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M3BO.Q 

IlayaoBHi, Il. H XélI;lH Jop1urnoB, C. (2000/1). MeHBMH3Hpa11>e H pe~KJIHpaH>e Ha q11pCTBTe 
OTnai:to~-npHMapHH eneMeHTR BO CHcreMOT 3a ynpasyeae,e CO q11pcrHTe OTllal:{ou;e. EKOJI. 3amT. 

)l{ysoT. Cpei:t. ToM 7, Bp. 1/2, 85-92, CKonje. 
Bo TPYAOT ce R3HeceHH npHMapHHTe aKTHBHOCTB Ha cecreMOT 3a ynpaeyeau.e co l(BpCTHOT 

OTDBA (YU:O, aHr. Solid Waste Management) H Toa: MHHHMR3Hpau.e ea C03Aaeau.e Ha OTD&AOT ( Waste 
Reduction) e pe~eKJlHpau.e (Waste Recycling). IlpeAJIO)l(eRa e meMa 3a ycneIDHo cpyHKI\HOHHpaH.e 
Ha YLI;O, Koja Tpe6a Aa OB03Moxœ MaKcHMa.JIHO R3BneKyeau.e Ha KopecHBTe KOMITOHeHTH o.a; 
OTnaAOT, KaKO B MaKCHManHO pa3rpaJzyBalbe Ha OCTaTOKOT npeA KOHe"IHOTO op;naraH.e. Hcro TaKa, 
AaAeHH ce IlOAaTO~ 3a OCHOBID1Te KapaKTepHCTHKH R ecpeKTR OA CilOMeRaTRTe aKTRBHOCTR BO 
HeKOR JeMje, DITO p;aeaaT fiOTTRK 3a npHMeHa R BO HamaTa JeMja. 
Kny'IHll 16opoee: Uepcra oTnap;ou;e, MaTepajanR, ynpaeyeaH.e co ~pCTBOT OTDaA 

(YIJ,O), MmmMlDau;eja Ha l\BpCTHOT omap;, peIUJKJmpaH.e 

ABSTRACT 

Paunovié, P. i Hadii Jordanov, S. (200011). Minimizing and recycling of solid waste-primary ele­
ments in the solid waste management. Ekol. Za!t. Zivot. Sred., Vol. 7, No.1-2, 85-92, Skopje. 

The main goal of this paper is to define basic activities of the Solid Waste Management (SWM) con­
cept - Waste Reductùm and Waste Recycling. The proposed scheme of SWM provides maximal recovery of 
Solid Waste usefull components as well as maximal decomposition ofSolid Waste before its final disposai. 
The worldwide data of activities given in tbis paper give stimulus for their application in our country. 
Key words: Solid Waste, Materials, Solid Waste Management, Waste Reduction, Waste Recycling 

BOBE.Q 

Bo COBpeMeH11Te ycnoBe: Ha )JQIBeea,e (Ma­
COBHO rrpOH3BOACTBO Ha CTOKa 3a mHpOKa 
noTpODI}'Ba'IKa e: nperorreMa HacerreHocr) ce 
nopeMeTyBa ~KJIYCOT Ha ABIDKeH>e ea MaTep­
e:jamITe BO npe:poAaTa, npa IllTO Taa BeK:e ae e 
BO COCTOj6a Aa ro pa3JIO)IŒ OTna)l;OT KOj 
qoaeKOT ceKojwreaHo eHopMHO ro co3,a;aaa. 

CnopeA JIBTepaTypHHTe co3eamtja, AHeBHaTa 
IIPOAYKU:Hja Ha qBpCT KOMyHaJieH OTIIaA 
(UKO) ce npoqeHyBa Ha 1-2 kg no xrn:Terr 
(Hunsicker 1996; Europe's Envronment-The 
Dobris Assesment 1995). Bo Eapona BO 1990 
rOAHHa ce npoAyD,HpaHH OKOJIY 250 MHJIHOHH 
TOHH l(KO, 3a 20% IlOBeKe BO OAHOC Ha 1985 
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Il IlayuoBHK H C. Xar;m JopAaHoB 

rOAHHa (Europe's Envronment - The Dobris 

Assesment 1995). ÜA Apyra CTpaHa, 3aJinxe:Te 
Ha cypOBHHHTe H eHeprnja BO rrpHpOp;aTa cé 
IIOBeKe ce HCqprryBaaT. Cnope;q HeKOH npon;eH­
KR HamaTa reHepaqaj a K:e ro ;qo:>KHBee Hcn;p­
rryBalbeTo Ha pmHTe Ha HeKon MeTaJIH, KaKo 
KaJiajOT, OJIOBOTO, I.J;IDIKOT H 6aKapoT, CJie)J;­
HaTa Ha MaHraHOT, MOJIH6JJ;eHOT H HHKeJIOT, no 

