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ABSTRACT

Amines as organic molecules are able to form complexes with metals ions and this is the reason why we can use
them to extract metals ions from hydrometal lurgical solutions. Based on that, we have investigated the extraction of
antimony and cobalt with N,N-dioctyl-1-octanamine from the mixture of elements prepared in artificial manner. We
investigated the influence of HCl concentration and concentration of the salts (NaCl, Nal and CH;COONa) in
extraction of two eements (antimony and cobalt) from water solutions. All extractions were done from water
solutions of HCl with concentrations 3, 6 and 9 mol L™ and in presence of NaCl, Nal and CH;COONa salts,
Extraction of antimony from NaCl solution range from 80-100 %, from Nal solution 100 % and from CH3;COONa
solution 8.0 -100 %. Extraction of cobalt from NaCl solution move from 4.0-50.0 %, from Nal solution 0-25.0 %
and from CH3COONa solution 0-40.0 %. As optimal condition to separate antimony from cobalt is the extraction of
antimony from HCI solution with concentration 3 mol L™ in presence of Nal. Using these condition 100 % of
antimony was in organic phase and all of cobalt remains in water phase.
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INTRODUCTION

The use of solvent extraction as a unit operatiohyidrometallurgy now extends to a wide range ofatse€from a
variety of feed materials including low-grade oresrap and waste, and dilute aqueous solutionsadidn of
metals with organic bases with large molecular mdssforced in the last years [1]. The importanéanetals
extraction, with organic bases, is in the selestiof organic compounds for anionic metal complexastained in
reversible way in water solution, which are mowbkt than simple anions [2].

Systems that we will discuss here, are some ertlagpecies formed as result of interactions betveeeeutral
species or anionic metallic species in water smfutind salts of any organic bases or their catioorganic or in
water phase. This kind of extraction is known asoemted ionic extraction, where a cationic partaikyl
ammonium, arsenium or phosphonium cation [3, 4].5,

182
Pelagia Research Library



Fatmir Faiku et al Adv. Appl. Sci. Res,, 2013, 4(1):182-187

Faiku et al., [7, 8] have investigated the ext@ttiof antimony and cobalt with mixture of N,N-diglef-
octanamine and N,N-dioctyl-1-octan ammonium chierahd only with N,N-dioctyl-1-octan ammonium chétei
They have found that all changing factors haveugice in extraction percentage of Antimony and Goina
organic phase.

Kimura [9] has done the extraction of some metalduding antimony and cobalt, from HCI solution twit
concentration 1 mol £, 4 mol L%, 6 mol L* and 9 mol [* with bis (2-Ethylhexyl)- orthophosphoric acid and
hydrochloric acid. He found that antimony extrac8819% from solution of HCI with concentration 9 Inio ™,
while cobalt was extracted 56% from HCI solutiothwéoncentration 9 moLL.

Organic molecules as alamine 336 [10, 11, 12 §uali 336 [13, 14, 15], N,N-dioctyl-1-octanamine][&ée able to
form complexes with metals ions and for that we oae them to extract metals ions from hydrometgibad

solutions. Based on that we have investigatedxhraaion of antimony and Cobaltith Mixture of N,N-Dioctyl-1-
Octanaminefrom mixture of elements prepared in artificial way

MATERIALSAND METHODS

In this study we used reagents with p.a. puritiesnf which we have prepared solutions with dissavthe
appropriate amount of cobalt chloride (CoCl2 x 6h2&nd antimony potassium tartarate hemi hydrate
(K(SbO)GH406 x ¥2 HO) in distillate water. Water solutions of antinyaeind cobalt with metal concentration of
1g L™ were prepared using CoCI2 x 6H20 and K(Sh®)Os x ¥ H,0. As organic phase we used 10% solution of
N,N-dioctyl-1-octanamine in methyl isobutyl ketonglethyl isobutyl ketone was used as carrier sdivien
organic bases. This solvent was mixed totally WAEIN-Dioctyl-1-OctanamineThe structural formula oN,N-
Dioctyl-1-octanaminés shown in Fig. 1.

