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TexHOsIoWKO-MeTanypLwKn hakyntet

UHCcTUTYT 3a Xemuja
lMpupogHo-maTemMaTUdKu hakynrTer
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IN MEMORIAM

OPATYTUH M. APAXUK

(1930-2008)

Mpen n3BecHO BpeMe MoYMHa HaWWoT Apar yyuTen u
npujaten OparytnH M. Opaxuk, pegoseH 4dneH Ha CAHY n
jonroroguweH npodgyecop Ha TexXHOMOWKO-MeTanypLwKuoT
thakynTeT BO benrpag,.

PogeH Bo 1930 roguHa, gunnomupan v goktopupan Ha
TexHONoWwKo-MeTanypwknoT dakynTeT Bo benrpag.

Bo noBeke HaBpaTu npecTojyBan Ha YHMBEP3UTETOT
MeHcnneaHuja Bo Punagendwja, CAL. CeeTckn acdvpmu-
paH enekTpoxemuyap, Kako of nogpadjeto Ha TeopuckaTa
eneKTpoxemmja, Taka u of, Hej3uHNUTe MHOrybpojHu annmka-
umm (koposuja, eNneKTPOXeMUCKU N3BOPU Ha CTpyja).

Ha TexHonowko-meTanypwknoT dakyntetr Bo ben-
rpag pabotu of 1956 rogvHa, a Kako pefdoBeH npodecop
oA 1978 roavHa. NcToBpeMEHO € 1 efileH 0 OCHOBa4nTe U
yHanpegyBa4MTe Ha eNeKTPOXEeMUCKOTO ofdeneHne Ha
UXTM - benrpag. Ynen Ha CAHY e og 1983 roguHa. bun
npetcegarten Ha CprickoTO XEeMUCKO APYLWTBO, FflaBeH U
oarosopeH ypegHuk Ha Journal of the Serbian Chemical So-
ciety, a Bpwen u ronem 6poj JOMKHOCTM BO MefyHapogHaTa
Hay4Ha gejHocT. ABTOP € Ha 5 KHuru, Hag neTCTOTUHMU

Tpyaosu u noseke og 1500 natm e yntmpan Bo SCI. JoGUTHMK € Ha NOBEKe Harpaau v npusHaHuvja.
Akagemuk [paxuk 6ewe npocecop, MEHTOP N cOpabOTHMK Ha MHOry 4neHoBu Ha Cojy30T Ha xemu-

YapuTe U TexHono3nTe Ha MakenoHuja.

Co HeroBoTO 3aMUHyBaH-€ U3rybusme gpar npujaten u Konera.

Ke ro nametume ywTe Jonro.

CeeTommp Xaywm JopaaHoB
Mrpetcepgaten Ha CXTM

CekuujaTa 3a makpomosnekynu Ha Cojy3oT Ha xemunyapute
M TexHosno3ute Ha MakegoHuja ctaHa YneH
Ha EBponckara nonuvepHa cepepaumja

EBponckata nonumepHa cepepaumja (Euro-
pean Polymer Federation, EPF) Ha cBoeTo eHe-
panHo cobpaHue, ogpxaHo Ha 21 anpun 2007 BO
BueHa, ja npudpatn Cekuyumjata 3a Makpomorse-
Kynn Ha Cojy30T Ha Xxemn4yapuTe M TEXHONO3UTe
Ha MakegoHuja (CXTM) Kako cBOja HOBa YreHKa.

Mpouenypata 3a 3adneHyBame BO EPF, co-
rnacHo co npaesunata u CtatytoT Ha EPF, npeg-
BYAyBa MoAgplka Ha KaHaumgaTuTe 3a YNEeHOBU
6apem opf, faBa yneHa Ha EPF. Taksa noggpuika
CekuumjaTta 3a makpomornekynum Ha CXTM ja pobu
o lNMonumepHaTta cekyuja Ha MoNCKOTO XeMUCKO
apywTtBo (Polymer Section of the Polish Chemical
Society), CekumjaTta 3a nonmmepun Ha XpBaTcKoOTO
ApywTBO Ha xemMuckn uHxxernepu (Division of Poly-
mers of the Croatian Society of Chemical Engine-
ers) n og MNonnmepHata rpyna Ha CnoeeHuja (Slo-

Maced, J. Chem. Chem. Eng., 27, 1, 83-98 (2008)

venian Polymer Group), kou ru ucnpatuja csouTte
nucma Ha noajplka A0 reHepanHuoT cekpeTtap
Ha [eHepanHOTO cobpaHue Ha EPF, npodbecop
CtaHucnae CnomkoBcku (Stanistaw Stomkowski)
n go npetcegatenoTt Ha EPF, npodecop Majga
Kuron (Majda Zigon). Mpu rnacareTo Cekuujata
3a makpomonekynum Ha CXTM ru gobu Heonxoa-
HWTE rNacoBu Of CUTE MPUCYTHU HaLWMOHAsHN €B-
POMNCKM NPETCTaBHULM, BO OTCYCTBO Ha €4EH YSEH.
MpuemoT Ha Cekumjata 3a MaKpOMOJIEKYN
BO EBponckata nonumepHa degepauunja 6elle
noTBpAEH CO npudakareTo Ha 3anWCHUKOT Of
COCTaHOKOT BO BueHa, Ha "'eHepanHoTo cobpaHune
Ha HaumoHanHWTe NPEeTCTaBHULM Ha YNEHKUTE Ha
EPF, ogpxaHo Bo lMopTopox Ha 1 jynu 2007 ro-
AvHa. Cekuyujata 3a makpomonekynm Ha CXTM e
npvMeHa noj yCTaBHOTO UMe Ha HawaTa 3ewmja.
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Ha o0BOj cocTaHOK KpaTKo obpakare wumalle
npeTtcepgatenot Ha Cekuujata, a Ha NPUCYTHUTE
HauMoHanHW npeTcTaBHAUM UM Gelwe nogeneH
dnaep co ocHoBHUTE reHepanun Ha CekuujaTa.
Ha coctaHokoT BO lNMopTopox 6elue n3bpaH
1 HoBMOT npeTcenaten Ha EPF, npodecop ®paHy
Wrenuep (Franz Stelzer) og CekunjaTta 3a Makpo-
MonekynapHa xemuja npu OpywTBOTO HA Xemuya-
pute Ha AecTpuja (The Society of Austrian Che-
mists, Division of Macromolecular Chemistry).

Ha web-cTpaHuuaTa Ha EPF (www. Europoly-
mer.org) MOXeTe fa ce 3ano3HaeTe Co HOBOCTUTE
of obnacTta Ha gejcTByBaneTo Ha EPF, opraHuaa-
LuMjaTa Ha cemumHapu, KOHrpecu n paboTUHULW,
Kako u co yneHkute Ha EPF. CekuuwjaTta 3a ma-
kpomonekynu npu CXTM BO oBaa npunuka um ce
3abnarogapysa Ha cuTe yneHosu Ha EPF, a oco-
6€eHO Ha OHMe KoM CO CBOMTE Nucma Ha noagpLuka
ro nomorHaa sadneHyesareTo Ha Cekumjata BO
EPF.

YecTutkm go cute 4neHosu Ha CekumjaTa 3a
Makpomosnekynm Ha CXTM!

[a ce noTceTMme geka BO pefOBHUTE aKTUB-
HocTu Ha CekuujaTa 3a MaKpoOMOSieKyn ce B6po-
jyBaat u cnepgHute:

— Y4eCcTBO BO opraHusauujata Ha KOHrpecute
Ha CXTM, kKou ce ogp>xyBaaT Ha cekou nBe
roguHu; nocrnegHuoT XIX KoHrpec 6ewe op-
raHusvpaH 3aefHoO CO MefyHapOAHMOT KOH-
rpec ICOSECS-5;

— Y4eCTBO BO opraHusauujata Ha CTYLEHTCKU-
Te KOHrpecu 3a 4ucta M npumeHeTa xemuja
(co mefyHapoaHO y4ecTBO), KOM ce oapXyBa-
aT Ha cekou Age rogunHu (NocnegHunoT e oap-
»kaH Bo 2007 rog.);

— opraHusvparbe Hay4Hu U CTpy4YHU npejasa-
Ha o pasfMyHu nogpadja Ha nonmmepuTe n
NoNMMepHUTEe MaTepujany;

— aKTMBHOCTW BO YpeayBaykuoT 0fJ6op u BO
nsgaeadkara gejHoct Ha Macedonian Journal
of Chemistry and Chemical Engineering;

— copaboTka Co MHAYCTPUCKN NapTHepu o4 no-
ApadyjeTo Ha NonMMepHUTe MaTepujanu.

Bo nocnegHute gecetvHa rogvHU Hay4YHWOT
UHTepec Ha 4dneHoBuTe Ha Cekuwjata 3a Makpo-
MOJIEKYSIM € NOBP3aH rnaBHO CO criegHuTe obnac-
TU: KOMMO3UTHU MaTepwujanu; NosIMMepPHN CMeCU U
MYJTUKOMMOHEHTHU CUCTEMU; KpUcTanu3auuja Ha
nonumepuTe; derpagaumja u ctabusiHoCT Ha no-
nMvepuTe; peuvknvpare Ha nonvoneduHn n Ha
Opyrv TepMonsacTu; cuHTesa Ha 6/10K-Kononmme-
pw, NONIMMEPHN FeNTIOBU U MpexXu; buogerpasabun-
HW NonMMepw; NoNNypeTaHu; eneKTpocnpoBoa -
B/ MONUMEpPU; Mpemasn; €KOJIOWKN MNOJSIMMEPHU
MaTtepujanu.