Hea Ko6aJIToT, )l(eJie3oTo HTH (Janke & Savov 

1997). 
3a pa3rpa;iwBalbe Ha eHopMHHTe 

KOJJHqHHH Ha I.J;BpCT OTilaA, Il0Tpe6Hl:I ce 
AOITOJIHHTeJIHH aKTHBHOCTH Ha qoBeKoT, co 

mTO 611 ce 3aTBOpHJI KpyroT Ha ABIDKelbe Ha 
MaTepajaJIHre ao rrpapo].'{aTa. 3a oaaa n;en pa3-
BIIeHa e noce6aa Hayqao-HIDKeHepcKa )l;Hcqa­
rrmrna - Ynpaeyeaa,e CO ~BpCTBOT OTD&):( 

(YQO). IlpHMapHa n;en Ha OBaa AHCl.(lllIJIBHa 
e p;a ce C03)J;aBa IDTO e MO:>KHO IIOMaJIKy OTna;q 
H BTopo, OA OTIIa):\OT JJ;a ce H3BJieqe H IIOBTOp­
HO yrroTpe6a IIITO e MO)!ŒO noroneM p;en. Co 
Bpa1faH:.eTO Ha D;BpCTHTe OTIIa)J;Oqll BO rrpon;e­
COT Ha np0.H3BOACTBO Ha MarepajaJIH, ce IlOCTH­
ra 3amTep;a Ha cypoamm a eHepr11ja H mTo e 
nop;ep;HaKBo Ba)l(HO, ce HaManyaa 3araAyaalbe­
TO Ha t{OBeKOBaTa OKOmma. 

1. Y~O-AllKA BO ~"1Kl1YCOT HA .QBM>KEtbE HA 
MATEP"1JAl1"1TE 

Bo rrpHpOAHHTe eKOCHCTeMH, nocTojaHo ce 
OJJ;BHBa JlHKJIYC Ha pa3MeHa H TpaHC<!>OpMan;H­
ja Ha MaTepajaTa n eHepmjaTa OA e;qeH o6rrHK 
BO ;qpyr. IlpHTOa ce OAp.>K)'Ba paMHOTe)Ka BO 
CHCTeMOT, lllTO 3Haqu )J;eKa KOJIH"lllHaTa Ha 
MaTepajaTa H eaeprajaTa He ce MeffYBa. Cnpo­
THBHO Ha Kp}')KIDITe rrpon;ecn Ha ABIDKee,e Ha 
MaTepe:JaTa BO rrpHpOJJ;HHTe eKOCHCTeMe:, rrpo­
n;ec1ITe Ha IIpOH3BOJJ;CTBO H IlOTpomyaatfKa Ha 
MaTepajaJIHTe KOH ce pe3ynTaT Ha "llOBeKOBHTe 
aKTHBHOCTH, He ce I.J;HKJlll'IHH, TyKy ce OBHBaaT 
BO e):Oia HaCOKa. 3a npOH3BO].'{CTBO Ha MaTepn­
j aJIHTe, KOH ce Heonxo].'{HJI 3a 3a].'{oBonyaae,e 
Ha IlOTpe6HTe Ha tIOBeKOBOTO xarneelbe, IIO­
Tpe6He: ce cypoBHHe: H eHepraja mTo ce 3eMa­
aT OA npHpOJJ;HHTe eKOCHCTeMH. Ilo HHBHOTO 
KOHCYMHpae,e HJIH OTKaKO K:e HM IIOMHHe yrr-

oTpe6HaTa apeJJ;HOCT, MaTepe:jamITe ce e:c<t>p­
naaT KaKo oTna;q. 3aaqn, cypoBHHHTe KaKo 
IlO'IeTeH o6JIHK Ha MaTepajaTa Ha KpajoT OA 
D;HKJIYCOT ce rrpeTBOpaaT BO OTrra)J;, qHj noro­
JieM ):\eJI, 6narop;apeH.He Ha COBpeMeHI:ITe 
JJ;OCTKrayaae,a Ha xeMHjaTa He MO)Ke 6p3o H 
eJJ;HOCTaBHO ):\a ce pa3rpaJJ;H BO npRpOJJ;aTa. 
TaKa, qaBeKoBHTe aKTHBHOCTe: ro npeKBHY­
BaaT npHpOWffiOT Kp}')KeH npon;ec Ha ASR)Kelhe 
aa MaTepajaJIHTe 11 ja HapymyaaaT paMHoTe­
)KaTa BO npHpOJJ;aTa. IlpIIToa ce rutMeTByaaaT 
)J;Ba rrpo6neMa: 1. 'IOBeKOT TpOIDH MHory 
IIOBeKe MaTepaja H eHeprHja OTKOJIKY illTO 
np11poJJ;aTa MO)Ke JJ;a o6e36eJJ;n 6e3 JJ;a ce 
HapYIIIH paMHOTe>KaTa Ha eKOCHCTeMOT H 2. 
qoaeKOT C03)J;aBa MHOry nosete OTIIa)J; OT­
KOJIKY IIITO npHpOJJ;aTa MO:>Ke JJ;a pa3rpap;u:. 

