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Makctun ALl — Ckonje

Ctyavja 3a npymeHa Ha Tpockata og E/N

KpaTeHKKN 1 akpoHUMU

BAT (HAT)
BREF

CAS

EINECS

EU
EUROFER

EUROSLAG

EWC
FEhS
FHWA

JRC

NSA

REACH

RFSC

uvCB

Best Available Techniques (Hajaobpu JocTanHu TEXHWUKN)
BAT REFerence Document (PedepeHTeH goKkymeHT 3a HAT)

Chemical Abstract Services (Ogaen Ha AMePUKaHCKOTO XeMUCKO
34pyXKeHne)

The European Inventory of Existing Commercial Substances
(EBpONCKM NOMMC Ha MOCTOEYKM KOMEpPLMjasHW CYNCTAaHLLMM)

European Union (EBponcka YHuja)
The European Steel Assotiation (EBponcKka acouumjaunja 3a 4enmk)

EBponcKa acolojaLmja Koja rv 3actanyBsa NpoM3BOAUTENNTE U
KOPMCHULUMTE HA MeTaJlypLiKa TPOCKa

European Waste Catalogue (EBponcku Katanor Ha OTnaau)
NHCTUTYT 3a rpasexHu matepujanm Bo Ayncbypr, lepmaHuja
Federal Highway Administration (Ynpasa 3a MNaTtuwTa Ha CAL)

Joint research Center (3aegHMYKK LLEeHTap 3a UCTPaXKyBakba) BO
CeBwsba, LLinaHuja

National Slag Association (USA)

European Regulation on Registration, Evaluation, Authorisation and
Restriction of Chemicals (EBponcka perynaTusa 3a perucrpauuja,
eBajlyal1ja, aBTOpM3aLMja U OrPaHNYYBaHE Ha XEMUKAANN)

Registration of Ferrous Slag Consirtium (KoH3opunym Ha REACH 3a
perucTpaumja Ha TPOCKM 04, NPOU3BOACTBO Ha MKENE30 U YeUK)

Unknown or Variable Composition, Complex Reaction Products or
Biological Materials (HenosHaT uam npomeHAnB cOCTaB, MPOAYKT Of,
KOMIM/IEKCHW PeakumUn Uav BUOOLWKM maTepujan)
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1 BosBep

Mo gesunHTerpaumjaTa Ha PyaHuum u ,HKenesapHuua — Ckonje”, ce dopmmpaat noseke caMoCTojHU
KOMMaHuKW. Taka, 04 YeNuMyapHUuUaTa M BanaBHWUUATA 3a aeben amm ce odopmu KomnaHwjata
»Makctun“ Afl. 3a oa moxe KomnaHujaTa ga pabotm camocTtojHo, oTcTpaHeT e LDAC KOHBEPTOPOT U
HaMeCTO Hero e MoCTaBeHa eJIeKTPO/IavyHa NeyKa 3a NPOM3BOACTBO HA YesiMK o, ctapo xeneso. Co
TEK Ha BpPemMeTO MNPOM3BOAHUTE MOTOHW ce MoaudUUMPaHM W AOrpadyBaHW, HO OCHOBATA Ha
AejHOCTa cenakK ja YMHW NPOM3BOACTBO Ha Aebenn NMMOBM Of, jarNepoaHu U cneumjanHu Yenumum.
Mpon3BOACTBOTO HA YenuK ondaka:

MoAroToBKa Ha cTapo keneso, peposerypu u Apyru matepujanm.
MN3paboTKa Ha TeueH Yenuk Bo ENeKTpo fayHa neyka.
O6paboTKa Ha TeyeH Yennk Bo KasaHcKa neyka.

Eal R

KOHTMHYMpPaHO neere Ha TeYeH YeMK Ha MallMHNUTE 3a KOHTUHYMPAHO Neeke U AobuBatrbe
cnab.
5. TpaHcnopT 1 gopaboTKa Ha c1aboBu 1 HMBHA oTnpema Bo Tonaa BanaBHULA.

»Makctnn“ Al — Ckonje noceaysa A 403B0/a 3a ycor/iacyBarbe CO onepaTvuseH nnaH 6p.11-8469/1
nsgageHa og MUHUCTEPCTBOTO 3a KMBOTHA CpeauHa U NPOCTOPHO NaaHupamwe Ha AeH 19.09.2013
roguHa.

Makctun AL, Ckonje rnasHoO ce NpUAPKyBa KOH YCI0BUTE BO A,03B0s1aTa. CKOPO CMTE aKTUBHOCTM Of,
OMepaTUBHMOT MJIaH Ce peanusmpaHm Bo Lenoct. MCcKnyyokK e aktmaHocTa 9.1.1.15, Koja ce ogHecyBa
Ha NocTanyBakbe CO TPOCKATa Of, €/1eKTPO/1aYHa U Ka3aHCKa MeyKa.

AkTmMBHOCTa 9.1.1.15 ce cocTtomn oz;:

M3paboTka Ha cTyauja 3a ynoTpeba Ha TpockaTa

M3paboTKa Ha NPOEKT 33 MOCTPOjKa 3a rpaHy/IMparbe Ha TPOCKATa Co BOAa

Peanunsaumja Ha NpoeKToT

HabaBKa Ha MexaHM3aLMja 33 COOLABETHO OAJI0KYBaAHE Ha FPaHy/IMpPaHaTa TPOCKA Ha Xanga
HabaBKa Ha NOCTpojKa 3a cenapuparse U Apoberse Ha 04/10XKeHaTa TPOCKa Ha Xanaa

o U A WN R

M3Haorarbe HauMH Ha Npoaaykba Ha TpocKaTa

Bo nsmuHatmor nepunog ce HanpaseHu ogpeneHn UCNUTYBakba Ha KBA/ZIMTETOT Ha TPOCKaATa, HO TUe
He Ce coCema [A0BOJIHM U He e HanpaBeHa CUCTeMaTCKa I'Ipe3EHTaLl,Mja Ha npegHocTute wu
HenoCTaTounTE 3a NpUMeHa BO 044€e/1HU TPaHKN Ha VIH,EI,yCTpVIjaTa.

Hekou og aktmsHoctuTe BO ycnosoT 9.1.1.15 ce npepaHo npeasuaeHuW; He COOABETCTBYBAaT Ha
pacnpocTpaHeTaTa Mpakca M He ocTaBaaT nNpoctop 3a GAekcMbunHOCT 3a Aa ce peanusupaat
npenopaknTe Ha cTyaujata. Taka, ako ce NpUMMeEHW rpaHynaumja Ha TPOCKaTa co BoAaa, ce otdpna
MOKHOCTa Taa ga ce ynotpebu Kako arperat 3a TaMNOHMpParbe UK 33 achanT.

MN3paboTKaTa Ha oBaa cTyguja Tpeba ga OAroBOpM Ha npsaTa ToudKa og ycnosoT 9.1.1.15 og A
[,03B0OJIaTa 33 ycOr/acyBakbe CO OMepaTMBeH MJaH W 43 Aajde Mpernopaku 3a Basopusauuvja Ha
TpOCKaTa.
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2 Jlokanuja Ha MAKCTWJI A/l - Ckomje
NHcTanaunjata Makctmn AL, Ckonje ce Haora Bo onwTnHa Masn baba, BO MHAYCTPUCKaTa 30Ha
enesapa, Ha HaAMOPCKa BUCOUYMHA 04, oKoly 265 m (CnmKa 1).
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Cnuka 1 Jlokauwmja Ha ,Makctun“ A[l, Ckonje

OKpy:KyBarbeTo Ha ,Makctun“AZl CKonje ro YMHaT NOroOHM WM MPOCTOPU KOW MpeTxoaHo Hea BO
coctaB Ha PX ,,Ckonje”: Ha cesep e ,,Ckoncku Jlerypu” ALl Ckonje, Ha jyr e ,#AMOHA" n , Apuenop
MwuTtan“ AL Ckonje, Ha WCTOK e AenoHWjaTa 3a TPOCKa Ha nopaHewHaTa PX ,Ckonje” co Koja
ynpasyBa PX , Tpocka“, a Ha 3anag e PXK ,,UHcTuTyT”

MowunpoKoTo OnNKpyKyBatbe Ha Makctna A/l Ckonje e npuKaXkaHo Ha Civka 2.

Xanpata co TPOCKA 04, €/1eKTPOayHaTa M Ka3aHCKaTa neyka ce Haofa UCTOYHO oA NPOWU3BOAHUTE
noroHn Ha MAKCTWU/1 A[l, Ha NpoCTOp CO KOj ynpasysBa KOMNaHujaTa, Ha napuenara 6p. 2232/4.
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Cnuka 2 OKpy)KyBarbe Ha ,Makctun“ AZl CKonje Bo cpeauHaTa e npuKakaHa xangaTta co Tpocka (u3sop:
KaTtactap Ha HeaBU}KHOCTU Ha PM)

3 HpOI/I3BOACTBO Ha 9Y€JIUK BO €JICKTPOJIAaYHA IIeYKa
Bo oBa nornasje HaKyco Ke buae npeTcTaBeH NPOLLECOT Ha NPOU3BOACTBO Ha YenauKk Bo ,Makctun”
A/l CKonje 3a 4@ MOKe NOKACHO Aa ce chaTaT KapaKTe PUCTUKMTE Ha TPOCKATa U HUBHOTO NOTEKNO.

EnekTpo neykata e uMHcTanupaHa Bo 1972 roa. v e npousBegeHa og dpupmata bupamk — AHrauja.
HejsnHaTa opurMHasHa nssenba ce KapakTtepmusmnpa co rogueH kanauutet og 250.000 t. HejsuHuoT
NPOEKTMpPaH KanaumTteT Ha waprKa usHecysa 130 t. Co peKoHCTpyKumMjaTa Ha EnekTpo nevkata 1990
roguHa un soseayBarbe Ha TECHINT TexHonoruja (xemmcka eHepruja), KanauuTeToT e 3roleMeH Ha
500 000 t TeyeH yenuk roguwHo. NoOKpaj cagoT, COCTaBHM e€/IEMEHTU Ha eJIeKTPO MeykaTta ce:
TpaHcdopmaTop, Mpeksonka (3a perynauuja Ha HaMoOH), CUCTEM 33 aBTOMATCKa KOHTPOAAa,
€/IeKTPOHCKM CMEeTay, CUCTEM [JpPXKauyu Ha eNIeKTPOAM, XUAPAY/IMYEeH CUCTEM 32 KUHEeMaATWKa,
NHEBMATCKM CUCTEM, CUCTEM 33 NlaJeHe, CMCTEM 3a 404ATOLM M CUCTEM 3a OTMPALLYBak€ Ha racoBw.

3.1.1 Illap:xupame Ha ne4yKaTa

LLlap:kaTa Ha enekTponeykaTa ce NOAroTBYBa BO 3aBUMCHOCT Of, TUMOT Ha Ye/MKOT KojwTo Tpeba aa ce
npoussege. LLapxunpareto Ha MeTasIHMOT 3acun Ce BPLK co Tpu Kopnu (2—4). obpaTa noAaroToBKa
Ha MeTanieH 3acun e eeH 0f, YC/0BUTE 3a KBA/IMTETHO paboTerbe Ha eNeKkTpo nevkata n bapa nobpa
KOOPAMHMPAHOCT mefy paboToBOAUTENOT Ha €IEKTPO MneyKkaTta M paboToBOAUTENOT Ha LWPOT nAaal,
OZLHOCHO [,0r0BapaHeTO BO BPCKA CO KOJIMYMHATA HA CTAPO Kene30, COCTaBOT Ha CTapoTo *Keneso no
rofemMuHa v Bua,
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Mpu cocTaByBatbe Ha LWap:KaTa ce BOAM CMETKA 3a PefoC/ef0T Ha LWaprKaTa Of CTapo Keneso 3a 4a
ce obesbegn 6p30 dopmmpare Ha pacToneHa Kaga U obesbesyBarbe 3alWITUTA Ha SMAOBUTE U
KPOBOT Ha e/leKTpomneyKaTa 04, pagunjaumjata of eleKTPUYHNOT NaK.

3a Bpeme Ha WapXnpakbeto KPOBOT U eNneKkTpoanuTe ce NnogurHatm o4 eneKkTponevykata U nomecteHu
Ha CTPpaHa 3a ga Ce OBO3MOXW MNPUCTan Ha KPaHOT U 6p30 ncnywTake Ha CKpanoT BO NeYykKaTta.
OTI'IpaLLIYBal-bETO Ha eneKTpone4vykata U NPOCTOPOT OKOJly Hea ro npesema CUCTEMOT CO KPOBHa
xay6a, na eMncnmnTe Ha npawinmHa ce MMHMMU3NpPaH.

Mo WwapXunpareTo KPOBOT M eNEKTPOAUTE Ce BpaKkaaT Ha CBOETO MECTO BP3 e/IeKTponeyKaTta, KpoBoT
ce chnywTa 3apaau AWXTyBarbe, a €/IeKTpoaMTe MOYHYBaaT fa ce ChnywTaaT 3a 4a Ce WMHMLMPA
€/1IeKTPUYEH NaK.

LLlapKupareTo Ha MEeTaIHMOT 3aCUN 04, CEKOja KOPMa Ce BPLUM CO LWAPKUPEH KpaH. MaKkcMmanHo
[03BOJIEHO BPEME Ha LapKupare e 4 MUHYTU.

3.1.2 Toneme u padpuHanmja

EnekTpo nayHaTa Meyka ce KOPUCTM [1aBHO 3a TOMere Ha CTapoTO KeJsie30 M 3arpesBarbe Ha
pacTtoneHMoT meTan Ha TemnepaTypa og 1.630 - 1.650 °C. Camo BO peTKu cayvyanm OO0KOAKY MMma
notpeba, BO cornacHocT co A0OMEHMOT XeMWUCKM COCTaB Ha npBaTa npoba, Ke ce BpwM U
AeKapbypauuvja (oTcTpaHyBakbe Ha jarnepogoT of, pacTtorneHuoT meTan) u pedocdopusaumja.
Hajronemnot pen op cerawHaTa ¢asa Ha padwuHaumja, ogHOCHO pecyndypusaumja Ha TOMEHUOT
YeJIMK M 3arpeBakbeTo ce npeHeceHM BO KasaHcKaTta neyka.

ToneweTo Ha lapxkaTa ce OABMBa CO [0BeAyBatbe€ €Hepruja BO BHATPELWHOCTA HAa MeyKara.
Hajronem npuaoHec BO NPOLLECOT Ha TOMEHE MMA e/IeKTpUMYHaTa eHepruja, HO 3HAYUTENIEH € U
yAEeN0T Ha XeMWCKaTa eHeprvja KojalTo ce obesbenysa MNpeKy KUCIOPOAHW OpeHepu BO Kow
COropyBa MPUPOAEH rac, KaKo U CO A0AABaHETO jarnepogHa npawuHa. MpeHocoT Ha Ton/IMHa ce
BPLUM CO pagujaumja o4 NAamMeHOT U KOHBEKLM]jA 04, BPYKUTE MPOAYKTM Ha COropysareTo. MpeHocoT
Ha TOM/IMHA HW3 Wap»KaTa ce BPLUM NOPaLM TOMJONPOBOAHOCTA Ha LWaprKaTa.

OTKaKo Ke ce co3hafe pacTon Ha YesvK BO MeYKaTa, BO Hea MOKe OUPEKTHO fa ce AyBa KUC/IOoPOoa,.
Kncnopogot pearMpa co HEKOIKY KOMMOHEHTM Of, WaprKaTa Kako aflyMUHUYM, CUANLUYM, cyadyp,
docdop, maHraH jarnepog, Keneso v Apyru. Cute oBME peaKkuuu Ce ersoTepMHM M BOBeZyBaaT
[AOMOJIHUTE/IHA EHEpruja WTO Nomara Bo TONEHETO Ha Wap»KarTa.

Nernpare

LenokynHaTta KonndunHa Ha FeSi ce goaaBa npeky cMCTem 3a A04aTOLM BO Ka3aH HENoCpeaHo npeg,
M3/MBakbe Ha WapKaTta. Kaj 0buyHuTe KBanutetn ce goaasa 330 — 400 kr FeSi wTo 3aBucK o4
KONMYMHATA Ha npecmeTaHmoT SiMn 1 og, ,obrneHnTe aHaM3M Ha pacTonuHara. LlenokynHata
KONMYMHA Ha noTpebeH SiMn Kaj 0bUYHUTE KBAZIUTETM HA YeSIMK ce A404aBa NPEKY CUCTEMOT 33
[,003TOLUM BO Ka3aH HeNocpeaHO nNpea n3inBakbe Ha WapKaTa.

Nernpare co anymmHUym
KonnuunHata Ha anymmHmym Tpeba aa ce foaasa Bo maas. Ha obuyHuUTe KBaauteTn Kage ce 6apa Al =
0,015% ce pogasa 70 — 100 kg Al. [lokosKy e noTpebHO ce BPLWKW M AONOJHUTENHA KOPEKLMja Taka
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LWITO NPOLEHTOT Ha aNymmHuym Ke buae Hajmanky 0,010 %. Ha cekoja waprka, HenocpeaHo npeg,
n3/MBarbe BO KasaH, ce goaasa 300 — 400 kg Bap 3a gecyndypumsaumja.

MoAaroToBKa Ha €1EKTPO NeYKaTa 3a C1e4HOTO WapXupame

Mo cekoja wap»a BM3yeNHO Ce KOHTPO/IMpa M oapesyBa OCTaTOKOT Ha MeTasl BO NMeykKaTta 3a Aa ce
HanpaBwu, ako e NoTpebHO, KopeKLMja Ha KOIMYECTBOTO Ha CTapo Kesie3o 3a cegHaTa Wwapka. Ucto
TaKa MO CeKOoja LUapXKa Ce KOHTPOJIMPA MU3IMBHUKOT MU Ce Momnpasa NparoT 3a Tpocka. [lo3BoseHO
Bpeme 3a NoAroToBKa Ha nedvkata e 0 — 15 min. MoarotoBKaTa Ha MeyvyKaTa ce BPLIM CO ABe AUTAJIKU
CO HaBpemeHa KOopeKuMja M cekoraw Tpeba ga ce MMa MUHMMYM [Be pPe3epBHM KONOHM Ha
enektpoau. Mocne cekoja oABPTEHA AN CKPLUEHA KOIOHA eneKkTpoaun ce popmmnpa HOBa.

M3paboTKa HA MaHFaHCKU LWaAPKH

TexHoNOWKaTa Wwema 3a M3paboTKa Ha MaHTFAHCKa LLAPKa e UCTa KaKo M OHaa 3a 0OUYHM KBanUTeTU
Ha Yenuum. PasnunkaTta e camo BO nervpameTto. Mo fobuBarbeTo Ha BTOpaTa XeMMUCKa aHaau3a Ha
Temnepartypa o 1.670 °C ce BPLUM JIernpatrbe Ha Hajrosiem gen og, npecmetraHaTa KOMYMHa Ha SiMn
BO MeyYyKa CO AofaBakbe, Mpeky cucTemoT 3a gogatoum (SiMn HajmHory 500 kg ce nermpa npery
CUCTEMOT), LeNoKynHaTa KoanumHa FeSi (120-250 kg) ce gopasa BO KasaH, Aogeka Al Bo KonnumHa
120 - 250 kg ce popasa Bo mnas.

3.1.3 MHsneBame U CKJIaaMpal-€ Ha TPOCKA 0/ eJIeKTpoJIayHa leyKa

Tpockata og EnekTpo neyka, BO TEKOT Ha M3paboTKaTa Ha LapKa Cce MchywTa BO Kaua, Koja e
rnocrtaseHa noj npeaHarta sparta/nparot og Enektpo neykata. Bo TeKoT Ha M3paboTkaTa Ha 1 wap»a
ce vcnywTa, npubanxkHo 13.5 t Tpocka BO Kaua. Mo M3AMBOT Ha LWaprKaTa, KauaTa co TPOCKa
ce 3eMa CO gurasika U ce HOCU Ha ofpefeHO MecCTO Kage ce OCTaBa ga OTcTou 2-3 CMEeHWu, Bpeme
notpebHO Aa ouBPCHE TeYyHaTa TPOCKa.

Cnuka 3 Kaua 3a cobupatrbe Ha TPOCKA 04, eNeKTpoayHa neyka

MoToa KauaTa ce 3eMa CO AMrasika 1 ce HOCK NPW Kpaj Ha LApXKUPHA Xana, Ha NPocTopoT mery pes B
n C, ctonb - 3, 4, 5 Kage TpockaTa ce nctypa. OBoj npocTop nopaHo belwe gen oA TEXHONOLKaTa
IMHMjA 32 NPOM3BOACTBO Ha KOHBEPTOPCKU 4Yenuk. Mo HejsMHOTO npekuHyBarbe co paboTta 0BOj
NPOCTOP Ce KOPUCTU KaKo Nnose 3a NpMBpPEMEHO CKAaAnparbe Ha OLBpPCHaTa TPOCKa.
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Cnuka 4 Jlokaumja Ha CKnhaguparbe Ha OLBPCHATA TPOCKA 04, eNeKTPOosIauHa NevKa

KapaKtepucTnkn Ha noneTo:

e [osplwwHa 500 m*

e BosnymeH 2500 m®

e Kanauwutet 1000 t Tpocka
TpockaTa Ha 0OBa NoJjie ce KpLWK CO NOMOLW Ha AMrajKka WU MeTasiHa TOMKa, a notoa ce cobupa co
MexaHM3auMja BO KaMUMOHM U Ce NpeHecyBa Ha Xa/igaTa 3a TPOCKa, Koja ce Haofa Ha /ioKauwuja BO
62113K1Ha Ha NnoroHoT YenanyapHuua (Canka 2).

3.1.4 MW3neBame Ha YeJIUK

Ha temnepatypa og 1.630 — 1.650 °C Te4HMOT meTan ce ucnywTa of Enektpo nayHaTa neyka BO
JIMBHMOT Ka3aH BO KOj BO UCTO Bpeme Ce BPpLIM U AeNyMHO fervpare. HanonHeTnoT nmeeH KasaH
CO MOMOLU Ha /IMBEH KPaH Ce MpeHecyBa W ce NOCTaByBa BO e€4Ha Of, NOCTOEYKUTE KONYKM 3a Taa
HameHa. [lo MoBp3yBar€TO Ha WHCTasAuMjaTa 32 aproH M MOYETHOTO aproHWpare Ha AHOTO,
JIVMBHMOT Kas3aH ce MpeHecyBa CO MOMOL Ha KO/MYKATa M ce NOCTaByBa NoOJA, KaMaKOT Of Ka3aHCKaTa
neyka. Co cnywTameTo Ha KanakoT Haj JIMBHUOT Ka3aH U CO CNyLITAaHEeTO Ha TPUTE eNleKTpoau, No
BK/IYYYyBaHbETO Ha €e/IeKTPMYHATa eHeprvja 3arnoyHyBa MPOLLECOT Ha 3arpesBare M 06paboTKa Ha
TEYHWOT YesIuK.

3.1.5 TpermMaH Bo Ka3aHCKa e4yka

Bo coctaB Ha YennyapHuuata nsrpageHa e KasaHcka neyka co KanauyuteT og 110 t Koja, 3aegHo co
nocroeykaTa EnekTpo navyHa neyka n KoHTU AMBHUTE MalWKWHU, GOpMMpPa eANHCTBEHA TEXHOOLKA
JINHKWja 33 NPOU3BOACTBO HA KOHTM sieaH c/lab of CTapo Kenes3o, KaKo rnaBHA B/ie3HA CypOBUHA.
KasaHckaTa neyka 0BO3MOXKYBa MPELM3HO Aa ce NoAeCyBM XEMUCKMOT COCTAB Ha TEYHUOT METasl KOj
ce npousBeayBa Bo ENeKkTpo nayHa neyka (nervparbe) n ga ce ogame Ha KOHTU IMBHUTE MaLLMHMU.

KasaHckata neyka e cHabgeHa co paboTHa naaTpopma M MOMOLIHM MOCTPOjKM KaKo: cucTemM 3a
JogaToum, MawvHa 3a yopiarbe Ha Xuua, Konje 33 AyBare MHEepPTEH rac BO Ye/IMKOT M NOMOLLHA
MepHa ornpema UTH. CO KOM MOMKaT fa ce BPLIAT C/iegHUTe onepaumu:

e (O6paboTKa Ha TEYHUOT Ye/IMK CO MHEPTEH rac, XoMoreHuM3aumja u Ae30Kcuaaumja;
e [lekapbypauuja;

e  ®dopmuparbe Te4Ha TPOCKa 04, A0AaAEHN TONUTENN CO

e necyndypusaumja Ha TEYEH Yenuk;

o  DuHO nernparoe;
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e (O6paboTKa Ha TeyeH Yenuk co Ca Si;
e [loaurakbe Ha TeMnepaTypaTa UM Hej3UHO O4PKYBakEe U HEj3UHO NoAECyBake Ha KOHTU
JINB UTH.

