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PE3IOME

Mpv npepaboTkata Ha MWHepanHUTe CYpOBMHM HeM3BEXHO Ce NomyyaBaT M MPOAYKTM, YMSITO KOMMYECTBEHA XapaKTEpUCTWKA HE OTroBapsl HUTO Ha Tasu Ha
KOHLIEHTPATUTE, HUTO Ha oTnagbuuTe. Te Ce HapuyaT MEXAMHHM MPOAYKTY U B TEXHOMOMMYHUTE CXEMM Ce BPbLUAT HAHOBO B LKbA 3a npepaboTtka. MscToto, B
KOETO Ce BpbLUaT € eAuH OT OCHOBHUTE BBNPOCK Ha npepabotBaTenHuTe cxemu. B HacTosiwata ctatus ce npeanara MeToZ 3a onpefensiHe Ha Hail-NoAXoAsLLOTO
MSICTO 3@ BKMKYBAHE HA TE3W MPOAYKTW MpW M3rpaxdaHe Ha CEnekTMBHW TEXHOMOTWYHM cxemu. MeTogbT e OCHOBaH Ha MpedBapuTeNHO M3yvaBaHe Ha
TEXHONOrMYHaTa XapakTepUCTUKa Ha NpoaykTuTe. OTXBBPNS Ce U3PaXGaHETO Ha CXeMU caMo Ha §a3a CbAbPKAHWETO HA OCHOBEH KOMMOHEHT B OTAEMHUTE TOUKM.

BbBEJEHVE

Hait-yecto u3nonsysaHata MeToauMKa 3a M3rpaxdaHe Ha
TEXHOMOMMYHM CXEMW Ha cenekuws Ha pyan ce 6asupa
OCHOBHO Ha XMMWYECKUs CbCTaB Ha MNpOAYKTUTE, KaTo
Lienesarta (hbyHKUMA € MaKCUMarHO M3BMUYaHe Ha OCHOBHUTE
KOMMOHEHTW C HAi-BUCOKO Ka4yecTBO Ha  MONyyeHuTe
KOHLieHTpaTW. Bb3 OCHOBa Ha KMHeTMKaTa Ha droTauus Ha
OCHOBHWSI KOMMOHEHT Ce onpefens BPeMeTo Ha OCHOBHA
roTauus 3a MbpBUAT KOMMOHEHT NP MPSKO CENEeKTUBHM
CXeMU, WNM Ha KOMEeKTWBHA (hroTauust npu KOMEKTUBHO-
cenektmHn cxemu. Crneg ToBa MOCnedoBaTeNniHoO  ce
ekcnepumeHTMpa 6Opos M cxemata Ha MpeuucTHUTE K
KOHTPOMHU onepaumu. Tasu npouedypa € gocta gvnra. Mpu
Hes ce [orycka rpelka, 4Ye MSCTOTO Ha BKMKYBaHe Ha
MEXOUHHUTE NPOAYKTU NpW 3aTBapsiHe Ha (ProTaLMOHHUTE
CXemu, ce ornpefens camo OT CbbPXKaHWETO Ha OCHOBHWSA
KOMMOHEHT B TAX.

B pesynTaT Ha MHOrOroAuLIHN TEXHONOMMYHN M3CNEABaHNS,
npoBexaaHu B lwect oboratutenHn abpukn y  Hac,
npepaboTBaliy MeaHu cyndwmanu pyaou, Be ycTaHOBEHO, ye
ONpesensLLyM 3a NpaBuIHNUS U3BOp Ha MACTOTO Ha BKIMKOYBaAHE
Ha MEXOMHHUTE MPOLYKTW B TEXHOMOMMYHUTE CXEMW, HE ca
CbObPXaHWETO Ha OCHOBHMAT KOMMOHEHT, a@ HEroBus
3bPHOMETPUYEH U MUHEPANIOXKM CbCTaB. B HAKOWM MEXOUHHM
MPOLYKTW Ce HaTpynBaT MbpBUYHUA U BTOPUYHM LLNAMOBE, KaTo
HanpuUMep B KOHLIEHTpaTa OT KOHTpONHaTa ¢hrotauus Ha Ka-
MepHWS MIPOAYKT OT MbpBa NpeyncTHa onepaups. Mpousxogst
Ha Te3W LUNamMoBe e KakTo oT JobusHuTe paboTtw, Taka u OT
NpecMuUnaHe B LMKINTE Ha CMUMaHe Ha pygata, U JocMuUniaHe
Ha KOHLEHTpaTW 1 MEXAWHHU npoaykTh. lNpu onepauumte Ha
pocMmunaHe, obMKHOBEHO MPOAYKTUTE Ce Krmacvpat npeadsa-
PUTENHO, KaTO LUNAamMOBMTE KNacu Ce W3npawlaT AUMPEKTHO B

