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Abstract
The uranium sorption by anion exchange resins from productive solutions prepared by carbonate leaching from peat ore was 
investigated. The uranium recovery from leach liquors decreased during long-time exploitation of ion exchangers due to con-
tamination of resins with humic substances. The alkaline solution of sodium chloride can be used to efficiently regenerate of 
resins. The resin Purolite A660/4759 had the highest value of full dynamic exchange capacity, which was (36.62 ± 1.10) g U/L 
of wet settled resin. The desorption process was carried out by ammonium carbonate/bicarbonate mixture solutions with 
values of uranium recovery degree of (97.41 ± 2.53)%. The degree of uranium precipitation during crystallization of ammo-
nium uranyl carbonate from pregnant solutions was 72%.
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Introduction

Uranium-containing peat deposits are generally considered 
as a source of environmental pollution but not as a source 
of raw material. Therefore, most of works presented in the 
literature are aimed at studying the migration of uranium in 
the surface layer, its association with humic substances, as 
well as identifying mechanisms and possible ways to prevent 
pollution of nearby rivers and reservoirs [1–11]. However, 
peat deposits can become objects of commercial use in the 
case of high uranium content in the ore and the present of 
possibility of ecosystem restoration during mining for fur-
ther productive environmental management.

Technological schemes for the processing of peat ores 
usually include thermal destruction of enriched peat (burn-
ing or gasification), followed by sulfuric acid leaching of 
uranium from the ash, or direct leaching of uranium from the 
ore. The first method allows to additionally receive of elec-
tricity, heat and building sand, but requires high capital and 
operating costs [12]. Refusal from the energy-intensive oper-
ation of burning peat in favor of direct leaching of uranium 

from ore leads to a significant reduction in costs. Therefore, 
leaching method is currently the most promising. Wherein 
uranium can be extracted from peat ore using the method of 
percolation leaching (heap leaching or borehole leaching) 
in consideration of lack of need for expensive mining and 
shallow depth of ore location (from 0 to 8 m) [13–16].

Peat ores contain uranium in the oxidized form  (UO2
2+). 

Uranium can be leached by use both acids and carbonate 
solutions as leaching agent. Acid leaching of uranium from 
peat is characterized by a high process rate. It is possible to 
use nitric, hydrochloric and sulfuric acid to carry out leach-
ing process. However, the process of sulfuric acid leaching 
proceeds most effectively because of the formation of stable 
uranyl sulfate complexes [17–20]. The degree of uranium 
recovery from peat is not more than 75% when using sul-
furic acid as a leaching agent. At the same time, there is a 
high consumption of sulfuric acid due to the interaction with 
organic substances and impurity elements. The process of 
carbonate leaching of uranium proceeds more slowly than 
acid leaching. However, the consumption of the reagent is 
lower, and the degree of uranium recovery from peat is more 
than 90%. Therefore, the leaching of uranium from peat ores 
using carbonate solutions is more economically viable. The 
disadvantage of this method is the effective dissolution of 
macromolecular humic substances (humic acid, fulvic acid) 
contained in peat. During sulfuric acid leaching, the organic 
content in the leach liquors is much lower and its value is 
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approximately 50 mg L−1. The different degree of humic 
substances dissolution affects the color of solutions: liquors, 
obtained as result of acid leaching are colored in light yel-
low, and carbonate leach liquors are dark brown [8, 19, 21].

Ion exchange is the main method of processing of liq-
uors obtained during leaching. Uranium exists in the form 
of  [UO2(CO3)3]4− in carbonate solutions. The high value 
of the stability constant (2 × 1018) of this anionic complex 
excludes the presence of the cation  UO2

2+ in the solution. 
Therefore, uranium recovery from leach liquors is possi-
ble only by use strongly basic anion exchangers, taking into 
account the alkaline character of medium [19, 20, 22]. The 
presence in leach liquor of humic substances leads to the 
poisoning of the ion exchanger and the fall of its capacity 
for uranium. Therefore, special attention is paid to the choice 
of ion exchange resin during designing of sorption plant for 
leach liquors processing.