Ta6. 1 IlopaCT ea HaceneHKeTO na 3eMjaTa co TeK na apeMeTo (Janke & Savov 1997) . 

rop;ima .IJ:o 1860 1930 

Bpoj Ha )l(lfTemI 
1 2 

(MBJIRjapp;n) 

OcaoaHaTa rrp:e:qiraa 3a JJ;BaTa npo6JieMa 
e rrperoneMaTa HaceneHoCT Ha3eMjaTa. KaKO 
mTO ce rJieAa OJJ; Ta6. 1, 3a ~ocr.e:ral:be Ha rqrna­
Ta MRlllrjapAa :aœreJIB 6HJI IlOTp~6eH eHopM­

HO AOJir nepHOA, IWAeKa noCJieAUaTa MWIHjap­
)J;a e llOCTBrHaTa 3a CaMO 10 rOJJ;HHH. 

IloTpe6aTa 3a MaTepHjamm: JJ;06pa e cé 
noroneMa, a cypoBHHCKHTe 11 eHepreTcKe: 
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1960 1980 1990 2000 

3 4 5 6 

pecypce: cé no6p3o ce HCI(prryBaaT. Cnopep; 
nporH03B.Te 3a .apeMeTpaeH>eTo Ha 3anmœ:Te 
Ha PmHTe Ha HeKOH MeTaJIH, npBK3)KaHe: BO 
Ta6. 2, He e AaJieKy speMeTo Kora te ce Hcn;p­
naT 3a.rrmœTe Ha rorreM ôpoj MeTaJIB. Hajno­
BoJIHa e cocroj6aTa co PYAHTe Ha MarHe3Hy­
MOT- HerOBHTe 3aJIHXH ce rrpeJJ;BB].'{yBaaT 3a 

YffiTe 4500 fOAHHH. 



MBmlMll3Hpaa.e l:l peQHKJIRpalbe Ha J..\BPCTHTe OTila)::{o~-npHMapHH eneMeHTII BO ... 

Taô. 2 BpeMeTpaeae ea 3anmœTe Ra pyWITe aa HeKoH MeTane 6e3 pe~aH>e (Janke & Savov 1997) 

MeTan B peMeTpaelbe ua 3él.llIDœTe 

[rop;1rnu] 

Kanaj 14 

Onoso 29 

QBBK 38 

Bomppa.M 55 

BaKap 56 

MaHraH 90 

Mona6p;ea 95 

6 4 

90 

MeTan 

Hmœn 

Ko6a.nT 

)l(ene3o 

XpoM 

AnyMBBllYM 

Baeap;uyM 

Marae3HYM 

BpeMeTpaelbe ua 3aJIHXHTe 

[rop;HHB] 

105 

130 

190 

370 

375 

570 

4500 

0 <l>OŒJIHB ropHBa 

0 XHJIPoeHeprnja 

• HYKJieapaa eaeprnja 

Cn. 1 3acraneRoCT (%) Ha noep;uHH eRepreTcKB pecypcu BO BKymmoT eaepreTCKH noTe~an Ra 
3eMjaTa (Janke & Savov 1997) 

ÜA Cn. 1 ce rne,a;a AeKa HajrorreMHOT ,a;en 
OA BK}'llHHOT eHepreTCKH IlOTe~an Ha 3eM­
jaTa ro coqBHyBaaT cpocHJIHHTe ropHBa- 90%, 
KOH ce He06HOBJIIIB eHepreTCKH pecypc, ,ll;O)::{e­
Ka o6HOBJIHBHTe-XHJ\POeHeprHj aTa H HyKJieap­
HaTa, ce 3acTaaeHR caMO CO 6, O,ll;HOCHO 4 % . 
CeBKynHaTa eHeprHja mTo e noTPomeHa OT­
KaKo IlOCTOH qosemTBOTO, BO cpewraaTa Ha 
Hape,a;HHoT BeK iée ce TPOmH 3a ca.Mo TPH ro,a;­
wm (Janke & Savov 1997). 

3aroa, ce BB.MeTayaa IlOTPe6aTa qose-KOT 
CO AOilOJIITTITeJIHH aKTHBHOCTH ,a;a rH BpaTH 
OTna,a;HHTe MaTepHjaJIH BO HHBHaTa rroj,a;OBHa 
COCTOj6a, 3a ,a;a ce 3aTBOpe: I(HKJiyCOT Ha 
,a;sIDKee.e Ha MaTepejane:Te, H ,a;a ce OAJ>)KH 
paMHOTe>Ka so npHpoµ:aTa. Ha Cn. 1 e 
npHKéDKaaa meMa Ha Kp}')Kee.e Ha MaTepe:­
janHTe BO npHpO)::{aTa H TOa BO IIOBelée sapH­
jaHTH Ha TpeTMaB Ha II.KO Mefy aerOBOTO 
C03,a;aBae.e H KOHe'lllO o,a;naraFLe (AlfPCKTHO 
o,a;naraH>e, µ:enyMeH a I(enoceH -rpeTMaa). 0,a; 
meMaTa ce rneAa ,a;eKa npH I(enocea TpeTMaH 
ce OB03MmKyaa MaKCHMaJIHO H3BJieKyaaH>e Ha 
KOpHCHHTe KOMilOHeHTH (MaTepajaJIHH H eH-

epreTcKH) KaKO H MaKcHMaJIHo pa3rpa,a;yaéllbe 
Ha OTnaµ:oT npep; aeroBoTo AenoHHpaH>e. 

