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YIIPABYBAIGE CO IBPCT TEKCTUJIEH OTIIAQ
Camka I'otomeoBa', CunBana Kpcresa'

AncTpakTt

Kaxo pesyarar Ha pa3BojoT Ha KOH(PEKIUCKOTO MPOU3BOJICTBO, U MOKPA]
TOa 1UTO BO TMOCJIEAHUTE JIBE [0 TPH JCLCHUU € 3a0eie>kaH BUJIEH HarpeyioK
BO TEXHOJIOUIKUTE TPOLECH, 3HAYAjHO C€ 3rojieMyBa KOJMYMHATA HAa LBPCT
TEKCTWJIEH OTNaJ, IUTO MPETCTaByBa 3arpuKyBayku MpoOJeM 3a [AeHeLIHaTa
nyBrAM3anyja. CeramHaTa cocToj0a 3a MOCTAMYBake CO UBPCTUOT TEKCTUIIEH
oTnajg MoOXe ja ce KBanuuKyBa Kako HeperyjapHa M XaoTMuHa. BakBaTa
HETIOBOJIHA COCTOjOa ce MOJIKM Ha HEMOCTOCHETO HA CUCTEM 32 MHTEPUPAHO
yIpaByBame CO LBPCT TEKCTWJIEH OTMajl BO OMIUTHMHUATE. 3a [a Ce HaMUHE
0Baa HenpugaTiIruBa cocTojoa, BO TPYAOT € NMPETCTaBeH COBPEMEH NpHCTaN 3a
e(UKacCHO MEHAMPAae U PEAYLMPAEe HA UBPCTHOT TEKCTUIIEH OTHA.

Kuny4ynu 300poBu: mexcmuana unoycmpuja, KOHgeKuyucka uHoycmpuja,
co8pemer npucman, pedyyuparse, npepabomxa Ha omnao.

TEXTILE SOLID WASTE MANAGEMENT
Saska Golomeova', Silvana Krsteva!

Abstract

As aresult of the developments of apparel production, although in the last
two to three decades technological processes has been reported, the amounts
of solid textile waste has been significantly increased, which is a worrying
problem for today’s civilization. The current state of treatment of solid textile
waste can qualify as irregular and chaotic. This unfavorable situation is result
to lack of a system for integrated management of the solid textile waste in the
municipalities. To overcome this unacceptable situation, in this paper modern
approach for effectively managing and reducing of the solid textile waste is
presented.

1) TexHONOWIKO-TeXHUYKH (pakynTeT, Y HuBep3urer ,,['oue [demues - lltun, P. Makenonuja
Faculty of Technology University, ,,Goce Delcev* Stip, Republic of Macedonia
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Key words: textile industry, apparel industry, modern approach,
reduction, recycling of waste.

Bosen

TekcTunHaTa MHICTPUjA ce M3ABOjYBa KaKo €fJHA Of] TPaIUIMOHAIIHUTE
MHIyCTPUCKU TpaHKM Bo Pemybmmka Makenonuja. Toa Bo rosema mepa ro
[ieTepMUHMApPA HEj3UHMOT MPOCTOPEH Paclopefi, Kako Off aCleKT Ha 6pojoT Ha
npeTnpujaTjata 1 6pojoT Ha BpabOTEHUTE, TaKa 1 BO TOTJIe]] Ha 3aCTaleHoCTa
Ha OJIfIeNIUTE U FPYNUTE BO PAMKHUTE Ha OBaa MHIyCTPHUCKA TPAHKA.

TekcTunoT Bo XXMBOTHATA Cpe/HA € 3acTareH Bo rojema Mmepa. Mefyroa,
MMAajKu TO IpefiBUjT (haKTOT IeKa BO MOCTICIHUTE TOIMHU KyTTyBaunTe CTaHyBaaT
C€ MOYYBCTBUTEIIHA KOH XKUBOTHATA CPE/IMHA M TIPOU3BOJIUTE KOM MMAAT MOMAJIO
HITETHO BIIMjaHKe BP3 Hea, ce HaMeTHYBa OfIrOBOPHOCTA Kaj MPOU3BOJUTENNTE
3a:

— orpaHudyeHa ynorpeba Ha CYNCTAaHIMU KOUILTO Ce IITETHH 32 XKUBOTHATA

CpefnvHa;

