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ForcaSpecLab

SIXTH FRAMEWORK PROGRAMME, INCO-CT-2007-043642

&®

Reinforcement of the Research Capacities
of the Spectroscopy Laboratory for

Archaeometry

FORCA SPECLAB

Institute of Chemistry, Faculty of Natural Sciences & Mathematics,
University "Sts Cyril & Methodius”, Skopje, Republic of Macedonia

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 1% April 2007 and ended
on 31 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 archacometry.

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;
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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).

e 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.

e 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 16™ 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 18"-20" 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 Mingeva-Sukarova
Coordinator of the FORCA SPECLAB project

HAMPALA ,IOLE OENYEB® 3A 2009 TOONHA

HarpapaTta “loue [enyeB” ce pogenysa BO
3HaK Ha OMWTECTBEHO NpPU3HaHWE 3a OCOOEeHOo
3Ha4yajHO ocTBapyBake BO cuTe obnactu of Ha-
ykaTa of uHTepec Ha Penybnvka MakegoHuja. Bo
2009 roguHa HarpapaTa ce goferyBa 3a HayyHo
OCTBapyBa€e YMULLTO pe3yntatu ce objaBeHn BO
2008 roguHa:

Tpajuye Crachunos, PobGept LlajH, 3natko
MaH4yeBckKn, Bnaxo boeB, MapuHa B. PpoHTac-
jesa, INjyamuna . CtpenkoBa, TEOXEMUCKU
ATIIAC HA BEJIEC U HEFTOBATA OKOJINMHA
(Trajée Stafilov, Robert Sajn, Zlatko Panéevski,
Blazo Boev, Marina V. Frontasyeva, Lyudmila
P. Strelkova, GEOCHEMICAL ATLAS OF VELES
AND THE ENVIRONS), MNpupogHo-MaTeMaTU4Ku
c¢dakynTtet/Faculty of Natural Sciences and
Mathematics, Ckonje/Skopje, 2008.

Bo kHurata ce npeseHTUpaHW pesynTatuTe
O NPBOTO CUCTEMATCKO MUCTpaxyBake Ha npoc-
TopHaTa AaucTtpubyumja Ha pasnUuHU  XEMUCKU
€rnemMeHTM BO MOBPLUMHCKUTE CMOEBU Of MoyBuUTE
BO Benec n HerosaTa okonuHa. 3a Taa uen ce 3e-
MeHu BKynHO 201 npumepok noyBa of penaTuBHO
rycto nocraBeHata Mpexa. OgpegeH gen of ka-
paktepuctniHute enemeHTn (Cu, Cd, Zn, Hg n Pb)
ce ornpefenHy co NMpUMeHa Ha aToMckaTa ancopn-
umoHa cnektpomeTtpuja (AAC), a ceT oa gpyrn 39
enemeHTu (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 1 Zn) co enntepmanHa HeyTpoOHCKa akTuBa-
unoHa aHanusa (EHAA). Ananusute co AAC ce
u3sBplweHn Bo nabopaTtopujata 3a atomcka crek-
TpomeTpuja Ha WHctuTyTOT 3a xemuja npu [Npu-
poaHo-maTtematunykmoTt pakyntet Bo Ckonje, a
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aHanusute co EHAA co npumeHa Ha HykneapHWoOT
peaktop IBR-2 Bo ®paHkoBaTa nabopatopuja 3a
HeyTpOHcKa hmaunka nNpu 3OPYKEHNOT MHCTUTYT 3a
HykneapHu nctpaxysamwa Bo [lybHa (Pycuja). Oo-
OveHuTe pesynTatm O XEMUCKUTE aHanuau ce
06paboTeHn co pasnuyHu nporpamu, nNpu LWTO ce
KOPUCTEHN COBpPEMEHUTE MeToan Ha napameTpuc-
Ka U HenapameTpucka ctatucTuka. 3a aa ce npu-
KakaT acouujaumMmTe Ha XeMMUCKUTE ENEMEHTH,
npumeHeTa e MynTuBapujaTHaTta akTtopHa aHa-
nu3a. Co npumeHa Ha yHuBep3anHuoT kriging
MEeTO4 CO NMHeapHa Bapuorpam uHTepnonauuja
N3BPLUEHO € KOHCTpyupake Ha kapTuTe Ha auc-
Tpnbyumnja Ha CEKOj enemMeHT BO MOBPLUMNHCKUTE
noysn of uenoto nogpadje. Co npumeHata Ha
cTaTucTUykaTa aHanusa Ha pesynrtatuTe ce yTBp-
OeHn Tpu reoxeMuckn acoumjaumm. MNpeute aBe ja
npvkaxysaaT npvpogHaTta guctpubyumja Ha noro-
nem fen oA UCNUTyBaHUTE enemeHTu, a TpeTaTa
acouujaumja npetctaByBa rpyna enemeHtn (As,
Cd, Cu, Hg, In, Pb, Sb n Zn) BHeceHu BO XMBOT-
HaTa cpeguHa Kako pesynTtaT Ha 3aragyBarara
o[ TonWmHWLaTa 3a Of0BO U LIMHK.

Bo npunor Ha kHurata ce gageHn 60 kapTu
BO KOJIOp Ha MpOCTOpHaTa pacnpegenba 3a Cekoj
Of, UCNTYBaHWUTE efneMeHTW, JoAeKa 3a cekoja o
TpUTe reoxeMmckm acouujaumm, Kako u 3a cute
aHTPOMOreHn enemeHTU, OBME KapTu ce AadeHun U
Kako gurutaneH tepeHcku mogen. lNocebHo 3Ha-
YajHU ce BpeAHOCTUTE O0OMEeHn 3a Hekowu of aH-
TponoreHuTe enemMeHTu. Taka e yTBpAEeHO Aeka BO
LenoTo nogpadje cpegHata BPe4HOCT Ha COoapXKu-
HaTa Ha KagMWyMOT, OflOBOTO U LIMHKOT BO obnac-
Ta co Hajronemo 3aragyeawe € 110, 25 n 16 natu,
COOOBETHO, Morosiema of, NPoCeKoT 3a NOYBUTE Ha

EBpona. U gpyrnte TOKCUYHM enemMeHTn ce 3acTa-
MEeHN CO COOPXXMHU MOBUCOKN O NPOCEYHNTE Bpea-
HocTu Bo EBpona (6akapot 4,4 natu, xmBaTa 8
naTtu, MHaMymoT 13 naTtu U aHTUMOHOT 6,4 naTtn).

