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Table 1 Chemical compositions of magnesite and dolomite

Compositions

Minerals

MgO CaO SiO, AL O, Total Fe
Magnesite 46.50 0.51 0.35 0.09 0.28
Dolomite 20.91 30.70 0.34 0.33 0.07
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Fig. 2 Effect of NaOL dosage on flotation of magnesite and dolo-
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Table 2  Flotation results of mixed magnesite and dolomite treated

with different reagents

Grade/ % Recovery/ %
Products  Yield/% E/%
MgO  CaO MgO CaO

Reagents

Concentrate  90.77  41.89  5.43 91.76  75.16
NaOL: 60 mg/L  Tailing 9.23 36.36  17.55 8.10  24.69 81.32
Feed 100.00 41.38 6.55  99.85 99.85

Concentrate  85.79  43.98  3.30 91.18 43.23
ATMP: 20 mg/L

NaOL: 60 mg/L

Tailing 14.21  25.69 26.15 8.82 56.77 91.18
Feed 100.00 41.38  6.55 100.00 100.00
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Effect and Mechanism of Depressant Amino Trimethylene Phosphonic Acid on
Flotation Separation of Magnesite and Dolomite
CHEN Xudong, LIU Wengang, PENG Xiangyu, SUN Wenhan

School of Resources and Civil Engineering, Northeastern University , Shenyang 110819, Liaoning, China

Abstract: The highly effective depressant of dolomite from magnesite has been the focus in the field of mineral processing.
Using sodium oleate ( NaOL) as collector and amino trimethylene phosphonic acid ( ATMP) as the depressant, the effects
of these reagents on the flotation behavior of magnesite and dolomite were investigated through single and artificial mixed
ore flotation tests. Furthermore, the mechanism of ATMP on the surfaces of both minerals was revealed using zeta poten-
tial, contact angle measurements, FTIR and XPS. Form the artificial mixed ore with magnesite and dolomite in the mass
ratio of 4 : 1, the flotation indexes with MgO grade of 43.98% , CaO grade of 3.30% , recovery of 91. 18% and separa-
tion efficiency of 91. 18% could be obtained at approximately pH 10 with a reagent scheme of 20 mg/L. ATMP and 60 mg/
L NaOL. The results indicated that ATMP displayed an excellent depression effect on the dolomite flotation, whereas it
rarely had an influence on magnesite. ATMP occupied a large number of active sites on dolomite surface through strongly
interacting with the calcium sites, hindering the adsorption of NaOL on dolomite surface via electrostatic repulsion. In
summary, the differential adsorption of the ATMP depressant onto magnesite and dolomite magnified the difference in hy-
drophobicity between them, which realizing the selective inhibition of dolomite.

Keywords: magnesite; dolomite; depressant; amino trimethylene phosphonic acid; mechanism
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