— OrpaHMYyBale Ha CYNCTAHIMUTE KOWILITO CEe LITETHHU 3a 3[IpaBjeTo Ha

MOTPOILYBaYNTE;

—  OJIP>KJIMBO KOPHCTEHE Ha OCHOBHUTE CYPOBUHH — BOJIaTa U CHEPrujaTa;
— HaMaJlyBame Ha 3arajlyBareTo Ha BOJIATa U BO3AYXOT;
— 3rojleMeHa TIpuxXKa 3a OTNaJoT INTO MNpPOM3JIeTyBa Of TPOLECOT Ha

MPOU3BOJICTBO U MOSKHOCTA 33 HETOBO TIOBTOPHO YNOTPeOyBambe.

KonmyecTBOTO Ha TEKCTHIIEH OTIAJ] IITO CEKOjIHEBHO Ce 3rojieMyBa,
NPUTUCOKOT IITO TOj O BPILU BP3 XKMBOTHATA CPEIMHA, KAKO 1 HEMOBpaTHATa
3ary6a Ha BpeJIHA pecypcy U eHepruja npu NpoLecoT Ha HErOBO JIETIOHUpAE,
U3BEJIEeH COOJIBETHO WJIM HE, ja HaMeTHyBa MoTpebaTa Ofi BOBEyBame Ha
OJIP>KJIMBY HAYMHU Ha YIPaBYyBame CO TEKCTUIHUOT OTHa.

MomeHTaHATa COCTOj0a BO TEKCTHIIHATA MHAYCTPHja

lonemute TpaHcopManmMy KOWIITO HacTaHaa BO TEKCTUIIHATA
uHaycTpuja Ha Peny6muka MakeoHuja BO TpaH3MLUMOHUOT TEPHUOJ], CO
npomnarameTo Ha HEKOJIKYTe KPYITHU TEKCTUIIHU KOMIIJIEKCH, IOBEfI0a /10 TOJIEMU
CTPYKTYPHHM MPOMEHHU BO TOIJIE], HA aCOPTUMAHOT U 00EMOT Ha MOHY/aTa Ha
TEKCTHJIHM TNpou3BoAau. HekoramiHaTta penaTMBHO AOCTa AMBEp3UpHULpaHa
NPOU3BOJICTBEHA TporpamMa (Ol OCHOBHUTE CYpOBMHM - CHHTETWYKH BJIaKHA,
NpeKy MpefuBa Off MaMy4eH, BOJIHEH, CUHTETUYKM M MELIOBUT THI, NPEKy
6orara rnajgeTa Ha TKaeHUHU, 10 TOTOBM TEKCTUIIHM MPOU3BO/Y 32 Hajpa3InyHU
HaMEeHM) ce CBefle Ha MUHMMAIIHO MPOM3BOACTBO HAa IMpEfvBa W TKAGHWHU, a
3roJieMyBate Ha MPOU3BOJCTBOTO Ha 006JIeKa.

Ha rpacgukoHoT (civka 1) ce npeTcTaBeH! NHAEKCUTE Ha MHYCTPUCKOTO
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NPOU3BOJICTBO, OfI Kajie IUTO CE IJiefja ieKa MPOU3BOCTBOTO M M3BO30T Ha
TEKCTUJI M HaTaMy Ke ce 3aJip>Ki Ha PeJIaTHBHO HUCKO HMBO BO OfJHOC Ha
NPOU3BOICTBOTO M U3BO30T Ha obneka. [lopanu Toa, ce yBe3yBaaT cute BUOBU
BJIAKHA, NIPEINBA, TOTOBM TKACHWHU MJIM TUIETEHNHU CO PA3JIM4YeH CYPOBUHCKH
cocraB. Toa Hamara npu yBO30T Ha CypOBHMHUTE CTPOIO Jla CE NMPUMEHYBaaT
ekosolkuTe Kpurepuymu. IIpon3BOgCcTBOTO M M3BO30T Mak Ha obneka Ke
pacre co JOMMHAHTHA HACOYEHOCT KOH na3apot Ha EY.
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Cauxa 1 - VIHpieKCH Ha MHIYCTPHUCKO TIPOU3BOJICTBO
Fig.1 - Index of industrial production

