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IN MEMORIAM

NAHYE KUPKOB
1927-2007

Ha 30 anpun o.r. no4nHa

a-p. Nanve Kupkos, pepoeeH

npodoecop BO NeH3uja u eaeH

Of, OCHOBa4UTE Ha TexXHONOoLW-

¢ KO-MeTaNypuwkuoT hakynteT
Bo Ckonje.

Mpody. MNanue Kupkos
6vn podeH M 3aspuwun M-
Hasuja Bo Benec. Xemucka
TexHonorvja AMnnoMupan Ha
- Cey4unuwTeto BO 3arpeb,
Bo 1952 roguHa. JokTopupan (enexkTpoxemuja) Ha
ncroto Ceyunnuwte Be 1956 roguHa, MNpepaean
xemuja Ha MeguumHekwoT dakynTeT Bo Ckonje, a
o4 1961 rogvHa, na 40 NEH3noHUparkeTo BO 1987
roguHa paboten Ha TexHOSMOWKO-MEeTanypLKUoT
thakynteT Bo Ckonje.

OcHoBad e Ha 3aBoA0T 3a (U3NYKE Xemuja 1
eNeKTpoxXxeMyja U Ha nabopaTopuuTe NO NOREKe
avcuwnnuun. Npegasawe huanyKa xemuja, enex-
TROXEMUja, paguoxemuja, Granyka xemuja Ha ma-
KPOMONeKynu 1 Apyro.

3acnyxeH e 3a aHraxuparseTo Ha mnagu
KaapyW Ha HCBOOTBOPEHWOT TeXHONOWKO-MeTa-

nypwky chakynTeT. 3acnyxeH e UCTO Taka Ku 3a
CO3aBarbeTo M HanpeaysareTo Ha LleHTapoT 3a
npUMeHa Ha pagvoM3oTonNM BO CTONAHCTBATO Ha
Penybnvka Makepforwja, sa opraHv3vparbeto Me-
fyHapOgHA MeTHa WKoMna No KBAaHTHA enexTpoxe-
MMja M 3a nm3gaeameTe Ha bunteHoT Ha TexHo-
NOWKO-MeTanypwknoT akynter Bo Ckonje (ge-
Hec npeToneH BO { NAacHUKOT Ha XEMWYApUTE M
TexHonosuTe Ha MakenoHwja).

MNpodch. Kupkos ocTBapy MKTEH3WBHA MefyHa-
poAHa copaboTka 1 Oonry roavHn Gewe exkcnepT
Ha O6eavHeTute Hauvwm BO Eruvnet, WHowja,
Opanuyuja n CAL.

Bo cekaBarbaTa Ha KonernTte of TexHonow-
ko-meTanypukuoT PakynteTr Bo Ckonje, kako u
Ha 4neHoBuTe Ha CCjy30T Ha XemMu4apuTe M Tex-
Honoaute Ha MakegoHuja npodh. MNaH4e Kupkoe
Ke 6wmae 3anaMeTeH Kako Mnag, eHepruyeH u
NPeTNPUEMHMB YOBEK KQj ja cO3daBalle ucTopuja-
Ta Ha dPakynTeToT W kora Hewe u Kora He Gele
Heros fekaH. Toj Gelle BM3MOHEP, YOBEK CO rone-
Ma chaHTaszuja U peTku KeanuTeTu. Ke ro name-
TWMe npod. KNpKose no HerosuTe gobpwu gena.

A-p. CeeToMup Xayu JopaaHoe,
npodecop NO UINYKa xXeMuja 1
npeTcepgarten Ha Cojy30T Ha XeMu4apuTe
W TexHonoanTe Ha MakefaoHuWja

DOCTORAL THESIS
DEFENDED AT THE Sts CYRIL AND METHODIUS UNIVERSITY,
FACULTY OF TECHNOLOGY AND METALLURGY
IN SKOPJE, 2006

Vesna Dimova

PHYSICAL-CHEMICAL CHARACTERISTICS
OF THE NEWLY SYNTHESIZED 1,2,4-TRIAZOLE
DERIVATIVES

A b s tract: The physical-chemical charac-
teristics of a series of substituted 1,2,4-triazole
derivatives, were investigated by UV-VIS
spectroscopic method. The folowing substances
were selected:

— 4,5-disubstituted-2,4-dihydro-3H-1,2 4-triazo-
le-3-thiones (series [},

— N1-arylaminomethyl/ethyl-1,2,4-triazoles
(series Il),

— N" heteroarylaminomethyl/ethyl -1,2,4 — tri-
azoles (series |l!) and

- 1,4-disubstituted thiosemikarbazides (series
iv).

The electronic absorption spectra of the
examined 1,2,4-triazole derivatives have been
studied and the position of the characteristic ab-
sorption maximums and the type of the electronic
transition were defined.

The acid-base equilibrium to a part of the
selected compounds was studied by defining the
changes of the recorded UV spectra which occur
as a result of the reaction of protonation. Protonati-
on constants were calculated using two methods:
HAFM and EAFM. The dissocciation of selected tri-
azole derivatives was investigated following the
changes in the electronic absorption spectra of ag-
ueous solutions of the investigated compounds in
NaOH. Dissociation constants were calculated
within water solutions of NaOH with different pH.

Maced. J. Chem. Chem. Eng., 26 (1), 69-86 (2007)
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The UV spectra of 1,2 4-triazole derivatives
were recorded in protic and aprotic solvents, and
the influence of the organic solvents upon the
electronic absorption spectra was studied. By
applying the linear solvation energy relationship
concept {LSER), the effect of the solvent polarity
and the formation of hydrogen bonds were
interpreted. An estimation of the influence of the
triazole derivatives structure upon their reactivity
was done by determining the change of the
characteristic absorption maximum depending on
organic solvent, and a correlation was established
with the Hammeltfs constants for the appropriate
substitutions. An attempt was made to establish
the correlation between the previously calculated
acid-basic constants with the Hammetf's constants
for the appropriate substituents and to determine
the degree and the influence of the resonant and
inductive effects of the substituents.

Using the QSAR methods, an attempt was
made to establish the correlation between the re-
sults obtained for the biological activity of the se-
lected compounds, with the calculated values of
the constants of protonation, as well as with ap-
propriate physical-chemical (electronic, steric and
hydrophobic) parameters.

Key words: 1,2 4-triazoles; protonation; dissociation;
protic and aprotic solvents; LSER; Hammef's constants; QSAR
method.

(27. 11 2006)

Svetlana Aleksandar Risteska

THE INFLUENCE OF COMPQSITION
AND TEMPERATURE ON DEFORMATION
FEATURE OF ALMG-ALLOYS

Abstract: The share of Al-alloys increases
continuously, and materials with better mechanic,
chemical and technological characteristics then
that of pure aluminium are being sought.

A) The results of the research on deformation
performance of AlMgs, AlMg; and AlMgSigs alloys,
at temperature range of 22-200 °C and compres-
sion rate-upsetting rate of 5,50 and 100 mm/min, are
presented here. The investigations of the mechanical
features were performed under the conditions of sin-
gle-axes pressing, type SCHENCK-Hydrauis PSB.
The investigation of the material structure was per-
formed by optic metallographic and TEM.

During the deformation discontinuities have
been noticed and their appearance and disappear-
ance depends on the temperature rang and the
upsetting rate.

Dynamic deformation aging is a process of re-
inforcement of metals, emerging as an effect be-
tween dissolved atoms and dislocations, recog-
nized as Portevin-Le Chatelier's effect. Dynamic

Maced. J. Chem. Chem. Eng., 26 (1), 69-86 (2007)

deformation aging emerges during deformation by
tension, pressure and torsion at defined tempera-
ture range and deformation rate. After reaching
certain deformation level, so-called critical point of
upsetting, the discontinuities appear and are no-
ticed by x-y coordinate writer as picks on force-
reduction curve (F-Ah), of the machine itself.

This work presents the basic features deter-
mining the discontinuities Ec, Ek, Ao and Ae.

The influence of different parameters on dis-
continuous relaxation of polycrystal materials illus-
trates certain consistency which is not the case
with the monocrystals. With previous theoretical
studies it is difficult to explain certain phenomena
like experimentally obtained activating energy that
very often does not correspond to the value of ac-
tivating energy of gaps’ diffusion in the basic metal.
For the time being this deviation is explained by
the assumption that the diffusion conducts move-
ment in pairs, not of separate gaps, or it is consid-
ered as the energetic link between the gaps and
dissolved atoms.

't should be pointed it out that Cotterel's the-
ory has considerable success in explaining the
emergence of discontinucus relaxation in many
inter and substituting alloys, but in spite all it was
not able to explain many details of discontinucus
relaxation, even when steel was in question. Pro-
bably it is connected with many undisclosed pro-
cesses for transport of dissolved atoms and the
method of their separations on dislocation points,
or possibly because of the lack of the correspond-
ing model.

B) This work also presents the results of ex-
perimental determination of resource of plasticity
and tension state during the forge of all three alloys.

The experimental model for determination of
metal plasticity with free forge pressing of cylindri-
cal samples of AlMgs, AlMg, and AIMgSiys was
researched. As plasticity criteria the model of
Messis-Hencky-tension intensity of abstraction was
used, and Kolmogorov's theory of fragility of metals
during the upsetting. The experiments were per-
formed as deformation of cylindrical test tube at
different reduction levels up to 70% by the hydrau-
lic pressing machine. During the deformation, the
upsetting level was directly determined by reduc-
tion of height and force required to reach the de-
fined upsetting level, but implicating the upsetting
reinforcement, while the change in shape size, pa-
rameters of the resistance on deformation on state
of tension after the upsetting. The tension parame-
ters were determined on the basses of Mesiss-
Hencky theory.