LlenmoT TeKCT, Kako M TEKCTOT MOA CRMKUTE U
Hacnoesute Ha TabenuTe, € AafdeH napanenHo Ha
MaKeLOHCK/ W Ha aHIINCKM jasuk.

Op ceto Toa npowusneryBa [feka KHurata
“rEOXEMUCKU ATITAC HA BEJIEC N OKOJTNHA-
TA” npeTcTaByBa 3Ha4yajHO Hay4HO AEr0 3a reoxe-
MujaTa Ha NOYBUTE Ha Haj3arageHoTo noApadje BO
Penybnuka MakegoHuja — nogpadyjeto Ha rpagoT
Benec. KHurata ce ognukyBa co pesyntatM oA
UCTpaxyBata CMPOBEAEHU CMOpes HajBUCOKUTE
Hay4yHW HOpMK 3a OBOj BUA ucnutyeawa. Co orneg
Ha ronemMuHaTta Ha UCNUTYBaHOTO Nnoapasje, nocTa-
BEHA € MHOry rycta Mpexa W 3eMeHU ce ronem
6poj npumepoum noysa. NocebHo Tpeba ga ce no-
TeHUMpa geka ce NpMMEHETU HajCOBPEMEHN METO-
an 3a xemucku aHanuan. O Toa npouvanerysa u
¢aKkToT Aeka BO paMKUTe Ha oBaa cTyauja ce on-
pedeneHn coapXXMHUTE Ha MHory ronem 6poj ene-
MEHTU (BKYMHO 42), CO LUTO € OBO3MOXEHO M3BOH-
peaHo Oobpo nmpeTcTaByBake Ha reoxemwujara Ha
LenoTo ucnutyBaHo nogpadje. Og nocebHa Bax-
HOCT e WwTo gobneHuTe nogartounte ce obpaboTe-
HU CO MpPMMEHa Ha COUCTMUUPAHU CTATUCTUYKM
metoan. Op obpaboTeHuTe noaaToun, Kako U of
KapTuTe Ha mpocTopHaTta AucTpubyumja, ce nobusa
MHOry jacHa npeTcTaBa 3a pacnpegenbata Ha cekoj
UCMUTYBaH E€NEMEHT, a NOCeOHO Ha OHWE enemMeHTU
KOW BO MOYBUTE Ce MPUCYTHM Kako pe3ynTaT Ha 3ara-
OyBareTo of paboTata Ha TonumHULaTa 3a OJloBO 1
LVHK.

MEHOENEEB HA NMPBATA MAKEAOHCKA MAPKA CO JIMYHOCT O XEMUJATA

Mo nosoag 100-roguwHWHaTa o cMpTTa Ha
Omutpuj Meanosny Mengenees 2007 rogvHa BO
cBeTOT Belle npornaceHa kako rognHa Ha MeHge-
nees, Mo Toj noBog MakegoHcka nowTa Ha 20 jyHu
2007 roguHa usgage npurogHa Mapka n KoBepT €O
XWUr o NpBMOT [eH Ha uaneryBakweTo. MapkaTa
MMa HOMWMHanHa BpeaHoCT oA 36 AeHapu, nevaTe-
Ha e Bo Tupax og 30 000, Ha Tabak og 9 mapku co
onmeHsnn 30,2 x 40,2 mm, BO oOdCeT-TEXHMKA.
padurukoTo peweHne e Ha C. CanTu u ro npet-
ctaByBa MeHgenees n gen of cuctemaTtusauuja
Ha enemMeHTUTE Co HeroB pakonuc (cn. 1).

Ha koBepTOT CO XWr o4 NPBUOT AEH Ha n3re-
ryBaweTO Ha NneBaTa CTpaHa ce Haora gen of nop-
TpeTtoT Ha MeHgenees oa Unja PjennH HacnukaH
Bo 1885 rogmHa co BogeHu 6ou Ha xapTuja, Koj Ae-
Hec ce Haora BO TpeTjakoBckaTa ranepuja Bo Mock-
Ba. Ha xwurot e ucto taka npetrcraBeH MeHpeneeB
CO HEroBOTO MMeE, FOOUHUTE Ha parare U CMpPT, Kako
1 4aTyMOT Ha U3gaBaHeTo Ha Mapkarta (cn. 2).
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Cn. 1. Tabak of 9 MakeOHCKV Mapku noceeTeHn Ha MeHaenees

3a xan, He moxe aa ce nsberHe Brne4yaTokoT
[eKka MapkaTta BOOMLITO HE € XeMUCKN Npeno3Har-
nMBa, Hema HMKaKBa Xemucka UKoHorpaduja wu
MHOry € HejacHa acouujaumjata CO HajronemoTo
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OTKpUTME Ha OBOj BeNnvKaH — Tabnuuarta Ha ne-
PVOOHUOT CMCTEM Ha enemMeHTUTe. AKO Ha Mapka-
Ta He Belue HaMMLIAHO HErOBOTO MME, MOXe Aa ce
3aMeHN CO CeKkoj MoBoO3paceH YoBek co Gpada, a
TEKCTOT € TONKy MaTeH u Tpeba Aa ce 3Hae WTo e,
3a fa ce pa3bepe geka Toa e Aen of HerosaTa
cucTemaTtusaumja Ha XeMUCKUTE eNeMeHTH.

