 avgust 
7110 Zdravkoska Milovan Daniela 21 oktomvri 
7462 Nikolova Dragoqub Elena 29 oktomvri 
9700 Krstevska Voja Katerina 31 oktomvri 
9701 Gijovska Blagoj Elena 18 noemvri 

Primeneta nasoka  
(preparativna i analiti~ko-strukturna podnasoka)

(diplomirani in`eneri po hemija) 

9710 Mangovski Ivan Vladimir 14 januari 
9708 Goneva Vasil Valentina 21 januari 
10064 Dimovska Vase Ivana 13 fevruari 
7476 Stojanova Mitre Vesna 15 fevruari 
10073 Nestorovska Vidan Irena 15 fevruari 
10065 Todorovska Vlaste Andrijana 17 fevruari 
6883 Dimitrijevska Boge Biljana 22 fevruari 
6877 Dimitrievska Andreja Mira 27 fevruari 
8981 Krajinovi} Qubi{a Violeta   3 mart 
8072 Kostovska Quben Jasna   5 mart 
8661 Hristovska Zdravko Ana   7 mart 
8978 Ganiji Isni Arjan 14 mart 
9071 Trajkova Miqo Daniela   8 april 
8075 Selmani Atula Ibadete   9 april 
6875 Ackovski Branko Jane 26 maj 
7718 Antovska Stojan~e Danica 29 maj 
9716 Piperevski Nikola Aleksandar 27 juni 
10556 Popovska Bogdan Olga 10 juli 
10162 Haxiu ]ani Hirfete 15 juli 
7132 Stankovi} Vujica Sowa   4 septemvri
7490 Simov Grozdan~o Oliver 29 septemvri

8318 Kuzmanoski Blagoja Igor 22 oktomvri 
8662 Arsovska Qubomir Qubica  27 oktomvri 
10335 Petrovski Cande Il~o 29 oktomvri 
10340 Bukleski \oko Miha 29 oktomvri 
5756 Sazdova Jordan Vawa 31 oktomvri 
6886 Dujovski Zdravko Vlado 31 oktomvri 
6540 Jovanovska \or|i Verica   4 noemvri 
8052 \or|ievska Qup~o Qupka   5 dekemvri 

Nasoka analiti~ka biohemija  
(diplomirani in`eneri po hemija) 

9742 Manevska Boge Ver~e 31 januari 
9733 Magdenoska Temelko Olivera 31 januari 
9739 \ur~eska Qubomir Aleksandra 18 fevruari 
9720 Nikolovska Pavle Katerina 22 fevruari 
9725 An~eva \orge Anitka   6 mart 
9509 Grgovska Dragan~o Elena 29 maj 
9734 Janevska Todor Voislava 10 juni 
9299 Janevska Ordan Nata{a 24 juni 
10072 Crcoroska Blagoja Marija   2 oktomvri 
9520 Kamovski Petar Risto 20 oktomvri 
9514 Mladenovska Aleksandar Marjana 24 oktomvri 
8988 Gajtanovska Nikola Hristina 24 oktomvri 
9721 Milanova Venco Elena 28 oktomvri 
10361 Tomovska Cane Natalija 29 oktomvri 
8676 Markovska Petar Sawa 29 oktomvri 
10359 Spasovska Zoran Elena 29 oktomvri 
10069 \or|ieva Vlado Verica 31 oktomvri 
9731 Saltirova Tom~o Verica 31 oktomvri 
9728 Simeonova Blagoj Elena 31 oktomvri 
9726 Aleksova Qup~o Marina 31 oktomvri 
10076 Lesovska Rade Qupka 31 oktomvri 
10362 Trajkovska Qube Maja 31 oktomvri 
10347 Davidovska Cane Aneta 31 oktomvri 
9302 Ko{ulanska Zoran Jelica 31 oktomvri 
8682 Dekov Ordan Zlatko 31 oktomvri 
10363 Tanatarec Qup~o Jasmina   7 noemvri 
10559 Jovanovska Aco Marija 26 dekemvri 
9301 Srpanova Atanas Marina  29 dekemvri 
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DIPLOMIRANI STUDENTI 
 NA STUDIITE PO BIOLOGIJA-HEMIJA NA PRIRODNO-MATEMATI^KIOT FAKULTET  

