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THE OPTIMIZATION AND THE PRECONDITION FOR
INCREASING OF GOLD RECOVERIES FROM DOMESTIC MINES
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ABSTERACT

The mcreasing m the chalcopymte copper Bucim mine are gone forward to renewed
reagent regime, mcluding and involving new reagents for increase d recovery of copper
and geld. The c:pum.lzalmn and mathematical linear are good example for improvement of
industrial recoveries in flotation circuit. Nevertheless, the choice between flotation and
new leaching or bioleaching method are challenge for future The optimization techmigues,
formatting the mathematical model and adequate model for camed out mvestigations, by
means of tables and figures will show the optimal quantity in reagent regime (collectors),
particle size, flotation time, rougher flotation, conditioning time efe.

l.General principles
The previous carmted out laboratory
mvestigations with application of the new
collectors  and frothers confirmed that
there 15 possibility for sigmficantly
mprovement of the gold recovery with
same copper guality and decreasing of
the Cal consumption. The mvestigations
with reagents Aerophine 3404, Aerc XD
5002 and frother OP-F4%9 m the previous
peniod (2010/11) were very short becanse
of the low guality and vanations of the
ores. Wanations of the ore from 0.15-
22%Cu, mstability of the flotation and
other problems in the flotation process.
The combimation of the Aerophine 3404,
EEXEBX= 1:1, NalPX, SKIK- Bz
2000, m the different points of the
flotation process gave significantly better
results that early. The process was
prolonged with pH=10.5 and the pomt of
addition of Ca0O was at the hydro cyclone
(707} and 30% in the flotation process.
The conclusions of these investigations
were very heavy for sure confirmation
bur the obtained results were close to the
previous results by standard condifions
(specially for Au), may be better but not
significantly. The Au content in the ore
was on 0,19-029 gr/t, in the concentrate

8-123 grit. with Au recovery from 45-
55% (some appearances up to 60%), but
the copper recovery in the standard
mterval. Cmsldrnng these mvestigations
m laboratory and indusimal real
conditions may be concluded that:

= The mstability and relative short
penicd of mvestigations in the real
conditions have contributed for
obtaining the technological
parameters closed to the standard
conditions,

= Az g result of the good regnnding, 1t
was very heavy fo clean the rough
concentrate Cu/Anw,

» Using higher pH, higher than
standard in the rougher flotaticn
(elimination of pymite flotation) by
Aerophine 3404, it will be expected
higher quality and content of Cu/An,

= In the exisiing real condifions of
flotaon at pH 11,0-116 and
consumption of Aerophine 3404



= (AP3404) from 18-22 grit, together
with change of adaptive changeable
reagent regime by different collectors
(the combination from Aerophine
3404, EEXEBX NalPX),

# The prolonged changes of the reagent
regime with contemporary addition of
new reagents (Bz 2000 = 4-8 gt +
EEXKBX=1:1 = 84 gr/t. total 12
gr't) in the gninding cycle, together
with addition of NalPX in the
condiotioner with 2-10 gr't. in the
flotation  process (rougher and
controlled flotation) with 2-4 grit, or
total addition of 14 gr't NalPX

The tests Al-AlS are related to the ore
grindibility in the presence of the
BZ2000 (7 grf), condiioning time (6
min.) with BZ2000 (3 grit) + DowF (10
gr/t) after 4 min, rougher flotation (4
min), and scavenging flotation (4+4
minutes) (NalPX 6+4 grit + DowF 3+3
gr/t). The tests A7-AE are related for
the ore gnnding in the presence of the
KEXKBX= § gr't, conditioning time of
{6 min) with BZ2000 (4 gr't) + DowF
(10 gr/t) after 4 nunutes, rougher flotation
(4 min), and scavenging flotation (4+4
minutes) (WalPX 8+4 grit + DowF 3+3
gr/t). The tests All- Al6 are related for
the grinding ore in the presence of
EEXEBX= 6 grt, conditioning fime of
(6 min) with KEXKBX= (4 gr't) +
DowF (10 gr't) after 4 minutes, rougher
flotation (4 min), and scavenging
flotation (4-+4 minutes) (WalPX &+4 grit
+ DowF 5+5 grt). and varants with
condition & munutes with BZ2000 (4 grft)
+ dispergator (30 gr/t), or variant with

BZ2000 m all existing phases:
conditioning, rougher and control
flotation.
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Table 1. Investigated conditions for
flotation for zold - plan