KasaHcKaTa ne4ka OBO3MOXYyBa Jieerbe Ha Tpu O0 YeTUpu WapXun BO cepMja Ha KOHTU NnBHUTE
MallMHN CO CUTe npeaHOCTU WTO M OaBa TOa BO norneg Ha 3roiemyBakbeto Ha MeTa/lHUOT
M3BaaoK u“ ﬂO,EI,OﬁpyBal-bETO Ha KBa/NWUTETOT Ha cflaboT. KasaHckata neyka AaBa MOXHOCT U 3a
npowunpyBakbe Ha aCOPTUMAHOT CO WWNPOKa nene3a Ha NOKBAa/IMTETHU Yennuu.

lacoBuTe WTO ce ocn0604yBaaT BO TEKOT Ha NMPOLLECOT Ce BOAAT MPEeKy BOAEHO JIAAEHMOT Kanak,
KOJIEHO M BOZEHO /lafleHa LeBKa A0 MPOLMPEHMOT CUCTEM 3a MPOYMUCTYBakbE M OTNpallyBarbe. Ha
TOj HAUMH ce crpeyvyBa 3arayBarbeTo Ha PabOTHMOT MPOCTOP BO Ye/MYapHMLA M CO NMPUMEHaTa Ha
noepuKacHO NpeyncTyBare Ha racosuTe BO PpuATpuTe ce obesbenyBa 3allTWTa Ha KMBOTHATA
cpegvHa. MNprumeHeTuTe TEXHWKN Ce BOPeSoT HaHaj4006puTe f0CTanHU TEXHUKM.

TexHUYKM KapaKTepUCTUKMN

Tun Ha Ka3saHcKa neyka: OTBOpPEHA CO e/1eKTPO Na4HO 3arpeBarbe M 06paboTKa co MHEPTEH rac
TeXXMHa Ha TOM. Ye/INK BO IMBEH KA3aH: wceveeuuerneennn. 100 - 110 TOHM

Bp3MHa Ha 3arPeBaMbe: ...evvveeeerier e NPUBAMKHO 4 °C/MUH.

MWH. cnob. NpocTop BO /IMB. Ka3aH Hag Tom. Yenuk:..... 400 mm

MpuMmapeH HaMoH Ha TPAHCHOPMATOP: .ccveerererennans 35KV, 50 Hz
CHara Ha TPaHCHOPMATOP cueeerreerecrereereneraereereens 21 MVA
CeKyHAAPEH HAMOH:...c.ceve e npuéanxkHo 91 — 322V
CeKYHAAPHA CTPYJA: coerrrrrrrrrrerieierseeseeseessesneaneens max. 31 KA
BUCOKO CTPYjHM KaBMM: ..., 2x4000 mm? x 3 dpaszu
OnjameTap Ha eNEKTPOAM .cceevvireerrreerrerreenveneennes 356 mm
ENEKTPOAEH KPY e irieiennieenreneiessreeeeeeeneneeans 680 mm

BoaeHO nafeH Kanak 04, LLEBKM: ....eevvveeeceernnenns 3500 mm
BrMcrMHa Ha noaurame Ha KanaK:......ceeeveeecenenen. 500 mm
Bp3nHa Ha NOAMrakbe Ha KaMaK fu..eeeveenevensreneeenns 30 mm/s
BepTuKanHu HOCauun Ha eNeKTPoam

BMCMHA HA MOAUTAHE ..uecvveeveeeeeecereeceeesenens 2500 mm
BP3MHA HA NOAUMAFbE:....c v e 30 mm/s

3.1.6 H3neBame Ha TpocKka oj KaszaHcKa me4yka

Bo TeKoT Ha ob6paboTKaTa Ha YennKoT BO KasaHcKa neyka HactaHysa, npubamkHo 1.800 kg Tpocka
npw cekoja wapa. Nctata no oanmMBarbeTo Ha WwapKata Ha KOHTU IMB ce UCTypa Ha NPOCTOPOT Mery
ctonb b5-66. MoToa, co BO3MAa ce NpPeHecyBa U ce CKAagmpa Ha XangaTta oumpaHa Bo 61M3mMHa Ha
noroH YenuuyapHuua. Mopagn pasANYHUOT XEMUCKM UM MUHEPAJIOWKKM COCTaB Ha TPOCKaTa of,
Ka3aHCKa MeyKa BO O4HOC Ha OHaa O, e/IeKTpoaayHaTa Neyka, Tue ce CKnagupaaT o4BOEHU efHa Of,

Aapyra.
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Cnuka 5 MecTo Ha n3nmMBare Ha TPOCKA 04 Ka3aHCKa nevka

4 IIpaBHHUOT CTATyC HA TPOCKHUTE O/ IPOU3BOACTBO HA KeJie30 U

ye MK BO EBpomna

3a NpaBHMOT CTaTyC Ha TPOCKMTE 0f, MPOU3BOACTBO HA eneso M 4YenK, OAHOCHO HMBHATA
KnacupuKaumja Kako 0Tnag, Npom3Boa UM Hyc-NpomsBog ce pacnpasa noseke of 30 roguHu. Bo
2006 rogmHa, EBponckata acouojaunja 3a Tpocka EUROSLAG, rv n3noxu ceouTe rneguiita BO BPCKa
CO 0Ba BO AOKyMeHTOT ,lMpaBeH cTaTyc Ha TpockuTe” (EUROSLAG, 2006). Bo Toj AOKYMeHT belue
NOTEHUMPAHO JeKa onwTata KaacuduKaumja Ha TPOCKATa KaKo OTnaj cocema ro 3aHemapysa
TPETMaHOT KOj Taa ro Mma o, YenmvaHute, npepeboTyBaunTe n NpoM3BOANTENUTE HA MATepMjaam 3a
rpafeXHUWTBO M 3eMjoaescTBO, Kako M of nas3apoT. MNopaau Toa, onwTata KaacuduKaumja Ha
TPOCKaTa KaKo OTnaj He e npudaTteHa o4 UHAyCcTpujaTa.

Bo ®espyapu 2007 roauHa, EBponckaTa Komucmja ynatysa o EBponckmot coseT u MapnameHTOT
TOJIKyBakb€ BO BPCKA CO MoOMMMTE OTNag M Hyc npomssog. Komucujata cmeTa geKa Hema jacHa
rpaHuua mefy oBMe [Be KaTeropuu, na 3aToa HyAW KPUTEPUYMU 33 O4/yHYBakbe Of, C/1yYaj 4,0 CyYa;.
Ce unMHM geka ctaBoBute Ha EUROSLAG ce 3emeHu npes Bug 6MAejKM pasinKuTe He ce roieMu co
orfies, Ha Toa AeKa TOJIKYBatbe€TO HE Ce OAHEecyBa CaMO HA TPOCKU TYKYy Ha OTnaj, U HYyC-MPOU3BOZ,
BoONwWTO. BO KOMyHMKaumjaTa Ha EBponckaTa Komucuja e HaBedeHa WM Wema Ha oAJjlyvyBarbe 3a
KaTeropmsauuja Ha maTepujannte Kako OTnag HacrnpoTM HyC-Mpou3BOA OLHOCHO MPOM3BOA WM
cekyHaapHa cyposuHa (Caunka 6). Kako npumep BO KOMyHMKalMjaTa € HaBeJeHa TPOoCKaTa 04, BUCOKA
neyka 3a XKeneso Koja cnopes KpUTepuymnte 1 cnopes 3ak1y4oKoT Ha KOMUCKHjaTa e HYC-NPOoM3BOA,.

Bo [ekemspu 2008roamHa Bo EY cTanu Ha cuna pesuamnpaHaTa AnpexTmsa 3a otnag 2008/98/EC so
KOja Ce YMHM [eKa To/IKyBakeTo Ha EBponcKaTa KomucKja e 3emeHo npeasua. 4a.5 v 4.6 og HoeaTa
OVPEKTMBA OBO3MOXKYBaaT jacHa JedMHMLUMjA HA KpUTEpUyMMUTE 3a KapakTepusaumja Ha Hyc-
npoussog (Y1.5), KAKO M mMaTepum Kou NpecTaHyBaaT Aa 6uAaT oTnag M NOCTaHyBaaT KOPWUCHMU
Npou3BoAM/cekyHaapHu cypoBuHM (Yn. 6). OBue KpuUTepuymym ce BHECeHM BO AWpPeKTUBaTa
2008/98/EC Koja ja 3ameHyBa ampektusata 2006/12/EC. Yn. 5 on gupektusata 2008/98/EC ce
ofHecyBa Ha HyC-MPOAYKTUTE, a Y. 6 HA CTATyCOT Kora OTNaAoT nNpecTaHysa Aa buae otnag. MNogony
ce uMTnpaHn yneHosute 5 1 6 o upeKkrmsaTta:
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Ynen 5

Hyc npou3zsodu

CyncmaHyuja unu npedmem npoussedeH 80 NPOYeC Yujawimo 0CHOBHA Ues He e Mpou3800Cmeo Ha

maa cyncmaHyuja uanu npedmem, moxce 0a ce cmema 0eKka He e omrad HA KOj ce 00Hecysa mouka

(1) 00 4n.3 myKy OeKa e Hyc-npou3800 CAMO AKO Ce UCMOoAHemu cAedHUme ycaoeu:

1.

Ynen 6

Mamepujan Koj He e OCHOBHA yes HA NPou3soOHUOM Mpoyec, Moxe 0a ce cmema 34

HeoraceH Hyc npoussod aKo:

a.
b.

e usgecHa HAMamMowHama ynompeba Ha Mamepujasaom uau npeomemom
mamepujanom moxe 0a ce ynompebysa 6e3 HamamoweH MpPemmdaH O0C8eH
HOPMAAHAMA UHOYCMPUCKA MPAKMUKa

mamepujanom e npoussedeH KAKO cocmageH 0es Ha UHOYCMPUCKUOM rpoyec u

aKO HaOMAMOWHAMA npumMeHa e croped 3aKOHUMe, 0OHOCHO dKO Ce UCMoaHemu
cume baparba 3a Keasumem HA Mamepujaaom, 3awmumama HA XUgomHama
cpeduHa u 30pasjemo Ha siy2emo 30 KOHKpemHama rnpumeHa .

8p3 OCHOB8a HA ycro0sume HasedeHu 80 napazpag 1, moxeda ce yceojam MepKu 3a

onpeodenysare HA Kpumepuymu Kou mpeba 0a 2u ucroaHam odpedeHu CyncmaHuyuu uau

npedmemu 3a 0a ce cMemaam 3a Hyc-rnpou3eodu, a He KOKO omnad KAKo Wmo e HageoeHo

80 moyKa (1) 00 un. 3.Tue MepKu, npedsudeHu 0a 2u Mpowupam criopedHuUme eaemeHmu Ha

osaa Jupekmusa O0mnoaHys8ajku ja, Ke 6udam yceoeHU 80 CO2AAdCHOCM €O npasHamad

npoyedypa co 0emasHo pasenedysare KaKko wmo e HasedeHo 80 Y. 39(2).

Cmamyc koea omnadom npecmaHyea 0a 6ude omnaod

1.

o00pedeH crieyugpuyupaH omnad Ke npecmaHe 0a 6ude omnad Ha Koj ce oOHecysa moyKa (1)

00 uyn.3

cneyucg

ycnosu:
a.

OMKAKO Ke ce nodspeHe Ha 06pabomka, 8Kay4Yy8ajKU PEUUKAUPAHE U 2U UCMOHY8d
UYHUMe Kpumepuymu Kou mpeba 0a ce nocmasam 80 C02AdCHOCM CO criedHUme

CyncmaHyujama uau npedmemom 800buyaeHo ce ynompebysa 30 KOHKePMHU
yenu;

Mocmou nazap uau Nobapysavyxka 3a MaKsea CyrncmaHyuja uau npeomem;
CyncmaHyujoma uau npeomemom 2u UCMO/AHY8d MexHUYKume 6aparbd 3a
KOHKpemHama HaMeHa U a2u 3a0080s1y8a 3aKOHUMeE U CMAHOapoume Kouwmo ce
npumeHysaam Ha npoussodume u

MpumeHama Ha cyncmaHyujama uau npedmemom Hema 0d npeou3suKa
He2amueHU eghekmu 8p3 ¥usomHama cpeduHa u 30pasjemo Ha syéemo.

Tamy Kadewmo moa e nompebHO, Kpumepuymume Ke 8Kay4am epaHu4yHuU epedHocmu 3d

30ea0ysaykume cyncmaHyuu u Ke 2u umaam 80 npedsud cume MOMHU He2amusHU 8nAujaHuja oo

cyrnicmaHyujama uau npeomemom.

2. Mepkume npedsudeHu 0a au npowupam criopedHume esnemeHmu Ha osaa Jupekmusa

00MosaHY8ajKU ja cO moa wmo Ke ce ycgojam Kpumepuymu HagedeHu 80 napazpag 1 u
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Hasedysajku 20 munom HA omnad HA KOj mue Ke ce npumeHysaam, Ke ce yceojam 60
npasHa npouyedypa co 0emarneH npeaned KAKO wmo e HasedeHo 80 4. 39(2). Kpumepuymu
30 NPecmMaHoK HA cmamycom ommnaod Ke ce 80Cocmasam Hajmasky, medy opyaume, 3a
azpeaamu, xapmuja, Cmakxso, 2ymu U meKkcmus.

3. Omnadom Koj Ke npecmaHe 0a bude omnad 8o coenacHocm co napazpagume 1 u 2, Ke
npecmaHeda 6ude omnad u 3a yesnume HA UCKOPUCMYy8are U peyuKknuparbe HasedeHuU 60
Hupekmusume 94/62/EC, 2000/53/EC u 2006/66/EC u Opyaume peneeaHmHu npasHuU
aKmuHa 3aedHUYama aKo ce ucnoaHemu 6aparbama Ha mue 30KOHCKU GKMU 80 8PCKA CO
PeYUKAUPaHemo usau UCKOpUCcmy8aremo.

4. [dokonky He ce OeUHUPAHU KPUMEPUYMU HA HUBO KAKO WMo e npedsudeHo 80
napazpagpume 1 u 2, 3emjume 4YaeHKU Mmoxam 0a oday4yysaam 00 cay4yaj 0o cayyaj 0aau
o0pedeH omnad npecmaHysa 0a e omnad uMajku ja npedsud cyockama npakmuka. Tue Ke
ja ussecmam Komucujama 3a makeama 00ayKad 80 cozndcHocm co Jupekmusama
98/34/EC...

Ha 6aparbe Ha EBpornckaTa Komucuja BO BPCKa CO pa3Boj Ha cneumdUUHUTE KPUTEPUYMU CMOMEHATH
BO ui. 6(1), 3aegHnukmoT LeHTap 3a WcTpaxkyBama (Joint Research Center — JRC) ru objaBu
ussewTaute , End of Waste Criteria” (JRC, 2008), u ,,Study on the Selection of Waste Streams for End
of Waste Assessment” (JRC, 2008). MornasjeTo 3 o4 NpPBMOT U3BELLUTaj CE OAHECYBa Ha arperatu, mery
KOM U OHWEe M3BEeAEHM 0f TPOCKM Of NPOM3BOACTBO Ha Keneso M YenuKk. Bo Tve mssewTam e
HarsaceHo AeKa, BO BPCKA CO XMBOTHATA CpeguHa, 04, NPBEHCTBEHO 3HAYEHE Ce KpuTepuymuTe 3a
Ny)Kerbe KouwTo Tpeba KOHKPETHO Aa ce fOoKyMeHTupaaT buaejku ocHoBHATa ynotpeba BKAy4yBa
OMPEKTHA U3N0XKEHOCT BO }KMBOTHATA CpeauHa.
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1

He
anu npefBsuaeHata .
A PEABUA —> Martepujanote ornap,l
npUMeHa e neranHa’? .

2 lﬂa

X ann maTepujanot e
Marepujanor e A P
HamepHO Npoun3seaeH?

fPON3BOA, a He <—ﬂa— (Oanu nponssogHMOT

OCTaToK 0p,
NpoLec e U3MeHET 3a Aa ce
Npon3BOACTBO .
npov3sBeae matepujanor?)
3 l He
MaTepmjanot e oCTaToK 0f,
NPOW3BOACTBOTO — CE&
| NPUMEHYBA TECTOT NOAOAY
[lanu e n3BeCHa npumeHaTa He | Marepujanor
Ha MaTepujanot? - e otnag
5 fla
[anu e maTepunjanot Moxe Aa ce
KopucTu 6e3 HaTamoluHa npepaboTka He _| Marepujanore
(ocBeH HopmanHa 0bpaboTKa Kako otna
COCTaBEH fe/1 04, NMPOU3BOAHMOT A
npotec)?
6 |/
. a1 maTepujanort e -
Marepujanore | [Ma A P He | Marepujanor
< Npou3BeseH KaKo COCTaBeH aen >
HyC — Npou3Bog, e otnag
_— 04, NPOM3BOAHMOT NpoLec?

Cnuka 6 Lema Ha opgnydyBarbe 3a Kateropusaumja Ha matepujanuTte Kako oTnag HacnpoTu HyC-NnpousBoA,
cnopep KomyHukauumjata Ha EBponckaTta Komucuja og 2007roanHa

Mo BoBeayBarbeTo Ha REACH perynatmsata Bo 2007 roguHa, yneHosute Ha FEhS (MHctutyT 33
rpagexHn martepujanm) Bo [Odymcbypr u EUROSLAG, Bo poroBop co EUROFER, uHuumpaa
perucTpaumja Ha TPOCKMUTE 04, MPOU3BOACTBO Ha XKENe30 U Ye/IMK KaKo cyncTaHumu. CMmeTajkm aeka
TPOCKUTE Of, MeTanyprvjata Ha Xeneso M Ye/MK He ce OTnaj, TyKy Hyc-Mpou3Bog Wau
Npoun3BoAM/CeKyHaapHa CypoBuHa, belwe opopmMeH KOH30PLMYMOT 3a TPOCKM 04 LipHa MeTanypruja
Ha REACH — RFSC. 3apayata Ha RFSC 6ewe pa nogrotsu perncrpauuvja Ha oBue TPOCKM fo 1
Jdexkemspu 2010 rogmHa.
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3a Bpeme Ha NpoLLecoT Ha pernctpaumja bea pasrnefaHn n AeTanHO AUCKYTUPAHU PACNOIOKMBUTE
noAatoun 3a COCTaBOT Ha TPOCKUTE M COOABETHUTE MPOLECU HA MPOU3BOACTBO Of, CUTE €BPOMCKU
ApXKasu. Kako pesyntaT Ha Toa, M3BpLIEHA € peBu3snja Ha noctoeykuTe EINECS peduHuumnm.
JoroBopeHo e fa ce perncrtpmpaaT cuTe BMAOBM TPOCKM 04 LpPHA meTanypruja Kako UVCB
CYNCTaHLUMW KOMWTO Hajaobpo ce pgeduHMpaaT cnopes NPoOLECcOT Ha NPouM3BoAcCTBOTO. [pyru
NAEeHTUOUKATOPU Ce MUHEPASIOWKMOT U XEMUCKUOT COCTAB.

Ta6ena 1 CAS u EINECS 6poeBu Ha TPOCKUTE 04, NPOU3BOACTBO HA Kene30 U UYeNuK

fpyna | 3aegHW4YKO nme EINECS ume EINECS No.

6p. CAS No.

1 lpaHyAupaHa BUCOKOMNEeYHa GBS TpocKa, eneso un Yenuk, BUcoka | 266-002-0
TpOCKa neyka (rpaHynvpaxa) 65996-69-2
BosaywHo nageHa ABS TpocKa, Keneso un Yenuk, BUCoka | 266-002-0
BMCOKOMEYHa TPOCKa neyka (Bo3ayLwWwHoO nageHa) 65996-69-2

2 KoHBepTOpCKa TPOCKa BOS TpocKa, Npon3BoacTBO Ha 294-409-3

Keses3o U YeNnK, KoHBepTop 91722-09-7

3a EnekTponeyHa TpocKa EAF C | Tpocka, Nnpon3BOACTBO Ha Yenuk, | 932-275-6
(npousBoAacTBO Ha enekTponeyka (nponssoactso Ha | 284-410-9°
jarneposeH yenmk) jarnepopeH yenuk) 91722-10-0°

3b EnekTponeyHa TpocKa EAFS | Tpocka, npon3BoACTBO Ha Yenuk, | 932-476-9
(npousBoAacTBO Ha eneKkTponeyka (nponssoactso Ha | 284-410-9°
BUCOKONErMpaH Yennk HeprocyBayKku/BUCoKoNernpaH 91722-10-0°

Yyenuk)

4 Tpocka o npoussoactso Ha | SMS TpocKa, Npon3BoACTBO HA YeNnK 266-004-1

Yenuk 6599671-6

a = Crapwm EINECS nnu CAS 6poesu

Bo 2012 roauHa, EUROSLAG o6jaBn HOBa No3uLMja BO BPCKA CO TPOCKUTE 04, Keneso U Yyenuk. OBoj
OOKYMEHT MHOry noBseke e BO CKAag co [upekTMBaTa, HO [JaBa OApefeHu cyrectum 3a
noeaHOCTaByBakb€ Ha O4/ly4yBaHETO 3a CTATYCOT Ha TpockaTa. Cnopes EUROSLAG, 3a TpockuTe of,
NPOW3BOACTBO Ha *KeNe30 M Ye/IMK NOCTOojaT ABE MOXKHOCTHU:

e TpockaTa ce cmeTa 3a Hyc-MpoOM3BOA YlWITe BO TeyHa COCTOjba, BeAHaW OTKAaKo e
npousBefeHa, co U 6es TpeTmaH unm

e TpockaTa MHMUMjaNHO ce CMeTa 3a OTMaj, HO npecTaHyBa Aa 6uae oTnag no cooABeTeH
TpeTMaH.

Bo EsponckuoT KaTanor Ha oTnagum, BOCMOCTaBeH CO pelleHMe Ha EBponckata Komucuja 6p.
2000/532/ECC, KojwwiTo e npe3emMeH 1 BO 3aKOHOA4ABCTBOTO Ha Penybinka MakegoHuja, noctojaT ase
CTaBKM BO BPCKA CO TPOCKMUTE:

e 100201 oTnag o4 TPETMaH Ha TPOCKa U
e 100202 HeTpeTupaHa TPOCKa.

NHaycTpujata Ha dvennk npudaka AeKa, BO OAPEAEeHWM C/lydau, HeKoja TpOCKa MOXKe Ja ce
Knacuduumpa kako 10 02 01 nam 10 02 02, Ho noTeHUMpa AeKa ywTe Bo 2002 rognHa, Ha baparbe Ha
lepmaHuja, EBponckata Komucuja ce CIOKWUAA AeKa MHAYCTPUCKUTE OnepaLMu Kako rpaHynaumja,
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neneTnsaumja, nNeHerwe, KOHTPOAMpPAHa conmanduKkaumja co cneundumyHa TepmmnyKka obpaboTKa,
cenapauuja, Lpobetbe, ceerbe, Mesiere U C/1. MPeTcTaByBaaT TPETMaH Ha TPOCKaTa.

Cnopeg EUROSLAG, TpoCKuTe KOM MWHanAe efHa WAW NnoBeKe o4 HaBeAeHUTe onepaumm He ce
ondarteHn co EWC, HemaaT KaTanowKkn 6poj n He 61 Tpebano aa ce kKnacuduumpaaT Kako oTnag,.

JokymeHToT Ha EUROSLAG cogpxum u wema Ha oajydyBame, npuKaxaHa nogony Ha Cnuka 7.
LLlemaTa e Bo cornacHoct co Aupektnsata 2008/98/EC, Ho npunarogeHa e KOH TPOCKUTE 0f, Kene3o

M YenuK.
TeyeH meTtan
CYpOB Yenuk

TeyHa TpocKa

v

‘ Connguodurkaumja |

N

MNpounssog,

3apoBosyBa MNposepka He 3apoBosyBa

1

OTnag,
\:

O6paboTka |

v

MpoBepKa
Cnopea Yn. 6
oa WFD

He 3apoBonyBa

3apoBonyBa
Atect |

OTnag,

Mpoussoa/cekyHAapHa CypoBMHa

MapKeTuHr

Cnuka 7 LWema Ha opgnyuyBakbe 3a KnacudpuKaLlmja Ha TPOCKA 04, NPOU3BOACTBOTO Ha XKeeso U YeNuK
cnopep, rneguwteto Ha EUROSLAG op 2012 roguHa

5 KapakTepuCTMKH Ha TPOCKUTE OJ eJIEKTPOoJlauHa M Ka3aHCKa
nevyka

OCHOBHM KOMMOHEHTM Ha TPOCKUTE O, NPOU3BOACTBO Ha *Kees3o U Yyenuk ce Bap (CaO) u cunnupuym
anokeng, (Si0,). 3a TpockuTe o4 NPOUM3BOACTBOTO HA YE/IMK € KapaKTepUCTUYHO 3rojieMeHo
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NPUCYCTBO Ha OKCUAM Ha Xefe3o U APYyrM MeTanu Kako MaHraH. Mopaan ronemoTo KO/NM4YecTBO
BapPOBHUK U KyCOTO Bpeme Ha padurHaumja, MOKHO e Man AeN o4 BapOBHMKOT @ OCTaHe BO TPOCKaTa
Kako cnobogeH CaO.

