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Synergistic effect of Tween-80 on
flotation of low grade manganese carbonate
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Abstract: The synergistic effect of Tween-80 on modified fatty acid collector Dd-21 was investigated considering the
flotation of low grade manganese carbonate. The synergistic mechanism was studied by the surface tension test, Zeta
potential test, FTIR spectroscopy and quantum calculation. A concentrate with 84.17% recovery rate and 16.32%
manganese grade is obtained from the raw ore with 10.69% manganese through one rougher flotation when the mass ratio
of Dd-21 to Tween-80 is 3:1. The addition of Tween-80 would reduce the surface tension, promote the adsorption of
Dd-21 on the surface of ore and reduce the Zeta potential. The co-adsorption between collector and Tween-80 exists on
the surface of manganese carbonate. The strong dipole is found in Tween-80 and the negative charge focuses on the
oxygen atoms. The hydrogen bond between oxygen and water, van der Waals interaction between the carbon chain in
Tween-80 and carbon chain in Dd-21 would account for the solubilization of Dd-21 in water.
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Table 2 Results of flotation under different temperatures

Temperature/ Concentration Recovery

Collector
grade/% rate/%
10 14.79 47.16
Dd-21+Tween-80
20 16.13 54.09
(mass ratio of 3:1)
28 16.32 84.17
Dd-21 28 15.28 49.12
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3 Mulliken
Table 3 Part of Mulliken charges and distribution of orbital
Atom  Charge Orbital electron distribution Atom Charge Orbital electron distribution
C(1) 0.010 [core]2s(0.96)2p( 3.24)3p( 0.01) 0(52) -0.476 [core]2s( 1.70)2p( 4.88)3d( 0.02)
C(2) 0.015 [core]2s(0.96)2p( 3.24)3p( 0.01) 0(53) —0.478 [core]2s( 1.62)2p(4.93)3d( 0.01)
C(21) -0.027 [core]2s( 1.06)2p( 3.48)3p( 0.01) 0(60) —0.479  [core]2s( 1.61)2p( 4.96)3p( 0.01)3d( 0.01)
C(51)  0.629  [core]2s( 0.78)2p( 2.34)3p( 0.03)3d( 0.01) 0(66) —0.495  [core]2s( 1.61)2p( 4.97)3p( 0.01)3d( 0.01)
C(54) 0.287 [core]2s( 1.04)2p( 3.06)3p( 0.01)3d( 0.01) 0O(73) —0.228  [core]2s( 1.68)2p( 5.09)3p( 0.01)3d( 0.01)
C(57) 0.243  [core]2s( 1.03)2p( 3.07)3p( 0.01)3d( 0.01) o(77) —0.509  [core]2s( 1.62)2p( 4.95)3p( 0.01)3d( 0.01)
C(75) 0.224  [core]2s( 0.97)2p( 2.95)3p( 0.02)3d( 0.01) 0(84) —0.513 [core]2s( 1.61)2p(4.97)3p( 0.01)
C(78)  0.287  [core]2s( 0.96)2p( 2.96)3p( 0.01)3d( 0.01) 0(91) -0.225 [core]2s( 1.69)2p( 5.05)3d( 0.01)
C(80) 0.232 [core]2sS( 0.97)2p( 2.98)3p( 0.01)3d( 0.01) | O(93) —0.499  [core]2s( 1.63)2p( 4.94)3p( 0.01)3d( 0.01)
C(82) 0.267 [core]2s( 1.02)2p( 3.09)3p( 0.01)3d( 0.01) | O(100) —0.228  [core]2s( 1.69)2p( 5.05)3p( 0.01)3d( 0.01)
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