The process of uranium sorption from productive sul-
phate and carbonate solutions using strongly basic anion 
exchangers has been studied in detail and presented in 
the literature [20–26]. However, all these works relate to 
uranium recovery from other types of ores, and there are 
no humic substances in productive solutions. The goal of 
works, devoted to uranium sorption from liquors obtained 
as result of carbonate leach of peat ores, is to clean up the 
area, because peat deposits are considered as a source of 
environmental pollution. In the course of presented study, 
we obtained results which are absent in the literature and 
which are of interest to researchers and the uranium indus-
try. The novelty of our work is in the application of the ion 
exchange method for the uranium recovery from liquors of 
carbonate leaching of peat ores precisely with the produc-
tion of uranium concentrate as a final commercial product, 
and not only for the purpose of environmental purification.

In this work, processes of uranium sorption from liq-
uors, obtained during carbonate leaching from peat ore, 
using industrial anion exchangers AMP, Tulsion A-233U, 
Lewatit K6367, Purolite A660/4759 were studied. The 
main purpose of the work was to determine the capacitance 

characteristics of sorption resins for uranium and the degree 
of resin poisoning with humic substances during exploita-
tion. The efficiency of uranium desorption from saturated 
anion exchangers using ammonium carbonate/bicarbonate 
mixture (ACBM) solutions with the subsequent crystalli-
zation of ammonium uranyl tricarbonate were determined.

Experimental

Anion exchangers Tulsion A-233U (Thermax Ltd, India), 
Lewatit K6367 (Lanxess Deutshland GmbH, Germany), 
AMP (SE Smoly, Ukraine) and Purolite A660/4759 (Purolite 
Ltd, United Kingdom) were used in this work. Specification 
of these resins from manufacturers is presented in Table 1. 
All anion exchangers were converted to carbonate form by 
contact with ammonium carbonate solution (150 g L−1) dur-
ing 24 h. Sorption of uranium was carried out from liquors, 
which were obtained by carbonate leaching of uranium from 
peat ore of the Shu valley (near the border of Kazakhstan 
and Kyrgyzstan) [11]. The content of elements (compounds) 
in leach liquors was (mg L−1): 80 U, 3860  Na2CO3, 218 S, 
286 Mg, 180 Si, 122 Al, 31 Ca. The concentration of humic 
substances (mainly in the form of sodium humate) was about 
7000 mg L−1.

Uranium sorption was carried out in static and dynamic 
modes. The experiment in the static mode was led in a cylin-
drical closed vessel with volume 0.25 L at room tempera-
ture and constant stirring. The weight of the resin in air-dry 
state was 50 mg. A single load volume of leach liquors was 
0.1 L. The phases contact time was 24 h. At the end of the 
experiment, the anion exchanger was separated from liquid 
phase by filtration, and solutions were analyzed for ura-
nium content by ICP-AES. According to results of analysis, 
exchange capacity values of anion exchangers for uranium 
was calculated. After sorption and separation from solutions, 
the saturated anion exchange resin was transferred to a heat-
resistant beaker and washed with water in several stages with 
constant stirring. Then, a two-stage desorption of uranium 

Table 1  Main characteristics of anion exchangers

Anion exchanger grade Type Ionic form Structure Matrix Functional groups Moisture 
content 
(%)

Total 
capacity 
(eq L−1)

Purolite A660/4759 Strongly basic Cl− Gel Polystyrene crosslinked 
with divinylbenzene

Quaternary ammonium 40–50 1.30

Lewatit K6367 Strongly basic Cl− Gel Polystyrene crosslinked 
with divinylbenzene

Quaternary amine, type 1 40–50 1.40

AMP Strongly basic Cl− Gel Polystyrene crosslinked 
with divinylbenzene

Benzyl pyridine 50–55 1.38

Tulsion A-233U Strongly basic Cl− Gel Polystyrene crosslinked 
with divinylbenzene

