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1 OHA-M 5 SS-M (M=Ca, Ce) FIfl {45 4

Fig. 1 Optimized structures of OHA-M and SS-M (M=Ca, Ce): (a) OHA-Ca; (b) OHA-Ce; (c) SS-Ca; (d) SS-Ce

=1 5% OHA-M Mulliken FELTR 23 T (R8T 3 45 R

Table 1 Part of calculated results of complex OHA-M by Mulliken charges

o) 02 Ca*", Ce**
Complex ; ; ; ; ; ;
Before reaction  After reaction Before reaction  After reaction Before reaction  After reaction
OHA-Ca -0.612 -0.525 -0.746 -0.684 2.000 1.668
OHA-Ce -0.612 -0.504 -0.746 -0.619 3.000 2.002
Unit: a.u.
=2 &4 SS-M Mulliken Hifaf 23 AT 1) 350 47 45
Table 2 Part of calculated results of complex SS-M by Mulliken charges
03 Ca*", Cce**
Complex - - - -
Before reaction After reaction Before reaction After reaction
SS-Ca -1.168 -1.115 2.000 1.680
SS-Ce -1.168 -1.018 3.000 2.018
Unit: a.u.
VO R T LA EES & BE T4 A G ARMEE  SS-Ce>OHA-Ca>SS-Ca.
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Table 3 Binding energy of OHA-M and SS-M

Ion and Total energy/ Interaction energy/
complex a.u. (kJ-mol™")
Ca™ -677.4262
Ce’ -473.4871
OHA™ -519.8104
SS” -592.5378
OHA-Ce -2034.4749 -4086.8181
OHA-Ca -1717.1379 -238.7501
SS-Ce -2252.6276 -4009.5331
SS-Ca -1862.5644 -164.6309
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Fig.2 Calculated HOMO, LUMO and energy gap parameters for OHA-M and SS-M
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Flotation effect and quantum chemical calculation of octyl
hydroxamic acid and sodium silicate on bastnaesite and fluorite

WANG Peng', CAO Yong-dan">** WANG Jie-liang"***, ZHANG Yan-qing’, CAO Zhao"**

(1. School of Mining and Coal Engineering, Inner Mongolia University of Science and Technology,
Baotou 014010, China;
2. State Key Laboratory of Mineral Processing, Beijing 100160, China;

3. Key Laboratory of Integrated Exploitation of Bayan Obo Multi-Metal Resources, Baotou 014010, China;
4. Collaborative Innovation Center of Integrated Exploitation of Bayan Obo Multi-Metal Resources,
Inner Mongolia University of Science and Technology, Baotou 014010, China;

5. Baoshan Mining Company, Baotou Steel Group, Baotou 014010, China)

Abstract: The mechanism of the interaction between the collector octyl hydroxamic acid (OHA)/inhibitor sodium
silicate (SS) and the hydrolyzed components of metal ion M (Ce**, Ca®") exposed on the surface of bastnaesite/
fluorite was analyzed using density functional theory and quantum chemistry (DFT/B3LYP) calculation, and
verified by flotation test. The results show that the Ce(OHA), complex formed by the reaction of OHA and
Ce(OH); has the strongest structural stability, and the Ca(SS), complex formed by the reaction of SS and Ca®* has
the weakest structural stability. Sodium silicate SS preferentially reacts with Ca*" on fluorite surface, while OHA
preferentially reacts with Ce(OH); on bastnaesite surface. During the flotation system of bastnaesite and fluorite,
octyl hydroxamic acid OHA has a stronger collecting capacity for bastnaesite than for fluorite, and sodium silicate
SS has a stronger inhibition capacity for fluorite than for bastnaesite.

Key words: octyl hydroxamic acid); sodium silicate; quantum chemistry calculation; bastnaesite; fluorite; flotation
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