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Pesnme:

Cute TUNUYHU a3y O PyLapCTBOTO MOYHYBAJKH OJl HCTPAXKYBAHETO IO CAMOTO 3aTBapambhe
ce MpOIpaTeHu CO PA3JIMYHU BIIMjaHH]a BP3 )KMBOTHATA cpeAnHa. HeraTuBHOTO BiMjaHue npu
eKcIuloaTanyja 1 npepaboTkara Ha MUHEpATHUTE CYpPOBHHM OJI PyJHHMIUTE ce 3abernexyBa
IpPEeKy BIHMjaHWE BpP3 BOJHUTE PECYpPCH, KBAJIUTETOT Ha BO3AYXOT, >KUBOTHMHCKHUOT CBET,
KBAJIMTETOT Ha 10YBaTa, ONIUTECTBEHUTE BPEAHOCTU U BP3 KJIMMATCKUTE IPOMEHHU.

Enen on mocepuo3Hure mpoOieMH OJi €KOJIOIIKM acleKT IOBp3aH CO PYAAapCTBOTO €
CKJIaIUPakEeTO Ha (hI0TalMCKATa jaIOBUHA BO XHJIPOjAJIOBHUIIITA.

Bo 0BOj Tpyn ce mpousHeceHH pe3yaTaTuTe O] MCIUTYyBamaTa HAalpaBEHU Ha KBAJIMTETOT Ha
pPACTUTENHUTE U )KUBOTMHCKHUTE MPOU3BOM, CIOPE]l KOHLIEHTpallKjaTa Ha TELIKH METaJld BO
OKOJIMHATa Ha XujapojanoBuiTeTo Ha pyaAHUKOT CACA. HanpaBeHu ce aHaIu3u Ha HEKOJIKY
IPUMEPOLM O MJIEKO M HEKOJKY DPa3JIMYHU NPOU3BOAM OJl PACTUTEIHO IOTEKIO KOM CE
KOHCYMHpaaT Off CTpaHa Ha MECHOTO HAaceJIeHHE Ha MOTEroT MO/ XUAPOjaJIOBUILITE HU3BOJHO
Ha Kamenunuka peka 1o Hacen6ara M. Kamenuna.

Kuyuynn 300poBu: uroranucka jaJoBHHA, TEIIKHA METAIH, AaHAJIN3H.

IMPACT OF TALING DAM SASA ON THE QUALITY OF THE PLANT AND
ANIMAL PRODUCTS IN ITS ENVIRONMENT

V. Mitevska Georgievska!, B. Krstev?
Summary:
All the typical stages of mining from research to closing itself are followed by a variety of
environmental impacts. Negative impact in the exploitation and processing of mineral
resources from the mines is noted through the impact on water resources, air quality, wildlife,
soil quality, social values and on local climate changes.
One of the serious problems from environmental aspect associated with mining is the storage
of the flotation tailing in the tailing dams.
In this paper are presented results of tests made on the quality of the plant and animal
products, according to the concentration of heavy metals in the surroundings of the tailing
dams of SASA mine. Analysis were made on several samples of milk and several different
products with plant origin that are consumed by the local population living along the river
Kamenicka, from the tailing dams to settlement M. Kamenica.
Key words: Taling dam, heavy metals, analyses.
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1. BOBE]

Cute THNUYHU (Ba3u 0 PyIapCTBOTO MOYHYBAJKHU OJ1 HCTPAXKYBAHETO JIO CAMOTO 3aTBApambe
Ce TIPOMPATEHU CO Pa3INYHM BJIMjaHH]ja BP3 )KUBOTHATA cperHa. HeraTuBHOTO BiIMjaHUE MTPU
eKCIuIoaTanyja U npepadoTkata Ha MHUHEPATHUTE CYpPOBHHH OJI PyJHHINTE ce 3abenexyBa
NpeKy BIHMjaHWE BpP3 BOJHHUTE PECYpPCH, KBAJIUTETOT Ha BO3AYXOT, JKUBOTUHCKUOT CBET,
KBAJIUTCTOT HA ITOYBAaTa, OHNIITCCTBCHUTC BPCAHOCTU U BP3 KIMMATCKUTC IIPOMCHHU.