Quaternary amine 50–56 1.30
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was carried out by use ACBM solutions as stripping agent. 
Sum concentration of ammonium carbonate and ammonium 
bicarbonate in these solutions were 100–200 g L−1. The vol-
ume of the stripping solution at each stage was 0.1 L. The 
process of uranium desorption was carried out with constant 
stirring and a temperature of 40–45 °C. The total desorption 
time was 4 h. After desorption, the anion exchanger was 
separated from pregnant solution and was washed with water 
in several stages with constant stirring. Then the resin was 
regenerated (washed from humic acids). The mixed solution 
2% NaOH + 10% NaCl was used to remove absorbed humic 
substances from anion exchanger phase. The process of resin 
regeneration was carried out in a beaker for 4 h at room tem-
perature and under constant stirring. Fresh portions of regen-
erating solution (volume 0.1 L) were filled into beaker every 
1 h. After regeneration, the resin was washed with water, 
converted to the carbonate form and sent to the next stage of 
sorption. In this work, 10 cycles of “sorption–desorption—
regeneration of the resin” were carried out. For comparison, 
10-cycles series of “sorption–desorption” (without regenera-
tion) experiments were led.

The sorption process in dynamic mode was carried out in 
a laboratory vertically located column. To determine yield 
curves of the sorption, 5 mL of the swollen anion exchanger 
was loaded into the column. Leach liquors were filtered con-
tinuously through a column at a constant rate of 0.025 L h−1 
using a peristaltic pump. The filtrate (the solution leaving the 
column) was collected in fractions of 0.05–0.2 L and then 
was analyzed for uranium content by the ICP-AES method. 
The sorption process was finished after uranium concentra-
tions equalizing in the solution at the inlet and outlet of the 
column.

The desorption process in a dynamic mode was car-
ried out in a laboratory vertical column with a jacket using 
ACBM solutions (100–150 g L−1). A sample of saturated 
anion exchangers in a volume 5 mL was loaded into the 
column. The feeding of the eluents was carried out continu-
ously with constant rate of 1 column volume for 1 h. The 
eluates fractions were collected, and then were analyzed for 
uranium content by the ICP-AES method. To ensure the 
maximum recovery of uranium, the elution process with 
ammonium carbonate/bicarbonate solutions was carried 
out in two stages at a temperature of 40–50 °C. A solution 
of ACBM with a concentration of 100 g L−1 was used at 
the first desorption stage. The ratio of the volume of liquid 
and solid phases in the first stage of desorption was 2:1. A 
concentration of ACBM in elution solution was 150 g L−1 at 
the second elution stage. Desorption was stopped when the 
concentration of uranium in pregnant solution decreased to a 
value less than 50 mg L−1. Pregnant solutions obtained dur-
ing two stages of desorption were combined and cooled at 
room temperature. As a result, ammonium uranyl carbonate 
(AUC) crystals were formed. Pregnant solution was held for 

12 h and then AUC crystals were separated by vacuum filtra-
tion. The uranium content in filtrate was determined by ICP-
AES. The anion exchanger after desorption was washed with 
water and sent for regeneration (remove of humic acids).

After desorption, a sample of anion exchanger with a vol-
ume 4 mL (in the swollen state) was taken from the total vol-
ume of the resin. Then this sample was sent for regeneration. 
The regeneration process of anion exchangers in dynamic 
mode was carried out in a laboratory vertical column. The 
mixed solution 2% NaOH + 10% NaCl was used to remove 
humic substances from anion exchanger. The solution was 
fed to the column continuously at a constant rate of 4 mL h−1 
(1 column volume for 1 h). Liquid and solid phases ratio dur-
ing regeneration was 4:1. The total time of the process was 
4 h. Samples of anion exchanger before and after regenera-
tion were washed with distilled water, converted to carbon-
ate form and used for sorption of uranium from leach liquors 
in static mode. Experiments were performed according to 
the method described above.