HaBegeHWTe KOMMOHEHTM MNOCTOjaT BO MpupoaaTa (3emjuHaTa Kopa) KAaKo NPUPOLEH KaMeH U
MWHEpaan, a XEeMWCKMOT COCTaB € C/uMveH Ha [MopTnaHgh uemeHT. O6AMKOT U dU3MYKKTE
KapaKTePUCTUKM HA TPOCKUTE Of Kese30 U YeINK Ce C/IMYHM Ha 0BMYHNOT ApOobeH KaMeH WK NECoK.
MefyToa, nopaau pasiknTe BO XEeMUCKMOT COCTaB M NPOLLECUTE Ha IAAEHE, MOXKHO € fAa ce Jobujat
pPasMYHM BULOBWM TPOCKA CO OPOjHU KapaKTepWUCTMYHW CBOjcTBA. Ha npumep, HEKOU TPOCKU
CTBPAHYBaaT Npu ajikasHa CTUMyaLmja.

Bo Tabena 2 ce HaBegeHW pauyoHaIHUTE COCTAaBM HA TPOCKW OF, e/IEKTPONEYKa U Ka3aHCKa Meyka o4,
HEKOJIKY aBTOPM.

Ta6ena 2 PaLI,VIOHaHEH COCTaB HA TPOCKU 04 eNeKTPOo/1Id4Ha U Ka3aHCKa NeYyKa

OKcuam (%)
PedepeHum Bug Ha Ca0 Sio, Al,0; MgO FeO | Fe,03 | Fe total SO; MnO | TiO, P,0s Free
TPOCKa Cao
(M. Barra, 2001) ENN 29.5 16.1 7.6 5.0 — 32.56 — 0.6 4.5 0.78 0.6 —
(M. P. Luxan, ENN 24.4 15.4 12.2 2.9 34.4 — — — 5.6 0.56 1.2 —
2000)
(J. M. Manso, ENN 23.9 15.3 7.4 5.1 — — 42.5 0.1 4.5 — — 0.5
2006)
(Shi, 2004) ENN 35-60 9-20 2-9 5-15 15— — — 0.1- 3-8 — 0.0- —
30 0.2 0.3
(M. Tossavainen, ENN 38.8 14.1 6.7 3.9 5.6 20.3 — — 5 — — —
2007)
(P. E. Tsakiridis, ENN 35.7 17.5 6.3 6.5 — 26.4 — — 2.5 0.8 — —
2008)
(M. Nicolae, 2007) Kn 49.6 14.7 25.6 7.9 0.44 0.22 0.17 0.8 0.4 — 0.2 —
(Shi, 2004) Kn 30-60 2-35 5-35 1-10 0- — — 0.1- 0- — 0.1- —
15 1 5.0 0.4
(G. R. Qian, 2002) Kn 49.5 19.59 12.3 7.4 — 0.9 — — 14 — 0.4 2.5
(J. Setién, 2009) Kn 50.5—- 12.6— 4.3- 7.5—- — 1.6— — 0.4- 0.3- 0- 3.5—-
57.5 19.8 18.6 11.9 33 0.5 0.9 0.01 19
(M. Tossavainen, Kn 42.5 14.2 22.9 12.6 0.5 1.1 0.4 — 0.2 — — —
2007)

Bo npogosnkeHune (Tabena 3) ce AafeHU CTAaTUCTUYKM MOKA3aTeIM 3a XeMUCKMOT (PaLMOHANHNOT)
COCTaB Ha TPOCKaTa of, enektponeykata Ha MAKCTUN AL Ckonje. 3apagu Komnapauwuja
KOMMOHEHTUTE O XEMUCKMOT COCTaB Ce HaBeAEeHM N0 UCTUOT peaocsies, Kako norope.

HanpaBeHn ce 6pojHU MCTpakyBatba BO BPCKA CO MWHEPAsSIOLWKMOT COCTaB Ha TPOCKUTE of
e/IeKTpolayHa M KasaHCKa neyka. Cnopepn eaHo og HMB co NoHoB gaaym (Teo, 2016) ce noTBpayBa
[EeKa OCHOBHUTE MUHEepPanoWwKu ¢asun Bo TPOCKaTa O efleKTPoneyKa 3a NPOn3BOACTBO Ha YeNnK ce
rexneHntoT (Gechlenite) (Al,03-2Ca0-Si0;) M aukanuuym cuamkatoT (2Cao-Si0;) wam napHuT, a
YKeNe3HUTE OKCUAM Ce NPUCYTHU KaKo BYCTUT (FeO) n marHetut (Fes0,4). ANKanuumymcmuamKaToT MosKe
[a ce CpeTHe KaKo [-AWMKanuMym CUAMKAT uan Y-AuKaauMym CUAMKAT. Y-AUKaAUUMYM CUIMKATOT
peTKo ce cpekaBa Bo TpockuTe o EJIM, Ho ce jaByBa Bo oHWe og KI, Kage ce co3gasa co fagete Ha
B moanduKkaumjata. MpemnHoT o4 [ BO Y-AuMKaNAUMYM CUIMKAT NPenu3BUKYBA 3rojieMyBare Ha
BOIYMeHOT 3a okony 10%, na 3aToa e 04 rosiema BaXKHOCT 32 MPUMEHA BO MPaSEeXHULITBOTO.
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Ta6ena 3 PaunoHaneH cocTaB Ha TPOCKUTeoAeNneKTposiauHa neyka so MAKCTUN A/, Ckonje

Cao SiO, A|203 MgO FeO F6203 Fe iotal SO3 MnO | TiO, P205 CHOGOAEH
CaO
Cpeana 2536 | 18.30 | 6.90 | 6.89 | 34.5 5.79 <1
BpeAHOCT
Cranpapara | 01| 334 | 095 | 065 | 4.04 1.17
Aesvjaumja
MuHUMyMm 20.19 | 12.56 | 4.95 | 5.22 | 21.31 3.27
Makcumym | 33.69 | 30.47 | 9.52 | 8.69 | 42.86 7.98

TUNWYHUOT KBA/NIMTAaTUBEH MMHEPAJSIOWKM COCTaB Ha TpockuTe of EJIM cnopes pasHW u3Bopu e
AageH Bo Tabena 4 npuKaxaHUTe NMOAATOUM He Ce KOXEPEHTHM, HajBepojaTHO NMopaan pasndHuUTe
noTpebu 3a Kou ce BPLIEHU UCNUTYBakbaTa.

HajsactaneHa muHepanHa ¢a3a BO TpocKaTa Of KasaHCKa nevyka e noptaaHautoT (Ca(OH),). OBa e
oyeKyBaHO bupejkn TpockaTa og KM uma noseke og 40% CaO Koj, BO NpUCYCTBO Ha Bfara, ce
KoHBepTMpa BO (Ca(OH),). [pyrM 3HayajHM KOMMOHEHTU ce mepBUHUT (CazMg(Si0,);) wu
cpebpogonckut (2Cao- Fe,0s). MpcycTBoTo Ha cnobogHa Bap (CaO) M BepojaTHOTO NPUCYCTBO Ha
cnobogeH marHesut (MgO), Kako M MNpucycTBOTO Ha Y-AMKAAUMYMCUAMKAT Ce MHAWKauMja Ha
noTeHuujaaHa BONYMEHCKa HecTabuaHocT Ha TpockaTa o KI.

Tabena 4 KBakutatMBeH MMHEPAJIOLWIKM COCTaB Ha Tpocku og, E/IN u KN

EAN
E/IN JarnepogeH | BucoKkosermpax

MwuHepan ®opmyna Yyenuk Yyenuk
[exneHnt 2Ca0-Al,05:5i0, X X
AKepMmaHUT 2Ca0-MgO0-Sio, x x
MepBUHUT 3Ca0-Mg0-Si0, X
Tpukanumym cunmkat | 3Ca0-Sio, X

AunKkanunym cunmkar 2Ca0-Sio, X

Bpeaurut 2(Ca, Mg)0-SiO, X

BpayHmuneput 2Ca0-(Al, Fe),0; X

Cnunenn' Me”*0-M***,0, X X
Byctut FeO X

CnobogeH CaO CaOo x x
MNepwuknac MgO x x
MajeHut 12Ca0-7Al,0; x

MNocneaHUTE MUHEPANOLWKN UCNUTYBAba Ha 30MpPHA TPOCKA OZ €NeKTPOJavyHa Neyka U3BpPLUEHU BO
2018 roguHa (YIA4 - Wtmn, 2018), ykaxkyBaaT Ha Norosiema pasHOBUAHOCT Ha Kene3Hu coeanHeHuja.

1 .
Me 03HauyBa Pas3/IM4yHN META/IHU jOHU
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H,ETEKTVIpaHO € MPUCYyCTBO Ha CcnegHWUTE MUHEPaAZIM BO TPOCKATa 04, eNIeKTPOo/slavyHaTa NneYyka BO

»Makctun“ Afl, Ckonje (Tabena 5):

Tabena 5 KeanutatmeeH MMHEPAIOLLKU COCTaB HA NPUMEPOK 04, TPOCKA 04, e/IeKTPOoIayHa neyka so A/,

»,Makctun“,Ckonje

MwuHepan

Xemucka ¢popmyna

MwuHepan

Xemucka ¢popmyna

MarHetut

F6203

PaHkuHUT

Ca38i207

Byctut

FeO

NapHut

Ca,SiO4

dajanut

Fe,SiO,4

Menunut

CagAleg3Si7028

YnBocnuHen

TiFey04

"aykoxpout

CaMnSiO,

Cpebpogonckut

CaFeO,

Mepuknac

MgO

MayeHut

(Ca0O)12 (Al,O3),

Kanunt

CaCOs

FexneHuT

Ca,Al(AISi)O;
M3Bop: (YIA - WTun, 2018)

Co ornep, Ha Toa AeKa TPOCKAaTa AOArOTPAjHO € M3N0XKEeHa Ha HaZBOPELHM BPEMEHCKM YCI0BW,
cnobogHaTa Bap (CaO) e TpaHchopmmpaHa Bo Kanuut (CaCOs). Camo BO edeH of, UCMUTYBaHUTE
npumepouu e 3abenerkaHa nojaBa Ha cnobozHa Bap. M3BeLwTajoT 04 M3BPLLUEHUTE UCMMUTYBaka Ha
MMHEpPasIOWKMOT U XEMUCKNOT COCTaB Ha TpockaTta og E/MN Bo uenoct e npuaoxeH o Mpunor 4.

5.1.1 Jlykeme HA KOMIIOHEHTH 0/ TPOCKATa

TecToBM Ha Ny)Keke Ha TpOCKaTa ce BPLIEHW BO NoBeKe HaBpaTW BO TEKOT Ha paboTta Ha A[]
MAKCTUAN. TpumeHyBaHa e CcTaHAapAHa meToga co npumepok ogn 250 rpamm Bo 1 autap
AectunvpaHa soga co pH 7 3a nepuog Ha Bpeme og 6, 12 1 24 yaca. Bo Tabena 6 ce npuKaxkaHu
pesyaTaTuTe o4 TecT Ha NyXKere Ha Tpocka og EJM so 2015 rogmHa.

Tabena 6 Pe3yntaTtu o4 TEeCT Ha NyXKeke Ha KaauuyMm U TeLWKU meTanum o, Tpocka oa E/N

Konuuecrso pactsopeHa cynctaHuumja (mg/kg)
Bpeme (h) = Pb cd Zn Cu Fe
6 5 <0.1 <0.1 <0.1 <0.1 <0.1
12 12 <0.1 <0.1 <0.1 <0.1 <0.1
24 22 <0.1 <0.1 <0.1 <0.1 <0.1

CI'IO[Z)EFII pe3ynTaTute, eAUHCTBEHO KaLMYMOT NMOKaXKyBa 3Ha4YUTe/IHa PaCTBOP/INBOCT.

Cnopepn, ycnosute Ha u3BeAyBarbe Ha TeCTOT, NOCTanKaTta He e KomnaTMbwuiHa co OHaa Ha
CTaHpapaHaTta metoza EN 12475-2, cnopeg, Koja LBpCTaTa CyncTaHLuja ce npeanBsa co CPEeTCTBOTO 3a
nyxere (Boga) Bo ogHoc L/S=10/1, a BpemeTpaerbeTo Ha NyxereTo e 24 yaca. Bo pelieHneTto Ha EY
2003/33/EC morke aa ce npumeHaT 1 apyrm oaHocu L/S, Ho HMKage He ce cnomeHysa 4/1.

Bo 2018 rogauHa ce uM3BpLIEHM TECTOBM Ha /yXere Ha TPOCKa Of efleKTposiayHaTa nevyka BO
nabopatopuuTe 3a MUHEpPasHa reonoruja npu Yuusepsutetort ,loue enyes” so Wrun (YIA - WTun,
2018). Pe3yntatuTe o4 OBME UCMUTYBakba 3HAUUTE/IHO ce pPa3/IMKyBaaT of, norope HaBegeHuTe. OBa
ocobeHo ce oHecyBa Ha CTENEHOT Ha NIyXKekbe Ha KaJILMYM U XKeneso.
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Tabena 7 Pe3yntaTu og, TECTOT Ha NyXKere Ha KomnoHeHTuTe og, EJIMN Tpocka (npumepok P1) co
pectunupaHa soga (mg/kg)

30

90

59
0.013
2.2208
1.1405
171.0189
6.899
0.046
1.7
0.144

Bo Tabena 7 ce HaBefeHW pesyaTaTUTE Of TECTOT Ha JIy}KEehe BO AeCTUIMPaHa BoAa Ha NPBUOT 0f,
BKYMHO TPY NMPMMEPOLLM TPOCKA.

5.1.2 TpermaH Ha TpoCcKaTa

BoobuyaeHo, TpockaTa ce MoOABPrHyBa Ha onpejefieHn MOCTankuM Ha TPETMaH Mo flaflereTo Kou
BK/IyYyBaaT MarHeTHa cenapaluja Ha Xesnes3o, ceerbe U Knacudukaumja no roleMmHa Ha napumma,
Apoberbe, NOBTOPHO ceerbe U 3peere Koe BoobuyaeHo ce MOCTUrHyBa €HOCTaBHO CO OCTaBake Ha
TPOCKaTa Ha OTBOPEHO BO aTMochepcKu ycnosu. BaxkHo e TpockaTa fa He ce Apobu No nepmoaoT Ha
3peerbe buaejkn Taka 6u ce popmmpane HOBM NOBPLUMHM MOAJIONKHM Ha XMApaTaumja Ha BapTa U
MarHesunToT. MefyToa, NpakcaTa Ha 3peerbe MOHEKOorall Ce pas/iIKyBa Of, MPeTXOA4HWNOT CTas.

3a ga ce NocTUrHe TexHM4YKa ynoTpebamBocT, HeonxogHo e cnobogHute CaO u MgO pa ce
TpaHcPopMMpPaaT BO XMOPOKCMAMN. AKO MMa [OBOJIHO MPOCTOP, OCTaBaHETO HA TPOCKAaTa HEKOJKY
meceun 6e3 HWMKAKOB TPeTMaH, 3aBUCHO Of, KAMMATCKMTE YC/0BW, Ke ce MOoCTUrHe bHapaHaTta
TpaHcoopmaumja. 3a fa ce NOCTUTHE PaMHOMEPHO CTapeerbe, KynosuTe Tpeba nospemeHo ga ce
npomeLlyBaaT MAM TPOCKaTa Aa Cce ocTaBa Ha MasM KynoBW. 3a Ja ce Cnpeyn co3paBakbe HOBA
noBpLKHa co cnobofeH Kanumym oKkcupg, ¢asata Ha gpoberbe Tpeba fa u npetxoam Ha ¢asaTta
3peetbe.

npOLI,ECOT Ha 3peere MOoXe fa ce 3a6p3a Ha HEKOJIKY Ha4UHWU KaKo:

e OpocyBatbe co BoAa
e TpeTmaH co BogeHa napea Ha aTMochepcKn NpUTUCOK
e TpeTmaH co BoAeHa napea npu BUCOK MPUTUCOK
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npouecor

Mepku 3a
NOCTUrHYBatbe
KBanurer

APaKTEPUCTUKM BP3
Kowu ce BAujae

MoaroToBKa WU360p, XemucKM cocTas Bap EneKTpuyHa eHepruja
Ha CypoBMHM  NogecyBarben KaKo Ca0, SiO,, FeO,
npeaTpeTmMaH Ha MgO
CYpOBMHWUTE 3a
NOCTUTHYBake Ha 14 e
COCTaB Ha TpoCcKaTa Mpouec Ha Tonerwe BO eNleKTponeyKa
Tonerbe U360p Ha TemnepaTypa, cocTaB
NPOLLECHN YCNOBU (FeO, cnobopeH CaO
(02, Bap, KBanUTET u/nan Mgo0), TeuHa TpocKa opa, ENN L CypoB Yenuk ]
Ha ckpan) BONYMEHCKa
crabunHoct
Ve
Bo3aywHo nagere |
TepmuyKM Cnopo nagetbe CTpyKTypa,
TpeTmaH NOPO3HOCT, Cnopo nagerse 3a Aa ce fobue KpuctanH
LBPCTUHA, NpoM3BOJA, CO MaKCUManHa ronemmHa og, 300
rPaHYNOMETPUCKN mm
cocTas -
P
3peetbe 3a Aa ce NOCTUTHE BONOMEHCKa ]
TpeTmaH [pobetse, ceetve, lonemuHa Ha 3pHo,
. crabunHoct
cenapauyja dopma, ;
rPaHYNOMETPUCKM |
cocTas
Kpwetbe, ceerve
Knacupatbe 3a npumeHa
KaKo arperaT uam apyro

Cnuka 8 NMpounsBoACTBO U TPEeTMAH Ha TpocKa og, EJIN

YwTe o4 paHWTe OCYMAECeTU FOAVHW Ha MMHATUOT BEK BO HEKOM KOMMAHMM Ce CcrpoBeayBasa
MPaKTUKa TPOCKaTa fa ce NafAuM HagBop BO MOKPUEH MPOCTOP MAM Ha OTBOpPeHo. TpocKaTta ce
n3HecyBana BO KMbsa, ce UCTypasia BO jama W ce oCTaBaia fa Ce aAn. 3aBUCHO Of, KOMMNaHWjaTa u
npegBuaeHaTa ynotpeba Ha TPOCKaTa, Taa MOXKesa Ja Ce opocyBa co Boaa. OpocyBareTo BO
NMOYETOKOT NOMAraso pacToneHaTa TPOCKa Nobpry Aa ce 01aamn Kako M fa ce pacrnyka BO TEKOT Ha
nagereto. OBOj BUA, Ha Nlagerbe ce HapeKyBa npouec Ha 6aBHO lagere. OTKAKO TPOCKaTa cocema
Ke ce o0/1lagMm, NMPOAO/IKYBa OPOCYBaH-ETO LWITO ro 3abp3yBa 3peereTo NpeKy xugpaTtauuvja Ha
cnobogHaTa Bap W NepuKaacoT. TpockaTa OCTaHyBa HaABOP, U3/I0XKEHA HA MPUPOLHUTE YC/I0BU U OF,
Bpeme Ha Bpeme ce NpeBpTyBa 3a Aa ce obe3beaun uenata TPOCKa PamMHOMEpPHO Ja 3pee.
BoobunyaeHo, TpocKaTa ce ocTaBa Aa oTcton okony 90 geHa npes Aa 6uae ynotpebeHa BO rpageikHu
Lenn, HO BO MHOTY C/Tly4an TOj NEPUOZ, € HEKOIKYKPATHO NOAOT..

OpocyBatbe CO BOZA Ce MPAKTUKYBAa M KaKo AOMONHEHME Ha BO3AYLHOTO Nadere. MmeHo, no
NaflereTo BO jama U GOPMUParETo Ha Xanaa, NociefHaTa ce OpocyBa CO BOAA CO MHTEH3UTET of,
okony 0,2 m*/m°h.

Mopagu fonxuHaTa Ha NOTPebHOTO Bpeme Ha 3peere, BO JanoHWja ylTe oA AeBefeceTuTe roguHu
Ha MMHATMOT BEK MO4YHYBA A3 Ce MPaKTMKyBa 3peee Nnoj AejcTBO Ha BoAeHa napea (Sasaki &
Hamazaki, 2015).

Ha ChvMka 9 e npuKarkaHa CKULA@ Ha CUCTEMOT 32 3peewbe Ha TpocKaTa, gofeka Camka 10 e
¢doTorpadmja Ha cuctemot Bo Kokypa og 1992 rogmHa. YpeaoT ce cocTom og, Tpu 6ETOHCKM SUA0BU,
CUCTEM Ha LLeBKM 3a BOpU3ryBarbe napea, MHCTaZIMPaH Ha AHOTO M TONN0OTNOPHA nNaacTMyHa gonuja
KaKO NOKPWBKA KOja CNYXKM 33 04 prKyBatbe Ha 3arybute Ha napea Ha HajHUCKO MOXKHO HUBO. 3a Aa ce
06e3beaM paMHOMeEpeH NPOTOK Ha Mapeata, CUCTEMOT LEeBKM Ha AHOTO € CUIHO pasrpaHeT, a

21



Makctun A — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

HanpaBeHwu ce 1 0TBOPM cnopes NPecMeTKMUTe 3a HajroNema MOXKHa XOMOreHoCT. Bo ropHuTe cioesu
Ha TpOCKaTa ce NocTaBeHU 6PojHM TePMOMETPU 3a A3 Ce KOHTPONPA BPEMETO Ha 3peetbe.

OBOj HauMH Ha paboTa OBO3MOMWUA LMKAYCOT HA 3peetbe Aa ce CKPaTW Ha camo 6 AeHa, Kako LWTo e
npuKkaxaHo Ha Cnauka 11, wTto npeTcTaByBa efeH TpMeceTu AeN 04, BO3AYLWHOTO 3peere Koe MHAKy
Tpae 6 meceum.

MeTofmaTta Ha 3peere CO Mapea cera ce MpuMMeHyBa BO rosem 6poj KomnaHum U e
HajpacnpocTpaHeTa Bo JanoHuja. [lobneHMOT Npoun3sog r'M 3aL0BOJlyBa CUTE KpUTEpPUyMK 3a buno
KaKBa NpMMeHa BO MHAYCTpUjaTa BO JanoHwja.

BeToHCKM supa,

INapea — ﬁ /

TepmomeTap

IInacTuyHa
MOKpHBKa

TpocKa
MpoTtok Ha napea

Lleska 3a napea

Cnuka 9 LemaTcku NpuKas Ha CUCTEM 3a 3peerbe Ha TPOCKa Co Napea BO aTMOCPEpPCKMU YCNoBU

Cnuka 10 doTorpadumja Ha cuctemoT 3a 3peere Ha Tpocka Bo Kokura, JanoHuja

(ENN tpocka: 0~25mm)

) ) ) ) )
MoarotosKa |:> E> 3peerse co E> |:> MoaroTosKa
3arpeBare Jlapemwe
Ha TpocKaTta napea Ha TpocKaTta
0.5 peH 1 peH 2 pgeHa 2 peHa 0.5 peH

Cnuka 11 Bpemetpaere Ha pa3ute og NpoLLecoT Ha 3peere €O BOAeHa napea

M nokpaj cocema 3a4,0BONUTENHUTE Pe3Y/ITAaTV O 3PEeHeTo Ha e/IeKTPO/IavHa TPOCKa Mo, AejcTBO
Ha BOZeHa napea Ha aTMOCEPCKM NPUTUCOK, Pa3BUEHA € yTe eaHa MeTo4a — aBTOK/IaBHO 3peete
Ha TpockaTta. OBOj HauMH Ha 3peere ce 6asMpa Ha NPMMEHA Ha 3roJieMeH NPUTUCOK M TemMnepaTypa,
CO LUITO BPpEMETPAEHETO AOMO/IHUTENIHO CE CKPATYBa 33 HEKOJIKY AeHa. OcBeH BpemeTo, ce Hamanysa
n notpebHata paboTHa noBpwuHa. MefyToa, NpMMeHaTa Ha aBTOK/aB 33 3peere Ha TPOCKaTa e
NMoBp3aHa Co H13a NPeayU3BULM KaKo:

e [oTtpebara Aa ce KOMNEH3MPa NOPACTOT HA NPUTUCOKOT NMOPAAN EKCMAH3MjaTa Ha TPOCKaTa
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e HeonxoAHOCTa 04 MMHUMMU3MPabE Ha 6POjOT Ha OTBOPM Ha aBTOKNABOT

e A6pasvBHOCTa Ha TPOCKaTa

e MOKHOCTa 0f, CO3JaBatbe CTBPAHATM MOCTOBM BO aBTOKNABOT M OTEXHYBakbe Ha
npasHeHeTo

MaKo ce npe3emeHN MepKM 3a YCMELWHO cnpaByBakbe co NpobiemnTe, OBaa MeToAa CEylUTe He e BO
MacoBHa npumeHa. Tpu KomepumjasHU NOCTPOjKM BO UHAYCTPUCKU pasmepu paboTaT Bo JanoHwuja.
Ha Cnvka 12 e npuKarkaHa nocTpojkaTta Bo Bakajama (Wakayama).

