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IzveStaj o dobijenim rezultatima u procesu luZenju zlata
iz rude sa novog nalazista Lipa

Uvodne napomene

U skladu sa prihvacenom Ponudom br. 1735/21 od 15. 09 2021. god. za luzenje zlata iz rude sa
novog nalaziSta Lipa od strane Srbija Zijin Copper doo Bor, u Institutu za rudarstvo i metalurgiju u Boru
su izvrSena ispitivanja na dostavljenom kompozitnom uzorku od strane Srbija Zijin Copper doo Bor.

U skladu sa planiranim obimom poslova u predmetnoj Ponudi, ispitivanja luZenja zlata su
ukljucila sledece aktivnosti: formiranje i karakterizaciju kompozitnog uzorka rude i eksperimentalna

laboratorijska ispitivanja luzenja Au iz rude.
1. Formiranje tehnololoskog uzorka i karakterizacija kompozitnog uzorka
1.1 Usitnjavanje kompozitnog uzorka rude sa nalizista Lipa
Kompozitni uzorak rude sa nalaziSta Lipa mase 1kg koji je dostavljen u IRM Bor prikazan je na

slici 1. Kompozitni uzorak rude je samleven na veli¢inu Cestica 100% - 75um a zatim homogenizovan. 1z

pripremljenog uzorka izdvojen je reprezentativan uzorak za izradu hemijske analize.

Slika 1. Kompozitni uzorak rude sa nalazista Lipa
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1.2 Hemijska karakterizacija kompozitnog uzorka rude

Hemijska analiza kompozitnog uzorka rude Lipa prikazana je u tabeli 1.

Tabela 1. Hemijska analiza uzorka

Redr_n Element Sadrzaj

Broj
1. Cu 0,00421 %
2. CUox 0,004 %
3. S 0,90 %
4. Fe 2,81 %
5. Al,O3 14,40 %
6. SiO; 54,25 %
7. Au 0,66 g/t
8. Ag 7,4 glt
9. As 0,0048 %
10. Pb 0,00447 %
11. Zn 0,0134 %

Na osnovu uradene hemijske analize prikazane u tabeli 1., moze se zakljuciti da je sirovina
alumosilikatne mineralne strukture, $to je potvrdeno i mineraloskom analizom uradenom od strane IRM
Bor (Izvestaj o ispitivanju br. 47444 od 27.08.2021. god.).

2. Eksperimentalna laboratorijska ispitivanja luZenja Au iz rude

2.1 Direktno luZenje zlata iz rude primenom tiosulfata

Pripremljeni uzorak rude sa nalizista Lipa mase 500g, veli¢ine Cestica 100% - 75um, tretiran je

postupkom agitacionog luzenja primenom tiosulfatnog rastvora kao reagensa za luzenje. Eksperimenti

luzenja izvedeni su na laboratorijskoj opremi prikazanoj na slici 2.
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Slika 2. Eksperiment luzenja zlata

na laboratorijskoj opremi

Parametri procesa luzenja zlata iz uzorka rude sa nalazista Lipa su izabrani na osnovu iskustva
dobijenih u ranijim istrazivanjima na slicnim sirovinama i koji su pokazali najbolje rezultate u procesima
luzenja zlata.

Eksperiment je izveden pri slede¢im uslovima:

e Reagens za luzenje S,05” uz dodatak aktivatora, katalizatora i ekstragensa za zlato
e Odnos faza C:T=1:5

e Vreme luzenja 48h

e Temperatura 50°C

Nakon zavr§enog procesa luzenja dobijena pulpa je filtrirana na Bihnerovom levku prikazanom na slici 3.

Slika 3. Filtriranje pulpe na Bihnerovom levku
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Nakon filtriranja dobijeni ¢vrsti ostatak (slika 4) je osusen, izmeren, homogenizovan i hemijski

analiziran.

Slika 4. Cvrsti ostatak dobijen nakon luZenja

Masa suvog ¢vrstog ostatka iznosila je 500g. Hemijskom analizom je utvrdeno da je sadrzaj Au u

¢vrstom ostatku 0,18g/t. Postignuti stepen izluzenja zlata je 72,72%.

ZAKLJUCAK

U Institutu za rudarstvo i metalurgiju u Boru na laboratorijskom nivou sproveden je eksperiment
tiosulfatnog luzenja zlata iz 500 g kompozitnog uzorka rude sa nalazista Lipa, veli¢ine Cestica 100%
~75um. Eksperimentom direktnog luzenja zlata rastvorom tiosulfata postignut je stepen izluZenja zlata od
72,72%.

U cilju definisanja optimalnih parametara procesa potrebno je sprovesti detaljnija eksperimentalna

istraZivanja procesa luzenja zlata iz predmetne sirovine.