Optima 2100 DV (Perkin Elmer, USA) was used to deter-
mine the content of uranium in solutions. The automatic 
shaker IKA KS 3000 i control and magnetic stirrer with 
heating function IKA RET basic were applied to mix phases 
during sorption in static mode. The automatic LAMBDA 
OMNICOLL fraction collector, the IPC Ismatec peristaltic 
pump and thermostat Huber Compatible Control CC2 were 
used for investigation of the sorption/desorption/regenera-
tion process in dynamic mode. All experiments were per-
formed at least in duplicate, and the average error was less 
than 3%.

Results and discussion

Uranium sorption in static mode

According to the research results, the values of exchange 
capacity, obtained during uranium sorption from leach liq-
uors in static mode, increased in the following sequence 
of ion exchangers: AMP → Tulsion A-233U → Lewatit 
К6367 → Purolite A660/4759. The capacity value of Puro-
lite A660/4759 was (39.78 ± 0.80) g U/Lwsr (where Lwsr 
is liter of wet settled resin). Tulsion A-233U and Lewatit 
K6367 anion exchangers had similar capacity values: 
(28.63 ± 0.86)  g  U/Lwsr and (28.14 ± 0.70)  g  U/Lwsr, 
respectively. The exchange capacity of AMP resin was only 
(24.51 ± 0.56) g U/Lwsr.

The exchange capacity of anion exchangers during ura-
nium sorption from solutions is influenced by many factors, 
and main factors are the initial concentration of uranium in 
solutions, the impurity composition of solutions and the pH 
value. There are no data necessary for an objective com-
parison on the capacitive characteristics of anion exchangers 
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during the uranium sorption from solutions with a high con-
tent of humic substances in the literature. However, results 
obtained in this work are generally consistent with litera-
ture data on the uranium sorption from liquors of carbonate 
and sulfuric acid leaching [20, 22–29]. In works [25–28], 
uranium sorption isotherms from sulfate solutions are pre-
sented using a number of industrial grade anion exchang-
ers. Exchange capacity values for anion exchangers AMP, 
Lewatit K6367 and Purolite A660/4759 is 28–32 g U/Lwsr, 
20–23 g U/Lwsr and 44–46 g U/Lwsr, respectively, during 
uranium sorption from solutions containing 70–80 mg L−1 
U in static mode. Exchange capacity values of strongly 
basic anion exchangers is about 30–45 g U/Lwsr during 
uranium sorption from carbonate solutions in static mode 
[20, 22–24]. Capacitive characteristics of anion exchangers 
obtained in this work are slightly lower than values pre-
sented above. There was a high content of humic substances 
in liquors obtained during the carbonate leaching of uranium 
from peat ore. Humic substances were recovered by anion 
exchangers together with uranium. This led to the poison-
ing of the resin, which results in a decrease of the sorption 
capacity values and a change in the color of the resin from 
yellow to brown or black.

According to the results of research, under conditions of 
long-term exploitation of ion exchangers with an increase in 
the number of technological cycles, the value of exchange 
capacity for uranium decreased. Sorption capacity of anion 
exchangers for uranium after 10 cycles without resin regen-
eration was reduced on 29–30% (Fig. 1). At the same time, 
the fall in the exchange capacity under operating conditions, 

which include the resin regeneration stage (to remove of 
humic substances), during 10 cycles was no more than 5% 
(Fig. 2). This indicates the effectiveness of the use of an 
alkaline solution of sodium chloride for the resin regenera-
tion. At the preliminary stage of the study, several reagent 
schemes were considered for the resins regeneration. In 
particular, HCl and NaOH solutions, hydrochloric-alkaline 
mixed solutions, sulfuric acid and nitric acid solutions with 
different concentrations were used for the regeneration of 
ion exchangers. As a result of preliminary experiments, it 
was found that the most effective is the alkaline solution 
of sodium chloride (2% NaOH + 10% NaCl). Therefore, 
solution with this composition was chosen to wash anion 
exchangers from humic substances in static and dynamic 
modes.