M3B0O30T HA TEKCTUIIHUTE TIPOU3BOJIM HA TIa3apUTe HA PAa3BUCHUTE 3eMjU
Ke MOXe Jla ce OCTBapM CaMO aKO Ce WMCIOJIHYBaaT ONpEJiesieHn YCIIOBU Off
€KOJIOIIKY acmekT. [leHec, 3a KBAJNMTETEH TEKCTWJIH MPOM3BOJ] CE CMeTa
CcamMoO OHOj KOj BO LEJHMOT HWMKIIYC TPUAOHECYBa 3a 3alITUTA HA 3/IPaBjeTo
U CUTYPHOCTa Ha JyfeTo M Toa BO TEK Ha TPOU3BOJICTBOTO, ynoTpebdara,
OJIP>KYBakhEeTO M OJIOXKYBAHETO MO yNnoTpedara, OJHOCHO OCTBapyBame Ha
MPOU3BOJICTBO CO MUHKMMAJIHA MOTPOLIYBAYKA HA CHTE BUJOBU pecypcu, 6e3
HEraTWBHO BIIMjaHWE BP3 KOPMCHUKOT, OKOJIMHATA U OMIITECTBOTO, & KOU Ce
neduHUpaHu co Mef'yHApOIHUTE HOPMU 3a KBaJmTeT U ekosoruja [SO.

[Tpon3BOACTBOTO Ha TEKCTWUIIHM MPOM3BOAM BO HajrosieM nien (95%) ce
COCTOM Off TPOM3BOJICTBO HA Pa3HU BUOBM Ha o6Jieka. 3eMajKu To TpefBwI
(hakTOT fIeKa € JIOMMHAHTEH pa3BOjOT Ha KOH(EKIMCKaTa WHIYCTpHja,
HajroJieMy KOJIMYMHU Of] TeHEpUPAHUOT OTIajl TpUrnara BO rpynara Ha UBpCT
oTIIap.
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AHajiu3a HAa MOMEHTAJIHATA COCTOj0a CO YNPaByBameTO HA ILBPCT
TeKCTUJIeH 0Tnaj Bo KoH(eKIHucKaTa MHAYCTpHja

Bo pamkuTe Ha TeKCTHIIHATA MHAYCTPHja, OTHAOT BO IBPCTA arperaTtHa
cocTojba o MPOLECOT Ha TMOArOTOBKA Ha CYPOBU M HUBHOTO 0(DOPMYBaHkE BO
TEKCTHJICH MaTepHjall, I0TOA Off TPOM3BOACTBOTO HA TEXHUYKHU U WHAYCTPUCKA
TEKCTHII, KaKO U Of POM3BOAICTBOTO HA pa3HM BUIOBU 00JIEKA TO COUMHYBAaT
BJIAKHA, TIEJII, TPEIBa 1 OCTATONM Of] TNIETEHVHN W TKa€HWHM KOj HACTaHyBaaT
BO NpOIECOT Ha Kpoewe. OBOj OTMaj, BO (pUPMUTE CO 3a0KPY>KEH MpoIec Ha
NPOW3BOJICTBO, Ol TIPEAVBA, TUIETEHUHW, TKAGHWHA W CJI. HAjeKOHOMUYHO OU
O1II0 IOBTOPHO /2 ce Bpaka BO MPOM3BOJICTBOTO MO MAT HA PA3HMU MOCTAIKY Ha
PEeLMKIINpPAE.

AHKeTHWTe NCTpaKyBama Bo Permy6imka MakenoHnja mokaXkyBaaT eKka
HajrosieM Opoj Ha KOH(EKIWMCKM TpeTnpHjaThja ro ucpiaar OTHafOT MO
KPOEHETO, a MaJl € 6POjOT KOM I'0 COPTHPAAT MO CYPOBMHCKH COCTaB ¥ 60ja 1
O MpojjaBaat BO 3eMjaTa Wi BO cTpancTBO. OBOj OTNaj] 3a€/THO CO OCTAHATHOT
KOMYHAJIEH OTIajl JIOKAITHO ce cobupa u ce ncdplia Ha JISTIOHNHTE .

KomyHamHrOT BPCT OTMAJ € e[ieH Off OCHOBHUTE TEKOBH Ha OTMAJ IIITO Ce
coszpmaBaar (okoary 570,000 t/rogummo 3a 2004/2005 rop.), (Tabena 1 u cnmka
2).