Enen on mocepmo3nure mpoOieMH O] EKOJIOIICKM acleKT MOBp3aH CO pPyJapCTBOTO €
CKJIQJIMPAHETO Ha (UIOTAIMCKATA jalIOBUHA BO XHUIPOjaIOBUIIITA.

XUApOjaJOBUIITETO BP3 3EMJHUILTETO, PACTUTETHUOT M YKMBHOTHHCKHOT CBET OKOJY HETO
BHI/IjaaT Ha TUPCKTCH U HHAUPCKTCH HAYUH:

- JIMPEKTHOTO BJIMjaHHE € U3PA3EHO MPEeKy (PU3NUKOTO 3a3eMarhe Ha 3€MJUIITETO HA KOE
ce (opMupa jaloOBUIITETO a HAjAUPEKHO BIHjaHHE BpP3 IKUBOTHHCKHOT CBET €
YVHUIITYBAalkE WM TPEMECTYyBalke¢ HAa BHJOBHTE O] OOJACTUTE HAa HATPYIyBambe Ha
PYAHUYKOT OTIAL.

- WHAMPEKTHOTO BIIMjaHHE € M3Pa3eHO MPEKy HCIyNITalke Ha KOHTAMUHUPAHUTE BOIH
BO MMOBPIIMHCKUTE U NOA3CMHHUTC TCKOBU IPU LITO NPCAU3BHUKYBA HUBHO 3araJjyBambeC
a ¥ jjoara 0 TaJIOKEHE HA IMITETHH MAaTEPUH 110 CTPAHUTE HA KOPUTOTO U OKOJY HETO,
a TpeKy JOuCIep3dja Ha jaJOBHHCKAaTa arpecMBHA IMpalidHa KakKo pe3yiTarT Ha
BO3/YIIHUTE CTPyeHha HACTaHyBa KOHTAMUHAIIMja U Ha OKOJIHOTO 3€MjHIIITE.

HpeKy PEAOBCH MOHUTOPUHI HAa KBAJIMTCTOT HAa MMOYBUTC, BOAUTC, BO3AYXOT U CCAUMCHTHUTC
OKOJy €IHO XHUAPOjaJIOBHIITE MOKE Ja Cce JOHEece KOHCTaTalyja KOJKYy THE Cce
KOHTAMUHUPAHU CO TEUIKM METald, M Bp3 0a3a Ha JOOWEHUTE pe3yiaTaTd Ja ce OApeaar
METOAUTEC U HAYMHHUTC HA HUBHA 3alllTUTA O ITOHAaTaMOIIIHa KOHTaMI/IHaHI/Ija n HOI[O6PYBaH>e
Ha HUBHHMOT KBAIWTET. BHejku Kaj Hac HeMa OJpelleHO KOJIKY € MaKCHMAJIHO JI03BOJICHATA
KOHIICHTpaIII/Ija Ha MPUCYCTBO HA HECKOH O TCHIKUTE MECTAJIM BO IPOU3BOAUTE OJ PACTUTCIIHO
U OJKMBOTHHCKO IIOTEKJIO, HEMa Ja MOXEMe Ja T'0 MpOM3HECeMe I0JaTOKOT OJHOCHO
NPOIEHTOT Ha 3araJleHOCT WJIM He3araJeHoCT Ha 3eMeHuTe nmpumMeporu. [lopaau Toa oBae ke
ce OCBpHEME Ha aHaiu3aTta Ha MelryceOHaTa TIOBP3aHOCT Ha OJJAJIEYCHOCTa Ha
XHUJIPOjATIOBUIITETO OJ] MECTOTO HA 3€MEHHTE TPOOH.

2. HCIIMTYBAHO IIOJAPAYJE

3a 1a ja BUOUMeE MOBP3aHOCTA HA KOJMYECTBOTO HA TEIIKH METAIIM BO OJIPENICHH NMPOU3BOIH U
OyM3MHAaTa Ha XMJIPOJaJOBUILTETO /10 HUB, O€a 3eMEHH IMPUMEPOLU OJf UCTH IMPOU3BOIU BO
UCT BEreTaTHBEH IEpPHOJ, MPHUMEPOIH OJ KPaBjo M KO3jO MIJIEKO O] PAa3IMYHH JIOKAIHH.
OnpeneHu ce 4eTHUpH JIOKAIMK Ha 3eMame NMPOOM OJ1 PACTUTENIHO MOTEKJIO W 6 JioKanuu Ha
3eMEHHU IPOOH O] KPaBjo U KO3jO MIIEKO.