Cn. 2. KoeepToT noceeteH Ha MeHaeneeB og MakegoHcka
rnoLUTa CO XUr off NPBUOT AEH Ha U3NeryBakeTo

NoTterot Ha MakegoHcka nowiTa cenak € 3a
nosapaByBakbe, OMaejkM Ha 0BOj HAa4UuH 1 Makego-
HUWja ce BKNy4Yn BO pefoT Ha 3emjuTe Kou msgane
Mapka CO FIMKOT Ha OBOj rofieM pYyCKM Xemuyap.
Tpeba pa ce ucTakHe Aeka noctou gen Ha dpuna-
TenujaTa WTO ce 3aHMMaBa CO MapKu MOBP3aHu CO
Xemujata Koj Ce HapekyBa Xemucka cunatenuja
unu xemodpunartersnuja, TEPMUH BOBedeH on 3Bu
PanonopT, opraHcku xemudap Ha XebGpejckuot
yHuBep3uteT Bo Epycanum. Bo 3aBucHOCT of Lwiu-
pvHaTa Ha peduvHuumjata, daHnen PabuHoBud,
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npodecop no HeopraHcka xemuja Ha YHuBep3auTe-
ToT BO CeBepHa KaponvHa, npoueHyBa geka BO
cBeTOT ce umsgageHun Hajmanky 2000 mapkm kou
npunaraaT Bo oBaa kateropwuja [1, 2]. MakegoHcka
noLiTa gocera Hema usgageHo HUTY edHa Mapka
CO IIMK Ha Xemu4yap unm co oTkpuTMe og obnacta
Ha xemujata 1 NPakTUYHO 33 €AMHCTBEHWM Mapku o
obnacTta Ha xemujaTa MoXaT [a ce cMeTaaT MapKu-
T€ CO MUHepanuTe CTUOHUT (aHTUMOHUT) 1 Nopax-
auT, usgageHn Bo 1997 rogmHa. Op obnacTta Ha
dm3mkaTa nsgageHn ce Mapkm BO 4ecT Ha Bun-
xenm PeHtren (1995), AnekcaHgap ben (1997),
Anbept AjHwTajH (2005) n Hukona Tecna (2006).
McToBpemeHo co MeHgeneeB e usgageHa mapka
no noeoa 300 roauHn oa paraweTo Ha Guonorot
Kapn ¢oH JluHe. Cnepejkn ja Tpaguumjata Ha
JyrocrnoBeHckM 1 gpyru NowTun, BO NporpamaTta Ha
MakenoHcka nowTa pefoBHO ce m3gasaaT Mapku
of ¢dnopaTa u ayHaTa, a BO nNocrnegHo Bpeme u
MapKuK NOCBETEHM Ha eKkororujaTa.

Hawata mapka co MeHgeneeB ke 6uge npet-
CTaBeHa BO crnegHuoT Opoj Ha cnucanueto Phila-
telia Chimica et Physica wTto ro usgasa Opgenor
3a M3yyyBake Ha Mapku of xemwujata u cuaukaTa
npy AMepUKaHCKMOT cojy3 Ha dunaTtenuctu [3]. Bo
NoAroToBKa € K MorosiemM Hanuc BO BpcKa CO Map-
KaTa 3a MuHepanoT NopaHauT, CO LITO M Ha OBOj
Ha4YMH CKPOMHO ke 6umae npomMoBMpaHa HaliaTta
3eMja Mery CBeTCKuTe xemodunaTenucTiu.

Wako Hekou 3emju, Ha npumep [epmaHnuja,
Benuka BputaHuja, ®paHumja, LWeeacka n CAL,
YecTo m3gaBaaT Mapkm of obnacrta Ha xemodu-
narenwjata, nokpaj CCCP (1934, 1951, 1957 nu
1969) camo HekoM of, COBETCKUTE COjy3HULMN Npes
nagoTt Ha bepnuHckmMoT snag usgane mapka Bo YecT
Ha MeHnpgenees: MNoncka (1959), byrapuja (1984) n
CeepHa Kopeja (1984) (cn. 3).

1B & iy =
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Cn. 3. Mapku nocseTeHn Ha MeHgenees nsnaaexun Bo CCCP, Moncka 1 Kopea

Maced. J. Chem. Chem. Eng., 28 (1), 125-140 (2009)
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MeHgeneeB, koj ympen geceTt rogvHu npeg
OkTomBpuckaTa pesonyuuvja, € eaHa of XpTeuTe
Ha ngeonolkata nogenba Ha CBETOT U HUTY eaHa
3anagHa 3emja M CTo roAMHW MO Heroeata CMpT
Hemalle nsgafeHo mapka Bo HeroBa Yect. MpasoT
ro ckpwu LWnanunja Bo 2007 rognHa U mapkaTa He
€ WHTEepecHa camo 3aToa WTOo € NpBa nsgageHa o
3anagHa 3emja WTO My OAfaje 3aciyXeHo npu-
3HaHWe, TYKy 1 nopagun camuoT Hej3nH uarned. Ja
npeTcTaByBa COBpPeMeHaTa, npolimpeHa dopma
Ha Tabnvuarta Ha NepuvogHWOT CUCTEM, BEPOjaTHO
Hajnpeno3HaTnMBaTta MKoHa 3a xemujata. Ha map-
KaTa Taa e CTMnusMpaHa BO XUBK Gon CO YeTupu
npasHu MecTa 3a eniemeHTuTe WTo Mengenees rm
npeTckaxan: ekabop (ckaHAWyM), ekaanyMUHUyMm
(rannym), ekacunuunym (repMaHnym) n ekamarHe-
31MyMm (TexHeumyMm). [onemmnHaTa Ha OTKPUTUETO Ha
MeHngenees, oHa LWITO ro M34BOjyBa O CUTe ApYru
KoM JoTorawl Bpllene cucTematusauumja Ha ene-
MEHTUTE, € BO TOa LWTO CO ronema TOYHOCT K
npeTckaxan He camo (MU3NYKUTE TYKY N XEMUCKU-
Te CBOjCTBA Ha enemeHTWTe LTO nogouHa Gune
oTkpreHn. OBa camo MOKaxyBa [eka aBTOpPOT Ha
LUNaHckaTa Mapka TecHO copaboTyBan CO MO3Ha-
Ba4M Ha genoto Ha MeHaeneeB M Ha MHOTY UHTe-
NIUreHTeH HauyuH, co YeTmpu Genu nomuka, ja
npeTcTaBuil MOHYMEHTaNHoOCTa Ha HEroBoTo OT-
kKputue (cn. 4). Mapkata 3aegHO CO Apyrn Mapku
NMOCBETEHU Ha OBOj PYCKN BENWKaH Cce nojaBu N Ha
HacroBHaTa cTpaHa Ha Anales de Quimica, odu-
umjnHoto cnucaHve Ha KpanckoTo Xemucko
opywTBo Ha LUnaHwnja [4-6].
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Cn. 4. Mapka nocseTaHa Ha MeHgeneeB n3gageHa Bo LUnanuvja