MPeYNCTHN onepaumu. Taka nonagHanuTe UHU PyoHU W
HEPYAHW YacTULM CbBMECTHO C efpuTe (HOpMarHu pasmepu)
yacTvuy, B OnepaLunTe Ha OCHOBHA, KOHTPOIHA W MPEYMCTHA
chnoTauum, ca ¢ pasnMyHa OT OCHOBHaTa Maca o0oraTvMOocT.
HamansBa ce M3BMMYaHETO KakTO Ha (BMHUTE, Taka W Ha Teau ¢
HOPMaJTHU pa3Mepy YacTULM.

OCHOBHW EKCMEPUMEHTW A KOMEHTAPUA

Mpu npeanoxeHata MeTodMka 3a W3rpaxgaHe Ha
CEeNneKTUBHUTE TEXHONOMM4YHM CXeMn OCHOBHO ce o6pbma
BHMMaHWe Ha 000raTMMocTTa Ha MUHEepannTe B MeEXOANHHUTE
npoaykTu. TS ce onpeafens OT MUHEpanHus CbCTas, CTeneHTa
Ha paskpuBaHe Ha MWHepanHWTE 3bpHA, 3bPHOMETPUYHA
XapakTepucTuka W CbObpXaHue Ha OTAENHWUTE MUHeparnHu
BuaoBe. PeobT Ha marpaxgaHe Ha TEXHONOrMYHaTa cxema €
crnegHus:

1. Onpegens ce TOYHO LenTa Ha cenekuusata. Toea ce
M3BbpLUBA Bb3 OCHOBA Ha TOYEH UKOHOMUYECKW aHanu3: B
33BMCUMOCT OT CbAbPXKAHWUETO Ha OTAENHUTE KOMMO-
HEHTU B pyAaTa; MOMEHTHWUTE U MPOTHO3HM LEHM Ha
KOHLIEHTpaTUTE C Pa3nnyHO Ka4ecTBO U ChAbPXaHWE Ha
npuMecnTe; NasapHaTa HWLWa Ha NPOAYKTUTE B CTpaHaTta
W Bb3MOXHaTa TakaBa B CBETA; U He Ha NOCMNEHO MACTO
TEXHOMOTMYHUTE Bb3MOXKHOCTM 3a peannsvpaHe Ha
OTZENHUTE BapUaHTL.

2. [pocnensiBa ce napanenHata KMHeTWKa Ha hioTaums Ha
BCWYKM ChAbPXKALLYM CE B CYPOBUHATA KOMMOHEHTH.

3. W3yyaBa ce Ha CbBPEMEHHO HMBO MUHepanoxkata
XapakTepUCTUKa Ha OTAEnHUTEe (HPaKLMOHHO CHEMaHW
KOHLIEHTpaTH 1 3arybuTe B KpailHus OTnagbk.

4. Bb3 0cHOBa Ha nonyyeHaTa oT Touku 1-3 uHchopmauus ce
CbCTaBA Cxemata Ha (rotauus, KosTO Cxema Cce



npoBepsiea B nabopaTopHU YCNoBUS 4pe3 OnUTU B 5. B 3aBucuMoCT OT pesynTatute OT ONUTUTE B 3aTBOPEH
3aTBOPEH LMKbA. UMKbM Ce W3BbPLUBAT KOPEKUMM MO TeXHomnoruyHata
CXema, ako ce Hanara.
Pyna
/emana 52 % -0,08mm/
r’40%r|fnpnoi
N

I ocHoBHA (uroTamma
H pena mo 4 kamepu DR-500V)