Tabena 1.KapakTepucTHKH Ha JIOKaLIMUTE HA 3€MEHU IPUMEPOLU OJ] PACTUTEIHO IIOTEKIIO

Jlokaruja . OpnanedeHocT oJ Bo 6nu3nHa HA Ce HaBOJIHYBA 01
HNwme Ha nokanuja .

op. XHUAPOJATOBHIITE Kamennuka peka Kamennuka peka

1 ApwuzaHuu Oxkomy 0.7 km He He

2 Jarogmna peka Oxkony 1.5 km Ha Ja

3 Moruruma Oxkony 7 km Ja Ja

4 M.Kamenura Oxony 11 km Ha He

TpeT koHrpec 3a 6panu, Ctpyra, 2013 2




Tabena 2.KapakTepuCcTHKH Ha JJOKAIMUTE HA 3eMEHU MPUMEPOIH O KO3jO U KPaBjo MIIEKO

Jlokanmja 6p. Nwme Ha nokaruja Op1a1eueHoCT 01 XHUPOjaIOBHIITE Koszjo | Kpagjo
A ['pyjoBun Oxouy 0.3 km + +
B ApwuszaHim Oxouy 0.7 km - +
C Jomna Caca Oxoiy 5 km + -
D Moumruna Oxoiy 7 km + +
E [MaBnuu [on Oxony 9 km (xuap. Hema BiIMjaHue) + +
F M.Kamenuna Oxony 11 km + +

Crnuka 1 Jlokanuja Ha 3eMeHU IPOOH
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3. METO/JU HA NCTPAXKYBAUKATA PABOTA

3a ompenenyBameTO HA 3aCTAllCHOCTa HA TEIIKUTE U TOKCHUYHHUTE METAJIH BO MPOU3BOAU OJI
pPacTUTENTHO M >KMBOTUHCKO TOTEKIO ce npuMmenuja texuukure Ha ICP-AES u ICP-MS
(ATOMCKa €MHCHOHa CIIEKTPOMETpHja CO HMHAYKTHBHO CIIperHaTa IulasMa U ATOMCKa
E€MHCHOHA CHEKTPOMETpHja CO CIperHara Iula3Ma M MaceHa crhektpomerpuja). IIpexy
metonata ICP-AES ce ananusupaar u onpenyBaar enemenrture : Si, Al, Fe. Ca, Mg, Na, K,
Ti, Mn, Kako 1 OBEKETO OJI HAJUECTHTE €JIEMEHTH BO TparoBu kako mmro ce: Be, Co, Cu, Mn,
Ni, Pb, V, Zn. Ho nocrojar u orpanndyBama Ipu OApPEAYBambE HA XaJOTCHUTE €JIEMEHTH,
uHeptHuTe TacoBu, O, N, u C, xoum Hemoxkar na OuAar OJpPEACHHU CO 3aJ0BOJUTEITHA
CUTYpPHOCT.

3a namara nmotpebu npeky ICP-AES u ICP-MS meroaute Oea omnpenencHu enemeHTure Fe,
Mn, Zn, Cu, Pb, Cr, As, Ni, Co, Cd Bo mpou3BOAUTE O]l KHBOTUHCKO MOTEKJIO OJHOCHO
MJIEKO OJl KO3M M KpaBH, M TPOHM3BOIU OJI PACTUTEIHO IMOTEKJIO (KOMIHpP, TpaB, MOPKOB,
jaboIKo, mHIepKa, rmpas, naTiuyad, i OPEBH)