Bo TekoT Ha oBaa roguHa Pycuja nsgage Ho-
Ba Mapka nocseteHa Ha MeHgenees. Ha cnuka Ta

Maced, J. Chem. Chem. Eng., 28 (1), 125-140 (2009)

5 e npukaxaH aTpakTUBHMOT BIIOK Ha KOj € MpeT-
ctaBeH MeHaeneeB Ha paboTHa maca,€ OnKpyXeH
CO XeMuckm npubop, a KoHAeH3npaHata dopma Ha
Tabnuuata Ha NepuoaHUOT CUCTEM € MpuUKaXKaHa
BO 3aflHMHaTa.

Cn. 5. brnok noceeTteH Ha MeHgenees n3gaaeH Bo Pycuja
Bo 2009 roguHa

* Kk ok

Fonema 6narogapHocT Ha [daHuen PabuHOBMY 3a WH-
dopmaumjaTa M crvkata Ha HajHoBaTa pycka Mapka 3a
MeHpeneeB 1 3a MNOTTMKOT [a Ce MpMKaXaT MakedOHCKUTE
mapku Bo 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 Nacevski

KINETICS INVESTIGATIONS OF SULPHATIZATION
PROCESS IN HETEROGENIC SYSTEM
MnCO3-MnO-FeSO4-02

A b s tra ct: 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 Ea; = 86.91 kJ/mol
in temperature range (723-823 K) and Ea, = 29.01
kd/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 °/min. kinetic of manganese sulphati-
zation is investigated. From calculated values of acti-
vation energy: Ea;= 80.52 kJ/mol; Ea, = 104.19
kd/mol; Eas; = 198.78 kd/mol; Ea, = 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 Ea; = 134.71 kd/mol and Ea, = 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 stract: 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
n® = g-u'. 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 /', i.e the electrical permittivity
for the optical frequencies ¢' has been determined
as well as the corresponding reflection coefficients
Rs and R, 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.

MAITMCTEPCKUN TPYAOBU OABPAHETU
HA TEXHOJNNIOLWWKO-METANYPWKUOT ®AKYNTET NPU YHUBEP3UTETOT ,,CB. KWPU1 U METOANJ“
BO CKOINJE, 2008 TOAUHA

BenundykoBa N'eopru Enena, lMNpogykunja Ha
€TaHo/ CO MMOBUNN3NPaHM KBACOYHU KNETKU BO
yenynosHu renosu (Ethanol production by yeast
cells immobilized in cellulose gels), 13. 2. 2008

HukonoBcka-Hepgenkocka AHrene [aHuena,
Moaudukaumja Ha, B-rnMkosngasvTe 3a cuHTe3a
Ha anKunrinMKnosMan BO MOHOGA3EH OpPraHCcKu
cuctem (Modification of B-glycosildase for alkyl

Maced. J. Chem. Chem. Eng., 28 (1), 125140 (2009)
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glycoside synthesis in mono-phase organic sys-
tems) 23. 5. 2008.

BoxxnHoBcku Jbybe 3opaH, OTcTpaHyBame
Ha apceH of Boau 3a nuere (Removal of arsen
from drinking waters), 12. 9. 2008.

MBaHoBa-MakcumoBcka borgaH EneHa,
MpoueHa Ha 3aragyBaH€TO Ha OKOJIHUTE BOLHU
pecypcu Kako pesyntar Ha ekcnsioatauyuwjata Ha

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

TomoBa Munomup AHa, KapakTepusauuja
Ha HaHO-AMMEH3UOHMpaHW CcpebpeHn npaBoOBM
JobueHn no nat Ha enekTpogenosuumja (Charac-
terization of nano-scaled silver powders produced
by electrodeposition), 18. 11. 2008.

ANNNOMUPAHU CTYOEHTU
HA TEXHONOLIKO-METANYPLWKNOT ®AKYJTET NPU YHUBEP3UTETOT ,,CB. KWPUIT1 U METOAWUJ"
BO CKOINJE, 2008 rOAUHA

BuoTtexHonoruja

5642 JaHoBuK ["opaH MaBuuya 14 jaHyapu
5616 CwuHagunHockm Jyrocnas MBaH4yo 14 jaHyapu

5690 JoBaHOBUK ['0ko Opxugea 9 jaHyapu
5116 CokonoBa TpajaH Enena 28 jaHyapwm
5662 Mwuyoscku Toge Urop 31 mapTt
5591 Cenuesa Josnuya Maja 4 jynn
5413 T[oprfeBuk Mupocnae Cara 8 jynu
5252 [nywkuHuk Page Maja 20 HoemBpH