The use of sodium carbonate at the stage of uranium 
leaching from peat ore caused the presence of humic 
substances in leach liquors mainly in the form of sodium 
humate. The amount of fulvic acids and humic acids in leach 
liquors was insignificant. Large molecules of sodium humate 
occupied only the surface layers of the resin grains during 
sorption and did not hinder diffusion of uranium anionic 
complexes and humic acids into the resin phase. Sorption of 
humic acids was difficult due to the steric factor. However, 
fulvic acids were effectively attached to the matrix of resins 
and acted as carriers of functional groups (COOH). As a 
result of the sorption of humic substances, the color of anion 
exchangers was changed from yellow to dark brown or black. 
An analysis of industrial experience in the use of ionites in 
water treatment technology has shown that the presence of 
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fulvic acids in anion exchangers reduces the internal dif-
fusion coefficient of ions and increases the contribution of 
the stage of mass transfer inside resin grain. This leads to a 
deterioration in the kinetic properties of the anion exchange 
resin and, as a result, a decline in its exchange capacity. In 
this case, the resin must be regenerated more often. Then the 
volume of waste water will increase [8, 30–35].

Humic acids were washed out from poisoned resin phase 
and formed highly soluble sodium humate during the resin 
treatment with an alkaline solution of sodium chloride. Ful-
vic acids were retained by the anion exchanger and the pro-
cess of the formation of fulvates proceeded extremely slowly. 
In addition, long-chain fragments of fulvic acids stayed on 
the surface of anion exchanger grains due to steric hin-
drance. Therefore, complete stripping of humic substances 
from anion exchanger phase was impossible in conditions 
of limited time for resin regeneration. This was indicated 
by the fact that resins were retained black or dark brown in 
the course of after regeneration study, i.e. the reverse color 
change of anion exchangers did not occured.

Uranium sorption in dynamic mode

According to the results of experiments carried out in static 
mode, the resin Purolite A660/4759 was chosen for study-
ing the process of uranium sorption from leach liquors in 
dynamic mode because of best capacitive characteristics. 
Sorption curve of uranium by anion exchanger Purolite 
A660/4759 is shown at Fig. 3.

The results of the experiments shown a high efficiency 
of Purolite A660/4759 application for uranium sorption in 
dynamic mode from liquors obtained during the carbon-
ate leaching of uranium from peat ore. Full saturation of 
resin was reached in 136 h of sorption (after pass of 680 

bed volumes of productive solution through column), 
while the value of full dynamic exchange capacity was 
(36.62 ± 1.10) g U/Lwsr.

The Fig. 4 shown the initial part of the sorption curve. 
This area carries important information about the volume 
of the leach liquor that can be passed through the anion 
exchanger, so that the uranium content in the filtrate will 
satisfy the level of concentration in uranium waste. The con-
tent of uranium in filtrates at uranium industry enterprises 
is regulated at the level of 1 mg L−1. The value of dynamic 
exchange capacity for Purolite A660/4759 while achieve-
ment of uranium concentration 1 mg L−1 in filtrates in output 
of column was (13.50 ± 0.41) g U/Lwsr. The concentration 
level of 1 mg L−1 was achieved after pass of 170 bed vol-
umes of leach liquors throuh resin.

Uranium desorption by ammonium carbonate/
bicarbonate solutions

The value of full dynamic exchange capacity is one of 
important parameters, which influence on the choice of 
ion exchanger for sorption technology design. The degree 
of subsequent element desorption from phase of saturated 
resin is also important for this purpose. The main aim of ion 
exchange process is the maximum concentration of the metal 
in the minimum volume of pregnant solution. At the same 
time commercial concentrate should be easy obtained from 
the pregnant solution at minimal cost. A carbonate leaching 
method was chosen for uranium recovery from peat ore. That 
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is why, it was decided to use ACBM solutions as eluent for 
uranium desorption of from anion exchangers.

