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ABSTRACT

In view of innovated utilization of Korean clay resnurces, caonventional technigques for pulverization are

reviewed in comparisgn with fluid energy milling processes of fluidized-bed type.

Throughout experiment, indigenous halloysile ores (white grade) alter usmal pretreatment are employed as
typical sample. .
It is evidenced that grinding by means of porcelain ball mills has limication in reducing elay particles {o
less than 10m in diameter, regardless of whether il Is procossed in dry or wet. Upon use of tungsten carbide

bail mill, particulation Lo submicron sizes could be eflected with relative case, but severe coloration in grey is

atlended, indicating metallic contamination, possibly from friction of the grinding apparatus itsell. In

contrast, the modified fluid en ergy milling enables particulation to<iDmm in diameter with simultaneous

classification int olimiled ranges of particle size distributions. Since ihis technique is in principle based on the

interparticle collisions rather than on the frictions belween particles and mill surfaces, minimum impurity

atlendance would be on addilional advantage. Evidence leads to the cobclusion that the {uidized-bed type

milling is regarded as highly ellective in pulverization as well as fractionation of the clay minerals under

examination. This is especially so in contemplating high-velue and/or high-purity clay products.
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1. Tiller 9. Regulator 8. Metering value
4. Rotameter 5. Pressure gauge 8. Nozzle
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10. Product receiver 11. Cyclone
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Table 1. Typical Milling Apparatus in Commercial Use
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Fig. 2. Dimensional specification for designs of
¢yelone in use.
B.=0.57cm, D.=4B, D.=D,/2, H,=D.j2
L,=2D,, S5,=D./8 Z.=2D, and. J.=D,/4
(Caleulated on the hasis of 0. 86gmceut-size,
when the carrier gas is introduced at the
rate of 60 minL)
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Fig.3. Effect of milling time on particle size
distributions as observed in pulverizing ha-
Noysite ores by porcelain ball mill.
milling times are; (a)0, (b8, (c)16, {d)24,
(e)36 and ()48 hours, respectively
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Tig. 4. Observed fraction {% by wt) of halloysile
particles exceeding 10gm in diameter,
pulverized in porcelain ball mills.
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Typical cxamples of pariicle size distribu-

tions of halloysite ores

{a) Beforc milling, (Passcd through BS 200
sleve)

(b) After milling by lab-fabricated fluid-
energy mill of [fuidized-bed iype

{c) After milling by commercial micronizer

Tig. 5.

ta)

(b

Fig.6. Typical SEM microphotographs of halloysite
particles
{a) Before milling, ({Fassed through BS 200
sieve)
(hy After milling for 40 hours by
alloy ball mill

WC-Co

(s52)

o
0y 7 ) iy [ 2 i L u
Davivalend spaeritul Efimlen /XN

Iig. 7. Typical examples of particle mze distributions
of halloysite ores.

(a) Before miiling, (Passcd through BS 200
sleve)
(b) After milling for 40 hours by WC-Co

alloy ball mill.
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Tungsten 0/ 5.23%

Cobalt 0 0.579
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