MpexpaH6eHO M GUOTEXHOSIOLKO MHXUHEPCTBO

2742 TaHeBcka 3opaH Jlena 17 jaHyapu
2643 KoHecka Vnwuja Jynuvja 17 jaHyapu
3971 bBojapmckun Kpcto NopaH 16 jaHyapu
1732 Kapaiocka Bacun 3naTtana 4 hbespyapu
1681 Tpajkocka MnageH CeeTnaHa 18 cheBpyapu
3389 KpactoBckn Metoagun Kupko 18 cheBpyapu
4024 Mwucupnu Oumde Une 22 anpun
4005 Mapkoscku bpaHko MapjaH 17 anpun

4041 Kpactoscka Metoan JbybuHka 9jynun
360  [JAumwutposa Jlambo [admHka 11 jynu
3981 AHpoHoB KocTtaguHye Tpajqe 10 jynu
4272 Tpajkoscka lNeue BunjaHa 11 jynu
217  TlaBnocka MunaH Codpue 8 okTOMBpU
3995 [wuHoBckM CnaByo 3opaH 17 okTOMBpPU
3976 CrteB4yeBcka Caso Mapruua 15 gekemBpu

Ba3HoO HeopraHCcKo MHXXeHepCcTBO

4837 AHpoHoBCKM Kupo [laHuena
4186 PyHecku lNeTpe NopaHuo
5388 [opesa 3opaH KpuctuHa
5190 Tpnescku NopaH BojaH
5311 AmnakueBa LlaHe AHkuLa 29 dpeBpyapu
4864 Tpajkoscka Aumye Mape 29 heBpyapu
3718 bBoxxujaHoBa Hukona Mapuja 23 maj

9jaHyapu

5 deBpyapu
21 cpespyapu
22 cpespyapu

4530 Kotecka Bnago BecHa 26 maj
626 YaguHocka VieaH HuHa 29 maj
3514 CrojaHoBcKa JopaaH Buktopuja 5 jyHu
4522 HayHuyes LiBeTKo NopaH40 30 jyHu
4895 Wnuescka Page CyHuuua 2 jynn
3979 Mwuwkoscka KoctaguH Maja 9 jynm

2050 Jlasaposa Auo CHexxaHa 26 cenTemBpu

TekCTUNHO UHXXeHepCTBO

1030 AxpgoHoBa Pagojqo Hapga 18 jaHyapu
3982 KarpaHyuesa BaH4yo JlunjaHa 22 jaHyapwu
1391 HecTtopocka ['ypko JoBaHka 28 jaHyapwu

3786 TpajueB MeTtogn Onusep 23 jyHn
2923 Tlenescka-Temosa Togop bunjana 5 HoemBpwu

Maced, J. Chem. Chem. Eng., 28 (1), 125-140 (2009)

KoH(peKLMCKO UH)XXeHepPCTBO

4377 MwupyeB bpaHko MuUTko 21 jaHyapu
5512 [OwmmyoB Nnwnja PeHaTa 23 jaHyapu
5607 CreskoBcka bopye Pyxuya 30 jaHyapu
5540 [opfuesa MunaH Jbynka 1cbeBpyapun
5435 CTtounkosa JopgaH Emunuja 7 mapTt
4724 CredpaHoa Mapko [anvena 10 mapT
5458 [opruoscka Hukona burbaHa 7 mapTt
5579 CrtamaywmeBa Pucto HukonvHa 17 mapTt
4697 OrraHoBa Jlazap CtaHka 19 mapTt
4817 JosaHoB CumujoH [paraHdo 17 mapTt
5424 Boxaposa Tawko AnekcaHapa 1 anpun
4608 CrTojkoBcka MeTpyw BecHa 3 anpun
5450 [JoHesa JaHuye [aHue 16 anpun
4597 JosaHoBcku Cumo lame 21 anpun
5452 JaHeBa Mutpe 3opuua 11 jyHn

5530 BykagnHoscka CaHge EneoHopa 2 jymu

5172 CtojaHoBa 3gpaBko Emunuja 4 jynn

4796 Kouescka MunaH JeneHa 4 jynn

5544 Ctounosa Page MapuHa 7 jymm

5411 Tonomeosa Togop Cawka 8 jynu

4694 Wnwnesa CpebpaH HaTawa 8 jynm

5461 TwumeBa OpgaHue MNane 9jynn

5489 CnacoBa BaH4o Cara 10 jynmn

4725 JaHkosa [loH40 VBaHa 11 jynu

423 Mwutea AHren Cnasuua 15 jynu

5404 Crtambonuesa CesepuH Mapta 17 centemepu
5594 MuTkoBcka Mome ®pocuHa 2 OKTOMBpPW
5148 TaHywesa Jbynyo XXueka 3 OKTOMBpPYU
5811 MwuTeBa JopgaH AnekcaHapa 3 OKTOMBpPU
5401 AmHacTacos [NaH4e bojaH 27 OKTOMBPHU
4382 Tpajkocka AnekcaHgap Maja 27 HOoeMBpU

5608 AHpgoHoBa BaH4o KaTepuHa 15 gekemBpu

[13ajH n MeHaLMeHT BO XxeMucKaTa uHAaycTpuja

4712 [nwvroposa bnaroja Tawa 22 jaHyapu
5393 KHexeBuk Munow MunaH 30 jaHyapwu
4347 KocTtoBcka 3soHumup Haguua 23 anpun
4600 MwuTposcka Cnase JacmuHa 8 Mmaj

4469 WsaHos Bnago Pucto 17 jyHu
5651 [enesa Bopuc KaTepuHa 23 jyHn
5731 KyseHunes Bnagko CtedaH 4 jynn
5659 CrtedpbaHoscka Jbyn4yo AHa 10 jynu
5135 3aesa Mupyo 3opuua 1 okTOMBpM
4711 bojkoBuk Cetucnas Cama 12 HoemBpH
5596 Maoscka LlaHe Enena 21 HoemBpH

