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The present work studied effects of two major factors, grinding time and weight ratio between
grinding media and particles, on shape and flowability of ground feldspar using a vibration ball mill. A Powder
Characteristics Tester was employed to evaluate flowability whereas particle shape analysis was carried out using a
novel concept of fractal geometry. The raw materia] used in this work was feldspar in the size range 1190-2000
micron. After comminution, die ground product were sieved into three size ranges (149-210 micron. 210-297
micron and 297-420 micron) for discriminate effects of size and shape of particle.

From the experimental results, it was found that as grinding time increased, the flowability of ground
feldspar in each size ranges became smaller. On the other hand, it was also found that the shape irregularity
increased as the die grinding dme increased. For the effect of weight ratio between grinding media and particle on
die flowability of ground feldspar, it was found diat the ground feldspar at weight ratio between gnndin”media
and feldspar of 4:1 lias the best flowability in ad of three size ranges. On the odier hand, at weight ratio 3:1. 5:1
and 6:1 flowability of ground feldspar become worse. It can be explained by considering die motion of grinding
media in die mill. If the mill contains more grinding media (which represents by higher weight ratio), the collisions
between media and feldspar occur more frequently. Tills led to cracking of particles which may cause die higher
degree of irreqularity of particle's shape. However, if die mill contains less médias such as weight ratio between
media and feldspar 3:1, the grinding media and feldspar will collide more violently due to the less energy loss.
Tills led to the high shape irregularity of ground feldspar . Therefore, die flowability of ground feldspar in diis case
become lower dian the case of weight ratio 4:1
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NOMENCLATURE

aerated bulk density [g/ cu. cm]

compressibility [-]

fractal dimension [-]

particle size of feed [micron]

particle size of product [micron]

energy required for comminution from Bond’s theory [kilowatt]
energy required for comminution from Kick’s theory [kilowatt]
energy required for comminution from Rittinger’s theory [kilowatt]
the number of population [-]

Kr.Kj constant from Bond’s theory [-]
KkKk constant from Kick’s theory [+]
KrKr constant from Rittinger’s theory [-]

N(r)

X

the counted number of subsections that have the edge of particle [-]
the number of samples [-]

packed bulk density [g / cu. cm]

similarity ratio [-]

reduction ratio [-]

specific surface area of feed [m2g]

specific surface area of product [m2g]

the variance of all the observations groups [-]
sum of squares of samples for column means [-]
error sum of square of samples [-]

total sum of square of samples [-]

the total of all nk observations [-]

working bulk density [g /cu. cm]

work index [kilowatt hours per ton]

diameter of particle [micron]

arithmetic mean diameter of particle [micron]



geometric mean diameter [micron]

general term for the frequency, being number, length, surface or volume
standard deviation [-]

mean of population i [-]

the deviation of the jth observation of the ith sample from

the corresponding population mean [-]

the effect of the ith population [-]

level of significance [-]
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