MoBaxkHM uneHoBu Ha CekumjaTa 3a Makpo-
MOSIEKY I ce:

— VIHCTUTYTOT 3a 6a3HO OPraHcKo u nonumep-
HO MHXXEHEPCTBO Npu TEexXHOMOLKO-MeTaslypLu-
Kot chakynteT, Ckonje;

- OXUC, Ckonje

- Page Konuap, Ckonje;

- Ankanoug, Ckonje;

— EypokomnosuT, MNpunen;

— TexHuuku chakynTteT, butona;

— 6pojHN Manu u cpefHU npeTnpujatuja og no-
ApadjeTo Ha npepaboTkaTa Ha nonuvepuTe.

loppaHa boroesa-lauesa,
npetcegaten Ha Cekumjata

AnekcaHgpa Byxaposcka,
cekpeTap

TEMMYC-npoekT Ha TeXHOsToWKO-MeTanyplKuoT dakynteT
HoBwu cTyauckn nporpamu 3a eaykauumja Ha npexpaHbeHn MHXeHepu
Ha TexHONOWKOo-MeTanypwkKNoT hakynTeT cnopes
BonowcknTe npuHUMnn

3a uyenute, cogpXXuHata u O4eKyBaHuTe pe-
3yNnTaTu Ha NPOEKTOT of nporpamarta Temnyc Ho-
BU CTYAUCKKU nporpamMu 3a efgykayuja Ha npe-
XxpaH6eHn nH>xeHepu (CD_JEP-40065-2005) nH-
¢opMmMpaBme Ha camMmOT MOYETOK Of peanusauu-
jata Ha npoekToT BO [MacHukoT (roa. 25, 6p. 2,
2006). Cera, 0TKako n3MmHa NnoBeKe of NonoBnHa
O TPUrOAULIHNOT nepuosa, cakame ga Be MHop-
MMpame 3a focerawHnTe pesyntatu of npeseme-
HUTe akTMBHOCTW. MpPBUH Ja ce NoTceTuMe Aeka
HOCUTEN Ha NPOEKTOT € YHNBEeP3UTETOT 3a TEXHO-
nornja og pay co MHCTUTYTOT 3a GMOXEMUCKO
WMHXEHepCcTBO, Aodeka TexHOMNoWwkKo-MeTanypiu-
KnoT dhakynteT of YHuBepauteToT CB. Kupnn u

MeTtoguj og Ckonje e rmaBeH KOPUCHUK U KOOpAU-
HaTopcka MHCTUTYyuuja. Bo 0BOj 3aegHW4YKM eB-
POMCKM MPOEKT ydecTByBaaTt nNeT eBpPOnCcKu U neT
MaKeAOHCKN MHCTUTYLUMMK, U TOoa YHUBEP3UTETUTE
oA JlyHa, JlncaboH, BareHuHren n VIHCTUTYTOT 3a
xemuja of JbybrbaHa, a 0 MakeJOHCKUTE UHCTU-
TyumMm ce BKNy4YeHn n GakynTeToT 3a 3emjogen-
CKM Hayku u xpaHa og Ckonje, dakynTtetoT 3a
6uoTexHn4Kn Haykm og Butona, JupekuuwjaTta 3a
xpaHa u CtonaHckaTa komopa Ha MakegoHuja.
EnHa of rnaBHMTE LENM Ha NPOEKTOT € Noa-
rotToBKa Ha CTyAMCKM nporpamyM BO obnacTta Ha
npexpaHbeHaTa TexHosnoruja u éuotexHosnorvjata
Ha TexHONOWKO-MeTanypwknoT dakynTetr BO
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cornacHocT co npuHuunute og bonoma, og TunoT
3+2, CO TpUroAvLWHN JOAMMIIOMCKNA N ABEroANLLIHN
OUNSIOMCKK CcTyauun. HoBuTe CTyaucKu nporpamu
ce BeKe MOAroTBEHU M JOCTaBeHu A0 cuTe napT-
HEPCKM UHCTUTYLUN, KaKo 1 A0 NOBEKE NPon3BOa-
HW KOMNaHuu o npexpaHbeHaTa uHaycTpuja n go
nabopartopun 3a KOHTpoNia Ha XxpaHa. 3a nporpa-
MUTE CBOE MUCMEHEe [afoa W CTyAEHTUTE MU
BpaboTeHntTe Ha TexHOmMOLWKO-MeTanypLwKnoT da-
KynTerT.

Bo noyeTokoT Ha anpun Bo butona ce ogp-
>Ka BTOpata paboTurnHuua of NpoeKTOoT Ha Koja
y4yecTByBaa 4/1€HOBU Ha KOH30pPLUYMOT U MpeT-
CTaBHUUM Of NapTHEPCKUTE WHCTUTYUUM Of 3€eM-
jaTa n og cTpaHcTBO. [[NaBHa Tema Ha paboTUNHK-
uaTta 6ea NpoOrpaMcKMOT KOHUENT 3+2 CO Herosu-
Te NpegHoOCTM M HegocTaTouu, notpebaTa of Tpu-
roguWHN NpodeCUOHaNHN WM akagemcku cTy-
Ovv, BUOOT MHXEeHepu WwTo 1 TpebaaT Ha Hawara
npexpaHbeHa uHayctpuja u ap. Ceto Toa bewe
pasrnegaHo of pasnuyHu acnektu, 6ea cnylwHa-
TV pasnuyHn MUCNEeHa, 1 Toa 04 HamnosHo npuda-
Kare [0 UrHopupare Ha notpebaTta of BTOPUOT
CcTeneH, Kako HernoTpebeH 3a HaweTo CTOMaHCT-
Bo. Ha 0BOj cTeneH, 3a xan, ce rnega Kako Ha
YMCTO aKageMCKW, a He Kako Ha CTerneH Koj 06es-
6efyBa 3Haerba 3a CTekHyBakbe Ha gunnomara
AVNAoMMpaH UHXEHEp CO UCTOBPEMEHO CTEKHY-
Barbe M Ha TuTynaTta maructep. Ha pabotunHuua-
Ta ce BWAe Kako Ha XxapmoHu3auujata cnopej
Bonoma rnegaart HawmTe CTPaHCKWN NapTHepU, HO
N Kako Toa uarfiega BO 04uTe Ha CTyAeHTuTe, Ao-
MallHWUTE U CTPaHCKUTE, Kako TUe rv AoXueyBaaT
NPOMEHNTE U Kako M cHocart ,nocneanuuTe”.

BakBuTe peakuun, He4OBOTHOTO pasbupamre
Ha npegHocTUTE, AypW M HegoBepbaTa KOH HOBO-
TO WTO ro HOCW KOHLEeNToT 3+2, ce AeNyMHO ”
pasbupnneu, co ornef Ha Toa WTo Ha TEXHUYKNUTE
haKynTeT BO paMKUTe Ha YHUBEP3UTETUTE rnas-
HO MpeoBnagyBa KOHUENTOT 04 YeTUpUroauvLLHM
CcTyauun, a o HeodamHa no4yHa fa ce npomosupa
M HOBMOT KOHUenT 4+1, cO egHoroguvwHa Hag-
rpagba o4 nocTAUMIOMCKM CTYAUN.

Ha TexHonowko-meTanypwKmnoT ¢akyntet
ycornacyesaweTo co bonora Bo nornes Ha ABoO-
cTeneHn 3+2 CTyaucku nporpamu, BO OBOj Nepuos
ce oABuBa caMo BO obnacta Ha npexpaHbeHaTa
TexHomnorvja u Bo 6uotexHonorujata. Nmajkm ja
npegeug coctoj6ata Ha PakynTeToT, HA NpuMep
notpebata o4 3aefHUYKN COOPXWHW Ha pasnuy-
HUTe CTYAMCKW nporpamu LWTO Ce HeryBaaT Ha
®akynTeToT, NOToa (POHAOT Ha 3HaEHE LWTO CTYy-
AeHTuTe Tpeba Aa ro noHecat BO NpBUTE TpW ro-
OVHW Ha cTyaupareTo U HaarpagbaTa Ao Hanorsl-
HO odhopmyBar-e Ha AUNIIOMUPaH UHXXEHep, NpBu-
Te TPV roAMHU CE€ KOHUMNUpaHu Taka wTo onda-
KaaT: onwTun oyHAaMEeHTanHM AUCUMNnHY (MaTe-
MaTuka, usnka, xemmja — oOrwTa, OpPraHcka,
aHanuTU4Ka 1 gp.), PyHaaMeHTanHn 3a cTpykarta
(bnonowkn ocHoBK, Boxemumja, MMKpobuosnoruja),
OMITN UHXEHEPCKN (MEXaHW4Ku onepauuu, npe-
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HOC Ha TOMAMHAa U Maca) U UHXXEHEePCKN o4 CTpy-
kKata (OCHOBU Ha npexpaHH6eHO M 6UOXeMUCKO
UHXXeHepcTBo). [loKpaj OCHOBHUTE AUCLUMNINHU
Ha CTyAEeHTUTe UM Ce HyaaT M onwToobpasoBHU
OUCUMMNIIMHN Kako LWTO Ce 3alTuTa Ha >KMBOTHA
cpeaviHa, KOMYHMKAUUCKK BELUTWMHU, MEHALIMEHT U
gp. bnaro HacodyBare ce npasBu coO n360p Ha
TEXHOMormm.

Bo BTOpMOT cTeneH AMnnIoMcKuTe cTyaum ce
HagarpagyBaaT co hyHAAMEHTanHW AUCUUNIIMHN
04 cTpykaTta, 04 OnwTOTO WHXEHEePCTBO U CO
HW3a U3bopHW nNpegMeTw, o4 WTO npousnerysaar
TPU OCHOBHW Mpochmnun: npexpaH6eHO MHXeHepc-
TBO, BUOTEXHOSOWKO MHXEHEePCTBO M ynpaByBa-
He CO KBanuTeToT.

Taka BO dhopmmpareTo Ha npoguaoT npe-
XpaHb6eHO WHXEHepCTBO BrierysaaTr KypCeBuTE:
npexpaHbeHo MPOLECHO WMHXXEHepCTBO, Mpouecu-
parbe Ha LBpCTa XxpaHa, pasBoj Ha npons3soan u
npouecu BO npexpaHbeHaTa uHAyCTpuja, ynpasy-
Barbe CO KBaNIMTETOT BO OBaa MHAYCTpWja; noToa
Ce HyAaT HEKOJSIKYy TeXHOSIOrMmn (BUHO M arikoxorsi-
HW nujanauun, Meco M MecHW NPou3BoaM, MSIEKO ”
MJ1IEYHM MPOU3BOAM U Ap.) N HM3a U36OopHW Npesa-
MeTU of, aKTyesnHu 06nacTu, Ha Npumep coBpeme-
HMW MeToAM Ha aHanusa (6MOCEeH30pW, FeHeTCKU
mMogudmumpaHa xpaHa), CeH30pcKa aHanmaa, agu-
TUBM, (PyHKLUMOHANHa XpaHa, MapKeTuHr 1 ap.