4. PE3VIITATHU

4.1 PE3VIJITATU OA IMTPOMU3BOIU Ol PACTUTEJIHO ITIOTEKJIO

Tabena 3 YTBpAeHN KOHIIEHTPAIIMHN Ha TEIIKA METAIIM BO aHAJM3WPAHH ITPHUMEPOIH Ha IPOU3BOIN OJT
PaCTUTETHO TTOTEKIIO

MepHo Tpomssox Pb Cd Cu Zn Fe As Ni Mn Co Cr
MECTO mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg
MopkoB 3,03 0,02 5,01 14,42 | 128,61 | 0,96 0,47 15,67 0,10 0,64
I'paB 0,25 0,01 5,26 25,07 | 55,85 | 0,03 0,25 18,44 0,10 0,10
g | Kommmp 0,25 0,01 2,48 48,86 | 116,64 | 0,03 0,25 11,71 0,05 0,68
§ Jabonka 1,45 0,25 3,00 5,63 32,70 | 0,05 0,25 8,01 0,10 0,10
=) IMunepka | 1,32 0,33 5,67 34,17 | 49,24 | 0,25 0,25 15,19 0,10 0,44
f; IMatmigan | 6,54 0,62 8,33 22,63 | 94,62 | 1,93 0,25 13,14 0,10 0,11

ITpa3 6,16 1,10 6,19 49,60 | 146,55 | 0,25 0,25 66,37 0,10 0,42

Opesn 5,47 0,54 11,66 | 39,47 | 31,15 | 0,25 1,21 54,47 0,10 0,10

Mopkos 5,57 0,73 6,11 53,36 | 423,34 | 0,03 0,25 30,14 0,10 1,87

S I'paB 0,66 0,01 6,77 34,60 | 75,14 | 7,42 0,25 15,80 0,10 0,47
& | Kommup 7,64 0,01 12,84 | 40,12 | 113,84 | 0,03 0,25 13,79 0,10 0,55
% Jabonxa 2,68 0,07 2,87 7,66 66,19 | 0,25 0,25 8,75 0,10 0,10
& | Humepka | 4,11 0,55 8,51 45,74 | 167,82 | 2,46 1,08 25,96 0,10 0,30
E IMatnuyan | 5,65 0,65 12,53 | 24,87 | 55,45 | 0,25 0,25 11,32 0,10 0,10
o ITpa3 6,41 1,30 11,12 | 63,17 | 158,49 | 0,25 0,25 45,87 0,10 1,46

Opesnu 4,98 0,32 12,74 | 39,49 | 2549 | 0,25 1,07 50,10 0,10 0,10

Mopkos 47,97 | 0,68 8,89 70,35 | 307,52 | 0,03 2,54 111,54 | 0,98 5,39

I'pa 0,25 0,01 6,43 21,51 | 35,13 | 0,61 0,25 14,73 0,10 0,65
g | Kommmp 0,43 0,01 8,47 22,76 | 63,37 | 0,03 0,25 8,76 0,10 0,25
E Jabonxa 2,01 0,01 4,67 2,18 52,21 | 1,37 0,25 7,92 0,10 0,10
§ IMunepka | 5,68 0,65 8,85 29,19 | 79,74 | 221 0,25 13,22 0,10 0,10
™ IMarnuyan | 2,99 0,17 6,15 21,06 | 60,80 | 0,50 0,25 16,71 0,10 0,28

ITpa3 1,55 0,36 8,25 17,78 | 89,55 | 0,25 0,46 27,25 0,10 0,10

Opesn 2,49 0,16 10,00 | 16,81 | 14,21 | 0,25 0,54 16,59 0,10 0,10
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MepHo Tpomsson Pb Cd Cu Zn Fe As Ni Mn Co Cr
MECTO mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mag/kg | mg/kg | mg/kg | mg/kg | mg/kg
Mopxos 1,66 0,01 3,65 13,17 | 393,93 | 0,03 |0,25 33,81 0,10 1,57
< | 'pas 0,25 001 [489 |2195 |3405 |003 |025 15,72 0,18 0,20
E Kommup 0,25 0,01 521 19,52 | 8511 | 003 |0,25 6,75 010 0,34
g | JaGonka 1,97 0,22 6,92 426 [4992 (025 |0,25 513 0,10 | 0,67
Q ITunepka | 6,48 0,98 6,70 | 27,62 | 6424 |025 |0,26 20,28 0,00 | 0,09
= | Hatmgan | 10,27 | 1,35 8,69 |2027 |4947 (025 |0,25 12,56 0,10 0,10
~ | Ipas 8,23 0,91 859 |2532 |164,75]|050 |0,25 |4262 0,10 0,35
Opesu 17,96 | 1,97 1162 | 3321 | 30,70 | 025 |0,36 37,07 0,10 0,10
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Cauka 3 Ilpuka3 Ha npucyctBo Ha Fe u Cu Bo pacTUTETHH NPOU3BOAHM, CIIOPEA JOKaIMjaTa
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Crnuxka 4 Ipuka3 Ha npucyctBo Ha Mn u Cr Bo pacTUTEITHU MPOU3BOIH, CIIOPE]] JIOKAIHjaTa
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Cnuxka 5 Tlpuka3s Ha nprcyctBo Ha AS 1 Ni BO pacTUTEIHH MTPOU3BOIH, CIIOPE] JIOKalujara
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Cnwka 6 Tlpuka3 Ha mpucyctBo Ha CO u Cd BO pacTHTEHN POU3BOIHN, CITOPE] JTOKAIMjaTa

