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Abstract — The mechanism of spherical abblomeration in the wet system is examined with agitating the
suspension of fine particles in organic liquid, with small added amount of a second bringing liquid, which
preferently wets the particles.

The spherical agglomerates can be produced in a cylindrical vessel equipped with the turbine type of rorating
agitator, using mainly the calcium carbonate-chloroform-water system,

The spherical microagglomerates were formed when the bridging liquid was occupied between 51% and 90%

of the void volume among the agglomerated products.
The particle size distribution of agglomerates was found to take the Rosin-Rammler’s distrinution function.
It was also found that the size of agglomerates was increased with the increase of total specific net input energy
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during agglomeration process and it could be controlled by experimental factors such as added amount of

bridging liquid, agitation speed, and agitation time.

Furthermore, the size of agglomerates was expressed with the function of cohesive factors involved in the
wet system based on the equillibrium state of cohesive force and destructive force.
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Table 1. Physical properties of powders and

solvents(10).
Material Density Viscosity Surface
(g/cm?) (cP) tension
(mN/m)
CaCoO, 2.68* - -
Lactose 1.56* - -
CHCl, 1.49 0. 563 27.1
CH, 0.88 0. 647 28.2
C,H;Cl 1.01 0. 756 32.6
CCl, 1.59 0. 969 26.8
C.H,CH;, 0. 865 0. 586 28.5
C,H,0OH 0.785 1.19 22.3

* Measured by pycnometer method
**Values at 20C
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Table 2. Experimental factors and ranges.

Factor

Bridging liquid

Range

0-2.5ml-B.L./g-powder

Agitation speed 500 — 900 rpm
Agitation time 0~ 120 min
Surface active agents 0—1.25¢g
Pulp density 0-30 wt%
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Fig. 1. Experimental apparatus for the wet sph-

erical agglomeration.

1. Variable speed motor 2, Perforated disc
3. LED & photodiode

5. Vessel cover

4. Torque meter
6. Clipper
7. Flat bottom vessel 8. Stirrer

9. Water bath thermostatted 10. Frame
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Fig. 2. Photograph of spherical agglomerates.

Experimental conditions:
System; CaCO, 50g, CHCIl, 600ml,
Bridging liquid; 9.0ml,
Agitation speed; 700rpm,
Agitation time; 32min.
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Fig. 3. Particle size distribution of agglomera-
tes plotted on the RRS distribution at

various agitation times.

O 4 min.,© 8 min., @ 16 min.,
A 32 min., ¥ 64 min.
System: CaCO,—-CHCI, -
Rotation speed: 700 rpm

water,
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Table 3. X*test of the goodness-of-fit for the
Rosin-Rammler distribution of agglo-
merates produced by various experi-

mental conditions.

Comparison value of X?
with that of X°

Experimental
conditions

B. L. t n D,
ml)  {(min) (=) (gm)

Parameters

9 4 145 1830 1=3.12< 1y 0100 =6.25
9 8§ 184 2210 Xe=0.47<X% ;010 =6.25
9 16 2.20 2360 XE=T.01<X 005 =7.81
9 32 252 2410 i=1.38<t 500 =6.25
9 64  3.35 2230 21=3.38<X 0 =6.25
10 4 203 2310 1i=3.21<X " 1010 =6.25
10 8 123 1870 Xi=3.37<X 5010 =6.25
10 16 2.45 1700 Xi=2.59< Xy 010 =6.25
i 4 221 2400 LE=T.48<X 00 =T7.81
11 8§ 258 1640  Xi=1.86<X1%,q. =4.61
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Fig. 4. Typical example of the torque variation
with agitation time.
CHCl,; 600 ml, CaCO,; 50 g
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Fig.5. Relationship between the added amount
of bridging liquid or the saturation and
the weight mean diameter of agglome-
rates at various pulp denmsities.
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Fig. 6. Effect of the added amount of surface
active agents on the frequency distribu-

tion of agglomerates size.

System : CHCly; 600 m/, Lactose;40g, B.

L. ;9.5ml, Rotating speed; 700 rpm, Agi-
tation time ; 64 min.
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Fig. 7. Effect of the added amount of ethanol
on the frequency distribution of agglo-
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Fig. 8. Relationship between the total specific

net input. energy and the weight mean
diameter of agglomerates.
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ameter of agglomerates.
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