Key words: AlMg alloys; reinforcement curve; serrated
yielding; deformation discontinuities; sensitivity to of deforma-
tion; activating energy; free forging; resources; temperature;
upsetting rate reduction

(30. V 20086)
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Aleksandra Porjazoska-Kujundziski

DEGRADABLE MULTICOMPONENT SYSTEMS,
BASED ON POLY(a-HYDROXY ACIDS),
POLY{(a-AMINO ACIDS) AND SOME
BIFUNCTIONAL POLYESTERS AND
POLYETHERS
(Synthesis, characterization and possible
application as controlled drug delivery systems or
matrices for tissue engineering)

A bstrac t: Several biodegradable and
biocompatible multicomponent polymer systems, sui-
table for cell growth matrices, or systems for sustai-
ned, controlled and targeted drug delivery, have
been synthesized.

1. A series of poly(DL-(L-)lactide-co-glycolide)
{(PDLLGA, PLLGA) with different molar masses
has been synthesized by a ring-opening polymeri-
zation, using stannous octoate as catalyst. The
corresponding copolymers were characterized with
gel permeable chromatography (GPC), proton
magnetic resonance (‘*H NMR), Fourier transform
infrared spectroscopy (FTIR) and differential scan-
ning calorimetry (DSC).

Porous and nonporous films were prepared
from these copolymers, and their hydrolytic degra-
dation was studied in phosphate buffer (PBS) (pH
7.4, at 37 °C), through mass and molar mass loss.
Also, an attempt was made to estimate the possi-
bilities to study the thermal aging (at 37 °C in vac-
uum oven) of poly (DL-{L-)lactide-co-glycolide)
(PDLLGA; PLLGA) films by means Impedance
Spectroscopy (I1S) and Dielectric Thermal Analyses
(DETA).

Poly(lactide-co-glycolide} copolymers were
mainly, synthesized to be used further on as a part
of bleck copolymer structures or corresponding
blends, as well as one of the referent (comparable)
substrates for cell growth. However, as these co-
polymers are of primary significance for biomedical
application of their own, therefore an attempt was
made to use them to fabricate microparticles as
systems for controlled drug delivery.

Preparation of microparticles with or without
encapsulated bovine serum albumin (BSA) was
performed with copolymers with different molar
masses, using double emulsion water-in-oil-in-
water (w/o/w} methad. The influence of the copoly-
mers’ molar mass, composition and molar lactide/-
glycolide ratio in the copolymers on the micro-
particles’ size, morphoclogy, yield, degradation rate,
loading efficiency and release profile were studied.

It was also attempted to obtain BSA-loaded
microparticles using solid-in-oil-in-water  (s/o/w)

preparation method, and to demonstrate the influ-
ence of the preparation technigue on the protein
activity preservation.

2. Polymers mechanical properties, and es-
pecially their elasticity become an important issue
when used for preparation of tissue engineering
matrices with diferent structures, for maintenance
of the structural integrity, and for promotion of the
vascularization of the developing tissue. In order to
improve the elasticity of poly{lactide-co-glycolide)
copolymers, their blends with polycaprolactone-po-
ly(dimethyl siloxane)-polycaprolactone (PCL-PDMS-
PCL) (TEGOMER) triblock copolymer were prepared.
The characterization of blends was performed by
FTIR, DSC, mechanical stress-strain analyses,
scanning electron microscopy (SEM), and their
hydrolytic degradation was performed in phospha-
te buffer (pH 7,4, at 37 °C). The blends were used
as matrices for proliferation of L929 mouse fibro-
blasts. The influence of TEGOMER on morpho-
logical characteristics and degradation rate of
blends was shown, as wel! as that of the matrices
to the cell affinity and growth.

3. Poly{L-lactide)/polyglycolide/poly{dimethyl
siloxane) {PLLGA/TEGOMER} terpolymers have
been synthesized by the ring-opening polymerizati-
on of L-lactide and glycolide with a,w-amine-termi-
nated poly(dimethyl siloxane} as prepclymer and
macreinitiator, using stannous octoate as a cata-
lyst. Terpolymers were characterized with GPC, 'H
NMR, FTIR and DSC. Porous films were produced
using a solvent-casting, particulate leaching tech-
nique. In vitro degradation of porous films was
studied in phosphate buffer (PBS) (pH 7,4, 37 °C),
followed by intrinsic viscosity, changes in mass,
molar mass, and ratio lactide/glycolide/TEGOMER
(determined by 'H NMR). Cell growth experiments
using Swiss 3T3 fibroblasts showed that the
copolymerization of PLLGA with TEGOMER influ-
ences the interactions of cells with polymer surfa-
ce, with reference to the improvement of the
biocompatibility of polymer systems.

4. Block copolymers with different hydropho-
bic/hydrophilic balance have been prepared. Na-
mely, ABA triblock copolymers, where A = poly-
(lactide-co-glycolide}, and B = poly(ethylene glycol)
have been synthesized by the ring opening poly-
merization of lactide and glycolide using poly(ethy-
lene glycol) as a macroinitiator and stannous octo-
ate as a catalyst. The copolymers were charac-
terized with GPC, 'H NMR, FTIR, DSC and ther-
mogravimetric analyses (TGA). On the basis of the
cell growth experiment (L929 fibroblasts) it is
supposed that the quantity of PEG in these copoly-
mers is too high, preventing in this way the adhe-
sion and proliferation of cells. The blending with
PCL was undertaken to decrease the hydrophilicity
of the system,

Maced. J. Chem. Chem. Eng., 26 (1), 69-86 (2007}
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5. Blends composed of poly(DL-lactide)-poly-
{ethylene glycol}-pely(DL-lactide) (PDLLA-PEG-
PDLLA) and poly(e-caprolactone) (PCL) were
characterized with FTIR, DSC, TGA and contact
angle measurements. /n vitro hydrolytic degradation
of copolymers and blends was performed in PBS
(pH 7.4, at 37 °C), through the changes in intrinsic
viscosity, mass and molar mass, indicating that
blends with the biggest percentage of PCL have the
smallest degradation rate. The cell growth experi-
ments, have shown that these blends are suitable
as matrices for attachment and growth of [.929 fibro-
biasts, where the number of cells on the blends’ sur-
faces is bigger then that of the copolymer’ surface.

6. An introduction of functional groups, for ex-
ample amino groups, into the polymer chain was
expected to increase the affinity towards bioactive
molecules, such as proteins and peptides. Thus, a
terpolymer of poly(L-lactide)/poly{ethylene glycol)/-
poly(L-aspartic acid), (PLLA/PEOQ/ PAsp) was syn-
thesized by ring opening polymerization of p-benzyl
L-aspartate N-carhoxyanhydride, Asp(OBzl)-NCA with
a,wrhydroxy terminated triblock PLLA/PEO/PLLA
copolymer as a macroinitiator. The resulting terpoly-
mer was characterized with: FTIR, DSC, 'H NMR,
TGA and “environmental’ SEM. In order to improve
the mechanical and physical properties, the rigid
and brittle PLLA/PEO/PAsp terpolymer was blended
with high molecular weight poly(L-lactic-co-glycolic
acid) copolymer, PLLGA (85/15) (M, = 45 500 g/mol,
M, = 95000 g/mol). The hydrolytic degradation
experiments were performed in PBS, pH 7.4, at
37°C. In vitro cell growth experiments confirmed
that (PLLA/PEQ/PAsp)/PLLGA blends are suitable
as matrices for the attachment and proliferation of
a significant amount of cells, but their number was
slightly higher than that on the PLGA copolymer's
surfaces. Consequently, there emerged the idea to
modify PLGA copolymer with protein, for example
collagen. It was expected that the bigger number
of amino groups would improve the interactions
between cells and polymer matrix (Number 7).

7. A carboxyl-ended triblock copolymer PEG-
PDLLGA-PEG was synthesized in two steps: first,
reacting poly(ethylene glycol)-bis-(carboxymethyl)
ether with thionyl chloride to obtain an acyl chleride
terminated poly(ethylene glycol) and subsequently
coupling this compound to hydroxyl terminated
poly(DL-lactide-co-glycolide}), PDLLGA. The newly
ended carboxyl groups of PEG-PDLLGA-PEG
were further reacted with N-hydroxysuccinimide
(NHS) in the presence of the bifunctional cross-
linking agent, dicyclohexylcarbodiimide (DCC).
PEG-PDLLGA-PEG and its active form, NHS-PEG-
PDLLGA-NHS were characterized with GPC, FTIR,
and 'H-NMR. The coupling of collagen type | to
NHS-PEG-PDLLGA-NHS was performed in phos-
phate buffer, and corresponding product was ana-
lyzed using FTIR. Cell growth of L929 mouse fi-

Maced. J. Chem. Chem. Eng., 26 (1), 69-86 {2007}

broblasts, using PDLLGA, NHS-PEG-PDLLGA-
PEG-NHS and PEG-PDLLGA-PEG, madified with
collagen, as matrices, has shown that introduction
of collagen significantly can increase the number of
cells on the copolymer’ surface,

8. Biodegradable and water insoluble copoly-
mers composed of long hydrophobic polylactide
blocks and short hydrophilic polyether blocks are
suitable for the preparation of tissue engineering
matrices and hard particles for controlled delivery
of active substances. On the other hand, multiblock
copolymers containing short polyester and long
polyether blocks show self-assembling properties in
aqueous solution; they form micelles with a structure
suitable for prolonged and controlled drug release.
Therefore, our further experiments were focused on
the synthesis of water soluble block copolymers
with short polylactide blocks, having amphiphilic
properties.  Pentablock  poly(DL-lactide)-b-poly-
{ethylene oxide)-b-poly(propylene oxide)-b-poly(et-
hylene oxide)-b-poly{DL-lactide) copolymers, with
different polylactide length, were synthesized by the
ring-opening polymerization of DL-lactide initiated
by poly(ethylene oxide)-b-poly{propylene oxide)-b
poly(ethylene oxide) triblock copolymer (Pluronic®),
as a macreinitiator, using one of the following cata-
lysts: CsOH-H,O, CaH,, Ca{NH,)s and Sn(Oct)..
The resulting copelymers were analyzed with GPC,
'H NMR, FTIR, and their agueous solution proper-
ties were determined by ¢loud point (CP) and criti-
cal micelle concentration measurements, using dye
solubilization method. Transmittance electron mi-
croscopy (TEM) was used for particle visualization.

