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Abstract: in this article, we study the re-recovery and purification of typical laboratory solutions obtained in the
production of aluminum from an extractant solution of the organic phase with an acid solution H,S0,.

If the volume of the organic phase increases with the aqueous phase, the re-extraction rate decreases and the
number of stages must be increased to increase the yield. Purification of the organic phase after the aqueous phase
can be carried out using activated carbon. The extraction of gallium and vanadium from solution occurs in two
stages. In the first stage, the extraction is carried out at pH-2, and in the second stage with stripping.
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N3BJIEYEHUE I'AJLJIUSI, BAHAIUA U AJIFOMUWHUS U3 OPTAHUYECKOM ®A3bI
IYTEM PESKCTPAKIIUHN
Taruesa JI.T.

Tazuesa Jleiina Tevimyp — acnupanm,
Hncmumym xamanusa u neopeanuieckoti xumuu um. akao. M. Haeuesa
Hayuonanvnasn Axademus nayk Azepbaiioxcana, e. Baxy, Azepbaiioxcanckasn Pecnybauka

Annomayua: 6 5moi cmamve Mbl U3yyaem HOSMOPHOE U3GIEHeHUe U OYUCMKY MUNUYHBIX 1aO0PAMOPHBIX
PAcmeopos, NOIYYEHHbIX NpU NPOU3B00CMmEe ATIOMUHUA U3 PACBOPA IKCMPA2eHma Op2aHuyeckol @asvl c
pacmeopom kuciomsl HySO,.

Ecnu obvem opeanuuecxoii gaswl ysenuuusaemcs emecme ¢ 600HOU (ha3ou, CKOPOCMb NOSMOPHOU IKCMPAKYUU
VMEHbUAemcs U KOAUYeCmseo cmaoutl 00aHCHO Dblmb y8enuyeHo 0as yseauuenus evixodd. Ouucmky opeanuieckou
@asvl nocie 60OHOU (hazbl MONCHO NPOBOOUNTL ¢ NOMOWBIO AKMUBUPOBAHHO20 Yeas. H3eneuenue eaninus u 6aHA0us
u3 pacmeopa npoucxooum & ose cmaouu. Ha nepeoii cmaduu skcmpaxyus nposooumcs npu pH-2, a na emopoii
Ccmaouu ¢ pesKCmpaxKyuil.

Knwuesvie cnosa: D2EHFA, zannuii (111), éanaduii (1V), anromunuii (I11), pesxcmpaxyust.
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INTRODUCTION

In addition to the separation of valuable components from the aqueous phase, the practical use of the extractant is
to some extent associated with the rapid and selective re-extraction of one or another component of the extractant
with inexpensive available reagents. Let's find out how D2EHFA, which is widely used in the extraction of rare
metals, will meet these requirements for Ga and V. The literature [1, 2] investigated the use of HNOj3, HCI vo H2SO4
in the extraction of gallium from the organic phase from D2EHFA, as well as in the work [3, 4]. The re-extraction of
Al with the indicated reagent has been studied in the literature [5, 6]. Since all three elements are studied for
selective separation from synthetic products, the conditions for their re-recovery differ significantly from each other.

In this section, we study the re-recovery and purification of typical laboratory solutions obtained in the
production of aluminum from an extractant solution of the organic phase with an acid solution H2SOa.

EXPERIMENTAL PART

Despite the high degree of extraction of hydrochloric and nitric acids, in our studies, preference was given to a
solution of sulfuric acid. The high selling prices of HCI and HNOs, rapid corrosion of equipment, and the difficulty
of disposing of spent acids make research with these acids profitable.

It was determined that the extraction of gallium from sulfate solutions has an equilibrium pH of 1.8, and the
extraction of vanadium - 2.5. Since these ions are in the cationic form (Ga®*, VO®@ %, AIGY), their extraction occurs
in a weakly acidic medium at pH <4 and at high pH (pH>6) ions in anionic form (GaO3!, AlO3%,
H,VO03,HV03~,H,V,027). It should be noted that if the extraction of Ga (111), Al (1), V (IV) ions occurs in a



weakly acidic medium, then the separation (repeated extraction) from the organic phase can be carried out in
strongly acidic solutions. These items can be categorized according to the speed of re-extraction.