II ocHoBHa droTarms
4 pena mo 4 kamepu DR-500V

4 pena no 6 kamepu DR-500V

IIT ocHoBHa oTarms

Knacugukarms

Kontponua ¢moramis

4 pera no 6 kamepu DR-500Y

I npeurcraa duioraius
8 6posx DR-500 V

KoHTponHa qoTarms

12 6post DR-500 V

l

II nperHcTHA onepaims
6 Opos DR-300 V

T npeunctHa dumoTamm
4 6pos DR-300 V

Kourponua dorams
5 6pos DR-300 V

IV npegncTHa dnotarms
2 6pos DR-300 V

W MejneH KOHIEHTpAT

Otnagek

Oueypa 1. MpednazaHa MexHOO2UYHa CXeMa 3a cenekyus Ha pydama om MecmopoxdeHue Enayume

Taka w3noxeHaTa MeTOOuWKa OTHECEHa 3a MedHata pyna
npepaboteaHa BbB (habpuka Enauute nokasea, 4ve Hai-
noaxodsiia 3a Tasu pyda € cxemara nokasaHa Ha cur. 1. Ta e
n3rpafeHa Bb3 OCHOBA Ha CnegHuTe 0CobeHoCcTU B
XapakTepucTukata Ha pygara:

1.

Heobxogumo e fa ce monyyn KOMEeKTUBEH KOHLEHTpaT
CbC CbabpkaHue Ha mep 22-24 %, npu MakcumanHo
W3BINYAHE HA MEOHWUTE MUHEPanK 1 3NaToTo.

OCHOBHW KOMMOHEHTW B pydaTa ca MegTa, 3MmaToTo
monubaeHa. KuHeTwkata Ha cpnoTaums, cHeTw B nabo-
paTopHU YCIOBWS, ca fafeHu Ha ¢ur. 2.

MwuHepanoxkaTa XapakTepucTuka Ha OTAENHUTE KOHLIEH-
Tpatu (npu pH Ha cpepata 9, nogabpxaHo ¢ Ca/OH/y),
CHETW B Kpas Ha BTOpaTa, YeTBbpTaTa, WecTara, AeceTa-
Ta M YeTUpUHaZeceTaTa MUHYTH (BX. cour.3) e cnepHarta:
lMpes mbpBuTE ABE MUHYTU B KOHLEHTpaTa Ce u3Bnuuar
OCHOBHO CBODOAHM xankonupuToBn 3bpHa. OTCbCTBYBaT

CpacTbLM, KAKTO Ha Xarkonuputa CbC CKanHUTe MUHe-
panu, Taka W Ha xankonuputa ¢ nuputa. Cpewlat ce
cBODOAHN MONMBAEHNTOBH 3bpHa.



Séu . %7 QOueypa 3. CooObpxaHue Ha Cu npu hpakyUOHHO CHEMaHe Ha
Mo 70

e naHama
! J— — Ot Tpetara u yetBbpTata MuHyTH okono 30 % ot u3ene-
I /V"—— YEHUTE B KOHLEHTpaTa 3bpHa ca CBOBOAHM XamKo-
80 1 —
MNUPUTOBY, XanKO3MHOBM 11 6OPHITOBM 3bpHa. OcTaHanuTe
I 3 3bpHA Ca CpacTbL) HA MeHUTE MUHepanu ¢ NupuTa U
60 2 /\/' i MUHEPamTe Ha BMECTBALLMTE CKan.
af 3 — Ot yeTBbPTATA [0 LIECTATa MUHYTU M3BNEYEHUTE 3bPHA
l ca 6oraT Ha MeHN MUHepanHi cpacTbuy. KaTto cBo-
20 || 60/HM 3bPHA Ce CpeLLaT camo CBOBOIHI MMPUTHM 3bpHA.
o % — Ot wectata [0 fiecetata MUHYTU Ce M3BnMYaT BemHn
- CpacTbLy Ha MeaHUTe MUHepanu v nuputa. MpuckeTear
| 2 4 6 8 10 12 14y, [min] 11 cBOBOHM MOMMBAEHUTOBM 3bpHA.
— Ot fecetara 10 YeTMpUHAZECeTaTa MUHYTU OCHOBHO Ce
Quazypa 2.. CymapHU KpUBU Ha KUHeMUKama Ha u3ernuyare Ha n3BnMYaT 6eIHN CPaCTbLM.
med (2), amamo (3) u monu6deH (1) om pydama Ha —  3arybuTe B kpaitHusT 0TnagbK ca okono 30 % oT MeATa B
mecmopoxderue Enayume cpacTbLy 1 50 % B Knack nog 0,02 mm. 31aTOTO OCHOBHO
€ BNPbCHATO B KBAPLIOBM 3bpHa.
Beur %
16 C npeparioxeHaTa Ha dur. 1 cxema ce [aBa Bb3MOXHOCT
1t MEXIMHHUTE NPOAYKTM [a nonajat B TOYKM OT TeXHOMo-