9. The idea of functionalized copolymers ba-
sed on poly(lactide) was expanded to the synthesis
of polyglycidol-b-poly(ethylene oxide)-b-poly(DL-lac-
tide) (PG-PEQO-PDLLA) triblock copolymers, con-
taining a big number of hydroxyl groups. These
copoiymers form stable functionalized micelles in
aqueous solutions. The hydroxyl groups of polygly-
cidol blocks located at the micelle surface provide
high functionality, which could be used in further
chemical modification resulting in a potential drug
targeting agents. Triblock copolymers were charac-
terized with GPC, 'H NMR, and the micellization
process of the copolymers in aqueous media was
studied by hydrophobic dye solubilization, static
and dynamic light scattering, and transmission
electron microscopy.

Key words: biocdegradable and biocompatible (co)poly-
mers and blends; poly({DL-(L-)lactide-co-glycolide); polycaprolac-
tone-poly(dimethyl siloxane)-polycaprolactone; o,w-amine-termi-
nated poly(dimethyl siloxane); poly(e-caprolactone); poly(ethyle-
ne glycol)/poly(ethylene oxide), poly(L-aspartic acid); Pluronic®;
polyglycidol; matrices for tissue engineering; microspheres;
micelles; functionalized micelles.
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Blagoj Rizov

THEORETICAL AND PRACTICAL ASPECTS
OF LIQUID ALUMINUM-SOME TRANSITION
METALS INTERACTION

Abstract In this thesis, interaction be-
tween liguid aluminum and some transition metals
{Ni, Cr, Mn), was investigated from three main as-
pects: dissolution of the solid metals in liquid alu-
minum, mechanisms of intermetallics formation, and
sequence of appearance at the interface. Due to the
frequent use of nicke! as alloyng element in alumi-
num alloys, the great interest for nickel aluminides
and the typical behavior of their formation, the main
attention has been paid to the Al-Ni system. Thermal
effects generated by exothermic solid nickel- liquid
aluminum interaction were studied.

Laboratory and semi-industrial investigations
have been performed in the temperature range be-
tween 750-1150 °C and the interaction time of up to
1200 seconds in normal and reductive atmosphere.
For investigation in reductive atmosphere, special
experimental procedure was applied using a tube
shaped graphite device, designed especially for the
purpose of this work. Coreless induction furnaces
were used for melting, preheating and helding. Labo-
ratory experimental conditions were set up to corre-
late with semi-industrial operational procedures for
production of master alloys with high percentage of
transition metals (5-20 wt. %). Intermetallics formed
at the solid-liquid interface were studied by scanning
glectron microscopy, microprobe analysis and X-ray
diffraction.

The results show that dissolution of transition
metals (Ni, Cr, Mn) takes place in the presence of
intermetallics on the solid-liquid interface. The in-
termetallics formation and the sequence of forma-
tion depend on temperature, time of interaction
and concentration of transition metal in the melt.
For a specific temperature, the first intermetallic to
form is one which is in equilibrium with the melt,
according to the equilibrium phase diagram for the
corresponding system. The thickness of the inter-
metallics increases with time and concentration of
the transition metal in the melt.

On the basis of the results from our study, and
the experimental evidence and thoughts in the num-
ber of publications, a new adopted model based on
effective concentration approach has been proposed
for prediction of intermetallics formation during solid
transition metal-liquid aluminum interaction.

The results of laboratory and semi-industrial
investigations present useful data for defining the
most important parameters for optimal technological

procedure in the production of Al-Ni master alioys.

Key words: transition metals; liquid aluminum; intermetal-
lics; solid-liquid metal interaction; dissolution; thermal effects;
master alloys.

(18. X 2006)

Zagorka |. Koneska

ELECTROCHEMICAL PROPERTIES
OF ZIRCONIUM IN H3PQ4 AND NaOH
SOLUTIONS

A b stract Subject of interest in this thesis
was formation of Zr oxide films at different conditi-
ons and characterization of the formed oxides. Zr
oxides were formed at open circuit potentials
{(OCP) as well as at anodic polarization in HyPO,
and NaOH solutions (0,05-10 mol-dm™) at room
temperatures. Zirconium surfaces were subjected
to mechanical or chemical polishing or chatodical
polarization. Standard electrochemical techniques
were used for electrochemical investigations.

Research was focused on three main topics:

{i) Behavior of Zr at open circuit potentials.
Regularities of OCP dependence on the type and
concentration of used electrolyte were studied in
details.

{ii) Optical characteristics, i.e. optical constan-
ts n and k of both Zr substrate and oxides were
determined by means of ellipsometry. The same
technique was applied for determination of the
thickness of oxide films formed spontanecusly in
H;PQ, and NaOH (in-situ and ex-site conditions),
as well as ZrO, formed by anodization in the po-
tential range of 0 — 65 V. The thicknesses of in-situ
spontaneously formed films were 1.36 nm in 1 M
H;PC,, 1.23 nm in 1M NaOH and 3.5 nm in 0.1M
NaOH, while in ex-situ conditions the correspon-
ding thicknesses were 4.88, 4.1 and 4.84 nm, re-
spectively. Two potential ranges of different film
growth rate were distinguished. Up to 12 V com-
pact anecdic films were formed; while above this po-
tential porous ones appeared. In the former poten-
tial range NaOH formed films are thicker then the
H;PQ, in both conditions, but the electric field is
stronger in HsPO, formed films.

(i) The structure of anodically formed ZrO,
films was studied by means of metalography and
Raman spectroscopy. In both media, H;PO,4 and
NaOH, amorphous oxides formed. Crystaline oxide
(monoclinic phase) was determined in NaOH for-
med when a spark was producted during the ano-
dization, thus crossing spot temperature increase
due to the passing of high current.

According to the determined film characteris-
tics, the Point Defect Mode! (PDM) provides better
oxide growth description then the classical High
Field Model (HFM) does.

Key words: zirconium; oxides; anodic oxidation; electro-
chemistry; eliipsometry; Raman spectroscopy
(25. X 2008)
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IRENA MICKOVA

ELECTROCHEMICAL OPTICAL AND
STRUCTURAL PROPERTIES OF ANODICALLY
FORMED NIOBIUM OXIDES

A b srtact: By cyclic voltammetry, polariza-
tion measurements, photocurrent measurements
ellipsometry and Raman spectroscopy, the electro-
chemical, semiconducting, optical and structural
properties of niobium and its passive and anodic
oxide films formed in solutions of H,SO, were in-
vestigated.

Cyclic voltammetry was used for studying the
redox reactions that occur during the cyclic change
of potential. The formed passive films are stable in
all investigated concentrations of H,SO, frem 0.1
to 10 M, while in KOH at concentration of 2 M to
10 M, the reactivation process appears and de-
struction of passive films occurs.

It was shown that the passive and anodic
films formed on niobium surfaces are the semicon-
ductors of n-type in which the band gap energy
and flat bend potential decrease with film thick-
ness. Comparative investigations were also carried

out on thermally formed films and in the same film
the p and n-type semiconductor appears as a re-
sult of various mechanisms of oxidation.

The optical constants and thickness of anodic
oxide films formed in 1 M H,80,; and 1 M KOH
were determined by ellipsometric measurements.
The mathematical modei for determining the film
thickness and optical constants was utilized. It was
calculated that the film grows faster in 1 M KOH
and had a little bit higher complex refractive index
that in 1 M H;SO.,.

The kinetic analysis of the film thickness growth
of anodic oxide films with times showed logarithmic
law confirming the relatively high homogeneity of
the even at anodic voltage at 80 V.

The structure of passive and anodic oxide
films in the voltage region from 0 t0 150 Vin 1 M
H.80, and from 0 to 92 V in 1 M KOH was investi-
gated by Raman spectroscopy. It was shown that
the passive films were amorphous and the process
of crystallization was initialized at voltage of 10 V.