Studies have shown that the transition of complex compounds from the organic phase to the aqueous phase
depends on the initial concentration of sulfuric acid, the duration of repeated extraction, and the volume ratio of the
organic and aqueous phases. In fig. 1 shows the results of the influence of the concentration of sulfuric acid on the
degree of separation of Ga (I11), V (IV) and Al (111) from the organic phase to the aqueous phase. The experiments
were carried out for 30 minutes at a ratio of organic phase: aqueous phase = 4: 1. As you can see, the re-extraction of
V (IV) occurs gradually from 0.25 to 1.0 mol/l of the concentration of H,SO, with a slight increase in the
concentration range of 1.0-3.0 mol /I. On the contrary, the displacement of Al (I11) from the organic phase occurs
weakly, below 1.0 mol /I and rapidly increases above 1.0 mol /I. The transition of gallium to the aqueous phase is
51.1% at 0.25 mol /I, 72% at 1 mol /l and 97.2% at 3 mol /I.

RESULTS AND DISCUSSION

The results show that the degree of separation of vanadium from the organic phase varies from 84.0% to 98.6%
(3 mol /1 H,S0,), aluminum from 11% to 65% at an acid concentration of 0.5 mol /I. At an acid concentration of 1
mol / 1, the transition of vanadium to the aqueous phase is 95.4%, and aluminum - 20.1%. Vanadium emission rate is
81.9%. The concentration of 3.0 mol/l increases the release of elements into the aqueous phase.
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Fig. 1. Influence of sulfuric acid concentration on re-extraction of Ga (I11), V (IV) and Al (111} ions. (V(org): Vwatery = 4: 1, time
30 mi}’l., T= ZIOC, ) CAl(”I) - 2,4 g /I, CV(IV) - 0,222 g /I, CGa(III) - 0,054 g /I)

In fig. 1 shows the percentage of Ga (I11), Al (1) and V (IV) in the organic phase during the extraction. The
transition of Ga (I11) and V (1V) to the aqueous phase occurs quickly, in 30 minutes. 13.8% separation of Al into the
aqueous phase occurs in 10 minutes, and 29% in 50 minutes.



100 Al
90
80
70
60
50 \4
40
30

Ga

separation, %

0 10 20 30 40 50 60
time, minutes

Fig. 2. Influence of the re-extraction time on the release of Ga (I11), V (IV) and Al (111) ions into the aqueous phase (V(org,:
V(wat.) =4: 1, t= Zloc CH2504 = 1mol/ I)

Fig. 2 shows that the ratio of organic to aqueous phases also has a strong effect on re-extraction. As the organic
phase: the ratio of the aqueous phase increases, the extraction of vanadium and gallium into the aqueous phase
decreases rapidly. 95.4% vanadium, 79% gallium and 20.2% aluminum are recovered in a 4: 1 ratio.
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Fig. 3. Influence of the ratio of organic and aqueous phases on the separation of the aqueous phase of Ga (I11), V (IV) and Al
(111) ions (time 30 min, t = 21°C, Cy,s0, =1mol /)

As can be seen from Fig. 3 If the volume of the organic phase increases with the aqueous phase, the re-extraction
rate decreases and the number of steps must be increased to increase the yield. Purification of the organic phase after
the aqueous phase can be carried out using activated carbon.

CONCLUSIONS

From the above, we can conclude that the transition of Ga (I11) and V (IV) to the aqueous phase occurs quickly,
in 30 minutes. 13.8% separation of Al into the aqueous phase occurs in 10 minutes, and 29% in 50 minutes.

It was also studied that the extraction of gallium and vanadium from solution occurs in two stages:

1-during extraction in the first stage at pH-2



2-in the second stage with stripping.
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