YnpaByaaaeTo co I(BpCTHOT OTnap; e pen­
aTHBHO HOBa HayqHO-l:IH)KeHepcKa AHCqHilJIH­
Ha Koja ro H3yqyaa co3,a;aBalbeTo, npe:6HpaH>e­
TO, ceneKI(HjaTa, TPaHCnopToT, TpeTHpaH>eTo 
H KOHe'lllOTO o,a;naralbe Ha qepCTHOT OTna,a;. 
3a HeroBo ycneIIIHo cpyHKI(HOHHpaH>e e no­
Tpe6ea KOMnJieKceH npe:oµ: H roa o,a; Hayqeu, 
TeXHH~O-TeXHOJIOIIIKH, eKOHOMCKH, npaBeH H 
npe,a; cé eKononnœ acneKT. rnaBHHTe HeroBe: 
aKTHBHOCTJ:I ce OABHBaaT no cne,a;HHOT mep­
apXHCKH pe,a;ocnep;: 

1. MHHHMH3HpaH>e Ha co3,a;asaae aa 
QBpCT OTila,ll;, 

2. pel(BKIDipaH>e, 
3. TPeTHPaH>e (KoHBep3Hja aa oTnap;oT -

TepMH'IKO e: 6Ho TPCTepaae) H 
4. caHHTapHo ,a;enoHHpaH>e. 
Bo cpewnm CO BHCOKopa3BHeH ~HCTeM Ha 

YIJ,O ce HHCHCTJ:Ipa aa crpHKTHa rrpHMeHa Ha 
oaaa xHepapnrja, na TaKa peu;BKJIHpaH>eTo ce 
pa3rne~yaa OTKaKo tée ce Hcu;pnaT CJ:ITe 
MO>KHOCTH 3a MB.Hl:IMH3Hpaae Ha OTnap;oT. 
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Il IlayaoBHK JI C. XaI,IH J op,n:aHOB 

........••....•. , 

6Ho-rac 

~ot.IDOCT 

I.J, K.._ ______ _. 

0 

- Ilo:>KeJIHH nanmITa 
··-·········· - IloMan:Ky IIpHOpHTeTHJI 11paBIJ,H 
................ - Herro:>KeJIHH rrpaan,n 

Cn. 2 fileMa Ha KpyxœH>e Ha MaTepHja.rrHTe rrpH ycneWHo cpyHIO.UioHHpaH>e Ha CHcTeMOT 3a YL(O 

Mcro TaKa KOH TpeT.e.paae Ha OTIIa;JJ;OT ce 11pH­
CTarryaa OTKaKo e IlOCTHrHaT MaKCHMaJIHO 
MO)J{eH crenea aa peD,HKn.e.paH>e. He3ase:cao 
o,n: TOa KOJIKY HHTerpaJIHHOT CHCTeM 3a YQO 
6HJI ecp1uaceH BO npeTXO,n:HHTe TpH cpa3H, 
ceKoram ocTaHyaa rroroneMa mm: noMana 

KOJIHtJHHa Ha oTnaµ; KOj Mopa ce ,n:enoHe:pa. 
IlpHCTaIIOT KOH osa rrpaIIIalbe ce MeffYBa oµ; 
,n:p)J{aaa ao ,n:p)Kasa HJIH oµ; rpaµ; ao rpa,n: H ce 
rrp1rnaro,n:yaa Ha KOHKpeTHHTe rroKaJIHJI yc­
JIOBH. 

2. M"1H"1M"13"1PAH>E HA ~BPCT"10T OTnA.Q 

Ilo;n; MBHHMH3Bpau.e ea ~BpCTHOT OTDBA 

(Waste Reduction), ce no,n:pa36HpaaT aK­
THBHOCTH 3a HaManysaH>e Ha HeroaaTa 
KOJlR~Ha H TOKCB.'IHOCT og CTpaHa Ha CHTe 
cpaKTOpH BO ,n:p)J{aBaTa, OA ana;o;aTa, 11pOH3-
BOAHTeJIHTe, jasHlITe ycraHOBH H npTnpajaTH­
ja, ,n:o AOMaKBHCTBaTa. Bna)\aTa CO COO;I(BeTHa 
3aKOHCKa perynaTHBa (cTHMyJiaTHBHa H Ka-
3HeHa) rH o6Bp3yBa CHTe OCTaHaTH cpaKTOpH 
BO cnpoeegyea,e Ha OBHe MepKH H aKTHBHOC­
TJil. Iloce6Ho BIDKHH ce aKTBTe 3a 3a6paaa JilJIH 

orpaHH'leHa ynoTpe6a Ha HeKOEI IIITeTHH Ma-
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TepHjaJIH npH rrpOH3BO,n:CTBO Ha rrpogyKTH 3a 
ceKojgHeBHa ynoTpe6a. Ha npHMep BO BHCOKO­
pa3BHeHHTe 3eMjH. seK.e ce H36erHyBa KO­
pncTeH>e Ha IIOJIHeTHJieH repacpTan:aT (PET) H 
mIMeHa aM6anIDKa 3a 6e3aJIKOXOJIHH n.e.jan:o­
IJ,H H cé noseKe ce H3Be3yea Ha rra3apHTe Ha 
IIOHepa3BHemITe 3eMjH Ka,n:e e cé IIOMaCOBHa 
yrroTpe6aTa Ha oaaa Hepa3rpa;o;mrna, mTeTHa, 
a 3a noTpowyaa'loT cenaK "aTpaKTHBHa" aM-
6ana)Ka. IlpOH3BO,n:HTeJIHTe CBOHTe aKTHBHOC­
TH BO norne,n: Ha MHHllMH3HpaH>e Ha OTna,n:oT 
rH ocTBapysaaT npeKy ,n::e:3ajHHpaae, npOH3-