Key words: niobium; niobium oxides; passive films; cy-
clic voltammetry; photocurrent measurements; ellipsometry;
Raman spectroscopy

(14. X1 2006)

MATMCTEPCKUW TPYAOBN OABPAHETU
HA TEXHONOWKO-METANYPWKWUOT PAKYTET NPU YHUBEP3UTETOT ,,CB. KWPUI1 K METOOWUJ“
BO CKOIJE, 2006 TOAWHA

BacuneBuk AHeTa, PeonowKko cgHecyBame
Ha acthanten OGuTymed MoguduumpaH co Nnonu-
mep/nonumepHa cmeca (Rheological behaviour of
asphalt bitumen modified with polymer/polymer
based blends), 3. || 2006.

Aynckn PaHko, KouTponupaHa noposHa
CTPYKTYPA HA CTAKNo-Kepamuka of MeTanypLikv
Tpocku (Controled porous structure of glass-cera-
mics from melalurgical slags), 2. Il 2006.

MapuHkoscku Mupko, Wssnekysarbe Ha
TEeWwKW MeTann 0 0TnagHK BOoAW CO atcopruuja
Ha aKkTMBEH jarneH W npupodeH 3eonuT (Heawvy

metals removal from waste water with adsorption
on actived carbon and natural zeolite}, 12. IV 2006.

CramaToBcka Buktopuja, CvHTe3a v ucnu-
TyBare Ha edeKTUTe Ha pPacTeOpyBaYMTe Ha yn-
TpasvoneToBuTe cnexkTpk Ha N-apun cyncTutyu-
paHu naypamugu (gogexkamuaw) (Synthesis and
investigations of solvent efects on the ultraviolet
absorption spectra of N-aryl substituted lauramides
(dodecanamides)), 19. V 2006.

Nofitovska Maja, MeTogonormnja Ha npoek-
TUpPae KBANWTET HA KOHMEKUWCKW Npon3eoau
{Methodology for quality design of the apperal pro-
ducts), 29. IX 2006.

CMELMJANIUCTUYKA PABOTA

ONBPAHETA HA TEXHOMOWKO-METANYPLUKUOT ®AKYNTET

MPU YHUBEP3UTETOT ,,CB. KUPWUI U METOAMUJ" BO CKONMJE,
2006 FOAIVHA

Temenxosckn Bnapgo, MNpoekTupare Ha cTaHgapdHu OnepaTueHW ApoUueAypy BO NpeTnpujatue 3a
NpOM3BOACTBO HA aaMTUBK 3a rpafexHuwTso (Design of standard operational procedures in the enterprices

for production of building aditives), 11. IX 20086.
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OWNNOMUPAHMN CTYAEHTH

HA TEXHONOUWKO-METANYPWKAOT ®AKYJITET NPU YHUBEP3WTETOT ,,CB. KWPUN W METO[UJ”

2087.
2086.
2114,
2116.
2119,
2124.
2131,
2138.
2139.
2188.
2198.
2203.

2174.

2081.
2089.
2098.
2099.
2100.
2111.
2125.
2132,
2134.
2136.
2140.
2152.
2153,
2172,
2177.
2187.
2198.
2199.
2202.

2092,
2108.
2117,
2118.
2122,
2127.
2128.
2129,
2137.
2143,
2145,
2156.
2160.
2181.
2182.

2188,
2201,

BO CKONJE, 2006 TOAUHA

Ba3Ho HeopraHcKo MHKEHEPCTBO

Casos MunaH lNepo
Oumuescka CrojaH Corba
bowescka Mapko JacmuHa
Kuxeckn HaTawa AnekcaHaap
Ctounkoecka Aumutpria Bucepxa
Koeadescku Naszo Mopan
Jakwuk MunaH Pyxnya
3mejkoB 3mejko ViBan
["ypumHoBCKM BoxvH [lame
Crojmenoscki Bacundo JejaH
foprues Knpo TaHu

Maxcumos Teoxap MeTtoaw

Kepamuuko uHXeHepcTeo

Crojuesa bnaroj Envsabera

Ba3HO OPraHCKo M NOSTMMEPHO WHXEBHEPCTBO

MypTuwn Caguk MapTuHell
Munocaemesckun Munueoje Tomuya
CrojaHoscka Jbyn4o Mopgaqa
Januescka bopuc BunjaHa
CrojaHocka CTojaH Jinguja
LWermaHnoeuk CTojad flaHven
Auwmkoscka Togop Maja
CrechaHoscka AHrenko Jasvya
Benwoecka [Jparn Mapuja
Tackoscka Bnaroja ®pocuHa
Menes MNeHe Banepy
Awkanopa Jadko Mapuja
Benecka Mune Bunjana
Tpajkoseka flumue flotba
TojTosa Tpne KatepuHa
Joeanoscka Mertoan bunjana
Oypancka BpaHko [laHnena
Cmuneckun Ctojan fejanqo
Ayxocka Bopue Envsateta

Xayu-KpcTtesa Tpajko JacMuHa
CredaHoscka Bareo AHa
MeTtpecka Bnaroja AHnua
Janescka Cnasko XaknuHa
MNewesckn Momunno Nopax
Muuescku Atanac BeHyo
Nambecka TuHa Corea
AnactacujeBuk TuHa Maja
MuTeBcka Ctonnke flannena
Fopuescka Bopuc ©pocuHa
Xayu Nayrosa MeTtoauje Jbynka
Wnuk Tpaj4e Anekcangpa
Papreancka JamjaH Mapuja
Hepenkoea Ctojan fbybuHka
KpakyroBcka JoeaH TaTjaHka
CramaToBcka LiseTko CHexaHa
MuTuk Brajko Hatawa

MpexpanbeHo ¥ GUOTEXHONOLIKO HHXEHEPCTBO

MNpexpaHbeHa TexHonoruja

4 maj

30 jynm

3 jynn

30 jynu

30 jynv

7 jynw

10 jynn

10 jynn

26 cenTemMepH
& HOBMBPM
25 AeKeMBpH

27 jyHuw
11 jynu
11 jynm

20 jaHyapu

& MapT

17 chespyapu
23 mapT

13 anpun

3 maj

29 Maj

13 jyHn

3 jymu

6 Aekemepu
28 pexkeMapw
27 nexkemspu

6 jynm

3 jyrm

10 jynu

7 CenTeMBpun
22 HoEMBpKU
23 HoemBepu

11 janyapwn
12 cbespyapu

30 mapT

13 anpun

27 jyHu

10 jyrmm

21 cenvempepn
7 HOEeMBPH

27 pexkemBpu

17 dbespyapw

6 chespyapw
28 ¢heBpyapu 2123. Naaapos Pucto MNeTap
18 anpun 2146. [loHee Ctpaxun Pueto
20 anpun 2148. Cnaskos [lywko MapjaH
27 anpun 2148. Josecka braroj AHa Mapuja
12 Maj 2150. Wnujocka Caetozap Meana
12 maj 2158. Mykaetosa 3opaH WpeHa
16 jyHu 2158. XpucTtos CuMeoH XpucTo
21 jyHu 2161. JosaHosckM JoeaH Muxajno
30 oKTOMBPH 2171.  Mwuyescka Ctojmup Bnaraya
21 nexKemepu 2184. KocTypcka bpaHke HpeHa
27 AeKeMBpY 2205. Tanewscka AnexcaHgap Cnasuya
BuoTtexHonoruja
29 cenTemBpyn 2141. Wnwjesa Jbynyo Bnarvya
2163. Jauxoea bnaroj BunjaHa
2164. Cannamaesa MaHpe Cnarfama
11 jaHyapu MeTPOXEMKCKO MHIKEHEPCTEO
7 cespyapw
30 jaHyapw 2088. Metpecku Maye Mapjax
9 MapT 2097. Tacesa Kupwn BaneHTuHa
16 mapT 2101. WMeaHoecku bnaroja Kpyme
14 anpun 2103. Crojanoscka Tomucnas burbasa
19 anpun 2110, TpajaHoecka Banye CHexaHa
13 jyHu 2121. CumoHoscku Jbynqo Haym
20 jywiu 2126. KoHecku Wnuwja [paran
29 cenTemapu 2133. Komgoscku Mapko KocTa
23 jyHu 2147. [JOyxaguobeka Kpeto Mupjana
7 jynu 2196. Tanescku Mengo Cawo
6 jynu 2204. Hepesa Pucto XpucTuHa
25 cenTemBspu 2208. Yuyocku Ctauko opaH
5 OKTOMBpPH
14 HoemBpH [wn3ajH M MeHaUMEHT BO XeMWCKaTa MHAYCTpUja
7 BaKeMBpK 2151, 3narescka Hukonue Wnunka
22 pexemBpu 2157, Crapkoscka Haym-e Jarnuxa
19 pekeMspu 2167. Benuukosuk CTojaHue Anexkcanaap
2168. CapakuHuesa Jann Hewka
2192, JaHescka 3BOHKO JacmuHa
16 chespyapy 2194, 36unuk Munopag CpeteH
6 anpun
26 anpun TeKCTUNHO HHKEHePCTEO
27 anpun 2082. AnacTaposa [opfu Jynujana
27 anpun 2091, AtaHacosa [lumuTtap BukTopuja
5 jynu 2104. Tewoewk Borgad Moxuka
7 jynu 2109. BowHaxkosa Auo Haguua
7 jyru 2142, Tpajasoscky Bnaxe ToHu
22 jynn 2162. BapjakTapoB Jawap OpxaH
29 jyHn 2170. Empyna Ceng Fynwex
28 jyHn 2183. MMetpoea Bojad BecHa
7 jynu 2206. MNanoscka Pape JacMmunka
7 jynm
20 oKTOMBPH KOH(heKLUCKO MHKEHEPCTBO
26 OKTOMBPU
20 HoeMBpH 2090. Tpajanosa MBaH KocTaguHxka
2093. ApHaytosa 3opaH Jbybuya