Tests Caollacior, typ Caoll, pE
ot

A-1 BZ M00=NaskeaHNalPX n 11.75
A2 BZ 000+ NaskelNalPX fr] 1173
A3 EFX-EBX +NalPX 18 11.75
A4 EEX-EBX + NalPX 1% 11.75
A-3 EFN-KEX +NalFK 2 11.BD
A5 EEX:EBX + NalFX 12 11.ED
A7 EFN-EEX+ET 100MHNaTEN I 11.6D
A-E EFX:EBX+BZ 100HNaIFX un 11.ED
AR NaskeHNalFX 2 10.60
A0 NaskhoHNalFX 2 10.60
A-1] EFX.EBX + Nazkel 2 1.BD
A-12 EFX:EBX + Nazkel i B0
A-13 EFX:EEX + NalFX 15 B0
A-14 EFX:ERX + NalFf'X 16 1.ED
A-15 KAX + MalPX ] 1.ED
A-16 EAX + Naskol = NaIPX 12 1.50

Tahble 2. Tests with a plan experiments on
gold

Tests Content, (k 1. ]}, Fecovery
Aulexrt) (E.T}.
Aulpr(t)

. |
A-1 | £700 | 0281 | 0,170 [ 40.63 | 5837

A2 14200 [ 0279 0170 | 40067 | 5833

A-3 [ 4800 | 0278 | 0.160 ) 43.958 | 56.02

A4 [ 2200 | 0264 | 0150 ) 44.38 | 3562

A-5 | 5500 [0320 ) 0110 | 6699 | 33.01

A-6 | 5800 ) 0390 | 0.120 [ T0.68 | 2932

AT [ 4300 | 0308 | 0100 ) 6903 | 30.87

AR [ 4200 | 0261 | 0.080 | 66.89 | 33.11

A9 [ 4.000 | 0303 | 0100 ) 68.69 | 31.31

A-10 | 4.000 [ 0339 ) 0,120 [ 66.62 | 35.38

A-T1 | 3.600 | 0269 ) 0.110 | 60.94 [ 38.06

A-12 ] 4200 ) 0272 ) 0,110 ] 61.09 [ 38.91

A-13 | 4900 ) 0335 ) 0,120 | 65.80 [ 34.20

A-14 | £100 ) 0391 ) 01530 | 6849 [ 3151

A-15 | 3.400 [ 0165 | 0.025 [ 8548 | 1452

A-16 | 3.700 | 0242 | 0,050 [ 80.39 | 1961

The tests Al-Al6 are camied out in the
different conditions and different reagent
regime and collectors, conditioning,
rougher and control flotaion with the
reagent regime shown at the tables.




Table 3. Tests with a plan experiments on
zpld 2012/13

Fecovery
(E_T), Au (%)

Tests | Coatent, (k 1.
An (pprm)

T-1 1.40 0.26 5.1 430
T-1 149 029 40 8 502
0-1 220 .22 1553 §1.17
0-2 245 024 4420 55.80
0-3 1.05 0.23 4660 53.40
o4 2.50 0.1% 31.46 Gt 54

-5 2.80 0.18 40,07 50.83
0-5 225 0.20 34.60 fi5.40
o-7 1.00 0.23 51.05 48.85
0-g 245 0.20 41.04 57.894
oo 1.05 0.1% 3654 63.44
O-10 275 0.21 1511 §4.88

Table 4. Tests with a plan experiments on
zold 2012/13

Tests | Content, (k 1), Becovery
Au (ppm) (E.T), Au
(%e)
T-1 1.40 026 | 36l 438
T-2 149 028 | 408 50.2
0-1 1.56 0.19 | 3991 | 60.09
0.2 149 023 | 58.52 | 4148
0°-3 147 022 | 48.58 | 5142
04 149 023 [ 52,03 | 47.97
0°-5 1.55 024 | 52,13 | 4787
0°-6 1.7 0.20 | 40.33 | 59467
0.7 2.53 0.17 | 30.56 | 69.14
Q-8 2.13 0.19 | 39.01 | 60.99
0-8 213 0.20 | 31.77 | 68.23
0°-10 | 185 0.19 | 33.582 | 66.18

JERESULTS AND DISCUSSION

According to the previons investigations and
obtamed results from these inveshzations and
tests for the Buemm pune ores, these
parbeular mveshgahion are camed out by
mezns of experiment plans, laboratory
wvestizations ete. These mveshgations show
advanced approach for eventual optmization
of the flotation process from useful raw
matenal or chalcopynte ores with possibihity
of obtaining the optimal results.

4. CONCLUSION

In this paper is shown practical
applicative optimization techmiques with
formatting the model for adequate
reagent rTegime for camied out
mvestigations. Obtained fabular resulis
will show the optimal quantity in reagent
regime {collectors), particle size, flotation
time for rougher flotation, conditioming
fime, some addiion of special reagents
etc.
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