Tabeaa 1 - TlpoueHTyasieH COCTAB HA KOMYHAJICH LIBPCT OTMaJ]

IIpoueneto
Bupn otmap, KOJIU9eCTBO
(t/roqguHa)
Buopa3srpaanms (oprancku) oTnaj 14 8.819
JpBo 15.454
XapTtuja v KapToH 68.113
ITnacTuka 54.949
Crakyno 20.033
Texkctun 16.599
Mertanu 14.882
MeloBUTO NaKkyBambe 12.592
Hpyr ornajy (KOMIUICKCHY TIPOU3BOJIU, UHEPTEH 42.929
Martepujall, Jpyry KaTeropun)
OrnaceH oTmaj off JOMaKUHCTBOTO 1.145
®dunu Meranu yectuuku (< 10 mm) 176.866
Bxynno komynaaen yepcm omnao 572.381

|17O
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MpoueHTyaneH cocTas Ha KOMyHanHWOT oTnag B Buopasrpagnue (opraHcku) otnag
H pso

M Xaptwja w kapTad

M Mnacrura

M Crauno

M Tewctmn

2,7%
0.2% o Metanu
2% E MewosnTo nakysatse

i [ipyrotnan,

 Onaced 0TNag og AOMAKHHCTBOTO

i DuHn mewanm vecTiarm (< 10 mm)

Cauka 2 - IIpoueHTyaneH cOCTaB Ha IBPCTUOT KOMYHAJIEH OTIaf
Fig.2 - Percentage composition of municipal solid waste

Op BKYNHMOT KOMYHAJIEH OTHaj, Ha TEKCTUJIHMOT OTNAj My Ipumnaraar
2.9 %. Co npubmKysamweTo KOH EY 1 3ronemyBame Ha >KUBOTHUOT CTaHAAPH
ce OYeKyBa Jla ce 3roJieMy OTPOLIyBayKaTa Ha TEKCTUI M HPOU3BOICTBOTO HA
o0JeKa, a Toa Ke pe3ysITupa co 3rojleMyBatbe Ha BKYIIHUTE KOJIMYMHUA Ha IBPCT
TEKCTUIIEH OTMaf.

OBa HaMeTHYBa oTpeba Off NI3HAOT ke Ha COOJIBETHH PEIlieHja 32 HETOBO
OTCTpaHyBakbe WM NPEHAMEHa.

CoBpeMeH mnpucran 3a MeHapupame U peaynMpame Ha IBPCT
TeKCTHJIEH OTIAaj

TeKCTUIHMOT OTHaj, UCTOBPEMEHO MOCEAyBa €KOJIOUIKA M E€KOHOMCKa
KomrnoHeHTa. OBOj OTHajl HE € caMO I'eHepaTop Ha MOCJeAMLM BP3 XUBOTHATA
CpefiHa, TYKy MOXe fla ce OOHOBYBa M MOBTOPHO ja ce kopuctu. Cute
¢as3u Ha peynorpeda Ha TEKCTUJIHMOT OTMAfl, KOUIITO c€ ynoTpeOyBaaT 3a
NPOU3BOICTBO HA HOBY ITPOM3BO/M UJIM HA EHEPIHja, 0BO3MOXKYBAAT 3a4yBYBathe
Ha HEOOHOBJMBUTE NPUPOJHM pecypcu. Penukivpamero Ha TEKCTUIHHOT
0TI/ BO MOCJIEJHUTE TOJMHU € CE MOBEKE aKTYeJHO U Off €KOJIOLIKM ACHEKT
NPOLECOT € Of] HENPOLEH/IMBA BAXKHOCT. 3a Taa LeJl, TEKCTUIIHUOT OTNaj| Tpeda
la ce copTvpa M0 CypPOBMHCKM COCTaB M 60ja M [ja ce peuMKJIMpa Mo nar Ha
CeLIKabe, Pa3BJIaCcyBambe U KaKO BJIaKHA IOBTOPHO Jja CE€ BpaTH BO NPOLIECOT Ha
npefee, a MOJOLHA 1a Ce IPMMEHAAT NPOLECUTE Ha IVIETee WM TKaewe. OBa
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€ 0o 0COOEHO 3HAUEHE 32 TEKCTWIIHATE MPETIPHjaTHja KOM UMaaT 3a0Kpy>KeH
NpOLEC HA MPOU3BOACTBO (Of] BIIAKHO IO KOH(PEKUMCKHU POU3BON).