3a npounoT GMOTEXHOMOLLKO WHXXEHEPC-
TBO OWUTHM Ce€ AUCLUMNIMHUTE OUOXEMUCKO U €H-
3MMCKO UH)XEHEePCTBO, MHAYCTPUCKa MUKPO6Uuoso-
rvja, paseoj Ha NPou3BoAM M npouecu Bo bMoTex-
HonorujaTa, reHeTuKa Ha MHAYCTPUCKN MUKPOOP-
raHnsmu. loocpopmyBaHeTO ce NOCTUrHyBa CO He-
KONKY TexHosnoruu (hapmaueBTcka TexHosnoruja,
NUBO M cnapg, BMHO U Ap.) U CO U3BOPHN MOAYIn
(cTapTep-kynTypn, npobvoTuumn, nerucnatuea u
6e36e4HOCT BO BUOTEXHONOrnjaTa uTH.).

MpBuTE ABa npoduna ce oHWe WTO U gocera
ce HeryBaa Ha TexHOMOWKO-MeTanypwkumoT da-
KYNTEeT, A0AeKa TPETUOT, ynpaByBarke CO KBasu-
TeTOT M 6e36egHOCTa Ha xpaHaTta, € HOBO BOBe-
[OEH, NaKo HEKOM COAPXMHMU 1 aocera 6ea npucyT-
HW BO nporpamuTe 3a AOAWMNSIOMCKU U MOCTAUM-
nomMcku cTtyamn. 3a oBoj npocmn ce npeaBuaeHn
KYpCEBM O TUMOT XpaHa M NcxpaHa, yrnpaByBare
CO KBaNUTETOT BO oBaa WUHAycTpuja, 6e36eHOCT
Ha xpaHaTa, aHanu3a Ha pu3nK U gp. U H13a us-
60pHN NpegMeTVn of akTyenHu obnactv, Ha npu-
Mep CeH3opcKa aHanvsa, agutueu, (PyHKUMOHAN-
Ha XpaHa, nerncnatuea uTH.

Bo pamknTe Ha MpPoOeKkTOT € MnoaroTeBeHa wu
nporpamMa 3a e4HOroAMLHN CNeunjaniucTUYKn cTy-
UM WTO Ce HaMeHeTW 3a BeKe AUMNIoMUpaHnTe
UHXeHepyn BpabOTEeHU BO PasfiMyHW rpaHKKM Ha
npexpaH6eHaTa MHOYCTpWja, BO NPOM3BOAEH MpPO-
uec unu Bo nabopatopuja. EgHa of uenute Ha
NPOEKTOT € 1 Aa ce BOBeAe KOHUENTOT 3a LOXU-
BOTHO yderbe. Cneuvjanuctudkute CcTtyaum nopg
HacnoB VMHoBauuu Bo npexpaHbeHaTa uHgycTpuja
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N KypceBuUTe 3a AOXWBOTHO yyere Tpeba aa ce
peanuaupaaTt 3a BPEeMEeTPaeHeTo Ha MpPOEeKTOT.
Bo n3BeayBareTO Ha HacTaBaTa Ha OBWe CTyauu
Ke y4yecTByBaaT HacTaBHULUM Of, €BPOMNCKUTE U

MaKeOHCKMTE NapTHEpPCKM MHCTUTYyUuK. Mpegnor
CTyAucKaTa nporpama e cocTaBeHa of 4eTupu Te-
MaTCKU KOHLUMNUPaHWU rpynu Npes3eHTupaHn BO Ta-
6enaTa.

Bpoj [Ipynal
MHoBaLun Bo Npou3BoACTBOTO Ha XpaHa

Mpyna Il
Be3beagHa xpaHa u ynpaByBate CO KBanurteT

1 TpeHpoBm BO NPeEXpaH6EHOTO MPOLECHO BesbegHoCT Ha xpaHaTa
VHXXEHEepPCTBO

2 EH3umun BO npexpaHbeHaTa nHaycTpuja Jlerncnatuea Bo npexpaHbeHaTa nHgycTpuja

3 AmbanaxxHn matepujanu n cucTemu 3a naky- YnpaByBarbe CO KBanMTeTOT BO NpexpaHbeHaTa uH-
Bake aycTpuja

4 MpoekTupare Ha onpema 3a npexpaHbeHaTa YnpasyBarbe CO 0Tnag
nHaycTpuja

Bpoj [Ipynalll Mpyna IV

MHoBaLun Bo cocTaBOT Ha xpaHaTa

AHanu3sa Ha xpaHaTa

1 HyTpuTuBHM cBOjCTBA Ha XpaHaTa XpomaTorpadcku metoau
2 AanTnem Bo npexpaHbeHaTa uHaycTpuja CeH3opcka aHanusa
3 dyHKUMOHanHa xpaHa Cratuctuka

CneyujanucTuikm TpyA — pasBoj Ha NPOU3Bo/, NPOLIEC MU MEeTOA Of NoapadyjeTo Ha npexpaHbeHaTa UHAycTpuja.

[a He mponywTuMmMe Aa crnomeHeme Aeka BO
N3MMHATUNOT NEpPUOS Ce peanu3mpaHn NoBeKke CTy-
OVICKM MOCETU U MPEeCcTon, 04 HEKONKYAHEBHWU A0
eHoMeceYHN, 3a BpaboTeHUN O CUTE YYECHUUM BO
NPOEKTOT, Kako M 3a CTyAEeHTU (TpUMeceYHn npe-
CTOM), HA €BPOMNCKUTE UHCTUTYLUN/YHNBEPIUTETMN.

[Jocera e HabaBeH ogpedeH Bug onpema, a
BO TeK e HabaBka Ha noronema nabéopaTtopucka
onpema 3a nabopatopujata Ha npexpaHbeHa Tex-

COST

Homnorvja u 6uoTexHonoruja Ha TexHONOWKOo-Me-
TanypLKmMoT akynTerT.

Cno6ogaHka KyamaHoBa,
KOOpAMHaTOP Ha NPOEKTOT

EneoHopa BuHkenxayseH,
NMOMOLLHWNK KOOpAMHaTOp

BanTtep LTajHep,
KOHTpakTop

European Cooperation in the field of
Scientific and Technical Research

COST 636 "Xenobiotics in the Urban Water Cycle"

Bo nocnegHute roguHM nocTojaHo pacTe WH-
TepecoT 3a MPUCYCTBOTO Ha KceHobmoTuuynte BO
ypbaHnoT BogeH umknyc. OcHoBHaTa npuyMHa 3a
OBa e WTO Jgocera cUCTeMUTE 3a BoAa 3a NUeHeE U1
cMcTemMnTe 3a TPeTMaH Ha oTnagHa Boga ce npoe-
KTUpaHu fa rm pewart KOHBEHUUOHasrHWUTE npo-
6nemn 3a obesbenyBarbe BOAA 3a nuene, npe-
BEHUWja of nonsasu U caHUTapHO-3ApaBcTBeHaTa
3awTuTta. Bo TOj KOHTEKCT U MHTEpecoT 3a 3ara-
AyBaumTe e (poKycupaH rfiaBHO Ha UCIMTYBake
Ha KOHBeHUuoHanHuTe napameTtpu (BOD, COD,
N, P, SS n MmkpoopraHnamu).

KceHobunotuuynTe (TEwKuTe MeTanu, meTa-
nowauTe, OpraHcKuTe coefiMHeHuja co3ganeHun og

YOBEKOT) NpeTcTaByBaaT 3HayaeH gen Bo Luenuot
BoAeH umknyc. lNMocTojaT ronem 6poj nssopu Ha
KCEeHOOMOTUUM BO ypbaHUTe BOLEHU CUCTEMU: Xe-
MUCKOTO 3arajyBare MNPUCYTHO BO AOXXAOBUTE,
oTnagHWTe BOAW HacTaHaTu of aTMmocdepckute
UcTeKyBara, eposmjaTa Ha wmaTepujanuTe o4
3rpagute, emmcuuTe of coobpakajoT, npMmeHaTa
Ha necTvuuau BO 3eMjoAencTBOTO, MHAYCTPUCKO-
TO MPOU3BOACTBO, ynoTpebata Ha XemMumKanun Bo
JOMaKkuHcTBaTa, KO3MeTU4kmuTe nponssoau, dap-
MaLUEeBTCKUTE XeMUKaIUKU U C1.

Ce npeTnocTaByBa geka Ha nasapoT Ha EB.-
ponckata YHuja nma noseke og 100.000 pas-
Nn4YHM TUNOBK KceHobuoTuum. MNMoeseke og 30.000
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0 OBME XEMUKanuu ce BO CEeKOojgHeBHa ynoTpe-
6a, cMeTajkM Ha Toa AeKa HMBHaTa roguviiHa yno-
Tpeba e Haj efeH ToH. Mcto Taka Hapg 70.000 of
OBME XEeMMKanum ce OnacHU 3a 4YOBEKOT U eKo-
cuectemuTe.

3a fa ce OuUeHM BMUCTMHCKAaTa yrora Ha Kce-
HOOMOTULNTE BO BOAEHUTE UMKIYCU, HEOMXOAHM
ce 6pojHN MHGopMauun Kou ce ofHecyBaaT Ha
HWBHWUTE M3BOPWU, TEKOBW, TPAHCMOPT Y TPETMaH U
Ha HMBHOTO BNMjaHME BP3 YOBEKOT M OKOJSIMHATA.
WcTo Taka e HeonxoaHo Aa ce geduHmpaaT cooa-
BETHW aHaNUMTUYKN METOAM 3a HMBHa AeTekuuja,
Kako M MeToau 3a TecTupare Ha HMBHATa TOK-
CWUYHOCT.

MmaBHUTE Uenu Ha akumjaTta COST 636 ce:

e [1a Ce OLEeHn ynorata Ha KCeHObMoTULUTE BO
yp6aHMOT BOAEH LMKIYC

e [la e BOCMOCTaBaT cTpaTernv 3a MUHUMU3a-
umMja Ha HMBHOTO BIIMjaHWE BP3 YOBEKOT WU
€KOCUCTEMUTE.