Figure 1. Structure of N,N-dioctyl-1-octanammine

N,N-Dioctyl-1-octanaminean form complex salts, with a large number of fsetahich are not soluble in water,
but are soluble in organic phases. To determineatitanony and cobalt quantities in water solutions, used
atomic absorption spectrophotomefarkin EImer AAnalyst 800.

For extraction, we used 10% MWfN-Dioctyl-1-octanaminén methyl isobutyl ketone. All extraction were ddinem
HCI water solutions with concentrations 3, 6 and@ L™ and in presence of NaCl, Nal and {3®ONa salts. Also
the water solutions of NaCl, Nal and ¢ZDONa salts, we have prepared in different conaoftrs. Extraction of
antimony and cobalt was done with separator fuohidl50 mL. We used a series of nine separator isnwih
standard mixture solutions and series of nine stparfunnels without standard, where are presestt \ater
solution of acid and salt. About 10 mL of water rabdnd 10 mL of organic solution were mixed in sepa
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funnel twice for one minute. Mixture was left t@gtduring nights and then we have separated orgdrzise from
water phase. Water phase was used to determinemgi@@ntimony and cobalt) that were present (ne)iiit.

RESULTSAND DISCUSSION

The ratio of concentration of M in the extract t® ¢oncentration in the aqueous phase for thiesyst called the
concentration distribution ratio, Dc, thus

Dc= [M]org/ [M]agq

[M]org was determined through back-calculatiomgsineasured [M]initial and [M]ag values as
M] org— [MT initias — [M]aq

Dc, as an index of metal extractability, is useddtzulate the percentage of the extracted metal, E
E = {(De¢. VadVorg) / (1 + (D VagfVorg))}x 100

where vag and vorg are the volumes of the aquendeanic phases of the extraction process, réspbc For
equal volumes of immiscible phases, E becomes:

E={D./ (1+D)} x 100

The concentration measurements related to orgdmasgis samples showed significant irreproducibilg, back-
calculation method was preferred to obtain moreausbland reliable data. The diluent by itself doesextract the
M species, but may modify the interfacial paranmseterimprove extraction properties and to redutttirsg periods.
In Table 1-3 are results obtained experimentally éxtraction of elements as function of acid andtssa
concentrations. For extraction of elements in oiggase we took three experiments with three wdiffe salts
concentrations which all of them are nine systdfnsm these systems we have done extraction.

Table 1: Extraction of antimony and cobalt with N,N-Dioctyl-1-octanamine in presence of NaCl

c(HCI)/ mol dm™ | y(NaCl)/gL™ | Antimony | Cobalt
3 20 80.0 12.2
6 20 100 39.5
9 20 100 50.0
3 40 80.t 7.2
6 40 100 38.4
9 40 100 48.1
3 60 84.4 4.0
6 60 100 35.6
9 60 100 45.1

Table 2: Extraction of antimony and cobalt with N,N-Dioctyl-1-octanamine in presence of Nal

c(HCI)/ mol dm™ | y(Nal)/gL™ | Antimony | Cobalt
3 20 100 -
6 20 100 8.2
9 20 100 25.9
3 40 100 -
6 40 100 5.3
9 40 10C 12.7
3 60 100 -
6 60 98.0 2.7
9 60 100 10.1

Extraction of antimony and cobalt from acidic s@ntcontaining NaCl, is shown in Fig. 2a-c. Extiactcurve of
antimony obtained from sodium chloride solution almost same. Extraction percentage of antimony fsodium
chloride solutions will increase with increasing 6fCl concentration. The influence of sodium chlerid
concentration in extraction of antimony is loweheTjoint characteristic during the cobalt extractivom the
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solutions sodium chloride is that the extractedeertage of cobalt increases by increasing the cdraten of HCI.
The influence of sodium chloride concentrationxtraction of cobalt is lower.

