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Dodecylamine flotation separation of
rhodochrosite from calcite and its mechanism
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Abstract: The flotation separation of rthodochrosite from calcite was studied, and the effects of sodium silicate, sodium
hexametaphosphate and citric acid on the flotation separation of rhodochrosite from calcite were investigated through
flotation tests. The flotation tests results of single mineral show that the floatability of rhodochrosite and calcite are
different in pH range of 7—8. The flotation tests results of mixed mineral show that it is difficult to achieve the flotation
separation of rhodochrosite from calcite. The FTIR measurements results indicate that dodecylamine can adsorb on the
surfaces of rhodochrosite and calcite by physical adsorption. According to the lattice energy, solution chemistry
calculation and SEM-EDS analysis, the flotability of calcite is stronger than that of rhodochrosite, the two minerals
surface properties tend to be similar because the amount of Mn?" dissolved from rhodochrosite is so great enough that it
leads to the precipitation of MnCOj; on calcite surface.
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Fig. 1 Relationships among rhodochrosite recovery and pH

value, dosage of collector
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Fig. 2 Relationships among calcite recovery and pH value,
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Fig. 3 Effect of modifier dosage on flotation recovery of minerals:
1—Sodium silicate-calcite; 2—Sodium hexametaphosphate-
calcite; 3—Citric acid-calcite; 4—Sodium silicate-rhodochrosite;
5—Sodium hexametaphosphate-rhodochrosite; 6—Citric acid-

rhodochrosite
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Fig. 4 Relationships between recovery of minerals and pH value:
1 — Sodium silicate-calcite; 2 — Sodium hexametaphosphate-
calcite; 3—Citric acid-calcite; 4—Sodium silicate-rhodochrosite;
5—Sodium hexametaphosphate-rhodochrosite; 6—Citric acid-

rhodochrosite
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Table 1 Results of separation of rhodochrosite and calcite

. .. Manganese Manganese Calcium Calcium
H Modifi P t P tivity/9
P odifier roduc roductivity/% grade/% recovery/% grade/% recovery/%
Concentrate 66.79 18.17 55.08 24.79 76.81
7 Control Tail 33.21 29.81 44.92 15.05 23.19
condition
Raw ore 100.00 22.04 100.00 21.55 100.00
Concentrate 67.64 17.99 55.40 24.94 78.05
Sodium silicate
7 i . . . . .
(10 mg/L) Tail 32.36 30.28 44.60 14.66 21.95
Raw ore 100.00 21.97 100.00 21.62 100.00
Concentrate 67.89 16.77 52.56 25.97 80.46
Citric acid .
7 Tail 32.11 31.8 47.44 13.33 19.54
(10 mg/L) ai 7 7 9
Raw ore 100.00 21.62 100.00 21.91 100.00
Concentrate 63.31 20.71 60.89 22.67 65.28
Sodium silicate
8 i . . . . .
(10 mg/L) Tail 36.69 22.94 39.11 20.80 34.72
Raw ore 100.00 22.46 100.00 21.20 100.00
. Concentrate 62.42 20.33 56.93 22.99 67.21
Sodium hexameta-
8 phosphate (10 Tail 37.58 25.54 43.07 18.62 32.79
mg/L) Raw ore 100.00 22.29 100.00 21.35 100.00
Concentrate 58.75 22.41 58.30 21.25 59.15
Citric acid .
8 Tail 41.25 22.83 41.70 20.8 40.85
(10 mg/L) a 7 o
Raw ore 100.00 22.58 100.00 21.10 100.00
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Fig. 5 FTIR spectra of dodecylamine: (a) Dodecylamine;

(b) Dodecylamine acetate
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Fig. 6 FTIR spectra of rhodochrosite before and after
interaction  with Rhodochrosite;
(b) Rhodochrosite+dodecylamine; (c) Wash three times

dodecylamine:  (a)
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Fig. 7 FTIR spectra of calcite before and after interaction
with dodecylamine: (a) Calcite; (b) Calcitet+dodecylamine;
(c) Wash three times
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Fig. 9 SEM image and EDS spectra of sample: (a) Ca*"+rhodochrosite; (b) Mn*'+calcite
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Table 2 EDS results of analysis areas marked in Fig. 9

Mass fraction/%
Element
A B
C 12.87 15.32
(0] 46.79 50.62
Mn 40.33 0.42
Ca 0 33.63
3 g
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