4.2 PE3VYIJITATU OA IMNPOU3BO/IU O] )KNBOTHHCKO ITOTEKJIO

Tabena 4 YTBpILGHI/I KOHOCHTPAIUXU Ha TCHIKW MCTAJIM BO AaHAJIM3UPAHU IPUMCPOLN Ha MIICKO

M Fe Mn Zn Pb Cu As Ni Co Cr Cd
JICKO
MepHO MecTo mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L mg/L | mg/L
) Koszjo 0,47 0,059 | 10,24 | 0,007 | 0,143 | 0,009 | 0,012 0,0005 | 0,107 | 0,0025

A.TI'pyjaoBuu :

Kpagjo | 1,6 0,136 | 14,08 | 0,023 | 0,03 0,009 | 0,0025 | 0,001 0,178 | 0,0025
B.Apuzanuu Kpasjo | 0,87 0,099 | 13,94 | 0,007 | 0,058 | 0,009 | 0,0025 | 0,0005 | 0,175 | 0,0025
C.Jlonna Caca Koszjo 1,56 0,116 | 14,61 | 0,15 0,15 0,009 | 0,012 0,0005 | 0,271 | 0,0025

Kosjo 0,96 0,076 | 14,33 | 0,16 0,112 | 0,11 0,005 0,0005 | 0,161 | 0,0025
D.Momrruna -

Kpagjo 0,77 0,070 | 15,99 | 0,007 | 0,224 | 0,18 0,009 0,0005 | 0,152 | 0,0025

Koszjo 1,38 0,272 | 14,45 | 0,007 | 0,216 | 0,13 0,0025 | 0,0005 | 0,243 | 0,0025
E.IlaBnuu Hon :

Kpagjo | 0,77 0,07 15,99 | 0,007 | 0,224 | 0,18 0,009 0,0005 | 0,152 | 0,0025

Kosjo 1,39 0,379 | 13,25 | 0,007 | 0,092 | 0,009 | 0,006 0,0005 | 0,212 | 0,0025
F.Kamenuna -

Kpagjo 0,70 0,227 | 11,12 | 0,007 | 0,047 | 0,009 | 0,0025 | 0,001 0,129 | 0,0025
MK Mieko 0,1 0,1 0,01
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Cnuka 7 Ilpuka3 Ha IPUCYCTBO Ha TELIKH METAIH HA MIJIEKO O KPaBH, CIIOpeA JOKaIjara
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Cnvika 8 Tlpuka3 Ha IPUCYCTBO HA TEMIKH METAIH BO MPOIYKTH O )XHBOTHHCKO ITOTEKIIO CIIOPET
JIOKaI[1jaTa

5. JIUCKYCHUJA

[Topamu HEMOCTATOK OJ1 TOJATONM 33 MAaKCHMATHO JI03BOJICHATa KOHIICHTpAIlMja Ha TEIIKU
MCTAaJIM BO PACTUTCIHU NPOU3BOAN U MIICKO (HpaBI/IJ'IHI/IK 3a KOJIMYECTBO Ha NECTULIUAU U
JIPyrd OTPOBHH MAaTEPHH, XOPMOHH, aHTHOMOTHUIIM U MHUKOTOKCHHH KOW MOYAT Jia Ce Hajaar
BO KMBOTHM HamupHuitn —CiyxOeH BecHuk 59/83 u 79/87), HemokeMe aa MpOU3HECEME
MIOJIATOK 32 TOA KOJIKY OJIPEJICHH MPOU3BOIH CE 3araJIieH! WM He3araJieH! CO TEIIKH METaJIH.
[Topagn TOa ke HampaBUME camMO KOMIMapaiuja momMery J00OMEeHUTe Pe3yNTaTH | JIOKaIfjaTa
Ha 3eMEHUTE MPOOM BO OJTHOC HA OJaJICUCHOCTA O/ KpyHATa Ha XHUIpojasioBUIITeTO Op 3 (aza
Il na Pynauk Caca, 1 caMo 3a OHME METJIA 32 KO MMaMe TI0/IaTOK.

