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Abstract: Binding effects and mechanisms of organic binders on the magnetite concentrate have
been investigated by pelletizing test, FTIR analysis, measurements of zeta potential, contact
angle, and binder solution viscosity. Results indicate that wet strengths of pellets with guar gum
are the largest, followed by CMC and CMS. Furthermore, it presents a significant positive
correlation between the dosage of organic binders and dry pellet strengths. FTIR analysis illustrates
that CMS and CMC can adsorb onto the magnetite concentrate by carboxyl methyl and hydroxyl,
while the adsorption of guar gum onto the magnetite concentrate is mainly through hydroxyl.
Meanwhile, CMS and CMC can increase the negative charge of the magnetite concentrate surface,
while guar gum reduces that of the magnetite concentrate. Besides, the adsorption of organic
binders on the magnetite concentrate decreases the contact angle and increases the wettability of the
magnetite concentrate with water. Results also show that the bigger the viscosity of the binder
solution is, the higher the wet strengths of the magnetite concentrate pellets are under the same
binder concentration.
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guar gum
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Table 1 Chemical composition of the magnetite
concentrate (mass fraction) %

TFe FeO SiO, ALO; CaO MgO P S

67.42 29.33 5.13 0.14 0.047 0.16 0.009 0.04
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Table 2 Particle size distribution of the magnetite concentrate

B/ mm

TR/ % 2.03 3.28
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Fig. 1 Effects of organic binders and dosages on
strength of magnetite concentrate pellets
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Fig. 2 FTIR spectra of the magnetite concentrate
adsorbing with different organic binders
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Fig. 3 Effect of organic binders on the zeta potential
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Fig. 4 Effects of organic binders on the surface
wettability of the magnetite concentrate
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Fig. 5 Relations between the viscosity of organic binder
solution and its concentration
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