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The widespread introduction of physical and chemical geotechnologies in the production of mineral raw materi-
als makes it possible to involve ores that are poor in the content of the useful component, which are unprofitable
to work out using traditional physical and technical methods. One of these new geotechnologies is the heap
leaching of rocky uranium ores. When planning the volume of output of finished products, it is necessary to have
an analytical apparatus that would make it possible, using the acquired knowledge, to calculate the required
volume of mineral raw material production and its varietal composition. Based on their task, studies were con-
ducted on the qualitative and quantitative characteristics of ores that affect the indicators of extraction of useful
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components from them. As a result of the research, the dependence of the index of uranium extraction into a pro-
ductive solution during infiltration of sulfuric acid leaching on the material composition of ores was established.
Ores localized in various lithological differences of acidic, medium and basic rocks were tested: granites, felsites,
trachydacites, andesites and conglomerates. The ores were classified according to the size of the piece with the
allocation of fineness classes +200 mm, -200 +150 mm, -150 + 100 mm, -100+70 mm, -70+ 30 mm, -30 mm.
The tests were carried out in laboratory and semi-industrial conditions. The maximum extraction was obtained
for the class — 30 mm in columns. When leaching in stacks, the maximum extraction of uranium into the solution
was obtained for the size class -70+30 mm. The reason for the lower extraction from the -30 mm class during
leaching in semi-industrial conditions was the processes of mechanical colmatation, due to the large number of
fine fractions. The criterion characterizing the material composition of ores is the content of silica (SiO2). During
the tests, the dependence of the uranium extraction coefficient in the productive solution on the content of silica
in the ores was established. The higher the concentration of silica, the more uranium passes into the productive
solution during leaching with a stable composition of uranium mineralization. The dependence is described by a
mathematical formula, which allows us to use it to calculate the extraction of uranium into a productive solution,
knowing the material composition of ores

Key words: uranium ore, heap leaching, uranium extraction index, productive solution, material composition of ores, mineral
composition of ores, lithological difference of rocks, colmatation, silica content, granulometric composition of ores
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Dagoeloaot atiidea+eaaiey 864, €TéacecTaai 10 a dagitd 0eTad T1o1a/
Results of leaching of ores localized in different types of rocks

ai ;ngﬂéf? Tota/ éao'riETeﬁ%%r,] i/ eéﬁ%ﬁ%ﬁ% 5 06/ Eeacazarea, %/
Name of the host rocks Class size, mm Silica content, % 7
+200 35
ETTAET {8300 BacT TR 104 -200 +150 41
11367140400 daciTaaead: a4,
i0aadeeocd / Conglomgrates of different -150 +100 48,73 48,5
sizes, gravelites -100 +70 61,5
-70 +30 77
-30 89
+200 43
-200 +150 46
Oagiicedt / Felsites 150 +100 75,13 %
-100 +70 69
-70 +30 83
-30 97
+200 44
-200 +150 47
Rafeon (A58aTAca0TER00E) / -150 +100 7095 57
Medium-grained granites -100 +70 ' 70
-70 +30 85
-30 95
+200 38
-200 +150 42
Afsceon / Andesites 150 +100 52,85 b
-100 +70 63
-70 +30 79
-30 90
+200 41
-200 +150 44
0dade&aseon / Trachydacites ~150 +100 65,14 52
-100 +70 66
-70 +30 84
-30 94
Eaé aGalT ec odeéf. 1, aey anad oerTTa  ecacd+airey. ATagéc Toe+eil ATedd TecéTaTt
atavapuéd TTaTa Tola+adofy +actay ca-  écaéa+aiey ddaia a danoaTd aey éeafina édoT-
AeRETTHOU ATcOaM0ATEY ecasld=ATey 65afa a  TTA0e -30 11 TT AGAATATEp A 8AATAAOTOTO-
3af0ATS TT 1303 61ATUDATey Baciada a0-  1& GRETAeYTe TTACAS, +O0T T08+eTTé YOTAT
U36a+224T TAT éoféa [9]. TaéneTaeiiTa ég-  yaeyaony 1adaie-aneay éteiiacasey, arcie-
ae4+a1ea 1440 eeann eooTiTHoe -30 11. 0a- éapuriay Toe Tage+ee ATEUsTAT éTée+anoaa
888 BACOBI0AON ATHOGATOON A BAATOAOTOTOS  OTTEES B0ATOS +afoed [3; 8]. EASTAY ec TTé6-
6feTaeys. Toe TraoiT-TdTi Oeaiiad enra- +a1 1006 83acoelnaoTa enneadataaieé, onoaita-
oareyo éeannd édoTiTnoe +200 +30 11 a0iIa-  €aiT, 0T Troel1aéuial daciasTi adudea-
éa+eadapofiy fi ataétae~idie éaaroaoToid- +@AAATTAT é0Néa yaeyaony éeann ésoriTnoe
1& Tadaidodaie. Eeafnn eaoriTioe —30 11 -70+30 11 [10].
€130 ¢ia+e0deliT Taillgeé ETyHO6e0eadio

29



Adfioieé CaaA0 2021.0.27. 7

——Pani
——Pan?

— —Pan3
Pan4
——Pans

120

100

80
S
=
v
=

80
2 Z
© /
sy
T
[oN 3
> 40
: —
[0}
T
2
5 20
[}
=

U T T

Y
M

(=2]

Knaccel KpynHocTH , MM

AN o = PPN

peéfi. 1. Cadene i Thol ecaed+aTey 6daia & TOTA0G0RATOE BAN0ATS Tae EA TO ééafifia 50T TTHoe eofiea:

1 8y4 — 6TTA6TT A0200; 2 By4 — OABiced(; 3 Bya — 4daTed

Fig. 1. Dependence of the extraction of uranium into a productive solution at KV on the size class of the piece:
1 row — conglomerates; 2 row — felsites; 3 row — granites; 4 row — andesites; 5 row — trachydacites
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