UDC 622.765

Sh.K.Amerkhanova, D.M.Shauyenova

Ye.A.Buketov Karaganda State University
(E-mail: amerkhanova_sh@mail.ru)

Study of polymetallic Zhezkazgan deposit ore’s flotation
using phosphorus collectors

Sorption of collectors — dibuthyldithiophosphate of ammonium and sodium on samples of polymetallic ores
was investigated. Values adsorption equilibrium was determined. The sorption curve of selective collector
(dibuthyldithiophosphate sodium) was obtained. Also in the paper the comparative analysis of the flotation
properties of dibuthyldithiophosphate ammonium and sodium respect to polymetallic ore of, deposit
«Nurkazgany is given. A high selectivity of dibuthyldithiophosphate solution was established that enabled the
development of flotation circuit.
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It is known that problem of deep processing of mining products is currently @cquired special urgency.
It is included in the list of priority directions of science of the Republic ofi\Kazakhstan. Nowadays analysis of
the literature showed that researches of flotation ability of different collectors for ores in development selec-
tive flotation mode. Amine collectors were used for flotation egtraction of s¢heelite from other calcareous
minerals [1].

It is shown that dodecyltrimethylammonium acetate showéd,relatively high flotation properties towards
scheelite. According to IR-spectrophotometry and adsorption testsevealed that for the salts of alkyl amines
characterized by physical adsorption on the surface of minerals, In particularly dodecylacetate is secured
firmly on the surface of scheelite than calcite [2, 3]. Also the kinetics of the adsorption of two surface com-
pounds was investigated.

The relative amount of copper xanthate and dixantogen depends on the presence of copper atoms on the
surface, therefore, the mobility of atoms in the intésface,region, which is different for each of the minerals.
The amount obtained dixantogen increases for the slow diffusion of copper. Three selective flotations of
minerals can be improved on the basis Of diftefemées in adsorption amyl xanthate (selective changes in the
mineral hydrophobicity) under optimal conditions [4].

In the case of sulfide ore the flotation occurs at the exchange mechanism, followed by chemisorption of
collectors. Various collectors compared t@ selective flotation of copper-zinc ore. Isopropylethylthionocarbo-
nate (Z-200), buthylxanthogenate, ‘dibuthylammonium, ammonium dithiophosphate and mercaptobenzo-
thiazole (MBT) were used as éollectors. The latter collector has the effective selectivity at the flotation of
chalcopyrite and marmatitelfs].

Thereby the study of flotation properties of phosphorus collectors is relevant, because enrichment of
disseminated oresfisyquite,ehallenging, requiring an integrated approach with both technological and physi-
cal-chemical p@int of'View. Purpose of research is study of the flotation properties of phosphorus-containing
collectors with,respect to polymetallic ore.

Experimental part

Elotation of polymetallic ore samples was carried out by the procedure described in work [6].
The calculation of basic indicators flotation was carried out using the formula [6].
Yield of product (concentrate) E (%) is calculated to:
E="1%.100%. (1)
m
The degree of extraction (%) is calculated to:

x=%-100%, )

m

where C;, C,, — mineral amount in the concentrate and ore, mas. fraction.
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Degree of concentration (enrichment) K is calculated to:
Ck
K= 3)
The atomic-absorbing analysis was made on the AA240 brand device.
Adsorption of phosphorus-containing collectors respect to polymetallic ore was carried out by the tech-
nique described in work [7].
Adsorption equilibrium constants were calculated by the formula:

v,
Cc, =C,L, 4
2=y, 4)
where C;, Cy, is the concentration of the ligand and metal; V;, V;, — its volume.
Adsorption value is calculated from the obtained values from equation:
C,-C, )V
r M , )

m m
where Cy, C, — initial and equilibrium concentration of solution, mole-L"; 7 is the /olumehof solution in
which the adsorption process, ml; m — amount of adsorbent, g.

Materials and reagents. As the main object was used polymetallic ore offgZhezkazgan deposit.
Dibuthyldithiophosphate sodium and ammonium were used as the collegtors. *Diisoocthyldithiophosphate
ammonium is used as the foaming agent. Calx was used for environmentcontrol.

Results and Discussion

Analysis of sorbent properties of collectors with respectaté pOlymetallic ore particles was carried out.
The studies were conducted on samples of Zhezkazgan depositere using the collectors based on derivatives
dithiophosphoric acids. According to the results of atomic-absorption analysis the investigated ore is chalco-
pyrite. Consequently, the main ions in the crystal lattice of the .compaosition are iron and copper ions.