VO SKOPJE VO 2008 GODINA

10010 Zdraveska Naum~e Nata{a 15 fevruari 
9022 Tu{eva Nikola Silvija 26 fevruari 
7791 Stevanova Stevko Eleonora 15 april 
7626 Naum~eska Lazar Maja  9 juni 
11712 Dim~evska Tome Fotinula 10 juni 
11717 Stoimenova Zahari Qubinka 10 juni 
11711 Ristovska Radislav Frosina 10 juni 
11826 Neveselova Tome Ankica 10 juni 
11871 Matevska Boris Blagica 10 juni 
11713 Jovanovska Perikli Elizabeta 11 juni 
11715 Merdita Mom~ilo Liljana 12 juni 
11714 Krstevska Nase Du{anka 12 juni 
11827 Kolarska Todosija Nevenka 25 juni 
11877 Stamkova Dimitar Liljana 30 juni 
11896 Rabotovska Stojan Roze  1 juli 
10008 ^elevska Mitko Renata  2 juli 

12594 Nikolova Bo{ko Todorka  3 juli 
12593 Kostovska Dim~o Marina  3 juli 
11719 Vasilevska-^au{ka Boris Marika 11 juli 
12577 Taneska Golab Violeta 13 oktomvri 
12183 Markoska Blagoja Gordana 14 oktomvri 
10186 ^oroska Nace Dan~e 27 oktomvri 
10004 Dimkovska Tiho Ubavka 27 oktomvri 
10152 Gogovska Sande Daniela 29 oktomvri 
6468 Zajkovska Stojan~o Biljana 30 oktomvri 
10633 Spirova Qube Elizabeta 31 oktomvri 
5856 Zafirovska Zoran Biljana 31 oktomvri 
8238 Tri~kovska Mite Qupka 31 oktomvri 
9050 Angelovska Petre Lidija 31 oktomvri 
12185 Naumov Trajko Gane 31 oktomvri 
10185 Daleva Josif Katerina  5 noemvri 
12559 Martinova Cvetko Sne`ana 30 dekemvri 

 

KALENDAR NA NAU^NI MANIFESTACII 

 
ISWA/DAKOFA Waste and Climate Conference 
26 – 27 November 2009, Copenhagen, Denmark 
www.dakofa.dk 

Pollutec 2009 
1 – 4 December 2009, Paris, France 
www. pollutec.com 
 
Third International Conference on One-
Dimensional Nanomaterials (ICON 2009)  
7 – 9 December 2009, Atlanta, Georgia, USA  
icon2009@mse.gatech.edu  

International Conference on Electroceramics  
(ICE – 2009) 
13 – 17 December 2009, New Delhi, India  
http://ice2009.du.ac.in 

9th International Electronics Recycling  
Congress 
20 – 22 January 2010, Salzburg, Austria 
www.icm.ch 

EsaForm 2010  
21– 23 April, 2010, Sopron, Hungary  
tisza.miklos@uni-miskolc.hu  
 
First International Conference on Advances in 
Chemically-Activated Materials CAM'2010 
09 – 12 May 2010, Jinan, China 
http://www.rilem.net 

58th ASMS Conference on Mass Spectrometry 
(ASMS 2010),  
23 – 27 May, 2010, Salt Lake City, Utah, USA 
office@asms.org 

CIMTEC 2010 
6 – 18 June, 2010, Tuscany, Italy 

www.cimtec-congress.org 

2nd International Conference on Sustainable 
Construction Materials and Technologies 
28 – 30 June 2010, Ancona, Italy 
www.uwm.edu/dept/cbu/ancona.html 
 
European Orthopaedic Research Society (EORS) 
1 – 2 July 2010, Davos, Switzerland 
http://www.eors2010.org/ 
 
XII International Congress of Toxicology  
11 – 15 July 2010, Barcelona, Spain  
http://gestion.pacifico-meetings.com/www/iutox2010/ 
 
WASTECON 2010 
14 – 18 August 2010, Boston, Massachusetts, 
USA 
www.swana.org 
 
IFAT 
13 – 17 September 2010, München, Germany 
www.ifat.de 
 
CMA4CH Mediterraneum Meeting 
26 – 29 September 2010, Rome, Italy 
http://w3.uniroma1.it/cma4ch/index2.html 
 
Materials Science & Technology 2010  
Conference and Exhibition (MS&T'10)  
17 – 21 October 2010, Houston, Texas  
mtgserv@tms.org. 
 
