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Abstract - The purpose of this study is to recover fluorite from ores tailing which derived from fluorite processing plant in 

Thailand. Flotation technique was undertaken to improve the concentration. Oleic acid, Methyl Isobutyl Carbinol (MIBC) and 
sodium silicate were optimized. pH condition was also carried out to find the best condition. The experimental results show 

that the effective performance when Oleic acid and sodium silicate were utilized at 800g/t and 500g/t respectively. Weak 

alkaline condition at pH 9 indicated the best effective condition. Therefore, the optimal condition could probably recover 

fluorite from ores tailing which is great for fluorite flotation in order to raise economic profits. 
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I. INTRODUCTION 

 

Fluorite is an essential mineral the main  chemical 

composition is CaF2which is widely in fluorspar 

market for p roducing various product with different 

applications. Especially, acid g rade fluorspar is used 

for hydrofluoric acid production through mineral 

processing technique. The demand of acid grade 

fluorspar production has been increasing, the associate 

gangue minerals must be eliminate to satisfy the 

marketable requirements  [1]. Moreover, the 

applications require acid grade fluorite at least 97% 

purity. In  order to gain h igh purity, the most typically  

utilized  effect ive process is froth flotation technique. 

Nevertheless, treating fluorite ore by froth flotation is 

difficult p rocess because it is affected by different 

factors in the procedure [2]. Froth flotation is a process 

selectively separating valuable mineral from gangue 

mineral where the target mineral particle is attaches to 

air bubbles and transport out of the pulp into a froth 

phase. The air bubbles are main ly hydrophobic and 

hydrophilic surface propert ies, the selectivity is based 

on wetting properties of ore particle in the pulp [3]. 

Typically, fluorite is associated with calcium 

carbonate and both minerals had similarity on physical 

and chemical p roperties in flotation behavior [4-8]. 

Fatty acids such as oleic acid is commonly used as 

collectors for fluorite flotation and low temperature 

resistance [9].Sodium silicate or water glass that 

solution with inorganic salt ions, are often utilize as 

depressant of silicate mineral and decreasing 

floatability of silica and calcite [10]. Recently, 

numerous of research on fluorite flotation in order to 

improves the separation of gangue mineral in fluorite 

ore efficiency which is relevant to this study. Zhou et 

al. (2013) found that acidized  water glass was better 

depressant and more selective between fluorite and 

gangue minerals, it also improved fluorite recovery 

and flotation rate for fluorite flotation compared to 

soda ash and sodium lingo sulfonate [11].Lin  et al. 

(2016) found that the collecting ability and floatability 

of sodium oleate were better than oleic acid, and 

calcite recovery rate was low about pH 7 [12]. Song et 

al. (2006) stated that slime coating  in  flotation process, 

sodium silicate as depressant has performance 

upgrading the effect of depressant. [13] There are 

many fluorite processing plants in Thailand that 

produce fluorite concentration export to many regions 

for many years, some of which   located in western 

part of Thailand. In these plants, the high-grade ore 

has been completely refined whereas, the large amount 

of poorer ore is remained in  fluorite ore resources in 

that area with contains CaF2 in fluorite ore 29% to 

30%.Consequently,itis necessary to explore the 

effective conditions in  mineral processing to recover 

CaF2 of the remaining fluorite ores tailing. In  this 

regard, exp loring the proper condition for fluorite 

flotation due to the raw material from ores tailing as 

the complex process to separate fluorite from gangue 

minerals. The purpose of this study is to recover 

fluorite from ores tailing which derived from fluorite 

processing plant in Thailand. The fluorite ores 

associated with quartz, calcite and other trace 

minerals. Froth flotation techniques was undertaken to 

separate fluorite from gangue minerals  using oleic 

acid as collector, sodium silicate was used as 

depressant for silicate mineral and MIBC was used as 

frother in fluorite flotation. 

 

II. EXPERIMENTAL 

 

2.1. Materials 

 

The fluorite ore sample used in th is study was 

collected from fluorite processing plant in Thailand. 

The ore sample consisted of 29.4% CaF2, 43.9% SiO2, 

6.9% CaCO3 and other trace minerals. The fluorite ore 

sample was dried at 105֯ C to release moisture content 

and ground to size minus 325meshes by using 

ball-mill. The chemical reagents used in this study 

including oleic acid as collector and sodium silicate as 

depressant were used whereas, Methyl isobutyl 
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carbinol (MIBC) was used as frother. Also, Soda ash 

and Hydrofluoric acid were used to adjust pH s lurry  

for fluorite flotation. 
 

 
Table1: Process conditions for fluorite flotation 

 

2.2. Flotation tests 

 

Flotation tests were carried out using WEMCO 

laboratory flotation scale. Tests were conducted 20% 

solid content with 1000g of ore sample and 4L water 

for slurry. The slurry was mixed for 5 minutes with 

adjusting pH and the given amount chemical reagents 

were added. Condition for each test are given in  

Table1. Flotation flow sheet test is illustrated in Fig. 

1.For rougher flotation the oleic acid as collector and 

MIBC as frother were added to slurry  and condition 

for 10 minutes, then the depressant was added and 

condition for 5 minutes. Then, the rougher concentrate 

was treated by 2 steps cleaner flotation and the final 

fluorite concentrate was obtained. The fluorite 

concentrate was dried, weighed and analysed chemical 

composition by X-ray fluorescence (XRF) test 

measurementFig.2and the concentrate grade and 

recovery of fluorite were calculated to select the 

optimal condit ion in  order to separate fluorite from 

gangue minerals to recover fluorite from ores tailing. 
 