The Purolite A660/4759 saturated anion exchange 
resin obtained as a result of uranium sorption from leach 
liquors in dynamic mode was used for this research. The 
value of full dynamic exchange capacity of this resin was 
(36.62 ± 1.10) g U/Lwsr. Results of investigation of uranium 
recovery from uranium-bearing peatlands by in situ leach-
ing is presented in the work [12]. Leaching was performed 
with sodium carbonate. Sorption processing of productive 
solutions in a dynamic mode was carried out using anion-
exchange resin AV-17-8. According to results of the study, 
the value of full dynamic exchange capacity of this anion 
exchanger was 42 g U/Lwsr. This capacity value is higher 
than that obtained in this work for Purolite A660/4759 due 
to the differences in composition of productive solution and 
the pH values. At present, in Russian uranium enterprises, 
values of full dynamic exchange capacity of anion exchang-
ers (including AMP) used for the sorption processing of 
sulfate leach liquors, is 35–40 g U/Lwsr [26]. Full dynamic 
exchange capacity values of anion exchangers were about 
40 g U/Lwsr during the sorption of uranium from carbon-
ate solutions [24]. Consequently, using Purolite A660/4759 
anion exchange resin for uranium recovery from leach liq-
uors with a high content of humic substances will provide 
the high performance of sorption plant.

The choice of elution parameters was made on the basis 
of an analysis of the industrial experience in sorption tech-
nology exploitation for recovery and concentrating uranium 
by anion exchangers from in situ leach liquors. Such technol-
ogy includes a desorption stage using solution of ACBM. 
The desorption process was carried out in two stages at a 
temperature of 40–50 °C to ensure maximum recovery of 
uranium from the resin. Increased temperature and a grad-
ual increase of ACBM concentration in the elution solution 
makes it possible to avoid the precipitation of ammonium 
uranyl carbonate in the resin phase. Despite the fact that the 
solubility of AUC increases with temperature growth, it is 
not recommended to raise it above 60 °C, as this activates 
the process of decomposition of ammonium carbonate.

An ACBM solution with concentration of 100 g L−1 (on 
the sum of ammonium carbonate and ammonium bicarbo-
nate) was used at the first stage of uranium desorption. Vol-
ume ratio of anion exchanger and eluent solution passed 
through column was 1:2. In the second stage, the desorption 

of uranium was carried out by solution with a sum concen-
tration of 150 g L−1. The results of the research are presented 
in the Table 2 and Fig. 5.

According to the experimental data, the process of ura-
nium desorption at each stage should be carried out at a 
ratio of the liquid and solid phase 2:1 (total—4:1). This 
makes it possible to extract (97.41 ± 2.53)% of uranium 
from saturated resin. The uranium concentration in the result 
pregnant solution was 8.92 g L−1, and the residual capac-
ity of anion exchanger did not exceed (1 ± 0.03) g U/Lwsr. 
Pregnant solutions obtained during two stages of desorp-
tion were combined and cooled at room temperature. As a 
result, ammonium uranyl carbonate crystals were formed. 
Pregnant solution was held for 12 h. As an analysis results, 
the degree of uranium precipitation during crystallization of 
AUC was 72%, and the residual concentration of uranium in 
the mother solution was 2.5 g L−1.

