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Abstract

The purpose of this research is to study of fine grinding by a jet mill in terms of
the various variables affected on grinding such as air pressure, minerals or materials
hardness, feed rate and feed size. The limitation of grinding of gypsum, barite, ilmenite,
quartz and ferrosilicon was also investigated by means of particle fineness, size
distribution and morphology of ground products. It was found that :

1.) The density of particle which are in the grinding zone affects the product
fineness, i.e. an over mineral feed rate caused the product size larger than that of the
normal rate. The appropriate feed rate was between 0.2 — 0.5 g/s. Moreover, mineral
specific gravity tended to have an effect on product fineness. Heavy particles were finer
than light particles.

2.) The air pressure was the most vital variable which affects grinding by jet mill.

d,, was apparently related to the air pressure in the power equation as following :

y = ax”
when vy : d, (micron)
a,b : constant value depending on mineral type and feed size
X : air pressure (kg/omz) and x>0

The higher air pressure was applied, the product size (d,,) was finer. Moreover,
the air pressure also had an effects on hard mineral more than the soft one.

3.) Feed size, for soft minerals such as gypsum and barite, feed size slightly
affected on the fineness in the air pressure range of 2 -7 kg/cmz. Since the air pressure
of 2 kg/cm2 was enough to cause breakage of the biggest feed size of -20+35 mesh.
Whereas hard minerals such as quartz, feed size had an effect on the fineness of
ground product especially at the low air pressure about 2 — 3 kg/cm2 , i.e. the larger
size was fed, the larger d,, was obtained but it had a slight effect if an air pressure was
high (4 — 7 kg/cm’). Therefore, the almost constant d., value was observed.

4.) Crystallography, the minerals ranking by grindability in terms of reduction
ratio would be barite, ilmenite, gypsum, quartz and ferrosilicon respectively. Since

gypsum and barite minerals have cleavages, the morphologies of their ground products



were cleavage shapes and the particle size distributions of ground products were
narrow. While quartz, ilmenite and ferrosilicon have a shattering breakage mechanism,
leading to the shapes of ground products were angular and their size distribution were
wider ranges.

5.) The optimum conditions that the smallest d, was obtained, are the feed size
of —20+35 mesh, feed rate of 0.2 g/s and air pressure of 7 kg/cmz. At this condition, the
average particle size (d,,) of barite, gypsum, quartz and ferrosilicon of 1.9, 5.8, 6.6 and

8.8 microns were obtained respectively.
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