ISWA World Congress 2010  
15 – 18 November 2010, Hamburg, Germany 
http://www.iswa2010.org/cms/front_content.php?id
art=1&idcat=1 
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INSTRUCTIONS TO AUTHORS 

The Macedonian Journal of Chemistry and 
Chemical Engineering (Maced. J. Chem. Chem. 
Eng.) is an official publication of the Society of 
Chemists and Technologists of Macedonia. It is 
published twice a year. The journal publishes ori-
ginal scientific papers, short communications, 
reviews, professional and educational papers 
from all fields of chemistry, chemical engineering, 
food technology, biotechnology and material sci-
ences, metallurgy and related fields. The papers 
published in the Journal are summarized in Chemi-
cal Abstracts. 

This journal also publishes, continuously or 
occasionally, the bibliographies of the members of 
the Society, book reviews, reports on meetings, in-
formation on future meetings, important events and 
dates, and various headings which contribute to the 
development of the corresponding scientific field. 

Original scientific papers report unpublished 
results of completed original scientific research. 
Experimental data should be presented in a way 
that enables reproduction and verification of analy-
ses and deductions on which the conclusions are 
based. Manuscripts should normally not exceed 
6000 words. 

Short communications should also contain 
completed but briefly presented results of original 
scientific research. Manuscripts should normally 
not exceed 2000 words. 

Reviews are submitted at the invitation of the 
Editorial Board. They should be critical surveys of 
an area in which preferably the author himself is 
active. The reviews can be longer than typical re-
search articles but should generally be limited to 
10000 words including references, tables and fig-
ures.  

Professional papers report on useful practi-
cal results that are not original but help the results 
of the original scientific research to be adopted into 
scientific and production use. Manuscripts should 
normally not exceed 4000 words. 

Educational papers report on the activities in 
the laboratory and classroom and the needs of the 
community of educators in all mentioned fields. 
Manuscripts should normally not exceed 4000 words. 

SUBMISSION OF MANUSCRIPTS 

The authors bear the sole responsibility for 
the content of the contributions. It is assumed that 

by submitting their paper the authors have not vio-
lated any internal rules or regulations of their insti-
tutions related to the content of the contributions. 
Submission of a paper implies that it has not been 
published previously, that it is not under considera-
tion for publication elsewhere, and that, if ac-
cepted, it will not be published elsewhere in the 
same form, in English or in any other language, 
without the written consent of the Publisher. 

For first submission, please send two hard copies 
of the manuscript and an identical electronic copy of 
the manuscript on a disc (in MS Word) to Eleonora 
Winkelhausen, Editorin-Chief, Macedonian Journal 
of Chemistry and Chemical Engineering, Ruǵer 
Bošković 16, MK-1000 Skopje, R. Macedonia. Elec-
tronic version of the manuscript can be also sent by e-
mail at mjcce@ukim.edu.mk. 

A cover letter must accompany every new sub-
mission. It should contain full names of all authors 
and their affiliation, the manuscript title and the name 
and contact information for the corresponding author. 
Please provide a mailing address, e-mail address, and 
phone and fax numbers. Authors are requested to 
submit, with the manuscript, the names and full con-
tact details (including e-mail addresses) of 3 potential 
referees.  

PREPARATION OF MANUSCRIPTS  

Prepare the entire manuscript in double-space 
typing, on numbered pages of A4 format with mar-
gins of 2.5 cm on each side. Do not use footnotes.  

The papers should be written in the shortest 
possible way and without unnecessary repetition. 
The original scientific papers, short communica-
tions and reviews should be written in English. 
Professional papers may be also submitted in Ma-
cedonian. For the educational papers it is preferred 
to be written both in English and in Macedonian. 
Abstract and key words in Macedonian, respec-
tively in English for the professional papers, must 
accompany each manuscript.  

