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ABSTRACT. The copper ore deposits represent a very important economic resource. Copper flotation has a key role in ensuring the conditions necessary for
economically justifiable exploitation of copper. The main technological indicators of copper flotation which determine the level of revenue per mass unit of processed
copper are exploitation and the copper content in concentrate. This thesis describes the economic-technological model of copper flotation which can help determine,
for the given technological and market conditions, the optimal percentage of copper in concentrate, at which level the maximum revenue is achieved per ton of the
processed ore in the process of flotation.
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YNPABJIEHWUE HA NPUXOAWUTE NPU ®NOTALMATA HA MEQHW PYOU OT MUHA BENWUKW KPUBENW
Padontob NosaHosuy
®akynmem no MeHUGXMbHM, Bucwe ydunuwe - 3alyap, 19000 3ativap

PE3IOME. MenoHoCHUTE pyaHW Haxoaulia NpeacTaBnsiBaT BaXeH MKOHOMUYECKM pecypc. MegHata hnoTaums urpae Knio4oBa ponist B OCUrypsiBaHe YCroBusiTa,
HeobXxoanUMM 3a MKOHOMUYECKM OmpaBfaH A0OMB Ha Men. [MaBHUTE TEXHOMNOMMYHW MokasaTenn npu roTaumsTa Ha MegHU pyay, KOUTO OMpedensT HUBOTO Ha
NPUXOZ 33 eauHULLA Maca OT NpepaboTeHa Mef ca eKkcnioaTaLms U CbbpXaHUeTo Ha Mef B koHUeHTpaTta. OnucaH € MKOHOMUYECKW U3rofHIUS TEXHONOTMYEH MoaeN
npu roTaums Ha MeaHU pyaW, KOWTO cnomara Aa ce ONpefeny, Mpy OnpedeneHy TEXHOMOMMYHM W NasapHU YCroBWS,, ONTUMANHOTO CbAbpXaHue Ha Men B
KOHLIeHTpaTa, Npy KOeTOo Ce MOCTUraT MakcuMarnHu Npuxoam 3a ToH npepaboTeHa pyaa B npoueca Ha groTupaHe.

Kiowosu Oymu: medHa chriomayusi, UKOHOMUKA, UeHa Ha MeOHUSI KOHUeHmpam

Introduction Cm stands for the price of copper in concentrate,
($h).
The main parameters which influence the value of ' .
concentrate are the copper content in concentrate and the The mass of copper in concentrate (Mnm) is:
price of copper-metal in concentrate. u-l
=  (t 2
As a result of technology and process management, the m :I_O4 0 @

higher the exploitation, the lower the copper content in

concentrate’, and vice versa. Whereby u stands for the copper content in the ore, (%) and

| stands for the exploitation of copper, (%).
Therefore, at the existing market price of copper, there is an

optimal copper content in concentrate, whereat the value of The price of copper in concentrate (Cm) is defined by the
concentrate which is processed per mass unit of ore achieves smeltery of Bor and can be calculated by help of the following
its maximum. formula;
: . c -c +10°.T |11
The model of managing copper flotation revenue mk m kK k ©)
r
The value of copper (Vm) in concentrate which is obtained Whereby: Cmk stands for the price of copper in concentrate,

after processing one ton of ore is: ($1)
Cm stands for the basic price of copper in
V. =M_-C () concentrate at standard copper content in concentrate (k:), ($/t)
m m mk T stands for the smeltery coefficient, ($/t)
k- stands for standard copper content in
Whereby Vi stands for the value of copper in concentrate, ($/t) concentrate, (%); for Bor smeltery and Veliki Krivelj the
Mnm stands for the mass of copper in concentrate, (1) concentrate is k=20,7%, and

k stands for copper content in concentrate, (%).
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The correlation between the exploitation of copper (/) and
the copper content in concentrate (k) in Veliki Krivelj flotation is
given in the following form:

| =1,-b-k )
that is,
| =97,8-0,62-k (5)

k €[19...26%)]

where I, are b are the parametres that depend on the ore and
technology.

Taking into consideration the issues (2), (3), (4) and (5), the
formula for calculating the value of copper in concentrate (1)
gets its final form and is as follows:

_u-(l,=b-k)
" 10

1

1

V, |C, +10°-T-

r

(6)
k €[19...26%)]

At the given market conditions the value of metal in
concentrate, which is obtained after processing one ton of ore,
depends only on the copper content in concentrate.

It goes without saying that the aim of every flotation is
achieving the maximum value of copper in concentrate.

Therefore, the main task is to determine the value (k) at
which equation (6) achieves its maximum. The solution
consists in differentiating the equation (7) at (k) and equating
the first derivative to zero.

u.b. C_n;+l :O
10° k

r

v,
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u-T-I,

(7)

Now we can derive the formula for the optimal copper
content in concentrate (ko):

K, = (T:.IOT %) @
b| Tmoy |
102 Kk

r

Taking into account the price of copper at the world market
which is $3200 per ton, the following is true for flotation in
Veliki Krivelj:

Cm =2008,64 $/t

T=288,97 $/t

kr=20,7 %

1o=97,8%

b=0,62
and as a result of equation (8) we can see that the optimal
copper content in concentrate ( ko) is 24%. With such copper
content in concentrate, the value of copper in concentrate
achieves its maximum value which according to equation (6) is
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Vim = 5,144 $/t. The graphic representation of equation (6)
related to flotation in Veliki Krivelj is shown in table 1.

Table 1. The value of copper in concentrate which is obtained
from one ton of ore in Veliki Krivelj depending on the copper
content in concentrate (k).
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Equation (8) shows that the optimal copper content in
concentrate does not depend on the copper content in the ore

(u).

Equation (8) enables the management in charge of flotation
to handle the process in the most efficient way possible.
Taking into account the market price of copper as well as the
price of processing concentrate in the smeltery, this equation
helps determine the optimal copper content in concentrate (ko)
when flotation achieves its highest revenue.

Conclusion

The given model enables the optimal management of the
copper flotation process. Taking into account the trends in
prices at the copper market and the prices of industrial
processing of concentrate, this model makes it possible to
determine, at any time, the optimal copper content in
concentrate when flotation records the highest revenue
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