 
Fig.1. Fluorite  flotation tests flow sheet 

 

 
Fig.2. X-ray fluorescence (P Analytical, EPSILON4) 

III. RES ULTS AND DISCUSSION 

 

3.1. Effect of pH condition 

 

Figure 2. Illustrates the effect of pH slurry  on fluorite 

grade and recovery of concentrate, using 800g/ton of 

oleic as collector and 500g/ton of sodium silicate as 

depressant. The grade of fluorite concentrates was 

95.5% at pH 7, 96.4% CaF2 at pH 9 and 94.9% CaF2at 

pH 11 where as, the recovery was 1.74%, 18.12% and 

18.49% respectively. The result shown that the grade 

of CaF2concentrate were very  close, where  as recovery 

of pH 7 was lower than pH 9 and 11. Oleic acid is a 

widely used anionic collector in the flotation, recovery 

and adsorption amount of collector were obtained 

under slightly alkaline pH conditions. [14]The pH 

condition indicates that weak alkaline at pH 9fluorite 

ore slurry was a strong hyper coagulation in the form 

of slime coating which might be attributed to the 

electrical double layer attraction between particles of 

fluorite, quartz and calcite. [13]Most of minerals are 

highly negatively charged in aqueous solutions at pH 

above 9.5[15], causing repulsion between particles 

resulting from a strong electric double layer between 

particles in aqueous mineral suspensions.[16] 
 

 
Fig.2. Effect of pH slurry in fluorite floatation. 

 

3.2. Effect of reagents variation 

 

Fluorite flotation tests were carried out with oleic acid  

as collector at  various dosageincluded 600g/ton, 

800g/ton and 1000g/ton respectively, with 100 g/ton 

of MIBC as frother and 500 g/ton of sodium silicate as 

depressant were added. Fig. 3 shown the effect of 

collector at 800g/ton of oleic acid with 100 g/ton 

MIBC addition, the CaF2concentrates and recovery 

were 96.9% and 29.77% whereas, with 600g/ton and 

1000g/ton the concentrate grade was95.8% and 95.4% 

where as the recovery was5.52%, and 3.82% 

respectively. The result shown the grade of CaF2 in  

three concentrates were similar where as fluorite 

recovery obtained using oleic acid 800 g/ton was 

higher than 600 g/ton and 1000 g/ton. Oleic acid was 

chemically adsorbed at various pH levels and in 

various amounts on the surface of fluorite and 
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calcite.[17]The collect capability of o leic has less 

effective than sodium oleate on mineral, it  due to 

sodium oleate and oleic acid collect mineral by 

chemical adsorption of oleate ions on fluorite and 

calcite surface.[12]This comparison indicates that 

using oleic acid with MIBC as frother could possibly 

effective increasing recovery in fluorite flotation 

because frother has influence on fluorite and calcite 

flotation behavior. Due to the amount dosage of 

frother is large, MIBC as frother is more adapted to 

flotation in order to separate fluorite from calcite. 

However, MIBC is low the strength than terpineol. 

[18] 
 

 
Fig.3. Influence  of collector dosage (g/t) on the concentrate 

grade and recovery of CaF2. 
 

 
Fig.4. Influence of depressant dosage (g/t) on the concentrate 

grade and recovery of CaF2. 

 

Fig. 4 illustrate the comparison at various dosages of 

sodium silicate as depressant of fluorite grade and 

recovery of concentrates from the flotation. The 

results shown that the grade of CaF2from concentrates 

ranged between 95.4% to 96% CaF2.  With500 g/ton 

addition, the fluorite recovery was increased about 

45%, whereas at 600 g/ton and 700 g/ton addition, the 

difference in  fluorite recovery was about 2% between 

two various dosage of sodium silicate. It can be 

observed that when increase of sodium silicate 

addition, at 700 g/ton the CaF2 was increased whereas 

recovery was lower and with 500 g/ton addition, 

achieved more h igher fluorite recovery. Nevertheless, 

to separate fluorite from quartz by flotation using 

sodium silicate is not high effective due to the fluorite 

concentrate is always contains fine quartz which may  

be important factor that fine quartz is the froth 

entrainment o f fluorite concentrate. [19-24]. 

Accordingly, higher modulus in sodium silicate 

eliminates the hetero-coagulation more thoroughly 

through rising the energy barrier between fine fluorite 

and quartz.[10]. The comparison indicated that sodium 

silicate could be effective depressant for silicate 

mineral in fluorite flotation from ores tailing. 

 

IV. CONCLUS ION 

 

The results of this study demonstrated the influence of 

chemical reagents in flotation of fluorite which is 

consisted 29% CaF2increased to 96% CaF2. From the 

experimental, a chemical reagent for fluorite flotation 

including oleic acid as collector, sodium silicate as 

depressant for silicate mineral and Methyl Isobutyl 

Carb inol (MIBC) as frother, has been presented. It was 

shown that these chemical reagents  could be 

effectively  separate fluorite from gangue minerals in  

order to recover fluorite from ores tailing. It  is possible 

that MIBC as frother could effective in  fluorite 

flotation. In fact, to recover fluorite from ores tailing 

which consisted large amount of gangue minerals is 

very complex process and consider many factors. 

Therefore, it  is recommended that other chemical 

reagents which could be utilize with more suitable 

condition to increase fluorite recovery from poorer 

ore. 
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