Manuscript should contain: title, authors na-
mes and addresses, abstract, key words, introduc-
tion, experimental or theoretical background, re-
sults and discussion, acknowledgement (if desired) 
and references. 

Title. It should be brief and informative but 
should define the subject of the manuscript. It 
should include most of the key words. 
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Authorship. List the first and last name of 
each author. Omit professional and official titles. 
Give the complete mailing address of each author. 
For the corresponding author include an e-mail 
address and a phone and fax numbers. The name of 
the corresponding author should carry an asterisk.  

Abstract. Each manuscript should be pro-
vided with an abstract of about 100-150 words. It 
should give the aim of the research, methods or 
procedures, significant results and conclusions. 
Define any abbreviations used in the abstract. 

Key words. Up to 5 key words or phrases 
should be given to facilitate indexing and on-line 
searching.  

Introduction. The most important previous 
results related to the problem in hand should be 
reviewed avoiding a detailed literature survey, and 
the aim and importance of the research should be 
clearly stated.  

Experimental section. This section should 
contain a description of the materials used and 
methods employed in form which makes the results 
reproducible, but without detailed description of 
already known methods. 

Manuscripts that are related to theoretical 
studies, instead of experimental section should 
contain a sub-heading theoretical background 
where the necessary details for verifying the results 
obtained should be stated. 

Results and discussion. The authors should 
discuss their findings, postulate explanations for 
the data, elucidate models and compare their re-
sults with those of other works. Irrelevant compari-
sons and speculations unsupported by the new in-
formation presented in the manuscript should be 
avoided. The conclusions should be not given 
separately but included in this section.  

Tables. They should be given with a suitable 
caption and should be numbered consecutively 
with Arabic numerals. Footnotes to tables should 
be typed below the table and should be referred to 
by superscript lowercase letter. Each table should 
be typed on a separate sheet. The correct position 
of the tables should be marked on the manuscript.  

Figures. Figures (photographs, diagrams and 
schemes) should be numbered consecutively with 
Arabic numerals in order to which they referred. 
They should accompany the manuscript but should 
not be imbedded in the text. Each figure should be 
clearly marked with the figure number and the first 
author’s name. All figures should have captions 
that should be supplied on a separate sheet. Correct 
position of the figures should be marked on the 
manuscript. The size of the symbols for the physi-

cal quantities and units as well as the size of the 
numbers and letters used in the reduced figures 
should be comparable with the size of the letters in 
the main text of the paper. Each figure or group of 
figures should be planned to fit, after appropriate 
reduction, into the area of either one or two col-
umns of text. The maximum finished size of a one-
column illustration is 8.0 cm and that of a two-
column illustration is 17.0 cm width. Make sure 
you use uniform lettering and sizing of your origi-
nal artwork. All figures should be printed on a high 
quality graphics plotter. Figures should be also sent 
in electronic form as TIFF or JPG files with mini-
mum 300dpi or higher resolution.  

Color illustrations in print can be included 
only at the author's expense. 

Units. The SI (Systeme Internationale d'Unites) 
for quantities and units should be used throughout 
the whole text. If nomenclature is specialized, no-
menclature section should be included at the end of 
the manuscript, giving definitions and dimensions 
for all terms. 

The names of chemical substances should be 
in accordance with the IUPAC recommendations 
and rules or Chemical Abstract practice. 

The results of elemental analyses of organic 
compounds should be given in the following form: 

Anal. C12Hl6O (176.26). 
Calc'd: C 81.77; H 9.15; O 9.08 %. 
Found: C 81.63; H 9.36; O 9.01 %. 
When a large number of compounds have been 

analyzed, the results should be given in tabular form. 
Formulas and equations. Chemical equations 

should be balanced and numbered consecutively along 
with mathematical equations or other mathematical 
expressions. All of them should be marked with Ara-
bic numerals in parenthesis in the right hand margin. 
The use of equation editor (Word) for typesetting the 
equations is recommended. Strokes (/) should not be 
used instead of parentheses. 

Acknowledgement. Financial support, advice 
or other kinds of assistance can be included in this 
section. 