JIOKONIKY TEKCTWJIHHOT MaTepujal He € COPTHpaH IO CYypOBHHCKHU
cocTaB, a 0COOeHO He Mo 00ja, MOXe jla Ce PEeUUKIMpPa BO MeNl U MPUMEHN
BO TPJICKHUIITBOTO KAaKO M30JIAMOHEH MaTepujall WM 3a 3ajakKHyBame Ha
6ETOHOT, MOTOA BO aBTOMOOWJICKATa MHAYCTpHja (KOMIO3WUTHU MaTepujaiu,
HETKaeH TEKCTWJI 3a BHATPEIIHO OOJI0XYBame), MHAyCTpHjaTa 3a Mebed,
(myweuy, TanauuMpaH Me6els), Kako M MeNy 3a €IHOKPATHO BIMBAKE Ha
HEUYUCTOTUHU PACTBOPJMBU BO Bopa (0OMYHO O€jl MaMyyeH) WM HEYUCTOTHUU
PacTBOPJIMBU BO Macyo (OOMYHO O€sl CUHTETUYKM).

Pa3BuBameT0 Ha WHTETpUpaHO YNPaBYBaWke€ CO TEKCTWIHWMOT OTIAf
€ TMOBpP3aHO CO TMPECTPYKTYUpame Ha TEKCTUIHWUTE W KOH(EKIWCKUATE
npeTnpujaTvja ¥ CcO TIOfJUTame Ha EKOJIONIKATa CBECT Ha CO3/IaBauynTe Ha
otmay. OueKyBaHWUTE PE3yJATATH Of] MPECTPYKTYNPAHETO Ha KOH(EKIMCKaTa
WHIyCTpHja, 0COOGEHO BO MPOLECOT Ha MPUCTOCOOYBAHETO HA IUPEKTUBUTE 32
MHTETPUPAHO CIIPEUyBame M KOHTPOJIA HA 3arayBamkeTo ce e(PUKACHN MEepKU
3a CBElyBame Ha KOJIMYECTBATA HAa OTMAJ Ha MUHUMYM, T.€. 32 MOe(pUKACHO
HCKOPUCTYBAaHe Ha CYPOBUHCKHUTE MAaTEPUjalIi U HA EHEPTHUjaTa, MOMHTEH3UBHO
WHTEPHO WJIM HAJBOPEIIHO DPEUWKIVpamke Ha TEKOBUTE Ha MaTepujaiu Off
NPOW3BOJICTBOTO, HEYyTpaJM3alyja Ha OMACHWUTE CYICTAHIWW TIpe] HUBHO
[IETIOHNMPAE U CTPOTO CENapaTHO OTCTPAaHYBame/ IETIOHNPAHE HA OMTACHHUOT U
HEOIIACHUOT OTIA/.

Co 1en a ce 0BO3MOXM Haj0e30€MHO M HajeKOHOMIYHO OTCTPaHYBamke
Ha OTIAIOT BO MHCTAIAIMITE KOM Ce HAajOJMCKY I0 MECTOTO Ha CO3/IaBambe Ha
OTIAJIOT, KAKO W KOPUCTEHE HAa HAjCOOABETHN METOAN M TEXHOJIOTMH CO KOU
ce 06e30e/yBa BUICOKO HMBO Ha 3aIITUTA HAa >KMBOTHATA CpPEAWHA, KUBOTOT U
3[paBjeTo Ha JIyeTO, HEOMXOHO € O0jeKTUTE M MHCTAIAINNTE HAMEHETH 3a
OTCTpaHyBamke Ha OTHAJIOT Aa ce Mef'yceOHO OBP3aHM BO MHTErpHUpaHa Mpeska
3a OTCTpaHyBame Ha oTnaoT. OBaa MHTErpupaHa Mpeska 06e36e/1yBa COOf[BETHA
KOOPJIMHAIM]ja ToMely CO3[]aBadoT / MOCEyBavoOT Ha OTIIAJl, TPETIPHjaTHETO 3a
cobupame W TPAHCTIOPTHUPAkE Ha OTMAJIOT U MPETNPHjaTHETOo 3a mpepaboTka
Ha oTmayior. Ha cimka 3 e mpeTcTaBeHa MHTErprpaHa Mpexa 3a epuKacHO
MEHaMpame Ha [BPCTHUOT TEKCTWIJIEH OTMajl CO3AajieH NMpU KOH(EKIUCKOTO
MPOM3BOJICTBO.