Cnuka 12 cuctem 3a aBTOK/IAaBHO 3peere Ha TPOCKa BO Bakajama, JanoHuja

6 @PU3NYKU U MEXaHUYKHU KAdPaKTEPUCTUKH HA TPOCKHUTE O

€JIEKTPOJIaYHa U Ka3aHCKa IeYKa
PU3nMYKMTE U MEeXaHMYKMTE OCOBWHM Ha arperaT og Tpocka og E/IN mn KM umaat camyHoctM co
npupoaHuoT arperat. Bo ®espyapu 2014 rogmHa, Bo [pageXHMOT UHCTUTYT ,MakepoHuja“ ce
HanNpaBeHW OMCEXHW WUCMUTYBatba Ha PU3NUYKMTE U MEXaHUUYKUTE KAPaAKTEPUCTUKM Ha TPOCKa 0f,
e/leKTponayHaTa neyka Ha AL MAKCTWU/I, Koja npeTXxo4HOo e NoAJ/IoXKeHa Ha gpoberse U cenapauuja
BO noctpojkata ,KPACTA” Bo KymaHoBo, conctBeHocT Ha A ,BetoH” AL, — Ckonje. LlenocHute
M3BeLITan o4 UCNUTYBaHaTa ce NPuUAoKeHU Bo npuaor 1 Ha oBaa cTyauja.

Bo 3ak/iyyoumTe of, UCMUTyBakbaTa Ce HaraacyBa feKa TPOCKaTa rv 3a40BOJyBa KpUTepUymuTe 3a
NpMMeHa BO rpagexHarta uHaycTpuja (Matepumjan 3a TamnoHUparbe, NOAroTOBKa Ha 6eToH U1 acdanT).
3abenewkunTe ce ogHecyBaaT e4MHCTBEHO Ha Norosemata cneundmyHa ryCtuHa Ha maTepujanor.

Bo ncTo Bpeme 1 BO UCTUOT MHCTUTYT Ce HaNpPaBeHU U SONOAHUTENHWN UCMUTYBakba Ha GUINYKUTE U
MeXaHUYKMTE 0COBMHM Ha TpOoCKaTa co rpaHynaumja 0-63 mm Kou ce pesieBaHTHM 3a MaTepujann 3a
npMmeHa BO rpagba Ha natTuwWTa (TamrnoHuparse). M3BewTajoT o4 OBME UCMUTYBakba BO LLEJOCT €
NPUKaxkaH BO Npuaor 2.

N3HeHaayBaykn, onpegeneHa e nomana BpegHocT Ha KaandbopHUCKMOT MHAEKC Ha HocnBocT — CBR
(75.4). buaejku Bo LenoOKynHaTa nperiegaHa AuTepaTypa Hema Apyr TakKoB NpUmep, HEONXOAHO e
A ce HanpaBsaT AONO/IHUTE/IHU UCNUTYBaka CO rPaHyaLMja Koja e coogBeTHa Ha CTaHAapauTe.
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Bo AdekemBpu 2017 roaunHa, Bo pageKHNOT MHCTUTYT ,,MaKeLoHWja” e HanpaBeHO UCMUTYBAtbE Ha
nogo6bHOCTa Ha TPOCKaTa Of, eNeKTPosiayHa Meyka 33 NpumMeHa BO HUCKorpagba. 3akayyvyoKoT of
ucnutyBamata (FTMM, 2017) e Aeka UCNUTYBaHMOT MaTepujan e norogeH 3a Hacum, MocTesika U
nogobpeHa nocresnka. Bo Tabena 8 ce npukaxkaHu 36UpHUTE pe3yaTaTh o4 UCNUTYBaHbaTa.

MN3BeLwTajoT 04 UcnMTyBamaTe € NpuKarkaH 8o Mpwunor 3.

Tabena 8 MNpernea Ha pe3ynTaTUTe 04 UCMUTYBakbaTa HA GUINUKUTE U MEXaHUUYKUTE CBOjCTBA Ha TPOCKaTa

0o/A, eNneKkTposavyHa neyka

Mpumepok 1 2 3 CraHpapa
Bonymencka rycrvxa 2428 2342 2360 MKC EH 13286-2
(kg/m’)
OnTvmanta coapxuHa 32 3 28 MKC EH 13286-2
Ha Boaa (% maca)
CTeneH Ha MKS CEN 1SO/TS
1
HepamHomepHocT (Cu) 63 63 6.0 17892-4
Kannoprmcku uxaekc 63 108 109 MKC EH 13286-47
Ha HocuBocT (%)
0,
MpupogHa BnaskHocT (% 06 01 0.2 MKS CEN ISO/TS

maca)

17892-1

7 IIpuMeHa Ha TPOCKHUTeE O/ O NPOU3BO/ACTBO HA KeJjie30 U YeJIUK

Bp3 6a3a Ha HejsnHUTe CBOjCTBA, HenpepaboTeHa TPOCcKa o4 MNPOM3BOACTBO Ha XKese30 U YesuK e
KnacMduumMpaHa KaKo HeomnaceH OTNag M MOXKe ga ce AenoHWMpa Ha cooaBeTHM genoHuun. Osa
cocema peTKo ce cny4vyBa buaejku Taa e ckan matepujan Koj MoxKe ga ce ynotpebyBa Kako BpeaHa

CeKyHZapHa CypoBMHa BO NoBeKe rPaHKN Ha eKoHOMKMjaTa.

YnotpebaTta Ha TpOCKaTa 04, NPOM3BOACTBO HA XEee30 U YeaUK JaTUpa 04, NOYETOKOT HAa HUBHOTO
npoussoacteo. Ce cmeTa Aeka NPBMOT NaT CO BrpajeHa TPOCKa oA, MPOM3BOACTBO Ha Xeneso e Via
Appia n3rpageHa BO 4YeTBPTMOT BEK Mpes Hawata epa W ro nosp3ysan Pum co bpuHau3M Ha
jyrouctokoT Ha UTtanuja. Ha Camka 13 ce rnega aeka natoT e ceywTe Bo Aobpa coctojba.

Bo MWHATOTO, camo TpoOCKaTa Of, BMCOKA MeyKa MMalle pacnpocTpaHeTa ynotpeba. YesnuuyHata

TPOCKA Ce KOpUCTELUe CamMO KaKO BELITAYKO FyBpPMBO M CaMo aKo € pe3y/TaT Ha OTCTpaHyBarbe Ha

docdop opg, kenesoto (TomacoBo 6paLlHO).
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Cnuka 13 Via Appia

JeHec, nopaam NocTojaHMOT NOPACT HA MPOU3BOACTBO Ha YeJIMK BO €/1eKTPO/IaYHM MeYKM, BaXKHOCTa
Ha EJIN Tpockute cé noBeKke pacTe M TME ja 3aMeHyBaaT TPOCKATa Of, BUCOKUTE MEYKU BO MHOTY
pasnnyHK anaukauuu. Ha npumep, cenapupaHa Tpocka 6e3 3ronemeHa COAPXMHA HA MeTanHuU
KOMMOHEHTWN Ce KOPUCTU BO rpaferkHa MHAyCTpuja. 3abenerkaHo e UcTo Taka geka EJIM TpockaTa
MOKe fla Ce KOPUCTU KaKo eBTUH ancopbeHT BO TPETMAHOT Ha OTNajAHM BOAM 3arafeHun co MeTalHu
jOHW.

Bo Tabena 9 e gageH npernes Ha ob61acTuTe Ha NPUMEHA Ha TPOCKUTE 04 NPOU3BOACTBO Ha XKese3o
N YesuK.

Tabena 9 TunuuHM 06/1aCTU HAa NPUMEHA HA TPOCKU 04 NPOU3BOACTBO HA YXKee30 U YeNUnK

TpocKa 0f, BUCOKa NeyKa TpocKa og, Yyenunk
Bo3aywHo nageHa MNenetnsmpaHa rpaHyavMpaHa
Arperart 3a acdant rpagekeH 6eToH LlemeHt Arperart 3a achant
BeToH/arperar 3a
rpageXHULTBO JleceH 6eToH 3emjaH LemeHT MNonHwnno
M3onaumja/mmHepanHa
BOJIHA JlecHo noaHuNO CypoBWHa 3a LemeHT
3emjoaencTso/aoaaToK
CypoBWHa 3a LemaHT M3onauyuja HabueH 6eToH Ha noysa
3emjoaencTso/no0aaToK Ha
noysa OcHoBa Ha maTuwTa OcHoBa Ha maTuwTa EKonowkn anankaumm
x 3emjogencreo/aoaaTok Banact Ha }enesHnykm
MonHnno Ha noysa npyru
Arperat 3a NoKpvBu x x ®untep 3a oTnagHa Boga
3aWTUTHU SMA0BU
6anacT Ha XKeNe3HNYKK x x (HadpnaH maTtepunjan nam
npyrm rabnoxu)
Mpon3BoAaCTBO Ha CTakA0 x x x
EKONOLWKKM anamKaumm x X x
Rip Rap x x x
JlecHo nonHnno X x x

Bo u3BewTauTe 3a craBoT Ha EUROSLAG 3a 2006 (EUROSLAG, 2006) e HanpaBeHa aHa/nM3a Ha
npuMeHaTa Ha TPOCKUTe o4, NPOU3BOACTBO Ha Yenunk (Cnmka 14). UcTtaTa aHanM3a e HanpaBeHa M BO
[OOKYMEHTOT CO MCT Hac/oB, Ho 3a 2012 roamnHa (EUROSLAG, 2012). Pesyntatute oA Taa aHanu3a ce
npuKaxkaHu Ha Cavka 15. Hema comHeHuWe geKa Hajronem gen of, YeNn4HUTE TPOCKMU Ce KOPUCTAT BO
rpagba Ha naTvWTa, rABHO KaKO MaTepujan 3a TamnoHWpare W BO MOAFOTOBKA Ha acdant.
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OapefeHV nomecTyBatba BO CTPYKTypaTa Ce pesynTaT Ha 3roNemMeHoTO y4yecTBO Ha ynoTtpebaTta Bo
LeMeHTHaTa MHAYCTPUja U NojaBa Ha HEKOM HOBM MOApPaYja Ha NPMMEHa Kako Ha Npumep TpeTmaH
Ha OTNaZHW BOAM, HO M KaKO pe3ynTaT Ha eKOHOMCKaTa KpM3a Ha NOYETOKOT Ha BTOpaTa AeKaaa of
0BOj BEK.

MpoussoacTs

®duHanHo 0 Ha UeMeHT
AenoHuparee 1%

7%

Apyro
lpapba Ha
natuwra

MpuspemeHo 56%

cKnaguparbe
16%

BHaTpewHa

ynoTpeba 3a

MeTanypLUKu
notpe6u )} XUAPaYANYHO
11% fybpuBa  yeHepcTso

3% 3%

Cnuka 14 YnoTtpeba Ha TPOCKM 04, NPOU3BOACTBO Ha Yenuk Bo 2006 roanHa. Ussop: (EUROSLAG, 2006)

MpounssoacTs [pyro
0 Ha LemeHT
6%

lpapba Ha
natuwra
48%

duHanHo
AenoHuparbe
13%

MpuspemeHo

cKnaguparbe
11% BHaTpewHa
ynoTpeba 3a XMAPayAnNYHO
MeTaNypLIKM fy6pusa MH)KeHoepCTBO
notpebun 39% 3%

10%

Cnuka 15 YnoTtpe6a Ha TpPOCKM 04 NpoU3BOACTBO HA YenuK Bo 2010 roguHa. U3eop: (EUROSLAG, 2012)

7.1 Arperart BO rpaZie’XkHUILITBOTO

Mopaan ceonTe GU3NMYKM U MEXaHUYKM OCOBMHM, TPOCKATa Of e/IeKTPO M Ka3aHCKa Meyka MoXe Aa
Ce KOPUCTU KaKo 3aMeHa Ha MPUMPOAHMOT arperaT Bo rpafeXHuWTBOTO, 0CO6EHO BO HUCKOrpaabaTta
OBa npep ce ce ofgHecyBa Ha m3rpagba u acoantuparbe Ha yavum, natmwTta u ap. CAMYHO Kako
NPUPOAHMOT arperaT, HEONXOAHO € NMPETXOLHO Aa Ce MOCTUrHe 6apaHNOT rPaHYIOMETPUCKK COCTaB.
Mopaan Toa TpocKaTa ce MOABPrHyBa Ha onepauuMy Ha Apobere M cenapauuja. CuctemoT 3a
Apoberse U cenapalumja Ke 3aBUCKU O, HAMEHATA Ha arperaToT, HO KaKo MUHUMYM Tpeba Aa BKAyYM
ApobunKa, CMTO M TPAHCMOPTHW NEHTU 3a CKAagupatbe U peuupkynaumja. Ha oBoj Bug, arperat ce
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oaHecysa u3BewTajotT AlN/02.14.-127 Ha rpageKHUOT UHCTUTYT ,MakegoHnja“ og despyapu 2014
roguHa.

Tpockata og E/IN coppXu oppeneHo KOAMYECTBO MarHeTHa ¢paKkumja. HejsmHoTo opaenysarbe,
cnopes, pesyntatute o4, UCnuTyBarbaTa HanpaseHn Bo AL MAKCTW/1, Hema eKOHOMCKa
OnpaBAaHOCT, HO He Tpeba Aa ce 3aHEeMapu MOXKHOCTA CTEMNEHOT Ha 04 eNyBake Aa ce 3rofieMn co
BpaKakeTo Ha Aen of, maTepujanoT Ha NOHOBO Apobere. 3aToa, Ha CamKa 16 Kako mpumep Ha
HajeHOCTaBEH TPETMaH e BK/ly4YeH U MarHeTeH cenapartop.

3a oggenyBarbe Ha NoBeke Pppakunm Ke 6ugat notTpebHU NoBeKe NpocejyBakba, HO HE Ce UCKAY4yBa
n notpebata oa AononHuTenHo apobere. HajegHOCTaBHMOT npumep Ha efHo Apoberbe co
oAnenyBarbe Ha YeTUpKn Gpakumm e npmkaxKaH Ha Camka 17.

Co ornes Ha GM3MYKMTE U MeXaHUYKUTe 0cOBUHMHA TPOCKaTa, Ke buae Heonxo4HO Aa ce HanpasaT
OOMNOJIHATENTHM UCMUTYBakba Ha OZHECYBakeTo Npu Apoberse n Aypu NoToa Aa ce yCBou oapeneHa
MeToaa.

OCHOBHMOT OrpaHuMyyBaYykm ¢GakTop BO MpMMeHaTa Ha Tpockute og EJIM n KM e pusMKoT of
eKcnaH3unja Ha BoJyMmeHOT (b6abpetrbe). BabpereTo e pesyntaT Ha AejcTBOTO Ha BogaTa Bp3
cnobofHUTE OKCMAM HA Kajuuym M marHesmym. TOKMy nopagu Toa TPOCKaTa ce MOoAJ/IoXKYyBa Ha
3peerbe Ha OTBOPEH NPOCTOP CO MaM 6e3 nNpcKare Co BOAa, UM HA TPeTMaH CO BOAEeHa napea Kako
LITO € OMULLIAHO MOrope BO OBaa CTyAuja.

- ]
Cunka
MarHeTHa LA o
cenapaumja
[ I — ]
MarHeTHa dpakumja [ ¥
LOpobunka Q
Bubpo cuto
(63 mm) +63 mm
0—-63 mm

Cnuka 16 LLema Ha noarotoBKa Ha arperat co ¢pakuymja 0-63 mm
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Cunka

MarHeTHa
cenapauuja

MarHeTHa ¢pakumja

Bubpo cuto
(4eTnpucnojHo)

0-4 mm

Cnuka 17 Lllema Ha NoAroToBKa Ha arperart co YeTUpu pasnndyHn ppakyum

Hema cocema curypHa meTtoga Ha onpegeslyBarbe Ha CTENEHOT Ha eKCMaH3Knja Ha TPOCKaTa, HO rpyna
uctpaxysaum (Wang, Wang, & Gao, 2010) ycneane ga dopmyampaaT eMnUPUCKM M3pas Co Koj
penaTMBHO TOYHO ce NpeaBuayBa NPOMeHaTa Ha BOaymeHoT. Toj n3pas e:

Ey =038y, - F 1

Kage E, e BOoNymeHcKaTa ekcmaHsuja Ha Tpockata (%), Y, e cneunduyHa rycTMHa Ha TpoOcKaTa
(g/cm?), a F e KOHUeHTpaumjaTa Ha cnoboaeH Kanuuym okeug, (%).

MaKcuManHaTa KOHLUEHTpauuja Ha c1obofeH Kanuuym Mpu Koja He ce 3abesiexkyBaaT MaKkpo —
NYyKHaTMHU MO NEPUOL Of, HEKOJIKY HELE/IN MOXKE 43 Ce OMNpese/iv 3aBUCHO OZ MPUTUCOKOT Ha Koj e
W3/I0’KEH arperaToT, O4HOCHO O, HErOBaTa HaMeHa.

7.1.1 Arperar 3a acpasr

OcHoBHaTa npumeHa Ha TpockuTe og EJIMN e 3ameHa Ha NpUPOAHMOT arperaTt BO rpageKHUWTBOTO.
Ce ynotpebyBa Kako BO HOCEYKUTE CNoeBW nog acdantoT, Taka M BO NMPOM3BOACTBOTO Ha CamMMOT
acoant. Ynotpebata Ha E/IM TpockuTe Bo Npom3BoACTBO Ha achanT gatupa of 1934 roguHa (Jones,
2013), a Bo 1964 e dopmupaHa KomnaHujaTa SteelPhalt Koja nckopuctuna noseke og 15 MUAMOHU
TOHW YeNIMYHa TPOCKa BO achanT.

Ce noseke 3emju BO EBponma M CBETOT ja NpUMeHyBaaT TPOCKATa Of, €/eKTONAaYHUTE MeYvKkn 3a
NPOW3BOACTBO Ha YE/IMK KaKo arperaTt BO NpoM3BOACTBOTO Ha acdanT. Mefy HuB ce CA/l, ABcTpanuja,
KaHnapga, benrnja, Bennka bputanuja, Nlepmanuja, Moncka, Pomanuja n gp.
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Bo [aHcKa, Tpocka og EJM yecto ce KOpUCTM 33 urpagba Ha KPYKHM TEKOBM M MaTUWTa CO
MHTEH3MBEH coobpaKaj. TpocKkaTa MMa [06pM MexaHWYKM ocobuHM M nocne ppobereto Mma
KybuuHa popma, HO ja 3aap:KyBa rpybaTa noBpLIMHA Nopaam rofemata NoposHocT. Kako nocneaunua
Ha Toa, ce A06MBa MHOry cTabunHa acdanTHa NOBPLUMHA.

Bo pokymeHToT ,MMosaumuka Ha FHWA 8o 00HoC Ha peyukaupaHume mamepujanu” (FHWA, 2015)
cToM peka npu uM3bop Ha maTepwujanu NpBeHCTBEHO Tpeba Aa ce 3emaT Npeasui PELMKANpPaHUTe
maTepujannm u geka Tpeba Aa ce OTCTpaHaT cuTe 3abpaHu 6e3 coonBeTHa TexHWYKa 6asa, 3a
ynotpeba Ha oBMe matepujanu.

Hekou npefHOCTM Ha KopucTerseTo Ha E/IN Tpocka BO Npon3BOACTBO Ha acdanT ce HECOMHEHM:

o [osiem KoepUUMEHT Ha TpMEH e (OTNOPHOCT Ha In3ratbe)
e OTNOpHOCT Ha aberbe

e [onema ctabuaHoct

e OTNOpPHOCT Ha co3aaBatbe 6pasam

e I3paseHa NpUOHAMBOCT Ha BUTyMeH

e [o/siema Koxe3noHa cuia

e OTNOpHOCT Ha 3aMOp Ha maTepujanor.

MefyToa, Tpeba Aa ce uma npeasua AeKa 0BOj BUA, arperat uma v ogpeneHu cnaboctu:

e [o/lemaTa NOPO3HOCT € NOBP3aHa CO NOroJiema NOTPOLLYBaYKa Ha BUTYMeH 3a 43 ja NoKpue
noBpLnHaTa
e [onemarta cneumduryHa rycTHa rv 3roiemyBa TPOLLIOUMTE Ha TPAHCMOPT Ha MaTepujanoT

Mopaan 3ronemeHaTta MOTPOWYBayYKa Ha buTymeH Tpockute of EJIN ce ynotpebysaaT 3a
NpPOM3BOACTBO Ha achanT 3a C/IOEBUTE KOW CE HAjMHOTY MU3/IOKEHM Ha abetbe.

3eMajKu M NpegBua NpesHoCTUTe U HeagocTaToumTe Ha ynoTpebaTa Ha E/IM Tpocka Kako arperat BO
achanToT, MoXKe Aa Ce 3aKNy4n AeKa 33 coobpaKkajHULM CO MHTEH3MBEH coobpaKaj, Nan 3a 30HU CO
norosieMo ONTOBapyBatbe HA KOJIOBO3WTE, Taa € COOABETHO pelleHue. BcylwHOCT, HejsuHaTta
ynotpeba e onpaBAaHa ceKkaZe KagewTo e ocobeHo OUTHa NOBPLIMHCKATa CTabWAHOCT Ha
coobpaKkajHuumTe.

Mokpaj uenocHa 3ameHa, NpaBeHU ce ONUTM M AoKaxaHo e (Ahmedzade & Sengoz, 2009) aeka
acdantHa mewasmHa co 30% TPOCKa MMa 3HAYUTENHO MorosiemM KoedUUMEHT Ha Tpuerbe, AoLeKa
achant Bo Koj 75% op [AONOMUTHMOT arperat € 3aMeHeT CO TPOCKAa, MOKaXyBa 3HAYMTESHO
nogobpyBarbe Ha MeXaHWYKUTe O0CobWHU. Mefy TWe KapaKTepUCTUKM 0CObeHO 3HayaeH e
MapLuanoBMOT MHAEKC Ha CTabUAHOCT.

MaKo arperatoT ce NOKpPUBa CO TEHOK C/10j BUTYMeH, o4 NPOM3BOAUTENINTE Ha TPOCKa ce bapa Taa Aa
6uae nopBprHaTa Ha 3peere, OAHOCHO Ja Ce Hamanu KOHUEeHTpauujaTa Ha cnobogeH Kanuuym
oKcua,

Bo 1997 roauHa, Bo MwuHucTepcTBOTO 3a TpaHcnopT Ha MeHcunBaHuja (CAL) ce HanpaBeHM
MCNUTYBakba Ha BOJIYMEHCKaTa eKCnaH3nja Ha GMHM arperatv og, YeIMYHN TPOCKU, KOPUCTEHU BO
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acoantHute cnoesu (Kandhal & Goffman, 1997). CknoHocTa Ha arperator of TPOCKa KOH
BOJIYMEHCKA eKcnaHsnja buna Beke 3abenexaHa u buna pasBveHa MeToda 3a ofpeayBare Ha
NOTEHLMjaNnoT 33 eKcnaH3uja. lNocTtaBeHa e rpaHMYHa BPeAHOCT Ha BOJIYMEHCKA eKcnaH3uja og 0.5%

MosHaTaTa rpagerkHa komnaHunja NCC Roads og CosnHa, LBeacka, MMa NOTNWMLIAH 40OrOBOP CO UCTO
TaKa MO3HATaTa KOMNaHWja 3a NPOM3BOACTBO Ha crneunjanHm Yeamum, OVAKO Group, 3a OTKyn Ha
LLe/IOKYNHOTO NPOM3BOACTBO Ha TPOCKA O, €NeKTPOAaYHUTE Nevkn 3a nepuog og 10 roguHu. Cekoja
napTuja ncnopavaHa TPOCKa Mopa NPeTXo4HO Aa € NOAJIOXKEHA Ha 3peere Ha OTBOPEHO BO Mepuog,

oA, eHa roguHa.

Toa e npMmep Ha MHAYCTPUCKA CMMBMO3a CO MPUAOHEC KOH XMBOTHATa cpeamHa.

KaKo KpuUTepMym 3a NpudatameBocT. HanoxeHo e UCTO TaKa arperaToT Aa ce NoABPrHe Ha 3peere BO
nepuos of 6 meceunm cO OpocyBatbe CO BOAA Ha KOHTPOAMPAHM KYMOBWM 33 Aa Ce MUHUMM3MPA
NOTEHLMjaNnoT 3a eKcnaH3wja.

MoarajkmM o paBeHKaTa (1), moxKe ga ce onpeaenu NpubAMMKHaTa KOHLEHTpauuja Ha cnoboaeH
Ka/UMyM OKcuA Npu Koja TpocKaTa e npudaTtamea 3a ynotpeba Bo Npom3BoACTBO Ha acdantHa

cmela:

E
F<—2 2
0.38yr

Co BHecyBakbe Ha BpegHocTuTe 3a £, = 0.5 n %, =3.89 ce pobwusa:

0.5

e 0
< 0.38-3.89 0.34%

F
Toa 6u1 Tpebano ga 6Guae makcMmanHaTa KOHLUEeHTpaumja Ha cnobogeHKanumMym oKkCuz BO arperaTor
3a Herosa yrnoTtpeba Bo NpoM3BOACTBOTO HA acdanT.

