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Effect of fluoride ion on flotation behavior of
carbonate minerals and its mechanism
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Abstract: The pure mineral and phosphate rock flotation tests were conducted, and fluorine content on the carbonate
mineral surface was analyzed by EDS. The results show that floatabilities of dolomite and calcite are better than that of
fluorapatite when pH value is 5, while the effect of fluoride ion on three minerals flotation is little. The dolomite, calcite
and fluorapatite are activated by fluoride ion at neutral and alkaline conditions. When NaF is added before ore grinding,
the better flotation indexes of phosphate rock can be obtained. Fluoride ion reacts with the carbonate to form calcium
fluoride on the mineral surface. The reaction is affected by the factors, such as mineral grain size, NaF concentration and
chemical reaction time. Fluoride ion will react with the small particle firstly. Logarithmic concentration diagrams of
calcite and dolomite suspension in saturated solution and air were drawn. Based on the analysis of the diagrams, it is
believed that, at higher fluorine concentration and alkaline conditions, the formation of calcium fluoride and dissolution
of minerals can be easily performed, which promotes flotation of the carbonates.
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Table 1
fraction, %)

Chemical compositions of phosphate rock (mass

P205 SIOZ CaO MgO A1203 F€203

22.35 5.58 46.27 7.70 0.58 0.53
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Fig. 1 Effects of F ion concentration on recovery of

calcite(a), dolomite(b) and apatite(c)
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Table 2 Effect of fluoride ion on flotation indexes

NaF Product Yield/ P205 P205
addition % grade/%  recovery/%
Concentrate 83.48 24.06 90.91
Without
- Tailing 16.52 12.15 9.09
addition
Ore 100.00 22.09 100.00
Additionin Concentrate 79.61 23.18 83.63
flotation cell ~ Tailing 20.39 17.72 16.37
100g/t Ore 100.00  22.07 100.00
Additionin Concentrate 77.67 26.10 91.78
mill Tailing 22.33 8.13 8.22
100 g/t Ore 100.00  22.09 100.00
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Fig. 2 Effect of NaF dosage on flotation indexes

BN —Ee AR HTAS I AL AN, AT HRS
B LA S e d & 2 FTIL, 7 NaF HEHAIR
T 100 g/t Y 4AF N, NaF BEVEALERIR SR, T LIRAFHR
JANIORRD Gk 27 A

23 BEBETS5TYMERNEMR

SR H A FL B BRI A BT IR T OT 2
Ak, BIFFUAE NaF #5350 022 1 F1'5 mmol/L,
SN 3590 4 54 10 #1115 min 225 F, SROCEAER
Vi m SRl . W 3 B o A R A s S
RS T VER S B4 rh BT e 1 2 AT 45

WFFRFW: 7F NaF ik 0.2 mmol/L, M [a] 5
min £c1F T, S BT AE IR H /ERLAR/N T 2 pm T
fift IR A M ICE - M= A E NaF WKJE N
1 mmol/L. #i#t 10 min 51 T, FARHBLREIS 7B 1E
FiA2/NT 2 pm AR ARRTIEARITE. MEXT



5524 %5 12 0

SO, AR TR TR RIR R T A I R S LB 3139

(b) Ca
(¢}
C
F
0 1 2 3 4 5 6
Energy/keV
(d) Ca
Mg
(0]
Clr
0 1 2 3 4 5 6
Energy/keV

3 7F NaF ¥KJE | mmol/L. AV IIH] 10 min II4A R 7 flAT R (1 = A0 R PR 0 AT 2
Fig. 3 SEM image((a), (c)) and EDS analysis((b), (d)) of dolomite under condition of NaF concentration 1 mmol/L and reaction

time 10 min
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Fig. 4 LSD diagrams of calcite(a) and dolomite(b) in saturate solution adding F~ ion
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