MlmHMH3apaa.e B peQH.KJIHpaH>e Ha LUJPCTBTe oma,t(Or(B-IlpKMapHB eJieMeHTB BO ... 

BOACTBO B IlaKyBaH.e Ha npOH3BO)J.B. npH IlITO 
ce IlOCTHrH}'Ba HBBHa MBHBMaJIHa TOKCHlIHOCT, 
MBHHMaJieH BOJI)'MeH B npOAOJDKCH BCK Ha 
ynoTpe6a . .HCToapeMeHo ce Te)f{Hee npeKy oc­
ospeMeHyBaa.e Ha TeXHOJIOrBBTe, npOB3BOA­
CTBOTO Aa ce OASBBa CO MHHKMaJIHO C03AaBae.e 
OTilaA. ,r(OMaKBHCTBaTa npeKy ceneKTBBHO Ky­
rryaaa.e Ha IIpOAYKTH WTO MO)l(e ,a;a ce peqBK­
JIHpaaT B npo3BOAH CO HaManeHa TOKCHl!HOCT, 
noroneMa ynoTpe6Ha s peAHOCT H pe­
r(HKJia6BJIHa aM6anaxa B. HHBHO par(HOHJIHO 
KOpHCTel:be BJIB KOH3YMHpaa.e, npe:,a;oHecy­
saaT BO aKTBBHOCTHTe 3a MRHHMH3aquja Ha 
OTilaAOT. 

Bo 3eMjBTe KOB B:MaaT BBCOKOpa3BBeH B 
OAaMHa rrp:aMeHeT cncTeM Ha Y[{O, ce 
IlOKaxysaT Il03BTBBHH ecpeKTB OIJ. aKTBBHOC-

TBTe 3a MHHHMR3HpaH>e Ha oTnaAOT. Tau, npH 
e.crunyBaH.aTa Bo o6naCTa ,Uoru1a CaKcomrja 
- repMaHHja, BO 1995 rOAHHa e peraCTpHpaHO 
HaMaJI}'BaH>e Ha [(KO OA AOMaKBHCTBaTa 3a 
5 % B. per(llKJla6B.JIHHOT UKO 3a AYPB 20% BO 
OAHOC Ha 1994 (Anonym). HaMarryBalbeTo Ha 
peqeKJia6B.JIHB.OT OTnaA ce ,IJ;OJDKB Ha pa3BB­
CHBTe CBCTeMB 3a per(BKJIBpae.e, TaIŒ IlITO 
OBl:Ie OTna,a;Or(B AHPeKTHO ce Bpa1faaT BO npo­
r(CCOT Ha npOB3BO,IJ;CTBO B BOOilllITO He ce IIO­
jaBYBaaT KaKo oTnaA. Bo Ta6. 3 ce HaBeAeHB 
rro,a;aTOJ:(B 3a npO,a;)'KL\Hja Ha OTilaAOT BO XaM-
6ypr BO rrepHOAOT OA OKTOMBpH 1986 AO HOCM­
BpH 1987 H KaKO WTO MO)f{e Aa ce BBAH BKyn­
HOTO HaMaJI}'Baa.e Ha OTllaAOT BO BCmrryBaHB­

OT ewmroAHIIleH rrepB.OA H3HeCYBa 28% (Heil­

mann & Wagner 1996). 

Ta6. 3 Ilpo~a Ha l.\BpéTeoT omaA BO XaM6ypr (Heilmann & Wagner 1996). 

Ilepeop; ea Pe~a6mnm EHO-OTilllA OcraHaTo BKyIIHo 
HCITBT}'Balbe KOMTIOHeHTH [kghKHTen [kghKHTeJJ [kg/.>KHTen 

lkg/)l(JITen roA.l ron.l ron.1 ron.1 

ÛKTOMBPH 1986 124 76 3 203 

HoeMBpH 1987 94 50 2 146 

BKyIIHo HaManyBalbe 
24 34 33 28 

f%l 

3. PELU1KJU1PAH>E HA ~BPCTMOT OTnA.Q 

Kora K:e ce ncqpnaT cnTe MO)f{HOCTH 3a 
MBHBMH3Bpaae Ha oTna,a;oT, eapeAeH 11eKop 
BO CTpaTentjaTa Ha CBCTeMOT Ha YQO e pe­
~BKJIBpalbeTO. 