rMyHaTa cxema, KOWTO OTFOBapsT Ha TsxHaTa oboratumoct. B
Tabnmua 1 ca [afeHW CPaBHWUTENHWTE [aHHM OT OMUTW B
; nabopaTopHM YCroBMs Mo AEiCTBYBaLLaTa cxema Ha abpuka
Enaumute (cur.4) n no cbCTaBeHaTa Bb3 OCHOBA Ha npef-
naraHaTa MeToAMKa cxema. 3a [a ce ocurypu B aeiicTealyata
tabpuka HeobxoaumMoTo Bpeme Ha ¢rotaums - 14 min B
MOHTMpaHus BbB (habpukaTa prioTaumoHeH poHT, cneaea aa
noeuwHu NTbTHOCTTa 0T 32 % Ha 38-40 % TBBPAO.
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IV npeumnctHa cproTaums

Cu KoHueHTpaT Otnagbk

®Oueypa 4. TexHonoauyHa cxema Ha Oelicmeaujama ¢habpuka Enayume

Tabnuua 1. TeXHONOMYHM pe3ynTaT OT CPAaBHUTENHW OMUTKM C Pyan OT MecTopoxaerue Enauute
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| npeuncTHa pnoTaums

[ npeuncTHa croTauus

| Cu KoHUeHTpaT

[l npeuncTHa cnotaums

Il npeuncTHa dnoTaums

[I Cu KoHUEHTpaT

Knacudukauus

90%-0,08mm D

| npeumcTHa dnoTauus

KoHTpornHa ¢noTaums

OTnagbk

Queypa 5. MpednazaHa mexHono2u4YHa cxema 3a cenekyus Ha pydama om mecmopoxdeHue Yernoney

40 {- : 3

20

4 2; 12 16 2‘0 2'4 tq,n[min.]
Queypa 6. KuHemuka Ha ¢hromayusi Ha MuHepanume
cudbpxawju Cu; As u Au e pydama Ha MecmopoxoeHue
Yernoney
1— usenuyane As, 2 - uzenuyare Cu, 3 - usgnuyare Au

Mpu cnefBaHe Ha NOCOYEHUS Pef € CbCTaBeHa W cxemarta
Ha dnotaums Ha pygaTta npepaboTtBaHa BbB habpuka
Yenoney (cur.5). OTnnumTenHa yepTta Ha pygata € BUCOKOTO

CbbpXaHue Ha apceH u 3nato (cur.6). MegHuTe MuHepanu
ca cyndgoconu n xankonuput. Pygata Cbabpxa 3Ha4YUTENHM
KonmyectBa NMMpUT. 3naToTo € pasnpefeneHo paBHOMEPHO
Mexay MefHute MuHepanu u nuputa. OcHoBHaTa 3ajava,
KOSITO Ce MOCTaBsl TyK € M30NMpaHe Ha apCeHa BbB Bb3MOXEH
Mo KONMMYECTBO Hal-ManmbK MPOZYKT NpW  MaKkcUManHo
13BMMYaHe Ha 3naro.

ApCeHbT € CBbp3aH OCHOBHO CbC Cyndoconute nog
chopmata Ha TeTpaegpuT W eHeprut. Cyndoconute ca nexo
wnamysawy muHepanu. Mpu cmunade go 55 % -0,08 mm,
OCHOBHaTa 4acT OT MWHeparnHuTe 3bpHa Ha cyndoconuTe ca
paskpuTi. KonmyectBoTo cpacTbuUm Ha cyndoconuTe ¢ nuputa
W cKanHuTe MuHepanu e manko. CpacTbum Ha cyndoconu ¢
XamnkonupuTHM 3bpHa MOYTM OTCBCTBYBAT.XapakTepHO e
00BMBAHETO Ha XamnKoMMPUTHUTE 3bPHA C (MHW YacTULM OT
NPecMnsaHM 3bpHa Ha cyndoconu. Ha 6asa Ha kuHeTukaTta
(ur.4) n xapakTepucTukata Ha MpOAYKTUTE € CbCTaBeHa
cxemata Ha cwur. 5. lpegumcTeata Ha Tasn cxema ce
[O0Ka3BaT uYpe3  CpaBHUTENHUTE TEXHOMOTMYHM MoKasaTenu
CMpsAMO  Te3u MOMyyeHu Mo [ercTByBallaTa Cxema Ha
thabpukata (Tabnuua 2, ur.7).