The research results showed that about (79.87 ± 2.31)% 
of uranium was recovered from the resin in the first des-
orption stage and the uranium content in pregnant solution 
was 14.62 g L−1. At the second stage, (17.54 ± 0.51)% of 
the total amount of uranium was eluted, and concentration 
of uranium in pregnant solution was 3.21 g L−1. This con-
centration value was close to the metal content in mother 
liquor after AUC crystallization. Therefore, it is possible to 
eliminate the merging of streams of the two stages and use 

Table 2  Results of uranium 
desorption from the anion 
exchanger Purolite A660/4759 
by ACBM solutions

Desorption 
stage

Uranium content in pregnant 
solution (g L−1)

Capacity (g U/Lwsr) Uranium des-
orption degree 
(%)Before After

1 14.62 36.62 ± 1.06 7.37 ± 0.21 79.87 ± 2.31
2 3.21 7.37 ± 0.21 0.95 ± 0.03 17.54 ± 0.51
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the pregnant solution after the second desorption stage to 
prepare the eluent solution.

Resin regeneration in dynamic mode by alkaline 
solution of sodium chloride

For studies of resin regeneration in a dynamic mode, the 
anion exchanger Purolite A660/4759, wich was acquired 
during the uranium sorption from productive solutions in 
column experiment, was used. The resin was taken after 
the stage of uranium desorption. A mixed solution 2% 
NaOH + 10% NaCl was used to remove the humic substances 
from anion exchanger phase. Purolite A660/4759 resin sam-
ples were washed with water before and after regeneration, 
then were converted to the carbonate form and used for ura-
nium sorption from leach liquors in static mode. Capacitive 
characteristics of resin before and after regeneration were 
determined and were compared with respective values of 
fresh samples of anion exchanger (Table 3).

The research results confirmed the anion exchanger poi-
soning with humic substances during the uranium sorption 
from liquors of carbonate leaching, as well as the effective-
ness of using an alkaline solution of sodium chloride for 
the regeneration of the resin. The decrease of the Purolite 
A660/4759 exchange capacity for uranium without regen-
eration and after this process was (14.81 ± 0.29)% and 
(4.97 ± 0.14)%, respectively. It was impossible to completely 
regenerate the resin during this study, therefore in the future 
it is planned to carry out experiments on the regeneration of 
the resin in accordance with the methodology, which pro-
vides for the alternation of the stages of long-term treatment 
by acid and by alkali solutions.

Conclusions

The sorption capacity values during the experiment of 
uranium sorption from leach liquors in static mode was 
increased in the following order of anion exchangers: 
AMP → Tulsion A-233U → Lewatit К6367 → Purolite 
A660/4759. The value of Purolite A660/4759 sorption 
capacity in static mode was about (39.78 ± 0.80) g U/Lwsr.

Under conditions of long-term exploitation of anion 
exchangers (10 cycles of “sorption–desorption” in static 
mode), the decrease of uranium capacity was about 30%, 
which was associated with poisoning of resin with humic 

substances. However, during the intermediate treatment 
of resins with an alkaline solution of sodium chloride (2% 
NaOH + 10% NaCl), the decline in the capacity of anion 
exchangers for uranium was no more than 5%. The use of 
this solution for the regeneration of resin was equally effec-
tive in organizing the process both in a static and dynamic 
modes. At the same time, it is not possible to completely 
regenerate the resin under the conditions of a limited time of 
the technological process because of poisoning with fulvic 
acids, the desorption of which from anion exchangers with 
gel structure is extremely difficult.

The full dynamic exchange capacity of the Purolite 
A660/4759 resin was (36.62 ± 1.10) g U/Lwsr. The high 
capacitive characteristics of Purolite A660/4759 anion 
exchanger allow to use this resin for the efficient uranium 
sorption from liquors obtained during the carbonate leaching 
of uranium from peat ore.

The use of ACBM solutions for uranium desorption 
from saturated anion exchangers ensured the production 
of pregnant solutions with a uranium concentration about 
9 g L−1. The degree of uranium desorption was more than 
(97.41 ± 2.53)%, and the residual capacity of anion exchange 
resin did not exceed 1.1 g U/Lwsr. The degree of uranium 
precipitation during crystallization of AUC from pregnant 
solution was 72%, and the residual content of uranium in the 
mother liquors was 2.5 g L−1.
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