5383 Jocudocka Hukona MapujaHa 19 nekemspu
5670 TpudyHoscka Tommcnas LipeTanka 29 gekemspu
5705 TpwudyHoscka Tomucnas [iparvua 29 gekemspu
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MpepaboTyBavka metanypruja

4092 ®wunakTos [Nlackan Bacun 22 jaHyapu
1429 T[leTtposa bopwuc NMupuHka 14 peBpyapu
454  Cnumpkoscka bnaroja TatujaHa 26 mapTt
5653 Pwusos Hukona Jbynyo 28 mapTt
690 Bunéunos Mune Bnagumunp 26 mapTt
5127 KpcTteB Pucto 3BOHKO 03 anpun
2960 Benkos Kpym AHue 14 anpun
251 ApcoBa Cokon CTtaHka 22 nekemspu
EkcTpakTuBHa meTasnypruja
5433 Xpuctosa Xpucto AHa 22 cpespyapu
2306 HacTtoscku Kupo [ejaH 24 anpvn
2729 Benuudkoscku CTtojue Menua 22 OKTOMBpPU
5550 Anpos KoctaguH MapjaH 4 nekemspu
5467 Hepes 3gpasko Nrop 5 nexkemspu
3932 bBnaxecka JopgaH Maja 17 nekemspu

Ba3HO OpraHcKo U NONIMMEPHO UH)XXEHEPCTBO

3531
2970
4019
611

4818
2433

"opuescka Mutpe Jynuja
LiseTkoBa AHren Buoneta
MeTkoscka Case BubaHa

18 dheBpyapu
26 maj
11 jynu

Crambornvesa umutap Enmsabeta 11 jynu

MaHoBa Page bojaH
AHfeneckun [unro MNoue

23 cenTemspu
24 nekemBpwu

4552 [Onmutpriecka JoBaHye AnekcaHgpa 2 jyHu
5628 AnpgoHosa Bopuc Ema 5 jyHn
5445 TleTkoscka MeaH4o XpucTuHa 3 jynn
5412 Craspesa ['opfn AHrenuHa 7 jynu
5138 [opyecka [laHann MoHuka 3jynn
4343 MyjeBuk Xugajet AnaH 9jynu
5509 Cnamkosa Bacun Emunuja 10 jynn

5168

Jokcumocku Beuko Cauwo

16 centemBpu

5618 Hwukonocku MNeyo AnekcaHgap 29 cenTemspu
5648 LlBeTkoBcka bopuc Cama 29 cenTemBpu
4493 Jos4eBcku Tpajye NMeTKo 20 okTOoMBpU
5196 WcTtodka Nnde BecHa 20 okTOMBpU
4532 Cnacwuk MNMepuya Mapuja 20 oKTOMBpPMU
5046 TllpojkoBcku Benuye Pucto 22 OKTOMBpU
5056 TaHywescka bopuc HukonuHa 22 OKTOMBpPU
5191 Kypumesa "'eopre Onruya 22 OKTOMBpPW

4806

MwupkoBcku Jbybuwa Cawko

24 okTOMBpU

4730 LWTepjoBckn Mune NopaH 28 oKTOMBpU
4698 [lejuk CnaBsorby6 NpeHa 290KTOMBpPU
4714 JaHkoBcku Haym KnumeHTt 11 HoemBpwM
5130 CwumoHoBa [ywaH AHgpujaHa 28 HoeMBpUu

5735
5689

KapakawoBa bopo MakeaoHka
Cp6uHocku 3opaH Tpajue

26 nekemspu
29 nekemspu

MeTpoxeMUCKO UHXXeHepCTBO

MpexpaHbeHa TexHoNorKja

5487 ArtaHacoBa 3opaH Nabpuena 29 jaHyapu
5139 [nmosa KpcTte [laHnena 31 jaHyapu
5462 [aBuescka [pawko ®pocnHa 4 ceBpyapu
5456 Kapakauwos JoBaH lNoue 19 mapT
5632 Keswunoscka OrHeH Emunuja 24 mapt
5640 Kotecka PagosaH EneHa 7 anpun
4680 T[letpoBa MuTtko Enena 6 Maj

5049 Wnues CaHpe CTojaH 12 maj

5621 KneTHukoBcKa JoBO AnekcaHgpa 29 Maj

3776 Benwnukosa Kupun AHenuja 12 chespyapu
3300 3gpaseckun Mupye Meunua 19 chbeBpyapu
1813 T[epkosa Towme MaTpuuuja 13 mapt
4001 Kwnpkosa CumeoH XpucTuHa 18 anpun
3852 Crojkocku Tace Bopue 18 anpun
4003 Topfuockm OumuTtap MNeTtap 16 jyHu

NH)xeHepcTBO 3a HemeTanu

4175
4545
4011
5175

Tpajkoscka BpaHko AnekcaHgpa
LLymanos Hukona Puxapg
Muwesa Auo JacMuHa
Canrtaymes Jlazap AnekcaHgap

7mapT

5 centemspu

9 centemspun
12 centemBpu

DOCTORAL THESIS
DEFENDED AT THE ,,SS CYRIL AND METHODIUS“ UNIVERSITY,
FACULTY OF NATURAL SCIENCES AND MATHEMATICS IN SKOPJE, 2008

Natasa Ristovska

OXIDATION THIOAMIDES WITH CR(VI)
REAGENTS

Abstract: 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-

Maced. J. Chem. Chem. Eng., 28 (1), 125140 (2009)
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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 CrO; 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
(V1) reagents; oxidation products; HPLC.
(16. 1. 2008)

Adnan Cahil

VIBRATIONAL SPECTRA OF SOME METAL
PHOSPHATES

A b s tract: 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

Maced, J. Chem. Chem. Eng., 28 (1), 125-140 (2009)

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,
M'M"PO,-6H,0 (M' = NH,, K, Rb, TI; M" = Mg, Ni).
Unusual behaviour for bands originating from the
v4 modes of PO,> ions in the Raman spectra of
partially deuterated analogues of struvite type
compounds was explained by coupling and mixing
of the v4(PO,) mode and D,O0 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)XPO4'6H20 and MgNH4(ASO4)(1_X)
(PO,4),6H,0 (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(H,PO,4),-2H,0. 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 freg-
uency band to the stretching vibrations of the water
molecules with nearly C,, 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 H,PO, ions and the ex-
ternal modes of the water molecules in the infrared
and Raman spectra of Mn(H,PQO,),-2H,0 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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AnekcaHgpa HectopoBcka-KpcTecka, Pas-
BOj 1 MPMMEHA Ha eKCNepPUMEHTarHU N TEOPETCKMU
MeToAun 3a ucnutyBake Ha nectuuman (Develop-
ment and application of experimental and theoreti-
cal methods for investigation of pesticides), 7. 3.