Table 3: Extraction of antimony and cobalt with N,N-Dioctyl-1-octanaminein presence of CH;COONa

c(HCI)/ mol dm® | y(CHsCOONa)/gL* | Antimony | Cobalt
3 20 22.1 -
6 20 100 23.4
9 20 100 40.0
3 40 104 -
6 40 100 12.2
9 40 100 25.0
3 60 8.6 -
6 60 100 5.0
9 60 100 27.0
100 - Sb 100 | Sb 100 - Sb
90 - ﬁ 90 - F 90 - /
80 - 80 80 -
c 70 A c 70 A c 70 -
S S S
T 60 - 3 60 | T 60 -
o o o
£ 50 - £ 50 - £ 50 -
S 40 - S 40 A S 40 -
X X X
30 | Co 30 Co 30 A
20 - 20 | 20 - Co
10 10 | 10
0 ; 0 . 0 :
0 3 6 9 0 3 6 9 0 3 6 9
c(HCl) c(HCl) c(HCl)
a) b) c)

Figure2: Exraction curves, of elementswith N,N-Dioctyl-1-octanamine shown, as function of HCI and NaCl concentrations:

a) J (NaCl)=20gL™ ; b) J/(NaCl)=40gL™ ; c) J/(NaCl)=60gL™

Extraction of antimony and cobalt from acidic sauatcontaining Nal, is shown in Fig. 3a-c. Antimoinyall cases

is extracted 100%. From Fig. 3a-c we can see th&tGl solution with concentration of 3 mol*Lextraction of
cobalt is zero and with increasing of aciditiesrastion of cobalt will increase continually till 286 (in solution of

9 mol L* HCI and in presence of Nal with concentration 20%. So, Nal concentrations have small influence in
extraction of cobalt.

Extraction of antimony and cobalt from acidic s@otcontaining CHCOONa, is shown in Fig. 4a-c. From Fig. 4a-
c we can see that in HCI solution with concentrataf 3 mol L, extraction of antimony is small and with
increasing of acidities extraction of antimony vifitrease continually till 1200% (in solution of hi.™ and 9 mol
L HCI). So, HCI concentrations have higher influefitextraction of antimony. Extraction curve oftiamony
obtained from sodium acetate solution are almostesa&rom Fig. 4a-c we can see that in HCI solutiotin
concentration of 3 mol t, extraction of cobalt is zero. The joint charaistiés during the cobalt extraction from the
solutions sodium acetate is that the extractedepg¢age of cobalt increases by increasing the cdratem of HCI.

Is found that extraction of cobalt is 40.0% whetraotion was done in HCI solution with concentrat® mol L*
and in presence of sodium acetate with concentr&og L* (Fig. 4a).
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Figure 3: Exraction curves, of elementswith N,N-Dioctyl-1-octanamine shown, as function of HCI and Nal concentrations:

a) J(Nal)=20gL™; b) ) (Nal)=40gL™ ; c) )/ (Nal)=60gL™
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Figure 4: Exraction curves, of elementswith N,N-Dioctyl-1-octanamine shown, as function of HCI and CH3COONa concentrations:

a) )/ (CHsCOONa)=20gL™; b) )/ (CHsCOONa)=40gL™ ; c) ) (CH;COONa)=60g

CONCLUSION

From our results we can conclude:

» Extraction of antimony from NaCl move from 80.0-0%29, from Nal solution 100% and from Q@EOONa
solution 8.0-100%.

» Extraction of cobalt from NaCl solution move frorb8.0 %, from Nal solution 0-25.0 % and from {OONa
solution 0-40.0 %.

 Extraction percentage of antimony and cobalt ireeesith increasing of HCI concentration.

* Influence of salts concentration (NaCl, Nal and;CBONa) is small.
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» As optimal condition to separate antimony from dblsthe extraction of antimony from HCI solutiamth
concentration 3 mol L in presence of Nal. Using these condition 100 %rifmony was in organic phase and all
of cobalt remains in water phase.
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