Kaj pactutennure npoayktu o AoOMEHUTE mojaTonu € u3rorBeH rpaduk (Cnmka 6p. 1) 3a
MIPUCYCTBOTO HAa CEKOj €JIEMEHT MOCeOHO BO WCT BHJ Ha MPOJIYKT Ha pasiidyHa JIOKaIlHja.
bunejkn PynaukoTr Caca e pyaHHK 3a BaJIeHh¢ Ha OJI0BO — IIMHKOBA py/a OBJE 3a Ie K& HU
OWJie ¥ MPHUCYCTBOTO Ha OJIOBO M IIMHK BO MCIUTYBaHUTE MPUMEPOIIN, TPUKAKAHO HA TIPBHUTE
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2 rpapumm (Cnuka Op. 1). 3a kpuBata Ha npucyTHo Pb BO mpoaykTuTe: MOPKOB, IpaB,
KOMITHP, ja00JIKa, MUTIepKa, NaTIUlIaH, Ipa3 U OPEBH MOKE J1a CE KOHCTATUPA JIeKa HE3aBUCHO
O]l JIOKaIMjaTa Off KOja ce 3€MEHHM BAaKBUTE NMPHMEPOIM KPUBUTE CE€ MOKJIOMYBAaT €IHA CO
Jpyra, OTCTallyBajKM caMO Kaj €JeH MNPOAYKT (MOpPKOB) KaJe C€ H3MEPEHU IOTOJIEMH
KOHIIEHTpauuu Ha Pb Bo Hacenenoto mecro Momrtuna (He € NMPUKaXKaHO BO TpapuKOT
nopajay TorojieMa MperJIeHOCT 3a OCTaHaTUTE MOoJAToIHM). Bo oapeneHu NpoOIyKTH Ha
pa3IMYHM JIOKALMK KaJie € MepeHa KOHILEHTpalfjara Ha OJOBO MOKaXyBa BPEIHOCTU Haj
makcumaiHo go3Bosieaute (kaae MJIK e 1,00 mg/kg criopen IpaBuiiHuK 3a KOJHYECTBO HA
NECTULUAN U APYTH OTPOBHU MaTEpUH, XOPMOHH, aHTUOMOTHII M MUKOTOKCHHH KOU MOXKAT
Ja ce Hajaar BO KMBOTHM HamupHuuu —CiyxOen BecHuk 59/83 u 79/87), HO Hema
IPONOPIMOHATTHA TOBP3aHOCT Ha OTCTAIlyBambaTa O]l JIOKAI[UHTE.

Hcro Taka m KpuBaTa Ha Zn BO MCIUTAHWUTE TPOIYKTH CE€ TOKJIOMYBa O] JIOKAIHja BO
JIOKalKja, OTCTAMyBajKU UCTO TaKa caMo Kaj IPUMEPOKOT 01 MOPKOB 3€MEH OJ1 JIOKaIijaTa 0]l
Momrrna. PasrineayBajku Tu rpaduIUTe 3a KOHIEHTPAIIMUTE HA MPUCYCTBO HA OCTAHATHUTE
UCHUITYBaHH TEIIKM METAJId MOXE Ja Ce KOHCTaThpa JeKa HCTUTE C€ IOKIIOIyBaaT 3a
ucnutyBaHuTe Jokamuu. Ox JOOMEHHTE pe3yiaTaTd MOXKE J1a ce Kake JIeKa HE3aBUCHO O]l
OJlIaJICYCHOCTa Ha JIOKalMjaTa Ha 3eMEHH NpoOH, O KpyHaTa Ha XHIPOjaTOBUINTETO HA
pyaaukoT Caca KOHIIEHTPALMUTE HAa TEMIKKM METAIH CEe WUCTH M Kaj HajOJMCKOTO M Kaj
HAjOJ|/1aJICYeHOTO HACEJICHO MECTO.