References. Literature references should be 
numbered and listed in order of citation in the text. 
They should be selective rather than extensive with 
the exemption to review articles. Avoid references 
to works that have not been peered-reviewed. Cita-
tion of a reference as “in press” implies that it has 
been accepted for publication. Abbreviations of the 
titles of the periodicals should be in accordance with 
Chemical Abstracts Service Source Index (CASSI). 
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The surname of one or two authors may be 
given in the text, whereas in case of more than two 
authors they should be quoted as, for example, Julg 
et al. [1]. References should be cited as follows: 

Journals: 
 [1] P. Hobza, Z. Havlas, The fluoroform-ethyleneoxide dim-

mer exhibits an antihydrogen bond, Chem. Phys. Lett., 
303, 447–452 (1999). 

[2]  I. Mladenovska, D. Nikolovska-Nedelkovska, E. Winkel-
hausen, S. Kuzmanova, Aspergillus oryzae β-galactosida-
se – an efficient catalyst for alkyl-β-galactoside synthesis 
in organic mono-phased system. Maced. J. Chem. Chem. 
Eng. 26 (1), 17–24 (2007). 

Books: 
 [1] J. A. Roels, Energetics and Kinetics in Biotechnology, 

Elsevier Biomedical Press, Amsterdam, New York, Ox-
ford, 1983. 

 [2] H. Chum, M. Baizer, The Electrochemistry of Biomass 
and Derived Materials, ACS Monograph 183, American 
Chemical Society, Washington, DC, 1985, pp. 134–157. 

 [3] J. W. Finley, G. A. Leveille, Macronutrient substitutes, in: 
Present Knowledge in Nutrition, E. K. Ziegler, L. J. Filer 
Jr. (Eds), ILSI Press, Washington DC, 1996, pp. 581–595. 

 [4] Светомир Хаџи Јорданов, Перица Пауновиќ Електро-
лиза. Теорија и технологија, Универзитет „Св. Кирил 
и Методиј“, Технолошко-металуршки факултет, Скопје, 
2008. 

Scientific meetings: 
[1] M. Geraldes, L. Hes, M. Araujo, A. Marcincin, The Appli-

cation of new performance PP fibers in functional knit 
structure, Proceedings of International Textile Clothing and 
Design Conference, Dubrovnik, Croatia, 2002, pp. 59–64. 

For the web references, as a minimum the full 
URL should be given. Any further information, if 
available (author names, dates, reference to a 
source publication, etc.) should also be given.  

EDITORIAL PROCESS 

Receipt of manuscripts. Receipt of each 
manuscript is acknowledged by e-mail to the cor-
ressponding author within three working days. The 
manuscript is read and examined for conformity to 
these Instructions to Authors. Failure to meet the cri-

teria outlined may result in return of the manuscript 
for correction before evaluation. 

Peer review/evaluation. Papers received by 
the Editorial Board are sent to two referees (one in 
the case of professional and educational papers). 
Although authors are invited to suggest reviewers 
who are competent to examine their manuscript, 
the Editorial Board is not limited to such suggestions. 
Identities of the reviewers will not be released to the 
authors. The review process is expected to be com-
plete within 3 months, but conflicting recommenda-
tions and other unpredictable events may cause some 
delay. 

The comments and recommendations of the 
referees and the Editorial Board are sent to the au-
thors for further action. The authors are allowed 30 
days to undertake revisions and return the cor-
rected text to the Editorial Board. The final deci-
sion on acceptance or rejection is made by the Edi-
torial Board. This decision, together with any rele-
vant reasons, will be send to the corresponding 
author. 

Publication process. The accepted manu-
script is checked for conformation to the Instructions 
to Authors and to ensure that all necessary paperwork 
is present. Any areas that are identified as problema-
tic will be addressed by the Editorial Board in consul-
tation with the corresponding author. The papers will 
be prepared for publication by a professional copy edi-
tor responsible for ensuring that the final printed work 
is consistent in form and style. 

Galley proofs. A galley proof is sent to the 
corresponding author. It should be checked very 
carefully and must be returned within 2 days of 
receipt. The proof stage is not the time to make 
extensive corrections, additions, or deletions.  

Reprints. The corresponding author will re-
ceive, free of charge, 20 reprints of the paper pub-
lished in the Macedonian Journal of Chemistry 
and Chemical Engineering. Additionally he will 
receive a complementary copy of the journal.

 