[Mokpaj oBue ABe rnaBHW LenvM Ha OBaa ak-
uuja, NoCcTojaT 1 APYru Kako LWTO ce:

* naeHTUMKaumja Ha HajKpUTUYHUTE Npobne-
MW MOBP3aHN CO MPUCYCTBOTO Ha KCeHobuo-
TULUUTE BO BOAEHUOT LIMKNYC;

e CYreCTUM 3a KOPUCTEHE Ha pasnu4HKu cTpa-
TerMm 3a pelwaBarke Ha OBMe npobnemu,
BKNy4yBajKn N ngeHtudunkaymja Ha notpeba-
Ta oA NAHW UCTpaxKyBar-a;

e cOo3JaBare Mpexa of UCTpaxKyBa4dun U ekc-
nepTu HKM3 uena EBpona kouwTo Ke paboTtar

Ha nNpobnemmuTe CBpP3aHM CO KCEHObMoTUUM-
Te.

Kako npugobueka of oBaa akuuja ce 04eKy-
Ba ga 6bupat, Mefy [pyroto, uMaeHTudpuumpaHu
npuopnTETHUTE 061acTK 3a UCTParkyBake Ha yp-
6aHVNTe BOAEHWN UMKIYyCU U cTpaTernite 3a cnpa-
BYyBarbe CO KCEHOOMOTULUUTE BO BOAUTE.

YyecHnumTe BO akumjata Ha COST ce noge-
NIeHN BO YeTupu paboTHM rpynu:

1. NgeHTndmkaumja, nssopu n priykcesu;

2. MeTogmn Ha TpeTMaH;

3. OueHa Ha BnvjaHneTo;

4. Mpobrnemu Npu aHannsantTe Ha KceHobmo-
TIUM.

Cekoja rpyna e dokycvMpaHa Ha peluaBare
Ha COOABETEH MPO6SIEM, HO UCTOBPEMEHO MOCTOMU
M cunHa mefycebHa KOMyHMKauuMja Koja ce ocTBa-
pyBa npeky 3aeHN4YKU TEMATCKU COCTaHOLUM KOMU
ce opraHusupaart gsanatv roguiiHO, HO WU NpPeKy
CeKojaHeBHU MHd opMaUnmn U ANCKYCUKN NPeEKy cor-
CTBEHUOT MHTPAHET.

TexHONMOoWKOo-MeTanypwkKnoT dakyntetr e
€NHCTBEH y4YeCHUK BO oBaa akuuvja of Peny6nu-
ka MakepgoHuja. BknydeH e Bo paboTaTa Ha Yn-
paBHMOT KOMUTET M BO paboTHaTa rpyna 2 3a me-
TOAM Ha TPETMaH.

Bepa Mewko

DOCTORAL THESIS

DEFENDED AT THE SS CYRIL AND METHODIUS UNIVERSITY, FACULTY OF TECHNOLOGY AND METALLURGY
IN SKOPJE, 2007

Jadranka Blazevska Gilev

THERMAL, LASER AND CHEMICAL DEGRADA-
TION OF POLY(VINYL ACETATE), POLY(VINYL-
CHLORIDE) AND POLY(VINYL CHLORIDE-CO-
VINYL-ACETATE) AS A BASE OF RECYCLING
OF THEIR FORMULATIONS

A b s tract: The subject of this dissertation
are the processes of thermal, IR laser-induced and
chemical degradation, of poly(vinyl acetate), poly-
(vinyl-chloride) and poly (vinyl-chloride-co-vinyl ace-
tate), as well as their kinetics, mechanism, chemism
and the most important ultimate products of these
processes.

In the process of the conventional thermal de-
gradation of poly(vinyl acetate) (PVAc), the main
products are: acetic acid, benzene, acetone, acet-
aldehyde, butane, propane, methane and ben-
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zene. In the process of thermal decomposition of
poly(vinyl chloride) (PVC), a number of products
(methane, ethane, ethyne, hydrogen, HCI, CI2, 1-
butene and benzene) are evolved. For the poly(vinyl
chloride-co-vinyl acetate) P(VC/VAc), the thermal
decomposition results in the evolution of carbon
monoxide, carbon dioxide, HCI, acetic acid, meth-
ane, ethyne, ethene and ethane. Non isothermal
thermogravimetry (TGA) has been used for making
kinetic study of the thermally activated process of
PVAc, PVC and P(VC/VAc), heating by two differ-
ent rates up to around 450 °C. As the easily meas-
ured weight changes of the samples in the defined
thermal conditions are a suitable sensor for their
changes, by means of some methods like Gropja-
nov's-Abbakumov one, the useful information for
identifying the kinetic parameters of the investiga-
ted process, taking place in the course of thermal
treatment, have been obtained. The thermal varia-
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tion of the rate constant as well as the kinetic equ-
ations for the examined process depending on the
investigated parameters has been derived. The ac-
tivation energy of P(VC/VAc) thermal degradation
is greater than the activation energy of pure PVC
and PVAc. The pre-exponential factor, Ko, is also
greater for copolymer than that of PVC and PVAc.
The controllable mechanisms of the examined
process have been determined. It was shown that
this process, on macro level, has in some cases
mixt mechanism, but mainly, kinetically controlled
one.

The conventional thermal decomposition of
PVAc loaded with micrometer-sized Fe particles
and loaded with nanometer-sized Cu particles re-
sults in the formation of gaseous products (meth-
ane, ethane, ethyne, 1-buthene, hydrogen, carbon
monoxide, carbon dioxide, acetone, acetic acid,
and benzene).

IR laser-induced modification of PVAc was
examined through ablative and non-ablative thermal
processing of bulk PVAc. Both laser-induced pro-
cesses differ remarkably from conventional heating
of PVAc, which yields acetic acid and non-polar
carbonaceous residue. The non-ablative treatment
at low-fluence irradiations results in the formation
of volatile vinyl acetate and acetone and leaves the
remaining irradiated polymer having an almost
identical structure. The ablative treatment at high-
fluence irradiations yields a multitude of volatile
compounds (methane, ethane, vinyl acetate, ace-
tone, acetic acid, benzene, H,, CO and CO,) and
affords deposition of thin polymeric films that
contain reactive conjugated C=C bonds and half of
the initially present acetate groups. Residual reacti-
vity of the C=C bonds leads to polymer crosslink-
ing, substantial decrease in solubility and some
increase in thermal stability. The low fluence-
induced decomposition stands for the first example
of the thermal decomposition of polyvinyls into the
monomer and the high-fluence ablative deposition
represents a one-step approach to crosslinked
(intractable), thermally stable and polar polymeric
films from linear-chain polymers with pending
functional groups.

Pulsed IR laser-induced decomposition of
PVAc loaded with nanometer-sized Cu and micro-
meter-sized Fe particles results in the formation of
gaseous products and deposition (on a corres-
ponding substrate) of polar crosslinked polymer films
which contain metal (Cu and Fe) particles. The main
volatile products are hydrocarbons, carbon oxides
(CO and CO,), molecular hydrogen and acetic
acid. The deposited polymer films were character-
ized by FTIR, UV and XP spectra and by electron
microscopy and thermogravimetry. They contain
reactive conjugated C=C bonds and ca. 50% of the
initially present acetate groups. Residual reactivity
of the C=C bonds results in polymer crosslinking

and decrease in solubility. The deposited, cross-
linked PVAc-based films containing metal particles
are less thermally stable than similar films not con-
taining these particles. The reported process re-
veals feasible ablation of metal particles when em-
bedded in a polymer and makes it possible to fab-
ricate films of metal/polymer composites in which
metal particles are completely protected by the
polymer.

IR laser-induced ablation of PVC has been
achieved at different irradiation conditions. It is
demonstrated that the process yields a mixture of
volatile products with major component being mono-
meric vinyl chloride and that it affords deposition of
polymeric films. The proportion between the vola-
tile and solid products as well as the nature of the
deposited films at different laser fluence has been
examined. We show that the deposited films incor-
porate less Cl atoms, they initially contain conju-
gated C=C bonds and they contain nano-sized fibre
and necklace features. The process represents the
first example of thermal degradation of PVC into
monomer and makes possible to fabricate
crosslinked ClI containing intractable polymer films.

IR laser-induced, ablative decomposition of
P(VC/VAc) was examined under different irradiation
conditions and its volatile and solid products were
characterized by mass spectroscopy, infrared spec-
troscopy, Raman spectroscopy and UV spectros-
copy and EDX-measurements. Thermal behavior
of P(VC/VAc) and its laser-derived, partly cross-
linked analogue having less pendant groups and
some conjugated C=C bonds was examined by
means of TGA technique and compared. The ma-
jor degradation differences relate to the decom-
position progress, evolution of volatile products
and the vyield of a carbonaceous residuum. The
more feasible cleavage of acetate-and Cl-pendant
groups and the higher yield of carbonaceous resid-
uum observed with the laser-derived analogue are
respectively explained by the accelerating effect of
the conjugated C=C double bonds and cros-
slinking. The laser decomposition of the copoly-
mer, compared with that of PVAc and PVC, is re-
vealed to be a more efficient process leading to
solid films with the proportion of CI- and
CH3C(O)O-groups controlled by irradiation condi-
tions.

The chemical degradation of PVAc was car-
ried out in presence of benzoyl peroxide at 90—
110 °C in a reactor by dissolving PVAc in chloro-
benzene. The result of the process was degradation
of PVAc and revalorization of plasticizer (dibutyl
phthalate) of PVAc formulation. The main product
was a partly degraded PVAc with an almost iden-
tical structure. The experiments have been carried
out in accordance with the experimental planning
method resulting in a derived mathematical model
for the mentioned degradation process. It was ob-
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served the reflection function, the relative apsorp-
tivity (—Ayc=0/Avc-n—) depending on the several
varied process parameters, showing that the most
expressed influence on the relative apsorptivity, is
1 g‘I_1 concentration of benzoyl peroxide, 120 min
time of treatment and 110 °C temperature of the
process.