WpuHa MpHYapocka, Vicnutysarbe Ha HeKou napameTpyu BO KPBEH CEpyM Kaj NaumeHTU co HapylleHa

MAITMCTEPCKU TPYOBM
OOBPAHETU HA MHCTUTYTOT 3A XEMUJA HA NMPUPOAHO-MATEMATUYKNOT GAKYITET
BO CKOIJE BO 2008 TOANHA

CNELUNJAIIUCTUYHKU PABOTHU
OOBPAHETN HA MHCTUTYTOT 3A XEMUJA HA NMPUPOAHO-MATEMATUYKNOT GAKYITET
BO CKOIJE BO 2008 TOANHA

6ybpexxHa dyHKUMja 1 HUBHA Kracudmkaumja co camoopraHmampanm manm (14. 4. 2008)

10053
8303
7458
9703
8302
7113
9283
8035
7110
7462
9700
9701

HacTtaBHa Hacoka

ANNNOMUPAHN CTYAEHTU
No XEMWJA HA UHCTUTYTOT 3A XEMWUJA HA NMPUPOJHO-MATEMATUYKNOT ®AKYNTET
BO CKONJE BO 2008 rOAUHA

(aunnomMmupanu npocpecopu nNo xemuja)

BayeBa Puso KatepuHa
Anrenoscka Mune CeeTtnana
Bnaxescka Tpajye Pyxwuua
Monoswuk >Kusopag AparaHa
Mnnescka JparaH EneHa
Tanescka »Xusko NopaaHa
Mnwnocka LiaHe AHa
AHfenoscku [laHn3a MapjaH
3apaBkocka MunosaH laHnena
Hwkonosa [iparorby6 EneHa
KpcTeBcka Boja KatepuHa
I'vjoscka bnaroj Enexa

MpumeHeTa HacoKa

9 jaHyapu

2 anpun
11 anpun
21 anpun
21 anpun

8 maj
13 maj
20 aBsrycTt
21 okTOMBpHU
29 OoKTOMBPYU
31 oKTOMBpPYU
18 HoemBpMn

(npenapaTuBHa U aHaNUTUYKO-CTPYKTYpHa NofHacokKa)
(AMnnoMmMpaHn UHXeHepu Nno xemuja)

9710
9708
10064
7476
10073
10065
6883
6877
8981
8072
8661
8978
9071
8075
6875
7718
9716
10556
10162
7132
7490

Manroecku ViBaH Bnagmumunp
["oHeBa Bacvn BaneHTuHa
[nmoscka Bace VisaHa
CTtojaHoBa Mutpe BecHa
HecTtoposcka BuaaH Vipena
TopopoBcka Bnacte AHgpuvjaHa
OunmuTpujeBcka bore Bunjana
Ovmntprescka AHgpeja Mupa
KpajuHoBuk Jbybuiia Buoneta
KocTtoscka JbybeH JacHa
XpuctoBcka 3gpaBko AHa
"aHunju Vicumn ApjaH

TpajkoBa Murbo [laHnena
Cenmanu Atyna Nb6agete
AukoBcku bpaHko JaHe
AnTOBCKa CTojaHye OaHuua
Munepesckn Hukona AnekcaHgap
Monoscka BoraaH Onra
Xaumy Kann Xupdpete
CraHkoBuK Byjuua Comnba
Cwumos Nposganyo Onueep

14 jaHyapmn
21 jaHyapu
13 cheBpyapu
15 cpeBpyapu
15 cheBpyapu
17 cbeBpyapu
22 deBpyapu
27 tespyapu

3 mapT

5 mapT

7 mapt
14 mapTt

8 anpun

9 anpun
26 Maj
29 maj
27 jyHn
10 jynm
15 jynum

4 cenTemBpu
29 cenTemspu

8318
8662
10335
10340
5756
6886
6540
8052

KysmaHocku bnaroja Vrop
ApcoBscka Jbybomup Jbybuua
Metposcku LlaHge Nnyo
Byknecku 'oko Muxa
Casposa JopaaH Barba
Hyjosckn 3apaeko Bnago
JosaHoBcka ["opfu Beprua
["opfuescka Jbyn4yo Jbynka

Nuguja PobeBa-YykoBcka, Kapaktepu3sa-
uuja Ha ecnopecueHunjaTa Bp3 SUAHOTO Crnnkap-
CTBO CO NPMMEHa Ha MH(paLpBEHa CNeKTpocKonuja
N uenHa daktopHa aHanmsa (Characterization of
efflorescence on wall paintings using infrared spec-
troscopy and target factor analysis), 11. 6. 2008.