7.2 Arperar 3a TaMOOHUpaKe NAaTUILITA

TpockaTa o0f, enekTponayHa Meyka e TrpaHyAupaH MmaTepujan MoOrofeH 3a MpUMeHa npu
TaMnNoHMpare Ha naTuwTa. YwTte Bo 2006 rogmHa, okony 50 no 70% opn BKyMHO Npou3BepeHaTta
yenuyHa Tpocka Bo CAZ (Yildirim & Prezzi, 2009) ce nckopucTeHu Bo rpagba Ha naTuwTa U TPOToapw.
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BpojHM CTyAMM yKaxKyBaaT Ha 33a40BOANTENHWN NepdOPMAHCK Ha YeIMYHUTE TPOCKM 3a KOPUCTEHEe
Npv TaMNOHUPake Ha MaTUWTa BO FOPHUTE UAKW A0/HUTE cnoesu. Bo egHa og ctyauute (Rohde,
Nunez, & Ceratti, 2003) e KOHCTaTUPaAHO AeKa MOAY/IOT Ha e/1aCTUYHOCT Ha TpocKaTa og, E/IN e mHory
norosiem of, OHOj Ha NPUPOAHUTE arperaTn n Aeka ynotpebaTa Ha TPOCKATa KaKo TaMMOH 3a NaTULWITA
CO NOMaJI0 ONTOBAPYBAHE MOXKE 3HAYMUTE/HO A4a MM HAaMa/IM TPOLLOLMTE 32 HUBHA M3rpaaba.

Bo Cayaucka Apabuja ce rpagaTt naTvwta BO KOWM NPUPOLHUOT arperat € AefyMHO 3aMeHeT co
arperaTt of, Tpocka og EJM. YTBpaeHo e geka u cmewun ogf, E/MN Tpocka M npupogHu arperatm
pesynTMpaaT co BMCOKa BPeAHOCT Ha KanudopHMCKMOT MHAEKC Ha HocmBocT (Aiban, 2006) KojwTo
nocturHysan ao 455.

Co ornep, Ha Toa AeKa BP3 YECTUYKMTE TPOCKa HemMa BogoHenponyceH ¢uam, og ocobeHo 3Hauere e
npes ynotpebata fAa ce U3BPLIM 3peere M NOCTOjaHO Aa Ce CneAm CTEMEHOT Ha eKCnaH3uja Ha
MaTepmjanoT cnopes, eBponckMOT ctaHgapa EN 1744-1:20009.

BaHr un copaboTtHnumute (Wang, Wang, & Gao, 2010) yTBpauie fAeKa eKkcnaH3vjaTa Ha TPOCKaTa ce
HamasyBa Kora Taa e moA oJpedeHO onTtoBapyBarbe. Pasnvkata e Hajmanky 7.5% ako
ONTOBapyBakeTO € efAHAKBO Ha uau noronemo og 250 kg/mz, LWTO e eKBMBaJIeHTHO Ha 10 wau
noseke cm acdanteH cnoj. Taka, 3a BONYMEHCKA eKCnaH3unja Ha arperaT 0f, YeanyHa TPOoCKa Nog CAoj
op achant nogeben on 10 cm, paBeHKaTa (2) ja sobusa dpopmara:

0.075:(Ys—Y0)

F < ;
0.38-y2

100 (3)

Bo Koja Yy e rycTMHa Ha arperatoT Bo 36ueHa coctojba.

Cnopep 13pa3oT (3) cneayBa AeKa MaKCMMasiHaTa KOHLEHTpauuja Ha clobodeH Kanunmym oKcug, Bo
arperaToT KOj MOXe Aa ce NPUMEeHM KaKo TaMMNoH BO rpaabaTta Ha natuwTa e

0.075 - (3.89 — 2.35)

0.38-15.13 100

F<2.01%

OBwve NpecmeTKM ce 04HEeCyBaaT Ha Haj/IoWO CLeHapuo. 3emeHa e NpeaBua rycTMHaTa Ha HajcuTHaTa
¢dpaKumja, a U30CTaBEHO € B/NjaHUETO Ha LOJIHWMOT HOCEYKM CJI0j KOj € BCYLIHOCT acdasTHa maca u
NpeTcTaByBa LOMOJIHUTENIHO OMNTOBApyBake, WTO Tpeba Aa pesyaTupa co NOMaau BPELHOCTM Ha
BOJIYMEHCKA eKCMaH3wja.

Cnopes, pocera HanpaBeHUTE aHaAM3KM, TpockaTa KojawTto AL MAKCTWU/ ja npousBegyBa BO
efNleKTponayHaTa nevyka 61U morkena ga ce KOPUCTM KaKo TaMMOH 3a rpaaba Ha naTULITa OTKAKO Ke ce
nsgpobu cnopepn 6apaHata rpaHynaumja. ®akT e, mefyToa, fleKa XeMUCKMOT COCTaB Ha TPOCKaTa ce
pasnnKyBa O, LIAp)Ka A0 LapKa, na MocToM BEepOojaTHOCT TPOCKWM Of, HEKOW LWapXKW Aa umaat
NMOBMCOKM KOHLLEHTpaLmMM Ha cnoboaeH Kanumym okcma. 3aToa, HE3aBMCHO Of, MoKasaTenute Kowu
oBZe Ce npe3eHTUPaHu, Taa Tpeba Aa ce TpeTupa (ga otcTomn 3 A0 6 Mmeceum uam Aa ce opocysa 40
Tpu MeceLm) npeg, Aa buae ncnopayaHa Kako arperar.
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7.3 CypoBuHa 3a LleMeHT

3a pasiMKa o TPOCKUTe o, MPOM3BOACTBO Ha Kenes3o BO BMCOKA ne4yka, Tpockute ogf, EANM ce
NOManKy WCKOPUCTEHW BO ULEMeHTHaTa MWHAYCTpYja. XEeMMUCKMOT COCTaB Ha TPOCKaTa of,
€/1eKTpO1ayHa Meyka, MaKo Bapupa Of WapXkKa A0 LWAprKa, YKarKyBa AeKa Taa MoXe Aa ce KOpPUCTU
KaKo eZlHa 04, KOMMOHEHTUTE 33 NPOM3BOACTBO Ha LieMeHT. EAMHCTBEHNOT orpaHMyyBadku GakTop e
BMCOKAaTa KOHLeEeHTpauuja Ha xeneso (Tabena 10). Taka, 30 kg Tpocka Ha TOH CMpPOBA LApPXa Ha
BpYyKa 6a3a, 3ameHyBaaT 30% oa noTpebute oz, Keneso Bo Hea.

Tabena 10 Cnopepba Ha XeMUCKUOT COCTaB Ha CMPOBA LIAP3Ka 3a KAMHKep CO TPOCKUTE 0/, BUCOKA NeyKa 1
enektponeykarta sBo MAKCTUN

CoapuHa (%)
CoegmHeHune Cuposa wapxa TpocKa of, BUCOKa Neyka | Tpocka og EJIMN

MAKCTUN
Cao 65-68 42 25.4 (20-33)
SiO02 20-23 15 18.3 (13-30)
Al203 4-6 5 6.9 (5-10)
Fe203 2-4 24 34.5 (21-40)
MgO 1-5 8 6.9 (5-8)
Mn203 0.1-3 5 4-8
TiO2 0.1-1 N/A. N/A.
SO3 0.1-2 0.08 ?
K20 0.1-1 N/A N/A
Na20 0.1-0.5 N/A N/A

Ho, TPOCKaTa MMa N HU3a KOPUCHMU ed)eKTVI BO NPOM3BOACTBOTO Ha LLEMEHT:

Tpockata og, E/IN He cogpxkm CO2. Toa 3HauM geKa Ke ce Hamaam NoTpoLlyBayKaTa Ha eHepruja
3a Herosa aucoumjaumja. lononHuTenHo, emmcumnTe Ha CO, Ke ce HamanaT cooABETHO.

Mpu Kopuctere Tpocka og EJM, paboTHaTa TemnepaTypa Ha poTaLMOHATa Nevyka MoXe ga ce
Hamasm 3a okosy 100 °C. Co Toa 3HauUuTe/IHO ce HamasyBaaT emucumte Ha NOx. [JocerawHute
pe3ynTaTu yKaxyBaaT geKa emncnjata Ha NOx ce HamanyBa 3a okony 40%.

YiWTe NonorogHa 3a KOpUCTerE BO MHAYCTPUjaTa Ha LEMEHT e TPOCKATa 0/, KasaHCKa neyka nopaau
norosiemata KoHueHTpaumja Ha CaO 1 HamaneHaTa CoAPKUHA Ha Keneso.

Cnopen NSA (HauuoHanHata acoumjaumja 3a Tpockum Bo CAJl), KOpPUCTEHETO Ha TPOCKM of
€/IeKTPO/Ia4YHU MEeYKn BO NPOU3BOACTBOTO HA LEMEHT MM Uma cnegHuTe edektn (Tabena 11):

Tabena 11 EdekTn o npMmeHa Ha TPOCKA 04, eNeKTponeyka npy NPou3BoACTBOHA LLeMEHTEH KAUHKep

MapameTap MpomeHa (%)
3ronemysarbe Ha NPoOU3BOACTBOTO 10
HamanysareHa noTpoLyBayKaTa Ha 2,3
ropuBo

Hamanysame Ha emuncumnte Ha CO2 7
Hamanysame Ha emucmumnte Ha NOx 40
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Hema comHeHWe feKa edpeKTnTe, 0COBEHO OHME BO BPCKAa CO 3aITUTA HA *KMBOTHATa CpeauHa, ce
3HauuTenHW. MerfyToa, ke bruae HeonxogHo Aa ce gedMHMPaA HAaUYMH Ha KOj LeMeHTHaTa MHAYCTpUja
AOMONHUTENIHO Ke Ce CTUMY/IMPA Aa T KOPUCTU OBUE PECYPCH.

7.4 Arperar 3a 6eTOH

TpocknTe opf enekTponayHa MeyKka COoApPKAT MasKy amopdeH CUANLUMYM [UOKCUA, U FoNemo
KOZIMYECTBO *Kese3Hn okeman. NMopaam Toa, TMe MMaaT cnaba NyuoiaHCcKa akTMBHOCT BO cnopepaba co
TPOCKaTa 04, BUCOKA NeYKa M He ce cmeTaaT CooABeTHM 3a NPMMEHa BO NPOM3BOACTBO HA LEMEHTHA
MelaBuHa. Mopaau BepojaTHOCTa O, BOJIYMEHCKa eKCnaH3uja, He e norogeH HUTY 3a ynotpeba Bo
noAroToBka Ha 6eToH. Cenak, BO NocaeAHUTE HEKOJIKY rOAMHW ce HarnpaBeHW BpojHU eKcnepuMeHTH
BO BPCKa co ynoTpebaTta Ha EJIN Tpocka Kako arperat 3a 6eToH. Llekapum co cBomTe copaboTHULM
(Alizadeh, Chini, Ghots, Hoseini, Sh., & Shekarchi, 2003) onpeaennn rpaHUYHa KOHLEHTpauuja Ha
cnobogeH Kanumym okeng og 0.11% npw Koja He ce nojaByBa BONYMEHCKA eKcrnaH3uvja. Tue ucro
TaKa yTBpauie aeka 6eToH BO KOjWTO KpynHUOT arperat e EJIMN Tpocka Mma noaobpu mMexaHWYKM
0COBMHM O, OHOj CO NPUPOAEH arperar.

3HauMTeNnHOo norosiemata crneumomyHa ryctuHa Ha EJIM TpockaTa 0BO3MOXKYBa Taa 4a Ce KOPUCTU BO
noArotoBka Ha camoHabusayku 6eTtoH (Tomasiello & Felitti, 2010). Ha Toj HaumMH ce nogobpyBaaT
KapaKTepUCTUKUTE Ha BETOHOT, a Cce CKpaTyBa BpemeTo Ha rpaaba.

7.5 Maca3a HO,Z(O6pYBaH)e Ha MEXdHUYKHUTEC KAPAKTECPUCTUKH HA ITOYBaATaA
HanpaBeHu ce ycnewHu obugm (Akinwumi, 2014) TpockaTa oA, eneKkTposadHa neyka ga ce ynotpebm
3a nonobpyBarbe HA MeXaHWYKUTe CBOjCTBA Ha moysaTa. Pe3yntatute yKarkyBaaT Aeka ynotpebarta
Ha nynsepusupaHa EJIM Tpocka rm nopobpyBa NNacTMYHOCTA, jaKOCTa W ApPeHaXKHUTe
KapaKTEPUCTMKN Ha NaTepuTHUTE Noysn. MakcMmaneH KOPUCeH Y4MHOK ce MOCTUTHYBA CO AaJaBare
Ha 8% u4enn4yHa TPOCKa, CO WTO Ce MOCTUIHyBa 3ronemyBatbe Ha CBR 3a okony 40%, popeka
WHAEKCOT Ha NJ1acTUumMTeT ce HamasnyBa 3a okony 2% .

Kako v Kaj gpyruTte anavkauum v BO OBOj CNy4vaj TpockaTa Tpeba Aa ce nogBprHe Ha cooABeTeH
TpeTmaH: TpockaTa NpBO ce ocCTaBa Aa 3pee OKo/Ay 8 meceuum, a noTtoa ce Apobu U mene ao
rpaHynaumja og 425 um co toa wro 75% o4 matepunjanoT e co ronemmHa nomana og, 75 pum.

7.6 CpeTcTBO 3a ancopiiiyja BO CUCTEMHM 3a IPOYUCTYBakhe HA OTIIAAHUA
BOJIU

YennyHuTe TPOCKM MMaaT MOPO3HaA CTPYKTypa M ronema cneunduyHa nosplimHa. Mokpaj Toa,
nopagu ronemarta cneunduyHa rycTmHa, TMe NecHO ce oanenysaaT of Bopata. [Nopaau Toa, BO
nocsegHWBE rOAMHU 3eMa 3amMaB NPUMeEHaTa Ha Ye/IMYHUTE TPOCKM BO TPETMaH Ha MHAYCTPUCKUTE
oTnagHW Bogu. HanpaseHu ce ycnewHn ncnutyBakba 3a OTCTPAHYyBakbe HA KMBA 04, MOPCKA BO4A M
onpegeneH e ronem KanauuteT Ha TPOCKATA 3a ancopnumja Ha Xuea. MoKaXKaHO e MCTO Taka AeKa
E/IN TpockaTa MoKe Aa ce KOPUCTM KaKo eBTMH abcopbeHT 3a oacTpaHyBakbe Ha apceH (Oh, Rhee,
Oh, & Park, 2014). MocTurHaTa e ePpUKACHOCT Ha OTCTpaHyBake of 95 go 100% npu noyeTHa
BpeAHOCT Ha pH = 2.

Mokpaj HaBegeHute, EJIM TpockaTa KakKo nocebeH aacopbeHc moXe [a ce Kopuctu M 3a
OTCTpPaHyBake HAa aMOHMjaveH a3oT, dochop u peHon.
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KoHeuHo, Knaso-Mane u COpBﬁOTHMLI,VITe NMOKaXaa MpeKy eKcnepumeHTn BO nNnoroaem obum

(Claveau-Mallet, Scott, & Comeau, 2011) ageKka TpockaTa og E/IM moxe pa ce KopucTn U 3a

KOMMNNEKCHU 3a4a4U1, KaKO WTO € NPoYnUCTyBake Ha PygHUYKKN OTNagHU BOAMU.

8 3akay4doumu

1.

Pesyntatute of 6pojHUTE WCTparKyBakba BO CBETOT W fJOCera CTEKHATOTO MCKYCTBO
HeBOCMMUCIEHO YKaXKyBaaT HA TOa AeKa TPOCKATa 0/, e/1eKTPO/IaYHa U Ka3aHCKa NeYka MoXKe
cocema yCrewHo Aa ce MpPMMEHyYBa BO pasHU chepu Ha MHAYyCTpujaTa, a ocobeHo BO
rPagerKHUWTBOTO. HEej3SMHOTO KopucTere e BO CK/IaA CO HayenaTa Ha OApKAMBUOT PasBoj
buaejku:

a. MNpupgoHecysa Aa ce WTeaTt NPUPOLHUTE PECYPCH U

b. To HamanyBa HeEraTMBHOTO B/MjaHMe BP3 MPELENOT KOELWTO Fo NpaBaT OTBOpPEHUTe

KaMeHO/IOMM U UCKOMW Ha MECOK W YaKan 0f, PevyHuTe KopuTa.

Mpu Toa, KBA/JIMTETOT Ha LOOMEHMOT NMPOU3BOA € eAHAKOB uau nogobap Bo crnopenba co
OHOj BO KOj CE KOPUCTAT NPUPOLHUTE PECYPCH.

Bo Penybnvka MakefoHMja Hema npeumsHa perynaTvBa Koja ro ypeaysa MpawareTo Ha
ynoTpeba Ha TPOCKMTE Of, €/IeKTpOoneyka 3a Ye/MK M BO OMWT MHTEpec e Taa [a ce
BOCMOCTaBM BO HajKyC MOXeH pOK. BcylwHOCT, BO cKnag, co HayenaTa Ha OAPK/IMB pas3Boj e
[a ce WTeAaT NpUMpoAHUTE pecypcu, Na cnopef Toa, cocemMa e AorMyHo ynotpebaTa Ha
CEeKyHZapHWTE CYpOBUHU (Mefy HUB M YEIMYHUTE TPOCKM) A3 Ce NMOTTUKHYBA U CO 3aKOHCKM
peweHuvja. Bo mefyspeme, Tpeba fAa ce WMHcUCTMpa HAa noobemHW MNpPobHM anauKaumm
cnepejkun rv noctoeykute MakegoHcKM, EBpONckn n AMepmrKaHCKu cTaHgapam.

MAKCTWU/T Kako MHUUMjaTop, a BO copaboTka co Cojy30T Ha CTOMaHCKUTE KOMOPM U CO
nogapwka o MuHUCTepCTBOTO 32 KMBOTHA cCpeAuHa WM NPOCTOPHO NAaHWparbe W
MMWHWUCTEPCTBOTO 33 TPAHCMNOPT U BPCKM Tpeba Aa opraHM3MpaaT pacnpaBu Ha Kou Ke ce
bopMMpaaT HACOKMTE HA UAHUTE 3aKOHCKM peLLeHuja.

EamHcTBEHa NpeyKka KojaluTo Tpeba fa ce OTCTpaHM 33 Aa MOXKe TPOCKaTa fa ce Kopuctu 6es
HEeraTMBHW Nocneauum (CO MCKAYYOK Ha MHAYCTPMjaTa 3a LLeMEHTEH KJMHKep) e MOXKHaTa
TEeHAEHUMja 3a BOJlYyMEHCKa eKcnaH3umja Npu NpucycTBoTo Ha cnoboaeH Kanuuym okeuna. Co
opocyBakbe Ha mMaTepujanoT nocne apobere 1 cenapalmja, BO Nepmos, of, HEKONIKY Meceum
ce NOCTUIHYBaaT OYeKyBaHWTE pe3yaTaTy.

TpockaTta og, E/IN moxke, 6e3 npeTxogHM NOArOTOBKM, HO BO OFPaHUYEHN KOMYeCTBa, Aa ce
ynoTpebyBa BO NpON3BOACTBO HA LleMEHTEH KAMHKep.

Haj eKOHOMMYHO W HajeAHOCTAaBHO pelleHue, Co Oorsied Ha PenaTUBHO MasioTO KOJIMYECTBO
TPOCKa npousBefeHa Ha roAMIWIHO HMBO € Taa, MO KpucTtaausauumjata M aHaamM3aTa Ha
cnobopeH Ca0, fa ce oTcTanyBa Ha ONEepPaTop KOjWITO € crneuunjaansnpad 3a NpoM3BOACTBO
Ha arperat. Taa npakca e BocTaHOBeHa Bo EBpona, a Beke ce nojaByBaaT 3aMHTepecuMpaHmu
KOMMaHWKM M Kaj Hac. AKO TaKBO peLLeHune cenak He e U3BoAAnBO, Ke buae HeonxoaHo Aa ce
u3BpwmM obpaboTka Ha TpockaTa BO pamKkuTe Ha Makctun Al 3a cooageTHa HameHa. 3a
TakoB 3adat Tpeba Aa ce npenBuam nHBectTuumja og okony €330.000.

Co apobere BO efeH cTeneH, cenapaumja Ha cuTo o4 63 mm m 3peere Co opocyBarbe of 2
40 3 meceum (JOKO/KY aHanM3aTa HacnoboaeH CaO nokaxke geka nmanotpeba), TpockaTa
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of ENMN moxke pa ce KopucTU 3a TamMMoOHMpare Ha natuwTa, ApyrM coobpaKkajHuum m
TpoToapu. Mmajku rm npenBug KoanyecrTsaTa Kou ce BrpagyBaaTt, OBa e HajsHa4yajHoTo nose
Ha NpUMeHa.

8. ®pakuuu co noduHa rpaHynaumnja mMoxKaT ga Ce KopucTaT Npu MOArOTOBKA Ha abeyku
achanTHu cnoesm.

9. Co ornief Ha cBeTCKaTa Npakca U TPeHAOBUTE HAa NPMMEHA, HE e HEONXOAHO TPOCKaTa Aa ce
rpaHy/Mpa co Boaa. Ha Toj HaumH ce cnpeyyBa KpucTa/imM3aumjaTa M TPOCKATa OCTaHyBa BO
CTaKNEeCcTa CTPYKTypa KOjalTo He e norogHa 3a Hajrosiem gen of obnactute Ha NpumeHa.
3aToa, ToukuTe 2, 3 U 4 op aktuBHocta 9.1.1.15 og onepatTuBHWMOT nnaH Tpeba pa ce
M30CTaBar.

10. NoaroTeeHaTa TpocKa (3peeHa M no notpeba apobeHa u cenapupaHa) He e oTNajg U 3a Hea
He Tpeba ga BaxKaT ogpenbuTe 3a ynpaByBatbe CO OTMAA.
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lpusior 1 H3BelnTaj 04 MCNIUTYyBakba HA BEIITA4YKH APOGEH arperart
0/ TPOCKa 3a MPOU3BOACTBO Ha 6ETOHCKU M acPa/ITHU MEeIIaBUHH...
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EETOHCKM M ACOANTHW MELIABHHM
BPAKLIAM (0-4, 4-8, 8-11,2, 11,2-18 w 16-22,4) mm
E&FEEI?'I?C?: WHKEHEP MUPJAHA OANAHOBWK, nunn.rpag. meos.

WM3BFLWWTENW HA NABOPATOFMCKK

ANATHKD MNUEBCHKIA, gunn.<em. wHi.
ANEKCAHOPA HWKONOBA, rpag.nab.

TEX. BERPOJ:

WCTIATYBAHA ONWBEPA NWCNEBCKA, rpag Tex.

WU OPYITW COPABOTHMLLA: BOPYE MPAHMOBCKM, rpag.nab.
CPEOMYE OEJAHOBWK, B.xB.M.

HAOBOPELWEH COPABOTHWK:

MWUHEFPCNOWKD - NETPOMPASC !

AHAMAZA .o

3AB00 NABOPATOPWIA CKONJE

AKK - 0212014 - 087

PAKOBOOWTEN HA CEKTOP:

—_—

Mupiana [anaHoBrs, OWAn rpag. iHs.

Despyapu 2014 rog.

Cronje,

Wasewrsa) Bpoj: AKK - 02/2014 - 087

cTpana 2 on B
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AT W

E=IrPAAEXER HHCTHTYT ra
..HAAI(EHDHHJA"ﬁ.ﬂ.

COOPXUHA:

1/ ONIUTH NOBATOLM ...covorvareresossmvenmrees oo imsssmsessssssssssss st soasseessesssssssamsensessesssssssssssssssessssmsssesssesomn, &8 T,
2/ SUIMKO - MEXAHUHKA KAPAKTEPUCTUKH HA ATPETATOT ..o oeeconicisineeenoeoeoeeeees s B = T €T,

3 YBOA W AHANM3A HA PESYNTATW CO MWUCNEILE 3A YNOTPEENMBOCT HA MATEPVJANOT .................. B et

Hn.umjﬁpaj:ﬂﬂtd!ﬂﬂﬂ-ﬂﬂ? cTpasa 3 og 8
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i DR

FPAQEXEH WHCTUTYT [m/BY TOV
Wssewraj: AKK - 02/2014 - 067 | FIABHA (IPOBA

M3BEWTAJ

OO UCNUTYBAKE [POBEH CEMNAPWMPAH KAMEH AMPEFAT HAMEHET
3A U3PABOTKA HA BETOHCKW U ACOANTTHW MELLABUHWA

1/ ONWTU NOCAATOUK

1.1/ ArperatoT noTekyHysa og;: : aryPA Of} NMEYKM Oy TONUNHULA “MAKCTIMN" ALl CKONJE
1.2/ ArperaTtoT e NpoOM3BEdeH Ha: OPOBMNKA W CENARALMJA "KPACTA" KYMAHOBO
(Or “BETOH" Af] CKOMJE)
1.3/ Hapa4aen va wCNWTYBaHETO; “MAKCTWN" AQ CKONJE
1.4/ Bwa va arperatoT: SPAKUMOHWPAH OPOBEH AIPETAT - MKC B.63.100

1.5/ MocTpuTe ce 3eMeHH Of CTPYYHO NULE HA3HAYEHOD Of CTPAHA Ha M3BpLIWTENaT Ha UCNUTYBAHETO
A "Maxkegonwja“Al - Cxonje cnopeg MKC 6.60.001, so npucycTBo Ha nuue - NpeACTaEHUK Of HapavaTenor.