Ilo,a; noHMOT peqHKJie.pae,e ce rro,a;pa36H­
pa BpaKaH>e Ha OTila,a;HBTe MaTepaj aJIH BO npo­
u;ecoT Ha IIpOlI3BOP,CTB0 H IIOTpomyaa'!Ka. Toa 
OB03MO>KyBa 3aTBOpae,e Ha npHpOAHBOT Kpyr 
Ha P,BIDKel:be Ha MaTepBjaJIHTe, KOH ce TpaHC­
cpopMupaaT o,a; eAeH o6JIBK BO µ,pyr, HO Ha 
KpajoT KBaHTHTaTBBHO He ce MeH)'BaaT. 

PeQ:HlUIHPal:beTO ce OABBBaa BO HeKOJIKY 
cpa3H, KaKo Ha rrpHMep, 1. coôepau.e e copTB· 
pae,e, 2. npepaÔOTKB H A06Beaa.e HOB IlpOB3-
BOA H 3. HeroB DJIBCMaB (TpBTe CTpeJIKH Ha 
3HaKOT Ha pe~mipaa.e rH CHM60JIB3HpaaT 
TOKMy OBHe TpH OCHOBHB: cpa3D'. BO npoa;ecoT 
Ha peqaKJie.paae). Cé AOAeKa os11e cpa3H He 

ce noMBHaT B He ce "3aTBope KpyrOT", Marepe­
janoT ee ce cMeTa 3a per(BKJIHpaH. CBTe cpa3H 
BO npor(eCOT Ha per(B.KJIBpal:be ry6aT CMBCOJI 
aKo per(BKJIBpaHHTe npoH3BO,t(B He ce npo,a;a­
AaT. Toa 3Ha'IB ,a;eKa He MO)Ke Aa ce per(BKJIHpa 
cé WTO e TeXffilllKH B3BOAJIHBO. 3Ha'IB IlOKpaj 
TeXBB11KO-TCXHOJIOUIKBOT JIHMBTBp&'IKll ti>aK· 
TOP Ha pe~KJIBpal:beTO, ce jaBYBa B eKOHOMC• 

KR JIBMHTepa'llKll cJ>aKTOp. KaKo a Kaj ,a;pyr­
BTe na3ape., TaKa e Ha na3apoT Ha per(HKJIB­
paHH MarepHjaJIH BIDIŒT 3aKOHBTe Ha nmcy,a;a 
H no6apY13a"t1Ka. Bo 3eMjeTe CO BBCOKOpa3BB­
eH CHCTCM Ra YQO, CO COOASeTHa 3aKOHCKa 
perynaTBBa ce CTBMyJIBpa B IIOMara pa3BOjOT 
Ra osoj na3ap. TaKa, nooapyBa'IHTe B o,a; 
Ap>KaBHHOT B OA IIpBBTHHOT c:eKTOp ce 
HaCOqyBaaT KOH KynyBaa.e npOB3BOAH OA pe­
r(HKJIHpaHB Marepe.jaJIB. 
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CnopeA roa, ce pa3JIHKyaaaT ):(Ba THTia Ha 
IIpOH3BOACTBO: npeMapeo, rrpu IIITO MaTepH­
jaJmTe ce IIpOH3BeAyeaaT KOpHCTejm npHpOA­
HH cypOBHHH H ceKYHA8PBO, CO KOe ce JICKO­
pe:cryBaaT OTna;a;ue:Te MaTepe:j aJIH H ce e:36er­
ayaa noTpornyaaqKaaTa Ha npHpOAHHTe Ma­
TepHjanBH pecypce. Ha npHMep, noA 
ceKye;a;apeu qeJIHK ce IIOApa36e:pa MeTaJI 
IIpOH3BegeH OA OTIIa):(eH qe~eH Marepe:jan, 
AOAeKa npeMapHHOT qeJIHK ce A06HBa OA 
:>KeJie3Ha prna. IlpH ceK}'HAapHOTO npOH3BOA­
CTBO ce IlOCTHrHyeaaT 3Hatu;nemm eKOHOMC­
KlI H eKOJlOI.IIKH npe):(HOCTH BO OAHOC Ha npH­
MapHOTO. Kaj rrpHMepoT co qem1KoT, ce noc­
THrH}'BaaT CJieAHBTe ecpeKTH: ce 3aIIITe;r(yaa 

74% OA eHepre:jaTa 3a npOH3BOACTBO Ha npe:­
MapeH 11eJIHK, 97% JaIIITeAa Ha py;a;a, 90% 
3aIIITe):(a BO KOpHCTelbe AOIIOJIHHTeJIHH 
cypOBHHH, 40% 3aIIITe;a;a BO Kop:e:CTelbe BO):(a, 
86 % HaManeuo 3ara;a;yealbe ua aTMoccpepaTa 
a 76% HaManeao Jara):(yeaae ua BOAHTe 
(Szekely & Traoaga 1995). Bo Ta6. 4 ce rrp:e:­
KIDIŒHH 3aIIITeAHTe BO IIOTpOIIIyeaqKaTa Ha 
euepnrja e: BOAa H HaMaJiyealbe Ha 3ara;a;euoc­
Ta ea aTMOCcpepaTa H BO;r(HTe IIpH IIpOH3BOA­
CTBO Ha HeKOH ceKYH;a;apHB Marepe:jaJIH. KaKo 
mTO MOXe ):(a ce BHAH, ce IlOCTHrHyeaaT 
3Haq1nenHH ecpeKTH BO 3aqyeyealbe Ha eaep­
reTCK.BTe pecypca (nypa no 95 % Kaj aJIYMiil­
Hll)'MOT) H 3amnITa Ha >KHBOTHaTa cpe)'.(HHa .. 

