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Preparation of Seaweed Calcium Microparticles by Wet-grinding Process
and their Particle Size Distribution Analysis
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Abstract

The main objective of this study was to establish optimum condition of wet-grinding process for manufacturing
microparticulated seaweed calcium. Process parameters such as concentration of forming agent, rotor speed, bead
size, feed rate, and grinding time were adapted during wet-grinding of seaweed calcium. The particle size range of
the raw seaweed calcium was 10-20 um. The calcium particles were reduced to under 1 um as nano scale after
grinding. Gum arabic was suitable for forming agent and 5%(w/v) concentration was the most effective in grinding
efficiency. A wet-grinding process operated at 4,000 rpm rotor speed, 0,4 mm bead size, and 0.4 L/hr feeding rate,
respectively, produced less than 600 mm(>>90%)-sized particles. In batch systems, 8 cycles of grinding showed
higher efficiency, but 20 min of grinding time in continuous processing was more efficient to reduce particle size
than the batch processing. Based on the result, the optimum conditions of the wet grinding process were established:
operation time of 20 minutes, rotor speed of 4,000 rpm, bead size of 0.4 mm, feed rate of 40 mL/min and 30% mix-
ing ration with water. The size of the resulting ultra fine calcium particles ranged between 40 and 660 mm.
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Fig. 1. Particle size distribution(a), cumulative under size(b) and
average particle size(c) of microparticulated calcium depending
on the presence of gum arabic, cyclodextrin and Na-caseinate
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Fig. 2. Particle size distribution(a), cumulative under size(b),
and particle mean size(c) of microparticulated calcium
depending on the concentration of gum arabic
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Fig. 3. Particle size distribution(a), cumulative under size(b),
and particle size(c) of microparticulated calcium depending on
the rotor speed
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Fig. 4. Particle size distribution(a), cuamulative under size(b) and
particle size(c) of microparticulated calcium depending on the
bead size
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Fig. 5. Particle size distribution(a), cumulative under size(b) and
particle size(c) of microparticulated calcium depending on the
feed rate
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Table 1. Average particle size of microparticulated calcium depending on the presence of gum arabic, cyclodextrin, and Na-caseinate,
and gum arabic concentration, rotor speed, bead size, and feed rate

Particle size(jum)

Forming agent

non Gum arabic Cyclodextrin Na-Caseinate
Mean 5.29 0.34 4.36 5.20
S.D. 10.4 0.25 8.03 7.35
. . Gum arabic concentration(w/v,%) Rotor speed(rpm)
Particle size(um)
5 10 15 2000 3000 4000
Mean 0.36 0.38 0.43 0.59 0.42 0.27
S.D. 0.17 0.26 0.33 0.46 0.38 0.14
. . Bead size(mm) Feed rate(L/hr)
Particle size(jum)
0.4 0.6 0.8 40 60 80
Mean 0.37 0.45 0.57 0.20 0.24 0.38
S.D. 0.25 0.37 0.44 0.10 0.134 0.29
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Fig. 6. Comparison of cumulative size distribution(a) and mean
particle size distribution(b) of microparticulated calcium
depending on the number of passes during wet-grinding
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