3axpaHBaHe 70 % -0,08 mm, 34 % T8bpA0

Ca0-200 mg/l

OcHoBHa ¢hnoTtaums

\ 4

A 4

Knacudpukal,

| npeyncTHa GnoTaums

v

KoHTponHa noTauus

\ 4




[l npeymncTHa chnoTaums

Cu koHUeHTpaT

OTtnagbk

Queypa 7. TexHonoau4Ha cxema Ha delicmeysaujama ghabpuka Yenoney

Ta6nmu,a 2. TexHonornyHu pe3yntatu OT CPaBHUTENHU ONTU C pyAa OT MECTOpPOXOEeHWE Yenoney

3AKITIOYEHNE

Ha ocHoBaHue Ha nonyvyeHuTe pesyntatu oT nposeaeHuTe

n3cneasaHnd, no npepnaraHite CXemu, BbB (ba6pI/IKI/I
EﬂaLWITe 1 Yenoney Moxem ga Hanpasum cnegHuTe n3Boaun:

1.

MpeanoxeHata METOAMKA 3a W3rpaxaaHe Ha Cenek-
TUBHWUTE TEXHONOMMYHM CXEMM, MO3BONSIBA Aa CE HaManu
obema Ha Heobxopumarta nabopatopHa paboTa, kaTo ce
aKLEHTMPa Ha BUCOKO pa3BuTaTa 40 HACTOSLMST MOMEHT
WHCTPyMEHTanHa TEeXHUKa 3a W3CneBaHe Ha BeLLECT-
BEHUSAT CbCTaB Ha MPOAYKTUTE. BKMtouBAHETO Ha Mex-
OVHHUTE NPOAYKTW B HaW-MOAXOAALLATa 3a TAX TOYKa,
rapaHTMpa BWCOKW TEXHOMOTMYHW pPe3ynTaTW, Hamans-
BaHe pa3xofa Ha eHeprus M No-paunoHarnHoO pasnomno-
XeHue Ha obopyaBaHeTo.

[MpenopbyaHa 3a nybnukysaHe om

kamedpa “MurepanHu mexHonoauu” Ha MTQ®

2. WsnoxeHaTa MeToauka e yHuMBepcanHa. Ta mMoxe Ja ce
M3Mon3yBa MpU CbCTABSHETO HA TEXHONOMMYHW Cenek-
TUBHM cxemu, Basupally ce Ha NPUHUMUNUTE Ha MUHepar-
HWUTE TEXHOMOTUM: TPaBUTALMOHHM; MarHUTHW; enexkTpo-
CTaTUYECKW; XWApO-TEPMOXUMUYECKM; (DIIOTALMOHHU 1
KOMOWHMpPaHN.
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A METHOD FOR SELECTIVE TECHNOLOGICAL FLOWSHEETS SYNTHESIS

Antoaneta Boteva

University of Mining and Geology
“St. Ivan Rilski”
1700 Sofia

Bulgaria

ABSTRACT

In process of the mineral treating it is obtain several products with very low grade for concentrate, but very grade for tailing. That middling products have to be input
in some places of the flowsheet. The choice of the place is very imported for all technological results. That is the main decision in process of flowsheets construction.

INTRODUCTION

The most commonly used method for development of
selective technological flowsheets for ore processing is based
principally upon the chemical composition of the products,
while the objective is to achieve maximum recovery of the
target components at a higher possible grade for the
concentrates obtained. Based upon the flotation kinetics of the
principal component, either the time needed for its rougher
flotation in the case of direct selective flowsheets or the time
needed for collective flotation in the case of collective selective
flowsheets is estimated. Further on step by step, the number
and the flowsheet type for the cleaning and scavenger
operations are tested. This procedure is a rather lengthy one.
Its principal drawback and a source of mistakes lies in the fact
that the place for middling return, in case of locked tests, is
determined on the basis of the concentration of the principal
component only.