25 nexkemspu

17 chespyapn
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2107. CrojaHos Anue Toaop 30 mapt EKCTPaKTHBHO METANypWKO HHKEKePCTEO
2112. Apcosa ®uganqqo AHeTa 17 anpun .
2102. Taroscka bnaroj JacmuHka 22 a

2113, Taceckw Hukona FopaH 18 anpun fiaro) ac .cbespy Py
2115. JaHes Naao CrojaHue 20 anpun 2135. Tpnkos fletap Onusep 21 jyrm
2120. Apcoscka Kupuo Cnaewua 28 anpun 2180. Caparunos bnaro| 3opaH 12 okTOMBDU
2130. NMetposa Bacun Ana 9 jyHm
2144, JoeaHcea flamjas Mapwvra 29 jyHu EkcTpakTUBHA METanypruja
2155 Papynoscka flamue flecarika 7 jyrm 2154. CrojaHosckuno MuTe 3opad 7 jynu
2185, Januescka Mnajen Maja 14 jynw 2200. Muxaunos JosaH CTojue 26 nekeMBpu
2169. Tonosa Masne Coma 18 cenTemBpH
2173. Tyu.l.eacxa Bnaroj Mapjaxa 25 cenTemspy MPepaBoTyBasKo METAMYPUIKO HHKEHEPCTBO
2175. TpajaHocka Cnobopaq bnarvya 3 OKTOMBPHW
2176. Kanajyvesa Mopgar Tujana 27 centeMepu 2086. Apcocka Muxajno Havanuja 3 thespyapw
2178. Kaowngee bynuo Bopjau 25 OKTOMBPM 2094. Moxamed Maxmoya AbabHex 28 hespyapu
2185. Lgetkoea MNaHTe CyaaHa 9 HoemBpK
2186. Capakukyesa JaHn Maja 10 HoeMBpU 14 Npepabotyeayka MeTanypruja
2190, BowuHosa AnekcaHgap Janwena 14 neKemspwn 2166. DUnUNoBMK parvwa Muogpar 14 jyrm
2191, AHTONOBMWK A!alp,puja Mapwja 22 HoemBpy 2197. [lumorcku Masap ope 19 pekemapu
2183. Cresuescka [opfu Maja 21 HOEMBpPH

DOCTORAL THESIS

DEFENDED AT THE STS CYRIL AND METHODIUS UNIVERSITY, THE INSTITUTE OF CHEMISTRY,
FACULTY OF NATURAL SCIENCES AND MATHEMATICS IN SKOPJE, 2006

Biljana Pejova

CHEMICAL DEPOSITION, OPTICAL
AND PHOTOELECTRICAL PROPERTIES
OF THIN FILMS OF SEMICONDUCTING

NANOCRYSTALLINE MATERIALS

A bstract Inthis PhD thesis, chemical
methods for deposition of several nanocrystalline
semiconductors in thin film form were developed.
The structural, optical, electrical and photoelec-
trical properties of the synthesized materials were
investigated. The systems studied included four
binary semiconducting compounds: ZnSe, SnSe,
Bi,S5, In,S3, as well as two ternary semiconduc-
tors: AgBiS, and CulnS,. Besides the chemical
methods, also sonochemical routes to Bi,Sa, IN:Ss,
AgBiS, and CulnS, were also utilized, irradiating
the reaction systems by a high-intensity ultrasonic
probe (100 W/cm®) with frequency of 20 kHz using
a direct-immersion ultrasonic horn. The average
crystal size values of the studied systems depos-
ited in thin film form and as bulk precipitate from
the same reaction systemn, determined on the basis
of intrinsic broadening of the diffraction maxima
(using the approach of Debye-Scherrer), confirmed
their nanocrystalline character and the predomi-
nance of the cluster mechanism of crystal growth.
Heterogeneous sonochemical effects were found
to lead to average crystal size decrease in all of
the studied systems, while the post-deposition an-
nealing led to average crystal size increase. Multi-
ple regression analysis techniques were used to

Maced. J. Chem. Chem. Eng., 26 (i), 69-86 (2007)

perform a refinement of the unit cell parameter val-
uves of the synthesized materials and o derive
conclusions about the existence of lattice strain.
On the basis of the measured spectral dependen-
cies of the absorption coefficient of the studied ma-
terials in thin film form, conclusions about the cor-
responding band structures were derived and the
band gap energies were calculated on the basis of
Fermi's golden rule for band-to-band transitions,
employing parabolic approximation for the disper-
sion relation. The evolution of these quantities
upon thermal annealing of the films was studied as
well. Due to the nanocrystalline character of the
studied films and the spatial confinement of charge
carriers’ motion within semiconductor quantum
dots, the band gap energies of as-deposited mate-
rials were found to be blue-shifted with respect to
the macrocrystalline values. Red shifts of the ab-
sorption onsets were observed upon annealing,
accompanied by irreversible disappearance of size
quantization effects. The sub band gap absorption
of the studied films was investigated as well. In the
case of ZnSe and CdSe, temperature dependen-
cies of the band gap and Urbach energies were
studied and interpreted employing concepts of
contemporary sclid state physics. Temperature de-
pendencies of electrical resistivity of the films were
measured and these data were used to calculate
the thermal band gap energies as well as the impu-
rity levels ionization energies. Changes in thin
films' resistivities upon average crystal size increa-
se were used to estimate the changes of barrier
heights at intercrystalline boundaries. In the case
of films manifesting internal photoelectric effect,
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the spectral dependencies of stationary photocon-
ductivity were measured. On the basis of these
data, further conclusions about the band structures
of the studied semiconductors were derived, em-
ploying several approaches. Photoconductivity re-
laxation dynamics in the studied systems, upon
interaction with short light impulses, was also in-
vestigated. By analysis of the oscilloscopically
measured relaxation curves, conclusions were de-
rived about the charge carriers’ recombination
mechanisms and the average lifetimes of the
photocarriers (i.e. relaxation times)} were calcu-
lated. Lux-ampere characteristics of the photocon-
ductors were measured and analyzed as well. On
the basis of these investigations, conclusions
about the potential applicability of the studied ma-
terials were derived.

Key words: semiconductors; thin films; quantum dots;
chemical deposition; sonochemical deposition; band structures;
optical propetties; electrical properties; impurity level icnization
energy, photoconductivity, Urbach energy; photoconductivity
refaxation dynamics.

(18. 1 2006)
Janko Temelkov

CHEMICAL COMPOUNDS OF BILE CALCULI
AND OTHER CHARACTERISTICS OF BILLIARY
CALCULOSIS IN THE POPULATION
OF REPUBLIC OF MACEDONIA

A b s tra ct Surgical removal of lithogenic
bile in patients in Republic of Macedonia is rising
by 8-12 % each year for the past 20 years and is
considered to be the most frequent abdominal op-
eration. In order to determine the main cha-
racteristics of cholelithiasis in R. M. we performed
chemical analysis of bile excretions and gallstones
in 201 samples obtained after surgical removal in
our group of patients. The patients in our group of
interest live in different territories of the state that
were defined as 6 regions with different specifics:
Skepje and Kumanovo, Tetovo, Gostivar and De-
bar, Prilep, Bitola and Kavadarci, Veles, Stip and
Gevgelija, Strumica and Valandovo. The age of
patients was between 20 and 70 years. The great-
est number of women in our group of patients,
66,3 % were in the ages between 41 and 55. The
greatest number of men in our group of patients,
71,4 % were in the ages between 46 and 60.

Cholelithiasis was 4,7 times more frequent in
women than in men,

The most frequent factors that influence the
appearance and rise of the disease in our exami-
ned group of patients is: stress with 83 %, over-
eating and obesity 60,6 %, familial influences and
genetic predisposition 32,8 %, nutritional reasons:
eating a lot of food rich in fat and also, greater
number of pregnancies.

According to the results of the examinations
of the tithogenic bile in the group of 190 sampies,
80 % had lower mass parts of water. In 55,5 % in
the sediment of the bile we found crystals of cho-
lesterol and grains of Ca-bilirubinate. In 59 % the
ration of micellary state was in disorder, which pro-
vided existence of two and more physical phases
in the system.

The most frequent constituent of the gal
stones is cholesterol with values of 38,5 — 99 W/%
mass parts, then bilirubin with 0,05 — 41,2 W/%,
The chemical analysis of the bile calculi in the pa-
tients with cholelithiasis showed pure cholesterol
type in 6,95 %, cholesterol type in 66,2 %, mixed
type of calculi, made of cholesterol and bilirubin in
22,38 % and bilirubin type of calculi in 4,47 % of
the patients. Calculi with greater mass part of
bilirubin were found in the group of patients from
the southern parts of the country: Prilep, Bitola and
Kavadarci, Veles, Stip and Gevgelija, Strumica and
Valandovo.

Hematologica! results showed that most of
the parameters were within the reference values.
In 67 % of the patients the blood levels of choles-
terol were above the higher reference value. The
values of triglicerides in the blood were above the
higher reference value in 41 % of the patients.
Higher values for the enzymatic activity for AST,
ALT, AP and y-GT were observed in 16 % of the
examined group of patients.