Ta6. 4 3amTeAB mTo ce noCTHrRysaaT npH ceKye:AapHo npoH3BOACTBO sa MaTepejane (Janke & Savov 
1997; Szekely & Traoaga 1995; The Solid Waste Handbook 1986) 

Pe~ae 3anrreAa 3aWTI!A3 HaMaJIYBalbe aa HaManyBCUbe ea 

MaTepnjan Ha eaepraja Ha BOAa 3araneaocra sa 3araAeBOCTa aa 

[%] 

AnyMBHByM 95 

)Ke11e30 H t:feJlHK 74 

BaKap 85 

ÛJIOBO 65 

[{BHJC 60 

CTaKJio 29 

XapTHja 65 

PVC 32 

IloJIBeTHJiee 61 

Cnoco6eocTa 38 pe~HKJ1apa11te (pe­
D,BKJJa6BJJBOCT) e MepKa Koja IlOKa:>Kyea KOJIKY 
OA npoH.3Be;r(eHBoT MaTepe.jan .Mo:>Ke Aa ce pe­
qHKJIHpa H KOJIKY Tpe6a 11:a ce OTcppJIH KaKO 
pe3yJITaT Ha TeXHH'!KaTa HeB03-MO:>KHOCT Ja 
peqmompaae. Taa ce H3pa3yaa BO rrpoQeeTB.. 
AKo ueKoj MaTepe:jan e 100% pe~a6eneH, 
3Ha11H. .QeKa qenaTa KO~'Il!Ha OA oTnawmoT 
MaTepajan MO:>Ke ;r(a ce pen.aKJiapa. TaKoe 
rrpHMep e qeJIBKoT. Tpe6a 11:a ce npaeH pa3ne­
Ka IIOMefy MO)KHOCTa Aa ce peIUlKJ'IllPaaT e;r(­
HOpOAHH MaTepe:janH li CMeCH Ha MaTepB.jaJIH. 
Ha npHMep, 11H.CTRTe MeTanu ce pen.HKne:paaT 
e;r(HOCTaBHO CO npeTonyeaa.e, AOAeKa IlpH pe­
.QHKJIHpH>e Ha nerype.Te, e:nH Tpe6a Aa ce 
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[%] 

40 

50 

58 

aTMoccpepaTa [%] BO,IµITe (%] 

95 97 

85 76 

20 

74 35 

BKJiyqH npoqec Ha pa3p;eojyaaH>e Ha MeTane:Te 
KOj He e MHOry eAHOCTaBeH, HJUI pe.QHK­
JIHpaaH>eTO K.e TPe6a p;a HMa 3a qen npoH3BOA­
CTBO Ha nerypa CO HCTHOT COCTaB KaKo li oeaa 
Koja ce rrpeTonyea, IDTO BO 011:peAeHH cnyqan 
H He e IIO)KeJIHO. HcTO Ta Ka, HeKOB. MaTepnja­
Jlll KaKO eem-TàtJKRTe IIOJIH.Mepe., KOMil03B.T­
HH MaTepzjaJIH, TemKo ce peQHKJIRPaaT. On­
THMaJIHO pe~eHHe 3a TpeTHpalbe Ha BaKBHTe 
MaTepHj aJIH e TepMB.'IKHOT TpeTMaH, IIpH KOj 
MO:>Ke )::(a ce HCKOpHCTH TOilJIOTHaTa eHepre:ja 
ocno6op;eua OA rrpou.ecoT. 

Tee)::(eHqHjaTa KOH IlOBB.COKH CTeneHH Ha 
pel(HKJIHpaH>e 6u. Tpeôano µ;a ro OÔHOBH 
onmTOTO npecpa'Kalbe Ha MeTaJIHTe KaKo 



MlœIDf.H3HpaI:be H pe~Hpal:be Ha U:BPCTHTe OTilaAOI(IHipHMapHH eneMeHTH BO ... 

TPaAID(HOHa.JieH MaTepaja.JI IllTO ja o;a:6ene-xa.JI 
HCTOpHjaTa Ha qoBemTBOTO (Il 6pOH3eHa epa", 
"xœrre3Ha epa Il)' HacnpOTH eKCIIJI03HBHHOT 
pa3BOj H ynoTpe6a Ha IIOJIHMep1ne KOH ce 
Terrrrrn pa3rpaAJIHBH MaTepHja.JIH. 

