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Influence of the Surface Energetics on Flotation Process
-Importance of the Surface Energy and Polarity of Solid Particles

in Flotation Efficiency-
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ABSTRACT

The object of this study was to determine the surface energy of hydrophobically modified micro-
crystalline cellulose (MCC) with AKD and evaluate the effect of surface energy of the solid particles
dispersed in aqueous medium on flotation efficiency. Especially to eliminate the complication derives
from the diverse parameters of solid particles including particle size, type, etc. MCC s modified
with AKD have been used. The surface energy parameters were calculated from advancing contact
angles of apolar and polar liquids on MCC pellets using the Lifshitz-van der Waals acid-base (LW:AB)
approach.

Total surface energy of hydrophobic MCC ranged from 46.19 mN/m to 48.60 mN/m. The contri-
bution of the acid-base components to the total surface energy ranged form 13% to 17% for hydropho-
bic MCC’ s. The effect of surface characteristics on the flotation efficiency was evaluated. It was
shown that there exist critical values of surface energies to increase flotation efficiency. Total surface
energy and polar component of solid particles should be lower than 47 mN/m and 7 mN/m, respec-
tively, for effective removal in the flotation process.

Keyword: Microcrystalline cellulose, Flotation, Contact angle, surface energy, Lifshitz-van der
Waals acid-base (LW:AB)
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Table 1. Properties of liquids used for measuring the advancing contact angle

Diiodomethane Formamide Distilled water Ethylene glycol
mN/m (CH,L) (HCONH,) (H,0) (OHCL),
Surface energy (y) 50.80 58.00 72.80 48.00
Dispersive component (y-¥) 50.80 39.00 21.80 29.00
Polar component (%) 0 19.00 51.00 19.00
Acid component (yt) 0 2.28 25.50 1.92
Base component (y™) 0 39.60 25.50 47.00
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Fig. 2. SEM of the pellet surface pressed under
the pressure of 3.76 kN/cm>.

Fig. 3. SEM of the pellet surface pressed under
the pressure of 7.53 kN/em?.
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Fig. 4. Relationship between force and position for MCC pellets immersed to and retrieved from distilled water.

Fig. 5. Experimental cylinder flotation cell.
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sttt = MCCY a7t 271845 advancing
H&7to| ethylene glycol2 26.30° 94| 38,17 2,
formamidet: 27.37 oA 41,77 2, diiodomethane
2 32,558 9|4 37.33° 2.2 Z7lsk%ct,
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aa3hE MCCE #$- A&7-L distilled water
(62.10°) >formamide(38.28°))diiodomethane
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Table 2. Surface energy parameters of MCC
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AKD (%) Total surface energy Dispersive component Polar Acid Base
(mN/m) (mN/m) component component component

0.00 52.63 41.77 (79.3) 10.86 (20.7) 1.17 25.09

0.05 48.60 40.28 (82.9) 8.32(17.1) 0.91 19.05

0.10 47.74 39.77 (83.3) 7.97 (16.7) 1.18 13.41

0.15 46.49 40.18 (86.4) 6.31 (13.6) 0.97 10.25

0.20 46.19 39.63 (85.8) 6.56 (14.2) 1.08 9.94
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Table 3. Effect of the ratio of hydrophilic black MCC to hydrophobic white MCC and AKD on the reject ratio

after flotation
Black/White AKD 0.00% AKD-0.05% AKD-0.10% AKD-0.15%
0/100 1.61% 7.25% 18.46% 68.70%
20/80 0.66% 5.62% 17.72% 38.08%
50/50 0.17% 1.39% 7.52% 23.71%
Table 4. Composition of hydrophobic and hydrophilic MCC in flotation reject
AKD-0.05% AKD-0.10% AKD-0.15%
Hydrophobic MCC 84.80% 96.40% 98.45%
Hydrophilic MCC 15.20% 3.60% 1.55%
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