Key words: cholelithiasis; chemical, compounds; gall-
stones; cholesteral, bilirubin; bile excretions; bile sediment; risk

factors
(28. IV 20086)
Goran Stojkovié

INVESTIGATION OF THE REACTIONS
OF PROTONATION OF SOME AMIDES
IN HIGHLY ACIDIC MEDIA WITH
UV SPECTROSCOPY

Abstract Inthis work, the protonation of
ten aliphatic amides of the type R-C(O)-NR’,
(when R=H, Me; R’= H, Me, Et, Pr, -Bu and Bu),

‘and eleven aromatic amides (methyl-, chloro-, ni-

trosubstituted benzamides in meta and para posi-
tion, benzanilide and three benzotoluidides) in sul-
phuric acid media was studied by UV spectroscopy
in the 190-350 nm region. Characteristic vector
analysis was successfully applied to separate the
effect of protonation from the medium effect for
aromatic, unlike aliphatic amides where CVA failed
because of the hypsochromic shift of the proto-
nated base under 190 nm. The first characteristic
vector (CV) captures about 95-98 % of the vari-
ance and the second CV ~100 % of the cumulative
percentage variance in the region 200-350 for
benzamides and 210-350 nm for benzanilides.

Maced. J. Chem. Chem. Eng., 26 (1), 69-86 (2007)
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The dissociation constants and the solvation
parameters m* and ¢ were calculated using the
excess acidity method and Bunnett-Olsen method.
The pKgn' values of aromatic amides obtained with
H, function are in satisfactory agreement with
those calculated with previously mentioned meth-
ods. For acetamides which are stronger bases and
should be protonated at lower acidity, EAM ob-
tained worse results.

When the Hammett's equation was applied
on the investigated formamides and acetamides, in
any possible combination of Taft's constants, no
satisfactory correlation was gained. From the Taft's
approach, it can be concluded that the polar effect
is insignificant compared to the steric effect. The
pKay' values of benzamides were correlated with
structure using the Hammett (o= —0.91) and Taft
approach. It was found that for both substituted
benzamides {meta and para) the inductive effect is
more relevant than the rescnance one. The ba-
sicity of the benzanilides is increasing following this
substituents order: H < m-Me = p-Me < o-Me.

Furthermore, it was presented that Counter-
Propagation Artificial Neural Networks optimised
by employment of genetic algorithms could be sat-
isfactory used for pKan' values prediction for the
investigated group of compounds.

Key words: UV spectroscopy; formamides; acetamides;
benzamides; benzololuigides; protonation constants; Hammett-
Taft correlations; pKsw® prediction.

(7. VI 2006)

Petre Makreski

STUDY ON THE VIBRATIONAL SPECTRA
OF SOME OXIDE, SULFATE
AND SILICATE MINERALS

Abstract Vibrational spectra of seven ox-
ide, six sulphate and sixteen silicate minerals (se-
ven nesosilicates and nine inosilicates) originating
from the Republic of Macedonia were studied. The
infrared spectral investigations were carried out for
the following oxide minerals: hematite, magnetite,
limonite, goethite, corundum, rutile and chromite. In
addition to the absorption in the far infrared region it
was sometimes necessary to record the mid IR
spectrum (for example, limonite, goethite). A pro-
nounced frequency difference for the bands origina-
ting from the same mode was found in the IR spec-
trum of the mineral with high refraction index (e.g.
rutile). The studied powder X-ray diffraction pat-
terns of the minerals were used to provide a rapid
check of the purity of the mineral, as well as to
identify the present impurities. Strong correlation
between the content of the determined elements in
the mineral and the mineralogical characteristics of

Maced. .J. Chem. Chem. Eng.. 26 (1}, 69-86 {2007}

its locality was found. Identification of the sulfate mi-
nerals: anhydrite, brochantite, chalcanthite, potassium
alum and epsomite using vibrational (infrared and
Raman) spectroscopy was unambiguous. Due to
the present gquartz impurity being detected by both
vibrational technigues, difficulties were encountered
in the characterization process of jarosite. It was
found that the infrared spectra could distinguish be-
tween the studied hydroxide and hydrate sulfate min-
eral. Namely, the v(OH) spectral region of the OH-
containing minerals brochantite, Cus(SO.)(OH)e,
and jarosite, KFe3(SQ4)2(0OH)s, is characterized by
the appearance of narrow and better separated
bands as compared with the v(H;Q) spectral region
of the studied hydrated minerals: potassium alum,
KAI(SQ,4),12H,0, chalcanthite, CuS0,-5H,0, and
epsomite, MgSQ,-7H.O where complex broad band
appears. In fact, these bands served as an evi-
dence of the strength of the hydrogen bonding.
Namely, it was found that the shift of the centroides
of the v(H.O) bands to lower frequencies corre-
sponds to the increase of the hydrogen bonding
strength in the structures of the studied minerals.
On the other hand, more pronounced discriminating
features for the studied OH-containing sulfate min-
erals were provided by the study of the spectral
region of their internal SO, modes. The identification
of the studied nesosilicates: almandine, spessartine,
zircon, titanite and kyanite by vibrational (IR and Ra-
man) spectroscopy was unequivocal, whereas
some difficulties appeared in the identification
process of staurclite and clivine (forsterite or faya-
lite) specimens. It was shown that, even when
higher-wavelenght excitation line (1064 nm rather
than 514 nm) was used, the laser power could
cause substantial Raman spectral changes, as was
the case with the studied almandine sample. Al-
though an inversion centre is present in the space
groups of the studied pyroxene (augite, carpholite
and ferrojohansennite), pyroxenocid (bustamite and
rhodonite) and amphibole minerals (glaucophane,
arfvedsonite, tremoliteactinolite and hornblende),
iR-Raman doublets were observed, Their appear-
ance was explained by the presence of so called,
tetrahedral-octahedrat-tetrahedral (TOT) strips in
the structures whose stacking sequence symmetry
dominates over the crystal symmetry and deter-
mines the activity of the normal modes. It was also
found that higher wavenumbers of the charac-
teristic v{XOg) modes in the IR spectra of the py-
roxenes compared to the lower wavenumbers of
the corresponding mode in the spectra of pyrox-
enoids could be used to discriminate between pyro-
xenes and pyroxenoids. Furthermore, it was found
that the number of the IR bands in the 800650 cm'
region is the same with the number of the tetrahe-
dra in their repeating unit. In the case of amphibo-
les, the number of IR bands in the v(OH)} region
was used to determine the number of the different
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cation types in the mineral because it was found
that the presence of different Y cations in various
octahedral sites causes differences in the spectral
picture. However, variation of the extent of the sen-
sitivity to impurities between the two vibrational

techniques justifies their simultaneous application,
confirming their complementary.

Key words: infrared, Raman, vibrational, spectra, powder
X-ray diffraction, oxide, sulfate, silicate minerals.

(11. VIi 2006)

MAMMCTEPCKU TPYQOBU
OOBPAHETU HA UHCTUTYTOT 3A XEMWJA HA NPUPOAHO-MATEMATUHKNOT GAKYNTET
NP YHUBEP3UTETOT ,.CB. KWPUJT1 U METOAUNJ*
BO CKOIJE, 2006 TOOWHA

Buonera WBaHoBsa, PaspaboTka Ha MeToam
33 ONpegenyBarbe Ha pe3vayanHu MOHOMEPH
ocnobofeHn of sabapcky NNOMOBU 1 NEeKOBW BO
Buonowxkm dnywan coO BUcOKoedmkacHa TedHa
xpomarerpachuvja (Development of methods for de-
termination of residual monomers released from
dental materials and drugs in biological fluids using
high-performance liquid chrormatography) 5. V 2006.

CaHu Hemupy, M360p 1 AM3EH HA XEMUCKK
EKCNEPVYMEHT BO ONTHUHKE Npoekuuja 3a HacTa-
BaTa MO Xemwuja 3a npsa u BTOpa roguHa rumHa-
ancko obpasopanue (Selection and design of over-
head projector chemical experiments for the first and
second grade high-school education) 10. V 20086.

MuneHa Jankynoscka, Onpegenysare Ha
KOHCTAHTUTE Ha gucoumjaumja Ha HeKOW He3aacuT-
EHN KapOOKCUNHW KUCENWHW BO CUMHO KWcena
cpeavHa (Determination of dissociation constanis
of some unsaturated carboxylic acids in strong acid
media) 8. V1 2006.

Cangpa Oumutposcka JlazoBa, CTPyKTYp-
HA KOPenauuWv Kaj pasnuqHi u3omopdgHn cepuu
o4 TUNOT Ha neposckuwT (Structural correlations at
various isomorphous series of the perovskite type)
g, Vi 2006.

Carba KocTaguHOBMK, KBanvTaTuBHa n KeaH-
TUTETUBHA aHanu3a Ha eceHuwjanHu macna oj
KopaTa Ha nopTokan, MMMOH W MaHAapwHa co
ynotpeba Ha racHa xpomatorpachuja (Qualitative
and quantitative analysis of essential oils of the
peel of orange, femon and mandarin using gas
chromatography) 13. VIl 2006.