The chemical degradation of PVC represents
a comparative study of two examined methods.
The first method is a mild alkaline hydrolysis of PVC
in an organic solvent, conducted to a satisfactory
degree of dechlorination. The resulting hydrolysis
product is poly(vinyl alcohol) with very small chlorine
content. Sodium chloride was the only by-product
and no other harmful products were formed. The
second method of chemical degradation of PVC
formulation is carried out by using alkali solution and
leaching process at low temperature and a plasti-
cizer (2-ethyl hexyl phthalate hydrolyzing to phthalic
anhydride) separation. In the experimental study
various concentrations of NaOH solutions at differ-
ent temperatures and processing time are used,
showing that the treatment with 5 M NaOH solution
at 100 °C gives a selective separation of the plas-
ticizer and product almost without dechlorination of
PVC.

The process of chemical degradation of
P(VC/VAC) is carried out in a reactor, presence of
NaOH in various process parameters. The resulting
product is poly (vinyl alcohol) with a very small chlo-
rine content. The mathematical relationship repre-
senting process design was derived.

Starting from the obtained results for chemi-
cal degradation of polymers, it is possible to con-
clude that in this thesis the procedures for the
waste polymers based on PVC and PVAc treat-
ment have been worked out, leading to the obtain-
ing the low and much degraded polymer, keeping its
virgine structure, or to the obtaining of some other
low-molecular weight compounds with previous
separation of the additives of polymer formulation.

Key words: thermal degradation; IR laser-
induced degradation — chemical degradation; PVC;
PVAc; copolymer P(VC/VAc)

(20. VI 2007)

Igor Jordanovski

STRUCTURAL CHARACTERISTICS
ON ENZYMATIC AND CONVENTIONAL
SCOURED AND FINISHED COTTON

A b s tra ct Selection of pectianses enzy-
mes (BioPrep 3000L-alkaline and NS 29048-acid)
and their mixtures with cellulases (Cellusoft L and
Denimax BT) and lacase (DeniLite Il) for scouring

Maced, J. Chem. Chem. Eng., 27, 1, 83-98 (2008)

and removing of seed-coat fragments were done,
and their working conditions defined. Treatment by
NS 29048 and Denimax BT gave knitted fabrics
with lower number of seed-coat fragments without
cellulose damages.

Enzymatic scouring by alkaline and acid pect-
inase and alkaline scouring were made before and
after mercerization. Drying at 80 °C and 20 °C was
made, after that. On these specimens changes on
surface, supramolecular, sorption and mechanical
properties were investigated. Analyzes of cuticle
was done, also.

Enzymatic scoured yarns have lower weight
loss, wettability and lower whiteness than alkaline
scoured.

Alkaline and acid pectinases could be used
for scouring of raw cotton, but alkaline pectinase
for mercerized cotton.

After different treatments (scouring-merceri-
zing and mercerizing-scouring) the degree of crys-
tallinity decreased, but surface of crystallites and
sorption properties increased.

Tensile strength increased 1 to 17 % (depen-
ding of type of scouring) compared with raw cotton
and 35 — 69 % after scouring and mercerizing.
Scoured-mercerizing yarns have lower work of rup-
ture and abrasion resistance, higher Young modul-
us, dynamic sonic modulus, and higher lustre than
mercerized-scoured. The yarns dried at 80 °c
have higher elongation and work of rupture than
dried at 20 °C.

Key words: cotton; structural characteristics;
pectinase; scouring; mercerizing.
(9. X 2007)

Irina Mladenoska

ENZYMATIC SYNTHESIS OF SOME BIOESTERS
BY USING UNCONVENTIONAL REACTION
MEDIA

A b s tra ct: Possibilities for application of
enzymes belonging to the group of hydrolases in
unconventional media were investigated by using
lipases and glycosidases for production of some
bioesters. In order to obtain enzyme preparations
usable in organic media several techniques for
modification of enzymes were employed. Simple
adsorption of lipases onto the polypropylene car-
rier Accurel EP-100 has been proved as a most
suitable immobilization technique. The Rhisomucor
miehei lipase immobilized by this technique had
107 times higher activity than the activity of the
crude enzyme preparation. Lipid coating of lipases,
with Span 60 and Span 65 emulsifiers, has also
been proved a successful modification technique.
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The R. miehei lipase lipid coated with Span 60
showed 93 times higher activity than the crude en-
zyme preparation derived from this microorganism.
The fungal Candida rugosa lipase in both native
and immobilized form was successfully applied for
the synthesis of partial glycerides in both solvent
free and organic media.

Almond g-glucosidase, as well as Aspergillus
oryzae, Klyveromyces fragili and Echerichia coli f-
galactosidases, were all used for alkyl-f-glycoside
production by applying reversed hydrolysis and
transglycosylation reaction concepts. Butanol,
hexanol and octanol were used as alcohol sub-
strates and media, at the same time. It has been
shown that short-chain alcohols are better nucleo-
phyles than the long-chain alcohols. The water
activity is of crucial importance in alkyl-g-glycoside
synthesis having big influence on the total enzyme
activity (transglycosylation + hydrolysis), on the
competition between synthesis and hydrolysis
(rs/ry) and also on the enzyme selectivity towards
certain alcohol nucleophyle (Sc). The transglycosy-
lation reaction, as a kinetically controlled reaction,
has been characterized by the basic kinetic pa-
rameters, such as the apparent K, and V., values
and the specificity constant V,,.,/K,. It has been

shown that, although the E. coli f-galactosidase
was the enzyme possessing the highest total activ-
ity and consequently, the highest affinity towards
the substrate p-nitrophenyl-g-galactoside, the A.
oryzae p-galactoksidase was the enzyme distin-
guished with the highest values for the selectivity
factor and the rg/ry ratio, i.e. the highest affinity
towards the alcohol nucleophyles among the three
enzymes examined. All commercial glycosidases
used showed values for the rg/ry ratio below one.

As catalysts for the bioorganic synthesis of
alkyl-glycosides two new glycosidases derived
from genetically modified microorganisms were
also investigated. Those were the bgl A and the
bgl B glycosidases. The second enzyme, having
rs/ry value of 5.88, showed higher affinity towards
the hexanol than towards the water as a nucleo-

phyle.

Key words: bioorganic synthesis; immobili-
zation; alkyl-g-glycoside synthesis; transglycosyla-
tyon; glycosidases derived from genetically modi-
fied microorganisms

(26. 1X 2007)

MAIMCTEPCKU TPYJOBU
OABPAHETU HA TEXHOJIOLLKO-METAJTYPLUKUOT ®AKYNTET
NPU YHUBEP3UTETOT , CB. KUPUN1 U METONJ"
BO CKOINJE, 2007 rOOAUHA

Enusabeta Unuja MutpeBa, Metogosioruja
3a MeHalIMEeHT Ha KBa/IMTeT BO PEKOHCTPYKUmjaTa
n ogpxyBameTo Ha LunHCKnTe Bo3una (Elizabeta
llija Mitreva, Methodology of quality management
in the reconstruction and maintenance of rail vehi-
cles), 11. 1. 2007.

AHrenye Kupun ApcoBCKM, BrivjaHne Ha
HEKOW aguTmBy BP3 PacTeHEeTO Ha LUHKOBUTE
KpucTanu Bo npoyecoT Ha TOM0TO NMOYNHKYBarke
Ha YermyHa nerHta (Angelle Kiril Arsovski, Influen-
ce of some aditives to the kinetic of Zn-crystal
growth onto continuous hot dip galvanized steel),
12. 1. 2007.

Pyxuua Mupko JoBaHOBMK, Xugporeo08u—
marpuym 3a umobmnnsaumja Ha KBaCOYHU KI1ETKN
(Ruzica Mirko Jovanovi¢, Hydrogels — matrices for
immobilization of yeast cells), 26. | 2007.

[ejan BaHren [OumuTpOBCKM, BrujaHneto
Ha Te4YereTo BP3 CTPyKTypara n (hasHoOTo ogHe-
cyBarwe Ha nonumepHute 6seHgm (Dejan Vangel
Dimitrovski, Influence of flow on the structure and
phase behavior of polymer blends),15. 1ll 2007.

BbojaH MeTtoguja Qum3ocku, CuHTEe3a 1 Ka-
pakTepusaymja Ha HeKom rosnypeTaHCKN neHn Ha
6asa Ha rosmMecTepCcKu Moamnos mn TosyeHamaso-
ymjaHat (Bojan Metodija Dimzoski, Synthesis and
characterization of flexible polyurethane foams ba-
sed on polyether polyol(s) and toluenediisocyana-
te), 25. IV 2007.

KpuctuHa Mune HukonoBcka, EsfilekTpoxe-
MUCKa CUHTe3a U KapaKkTepusaymja Ha HoOBU KOM-
Mno3UTHU Matepujasn 3a €e/1eKTPOXEMUCKU KOH-
geH3atopu (cynepkoHgeH3atopu) (Kristina Mile
Nikolovska, Electrochemical syntehesis and chara-
cterization of novel composite materials for elec-
trochemical capacitors (supercapacitors)), 5. VII
2007.

bopye Tomucnas JlucuykoB, PassuBar-e
Mogenu 3a ausajauparbe u oNnTUMU3Npare Ha ma-
CEHO TPaHCropTHUTE nepopmMaHcy co cumyna-
ynja Ha ekcTpakymja rnos BUcok rnputmncok (Borle
Tomislav Lisi¢kov, The development of models for
design and optimization of mass transfer perform-
ance with simulation of supercritical fluid extrac-
tion), 13. VII 2007.
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JeneHa Mpepgpar Octojuk, OnTtummsayuja Ostoji¢, Optimization of the system for raw mix de-
Ha CcuCTeMOT 3a [03upaH-e Ha KOMIOHEeHTUTe 3a sign in process of portland cement production), 17.
fAobuBare CypoBMHCKa cmeca BO MpouecoT 3a X1 2007.

npou3BoACTBO noptriaHy yemeHT (Jelena Predrag

CNEUUJATINCTUYKU TPYOQOBU
OABPAHETU HA TEXHOJIOLWKO-METAJTYPLUKUOT ®AKYNTET
NPU YHUBEP3UTETOT ,,CB. KWPUJ1 U METOAWUJ" BO CKONNJE, 2007 FTOANHA

AnekcaHpap Kocta AHacTtacoBcku, Ton- Backa BaHu4o JlaszapeBcka, Ontumusaymja
JIMHCKa 1 MaceHa uHTerpaumja Ha npon3BogCcTBeH Ha TpoLuoynTe BO MPON3BOLCTBOTO Ha KOHANTOP-
cuctem co Pinch texHonoruja (Aleksandar Kosta cku nponssogu (Vaska Vanco Lazarevska, Cost
Anastasovski, Heat and mass integration of the optimization in the production of confectionery
production system with pinch technology), 2. 11l 2007. products), 7. XII 2007.

