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Table 1 Multi—element chemical analysis of bastnaesite
sample

®3 HAEMBOUFESTERSN 1%
Table3 Multi—element chemical analysis of fluorite
sample

L A=231'% S O Ca0 BaO REO TFe MgO
& 4645 6825 098 151 0.19 <0.10

%45 REO CaO F TFe ALO,
e 7094 230 777 026  <0.05
xR2 EBREHTHESNESSWER 1%

Table 2 Distribution analysis of rare earth elements in
bastnaesite ore samples

ggéi} REO Y,0; La,0; CeO, Pr,0,, Nd,Os Sm,0O; Eu,0;,

i 7094 0.18 31.40 4895 4.51 13.13

%fgéj; Gd,0; Tb,0, Dy,0; Ho,0; Er,0; Tm,0; Yb,0; Lu,0,

1.14 0.22

T 042 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
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Fig.1 XRD patterns of bastnaesite (a) and fluorite (b)
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Table 4 Multi—element chemical analysis of iron GW 1500 3 min
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Table 5 Content of major minerals in iron tailings sample PS 200 3 min
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Fig. 2 Flow chart of the flotation of the actual ores
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Table 6 Flotation test results for iron tailings

7 4 e e TR IA Bl

K REO Ca0 REO CaO

Lk URJIPESA 849 5727 450 5210 151
W RN PESA 886 5535 9.98 52.50 3.50

i WIIPESA  91.51 4.89 27.19 47.90 98.49
KU PESA 91.14 4.87 26.75 47.50 96.50
(A0 100.00 9.34 25.26 100.00 100.00
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Selective Depression Effect and Mechanism of Polyepoxy Succinic Acid in the
Flotation Separation of Bastnaesite and Fluorite

GUO Chunlei', LTU Ting’, LIU Chenghong', WANG Weiwei', DA Zongyang'

1. National Key Laboratory for Research and Comprehensive Utilization of Baiyun Obo Rare Earth Resources, Baotou 014060,
Inner Mongolia, China;
2. Ansteel Group Mining Design and Research Institute Co., Ltd., Anshan 114001, Liaoning, China

Abstract: The separation of bastnaesite from fluorite during the flotation process of rare earth minerals presents significant
challenges due to the similarities in their surface chemical properties. This study investigates the effectiveness of polyepoxysuccinic
acid (PESA, C,H,0O;),) as a selective depressant, and assesses its effect on the floatability of bastnaesite and fluorite through both
single mineral and actual ore flotation experiments, specifically using magnetic separation of iron tailings from Baiyun Obo. The
underlying mechanisms were investigated using Zeta potential measurements, Fourier—transform infrared spectroscopy (FTIR), and
X-ray photoelectron spectroscopy (XPS). The results of flotation experiment indicate that, under single mineral flotation conditions
with sodium oleate (NaOL) as the collector, recoveries of both bastnaesite and fluorite exceed 90%. When 40 mg/L of PESA is used
as an inhibitor, the recovery of bastnaesite reaches 98.65%, while the recovery of fluorite drops to almost zero. In practical ore
flotation scenarios, employing P8 as the collector, together with water glass and PESA as the inhibitors, and 2 oil as the frother,
results in a rare earth concentrate with rare earth oxide (REO) and CaO contents of 57.27% and 4.50%, respectively, achieving a
recovery rate of 52.10%. The introduction of PESA contributes to an increase of 1.92 percentage points in the REO content of the
concentrate, and a reduction of 5.48 percentage points in CaO content compared to conditions without PESA. Mechanistic analyses
indicate that the introduction of PESA results in a negative alteration of the Zeta potential of bastnaesite; however, no significant
changes are observed in the infrared absorption peaks or the binding energy of the surface atoms. The adsorption occurring on the
bastnaesite surface is predominantly characterized as physical adsorption, with limited evidence of chemical adsorption.
Consequently, NaOL continues to adsorb on the bastnaesite surface, thereby maintaining its favorable floatability. In contrast, the
Zeta potential, infrared absorption peaks, and binding energy of the surface atoms of fluorite show significant changes, suggesting a
chemical bonding effect during the adsorption process on the fluorite surface. This effect inhibits the adsorption of NaOL on fluorite,
resulting in a marked decrease in its floatability. This study provides new insights into the reagent scheme for effective separation of
bastnaesite and fluorite.

Keywords: polyepoxysuccinic acid; depressant; bastnaesite; fluorite; flotation
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GUO Chunlei, LIU Ting, LIU Chenghong, WANG Weiwei, DA Zongyang. Selective depression effect and
mechanism of polyepoxy succinic acid in the flotation separation of bastnaesite and fluorite[J]. Conservation and
Utilization of Mineral Resources, 2025, 45(3): 25-34.
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