Based upon technological studies performed over several
years in six Bulgarian processing mills treating copper sulphide
ores, it was established, that the decisive factor concerning the
point of middlings return is the granulometric and mineralogical
composition, rather than the concentration of the principal
component. Both mining itself as well as overgrinding occurring
during ore grinding and middlings and concentrates regrinding
cycles could be a potential sources of slimes generation.
Usually for regrinding operations the products are classified in
advance, the slime classes being directed towards cleaning
operations. Thus the fine ore and gangue particles which have
different susceptibility to flotation report together with the
normal sized particles into rougher, scavenger and cleaner
flotation circuits. This contributes to overall recovery decline
both for the fine and for the normal sized particles.

PRINCIPAL EXPERIMENTAL SET-UP AND
COMMENTS

In the suggested method for selective flowsheets
design, a principal emphasis is placed on minerals
recovery from the middlings. This characteristic is
linked to mineral composition, degree of mineral

liberation, granulometric characteristics and the
content of the different mineral types. A
technological flowsheet is designed in the following
sequence:

4. The objective of the selection is figured out
precisely. This is accomplished via punctual
economic analysis: owing to the content of
various components in the ore; the existing and
the anticipated prices of mineral concentrates
with different metal and impurities content; the
market niche of the products locally and abroad;
last but not least - the technological possibilities
for realisation of the various options.

5. The parallel flotation kinetics for the whole
range of components met in the ore is
estimated.

6. The mineralogical characteristic of the different
fractions of concentrates and the reasons for
tailing losses is determined using up-to-date
instrumentation.

7. Based upon the findings from p. 1-3 above, a
flotation flowsheet is synthesised and is further
validated on lab scale via closed cycle tests.

8. Based upon the results from the locked cycle
tests, flowsheet alterations are envisaged if
needed.

The above described procedure tested for the
copper ore treated in Elatzite processing plant has
suggested that for this ore the optimal flowsheet is
the one illustrated at Figure 1. It has been designed
taking into account the following peculiarities of the
ore and requirements:

FOONLIHNK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Puncku”, mom 44-45 (2002), ceumsk Il JOBUB U TPEPABOTKA HA MUHEPAJIHU CYPOBUHN
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Input (grinding 52 % -0,08 mm)
(40 % solid)

Ve

I rougher flotation
< [ 4 rows with 4 cells DR-500V l

1 rougher flotation

\ 4

4 TOWS Wit 6 Celfs DR-500V—_|

by

Il rougher flotation

v

|__Classification | | Scavenger flotation

| cleaner flotation |

Scavenger flotation

v'+<

12-cefts BR-500y——Pp—{ - P>

Il cleaner flotation

\ 4

Y—p|  G6cels DRS00V

IV cleaner flotation
2 cells DR-300 V

Copper concentrate ¢

\ 4
Il cleaner flotation Scavenger flotation
4 cells DR-300V cells DR- !

Tailing

Fig. 1. Suggested technological flowsheet for Elatzy copper ores selection

Collective copper concentrate with Cu grade 22-
24 % has to be produced, at a maximum
recovery of copper minerals and gold.

Major ore components are copper, gold and
molybdenum. Flotation kinetics curves obtained
under lab scale are presented at Figure 2.

The mineralogical characteristic of the separate
concentrates (obtained at pH 9 - Ca(OH),
maintained) taken as fractions at the end of
minute two, four, six, eight and fourteen (see
Fig.3) is the following:

During the first two minutes free chalcopyrite
grains predominately report in the concentrate.

No intergrowths are met, both between
chalcopyrite-gangue and chalcopyrite-pyrite.
Free molybdenum grains are met.

— From minute three to four, about 30 % of the
grains recovered in the concentrate are present
by free chalcopyrite, chalcozine and bornite
particles. The rest particles are intergrowths of
copper minerals with pyrite and gangue
minerals.

4
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Fig.2. Kinetic of the copper (1), gold (2) and

molybdenum (3), recovery for Elatzy ores
%
16 |

BCH’

147

12 A

>

14 t g [min.]

Input grinding (%‘3-60

Fig.3. Copper containce in concentrates like
function of the time

From minute four to six the grains recovered are
rich in copper bearing intergrowths. Only free
pyrite grains are met as free particles.

From minute six to ten, lean intergrowths of
copper minerals and pyrite are recovered. Free
molybdenum grains are met as well.

From minute ten to fourteen, lean intergrowths
are predominantly recovered.