ANNNOMUPAHU CTYAEHTU
HA TEXHONOLWIKO-METANYPLWKNOT ®AKYITET NP YHUBEP3UTETOT , CB. KWPUT U METOAWJ"
BO CKOINJE, 2007 rOOAUHA

Ba3Ho-HeopraHCKoO UHXeHepPCTBO 2324. PyweBa Pucto PeHaTta 28 nekemspu
2220. WeaHoea Jlazap AHeTa 12 cpeBpyapu .
2221. Mwunoscku Unwnja OparaH 22 cheBpyapu MNpexpaHbena TexHonoruja
2223. Cobparnvesa Muto JynujaHa 7 mapt 2219. CapadmHoscka Moue Enena 9 cheBpyapu
2271. Kupkosuk JoBaH lNaHe 17 centemBpu 2225. 3aHeBa Tumo MakepnoHKa 21 mapTt
2272. Yy4kos Jasop MuneH 17 centemBpu 2236. CaHeBa [NaHuye [lywmua 16 maj
2285. Apcoscku JopaaH lume 18 oKkTOMBpYU 2244. KysmaHoBcka Bnapo MarganeHa 8 jyHu
2287. Bbocaposcka Jlaso HaTawa 25 oKTOMBpU 2268. Knonyecka MunaH JaHa 27 aBryct
2286. VsaHoBa VBye JbybuHka 26 oKTOMBpPHU 2273. Bpankosuk [lywax Cnasuua 21 centemspu
2292. CrtojaHoBcka CaHpe Cyse 2 HoemBpH 2277. PuctoBcku Kpcto boxuaap 25 centemBpu
2293. LloHeB Mupko Noue 2 HoemBpu 2281. Anescku 3opaH MBuua 5 okToMBpYU
2294. CrojaHoBcka [laHe BecHa 5 HoemBpM 2310. Apcoscka Ctojue AnekcaHgpa 30 HoemBpwu
2329. Masposcka Tome Mepu 25 nekemspu 2313. YmMneHckn Bopuc Brnago 30 HoemBpH
NH)XeHepcTBO Ha HemeTanm BuoTtexHonoruja
2212. CtaHkoBcky Mune [ywko 31 jaHyapu 2224. Taces JoBaH WVIrHo 16 mapTt
2235. JoBaHoB MuTe Bojo 11 maj 2229. EdgpemoBa Pyce Tara 30 mapTt
2270. Hukonoscka CepadmH Corba 14 centemBpu 2269. Tacesa Hukon4o NoppaHa 12 centemBpu
2306. lNeTposcka Noue AHeTa 23 HoemBpU
KepamMuUiko MHXEeHepCcTBO 2307. lNaenecka Bnagumup Enexa 23 HoemBpU
2257. ATtaHacos XKneko Kup4yo 6 jynu 2207. TaH4eB AnekcaHaap Teogop 11 jaHyapwm
2291. Kaescku XKneko Catlko 26 oKTOMBpU 2211. HacteBcka Munax Janvena 19 jaHyapwm
2301. Kouescka TpajaH bunjana 6 HoemBpu 2215. Kaescka Mune Bnarvya 22 jaHyapwu
2308. CtojaHoBa [parn BaneHTnHa 16 HoemBpY® 2247. CtojkoBcku 3opaH AnekcaHaap 12 jyHu
2248. louyescka Nnnja BaneHTuHa 19 jyHun
MpexpaH6eHO 1 BUOTEXHOMOLWKO UHXXEHEPCTBO 2250. AngoHosa lMasne Iugvja 27 jyHun
. 2251. 'pbeBckn Jumutap 3opaH 27 jyHun
2232. MuxajnoBcka 30paH AnekcaHgpa 27 anpun 2252. Llynescku Pucto Bnagummp 28 jyHu
2246. MakcumoB Teoxap Km_pvm 8 ijM 2265. Kaescku Mune Wrop 10 jynu
2255. Apcosa Ctedan Jinguja 5 Jynu 2274. MaHoscka AHrene BecHa 20 cenTemspu
2259. l'opfuescka JopaaH KatepuHa 6 jynu 2278. Janesa Tpajue CnaraHa 27 cenTemBpu
2266. CnmoHosckn Mune Caue 11 jynm 2283. CrojaHocku flaHo [lparu 6 cenTemspm
2279. JoBaHOBMK Butommnp Pagmnna 3 oKTOMBpU 2296. Tocesa Wnvja BurbaHa 6 HoEeMBpU
2289. Ctasposa bnarojye CHexaHa 29 oKTOMBpYU 2298. BapyToBcka BoxuH CTedpaHka 5 HOEMBPM
2308. I'opl_<OBCKa Metap NunjaHa 12 HoemBpUn 2300. MeTkoB JopaaHyo Vrop 5 HOEMBpU
2304. TpajaHoscka CumeoH Jbybuua 19 Hoemspu 2312. KpcTtescku Bojucnas Cnasmua 29 Hoemspy
2311. [lopescka ['oprv Enena 30 HoemBpM 2319. KmeTtoscka Tomucnae JosaHka 18 gekemspu
2316. [eopruescku Bace Bnaroja 10 gexkemspu
2318. Kagpvjy Xanun Hasun 14 pekemspu
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MeTpoxeMMcKo MH)XXeHepCTBO

2226. MayyHapoB Kupo Togop 29 mapTt
2240. Jlazaposa NaH4ye MarganeHa 21 maj

2260. lNentedyka AnekcaHgap Mapuja 5 jynu

2290. CnupugoHoBcku TpajaH Cawo 31 oKTOMBpMU
2295. BenuHosa BenvH BurbaHka 6 HoemBpU
2305. N6pamm BeToH Xajpuje 26 HoemBpU
2323. 3ppaseBcka CriobopaH CeeTnaHa 27 gekemspu

[v3ajH 1 MeHayMeHT BO XeMucKaTa MHAgycTpuja

2216. Tanapdescka [paru Jynuvja 2 heBpyapm
2230. Mupunk 3opaH Onueepa 3 anpun
2234. lNetposckn Mune Pucto 9 Maj

2243. laByes NaH4e Hukonye 8 jyHu

2245. KyamaHoBCKM Jbynyo XXapko 12 jyHun

2288. [Namyecka 3ope Coma 16 okTOMBpPM
2299. eopruesa Bojo AH4e 16 okTOMBpPU
2321. Y3yHoB Hukona Togop 26 nekemspu

KoHdeKLMcKo nHXXeHecTBO

2213. TpajuyeBa Mujande AHeTa 1 chespyapm
2214. MaHeBcka Opue JacmnHa 30 jaHyapwm
2217. Koctocka Togop Bnaruya 31 jaHyapwu
2218. TpajyeBa JumuTtap Mapuja 9 dheBpyapu
2227. llaneBcku bpaHko Noue 30 mapTt
2239. Towwuk PagosaH Emunuja 21 maj

2242. Hukonuk JoBuuya MarganeHa 4 jyHun

2253. CnaceBa AHren CHexaHa 2 jynn
2254. Jlaszaposa Nnwvja burbaHa 5 jynmn
2256. [oyesa [iparomup Maprapeta 5jynu
2261. Puctecka Pucto AHeTa 6 jynu

2262. babynoea Pucto Hatawa 6 jynn

2264. [opruescka Jbyn4yo [lywmua 11 jynn
2280. Mojcoecka Opue Cora 5 okTOMBpU
2282. TaHecka bopuc Enexa 8 okTOMBpYU
2284. Cmunkocka AHToHuje Enena 19 okTOMBpPH
2309. AngoHoBa fiumutap MapuHa 22 HoemBpH
2315. lopruesa AHren CenectuHa 6 oexkemspu
2346. dununos Jparu 30ku 4 nekemspu

TeKCTUNHO UHXXeHepCcTBO

2222. Haymoscka bnaxe Buoneta 9 mapT

2249. Nnuescka Boucnas [laHnena 25 jyHn

2276. N6paxnmosuk Lemco Anga 25 centemspu
2297. CtojaHoBckM AnekcaHgap Buktop 6 HoemBpwu
2317. [Oumkoscka Oumutap CysaHa 18 nekemspu
2322. [vwnujecka ViBaH Hatawa 27 fekemspu

MpepaboTyBayko meTanyplKo MHXeHepCcTBO

2210. bekTewwu XycHu Emcane 22 jaHyapu
2238. Matecku Bene dunun 12 mapt
2258. Baxub Xamep Opat 6 jynn

2267. [parHuk BpaHucnas Bnagumup 11 jynn
2320. CapamaHngos AnekcaHgap Kvpye 21 gekemspu
2325. KoHea Mujanye Cy3saHa 19 pekemBpu

EKcTapKTMBHa meTanypruja

2228. ['eopruescka Jbynyo AHeTa 30 mapT
2241. TMepyyknuesckn Ctpaxun ToHn 22 maj

2263. BacuneBuk 3opaH BecHa 5 jynmn

2275. [QumyeBckn MunaH bnarojue 24 cenTemBpu
2302. Benecka Kpcte Kuuya 5 HoemBpU
2314. Tonos Jbyn4o 3naTko 27 HoeMBpU

DOCTORAL THESIS

DEFENDED AT THE SS CYRIL AND METHODIUS UNIVERSITY, INSTITUTE OF CHEMISTRY,
FACULTY OF NATURAL SCIENCES AND MATHEMATICS IN SKOPJE, 2007

Lila Vodeb

HPLC METHODS DEVELOPMENT
FOR QUANTITATIVE DETERMINATION OF
B-CYFLUTHRIN IN PESTICIDE FORMULATION

A b s tra ct: Relatively fast, confidential, ac-
curate, reproductive and economic high-perfor-
mance liquid chromatography (HPLC) methods
development for quantitative determination of di-
astereomers of active ingredient B-cyfluthrin [3-
(2,2-dichlorovinyl)-2,2-dimethylcyclopropanecarbo-
xylic acid cyano-(4-fluoro-3-phenoxyphenyl)-methyl
ester] (IUPAC) in their pesticide formulations Res-
ponsar SC 025 and Bulldock 025 EC (products of
Bayer, Germany) are presented in this paper.