3a uCIMTaHUTE MPUMEPOIM 3€MEHHU OJf MJIEKO OJ] KPaBU M KO3W Ha JIOKAI[MUTE HU3BOIHO O]
XHUJIPOjaIOBUINTETO Ha pyaHHUK Caca ce M3rOTBEHHW TpaduIy CHOpe] COAPKMHATA HA TEIIKU
METaJIM TI0 JIOKAITUH MMOCEOHO 3a KPaBjo a MOCceOHO 3a K03jO MIICKO.

Opn npuxaxanute pesynratd (Ciouxka 2 u Cnuka 3) Moke Ja ce KOHCTaTHpa  JeKa
KOHIIGHTpalKjaTa Ha Zn € MHOTY IOrojieMa BO OJHOC Ha OCTAaHATUTE WCHUTYBAaHHU METAIH U
BO MJICKOTO 3€MEHO OJl KO3U M OJl KpaBH M TOa OJ CUTE JIOKALWH, JOJEKa 3a OCTaHATHTE
WCIIUTaHU METaJi, KPUBUTE C€ TIOKJIOMYBAaT O]l JIOKAIMja BO Jokaiurja. O moaToIuTe KOu
MITO TH HMaMe 3a MaKCHMallHO JIO3BOJEHM KOHIEHTpauuu (cnopen I[lpaBuiaHumk 3a
KOJIMYECTBO HA TECTUIMIA M JPYTd OTPOBHH MATEpPHH, XOPMOHH, AHTUOMOTHIU W
MHUKOTOKCHHHU KOM MOJKaT Jia C€ HajJaaT BO KMBOTHU HamMupHUIH —Ciyk0eH BecHUK 59/83 u
79/87) ce 3abenexxyBa MHHUMaIHO oTcramyBame of MJIK 3a ucnurtanuTe mpumeponu Ha
MJIEKO Ha jioKaijaTa Morrruiia Ha 7 KM HU3BOAHO 01 XHUPOjaIOBHIITETO.

OBne MoXxe /a ce HampaBu cropenda Ha JOOMEHUTE KOHILIEHTpAalMM Ha TEHIKHM METalu 3a
JOKAlMUTe KOM C€ HU3BOJHO OJl XHUAPOjaJOBHUIITETO KaJe HMCTOTO OM MOXKENIO Ja HMa
BIMjaHUE, U pe3yJaTaTUTe NOOWEHU 3a KOHLEHTpalMjaTa Ha TEIIKH METaad 3a 3eMEHUTE
IPUMEPOIIH 0J1 MiIeKO o TokanujaTta [laBmmy J{on kaje XuIpojaloBUIITETO HEMa BIIHjaHUE.
CnopenyBajku Ty pe3yaTaTUTe AOOMEHH O]l aHAJU3UTE Ha MPUMEPOLIUTE MIIEKO 3€MEHHU O
nokanujata [laBamu Jlonm He ce 3a0enexyBa OTCTallyBambe Ha BPEIHOCTUTE OFf OCTAHATHTE
JOKAallMU KaJie XHUAPOjaJIOBHIITETO MOXE [ BIHjac AMPEKTHO WM WHAMPEKTHO Ha
UCTIUTYBaHUTE TTPOU3BOIH.
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6. 3AKJIYUYOK

Cropen noOMeHHMTE pe3yiaTaTH 3a KOHIGHTpalMja Ha TEIIKH METald BO PACTUTEITHHUTE
IPOM3BOJIM MOJKE J]a C€ 3aKJIy4d JIeKa HE3aBUCHO OJ1 JIOKAlljaTa BPEJHOCTHTE C€ CKOPO MCTU
3a CHTE MCIUTYBAaHU JIOKAIIMK HE3aBHCHO O/ HUBHATA OJIAJICYEHOCT OJ XHJPOjaIOBUILTETO.
[Torpe6GHO € na ce HampaBaT JOMOJHUTEIHU HCIUTYBaka Ha TEPEHOT, OAHOCHO J1a Ce 3eMaT
OPUMEPOIM OJf UCTU MPOOH, OF TOYBHM M BOAU OJ JIOKAIIMM KajJe € YTBPJIEHO JeKa
XHUJIPOjAIOBUIITETO HEMa HUKAaKBO BIIMjaHUE 3a Ja C€ BUAM MHUHEPOJIOUIKMOT COCTaB Ha
1OYBaTa U BOJUTE KOM CE€ 3aCTalleHH Ha OBOj TEPEH.