About 30 % of copper in intergrowths and 50 %
in classes below 0.02 mm is lost with final
tailings. The majority of gold is met as dispersed
phase in quartz grains.

By the help of the flowsheet presented at Figure 1,
a possibility is offered for the middlings to report in a
particular flowsheet points, which are in line with
their floatability. Table 1 presents comparative data
from lab tests: following the flowsheet existing under
which the mill operates and the alternative flowsheet
designed according to the presented method. In
order to secure the required flotation time of 14
minutes for the existing flotation line in the mill, pulp
density needs to be increased from 32 % to 38-40
%.
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Fig. 4. Technological flowsheet in Elatzy plant

Table 1. Technological results by laboratory tastes
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Fig. 5. The suggested technological flowsheet for Chelopech ore treatment
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Fig.6. Kinetics flotation of the minerals Cu, As and

Au containing in Chelopech ore
1—recovery As, 2 - recovery Cu, 3— recovery Au.

Following the above described sequence, a
flotation flowsheet aimed for processing of the ore
treated in Chelopech mill is designed as well. A
characteristic feature of that ore is the relatively high
content of arsenic and gold. Copper minerals are
presented by sulphosalts and chalcopyrite.

Significant amount of pyrite is also met in the ore.
Gold is evenly distributed between copper minerals
and pyrite. The principal objective in this case is
isolating arsenic in a product with a minimal yield
and minimal gold recovery in it. The majority of
arsenic associates with the sulphosalts like
tetrahedrite and enargite. The sulphosalts are
slightly prone to slime generation. The majority of
the sulphosalts mineral grains are liberated when
grinding is maintained 55 % , 0.08 mm undersize.
The amount of sulphosalts intergrowths with pyrite
and gangue minerals is relatively small. Sulphosalts
intergrowths with chalcopyrite are absent.

Chalcopyrite grains are often covered with fine
particles arising from sulphosalts overgrinding. The
flowsheet shown at Figure 5 is designed on the
basis of kinetics (Figure 4) and product
characteristics. The advantages of this flowsheet
have been confirmed on the basis of comparative
tests on the background of the results obtained from
the existing flowsheet.
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Fig. 7. Technological flowsheet in Chelopech plant now

Table 2. Technological results by laboratory taste

CONCLUSION

The described investigations performed at Elatzite
and Chelopech flotation mills, give us the possibility
the drawn up the following conclusions:

1. The research method suggested for
development of selective flotation flowsheets
offers the possibility to reduce the amount of
laboratory work needed, while placing an accent

on the use of up-to-date instrumentation for
quantitative ~ mineralogical ~ studies.  The
introduction of the middlings at the most optimal
point inside the flowsheet guarantees reaching
satisfactory technological results and leads to
energy savings and more flexible unit

arrangements.

The suggested method is an universal one. It could be
used for various mineral processing technological
flowsheets design, encompassing gravity, magnetic,
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electrostatic, hydrothermal, flotation and combined
methods.

REFERENCES

Recommended for publication by Department
of Mineral Processing, Faculty of Mining Technology

Andrew, M.L., Bhappu, R.B. 1978. Mineral
Processing Plant Desing. New York.

Andrew, M.L., Anderson, M.A. 1986. Disign and
Installation of concentration and Dewatering

circuts. Fitteton, Colorado.
Weiss, N.L. 1985. Editor. SME Mineral Processing Hand book.
Volume 2, New York.

FOONLIHNK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Puncku”, mom 44-45 (2002), ceumsk Il JOBUB U TPEPABOTKA HA MUHEPAJIHU CYPOBUHN

5



	Годишник на Минно-геоложкия университет "Св. Иван Рилски"
	Антоанета Ботева
	Фигура 4. Технологична схема на действащата фабрика Елаците
	Фигура 5. Предлагана технологична схема за селекция на рудата от месторождение Челопеч
	Фигура 7. Технологична схема на действуващата фабрика Челопеч
	Препоръчана за публикуване от
	катедра “Минерални технологии” на МТФ


	A method for selective technological flowsheets synthesis
	Fig. 1. Suggested technological flowsheet for Elatzy copper ores selection
	Fig. 4. Technological flowsheet in Elatzy plant
	Fig. 5. The suggested technological flowsheet for Chelopech ore treatment
	Fig. 7.  Technological flowsheet in Chelopech plant now