For realization the appoint objective a few
HPLC methods with ultraviolet diode array detection
(UV/IDAD), using reversed stationary phases (RP)
and normal stationary phases (NP) are developed.

The development of chromatographic metho-
ds for determination of B-cyfluthrin in the test pesti-
cide formulation is carried out with several analy-
tical columns with different dimensions, stationary

phases and particle sizes. Thereat, the short di-
mensions high-speed (HS) columns like HS 3 x 3
C18 (3.3 x 0.46 cm; 3 uym) and HS Pecosphere 3 x
3 Silica (3.3 x 0,46 cm; 3 pym), and long dimen-
sions columns as Hypersil ODS (25 x 0,46 cm; 5
pm), LiChrosorb CN (25 % 0.46 cm; 5 pm), LiChro-
sorb Si 60 (25 x 0.46 cm; 5 ym), LiChrospher 60
RP Select B (12.5 x 0.4 cm; 5 ym) are used.

Mobile phase composed of n-hexane/dichlo-
romethane is used for the NP-HPLC methods, and
acetonitrile/water, acetonitrile/phosphate buffer solu-
tion (pH = 2.60; 3.37; 4.29; 5.05; 6.07 and 6.93) and
methanol/water for the RP-HPLC methods. The
buffer solutions are prepared by H;PO4, KH,PO,
and K,HPO, with concentration of 0,01 mol/L. The
solvent strength of the buffer solutions is regulated to
0.03 mol/L with 0.1 mol/L of Na,SO,.

The temperatures of 25 °C (298 K), 30 °C (303
K), 35 °C (308 K) and 40 °C (313 K) are selected as
the temperature gradients to explain dependence
between the retention time and temperature
change.
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The following parameters are determined for
each optimized method: retention factor, separa-
tion factor, the fit type between the mass of analyte
and peak area, or peak height, repeatability or in-
termediate precision, limit of detection, limit of
quantification, percentage of the recovered analyte
and active ingredient quantity in pesticide formula-
tion.

Key words: B-cyfluthrin; Responsar SC 025;
Bulldock 025 EC; high-performance liquid chro-
matography; UV/DA detection; RP-HPLC; NP-HPLC;

(8. V1 2007)

Valentina Pavlova

DETERMINATION OF SOME PSYCHOSTIMULA-
TIVE DRUGS IN FORENSI SAMPLES
AND DIFFERENT DRINKS USING HIGH-
PERFORMANCE LIQUID CHROMATOGRAPHY

Abstract This work includes research di-
rected towards developing new analytical methods
for determination of psychostimulative drugs in foren-
sic samples and different drinks, using High-perfor-
mance liquid chromatography (HPLC). Amphetami-
ne, methamphetamine, 3,4-methylenedioxyampheta-
mine (MDA), 3,4-methylenedioxymethamphetami-
ne (MDMA), 3,4-methylenedioxyethylamphetamine
(MDEA), N-methyl-1-(3,4-methylenedioxyphenyl)-
2-butan-amine (MBDB) and caffeine were tested
drugs.

Series of examinations, in order to develop
appropriate HPLC methods for determination of
drugs in tablets, were made. To achieve a satisfac-
tory separation of investigated compounds some of
the chromatographic parameters, including compo-

sition and pH of mobile phase, detection wave-
length, mobile phase flow rate and temperature
were varied. The developed methods were valida-
ted and applied for analysis of drugs in confiscated
tablets from Custom and/or from dealers.

Convenient methods for solid-phase extrac-
tion (SPE) of psychostimulative drugs from human
urine were developed for their determination by
High-performance liquid chromatography. The opti-
mal conditions for effective separation and concen-
tration of the analyzed substances were establi-
shed. Methods for determination of drugs in human
urine were validated and used for analysis urine
samples obtained from drug abusers.

Derivatization procedures using 3,5-dinitro-
benzoylchloride (DNB) were developed to increase
sensitivity and selectivity of drugs in analyzed
samples of textile and bank-note. Conditions for
derivatization were investigated including, pH of
reaction medium, the reaction time and the deri-
vatization reagent concentration. HPLC method
was used for separation, qualitative and quantita-
tive determination of derivatives formed.

Also, determination of caffeine in several kinds
of drinks (non alcoholic, energetic, tea, coffee), that
can be found on the commonly markets was made.
The developed HPLC method was sensitive and
applicable for routine analysis of caffeine in same
samples.

Key words: amphetamine; methamphetami-
ne; MDA; MDMA; MDEA; MBDB; caffeine; High-
performance liquid chromatography; Solid-phase
extraction; derivatization; tablets; urine; textile; bank-
note; non alcoholic drink; energetic drink; tea; coffee

(19. X1 2007)

MAIMCTEPCKU TPYOOBMU
OABPAHETU HA UHCTUTYTOT 3A XEMWUJA HA NPUPOAHO-MATEMATUYKNOT GAKVYITET
NP YHUBEP3UTETOT , CB. KWPUT U METOAWJ"
BO CKOINJE BO 2007 rOAVUHA

ToHu TopopoBCKW, Xemucka gernosvuyuja v
KapakTepuaaymja Ha esIeKTPOXPOMHN TEHKMN huri-
MOBM Off OKCUAM Ha BOsighpaM, Ha MOmbaeH n Ha
BaHagmym (Toni Todorovski, Chemical deposition
and characterization of electro chromic thin films of
oxides of wolfram, molybdenum and vanadium),
16. 111 2007.

EneHa CtaHkoBcKa, OnpegeryBare Ha erle-
MEeHTW BO Tpary Bo ripumepoumn mes Bo Pernybnvka
MakefoHuja co aTtomcka arncopruymoHa CreKTpo-
MeTpuja m HMBHa Kracucbmkauymja co MynTu-
BapujaHTHa aHanusa (Elena Stankovska, Determi-
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nation of trace elements in honey samples from
Republic of Macedonia by atomic absorption spec-
trometry and their classification using multivariate
analysis), 13. IV 2007.

3natko MaH4yeBCKM, [JucTpubyymja Ha TELLKN
meTanu BO no4ysute off Bernec u HeroeaTta okonvHa
(Zlatko Pancevski, Heavy metals distribution in the soil
samples from Veles and its surrounding), 19. IV 2007.

MapuHa CtojaHoBCKa, HoBu ekcriepuMeHTH
BO HacTaBara Mo xemuja — MOXHOCT 3a yCOBpPLLY-
Bame u 0xuByBaw-e Ha Hactasarta (Marina Stoja-
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novska, New experiments in chemistry education —
opportunity for improvement and invigorating
teaching), 9. VI 2007.

Kpcte TaweB, Metogu 3a onpepgerniyBaw-e
Ha BKyrnHarta COLPXWHA N Ha XeMUCKUTE hopmu
Ha apCeH, Xese30 U XuBa BO BUHO CO aTtoMcka
ancopnynoHa criektpomeTpuja (Krste TaSev, Meth-
ods for determination of total content and chemical

species of arsenic, iron and mercury in wine using
atomic absorption spectrometry), 15. XI 2007.

Axwvep Jawapu, CuHTe3a Ha HOBU MO/nXe-
TEPOUNKITNYHN [epnBaTu Ha KyMapuHoT CO MO-
TeHUmjanHa 6uosiowka aktmBHocT (Ahmed Jasari,
Synthesis of new polyheterocyclic coumarine deriva-
tives with potential biological activity), 16. XI 2007.

CNEUNJAIIUCTUYKU TPYOQOBU
OABPAHETU HA UHCTUTYTOT 3A XEMWUJA HA NPUPOAHO-MATEMATUYKNOT GAKVYITET
NP YHUBEP3UTETOT , CB. KWPUT N METOOWJ"
BO CKOINJE BO 2007 rOAVUHA

CHexaHa [. AumoBcKa, [uctpubyymja Ha
HEKOU NPUPOAHN M BeLUTa4Ykn PaguoHyKInan BO
noysute of Benec n Herosata okonnHa (Snezana
D. Dimovska, Distribution of some natural and ari-
fical radionuclides in the soil from Veles and its
surroundings) (21. VI 2007).

BunjaHa MetpoBcKa, llpumeHa Ha CEKBEH-
ymjanHa MoHTe Kapsio kBaHTHOMEXaHn4ka MeTo-
Josornja 3a usydysare Ha cosiBarayvja Ha nu-
pon co jarnepogretpaxsaopus (Biljana Petrovska,
Application of sequential Monte Carlo-quantum
mechanical methodology for study of pyrol solva-
tion by carbon tetrachloride) (22. X1 2007).

AVNJNIOMUPAHU CTYAEHTU NO XEMUJA
HA UHCTUTYTOT 3A XEMWJA HA NMPUPOAHO-MATEMATUYKUOT ®GAKYNTET
NP YHUBEP3UTETOT , CB. KUPUJ1 U METOOUJ"
BO CKONJE BO 2007 rOAUHA

HactaBHa HacoKa
(aunnomupaHu npodecopu No xemuja)

7686 Jlazaposa [NeTpe VpeHa 25 janyapwu
9502 PucTtecka TpajaH KeTn 27 jaHyapwu
6847 MuTtescku CtaHko [lejaH 19 dbespyapu

5730 KymeBcka Pucte CHexaHa 23 pbespyapu
7116 Kpanes 3gpasko [laHnen 8 mapt

8972 Cokonoscka bpaHko Buoneta 16 mapTt
5995 Kamep Mapn3 ABHU 4 anpun
4443 Anoctonoscka [parn Maja 18 maj

5991 T[laHgesa bnaroj Buoneta 18 maj

4586 [lojpasosa Tome JacMuHKa 28 maj

8034 CunjaHocka LipeTko Jbybuua 29 jyHn

6692 Mwuuesa JopaaH Bepue 9 jynu

6311 JosaHoBcka Boja JaHujena 11 jynu

6841 Anrenecku lNMeyo 3natko 16 jynn

8329 Pununocka MNuyko JleHue 25 oKTOMBpPYU
7678 Wukoscka Page CnaraHa 4 oKTOMBpPU

8642 CTojuyeBcka [lobpe Tama
7453 bBeranvHocka JoBaH BecHa
6845 CTojaHoBCKM BecenvH ViBaH

31 okTOoMBpYU
31 okTOMBpYU
28 HoemBpU

MpumeHeTa Hacoka
(npenapaTvBHa U aHaSIUTUYKO-CTPYKTYPHA
nogHacoka) (QUnaoMmupaHu UHXXeHepu No xemwuja)