22 OKTOMBpPHU
27 oKTOMBpPHK
29 oKTOMBpPU
29 oKTOMBpM
31 oKTOMBpPU
31 oKTOMBpPYU
4 HoemBpKn
5 pekemBpu

Hacoka aHanuTuyka 6uoxemuja
(aUnnoMupaHn NHXeHepu no xemuja)

MaHescka bore Bepue
MargeHocka Temenko Onueepa
['ypuyecka Jbybomup AnekcaHgpa
Hukonoecka Maene KarepuHa
AHuyeBa ['opre AHuTka

['proscka [paraHyo Enena
JaHescka Togop Boucnasa
JaHeBcka OppgaH Hatawa
Lipuopocka Bnaroja Mapwja
Kamoscku MNeTap Pucto

MnageHoBcka Anekcangap MapjaHa

[ajTaHOBCKa Hukona XpucTtuHa
MwunaHoBa BeHuo EneHa
Tomoscka LlaHe HaTtanuja
Mapkoscka lMeTtap Cana
Cnacoscka 3opaH Enexa
['opfuesa Bnago Bepuua
CanTtupoBa Tomuo Bepuua
CumeoHoBa bnaroj Enena
AnekcoBsa Jbynyo MapuHa
Jlecoscka Page Jbynka
Tpajkoscka Jbybe Maja
Nasnposcka LlaHe AHeTa
KowynaHcka 3opaH Jenvua
[ekoB OppaH 3natko
TaHaTapeu Jbynyo JacMuHa
JoBaHoBcka Ao Mapuja
CpnaHoBa AtaHac MapuHa
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31 jaHyapu
31 jaHyapwu
18 ceBpyapu
22 cheBpyapu

6 mapT
29 maj
10 jyHun
24 jyHn

2 OKTOMBpM
20 oKTOMBpPHK
24 OKTOMBpPU
24 oKTOMBpPHU
28 oKTOMBpPU
29 oKTOMBPYU
29 oKTOMBpPHK
29 oKTOMBPYU
31 oKTOMBpPYU
31 okTOMBpM
31 okTOMBpPU
31 okTOMBpM
31 okTOMBpM
31 okTOMBpPU
31 okTOMBpM
31 oKTOMBpPYU
31 okTOMBpPU

7 HoemBpU
26 pexkemBpu
29 pexkemBpu
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ANNNOMUPAHM CTYAEHTU
HA CTYOUUTE MO BUOJIOM'NJA-XEMUJA HA MPUPOAHO-MATEMATUYKNOT ®AKYITET
BO CKOINJE BO 2008 rOAUHA

10010 3pgpasecka Haymye HaTawa 15 chespyapu
9022 Tywesa Hukona Cunewja 26 deBpyapu
7791 CteBaHoBa CteBko EneoHopa 15 anpun
7626 Haymuecka Jlazap Maja 9 jyHu

11712 [OumyeBcka Tome doTuHyna 10 jyHn
11717  CtoumeHoBa 3axapu JbybuHka 10 jyHu

11711 Puctoscka Pagucnas ®pocuHa 10 jyHun
11826 Hesecenosa Tome AHKMLA 10 jyHn

11871 Marescka bopuc bnaruua 10 jyHun
11713 JoBaHoBscka lNepuknu Enusabeta 11 jyHmn
11715 Mepguta Momunno JlunjaHa 12 jyHn
11714 KpcTtescka Hace [lywanka 12 jyHn
11827 Konapcka Togocuja HeBeHka 25 jyHn
11877 Crtamkosa [umutap JlnnjaHa 30 jyHn
11896 Pa6oTtoBcka CtojaH Pose 1jymm
10008 Yenescka Mutko PeHarta 2 jynm

12594 Hukonosa Bowko Togopka 3jynum
12593 KocTtoBcka umyo MapuHa 3 jymm
11719 Bacunescka-Haywka bopuc Mapuka 11 jynu
12577 TaHecka lNona6 Buoneta 13 okTOMBpU
12183 Mapkocka bnaroja Nopgana 14 okTOMBpPYU
10186 Yopocka Haue OaHuye 27 oKTOMBpU
10004 [nmkoscka Tuxo Y6aska 27 oKTOMBpPHK
10152 Toroecka CaHge JaHvena 29 OKTOMBPU
6468 3ajkoBcka CtojaHyo BunjaHa 30 okTOMBpM
10633 Cnwuposa Jbybe Enuzabeta 31 okTOMBpU
5856 3admpoBcka 3opaH bunjaHa 31 okTOMBpPU
8238 Tpuukoscka Mute Jbynka 31 okTOMBpM
9050 AHrenoscka NeTpe Jlnguja 31 okTOMBpPM
12185 Haymos Tpajko NaHe 31 okTOMBpPU
10185 [Janesa Jocud KatepuHa 5 HoemBpu
12559 MapTtuHoBa LiBeTko CHexxaHa 30 pekemBpu

KAJNEHOAP HA HAYYHUA MAHU®ECTALUAU

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

9" 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

Maced, J. Chem. Chem. Eng., 28 (1), 125-140 (2009)

www.cimtec-congress.org

2nd International Conference on Sustainable
Construction Materials and Technologies

28 — 30 June 2010, Ancona, ltaly
www.uwm.edu/dept/cbu/ancona.html

European Orthopaedic Research Society (EORS)
1 -2 July 2010, Davos, Switzerland
http://www.eors2010.org/

XIll 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, Miinchen, Germany
www.ifat.de

CMA4CH Mediterraneum Meeting
26 — 29 September 2010, Rome, Italy
http://w3.uniroma.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 paper sreport 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 papersreport 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

Maced. J. Chem. Chem. Eng., 28 (1), 125-140 (2009)

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, Ruger
Boskovi¢ 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 ST (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 JUPAC recommendations
and rules or Chemical Abstract practice.

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

Anal. C;H;s0 (176.26).
Calc'd: C 81.77; H9.15; 0 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).

Maced. J. Chem. Chem. Eng., 28 (1), 125140 (2009)
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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 f-galactosida-
se — an efficient catalyst for alkyl-f-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] Ceromup Xanu Jopnanos, [lepuna I[laynosuk Erexmpo-
auza. Teopuja u mexnonocuja, Yuusep3urer ,,CB. Kupun
u Meroanj“, Texuororko-meTanypuku ¢akynrer, Ckormje,
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-
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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.