Joneka ox moparouuTe 100MEHU 3a MPUCYCTBOTO HA TEUIKHM METAIM BO KPaBjOTO M KO3jOTO
MJIEKO C€ TJIe/1a JIeKa U OJ1 MecTaTa Ha 3eMEHH IpoOu IMOJ BIMjaHHE HA XHUJIPOjATOBUILTETO U
O]l JIOKAIlMWTE KaJile HeMa BIHMjaHHE KOHILIEHTpalMjaTa Ha TEIIKW METalu € HCTa Aypu
norojiemMa 3a Zn BO OJJHOC Ha APYTUTE JOKAIUH.

[Ipeky cnpoBemyBame Ha TOYECTH MEpema Ha KOHIEHTpalMjaTa Ha TEHIKH METald O]
IPUMEPOIH KOU OMJIe HCITUTAHU J0 Cera 3€MEHHU O] UCTUTE JIOKAIIMH KaKO U Cera, MOXe Jia ce
HammpaBU €/HAa aHaIM3a 3a Toa Jajd Ce 3roJieMyBa WM HaMalyBa BJIMjaHUETO Ha
XHUJIPOjAIOBUINTETO BP3 J)KMBOTHATA CPEIMHA a MPEKY Toa M Ha 37paBjeTo Ha JyreTo, a MCTO
Taka Ke MOXe Ja ce BHIM M e(UKacHOCTAa Ha MPEB3EMEHUTE MEPKH 3a CIIpEUyBame Ha
3araJlyBameTo.

Kako mMepku 3a cripedyBame Ha 3aralyBameTo O] XOIPOjaoBUINTETO Ha pyaHuK Caca /1o cera
ce MPEeB3EMEHH CIICAHUTE MPKU:

® pEKyJITHBAIMja HA BeKe 3aBpUICHHU jasoBHINTA (jasoBuinTa Op.1 u 2),

e pexyinTHBalMja Ha  xuapojaoBumrero  Op.3-1  dasa (crabmimsanmja  Ha
XOpH30HTAJIHATA TIOBPIIMHA CO HaHecyBame 0,7m cioj ox pyaauyka janoBuna. [loroa
€ HaHeceH XyMyceH ciioj co acbenmnaa 0,3m u mocaxenu 12.000 GarpeMoBH caJHHUIH
Ha TTOBpIIMHA 071 59,865m?),

e xujapojanoBumTero O6p.3-2 ¢aza, o1 Kaje MITO UMa NOTEHIMjalHa (PyTHTUBHA eMUCH]ja
Ha jaJJOBMHCKA IpamrHa BO aTMocdepara € TOCTaBeH CHCTEM 3a PaclpCcKyBambe Ha
BOJIa (BOJICHU TOTIOBH),

e PenoBHO ce BpIM aHAJIM3a Ha pUMeEpOLH o BoaH (Ha cexou 10 neHa)

e PenoBHO ce BpiM (HEIETHO) OCKYJITAllMja HA AKTUBHOTO XUJIPOJaJIOBUILTE.

e (e BpuIu KBapTajgeH MOHUTOPUHT Ha mouBuTe coryacHo ISO 10381 crangapnor.

Bo ngHmuHA ce TuraHupa Ja ce MpOJOIDKH CO MPEeB3eMame MEPKH 3a 3alTHTAT Ha KUBOTHATA
CpeIMHa W 37paBjeTO Ha JyIe€TO BO COrJacHO Ha OapamaTa Ha 3aKOHOT, HACEIEHUETO U
COTJIACHO TIPOM3BOIHUOT MPOIIEC, U JIa C€ IPOIOIIKH CO CIeNICHhE Ha BIIMjaHHUEeTO Ha PyqHUKOT
Caca u XupojajioBUIITATO BP3 )KUBOTHATA CPEAMHA.
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