Joxuya-Majaa byHganecka, KoHueHntpupa-
He U ONpeaenyBarbe Ha BKYTHATA COOPMMHA U Ha
xeMUcKTe HOPMKM HA ENMeMeHTW BO Tpari BO
BOAY CO aroMCKa ancopnuyvMoHa chekTpoMeTpuja
(Concentration and determination of total content
and chemical forms of trace elemments in waters by
atomic absorption spectrometry) 10. X 2006,

Mupjana Jankynoscka, OgHecysarbe HA HO-
BU gepuBaty Ha 1,2.4-TpMasonuH-3-TMOH BO pas-
NndHn Meguymun (Behaviour of new derivatives of
1,2 4-triazoline-3-thione in different media) 10.X
2006.

MBaH Cepadmmoscku, Onpegenyearbe Ha
XeMUCKMTE (DOPMW Ha apCeH W XinBa Bo puba co
NPUMEHA Ha aTOMCKAa ancoprnuvoHa CnekTpoMmeT-
pwja (Speciation analysis of different arsenic and
mercury species by atornic absorption spectrome-
try) 29. XIl 20086.

CNEUNJANNUCTUYHKN PABOTH
OAEPAHETWU HA MHCTUTYTOT 3A XEMWJA HA NPUPOOHO-MATEMATUHKWUOT DAKYNTET
BO CKOMNJE BO 2006 TOOUHA

BaHrenuya EHumuTeBa, lNpuMeHa Ha Ko-
Bant{lll) TeTpaMeTMNEHANTHMOKAPGAMAT KAKD KO-
NeKToR 3a KohnoTauMeHO KOHUEHTPpUpaHe Ha ene-
MEHTK BO TParv M HMBHO ONPEenenyBaHe CO aToM-
CKa ancopnuuMoHa cnexkTpomeTpuja (30. VI 2006),

MuneHa Tacecka, Cenapupare Ha enemeH-
TW BC TparM 04 MUHEpPanun Ha fakap W Xerneso u

HVWBHO OMpegenysBare €O aToOMcKa ancopnuuoHa
cnekTpomeTpuja (3. VII 2008).

Harawa Bakpecka Kopmywocka, 3acrane-

HOCT HA TELIKW METann BO CNaTKW BOAM Npes #
N0 HUBHOTO npedncTysare (11. VIl 2006).
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7457
2220
7463
6843
7459
7675
6837
10682
10205
7452
6836
6500
5733
6648
9282
8043
7887

HacTaBHa HacokKa

AUNAOMUPAHU CTYOEHTH
HA MHCTUTYTOT 3A XEMHJA HA MPUPOOHO-MATEMATUYKUOT ®AKYATET

nPK YHUBEP3UTETOT ,,.CB. KWPHUJ1 U METOQNJ"
BO CKOMNJE, 2006 roguHa

(avnnomupanun npodecopu No xemuja}

Crojanyecka MNetpe Cuneana
Jankosa Xueko XaknuHa
MNeTtposa [eopre Mapuja
Tanescka [‘oprija Orveepa
Hajaocka IbySomup Menqe
Kouocka Hukona Hatawa
Jaukynoecka Toge TaTjana
Atanacoscka MNeTpe AnexkcaHapa
Hukonoscka Aveanve Cawka
Tacescka Bopuc Marganexa
Cynejmann flectan Onopuje
JakumoBecka Xuexko Enena
AnTonwjeBcka Cnoboaan Jbybunka
Weanoecka bnareja Anekcadgpa
Knehuecka Agem EMuHa
Kumescka Tomucnae AHura
Cramenuk fparo Qywwvya

1 cheBpyapm
1 cheBpyapn
17 chespyapu
1 mapTt

20 anpun

15 maj

17 Maj

22 maj

29 Mmaj

16 jyHn

19 jyHu

12 jynu

17 jynu

1 cenTemepu
4 CKTOMBPM
10 oxTOMBPY
27 pexkemspu

MNpenapaTMBHa ¥ AaHANUTUYKO-CTPYKTYPHa HacoKa
(AMNNoMUpaHu MHXXEeHEePKW No xemuja)

8652
10200
8069
7708
7126
7697
6853
7127
7149
6331
6532
2785
7480
6889
6525
6861
7705
7497
7709
9288
10197
5771
8321
6539
1961
8664
9084
5753
5750
7124
7488
6868
8056

MeTpywencky Moue opfu
Crojanyecka (MeTpe Cuneana
Oumockn MNoue JosaH
MNeTtkocka MNeTtap Nnavja
Axmetu Xabub Jbaypa
Puctosa bnaroj4o CHeluka
Manecka Kpcte Jo6puna
Hukonosa flumye MNeTpaHka
LiseTanocka Kupo Buonera
Canesa [ywaH Jacmuxa
Donena {opfu Hatawa
floresa Aparonyé Qparsua
Maeneckn Maene Hukona
Cnacoecka Munopag AnekcaHgpa
JoeaHoBckmM Tome Bojan
lopfuescka fby6e 3opuua
Munegcku Bopko Urep
Anfenoeckun bpaHko JejaH
Crojkocka JosaH KaTepuHa
Kouescku Ctesqo BaHyo
Keovocka Hukona Hartata
Cnupkocka XXueko bunjana
Cnuprocka bparko Enu
Borojesckm Bopko Toaop
Anexkcosa Bpanko EMunnja
BonkaHocku Kocte CTojaHue
Weanoscka MXueko Mabpuena
JoBaHwecka Pyce AHeTa
KyamaHnoseka Bene Maja
CrojaHoBckn Cnaco Anekcangap
Wrnujockn Bopue Jume
CrojaHoseka TpajaH EMunnja
Boxurobcka Kpeto Maja

19 jaHyapw

1 chespyapu
17 thespyapu
27 thespyapu
8 mapT

17 mapT

31 MapT

5 anpun

5 anpun

11 anpun

21 anpun

8 Maj

10 Maj

11 maj

17 M3

18 Maj

23 maj

29 Maj

9 jyHu

28 jyHu

3 jynn

3 jynm

10 jynn

12 jyni

14 jynu

14 jynu

15 jynn

15 cenTemepu
20 cenTemapu
26 cenTemepu
2 OKTOMBpPW
2 OKTOMBpPK
16 OKTOMBPW
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5114
7491
8659
8645
8311
4427
6325
8320
7134
5547
7423
8051
8323
8310
8083
929
8063
8663
4698

8681
BE79
8986
8677
8678
9056
8684
8890
8683
8673
8665

Togoposcka flpare MapuHa
Yaepapes Bnagvmup Jopgan
Cnupesa Bute Mapuja
Hukonocka Hukona Wpena
Hactesa Kpcte HMpeHa
Bacunwjagoecka MNaene Mapuja
Cnacobcka [opfe CHexaHa
Koukosa Bacun KatepuHa
Jbatugpm Jymun Achpum
Pagynceuk Moue JacMuHa
dununesa Vinuja Cawka
Munuesa [paru MasnuHka
Tpajkocka Wnwja XpucTuHa
Maesnosa Bacun Mapuja
Hukonoea Cnas4yo [lymeHvka
MeTtpecka CtesaH JacMuHa
Oumanosa Tome Bace
Pawkoscka Cnap4yo Anexkcasgpa
Crojanoscka Kupun bursana

Hacoka

aHanuTU4yKa GuoxeHMm|a

18 OKTOMBpM
18 okToMBPHM
20 okTOMBPK
24 oKTOMBPU
26 CKTOMBPM
30 okTOMBPN
30 okTomBpK
31 oxTOMBPU
31 okTomBpPK
31 oKkTOMBpMH
31 okTOMBPK
3 HoemBpK
29 HoeMBpKH
30 HoeMBpKH
7 DeKeMmspm
13 AekeMBpM
25 pexkeMBpu
27 AeKeMBpK
28 nexkeMBepu

{AUNNOMUPaHM HHXEHEDHU NO XEMKja)

KpakyToscka [‘opfv Mapuja
Tpenuescka Ctojan Onruya
Cazgosa [byndo KaTtepuHa
MaTteHu4apcka JosaH 3opka
Byjapocka [opivja Bunjana
MeTkoBcka Mune Axa
Cokonoecka Toge dpocuHa
KocTtoscka Cnase Bepye
MunaHobscka Mune EnecHopa
CraHojkos CToj4e Anekcaxgap
Anocka Hukona AujaHa

HacTaBHa Hacoka

16 jaHyapu
16 jaHyapw
17 jaHyapwm
15 cpespyapwm
4 Maj

12 maj

17 Maj

29 maj

31 maj

6 jynn

30 okTOMBPU

(AvnnomupaHM npodecopwn no GMonoruja—xemuja)

7627
8352
6592
8226
8339
2020
6982
8347
8348
8888
7613
B894
8893
9030
8025
7610
7798
8885
8242
6074

Memannosckv JoHys Mapuc
Cenmanu Ncak AivHauTa
CepacpuMocka Maepun TaTtjaHa
AnacTtacosa bopuc AHa
Mwutesa Bnaxo [parvya
Tparadescka Page Mapuja
ButaHosa 3opaH EMuya
Taupu Taup Jtaypa

Kpocw [lesaT ApguTa
MaHrocka Munyo Harawa
Angpecku JumnTpuja Bnapo
Ulaspecka Hayme XpucTuHa
l“optuescka Jynuo Cynumua
AHapeescka CuiMo bureara
Axppeescka Cumo Bnara
Banaynues Jumutap MunaH
OHuescka Page [Aparana
Nasapocka CumoH BunjaHa
Cacauxcka Bnaroj Mapuja
Mon-AuMuTposa ["opfe Mapuja