CTeneR Ra peqeKJIBpaILe npeTcTasysa 
OAHOCOT Ha peu;HKJIHpaHHOT MaTepHjaJI CO BK­
ynHO rrpoH3BeAeHHOT MaTepnjan. CeKorarn ce 
Te)IQ{ee KOH MaKCHMa.JieH CTeneH Ha peqHK­
JIHpal:be. Toj 3aBHCH npeA cé OA pa3BHeHoCTa 
Ha CHCTeMOT Ha Y[(O, OA TeXHIPIKHTe 
MO)l{HOCTH 3a peu;RIOIHpaEbe Ha o;a:pe}:{eHa KaT­
eropHja MaTepHjam1, KaKO H OA eKOHOMCKHTe 

60 
45 . 

3aKOHHTOCTH Ha na3apoT, MO:>KHOCTa 3a mxa­
ce:pal:be Ha peu;HKJIHpaHHTe npOH3BOAH H rro6a­
PYBa qKaTa sa OApeAeH BRA Ha Marepe:jaJIH. 

Ha CJI. 3 e rrpRKa)KaH CTeneHOT Ha peJ.UlK­
rre:paH>e Ha HeKoe: MarepHjaJIH, B~aj:K:e re: 
e: KOMyHa.JIHHOT H RHYCTPHCKHOT ceKTOp. ÜA 
AajarpaMOT ce meµ:a AeKa HajroneM cTerreH Ha 
peu;HKJIHpaH>e HMa qeJIHKOT, a HajMarr IIJiac­
THIŒTa, IIITO HaBeJzyBa Ha 3aKJIY'IOK AeKa CTe­
neHOT aa pel.UlKJIHpaILe e BO AHpeKTHâ cpyaK­
U:Hja OA peu;aKJia6RJIHOCTa T.e. TexaaqKaTa 
cnoco6HOCT 3a pen;e:Krrapal:be Ha MaTepH­
jarre:Te. 

36 35 
30 27 

BaKap UmtK ll.naCTBXa 

Crr. 3 CTeneH Ha pe~KJIHpaH>e Ha HeKoB MaTepeja1m (cseTCKH npoceK) 1993 rop;. (Janke & Savov 1997; 
Szekely & Traoaga 1995) 

3a pa3JIRKa OA rrpeTXOAHOTO: Il )1.a ce pe­
~HIUIBpa cé WTO MOlKe µ;a ce peqHJUIBpa" , 
COBpeMeHl:IOT CBeTCKH TPeHA KOH HHTe3HBH­
paa.e Ha peu;BKJIHpa'IKHTe aKTBBHOCTH H yno-

TPe6a Ha peu::eKJI.HpaHH MaTepHjaim, co u:en Aa 
ce co~aaT npe:pO}:{HHTe MaTepHjaJIHH H eH­
epreTCKH pecypce, ro HaMeTHyBa MOTOTO: Il Cé 
WTO ce npoe3ee,1zy11a AB ce peqeKJiepa" . 

3AKl1Y~OK 

Co npaMeHa Ha MmmMB3e:paH>e :e peJ.UlK­
rrnpaa.e Ha n:spCTHOT OTilaA, KaKO }:{eJI OJJ: HH­

TerparrHH OT CHCTeM Ha YnpasyBaa.e CO 
n;BpCTBOT OTna;a:, ce IlOCTHrH}'BaaT CJie}:{HHTe 
ecpeKTH: 
1. 3amTeAa ea npepOAJlllTe cypoeRHB npeicy 
spaK:aa.e Ha OTna;a:mrre MaTepajana Bo rrpo­
u:ecoT Ha npOH3BOACTBO. 
2. 3amTeA& ea eeepreja - so crrriajoT Ha 
A06asaa.e aa ceKyHAapeH anyMHHHYM ce 
3aI.IlTeAYBa e. ;a:o 95 % o;a: eaeprajaTa noTPe6-
Ha 3a rrpOH3BO):{CTBO Ha npaMapeH aJIYMllHH-
YM· 
3. 3amTHTB ua 8TMocq,epaTa B BO~Te - npe: 
rrpOH3BOACTBOTO Ha ceKYHAapHH MaTepHjanK 

MHOry IlOMaJIKY ce 3ara,a;ysa 803,ll;YXOT B 

BO}:lHTe OTKOJIKY npHMapHOTO npOH3BOJJ:CTBO. 
4. 3awTeTa ea 3eMjeeeTe ooepweue - co 
BpaKaH.e Ha OTilaAOT BO rrpou:ecoT Ha IIpO'B.3-
BO):{CTBO ce HaMarryBaaT KOJIH'IHHHTe Ha OTIIaJJ: 
HaMeHeT 3a ):{en01mpa11.e. 
5. 41»HH3BCHCK8 38WTep;a D OTBOpau.e Ha BOBO 
epa60Tyea1La - co caMHOT g,aKT ,a;eKa ce 
3amTeA}'BaaT MaTepajammre a eHepreTCKBTe 
pecypca, IIpH ceKyaAapHOTO npOH3BO}:{CTBO ce 
OCTBap}'BaaT e. Il03HTllBHH qnmaHCHCKll ecpeK­
TH, a HCTOBpeMeBO BO rrpo~eCOT Ha rrpH6H­
paH>e e ceneKJ.Ulja Ha OTIIaAHHTe MaTepe:jarru, 
KaKo li HHBHaTa npepa60TKa ce OTBOpaaT HOBH 
pa60THH MeCTa. 
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