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Fig. 1 XRD patterns of fluorite(a) and calcite(b)
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Fig. 3 Optimized geometry of SNLS anion: (a) Fluorite;
(b) Calcite; (c) Slab model
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Fig. 4 Effects of pH on flotation recoveries of fluorite and
calcite with SNLS or NaOL as collector
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Fig. 6 Flotation results of binary mixed minerals with

SNLS as collector at pH=9.0
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Fig. 8 Zeta potentials of fluorite (a) and calcite (b) at different pH values
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Fig. 9 Adsorption configurations of SNLS on fluorite (111) surface(a) and calcite (104) surface(b)
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Table 1 Adsorption energies of SNLS on fluorite (111) and on calcite (104) surfaces

Energy/(kJ - mol™)

Mineral surface

E total reagent E surface E ads
Fluorite(111) —-11265499.85 -527841.31 -10737182.66 —-475.68
Calcite (104) -9010151.72 —-527846.44 —-8482090.25 -215.03
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Table 2 Mulliken charge of active O and Ca atoms before

and after SNLS reacting with fluorite and calcite

Fluorite (111) + SNLS Calcite (104) + SNLS
Atom  State  Charge/e | Atom  State  Charge/e
o1 Before -0.59 Before -0.59

After -0.62 After -0.65

Before -0.55 Before -0.55
02 02

After -0.75 After -0.63

Before 0.77 Before 1.45
Ca Ca

After 1.27 After 1.47
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Fig. 10 Bonding states in one unit cell of fluorite (111) surface(a) and calcite (104) surface(b)

F3 EARAH R LA TS AR P

Table 3 Distribution and activity of different atoms on commonly exposed surfaces of fluorite and calcite!***

Mineral surface A/mm? N, N, D,/ nm™ p,/(umol- m?) K/(kJ-mol™)
Fluorite (111) 0.1292 2 15.48 12.85 5291491
Calcite (104) 0.4037 4 9.91 8.23 383.3040]
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Selective separation of fluorite from calcite using
sodium N-lauroylsarcosinate and its mechanism

TAO Li-ming"?, WANG Jian-jun'-2, ZHANG Wan-jia"2, JIANG Zhe-yi"?, SUN Wei"? GAO Zhi-yong"?,
WANG Cong"2, WU Si-hui"? HU Yang'?

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Hunan Province for Clean and Efficient Utilization of Strategic Calcium-containing Mineral

Resources, Central South University, Changsha 410083, China)

Abstract: The efficient separation of strategic mineral fluorite with calcite remains a challenge in the field of
flotation since their surfaces have similar Ca active sites. In this work, sodium N-lauroylsarcosinate (SNLS), a
green, low-cost surfactant with special groups, was developed as a novel fluorite collector. The results show that
the maximum recovery difference of fluorite and calcite is 54.59% when the dosage of SNLS is 1.5x107° mol/L at
pH value of 9.0. During the test of binary mixed minerals, SNLS possesses higher selectivity for fluorite than
calcite at pH value of 9.0, using a low dosage of 1.3x10™ mol/L without the addition of any depressants. More
SNLS is adsorbed on fluorite than on calcite. The exposed Ca atoms of fluorite possess higher density and activity,
making SNLS stronger adsorption on fluorite surfaces. Therefore, the significant difference in the adsorption
behavior of SNLS on the surfaces of fluorite and calcite provides the possibility for the efficient separation of
fluorite from calcite in industry.

Key words: fluorite; calcite; flotation; sodium N-lauroylsarcosinate; collector

Foundation item: Projects(51774328, U2067201) supported by the National Natural Science Foundation of
China; Project(2021YFE0106800) supported by the National Key Research and Development
Program of China; Project(2021RC4002) supported by the Leading Talents of S & T Innovation
of Hunan Province, China; Project(2020JJ2044) supported by the Science Fund for
Distinguished Young Scholars of Hunan Province, China; Project(2021SK2043) supported by
the Key Research and Development Program of Hunan Province, China; Project(B14034)
supported by the National 111 Project, China; Projects(2019zzts312, 2020zzts756,
2020zzts724) supported by the Fundamental Research Funds for the Central Universities, China

Received date: 2021-04-18; Accepted date: 2021-08-10

Corresponding author: GAO Zhi-yong; Tel: +86-731-88876697; E-mail: zhiyong.gao@csu.edu.cn

(RiE 15