1.6/ MecTo Ha 3aMare Ha MOCTPHW 3a uchutyeare:  [OPOBMNKA W CEMAPALIUJA "KPACTA" KYMAHOBO
1.7/ [Oartym Ha 3eMare Ha MOCTPUpakS; 03-02-2014 rog.

1.8/ 3anucHuk / Bapare 3a wcnuTysare Gp: AKK - 02/2014 - 087

1.8/ WenurysareTto e WIBpLIeHo ao: Mecey Pespyapw 2014 rog.

1.10/ Nepwoa Ha koHTpona: 6 {u.mcﬂ MECEaLW

1.11/ YencewTe 3a KBanWTeT ce yTBpASHK cnopeg MKC HE AKPEOMTWPAHW metogu: B.62.009, 5.62.010,
B.63.100, ¥.E9.021 n Y.E4.014,

1.12/ WcnWTyearneTo & waspexo cnopeg MKC HE AI{PEJJ:HTHPAHH meToau: B.62.010 : 65.63.100; B.68.003;
B.E8.029; 6.658.030; B.68.031; 6.58.034, B.B8.036; 5,68.037, 5.68.038, B.68.039; B.658.042;
E.E8.044; 5.68.045; 6.68.049 n ¥ M8.030 y

Wasewraj: AKK - 02/2014 - 067 cTpaHa 4 op 8
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Ctyavja 3a npymeHa Ha Tpockata og EJN

- FrPAOQOEXEH MHCTHUTYT |
Ml . maKEADHMI A AA [
Wasewraj: AKK - 02/2014 - 067
2.1 ®PU3NYKO - MEXAHNYKIA KAPAKTEPUCTUKKN .
PpaKumM Yecnoau 3a
MeTtopga | |, MepHa KBAnWTeT
:Bn: WCNMUTYBAKE: conopeg EA. 3n"P;ﬂ: OA ITE"-IKI.? O TONAHALIA Heogpege MKC
0/4mm | 4/8mm [8/11mm][11/18mm16/22mm ~ MKC
OBsuTRaHOGCT Ha
1. NOBGALHATA Ha JPHATA B.6B.004 (%) / I ! " ! +05% 0.0
3athaTHKHCKa MACa BO i 3 I & 3
2. pacTPeCHTS CocTojoa B.68.030 | kg/m®| 2180 | 1810 | 1960 | 1810 | 1760 |+ 24 kg/m /
JachaTHHHCKa Maca 8o 3 3
3. abuera cocToj6a B.B8.030 | kg/m®| 2350 ?DTD 2080 | 2080 | 2020 |+ 24 kg/m !
JadaTHHHCKa Maca Ha 3 a
4 lapuata 568.031 |kg/m®| 3890 | 3730 | 3700 | 3720 | 3700 |:24 kg/m®| 2000 - 3000
% HajmHory
5. |Bomosnueame B.B8,031 oy 073 | 067 083 | 0,75 067 | £0,15% 15
Coapsm1Ha HE NeCHW % He He He HE He Ha|mHory
8. HECTHY KM 6.68.034 fmfrm/ | conpxm | COApMKK | COLPMM | CONPMKM | COOPMH +05% 1108
7. |Coppmuma Ha cnabu apwa |6.68.037 fﬂ?rrd ! ! / ! ! +0,5% Halu;::-ry
8. CoapwiHa HE rpyTiM E.68.038 % HE He He He He £+006% | < 4Hn?n':"fig 5
[k Im/m/ | coppam | coapwm | coapxu | coapwm | coapmm % dmam - D35
CoapsiMHa Ha OpraHckW
LI oy 6.58.039 | / / / / ! / £1% /
CoppHMHE Ha BRYNEH % HajmHory
10. cyndop wapaded xako S50, 6.58.042 mimd ! ; / / / / 1
CoapwuHa Ha XNopuau % HajmHory
1. eepaatinl KAK0 CL 5.68.042 it ! ! / f / / 0.1
NocTojasocT Ha Mpas % Hajmuory
12 /6 uycH Bo Nag SO, / E.68.044 PRy 0,80 0,20 0,83 0,42 0,38 / 12
OTnopHOCT NPoTHE
13. |npoBewa w abetke E.5B.045 k?_af' ! 17,8 +5% Hu];l;ury
Mpapaumja "B" A
O6nuK Ha apHa % HajmHory
14, L:D<3: 1 EB.BE8.048 il f 0,50 0,20 042 210 | £012% 20
Hajmanky
15. |O6nuk Ha 3pHa E.63.049 | koef. I 0,325 | 0,200 | 0,354 | 0,339 | £0.12% n-o.s
0-0.15
MproHnweocT co % Hajmanky
18, BuTymeH ¥.M8.096 i 100/80 ao 100/80 I 100/80
OTNopHOCT NpOTHE % Hajmmory
7. ot ymeod0 | | 18,2 ! 20
BHO HA KAMEH: K . e, KapSoxaTes Bt e EpynTieeH IryPA QO NEYYKM OO TONMMNHMLA v
BWO HA ATPEFATOT: MpwpoaeH arperar ....... A BeluTayky arperat ....... BAY AOpobeH ....... 4 v
Wasewrsj: AKK - 02/2014 - 067 cTpaHa 5on 8
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Ctyavja 3a npymeHa Ha Tpockata og EJN

. A KEOQO i:lhﬁJA“Aﬂ__L.Eﬂ,é_-ré_ i

WMaggwra). AKK - 02/2014 - 067
2.2/ dNINYKO - MEXAHWYKIA ERPAK'I'EPHCTHKH MrPAHYNOMETPWUCKIM COCTAB
SpaKyum
B MeTog
EEHIEH cnopea HMCTMTYBAKE: 3ryYPA Of NEYKK OO TONHUNHWLA Vencan ia
P MKC “MAKCTWUN" ALl CKONJE Mepa | o MG
0/4mm | 4/8rm |81 1mm 1ABmm1822mm AP B B2 010
ASHOCT|  \1KC 5.53.100
oteop T
1. |B.B3.100 r“w:u”m”“" Ha GHTO MWHYBE HW3 cuTo (%)
cocTal #mm)
Owo| O
YaCTHIKM NOCHTHI YUBCTEO HA CUTHK
1.1, |BE.B8.035 o 0,083 HECTHYEN
YBCTHYKH NOCKHTHM . Ao 4 mm - max.10%
o 0,09 48 D3 0,2 0.3 0.4 & 1 - AT
0,126 58
0,25 155
CuteH arperat| 0,5 354
1 80,2
2 83,2 0.4 03
4| 9715 | 22 05 0.5 1
MogMepHK 3pHa
HajmuHory 15 %
8 1000 | 99,2 14,7 2,0 0.5
1.2. |6.B8.029
1 1000 | 87,3 8.3 1,7
18 1000 | 971 12,8
Kpyned arperat| 22 1000 | 953
s 100,0
45
Ba
HagmepHe 2pHa
HajmHory 10 %
100
2. |BB2.010 Mogyn Ha apHeToCT 3,024 ! 23-36
cTpaka 6 on B

WaeewrTaj: AKK - 02/2014 - 087 -
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Makctun A — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

FPAREXEH UHCTUTYT [gm/ay TOV
,,MAKEAGHHJ'A“AJ}.%

® LA FECO

2.2.1/ QNJATPA HA TPAHY/IOMETPUCKM COCTAB
apobesa dppaxumja (0 - 4) MM cuTen arperat - (MKC B.B2.010)

AHANW3A HA ATPETAT Bp.: AKK - 02/2014 - 067 TNABHA NPOBA

OWJATPAM HA FPAHYNIOMETPUCKW COCTAB
HA ®PAKLIWJA-CUTEH AIMPETAT (0 - 4) mm.

" | T
7

VWAV

/ pd

| 2

MuHyBa Hu3 cuto (%)
2

"l /

10

10

35 = -
f-:‘/i , |

0.128 0.25 0.5 1.0 2.0 4.0 a.0

OrtBopw Ha cuTa # (mm)

" BKYMNHO MWHYBAHSE HA2 CUTO BO (% ) CO OTBOPH HA DKLATA BO [ MM )

HAZWBHA DPAKUIMJA HA ATPEFATOT o128 028 '3 - F F m
Aryea Of

NEUKW OF

TOMWAHALA (04 )ImMm  — 58 155 354 80,2 832 7.6 100
“MAKCTHN® A

CKONJE

rPAHWYHKA THHWA C— 20 8,0 20,0 40,0 65,0 20,0 100
34 Omax = 4.0 MM (MKC ¥.62.010) 13,0 30,0 50,0 80,0 100.0 100,0 100

WasewTaj; AKK - 02/2014 - 067 cTpana 7 oa 8
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

FPAREXEH HHCTUTYT (7= TV
JMAKEOOHMWJ A" AL m

3/ YBO[ M AHANWN3A HA PE3YNTATW CO MUCTEIE 3A YMOTPEBNVBOCT HA MATEPWJANOT
31/YBOA:

3a notpebuTe Ha Hapa4yaTenoT Ha WCNWTYBARETD B WSBPLUEHD WCMWMTYBaHE HA BELITaYKW
ApoBeH arperaT of TPOCKAa, KOJa HACTaHYBa KAKO HRCAKAH OCTATOK Of NPOWM3BOACTEEH NpoLec Ha
towpmaTa "MAKCTWMT AL CKOMJE. Wctwor e gobued Bo enHokpaTed npouec Ha gpobewe u
cenapupare Ha [poBunka v Cenapauwja "KPACTA® KYMAHOBO (O "BETOH" ALl CKOMUE),
ofiaeeH co Uen na ce ofpenat HU3MYKO — MEXAHWYKWTE KapaKTepUCTHUKW Ha NPUrOTBEHKWOT arperar,
I'I{}paﬂ,hl FBpﬂ}'BanE MOMHOCTE W JOMEHOT HAa Heroea I'Iﬂlﬁ'IMBHB BO rpaqexmm uenw, ¢ Kown egHa e
Y‘I‘Epﬂ,yﬂabﬁe Ha MO¥XHOCTa 33 Heroea I'Ipll'IM'EHa KaKD anEI'BT 3a HpOHEEUﬂCTBO Ha ﬁETOHCKH 1]
achanTHW MelwasnHW. [obreHuTe pesynTaTh 04 3BpLUEHWTE WCNUTYBAaka Ha thpakuumTe (0-4, 4-8,
8-11,2, 11,2-16 u 16-22,4) mm ce npeseHTHpaHn so osoj MasewTaj.

3.2/ AHANW3A HA PE3YNTATW CO MUCNERE 3A ¥YMNOTPEBNWBOCT
HA BEWTAYKWOT OPOBEH AIPETAT:

Op acnexT Ha yTBpASHUTE (M3VYKD - MEXAHWYKWM KaPaKTEPWMCTHMKW Ha WMCNWTaHuTe dpakuMi
BELUTA4YKY arperaTt oA gpobeHa Tpocka, MoXe Ja ce Kaxe fexa nosexeTo BapaHW kapakTepucTViK 3a
KBANWTET 3a arperatv 3a DeToHown W acdanTHW MeWaBWHW C8 WCNONHEeTH CO BPEfHOCTH: Ha
BofoBnuMBake Bo pacned og (0,6-0 8) %, nocTtojanocT Ha AejcTeo Ha Mpas Bo pacnod o (0,2-0,8) %,
OTNOPHOCT Ha arperaToT Ha ppobere 1 abewe co ogpedyeamwe Ha floc AHrenec koeduumeHT no “B°
— rpapauuja Koj wavecysa 17.8 %, 0TNOPHOCT Ha ArperaTtoT Ha NPUTMCOK Koja nanecyea 18,2 %, Hema
yuecTeo Ha cnabv 3pHa, safosonuTened ofNWK Ha 3pHa W FPaHYNOMETDWUCKW COCTAE.

Op acnekT Ha ynoTpeBGnuBoCT HA OBO) arperaT Kawo arperaT 3a NpoW3BoATBEO Ha achanTHu
MelLaBwHu, BUTHO & fa Ce kawe feka e yTepAeHa cnocofHOCT 3a NPMOHNKWBOCT Ha 3pHaTa arperar co
BuTymeHoT e 8o pacnod og 100/80 go 100/80, wTo nojgoeHo M4 3340B0YyEa YCNOBKTE 3a arperar aa
NROM3BCACTEO Ha BUTYMEHW3INPAHKM MELWaBHK 3a Hocedkw cnoesK (BHC) w abevku cnoesw.

Ho v nokpaj NOBONHWTE rope HaBeeHW WUIWYKD — MEXaHWWKW KapakTepucTHkM, Tpeba aa ce
noTeHUMpa BACOKATA 3aNPEMUHCKA Maca YTBpAeHa kaj chTe IpaKumnK, Koja Bo ronema Mepa & Hag
npenopaJaHarta MakcumanHa apeliHocT 3a arperatv 3a GeTOHCKM ¥ acanTHY MewwaBMHM.

3a koHeuHO MWCNEH:E 33 KBANWTET W ynoTpebnueocT Ha oRoj arperat of ApobeHa v pakuucku
nogeneHa TpocKa Kako arperat 3a GeToHcky W acanTHW mMewaewHu, notpebro e na ce Hanpaear
ylwTe NOABTANHW McnWTyBawa, kow Ow obdatwne noobcexun ananuan v gpyrw noTpebHM
WCNUTYBaHE Of NOLWMPOK ONCer, Kako WTO C8 MWHEepOnoWKe — nNeTporpadicka adanvia, Xemucka
aHanuia v paglonolka aHaniaa, MapatoTka Ha nabopaTopuckk NpMNpeMerk BETOHCKM W achanTHKW
MeLlaBuHK, a no notpeba Bw MoXeno ga cy MapaboTaT ¥ Py UCNMTyBaksa.

OceeH Ha pagwonowkaTa aHannsa, ocobeHo eHumaHue Tpeba Aa ce NocBeTH M Ha XemuokaTa
aHanu3a, Koja ke ro gafe XemWCKWOT COCTAR Ha TpockaTa W TOYHO OAPefEHOTD YYecTBOTO Ha
CUNMUMCKATa KOMNOHEeHTA BO OBOj arperat, cnopej Koe ke MOoMe 42 ce NPOoUeHW MOXHOCTa 3a
HaCTaHyBake Ha ankanHo — CWNWKaTHATE PeaKTMBHWCT Ha arperaTeT Bo GeTOHCKWTE MellaBuHW
npouaeeaeHu co ynotpeba Ha osoj ApobeH arperaT oA TpOCKA,

WANOMEHWTE DEIYITTATA 68 GAHECYBAAT MOKMYMHBEO HA HCAWTAHWOT NPMMERAK,
| He ce npeslema HWKAKDa OAFCECOHOCT B0 NOFNBJ HE BEPOACCTO[HOCTA HA AOCTABBHWTE NpWMBPOUM OCBEH BHO MOSTEWDAKETD &

HIBPWEHD 04 CTRYYHO MHMuA ca MpagesHmoT FeotumyT “Makeaonwja® Al Cronje.

WIBBLLITA|OT M8 CMER A8 C2 YMHOMYBRE, OCBEH BO LENWHE. 38 JENyMHO KOMMDEWmE & HBOMXOAHD RMEMEHD 0AOBPEHHS 0f CBNECTEHD FMUE

o MpagessmoT WecteryT “Maregonuja* A Cronje.

Wasewrajor ce cocTow 04 BRYNHC B CTREHW, BEMTYyMYBA|KM |3 W HECNGEHATA mﬁ gf%.

ﬂupemop Ha [labopaTopwja:

ey

Fopri Fowde, Aunn.rpan, uHx.

Wasewra| Bpoj: AKK - 02/2014 - 087 cTpaHa 8 og B
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[Ipusor 2 H3BellTaj 04 U3BPILIEHU UCIIMTYBAaWka HA APOOeHa 3rypa co
jagpocTt 0-63 mm (AenoHHUja BO KPyroT Ha padpuKarTa)
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HAPAYATEN:
MAKCTUN ALl - Ckonje

MNPEAMET:

W3BELWLITAJ O] N3BPLUEHW UCNMUTYBAHA HA
OPOBEHA 3INYPA co'jagpocT 0/63MmMm.
(aenonuja Bo KpyroT Ha cpabpukara)

TEXHWYKWA BPOJ HA U3BELUTAJOT:

AlMN/02.14.- 127

despyapn 2014

FPALNEXEH UHCTUTYT
~MAKEOOHUJA® an

¥n. Opeanexcka® 6p.52, 1000 Cronje
PenybGnuka Makegoxuja

Ten: 02 3066 816 1 02 3066 833
@axc: 02 3066 828

AUSTRIA

web: www.gim.com.mk
e-mail: gim@gim.com.mk
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FPAAEXEH MHCTUTYT TOY
,.MAKEAOHMJA"AQ-@B‘ il

[YUECHWLIY BO U3PABOTKATA
M3BEJIYBAY HA
PABOTHTE . MAKCTHI AJl - Cxonje
/ TIPOM3BOMTEIL:
MBBPILIMTEI HA T'M.Maxezonnja ALL Crorje
HCTTMTYBAIBATA: Lentpanua neSopatopja

ya.dpesnencka 6p.52, 1000 Clémje

1. Hacnoswa crpana (ctpara 1/5)

2. Yuecrnun Bo napaborkara (cTpana 2/5)

3. Omurrs nogarouy (cTpana 3/5)

COJLIPXHHA: 4, Mapemrraj (crpana 4/5)

5. Pesynrats 01 KCOHTYBaATA (CTpaHa 5/5)

6. [prnor - [padwasn npukes va JoGuennTe pesynraTH (cTpasy 3)

OITroBOPEH HHDKMIBLEP HA
CEKTOP: v i W
. L
HHXMBLEP COPABOTHHK: /
OBPABOTKA: K.Illoraposcxs
TEPEHCKH
/ TABOPATOPHCKH 'u'nr;':m - m" <
HCTIHTYBALBA:
H3BEILTAJ EPOJ: ATH/02.14.- 127

®espyapH 2014

Paxoscdumen na Cexmop, JHupexmop na Tabopamopuja
Z Wﬁ, ﬁ Y
A.Jenuyrtnoba - Hewescxa, d.2.u. I.Towés, d.2.u.
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AXDEAWTHREMD TAND, BEpaLHTHEER0 On MAPKM 38 -

Tomoes = 1O FPALEXEH UHCTUTYT 7O |
ﬂummmmcaoﬂmnﬁmmur:w:::mm m ”M A K E no H “ J Aﬂ A'n' @ m

Actwena og HAPM

o

B ol o ot

2

OINITH ITOJATOITH
TFPAIIEXEH ITPOH3BO: Jpo6eHa 3rypa 3a H3paboTKa Ha TAMNOHCKH CII0j
HA3HB WM TTIOTEKJIO HA .
ITPOM3BOIOTY 3rypa nernoHHpaHa Ha JIENOHH]a BO COMCTBEHOCT Ha Mak Ctun
COCTABHHTE KOMIIOHEHTH: a.J. - Cromge
CEPHJAMAPTHIA/ /
INABHHA/CIIOJ:
MECTO HA 3EMAKE HA 0/l MecTo Ha ipoferse Ha 3rypara - kameHonoM "Kpacra”,
MOCTPATA: Kymanoso
JATYM HA TIPHMABBE HA
MOCTPATA: 03.02.2014.
MOCTPATA JA 3EMAJL: IpencTaBHMK Ha H3BPLIMTENOT HA HCIMTYBAKHATA
MOCTPATA 3A HCTIHTYBABE I
JA IOCTABHIL: PENCTABHMK Ha HIBPLIHTEIOT HA HCIIKTYBamkaTa

-

I'.Makenommja AJl. Ckonje
MECTO HA HCITHTYBAME: Llentpanua nabopatop#ja
yn.Jpeamencka 6p.52, 1000 Ckomje

JIABOPATOPHCKA O3HAKA Ha (47

MOCTPATA:
OIHC HA MOCTPATA: mpenpobera 3rypa Ge3 MPHCYCTBO Ha HKEE3HH OCTATOLH CO JaApocT
' 0-63 M
HCH]“ITAI‘H’[ CBOJCTBA' KOMI’IJ'[ETHD HC]T]-!TYB&H:B cnopen HPHIEPH}'M 34 TAMOOHCKH
. MaTepHjan
TA HA TIOYETOK HA
“ UCIIMTYBAILE: 06.02.2014.
TA HA 3ABPLIETOK HA
ot Aﬁc[m%ra,.\mg? 24.02.2014.

cTp. 3/5
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. IrPAnEkEH MHCTUTYT [y TOY [
"MAKEHQHHJA“A,H. K

WM3BELLTAJ

Op pesynTaTiTe 04 WIBPLUEHOTO MCNUTYBak€ Ha npeapobeHaTa arypa BO CONCTBEHOCT Ha
MAKCTUN Al - Cronje, Moxe fa ce 3aKknyJ1 AeKa ucTara ru 3aposonysa Gapanure
KpMTEPHYMM KaKo maTepujan 3a waeeaba Ha 1oNeH HOCKB CMoj - TAMMNOH,CO UCKIYYOK Ha
GapannoT kpuTepym 3a LIBP > B0%.

HAMOMEHA: Bo TeKoT Ha UCNUTYBaKETO 33 OfipelyBarse Ha ONTUMANHATE BNAKHOCT -
Mpokropos onuT U KanudopHUckMoT uHAEKS Ha HocueocT (LIBP) koHcTaTpaHo e aeka
MaTepujanoT MHory Tewwko ce abuea. Kako rnasHa npyYMHa 3a MHOTY TellKaTa BrpagnueocT Ha
MaTepujanoT MOXE Aa Ce CMETa He0BOMHO NPUCYCTBO Ha PUHW YECTWLM NO NPUMAPHOTO
npobetbe, kako M HeroeaTta ronemara UBpcTuHa (Hema npegpobyBarke npy aGuBare), WTo
MOXE A3 C& BUAM U O/ U3BPLUHUTE UCNUTYBaH:a Ha MPaHyNOMETPUCKMOT COCTaB Npej 1 No
HabueameTo.

AI02.14.- 127 cTp. 4/5
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= FPAOEXEH UHCTUTYT
JMAKEOOHWJAAL

i Tasa 509007300 T

@@ 24

TABENIAPEH MPEMNEA HA PE3YNITATH

UCNUTYBAHE PE3YNTAT KPUTEPUYM ' CTAHOAPL
3PHA CO HENPABWUNEH
OBNUK (%maca) 232 max. 40% MKC B.E8.047
TPOLUHW 3PHA
(%Maca) Hema max. 40% MKC.B.68. 046
COOPXWMHA HA TMUHOBUTO
MYIBEBUTA YECTUYKK Hema max. 5% MKC.B.B3.050
(Y%emaca)
OCETNMUBOCT HA JEJCTBO
HA MPA3 (CogpwunHa Hema max. 3% MKC.Y.E9.020
HavecTuykn<0,02mm.) (Yemaca)
NOCTOJAHOCT HA MPA3 a
(Na,S0.)(ry6uToK Maca) o oty 4 MKC.5.58. 044
-3pHa <B.0MM. (Y%maca) '
-apHa >8.0MMm.(%emaca)
DHTHMM"égﬁECTED . Yd.= 2,76 m? Ce ucnutysa MKC.Y B18. 038
. .Y.518.
(MOQUGULIMPAH Wont.=3,5% (MpokTopos onuT)
Ce Bknonysa Bo
npeasuaeHuoT Mpenevoex
MPAHYNOMETPUCKH rpaHWyeH nojac 3a | rpaHuW4eH nojac aa MKC.Y E18. 018
COCTAB TAMMNOHCKK TaMNOHCKW i
mMaTepujan, ocseH matepujan
Ha cuTo 0,1 MM
CTENEH HA . ' .
HEPAMHOMEPHOCT (Cu) Cu=171 min. 15% MKC.Y.B18. 018
AREIBC(oConm) T MITORd |, 15e91,3 max. 40% MKC 5.58. 045
NOC AHFENEC (%Maca)
KAMMOOPHUCKN NHAEKC | cpRr =754 % in. 80% MKC.Y.B1. 042
HA HOCUBOCT (CBR.; s4) = s DO
AIM02.14.- 127 cTp.5/%
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=——ITPAJEXEH UHCTUTYT [mray 10V =
WA v kenonmaa an SF) o

neunor

1. MpaHynomeTpucKM cocTas
1/1. MpanynoMeTpucku coctae megd v nocne MpokTopos onuT‘
2. OnTumanHa coapuHa Ha soga

3. NaBopartopucku LIBP

AMW02.14.- 127
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WA KCE RS H D A A (S i)

F5 T4AR IS0R001 2008 = _SGS
3ABOO NABOPATOPHJA
ONTUMANHA COOPHWHA HA BOOA | fPUNOr:
(MKC ¥.B1.038/68) ! 2
L1
Hapayaren: MAKCTWUN ALl - Cronje
(Oapaxa ga npolara 47
Meeto na 3emare 1o npolera = - “pm;u.u K
B w2 meTepsjas / cnoj Gpoj Apoiesa ATypa 300 jApocT 0-63 sM
THaryei Al ewmie WA npodira 03.02.2014
laTa Ha HCIATYBARLS 07.02.2014,
TamBeea {m) . /
Eneprija na s6wsame (MNm/m’) 31
Toaxa Gpoj 146 | 147 | 148
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Baaenoct W (%) 1,5 3,7 6,1
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

IIpusor 3 H3BelTaj 04 oCIUTYBamke HA IPUMEHJ/IMBOCTA Ha 3rypa o/,
no3ajmuiuTe Kesiezapa 3a U3pa60TKa Ha 00jeKTH O HUCKOrpaj6a

- TlpapexeH nHctUTyT MakegoHUja —
- 2017 rognHa -
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Ctyavja 3a npymeHa Ha Tpockata og EJN

fpape>xeH UHCTW
IVFIJAKE OHWJA AL

03 ~ 4520/3
_2% 12201 Fron.