Testove luzenja realizovali i pripremili izvestaj:

PhD Vesna Coni¢, B.Sc. met.
Suzana Dragulovi¢, B.Sc. teh.
PhD Dragana Bozi¢, B.Sc. met.
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Report on the obtained results in the process of gold leaching
from ore from the new Lipa deposit

Introductory remarks

In accordance with the accepted Offer no.1735/21 signed on September 15, 2021. year, for gold
leaching from new Lipa deposit from th side Serbia Zijin Copper doo Bor, in the Mining and Metallurgy

Institute Bor tests were performed on the delivered composite sample by Serbia Zijin Copper doo Bor.

In accordance with the planned scope of work in this Offer, gold leaching tests included the
following activities: formation and characterization of a composite ore sample and experimental
laboratory tests of Au leaching from ore.

1. Technological sample formation and composite sample characterization

1.1  Crushing of a composite ore sample from the Lipa deposit
The composite ore sample from the Lipa deposit mass 1 kg, which was delivered to IRM Bor, is

shown in Figure 1. The composite ore sample was ground to a particle size of 100% — 75um and then

homogenized. A representative sample for chemical analysis was selected from the prepared sample.

Figure 1. Composite ore sample from Lipa deposit
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b) Chemical characterization of composite ore Lipa sample

Chemical analysis of the composite ore Lipa sample was presented in the Table 1.

Table 1. Chemical analysis of the sample

No. Element Content
1. Cu 0,00421 %
2. ClUox 0,004 %
3. S 0,90 %
4, Fe 2,81 %
5. Al,O3 14,40 %
6. SiO; 54,25 %
7. Au 0,66 g/t
8. Ag 7,4 glt
9. As 0,0048 %
10. Pb 0,00447 %
11. Zn 0,0134 %

Based on the chemical analysis shown in Table 1, it can be concluded that the raw material is an
aluminosilicate mineral structure, which is confirmed by the mineralogical analysis performed by IRM
Bor (Test Report No. 47444 of 27.08.2021.).

2. Experimental laboratory tests of Au leaching from ore

2.1  Direct leaching of gold from ore using thiosulfate

The prepared ore sample from the Lipa massif weighing 500 g, particle size 100% — 75um, was

treated by agitation leaching using thiosulfate solution as leaching reagent. Leaching experiments were

performed on the laboratory equipment shown in Figure 2.
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Figure 2. Experiment leaching of gold

on laboratory equipment

The parameters of the gold leaching process from the ore Lipa deposit sample were selected based
on the experience gained in previous research on similar raw materials and which showed the best results

in the gold leaching processes. The experiment was performed under the following conditions:

« Reagent for leaching S,05 % with the addition of activators, catalysts and gold extractants
* Phase ratio S:L=15

» Leaching time 48h

» Temperature 50°C

After the leaching process was finished, the obtained pulp was filtered on the Bihner funnel shown
in Figure 3.

Figure 3. Pulp filtration on a Bihner funnel
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After filtration, the obtained solid residue (Figure 4) was dried, measured, homogenized and

chemically analyzed.

Figure 4. Solid residue obtained after leaching

The mass of dry solid residue was 500g. Chemical analysis showed that the Au content in the

solid residue was 0.18 g/t. The achieved degree of gold leaching is 72.72%.

CONCLUSION

At the Institute of Mining and Metallurgy in Bor, at the laboratory level, an experiment of
thiosulfate leaching of gold from a 500 g composite sample of ore from the Lipa deposit, particle size
100% ~ 75um, was conducted. The experiment of direct leaching of gold with thiosulfate solution
achieved a degree of gold leaching of 72.72%.

In order to define the optimal process parameters, it is necessary to conduct more detailed

experimental research of the process of leaching gold from the Lipa raw material.

Leaching tests realized and prepared a report:

PhD Vesna Conié¢, B.Sc. met.
Suzana Dragulovi¢, B.Sc. tech.
PhD Dragana Bozi¢, B.Sc. met.
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19210 Bor, Serbia
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19210 bop. Cpbuja

Laboratory for chemical investigation

. . oy 23.09.2021.
LleHTap 3a pa3BojHe TEXHOJIOTHjE Y
MeTalypruju

194-110

M3BEUITAJ O UCITUTUBABY 6p. 47655

1.Jatym npujema y3opka: 16.09.2021.

2.Bpcra /wndpa/nopekno ysopka: Zijin -JIMITA -/LleHTap 3a pa3BojHe TeXHOJIOrHje y MeTanypruju/194-110/

3.IToceGHM ycnOBH/ IOy HA/OACTyaba Be3aHa 3a y30pKoBame: AHanu3a je paljeHa Ha y30pLuMa Koje je 10CTaBHO
KOPHCHHUK.