7703 3ppaBkoBcka LiBeTko Maja 25 jaHyapwu
7707 borpgaHoBuk Mune Jbynka 25 anpuvn
7717 Puctosa Pucto Ketn 7 Maj

8067 Cnacosa lNaHTe Marganexa 14 maj
5509 bBnaxecku ['opruja JoBuua 16 maj
7131 Crtamecka Nony6e CumoHa 25 jyHn
6530 Hwukonosa Bnaxo Buktopuja 3 jynn
8968 [leTewesa BaHyo Cnasumuya 4 jynn

10061 TlleTpecka bnaroja JacmmHa 11 jynu

10163 KajyaHocka CteBaH MapuHa 16 jynmn

7699 AnppeeBcku MnageH Jasap 18 jynun

5532 [nuropocka Kupun Cora 20 centemBpu
8325 Yapakumes 'eporu Urop 24 centemBpu
10681 Hectopocka NupuH EneHa 25 centemBpu
9709 Lepud Amet Emen 27 centemspu
10063 Mupuyecka [lopfuja Mepu 28 centemBpu
7696 ATtaHacosa ®eH4yo Mapuja 28 cenTemspu
7866 AtaHacosa Kvipunosa PagoctvHa 2 OKTOMBpU
6862 HecTtopocka Muko XpuctuHa 5 okTOMBpU

7693 bBoxwuHosa NaBne Maja

8080 TaHackoscka BpaHko bnarvua
4426 EdTnmosa AtaHac Emunuja
8305 Llakupu Cenvm AzemuHe
6329 Lumb6pes BnapgaH OejaH

9712 BenwuHoBa CtaHko MapujaHa 31 okTOMBpPU
7147 JoBaHoBcka Jbynyo Maja 31 okTOMBpPYH
8658 Benuescka Contup MarganeHa 31 okTomBpHM
8066 TpajkoBa Mupko Calwka 12 pekemBpu
6879 Typapcku bpaHko [ejaH 13 gekemBpu
10211 Benudkoscka bpaHko BpaHkuua 14 gekemspu
7701 Apunosuk Enes Ceaga 14 pekemBpu

16 okTOMBpU
24 oKTOMBpPU
29 oKTOMBpPU
30 oKTOMBpPU
30 oKTOMBpPU

Hacoka aHanuTuika 6uoxemuja
(AMNnNoMupaHu MHXXeHepu Nno xemwuja)

9622 [opfuesa MNoye Mopuua 3 anpun
8680 bojaymescka Jbyn4o Maja 4 anpun
9519 JesTOBMK Jbybomump ViBaHa 4 jyHu
8984 Pasmoscka Anocton AnekcaHgpa 13 jyHu
9525 TlakuHa Jepko MapTa 12 jynn

9303 TMaHyeBcka CnobogaH AnekcaHgpa 20 cenTeMmBpu
9295 bBajpakTaposa Aumntpre EneHa 26 centemspu
9296 Cnacescka Cnaco Mapwja 27 centemBpu
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9293 Cnacoscku Tuxomup dunun
9624 [opescka MnageH BumbaHa
8667 WBaHoBWK MBaH Annua
9625 Cedep 3ymbep bupxaH

1 okTOMBpYH

10 okTOMBpYH
24 oKTOMBpPU
30 oKTOMBpMH

9639 [opruesa Jbynyo JacmuHa
9620 [aeuesa JoeaH4o Mapuja
9623 KpakyTtoBcku Hukona ['opru
9735 Pajkoscka bopye AnekcaHgpa

31 okTOMBpPU
4 nekemBpu

14 nekemspu
24 nexkemspu

ANNNOMUPAHU CTYAEHTU HA CTYAUUTE NO BUOJIOMNJA-XEMUJA
HA UHCTUTYTOT 3A XEMWJA HA NMPUPOAHO-MATEMATUYKUOT ®AKYNTET
NP YHUBEP3UTETOT , CB. KWPUT U METOOWJ"
BO CKONJE BO 2007 rOAUHA

11107 MwuTtoBcka CtommeH BpaHka 26 cpespyapu
11111 JoppgaHoBa NeTap CHexxaHa 26 cpespyapu
11161 Topopocka ®oHe Mapuja 26 dpeBpyapu

11110 lMeTkoBcka Oparosby6 NunjaHa 26 despyapu
9016 Pwuctosa Pucto Munuua 9 mapTt

8224 CepacdpumoBa bnarojue JaHnena 11 anpun
11821 Crojocku Knume Pucte 26 anpun
10642 CtedpaHoBcka MeTko CHexaHa 27 anpun

11899 Anrenos Cnaco ToHu 7 Maj
6584 Teopruescku CToj4o MuTko 18 mMaj
8878 WnueBa AnekcaHgap JacmvHa 18 maj
8886 Mwuxamnosa MoHe Tana 8 jyHn
<>cwnn KOHIPEC

Op 17 pgo 20 centemBpu rognHasa Bo Oxpupg,
Ke ce oapXu jybunejHnoT XX KoHrpec Ha CojysoT
Ha Xxemuyapute U TexHonosute Ha MakepgoHuja
(CXTM), 3aegHo co V KoHrpec Ha Cojy30T Ha me-
Tanypsute Ha MakegoHuja (CMM). HajaBeHu ce
nog vvmeto BUKOHIPEC08, co mefyHapoaHO
Y4ECTBO M CO OCHOBHA LEN fa Ce Npukaxe BpcC-
kata HAYKA - TEXHOJIOTUJA - EKOJIOTNJA.

CXTM opraHuaupan coBeTyBame YylWTe BO
1946, noTtoa nosBpemeHo, a og 1990 rogmHa cose-
TyBaraTa npepacHaa BO KOHrpecu u ce ogpxy-
BaaT Ha ABe rogvHu. Bo nocnegHuTe roanHu KoH-
rpecuTe, U NOKpPaj HaUMOHANMHUOT KapakTep, npu-
BfIEKYBaaT C€ MorosiemMo y4ecTBO 04, PErMOHOT, HO
n o Espona.

Ha XX koHrpec 18 npepaBayun, ucTakHaTu
Hay4YHMUM 1 cTpydrsauu og Espona, CALl u og Ha-
wara 3emja, Ke ogpxaT npegasarba Of OCHOB-
HUTe nogpadja Martepujanu — XpaHa - NopuBa,
Kako 1 o4 Apyrute nogpadja Ha xemujata n Xemu-
CKOTO UH)XXEHEPCTBO.

3a KOHrpecoT ce npucturHatu npeky 170 Tpy-
Aosu Ha aBTopu of MakegoHwuja, 3emjute Ha Ban-
kaHoT, CnoBenuvja, lNMoncka, Mepmanwuja, MopTy-
ranvja, kako n og CA[l u, 3a npe nar, og Adpuka
(Ceneran, Mapoko n Amxup). 3apagu ronemmor
MHTEpecC, KpajHMOT JaTym 3a npujaByBarbe € no-
MecTeH Ha 15 maj 2008 rognHa.

MogeTanHn nHpopmaymm 3a KOHrpecuTe Mo-
XaT fga ce HajgaT Ha: www.bicongress08.org.mk
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8235 Hukonoscka MunaH burbaHa
5848 MojaHocka CeeTo3ap Yb6aBka
7622 KocTojumHocku Kpyme [lejaH
11905 [opyeB Unuja Togop

9017 Cnasescka CBeTo Hatawa
6459 BaH4escka LlaHe AnekcaHgpa
7615 [powesa fOparn MeHue

9019 Jlasapocka ApceHuja Mapuja
9631 Yamosa JaHko Emunuja 31 okTOMBpYU
5859 CraHkoBcka fywaH Jinguja 9 HoemBpM
9248 CrameHkoBuK CnoboaaH [Jannbop 28 nekemspu

&

The Jubilee 20" Congress of the Society of
Chemists and Technologists of Macedonia (SCTM)
and the 5™ Congress of the Union of Metallurgists
of Macedonia will take place in Ohrid, Sept. 17"-
20" They are announced as Bicongress'08, with
international participation and with a basic aim to
demonstrate the strong connection SCIENCE-
TECHNOLOGY-ENVIRONMENTAL.

SCTM is organizing its Symposia since 1946,
and on a regular, biennial basis since 1990 when
the name was changed into Congresses. Recently,
despite of their national character, our Congresses
do attract wide international participation from
neighboring countries, as well as from the rest of
Europe.

At the 20th Congress 18 invited lecturers, leading
scientists and experts from Europe, USA and Ma-
cedonia will present lectures on the Congress' basic
topics, i.e. Materials-Food-Fuels, as well as on the
other topics of Chemistry and Chemical Engineering.

Also, over 170 communications of participants
from Macedonia, Balkan countries, Slovenia, Po-
land, Germany and Portugal, as well as USA and,
for the first time, from Africa (Senegal, Morocco
and Alger) are registered. Due to the intensive in-
terest, the deadline for application submission was
moved to May 15" 2008.

More details on the Congresses are given at:
www.bicongress08.org.mk

25 centemspu
25 centemspu
2 oKTOMBpU
10 okTOMBpYM
24 oKTOMBpPU
29 OKTOMBpPU
31 oKTOMBpMU
31 oKTOMBpU

CONGRESS
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INSTRUCTIONS TO AUTHORS

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

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

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

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

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

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

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

SUBMISSION OF MANUSCRIPTS

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

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.
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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
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; O 9.08 %.
Found: C 81.63; H 9.36; O 9.01 %.

When a large number of compounds have been
analyzed, the results should be given in tabular form.

Formulas and equations. Chemical 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. Stro-
kes (/) 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
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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-ethyleneoxide dim-
mer exhibits an antihydrogen bond, Chem. Phys. Lett.,
303, 447452 (1999).

[2] L 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] C. Xanu JoppanoB, Kopo3suja u 3awiuuitia Ha meitia-
auitie, HoBa Maxkenonnja, Ckomje, 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 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-
responding author within three working days. The
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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 examine 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 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.