It is known that the destruction of the solid state whemdisconnection occurs between the molecules, at-
oms and ions, unsaturated bonds appear on the surfage. Imythisicase, these are due Cu—S, Fe-S, so the interac-
tion energy between the solid surface and the molecules gatherers determined by the strength and nature of
the bond formed in the adjacent layer. Coppergstilfide ores to mineralogical composition can be attributed to
the low and average power dense [8].

Le. key issue is to choose the mostfselectivedcollector with energy of the same order. As previously
mentioned fixing of the collector takes'plaee closest to the surface layer which is monomolecular. This data
confirms the lower equilibrium concentrationin the collector solution (Tables 1 and 2).

Tablel
The resilts ofypotentiometric determination of adsorption equilibrium
at the interface «copper — dibuthyldithiophosphate sodium» (T=298 K)
Ne solution Cy-10%) mole-L! C, 10°, mole-L! x/m-10* Ig C, lg (x/m)
1 2.00 1.00 5.00 -5 -3.30
2 2.00 1.00 3.00 —4.92 -3.52
3 1.00 1.00 1.00 —4.00 —4.92
Table2
The results of potentiometric determination of adsorption equilibrium
at the interface «copper ore — dibuthyldithiophosphate ammonium» (T =298 K)
Ne solution Cy 10°, mole-LT C, 10°, mole-L! x/m-10* Ig C, lg (x/m)
1 1.00 0.80 1.00 -5.097 —4
2 1.00 1.00 0 -5 —
3 1.00 1.00 —-1.00 —4.921 —

As can be seen from the data in Table 2, low levels of sorption values for ammonium dibuthyl-
dithiophosphate indicate physical adsorption based on the Van-der-Waals interactions. In the case of sodium
dibuthyldithiophosphate the formation of strong covalent bonds with ions of copper or iron was observed.
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This process is possible only in case of an exchange or hydroxyl groups, or sulfate and thiosulfate ions
formed during the oxidation of the surface ore oxygen. In this connection, sorption isotherm has been built.

Analysis of the adsorption is showed that an increase in the equilibrium concentration of the collector
the amount adsorbed on the surface of polymetallic ore is reduced. Therefore, the main process is the poten-
tial which determines the adsorption of copper ions or their complexes with the inner collector electrode
electric double layer [8].

These compounds are crucial in securing an air bubble on the surface of the ore and the formation of
water layer in the flotation. This water shell has a charge by the presence of a minor amount of counter ions,
which, in this case, the ions are sodium or ammonium. E.Fervey and Ya.Overbek showed that presence of a
double layer leads to repulsion between the particles and thereby to stabilize the system [9].
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In this regard, collectors on reducing the ad capacity can be arranged in the following line:
(C4N90)2PSzN&>>(C4N90)2PSzNH4 likewise
lution for a similar ions. Based on the fore ¢

Figure 2 shows a diagram of oratory tests for individual collectors with diisoocthyldithio-

phosphate ammonium as a foaming t.
In’ re
(C.H, ORPS: Kt 30 gft
i Iy foamer, 15 gif,
caly, 3000 agft
l / (C.H:OWPS-Kt. 20 ght
flotation of copper foamer, 15 gi,

calx, 3000 g#t

l =& min l /
Cu concentrate collective flotation
l =3 min l

Cu concentrate tailings

Figure 2. Schematic diagram of laboratory flotation in open loop
for individual phosphorus collectors: Kt — Na', NH,"

Table 3 shows the results obtained according to the scheme of collective flotation separation of copper
concentrate for reservoir phosphorus.
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Table3
Results of experiments using circuit phosphorus-hydril collectors on pulp of current processing
Product Yield Extraction, % The degree of enrichment, %
g | % Cu | Fe Cu | Fe
Dibuthyldithiophosphateammonium50g/t,
diisobuthyldithiophosphateammoniuml15 g/t
concentrate 0.23 2.31 54.08 58.02 7.08 7.59
tailings 9.77 97.69 45.92 41.98 49.72 45.45
intotal 10 100 100 56.80 53.04
Dibuthyldithiophosphateammonium50g/t,
diisobuthyldithiophosphateammoniuml15 g/t
concentrate 0.20 2.04 47.12 41.76 23.07 20.43
tailings 9.78 97.96 52.88 58.24 53.99 59.45
intotal 10 100 100 77.06 79.88

According to the results of circuit flotation experiments revealed that sodium dibuthyldithiophosphate
exhibits high flotation ability with respect to polymetallic ore. The degree of exfraction ¢f‘ore and copper
and iron concentrate shows it. Application dibuthyldithiophosphate sodium improyés the recovery of metal
in the concentrate as compared to ammonium dibuthyldithiophosphate.