CKONJE

v MaA imn C‘Ko-ufa
MERG|  Bavym | Bpal
n0 |
HAPAYATEN : P A teTY

MAKCTWUN AQ. 3a NPOU3BOACTBO U Tprosvua co npomonn

3a upHa metanypruja Ckonje ="

JIOKALMUJA :

OenoHuja Bo KpyroT Ha Xene3zapHuua - CKonje

M3BELWITAJ O UCTTUTYBAHE

NPEOMET

Mono6HOCT Ha MaTepujan (3rypa) oa nosajMuuTe
Xene3sapa , 3a u3pabotka Ha 06jekTH BO HUCKOrpaaba

TEXHUYKW BPOJ HA U3BELWUTAJOT

Arn-12/17- 1434

OATYM

Oekemspu 2017.

FPAOEXEH MHCTUTYT

MAKEOOHUJA

yn. Qpe3geHcka 6p.52, 1000 Ckonje
Penybnuka MakenoHuja

Ten:  +389 2 3066 821/ +389 2 3066 816
q:axc 02 3066 828

T www.gim.com.mk
e mall gim_laboratorija@gim.com.mk
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Ctyavja 3a npymeHa Ha Tpockata og EJN

MPAOEXEH MHCTUTYT

IMAKEJOHWJA

yn. ipeapenxcka 6p.52, 1000 Ckonje
PenyGnuka MakeaoHuja

Ten: 02 3066 821 / 02 3066 816
chakc: 02 3066 828

web: www.gim.com.mk

e-mail: gim_laboratorija@gim.com.mk

WMuBecTuTtoOp :

/

W3Bpwuten Ha
ucnuTyBamara:

"I'N. MakepoHnuja " A[l. Ckonje - ueHTpanHa
naboparopuja-
yn.[Qpe3gexcka 6p.52, 1000 Ckonje

Bpoj Ha norosop/noHyaa:

1101 - 1320/1
12.10.2017r.

Mopo6HocT Ha MaTepwujan (3rypa) o nosajmuwTte

fpouseon: Xenesapa , 3a uspaboTtka Ha 06jekTn BO HUCKOrpaaba
Mpouzsoguten/ "'N. Makegonuja " A[l. Ckonje - ueHTpanHa
NaBenyBau: na6opartopuja-

yn.[pe3geHcka 6p.52, 1000 Ckonje

OproBopeH UHXeHep Ha
UCMUTYBaHETO:

Mp.3.'opfueBCcKuU AUNN.FPaA MHX.

WNzroTteyBau:

K.lWoTapoBCKM rpaa.TeXH.

UHxuHep copaboOTHMUK :

O6paboTka :

| AneH JakumoBcku Mpaf.TexH.

TepeHcku/JlabopaTopUcku
UCNuTyBak:a

| AneH JaknmoBcku Mpag.TexH.

W3BewTaj 6poj:

ArnN-12/17- 1434

2 s
M-pWee, dunn.zpad.urx.

crp.2/4
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

TABENAPEH MNPEMNEL HA PE3YNTATU O4 UCMUTYBAHATA

Mpoba 6poj
1 Onut 1 2 3 CraHaapa
3anpeMuHcka TexuHa MKC EH
(1) 2,428 2,342 2,360 13286-2
OnTumanHa cogpXuHa Ha Boaa MKC EH
(% maca) 3.2 = 28 13286-2
MKS CEN
CreneH Ha H(e;paMHOMepHOCT 163 6.3 6.0 1ISO/TS
(Cu) 17892 - 4
KanuhopH1CKIM MHAEKE Ha HOCUBOCT MKS EN
%) 63,0 108,0 109,0 13286-47
MKS CEN
MpupogHa enaxHocT (% maca) 0,6 0,1 0,2 ISO/TS
17892-1

* MeToAaTa no Koja e U3BPLUEHO UCTIMTYBaHeTo He e akpeauTupana no ISO EN 17025.
ManoxeHuTe pesynTtaTtu ce ogHecyesaat WCKNY4YUBO Ha WCNUTaHUOT NPUMEPOK.

He ce npee3ema HWKakea OAroBOPHOCT BO norneg Ha BEDOAOCTOjHOCTa Ha 3emMarbeTO Ha
NPUMEPOLINTE OCBEH aKo € W3BPLUEHO BO NPUCYCTBO HA NPETCTaBHUK Ha MpajexHWoT UHCTUTyT
Makegonuja Al Ckonje.

W3BeLUTajoT He CMee Aa Cé YMHOXYBa, OCBEH BO LienuHa W co ofobperue oa M.

AlN-12/17- 1434 cTp. 3/4
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Makctun ALl — Ckonje

bd

: yn. ApesaeHcka 6p.52, 1000 Ckonje
Penybnuka MakeaoHuja
‘ Ten: 02 3066 821 / 02 3066 816

rPAﬂ.E)KEH M H CTMTyT | cakc: 02 3066 828

| web: www.gim.com.mk
M A K Eﬂo H M JA ‘e-mail.‘ gim_laboratorija@gim.com.mk

W3BELUTAJ

Ha 6apake Ha HapauaTenoT , M3BPLLEO & UCMUTYBatLE Ha NOA0GHOCT Ha MeTanypLUka 3rypa 3a ynotpeGa npu
n3senba Ha paboTu Bo HUCKorpaaba. PeaynTatite of ucnuTysarwarta Ha JocTaBeHuTe 3 (Tpu) npumepoun ce
[AOCTaBEHW BO NPUIOT Ha 0BOj M3BELLTA).

OppepeHu ce crneaHuTe KapakTepucTUKKU Ha maTepujanor :

1. FpaHynomeTpUCKK cocTas

2. 3anpemuHcka Maca W ONTMManHa CoAPXWUHA Ha BOAA NPU Brpadyeakke Ha MaTtepwjanoT co 36uBake
(MpokTopos OnUT) .

3. KanuopHWUCKU MHAEKC Ha HocusocT (LIBP.OnuT)

Cnopen nobueHuTe pesyntath 04 MCNUTyBakaTa MOXe Aa Ce KOHCTaTupa aeka .

- MaTepujanoT osHaueH co P - 1, Moxe aa ce ynotpebysa kako maTepujan a n3paboTka Ha Hacun , NocTenka u
nopobpeHa nocTenka

- MaTepujanuTe o3Hauenu co P - 2 1 P - 3 ce KpynHO3pHW MaTtepujany , Kou Ce TELIKO Brpaanuen (AoKonky He ce
ONneMeHaT co AoAaBate CUTHO3pHa hpakumja 0/4 MM) , 1 Moxe Aa ce ynotpebat sa nasegba Ha pasHu BUAOBK
MCNOMHN U Hacunu.

WaroTteun: OparosopeH UHXKMHEp:

f

=

Natym :
19.12.2017.

AMN-12/17- 1434 CTp.4/4

Ctyavja 3a npymeHa Ha Tpockata og EJN




Makctun ALl — Ckonje

Ctyavja 3a npymeHa Ha Tpockata og EJN

Id

yn. fpeanerca 6p.52, 1000

5 PAOEXEH MHCTUTYT

| MAKEOOHWNJA

Cxonje
PenyGnuka Makeacuwja

Ten: 02 3066 821 / 02 3066 816
chaxc: 02 3066 828

web: www.gim com. mk

e-mail:
gim_laboratorijag@gim.com.mk

neunor

Mpaduykm Npukas Ha pesynTaTi of :

1. MpaHynomeTpucku cocras
2. MpokTopoB onNUT

3. KanudopHucku nHgekc Ha HocusocT (LIBP.)

ArN-12/17- 1434
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Ctyavja 3a npymeHa Ha Tpockata og EJN

MAKE]]

FPAOEXEH UHCTUTYT

OHNJA

3ABOJ, IAGOPATOPUIA / LABORATORY DEPARTMENT

rPAHY/IOMETPUCKA AHANIM3A / GRAIN SIZE DISTRIBUTION
MKS CEN ISO/TS 17892-4

Mapwo CtojaHoBCKM [lunn.uHx.reoTexHnka

Jlokaumja: [enoHuja Bo KPyroT Ha XenesapHuua - Ckonje
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Ctyavja 3a npymeHa Ha Tpockata og EJN

3ABOJ, IABOPATOPUIA / LABORATORY DEPARTMENT
TPAHYNTOMETPUCKA AHAJIMU3A / GRAIN SIZE DISTRIBUTION
MKS CEN ISO/TS 17892-4
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

ya. fipespencra 6p. 52,1000 Cronje
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MAKCTWIT ALl. 3a npon3BOACTBO M TProBMUja Co NPOU3BOAM 3a LpHa

Hapayaten : . .
mMeTtanypruja Ckonje

O6jexT: Denoxuja XenesapHuua - Ckonje
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P
. flpeagencka 6p. 52,1000 Cronje
PenyBnuxa Manegommja
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Makctun A —

Ckonje

Ctyavja 3a npymeHa Ha Tpockata og EJN

MPALEXEH MHCTUTYT

MAKEJNJOHWJA

3ABO[ TABOPATOPUJA

yn. fipesnencka 6p.52, 1000 Cxonje
PenySnuka Maxenonmja

818
akc: 02 3066 628
web:  www.gim.com.mk

Ten:  +380 2 3066 821/ +380 2 3066

e-mail: gim_laboratorija@gim com mk

KanudopHucku muaekc Ha HocueocT (LIBP.)

MKC ¥.51.042

OGjekT: / Hapauarten:

OenoHuja XXenesapHuua - Ckonje

MAKCTUN ALl. 3a npouU3BOACTBO W TProBMja co
NpoW3BoAM 3a upHa meTanypruja Ckonje

OsHaka Ha npoBara

217

218

MecTo Ha semare Ha npobarta

[enoHuja XenesapHuua -
Ckonje

AenoHuja XenesapHuua -

Ckonje

Bua va meTepujan / cnoj 6poj

3rypa oa mMeTanypLuku npouec

3rypa oa meTanypLuKku npouec]

[[aTym Ha semare Ha npobara 11.12.2017. 11.12.2017.
Aara Ha ucnutysarse 19.12.2017. 12.12.2017.
LIBP Ha 2,54 mm (%) 63,05 108,24
LBP Ha 5,08 mm (%) 79,59 126,80
LBP (%) 63,0 108.0

Otnop Ha BpB Ha knunoT / Resistance to the top of plunger (MPa)
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yn. Apesnencsa 6p.52, 1000 Cxonje
PenyBnixa Maxeaonuja

Ten:  +3802 3066 821/+380 2 3068
816

dakc: 02 3066 828

PALEXXEH MHCTUTYT

MAKEJOHUJA T
3ABO/[ NTABOPATOPUJA
Kanudophuckn uHaekc Ha HocuBocT (UBP.)
MKC Y.B1.042

O6jekT: / Hapayaren:

fenoHuja XenesapHuua - Ckonje MAKCTUI ALl 3a npou3asoacTeo M Tproeuja co

NPOM3BOAM 3a upHa meTanypruja Ckonje

OasHaka Ha npobara

219

Mecro Ha 3ematre Ha npobaTa

[Lenoknuja XenesapHuua -
Ckonje

Bua Ha meTepujan / cnoj 6poj

3rypa o4 MeTanypluku npouec

Oatym Ha 3emare Ha

npoGara

11.12.2017.
[laTa Ha ucnuTyeake 19.12.2017.
LUBP Ha 2,54 mm (%) 109,17
LIBP Ha 5,08 mm (%) 121,78
sadli 109,0

Otnop Ha BpB Ha knunoT / Resistance to the top of plunger (MPa)
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[Ipusior 4 H3sBewiTaj 04 MUHEpPaAJIOWIKU M XEMUCKHN UCIIUTYBamkha Ha
TpockaTa o/ EsiekTposiayHa nedyka Bo MAKCTHUJI AL,
Ckomje

YHuBep3utet ,loue Aenye”

LLTtun, 2018-
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YHusepauteT [oue Jenues” — LUTun
dakynTeT 3a NPUPOAHU W TEXHUYKH HAYKK
TepeHcKa naBopaTtopuja 3a MUBOTHA W paboTHa cpeaWHa U enekTPoHCKa MUKpOCKONWja

M3BELUTAJ OO UCMUTYBAHA

OnuwTK NogATOLK
Hapauaren: Makctun A[l-Ckonje
Appeca:

NMuue 3a KOHTaKT:

Ten:

E-mail:

OaTtym Ha npuem:

Bpoj Ha u3Bewraj:

OaTtym Ha u3BewTaj:

Bpeme:
M3BPLUMTEN
Yuusepauret [oue [Jenyes” — LWTnn
TepeHcka nabopatopwja 3a ®XWBOTHa W paboTHa cpeauHa 1 enexkTpoHCKa MUKpOCKoNWja
Oppen: NabopaTopuja 3a MMHEpanHa TEXHOMoOrMja
Kamnyc 2 — HayuHoucTpaxyBauku LeHTap
Mo Bbapare Ha vpmaTta MakcTun ce u3BpLUEHW CNeQHVWBE aHanuaw:
+ Xemucka aHanuia
+ Penarencko oudpakumoHa aHanuaa

Op ctpana Ha Makctun Al — Ckonje ce oocTaBeHu 3a UCNUTYBarme 3 NPUMEPOLIA 03HaYEHW KaKo
(P1, P21 P3). MNpumepouute ce o oBNUK Ha Nap4vtea co 3aobnexda opma W pasnu4Ha ronemuHa. Mo
Boja ce upHW. Bpa ocHoBa Ha MaKpPOCKOMNCKATE UCMIUTYBae MOXE [a Ce 3aky4u aeka ce pabotu 3a

arypa.

3a noToyHa woeHTWUWKALWja Ha WCTWTE Ce HanpaBeHW MWHEpanowKd W XeMUCKW WCNWTyBarba.
MuHepanowknTe McnWTyBaka Ce HanpaBeHW CO pHAreHcka gudpakuwja co peHareH avwdpakTomeTap
Shimadzu 6100. Osoj gudbpakTomeTap € onpemeH co aBTomaTtcku npebapysau/cnopenbed codTeep
KaKo cTaHOap[ 3a KBanuTaTueHa aHanu3a. Kopuctena e ICDD (International Center for Diffraction Data)
Baza Ha nogatoun u PDF2 codpTeep —npebapysady.

CHuMameTo & BpLUEHO NpW cnegHuee ycnoeu: ynoTpebeno e Cuka 3payerse; HaNoHOT Ha LEBKATA W
cTpyjata e 40 (kV) »n 30(mA); 8-28 (ctenenu) 5.00-80.00; 6pawna (cTenen / mun) 2,00/0,100; ogpeneHo
Bpeme (8o cexynam) 0.12.

ConpxwHaTta Ha eneMeHTUTe e onpeneneda co MUMN MC meTona, noaeka HWBHOTO (hpakyWoHKparke e
OedMHUpaHo Co MOMOLL Ha MocTankaTa 3a CeKBeHUWMOHaNHW eKcTpakuww, nono3sdaTa kaxo (CEM) no
moaudMUMpaHa nocTanka Ha Tessier.

05 5.10.8.1/Pesusuja 2 H3sewmaj od ucnumyeara Ha peHizeH dugpakmomemap Cmp.1/1
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L

YhusepauteT [oue Jenyes” — LLTun
$akynTeT 3a NPUPOAHA M TEXHWYKW HaYKW

_TFepercka nabopaTopuja 3a ®uBoTHa W paboTHa cpeuHa W eNeKTPOoHCKa MUKpPOCKONWja

Peayntatu o peHareHcko gudpakuMoHK MCNMTYBaHa

Mpumepok P1

Ha cn.1. e gagen audpakrorpamot Ha npumepok P1. JoBveHnTe d-BpegHocTk 1 |-MHTEH3WTETH ce
cnopeneHu co nogatouunte o JCPDS kapTU4kuTE.
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Cnuka 1. Pexrenckn gudpaktorpam Ha npumepok P1

Bo npumepok P1 & ogpeneHo NPUCYCTBO Ha CNEHMBE MMHEDATN:

Murepan
MarneTur
Byctut
dajanut
YneocnuHen
Cpebpononckur
MayeHuT
lexneHut
PaHKuHUT
Naprut
Menunur
naykoxpout
Mepwknac
Kanuur

Xemucka ghopmyna Epoj Ha JCPDS kapmuua
Fez0s 00 019 0629
FeO 00 006 0615
Fe;Si0, 00 012 0220
TiFe;0y4 00 025 0417
CaFeO, 00 003 0804
(Ca0); (Al:O4); 01 070 2144
CazAl(AISI)O; 00 001 0982
CasSi;07 00 009 0327
Ca;Si0, 00 024 0037
CagAl:MgsSizOzs 00 004 0682
CaMnSiO, 01083 1745
MgO 00 002 1207
CaCO, 00 003 0569

OB 5.10.8.1 / Pesu3uja 2

Hasewmaj od ucnumyearsa Ha peHdzeH dughpakmomemap Cmp.1/1
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O YHueepauteT [oue Jenyes” — Wtun
dakynTeT 3a NPUPOOHA W TEXHWYKH HAYKW
TepeHcHa naGopaTtopuja 3a XWBOTHa U paboTHa cpeduHa W eNeKTPOHCKa MUKPOCKONWja

Mpumepox P2

Ha cn.2. e papeH gudppakTtorpamoT Ha npumepok P2 . [loBueHuTte d-BpeqHOCTH W |-MHTEH3UTETH ce
cnopegeHy co nogatounTte of JCPDS KapTuUdkMTE.

AR b b WA TR G A R e
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il 1) i,i -’f
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Cnuka 2. PexreHckn gudpakTtorpam Ha npumepok P2

Bo npumepok P2 e ogpeaeHo NpUCyCcTBO Ha CregHWBE MUHEPaNM:

Murepan Xemucka chopmyna Epoj Ha JCPDS kapmuua
Marsetur Fe;05 00 019 0629
Byctut FeOQ 00 006 0615
dajanuT FelSi0, 00012 0220
MnmeHuT FeTiO4 00 003 0778
YneocnuHen TiFe; 04 00 025 0417
Cpebponoonckut CaFeO, 00 003 0804
MayeHuT (Ca0);z (AlL,OL); 01070 2144
[exneHuT CazAl(AISI)O, 00 001 0982
PaHKuHWT CaSi07 00 009 0327
Menunut CapAl:Mg:Siz0s 00 004 0682
MmaykoxpouT CaMnSiO, 01083 1745
MNepuknac MgO 00 002 1207
Kanumr CaCO, 00 003 0569

OB 5.10.8.1 / Pesusuja 2
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L

(0 YHueepauteT [oue Oenyes” — LWTtun
) dakynTeT 3a NPUPOAHA M TEXHUYKM HAYKM
h L TepeHcr{a naGopaTopuja 3a xuBOTHa W paboTHa cpeMHa W eNeKTpoHCKa MUKpOCKonuja

Mpumepok P3

Ha cn.3. e paneH audpakTorpamot Ha npumepok P3. [obueHute d-BpegHOCTH W -MHTEH3UTETH ce
cnopegeHu co nogatounTe o JCPDS kapTuukMTe.

MV AR R EREAL aberd e R ] el e

Cnuka 3. PexreHncky audppakTorpam Ha npumepok P3

Bo npumepok P3 e ogpefeHo NPUCYCTBO Ha CNedHUBe MUHEPanW:

Munepan Xemucka chopmyna Epoj Ha JCPDS kapmuua
MarneTut Fe.0; 00 019 0629
Byctut FeOQ 00 006 0615
Mupwut FeS; 00 003 0822
dajannT FelSi0, 00 012 0220
YneocnuHen TiFez04 00 025 0417
Cpebpononckur CaFe0O, 00 003 0804
MaHranxpomut (Mn,Fe)(Cr, V)04 00 054 0876
Mayenut (Ca0)z (AlOs); 010702144
MexnexuT CazAl(AISIO; 00 001 0982
Napxut Ca;Si0, 00 024 0037
PaHKWHWAT Ca;Si,0, 00 009 0327
Menunut CapAl:MgaSi;Ozg 00 004 0682
maykoxpout CaMnSiO, 01083 1745
MNepuknac MgO 00 002 1207
Kanumt CaC0O, 00 003 0569
Bap Ca0 00 037 1497

OB 5.10.8.1 /Pesu3uja 2 HM3aeewmaj od ucnumyeara Ha peHdzeH dugppakmomemap Cmp.1/1
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Yuusepauret [oue [Jenyes” — Ltun
dhakynTeT 3a NPUPOOHN U TEXHUIKM HaYKK
TepeHcr(a nabopatopwja 3a xMBoTHa U paboTHa cpedvHa M eneKkTPoOHCKa MUKPOCKoNuja

PESYHTETH o XeMMCKHW MCNTYBaka

OceeH BKynHaTa coOp#WHa Ha enemeHTWTe, ofApefdeHa co pacTeapawe co HF, e ogpegeHa wu
COApMHaTa Ha enemeHTMTe NpWM eKkcTpakuwja Bo Boaa, exkcTpakuMja npu pH 7, exctpakumja npw pH 5
(koW ce cmeTaT 3a NecHo AocTanHW WM HajmobunHW chopmK Ha eneMmeHTUTe). OcTaHaTUTe ABe paKLwum
peaykuMoHaTa W peawgyanHara(CunWkaTi) He ydecTByBaaT Bo MoOMNHOCTa Ha eneMeHTWTE BO
#WBOTHaTa cpeavHa Guaejkn 3a eKcTpakuWja Ha eNeMeHTWTe o[ OBWe [Be paKUWW Ce HEOMXOOHW
nocTporn ycnoeu (pacteapare co NH;OHxCIl npw pH=2, n pacteapamwe co HCIO,+HF) on oHve kow
BNajear BO }¥WBOTHaTa cpeduHa.

0p pobwennte npumepouw, P1, P2, P2, HanpaBeHw ce XeMWCKW aHanuaun 3a oapeaysare Ha BKynHaTa
COOpHWMHa W COApXMHATA BO 3 eKcTakuwoHu dpakumi co ICP MS, Agilent , a nobueHute peayntati 3a
BKYMHWTE COAPMWHU W eKCTpaxupaHuTe hopMM ce NpeacTaBeHu Bo TabenapHo W rpaduyku.