24 jaHyapu

2 thespyapwu

3 chespyapu

6 mapTt

5 anpun

25 Maj

7 jyHun

7 jyHn

9 jyH#m

16 jyHu

23 jyHn

26 jyHn

25 centemepu
26 centemMspu
26 cenTeMBpw
29 cenTemspu
3 OKTOMBpPHM

5 OKTOMBPH

6 OKTOMBPW
20 oKTOMBPH
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25 OKTOMBPUH
27 OKTOMBpM
30 okTOMBPW
30 oKTOMBPH
31 oKTOMBPM

8884 Haymocka Kupo Jannena
7796 Joeawoscka CTojMup MupjaHa
7801 Kawnm Hacho Bekum

7192  Asuc WGumw Hasmuje

5021 Anexcoea CaMgpe XpucTuHa

31 OKTOMBRMH
31 okTOMBPM
31 OKTOMBPUK
10 HoemBpK

12 gexkemspu

9448 [lerposcka 3soHKo LiseTaHka
6469 Crojuescka CrojaH HaTtanuja

7790 Tonesa Jbybe Cnafana

7214 ®etaoscxa CkeHgep [unteH

6647 Kapakawes Hukona Axgpej

W3BECTYBAKE U NOKAHA

Bo nepuoaoT oa 4 o 6 oktomspu 2007 Bo UHCTK-
TYTOT 3a xemuja npu MNpUpogHO-MAaTEMaTUMKUOT ha-
KynTeT Bo CKoMje Ke ce oapu

VIl KOHrpec rno 4McTa U NpMMeHaeTa Xemuja
Ha cTygedTuTe oa MakegoHnja
{co mefyHapoaHO y4ecTeo)

Ha OpraswaaynoHHWoT oabop My npertcraBysa
3a[0BOMCTBO A T NOKaHW CTydeHTUTE o4 MakejoHu-
ja fa 3emaT aKTMBHO Y4eCTBO Ha KOHIPEecoT, €O WTo Ke
Ce OTBORWM MOXHOCT 33 pa3MeHa Ha Waewn, MCKYCTBAa 1
3HaeHa NOMefy CTYAEHTUTE M MHCTUTYLUKTE.

AnctpakTuTe Ke 6upaT npudakaHu camo BO
enekTpoHcka thopMa, ucnpaTeHu Ha e-mail agpecarTa:
vladop@iunona.pmf.ukim.edu.mk. ABTopuTe (M HUBHWTE
MEHTOPKM) Npe3eMaaTt LenocHa OAroBOPHOCT 3a coap-
MUHATA Ha ancTPakTuTe.

YuecHUUMTE Ce AOMKHW ga nnartaT koTusauuja of
10 eBpa.

Co no4ur
npeTceaaTen Ha OpraHu3ayuorHuoT ofoop,
acuct. M-p Canppa flumutpoacka-ilazosa

KOHIMPECU ¥ KOH®EPEHLIUM

2008 Winter Conference on Plasma Spectrochemistry
6 — 12 January 2008

Temecular, CA, United States

http:/icpinformation.org/

PETROTECH 2008

14 — 16 January 2008

Bahrain, Bahrain
www.confabb.com/conferences

40th Annual Canadian Mineral Processors Operators
Conference

22 — 24 January 2008

Ottawa, Ontario, Canada

www.min-eng.com

ExTech(R) 2008 — Tenth International Symposium
on Advances in Extraction Techniques

28 — 30 January 2008

Brugge, Belgium

http:/iwww._ordibo.be/htc/index.himl

PITTCON 2008 — The Pittsburgh Conference on Analytical
Chemistry and Applied Spectroscopy

2 — 7 March 2008

New Orleans, United States

hitp://www.pittcon.org/

GEQ 2008

3 -5 March 2008
Manama, Bahrain
www.geobahrain.org

Chem05 — International Conference in Chemistry, Green
and Sustainable Chemistry for Developing Countries

3 - 6 March, 2008

Cairo, Egypt

hitp://chem05.cu.edu.eg/

Heterocyclic Chemistry
89— 12 March 2008
Florida, USA
www.arkat-usa.org

Silicone Elastomers 2008
12 - 13 March 2008
Munich, Germany
www.rapra.net

4th International Conference on Trace Element Speciation
in Biomedical, Nutritional and Environmental Sciences
25 — 29 May 2008

Neuherberg, Germany

http.//www.gst.de/spec/neusindex.php

European Conference on Continuous Casting 2008
4 — 6 June, 2008

Riccone, ltaly

www.aimnet.it

24th Annual Meeting of the Polymer Processing Society
15— 19June 2008

Salerno, ltaly

WWW.pps-24.com

35th International Symposium on Environmental Analytical
Chemistry ISEAC 35

22 — 26 June 2008

Gdansk, Poland
http://www.iaeac.chfiseac_symposium/iseac_home.html

2nd INTERNATIONAL CONGRESS ON CERAMICS
24 June — 3 July 2008

Verona, ltaly

WWW.BCEIS.0rg

CHISA 2008

24 — 28 August 2008
Prague, Czech Republic
www.chisa.cz/2008/

ESBES-7 — 7th European Symposium on Biochemical
Engineering Science

7 — 10 September, 2008

Ljubljana, Slovenia
http://fevents.dechema.de/ESBES_7.html

2nd International JUPAC Conference on Green Chemistry
14 — 20 September 2008

Moscow, Russia

hitp:/ivenus.unive.it/inca/

MS&T'08 — Materials Science and Technology 2008
Conference and Exhibition

21— 25 September 2008

Baltimore, Maryland, United States
hitp://www.matscitech.org/2007/home. html
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CAEMW U U3NTOXKEH

Heimtextil Frankfurt

g — 12 January, 2008

Frankfurt, Germany
http://www.cosmoworlds.com/heimtextil.htm

Sensors, Measurement and Instrumentation
13 — 14 February, 2008

Birmingham, UK

www.mtecexhibition.co.uk

The Minerals, Metals & Materials Society (TMS) Annual
Meeting

g — 13 March, 2008

New Orleans, Louisiana, United States

www.tms.org

Industrie Paris 2008

31 March — 4 April, 2008
Paris, France, Metropolitan
http://www.industrie-expo.com

Tube 2008

31 March — 4 April, 2008

Diisseldorf, Germany
htip://www.mdna.com/shows/tube.html

The London Book Fair 2008
14 — 16 Aprit 2008

London, UK
www.londonbookfair.co.uk

Aluminium 2008 World Trade Fair & Conference
23 - 25 Septernber, 2008

Essen, Germany
hitp://www.aluminium-messe.com

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 this Journal are summarized in Che-
mical 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
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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 cop-
ies of the manuscript and an identical electronic copy
of the manuscript on a disc (in MS Word) to Eleo-
nora Winkelhausen, Editor-in-Chief, Macedonian
Journal of Chemistry and Chemical Engineering,
Ruger Bogkovié 16, MK-1000 Skopje, R. Mace-
donia. Electronic 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.



Bectn — News 85

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.

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 stud-
ies, 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 com-
parisons and speculations unsupported by the new
information 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 1s 17.0 em 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 300 dpi or higher resolution.

Color illustrations in print can be included
only at the authoer'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. C-H,s0 (176.26).

Calc'd: C81.77, H9.15; 0 9.08 %.

Found: C 81.63; H9.36; 0 9.01 %.
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When a large number of compounds have been
analyzed, the results should be given in tabular form.

Formulas and equations. Chemical equa-
tions should be balanced and numbered consecu-
tively along with mathematical equations or other
mathematical expressions. All of them should be
marked with Arabic 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).

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-ethylencoxide dim-
mer exhibits an antihydrogen bond, Chem. Phys. Lert.,
303, 447-452 (1999),

[2] I. Mladenoska, D. Nikolovska-Nedelkoska, E. Winkel-
hausen, S. Kuzmanova, Aspergitius oryzae B galactosida-
se — an efficient catalyst for alkyl-fgalactoside synthesis

in organic mono-phased system, Maced. J. Chem. Chem.
Eng, 26 (1), 17-24 (2007).

Books:

[11 J. A, Roels, Encrgetics and Kinetics in Biotechnology,
Elsevicr 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]1J. W. Finley, G. A. Leveille, Macronutrient substitutes, in:
Present Knowledge in Nutrition, E. K. Ziegler, L. ]. Filer
Jr. (Eds), ILSI Press, Washington DC, 1996, pp. 581-595,

[4]1 C. Xayn Joppanos, Kopoauja u sauifivitia na aeitia-
Auitte, Hora Makenonuja, Cronje, 1993,

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 Imemnational Textile Clothing and
Design Conference, Dubrovnik, Croatia, 2002, pp. 59-64.

For the web references, as a minimum the fuli
URL should be given. Any further information, if
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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-
responding author within three working days. The
manuscript is read and examined for conformity to
these Instructions to Authors. Failure to meet the
criteria outlined may result in return of the manu-
script 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 exarmnine their manuscript,
the Editorial Board is not limited to such sugges-
tions. Identities of the reviewers will not be re-
leased to the authors. The review process is ex-
pected to be complete within 3 months, but con-
flicting recommendations 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 Instruc-
tions to Authors and to ensure that all necessary
paperwork is present. Any areas that are identified
as problematic will be addressed by the Editorial
Board in consultation with the corresponding au-
thor. The papers will be prepared for publication
by a professional copy editor responsible for ensur-
ing that the final printed work is consistent in form
and style,

Galley proofs. A galiey proof is sent to the
corresponding author. Tt 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.