This fact is due to the different wettability, surface hydrophobicity,/afidgeonsequently, on the other
hand, ammonium ions constituting the outer shell of the electric double layer on the particle surface when
attaching the air bubble, inhibit its degradation, which leads to/reduction in the strength of Van-der-Waals
bonds between the bubble and particle.

Conclusion

Thus, the behaviors of flotoreagents at the interfacé¥solid<solution» were identified as a result of re-
searches of flotation capacity of phosphorus collectorsilt isishown, that sodium dibuthyldithiophosphate is
characterized by high extraction degree of copper ifa\concentrate, as this is due to the strength of the adsorp-
tion complex and hydrophobic complex «bubble-patticley. The physical adsorption occurs in the case of
ammonium dibuthydithiophosphate, which dégradesythelere flotation. Thereby the development of selective
flotation reagent regime of polymetallic Zhezkazgan deposit ore by using dibuthyldithiophosphate sodium as
collector was carried out.
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III.K.Omepxanona, J[.M.lllayeHoBa

®ochopKypamMabl KOJIIEKTOPJIAP KOJAAHBLIFaH JKe3Ka3raH KeH OPHBIHIAFbI
MOJIMMETAJIbI KeHAePiHiH GaoTanusIJIaHybIH 3ePTTEY

MBpIc KeHzepl YAriiepinaeri HaTpuil xKoHe aMMOHUH TUOYTHIIUTHO(DOC(AT KOIIEKTOPIIAPBIHBIH COPOLUSCH
3epTTenreH. AZCOpOLMsIIBIK Tere-TeHIIriHiH MoHaepi ansikTaiaFad. Harpuit mubyruinnuruodocdatst 60bII
AHBIKTAJIFAaH CEJIEKTHBTI KOJUICKTOPBIHBIH COPOLMS KUCBHIFBI ajblHFaH OonareiH. Kenuin OeTki KabaTbl MeH
KOJUIEKTOP apachIHIArbl OPEKETiHIH cHlaTTamachl aHbiKTanraH. CoHbIMeH Katap «HypkasraH» KeH OpHBbIHA
KATBICTHI HATPUil JKOHE aMMOHHMH JUOYTHATUTHOGOCOATTAPBIHBIH  (QIOTAHUSIBIK  KacHETTepiHiH
CaJIBICTBIPMAJIBl Talaybl JKYprizinren GonatsiH. DJoTalMs CXEMachlH AaiibiHnayra ceber GojFaH HaTpUi
TOyTIITIUTHO(OCHATTHIH KOFAPhI CENCKTHBTLIIN allKbIHAAJFaH.

III.K.AmepxanoBa, J[.M.lllayenoBa

HccaenoBanme Gp1oTHpyeMoCTH NMOJUMeTAIIHYECKOM Pyabl Ke3Ka3raucKoro
MECTOPOKACHUS € UCIOJIb30BaHUeM (pochopcoaepralnx KOJIIEKTOPOB

N3yyena copOuust KOJUIEKTOPOB IUOyTHAAMTHOGOC(hATa aMMOHHS M HaTpuf, HA O0Opasuax ToauMeTas-
JMYECKOM pyabl. Bblin onpezneneHsl BeIMYMHBI aJcOpOLMOHHOTO paBHOBEeHs. HomydeHaykprBas copOLnu
CENEKTUBHOTO KOJUIEKTOPA, KOTOPBIM CIYXWI AUOyTHiAnuTHOQOChaT HaTphs BEBIBIeH, XapakTep B3auMO-
JEUCTBUSI KOJUIEKTOPA C OBEPXHOCTHIO py/bl. Taroke B CTaThe OBLI IPOBENICH CPaBHUTEIBHBIN aHaIN3 (Io-
TallMOHHBEIX CBOMCTB muOyTHimuTHOGOChaTa aMMOHHS M AHOyTHIAuIHodochaTa HaTpys IO OTHOLICHHIO
K HOJIMMETAJIIMIECKON pyzae MectopoxaeHus «Hypkasram». YETaHOBIeHa BBICOKas CEIEKTHBHOCTH ANOY-
THIIUTHO(GOCHAT HATPHS, YTO TTIO3BOJIMIIO TIPOBECTH Pa3pabOTKy CXeMBI (PIAOTaIMN.
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