XeMUcKkMoT cocTae Ha npumepok P1 e nageH Bo Tabena 1,23, 4,5u 6

Tabena 1. CogxuHa Ha Fe, Ca, Al, Mg, Na u K napaaenu Bo %

Fe Ca Al Mg Na K

ExcTpakuwja

Bo H,O 0.0013 0.086 | <0.0001 0.003 0.009 | 0.0059
ExcTpakuwja

npu pH 7 0.0357 2.6 | 0.0001 0.926 0.032 | 0.0143
ExcTpakuwja

npu pH 5 0.2435 3.1 0.006 1.921 0.021 0.009
BrynHo co

HF 16.6 17.7 2.1 2.7 0.2 0.1

CoogHoc Ha pacTeopnueuTe coppmmtn [[36] Ha enemenTuTe NpX
EKCTpakumja 8o soma, pH 7, pH 5 n sxynHa cogpxeHa
pacreopnuea so HF/ [%]

BO npamepok P1

L%

o

BO%

O

A%

108
M Na i

Ob 5.10.8.1 / Pesusuja 2 Hasewmaj od ucniumyearsa Ha peHdzeH dughpaxmomemap Cmp.1/1
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YhueepauteT [oue Jenyes” — LTun
I\ e DakynTeT 3a NPUPOOHN U TEXHUUKW HAYKK
_TFepeHcka nabopaTopuja 3a wWBOTHa ¥ paboTHa cpeanHa W eNeKTPOHCKa MUKpOCKoNKja

Tabena 2. CogpwxuHa Ha Mn, Ti, P, S, Ba, Cr, Sr, Rb uspasexa so mg/kg

Mn Ti P S Ba Cr Sr Rb
ExcTpakuwja
so H;O 0.013 2.2208 1.14035 [ 171.0189 6.899 0.046 1.7 0.144
ExcTpakuwja
npupH7 101 | 65.9884 | 69.3692 | 196.1811 | 287.216 0.133 22.5 0.633
ExcTpakuwja
npupH S 907 79.596 | 145.001 219.085 | 204.9086 1.3 243 0.34
BrynHo co
HF 14195.9 1705.8 1528.7 B824.4 2484.0 2474.0 177.4 2.1
Dutsh
Target and
Intervention
Values,
2000, Dutch
List 200 100
CooaHoC Ha pacteopnmenTe coapxmnun [[mg/kg] Ha
efleMEeHTHTE NPW eKcTpakuMja so soga, pH 7, pH 5w exkynHa
cogpwuHa pacteopnusa so HF/ [mg/kg]
B0 Nnpumepox P1

100%

90%

B0

T

100

Mn Ti F 5 o

Ob 5.10.8.1/ Pesu3suja 2  M3sewmaj 00 ucnumyeara Ha peHozeH dugpakmomemap Cmp.1/1
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L

O YHueepauteT [oue OJenyes” — LWTun
WL . $akynTeT 3a NPUPOOHN M TEXHWYKM HAYKN
- __TFepeHcka nabopaTtopwja 3a XWBOTHa W paboTHa cpeduHa W eneKTPOHCKa MUKDOCKONWja

Tabena 3. Cogp#una Ha Li, Be, B, Ga, Ge, Mo, Pd » Sn uapasena so mg/kg

Li Be B Ga Ge Mo Pd 3n

ExcTpakuwja
8o H:O 0.045 | =0.001 1.3 | =0.001 0.003 0.2 0.031 0.020
ExcTpakuwja
npupH 7 0.206 | =0.001 3.1 0.001 0.003 11 0.210 0.010
ExcTpakuwja
npw pH 5 0.275 0.0046 6.1 0.1 0.0 0.5 1.910 0.057
BrynHo co
HF 23.8 0.7 40.6 9.2 0.9 21.7 13.3 42.8
Dutsh
Target and
Intervention
Values,
2000, Dutch
List 10

CoogHoc Ha pactsopnueuTe cogpxmum [[mg/kg] Ha
eneMeHTHTe NpM ekcTpakymja Bo soga, pH 7, pHS M
BKYNHa coapwmHa pactsopnuea so HF/ [mg/kg]
80 npumepok P1

100%

Mex H2D WexpH7? HexpHE vioupr

OE 5.10.8.1/Peeusuja 2 Magewmaj 0d ucnumyearsa Ha peHdzeH dughpakmomemap Cmp.1/1
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“ YrueepauteT [oue Oenues” — Ltun
\ a dakynTeT 3a NPUPOLHU U TEXHUUKW HaYKW
_Tepencka nabopaTtopuja 3a MuWBOTHa W paboTHa cpeMHa W eNeKTPoHCKa MUKPOCKONKja

Tabena 4. Cogpwuna Ha V, Co, Ni, Cu, Zn, As u Tl napasena so mgfkg

v Co Ni Cu Zn As Tl
ExcTpakumja Bo H,O 5.7 <0.001 <0.001 <0.001 <0.001 | <0.001 <0.001
ExcTpakumja npwn pH
7 2.7 0.082 9.2 =<0.001 <0.001 | <0.001 =<0.001
ExcTpakumja npu pH
5 4.2 0.388 18.9 <0.001 223 0.3 <0.001
BrynHo co HF 218.0 4.6 32.4 157.1 551.6 7.3 0.3
Dutsh Target and
Intervention Values,
2000, Dutch List 20 35 36 140 29

Tabena 5. CogpxuHa Ha Se, Ag, Cd, Sb, Bi u Pb uapasena so mg/kg

Se Ag Cd Sb Bi Pb

ExcTpakumja eo H;O 0.012 0.003 <0.01 0.098 <0.001 <0.001
ExcTpakumja npm pH 7 0.093 0.030 <0.01 0.019 0.001 <0.001
ExcTpakumja npu pH 5 0.06 0.013 0.126 0.021 0.029 0.864
BrynHo co HF 23.2 19 4.1 4.4 25.4 300.9
Dutsh Target and

Intervention Values, 2000,

Dutch List 0.8 85

CoopHoc Ha pacTteopaMsuTe cogpxuHK /[mg/kg] Ha
eNeMeHTHUTE NpW excTpakyMja so soga, pH7, pHSw
BHYNHa cogpmuHa pactesopnusa so HF/ [mg/kg]
B8O Nnpumepok P1

100"

OB 5.10.6.1 / Pesu3uja 2 Masewmaj 0d ucnumyeara Ha peHdzeH dugpakmomemap Cmp.1/1
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YHusepsurert [oue Jenuyes” — LLtun

) dakynTeT 3a NPUPOAHN M TEXHWHKW HaYKKU
——& __TepeHcka nabopartopuja 3a ®¥uBoTHa K paboTHa cpeHa U eNeKTPOHCKa MUKpOCKonNKja

Tabena 6. CogpwuHa Ha Th, U u Cs wapasena so mg/kg

Th u Cs
ExcTpakuwja
Bo H;O 0.003 0.003 0.001
ExcTpakuwja
npupH7 0.001 0.024 0.011
ExcTpakunja
npupH 3 0.003 0.037 0.006
BxynHo co
HF 2.7 2.9 0.099

ConfHOC Ha pacTeopanBMTe coapuimn fimg/kg] Ha
ENeMeHTHTE NPKM excTpadumja so soaa, pH 7, pH 51 erynuHa
cogp#nHa pacreopansa so HF/ [mg/kg]

B0 npMmMmeépok P1

mes HIO  mex pH = e pH Ao HF

OB 5.10.8.1 / Pesusuja 2 M3sewmaj od ucnumysara Ha peHdzeH dugppakmomemap Cmp.1/1
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YHueepauteT [oue Jenyes” — Wtun
AR $akynTeT 3a NPUPOOHW U TEXHWUYKW HaYKW
_TepeHcka nabopaTopwja 3a XMBoTHa W paboTHa cpeMHa U eneKkTPOHCKa MUKpOCKoNWja

XemMWcKMoT cocTaB Ha npuMmepok P2 e naneH Bo Tabena 7,8,9,10,11 n12

Tabena 7. Cogp#uHa Ha Fe, Ca, Al, Mg, Na u K uapasexa so %

Fe Ca Al Mg Na K
ExcTpakuwja
B0 H;O 0.0014 0.082 | =<0.0001 0.004 0.008 0.0032
ExcTpakuvja
npupH 7 0.0431 24 0.0001 0.928 0.028 0.0133
ExcTpakuwja
npu pH 5 1.6771 2.9 0.004 1.770 0.009 0.0024
BrynHo co
HFE 12.6 16.5 18 2.2 0.1 0.5

CooHOC Ha pacTeopAMBMTE coapmMHM [[%] Ha
efeMeHTHTE NPW eKcTpakymja so soga, pH7, pHSwu
BHYMHa coapmmuHa pactsopausa so HF/ [%]

BO NpMmepok P2

100%
905
Bl
7 0%
6%
5%
A05%
305

0%
10%
( Al Mg Na K

mex H2( EBexpH7? mexpH® vikupno HF

OE 5.10.8.1/ Pesusuja 2 M3gewmaj 00 ucnumyaarka Ha peHozeH dughpakmomemap Cmp.1/1
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YhueepauteT [loue OJenyes” — ltun
dakynTeT 3a NPUPOAHM U TEXHUYKM HEYKM
TEDEHCKE! nabopaTopwja 3a wuBoTHa W paboTHa cpeaWHa W eNeKTPOHCKa MUKpOCKonuWja

Tabena 8. Cogpxuua Ha Mn, Ti, P, S, Ba, Cr, Sr, Rb uapaaena so mg/kg

Mn Ti P S Ba Cr Sr Rb

ExcTpakumja
so H;0 0.451 2.1468 1.1174 | 66.0516 8.969 0.059 1.8 0.064
ExcTpakumja
npupH 7 96 | 61.7529 | 68.8124 | 175.5737 | 282.504 0.116 214 0.617
ExcTpakumja
npu pH 5 346 38.860 | 55.2158 | 339.3000 | 180.390 2.6 18.5 1.5
BrynHo co
HF 150486.7 1590.0 1357.9 720.7 2339.9 23129 158.2 0.7
Dutsh
Target and
Intervention
Values,
2000, Dutch
List 200 100

CoggHoc Ha pacTsopameuTe cogpmmum /[mg/kg] Ha
enemMeHTMTE NPM ekcTpakumja 8o soaa, pH 7, pH 5w BrynHa
copp#muHa pactsopnusea so HF/ [mg/kg]

BO NpUMmepok P2

1 5] i P 5 Ba Cr Sr
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Makctun ALl — Ckonje

Ctyavja 3a npymeHa Ha Tpockata og EJN

YuueepauteT loue Oenyes” — LLUTun
DdakynTeT 3a NPUPOAHA U TEXHWHKN HaYKK

4" TFepeHcka naGopaTopuja 3a XWBOTHa U paBoTHa CpeaMHa 1 enekTPOHCKa MAKpOCKonUWja

Tabena 9. CogpxuHa Ha Li, Be, B, Ga, Ge, Mo, Pd 1 Sn u3paseHa so mg/kg

Li

Be B Ga Ge Mo Pd Sn

ExcTpakumja
Bo H;O

0.032

=0.001 1.4 | =0.001 0.001 0.2 0.034 0.018

ExcTpakumja
npupH7

0.162

=0.001 4.2 0.002 0.004 1.1 0.068 0.004

ExcTpakumja
npupHS

0.231

0.0033 1.3 1.6 1.3 19 1.578 1.534

BrynHo co
HF

13.1

0.6 21.3 7.7 0.3 17.0 12.2 35.9

Dutsh
Target and
Intervention
Values,
2000, Dutch
List

10

CoogHoc Ha pacteopnuemnTe coapyuxm [[mg/kg] Ha
e1eMeHTHUTE NpH excTpakumja so sopa, pH7, pH 5n
BHYNHa coapmmHa pacreopnusa so HF/ [mg/kg]
B8O Npumepox P1
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82



Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

(a YHuueepauteT [oue Jenyes” — Wtun
AR dakynTeT 3a NPUPOOHN M TEXHWYKN HAYKWU
_Tepencka nabopaTopuja 3a XWBOTHa W paboTHa cpeaWHa W eneKTPoHCKa MUKPOCKONW)a

Tabena 10. Cogp#wna Ha V, Co, Ni, Cu, Zn, As u Tl napasera so mg/kg

v Co Mi Cu Zn As T
ExcTpakumija o H>O 5.7 <0.001 <0.001 <0.001 <0.001 | <0.001 <0.001
ExcTpakumja npu pH
7 2.7 0.082 5.2 <0.001 <0.001 | <0.001 <0.001
ExcTpakumja npu pH
5 4.2 0.388 18.9 <0.001 22.3 0.3 <0.001
BkynHo co HF 218.0 4.6 324 1571 531.6 7.3 0.3
Dutsh Target and
Intervention Values,
2000, Dutch List 20 33 36 140 29

Tabena 11. Cogp#wnHa Ha Se, Ag, Cd, Sb, Bi n Pb napasena so mg/kg

Se Ag Cd Sb Bi Pb

ExcTpakuymja o H;O 0.012 0.003 =0.001 0.098 =0.001 =0.001
EKcTpakuuja npu pH 7 0.093 0.030 <0.001 0.019 0.001 <0.001
ExcTpakuwja npw pH 5 0.06 0.013 0.126 0.021 0.029 0.864
BxynHo co HF 23.2 1.9 4.1 4.4 5.4 300.9
Dutsh Target and

Intervention Values,

2000, Dutch List 0.8 B85

CoogHoc Ha pacTsopnusute coapwunm [[mg/kg) na
eNeMEHTHTE NPM eKCcTpaKumja sosoga, pH7, pHSw
BKYTHa cogpmuMHa pacteopauea so HF/ [mg/kg]
80 npumepok P1

. T R e R
100%
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

O YHueepauteT [oue Oenyes” — LTun
\ ey dakynTeT 3a NPUPOAHA U TEXHWHKH HAYKH
- Tepel-lcrca nabopaTtopwja 3a XMBOTHa W paboTHa cpeawHa W eNeKTPOHCKa MUKPOCKONWja

Tabena 12. Cogpxwna Ha Th, U u Cs napaseHa so mg'kg

Th U Cs

ExcTpakumja

B0 Hz0 0.003 0.003 0.001
ExkcTpakumja

npw pH 7 0.001 0.024 0.011
ExcTpakumja

npu pH 5 0.003 0.037 0.006
BrynHo co

HF 2.7 2.5 0.099

CoogHoc Ha pacTeopnnekTe coapmunn [[mg/kg] va
enemMeHTHTE NPH eKcTpakuMja so soga, pH 7, pH 5 M BKynHa
cogpnHa pacteopnusa so HF/ [mg/kg]

B0 npumepok P1

Ob 5.10.8.1 /Pegusuja 2 Maegewmaj 0d ucnumyeara Ha peHdzeH dugpakmomemap Cmp.1/1
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

YuueepauteT [oue Jenyes” — Wtun
2 ¥

) . dakynTeT 3a NPUPOOHN W TEXHWYKN HAYKW
—5 __TepeHcka nabopaTopuja 3a XMBOTHa W paboTHa cpegWHa W eNeKTPOHCKa MUKpOCKONUja

XeMHUCKMOT cocTae Ha npumepok P3 e naneH Bo Tabena 13,14,15,16,17 n18

Tabena 13. Cogp#uHa Ha Fe, Ca, Al, Mg, Na u K uapasena so %

Fe Ca Al Mg Na K

ExcTpakumja

so H;O 0.0008 0.072 | <0.0001 0.003 0.013 | 0.0039
ExcTpakumja

npupH 7 0.0531 2.3 | =0.0001 0.927 0.018 | 0.0048
ExcTpakumja

npu pH 3 2.2779 2.7 0.001 1.880 0.003 | 0.0013
BxynHo co

HF 12.0 18.4 2.2 2.2 0.1 2.1

CoopHoc Ha pacTteopamewTe coapwmuHK [[%] Ha enemeHTUTE NpKH
eKcTpaKumja o soga, pH 7, pH 5w BrynHa cogpmuHa
pacreopnmsa Bo HF/ [%]

B0 Nnpumepok P1

1 0%
O
Bl
L
(7
S0
AP
3064
200
1084

Al Mg Ma K

0%

Fe ca Vig

Wex H20 WexpH? WexpHS vikupno HF
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Makctun ALl — Ckonje

Ctyavja 3a npymeHa Ha Tpockata og EJN

YHuueepauteT [oue Oenyes” — Wtun
$akynTeT 3a NPUPOSHA M TEXHUHKW HaYKK

Tepeucrca naBopaTopuja 3@ KMBOTHA M paboTHa CpefiuHa W ENEKTPOHCKA MUKPOCKONMWja

Tabena 14. Cogpxuda Ha Mn, Ti, P, S, Ba, Cr, Sr, Rb uapasena so mg/kg

Mn

Ti

S

Cr

Sr

Rb

ExcTpakumja
Bo HsO

=0.001

1.8588

1.2339

185.1678

4.813

0.016

1.1

0.075

ExcTpakumja
npupH 7

140

58.4305

34.3923

29.7793

283.220

0.202

26.2

0.154

ExcTpakumja
npupH 5

&7

15.487

25.8303

82.4000

93.130

23

7.0

23

BrynHo co
HE

11140.2

1748.8

2693.9

734.2

2114.0

1627.1

137.0

1.7

Dutsh
Target and
Intervention
Values,
2000, Dutch
List

200

100

100r%

o0

77k

B

304

CoopHoc Ha pacteopnmeuTe cogpwmun /[mg/kg] Ha

eNemMeHTUTe NPM ekcTpakymja 8o soga, pH 7, pH 5 m BxynHa
conpwmHa pacteopnusa so HF/ [mg/kg]
80 npumepox P1

Wex H2

06 5.10.8.1 / Peau3uja 2
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Makctun ALl — Ckonje

Ctyavja 3a npymeHa Ha Tpockata og EJN

YHusepauteT [oue Jenues® — LLtun
dakynTeT 3a NPUPOLAHA U TEXHWUYKW HayKW

' Tepedcka nabopaTopuja 3a KWBOTHa M paboTHa cpeauHa W eNeKTPOHCKa MUKPOCKONWja

Tabena 15. CogpxuHa Ha Li, Be, B, Ga, Ge, Mo, Pd 1 Sn uspasexa so mg/kg

Li Be B Ga Ge Mo Pd sn

ExcTpakumja
Bo H:O

0.029 | <0.001 1.3 | <0.001 0.004 0.7 0.083 0.015

ExcTpakumja
npupH7

0.073 | =0.001 1.6 0.005 0.002 0.9 0.410 0.004

ExcTpakumja
npupH S

0.120 | =0.001 0.4 2.2 2.2 2.3 2.203 2.208

BrynHo co
HF

12.8 0.8 21.2 8.1 0.3 13.7 9.8 38.0

Dutsh
Target and
Intervention
Values,
2000, Dutch
List

10

CoopHOC Ha pacTeopnmenTe cogpwmHm [[mg/kg) Ha
enemeHTHTe NpM eKcTpaKymja so sona, pH 7, pHS M
BHKYMHa cogpwuHa pactsopnmsa so HFf [mg/kg]
B0 NnpumMmepor P1

Be B Ge M pd s

mex H20
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

‘a YHueepauteT [oue Jenyes” — ltun
) dakynTeT 3a NPUPOAHN U TEXHWYKW HAYKWU
_Tepencka nabopaTtopwja 3a ¥MBOTHa M paboTHa cpeMHa W eNeKTPOHCKa MUKpOCKONWja

Tabena 16. Cogpxuxa Ha V, Co, Ni, Cu, Zn, As u Tl napasexa so mg/kg

v Co Ni Cu Zn As Tl
ExcTpakumja Bo H:O 9.1 =0.001 0.0 0.0 0.0 0.0 0.000
ExcTpakumja npu pH 7 1.3 0.116 6.9 0.0 0.0 0.0 0.000
EKcTpakuMja npu pH 5 3.0 2.34 12.6 2.2 7.3 2.2 0.394
BxynHo co HF 232.4 2.3 284 113.8 316.7 7.3 21
Dutsh Target and
Intervention Values,
2000, Dutch List 35 36 140

Tabena 17. CogpxuHa Ha Se, Ag, Cd, Sb, Bi n Pb napasena o mg/lkg

Se Ag Cd Sb Bi Pb

ExcTpakumja Bo H;O 0.013 0.049 <0.001 0.017 <0.001 <0.001
ExcTpakumja npu pH 7 0.036 0.003 0.013 0.003 <0.001 <0.001
ExcTpakumja npu pH 5 2.2 2.208 2.208 2.204 2.206 2.703
BrynHo co HF 25.3 8.4 21 2.3 10.7 42.6
Dutsh Target and

Intervention Values,

2000, Dutch List 0.8 83

CoogHoc Ha pacTeopnuenTe coapmuum /[mg/kg] Ha
eneMmeHTHTE NpH eKcTpakymja so soga, pH7, pHSwu
BHYNHa coapuHa pacrsopnuea so HF/ [mg/kg)
B0 Npumepok P1
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

YHueepauteT [oue OJenyes” — LUTun
dakynTeT 3a NPUPOAHA U TEXHWHKH HaYKK
TepeHcrca nabopatopuja 3a XWBOTHa M paboTHa cpedWHa W eNeKTPOHCKa MUMKPOCKONWja

Tabena 18. Conpxuna Ha Th, U u Cs napasena so mg/kg

Th U Cs
ExcTpakuwja
so H:O 0.002 0.002 | =0.001
ExcTpakuwja
npupH 7 0.002 0.017 0.001
ExcTpakumja
npupH 3 0.002 0.010 0.077
BrynHo co
HF 2.6 2.3 2.2

CoogHoc Wa pacTeopnumante cogpxmkm f[mg/kg] wa
CACMEHTHTE NPH eKCTPaKUKMja 8o poaa, pH 7, pH 5w BrkynHa
coapwmKHa pacreopnvea so HF/ [mg/kg]

B0 Npumepox P1

EexHM) meipH7? mex i i H
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Makctun ALl — Ckonje Ctyavja 3a npymeHa Ha Tpockata og EJN

L

O YHueepauteT [oue Oenyes” — LTun
W) DakynTeT 3a NPUPOAHN M TEXHWYKK HAYKK
—Y _Tepencka nabopaTopuWja 3a }KMBOTHa W paboTHa cpedMHa U eNeKTpoHCKa MUKPOCKonKja

3AKNY4OK

Osa wucTpaxyBate BornaBHo Oelle HacoqeHO KOH WAeHTMdMKaUWja Ha [OCTaBEHWUTE
NpMMEPOLM M MPOLEHKA HA HWBHOTO OOHECYBale NpU W3NOKEHOCT Ha aTmocdepckw
BNWjaHuja. npeky onpefenyBakwe Ha BKYNHUTE COOPMWHWA Ha TapreTMpaHuTe enemeHTH-
TELWKW U TOKCUYHW METanM u HUBHUTE chopmMu Kon BW ce ekcTpaxwpane npw W3NoXeHOCT Ha
aTMoccepcky BMUjaHWja, Kako 4Yekop KOH pasbupare Ha OfHEecyBaweTo Ha arypata Bo
#VBOTHAaTa CpeuHa W NoTeHUWjanHaTa onacHocT Mo UCTaTa.

WHTepecoT 3a arypa noctojado ce aronemysa, BuaejkM Bo UenuoT cBET ce Npou3Bedyeaar
ronemu KONMu4MHK, 0 PELOT Ha CTOTMLM MWUITMOHK TOHW rogvwHo. McTpaxkysarara Ha arypa
rmaeHo ce okKycupaaT Ha noTeHuvjanHu exkonowkw npobnemy noBp3aHu  co
aTMoccepckWTe OENOHUM WMNKA HA HEj3MHATA KODPWCHOCT Kako rpafexeH MaTepujan WM
penpolecvpare 3a cekyHaapHo oBHoByBare Ha meTanu.

Bpz ocHoBa Ha [oBueHwTe pesynTatM O W3BPLUEHWTE MWHEPANOWKA W  XEeMWUCKW
WCNUTYBaka e YTBPASHO [eKa UCMUTYBaHWTE NPUMEPOLMN Ce 3rypa.

maeHa amopdbHa KOMNOHEHTA Ha 3rypaTa e CTaknoTo, AoAeKa KPUCTanHUTE KOMMNOHEHTH
ce NPUCYTHW BO Hajronem gen kako Fe, Ca u Mg okcuau (MarHeTWT, BYCTWUT,WIIMEHMT,
mMayeHWT, cpebpofonckKT, YNBOCNWHEN, MaHraHXpoMUT, Nepwknac), cunukaty (dajanuT,
rexneHuT, PaHKWHUT, rNaykoxXpouT, NapHUT), cynduan (NMpUT) W KapboHaTk (KanuwuT).
BrynHuTe coOpduMHW Ha TellkW MeTanu BO CMTE TPU NPMMEPOKAa He MM HagMuHyBaaTt
mMakcumanHo gossonenute konwdectsa (Dutsh Target and Intervention Values, 2000, Dutch
List), @ nocnenoBaTenHo HW COOPXMHWTE BO ECTpaxupaHuTe pakuWu. Taka WTo HUBHUOT
edekT Bpa NnoAzeMHWTE BOOW, NOYBATA W pacTeEHWjaTa e 3aHemapnue v He Bu TpeBano pa
npeow3evka OWNO KakBM  MOTEHUMjaNHW TEXHOMOLWKM, EKOMOWKW WM 30paBCTBEHW
npobnemu.

Op cTpaHa Ha MpapeweH WHCTUTYT- MakenoHWja e W3BpLUEHO WMCMMTYBak-€ Ha WCTUTE TpW
NpUMepPoOLM W e YTBPAEHO Aeka e umaT Jobpu (WU3MYKo MEeXaHWYKW KapaKTEPUCTMEM W
MOXAaT [a ce KopwcTaT kako matepwjan 3a w3paboTka Ha Hacwun, nocTenka v nogobpeHa
nocTernka.

OcBeH BO rpafleXHULUTBO 3rypaTta MoXe [1a ce KOPUCTH W 338 TpeTMaH Ha oTnajHW Boaa, Bo
3eMjoOencTso M LUEMEHTHAa WHOYcTpuja, HO 3a Taa uen e notpefHo [fa ce Hanpasat
[eTanHW WCMTYBama Bo koW ke Gupart BkiydeHw noronem Opoj Ha aHanwau. PesyntaTtute
nobueHw Bp3 ocHoBa Ha noronem Bpoj aHanuaw ke nNpuaoHecaT  Kako 3@ TOYHO
oApefyBarbe Ha MWHEPANOLWIKO XEMMWCKWTE KapaTKEPMCTWKW Ha 3rypata Taka W 3a
YTBPAYyBare Ha MOXHOCTA 3a HejawHa ynoTpeba 3a pa3nuyHu Uuenu.

lMope HasedeHume pesynmamu ce odHecysaam caMo Ha npuMmepouume kou bea doHeceHU
3a aHanu3a. He ce npes3ema Hukakea 002080pHOCM 80 0OHOC H& HAYUHOM Ha 3eMar-emo
Ha npuMepoLume.

3abenewka: [enoeute o3HayeHn co (*) He ce Oen OO ONCEroT Ha akpeguTauWja Ha
naBopatopujaTa.
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