3a KoH(peKIMCKNUTE TpeTnpHjaThja € MOSKOHOMHYHO fa TM KOpHCTaT
yCIlyTUTE Ha TMPEeTNpujaTHjaTa, YMjalliTO OCHOBHA JIEJHOCT € mpepaboTKa Ha
TEKCTUJIHUOT OTIIAJ,.
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Co3aaBay Ha TEKCTHAEH 0TNaD,

KoHbekucko npeTnpujaTiie

[ _» :
Knacudwmuppa ¥TBpaYBa CHNagMpe He
mecTa

Cenextupa

cnoped Mvetara Ha KEPERTERHETIIN
oTnag ™ Ha 0Tag ¥ npegsmperisa
Ta@ HemEHs

NOCERYEa TEXHH-KE ONPEMa 54 MpepalioTka

v

MNpepaboTyea TEKCTHMNEH OTNAA0T
BT pHiaHO HOXOPHOTY B dthe

EHEPIRICXD MOXOPHETYE ke

HE NOCEYB A TEXHKHKE ONPEna 8
npepatoTka

k.
Mpegasa

CoDypaY Ha TERCTIIEH 0TNag,

MpeTnpuiaTie 3a cofiuparse 1
TRAHCNOPTHPAHE HE oA

TpaHcnopTHpa

¥

MpeTnpHjatHe co 0CHOBHA AEHOCT

e

TRETMREHEE Ha OTNEA KOj HE MoKE
MOETOPHO A& ce Npepabioryes

NpepaboTYBatLe HA TEKETHAEH
oTnag,

- harepHia AHO HOKOPMOTY ke
Aenonupate Ha - Basprercro nempreyrane
AENOHMR 1
THETMPAS HE OTNS) KO HE MOKE

NOBTORHO A& ce NpepatoTysa

Cauka 3 - lllema Ha MHTErpUpaHa MpesKa 3a e(PUKaCHO MEHAINPamhe Ha IIBPCTHOT
TEKCTUIIEH OTNAJ| CO3aieH MPY KOH(EKIMCKOTO NPOM3BOJICTBO
Fig. 3 - Scheme of integrated network for effective management of solid textile

waste generated in apparel production
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daxymTeT 3a NPUPOJHH M TEXHIYKH HAYKN

TTPUPOIHIM PECYPCH Y TEXHOIIOTUN Ynusepsuret «[one demues” — Itun

3akiay4oK
CoBpeMeHHOT MpUCTan 3a YNpaByBame CO LBPCT TEKCTUIICH OTHaj| Ke

OBO3MO2KMN:

CmanyBame Ha KOJMUYMHHUTE W BUJIOBUTE HAa CO3[I[IeH LBPCT TEKCTUIIEH
OTIHaJ], CO CIPOBE/yBabe HAa PeryJIapHu MOCTAIKU;

CnpeuyBare Ha 3arayBal-eTo Ha XXMBOTHATA CPEJIMHA U MPUPO.ATa;
EniMuHMpare Ha MOKHOCTA 33 HapyLLIyBakbe Ha 3[[paBjeTo Ha JIyfeTo;
3auyByBame Ha IPUPOJTHUTE PecypcH (MaTepHjaliHi U EHEPreTCKM), KaKo
n 00e30e/yBambe Ha KPY>KHO JIBIKEH:-¢ Ha MaTepujaTa U eHeprujata Bo
NpUpoIaTa;

CMasyBarbe Ha TPOLUOLUTE 33 PaKyBambe CO TEKCTUIHUOT OTIAjl U HEFOBO
MOBTOPHO KOPUCTEHE KaKO MOTEHIUjaTHA CYPOBHUHA.

ExoHOMCKa KOpHUCT 071 NOBTOPHA YNOTpeda 1 npepaboTKa Ha TEKCTUITHUOT
oTnap

3roseMyBae Ha KOHKYPETHOCTA U TPO(PUTAOMITHOCTA Ha KOH(DEKIIMCKUTE
npeTnpujaTuja.
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