4.IlonyHe,u3y3uMaH>a WK OJACTYyNama BE€3aHE 3a HCITUTUBAKE: -

ACS-aHanu3arop yr/beHuka u cymropa
AAS-aToMcka ancoprnuroHa crekTpooTomMeTpHja

Merona: ICP-AES-aroMcKka eMHCHOHA CTIEKTPOMETpHja ca HHAYKTHUBHO KYTIIOBAHOM MJ1a3MOM
G-rpaBuUMeTpHja

M3Bewraj npunpemuo

-

3a Xemyjcka ftcnmusal—ba

VYnpasuuk Jlabopatopuje

Ve

7

1 x LleHTtpy 3a pa3BojHe TeXHOJOTHje y MeTanypruju-/Jbumanu Aspamoruh/
HocraBsbeHo: 1 x LleHTpy 3a pa3BojHe TexHOJOTHje Yy MeTanypruju-/Becuu [{onuh/
1 %z Apxusu JlaGopaTopuje 3a XeMHjcka HCNUTHBAbA

-Jlatu pe3ynTaTi ce OJIHOCe CaMO HA UCIIHTaHe y30pKe

-H3sewraj ce He MOXKe YMHO? TH Ge3 P ynp nab .32 xem. uCNUTHBABA
-KanGe 1 pexnamauuje Ha HALW Pax MOKETE YNYTHTH aupekTopy MHCTHTYTA 33 PyNapeTBO M METANyprijy
-bpoj pel a ged jeno h y 120 .32 XeM. HCMHTH.

Ctplon2

QF-957.104 Hacnona crpana-H3Bewraj o ucnutusawy Hsname o6p: 2
Marnuun goxkyment QP-959.34, Tlpusor: 4
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i

MINING AND METALLURGY INSTITUTE BOR
Laboratory for chemical investigation

35 Zeleni bulevar, POB 132
19210 Bor. Serbia

UzBewuraj o ucnutHBamwy 6p. 47655

O3Haka y30pka
R T el B e
% AlO;5 14.40
ppm As 480
ppm Pb 447 ICP-AES *VMK J.g.1
ppm Zn 134
ppm Cu 421
ppm Cuox 40 AAS VMK E.h.16
g/t Au 0.66
FA/AAS VMK E.e/h.5
g/t Ag 7.4
%S 0.90 ACS VMK E.z.1
% Fe 2.81 ICP-AES *VMK J.g.1
% SiO, 54.25 G VMK E.b.3
% H,0 1.60 G *SRPS B.G8.471
Kpaj u3BeiuTaja 0 HCNIUTHBAY.
Hzname2 QF-957.104 Octane crpane -U3Bewraj o ucnutuBamwy Msnamwe oop: 2

Matnunu nokyment QP-HTK-959.34, Tlpusior: 4
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LlenTap 3a pa3BojHe TEXHOJIOTH]E Y 05.10.2021.
MeTalypruju

194-110

M3BELLITAJ O UICTTUTUBABY 6p. 47842
1.darym npujema y3opka: 27.09.2021.

2.Bpcra /undpa/nopeksio yzopka: Ocratak HaKoH Jyxketa 31ata -Excriepument 1 u 2 -LleHTap 3a pa3BojHe
TEXHOJIOTHje Yy MeTanypruju -/194-110/

3.IToceGHu ycnoBH/OOMyHa/OACTyNnawa Be3aHa 3a y30pKoBame: AHanmu3a je palieHa Ha y30pLUMMa Koje je I0CTaBHO
KOPHCHHUK.

4.JlonyHe,u3y3uMara Win OACTYMarba BE3aHE 33 UCTIUTHBAE: -

Enement
g/t Au
O3Haka y3opka
Lipa-Excniepument 1 27.09.2021. 0.18
}
AHanuTHyKa MeTona FA/AAS
Crangapn/¥Y nyTcTBo

Mertona:

FA- nnameHa aHanu3a njieMeHUTUX MeTalla/Kynenauuja/
AAS- aToMCKa ancopruHoHa crnekTpopoToMeTpHja
Lb« . s &
~  Hsewraj npunpemuno bpoj jenunuua
FJIaBHU HHKEHEp: 21,8

Vnpasuuk Jlaboparopuje
3a_XeMHjCKa UCITUTHBAMA

~T

)

1 x LlenTpy 3a pa3BojHe TeXHOJOrHje Yy MeTanypruju-/Jbusbanu Appamosuh/
1 x LleHTpy 3a pa3BojHe TeXHOJIOTHje Y MeTanypruju-/BecHu Llonuh/
1 2 Apxusu JlaGoparopuje 3a XeMHjcka HCITUTHBAHA

JlocTaB/beHO:

-JlaTh Pe3yNTaTH Ce OUHOCE CAMO HA HCIHTAHE Y30pKe

-H3Bewraj ce He moke ymHOxaBaTh Ge3 onobpersa ynpapHuka 1ad 33 XeM. HCIHTHBAA

-XKanbe u peknamaumje Ha HAW pan MOXKeTe YNyTHTH AnpexTopy MHCTHTYTA 32 pyaapCTBO 1 METANyprujy
-bpoj j peh ¢ jeno h y nab .3a XeM. HCNUTH,

Crplonl
QF-957.104 HacnoHa crpana-H3sewtaj o ucnurusawy H3snamwe obp: 2
Maru4nu gokyment QP-959.34, Tlpusor: 4
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