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Flotation separation of diaspore from aluminosilicates by
using dodecylguanidine
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(1. School of Chemical Engineering, Tianjin University, Tianjin 300072, China;
2. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The flotation behaviors of diaspore and aluminosilicate minerals including kaolinite, pyrophyllite and illite, the
flotation separation of artificial mixed minerals with diaspore and aluminosilicates were all investigated, and the flotation
of one bauxite ore by using a guanidine cationic surfactant dodecylguanidine sulfate was also studied. The results show
that with 2x10™* mol/L dodecylguanidine collector, the floatabilities of kaolinite, pyrophyllite and illite are good, with
average recovery rates of about 80%. Whereas the flotability of diaspore is pH-dependent in alkaline region, and the
recovery rate drops from 80% to 20%. So the flotation separation of diaspore against the aluminosilicates is feasible by
using guanidine collector in high alkaline. When the bauxite ore has the mass ratio of Al to Si of 5.70, the obtained
concentrate has the mass ratio of Al to Si of 11.08, and the recovery rate of Al is 75%. Comparing with dodecylamine, the
dodecylguanidine is an effective collector because of its strong collecting power and pH-independence.
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Table 2  DFT calculation results of collector and their cations
Mulliken charge/e
Reagent Bond Bond length/A Enomo/a.u. Erumo/a.u.
Group Atom
N—""H 1.020 4N: -0.715 8
2
C:—0.133 1
'N—"H 1.020 — CH,NH,: y
DDA -0.228 1 -0.0852 0.020 9 H: 0.293 5
l6yy__ 2 —V.
H—C 1.098 5H: 0.289 8
IN—2C 1.469 "*H: 0.136 5
415738
N—H 1.028 4N 0,731 8
UN—H 1.028 'C:—0.442 6
v e 0 —CH,N'H;: *H: 0.433 4
DDA N—*H 1.028 -0.3516 -0.166 4 39
0.8155 H: 0.428 9
SIH—12C 1.093 40H: 0.428 9
31y,
4N—120 1.535 H:0.2314
“UN—*H 1.028 1C:0.5816
44
N: —0.788 2
44 14
—l4g 1.029
N 4N: -0.543 0
“N—DH 1.026 4N: -0.572 1
—CH,NHC(NH)N "H;: YH: 0.436 2
DDG"  “N—"H 1.015 ~0.3459 ~0.165 4 ANHONEONH, s
0.869 9 H: 0.436 2
“N—'H 1.016 15H: 0.387 9
3317,
Bg—'c 1.099 H: 0.334 8
3H: 0.432 8
N—TC 1.478 ¥H: 0.159 2
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