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Abstract: In this study, the dispersion ability of powder in low viscosity solubilization system that depends on
variety and amount of additives and powders was investigated. A PMMA powder shows outstanding dispersion
ability because of its repulsive force of partially charged chain and low density of porous structure. A sample,
which contains salts, showed better dispersion tendency than a sample without any additives. The dispersion ability
was quantity of salts dependent. Furthermore, a sample with divalent ion salts, like MgSO4, showed better dis-
persion tendency than that of monovalent ion salts, like NaCl or KCl. The reason for the better dispersion tendency
was due to the existence of ionized salts around the powders which significantly improves repulsive force between
powders and consequently reduces powder aggregation. The sample with chelating agent, like EDTA as an addi-
tive, had improved dispersion ability. EDTA chelates and blocks metal cation therefore anion’s character is maxi-
mized and repulsive force between powders is improved. As a result, salts and EDTA help to improve the powder
dispersion ability and the stability of product.
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Table 1. Materials for Experiments

INCI name Product name Producer/ditributor

Methyl Methacrylate Cross Polymer

Montmorillonate Green clay
polymethyl silsequioxane Gransil PSQ
Silica Sunsil 130

HDI/trimethylol hexyllactone cross
polymer, silica

Nyoln-12

Sodium Chloride NaCl
Potassium Chloride KCl
Magnesium Sulfate MgSO,
TRISODIUM EDTA EDTA-3Na

SD ALCOHOL 40-B

PEG-40 HYDROGENATED HCO-40
CASTOR OIL
GLYCERIN ELOGLYN R980

CITRIC ACID
SODIUM CITRATE

CITRIC ACID

SUNPMMA-COCO-170

Plastic Powder D-400

ORGASOL (nylon powder 613)

SDA 40B (ETHANOL) / 0.808

SODIUM CITRATE

SUNJIN CHEMICAL CO., LTD. (Korea)
ARCLAY LLC Natural Technology (USA)
Grant industries, INC. (USA)

SUNJIN CHEMICAL CO., LTD. (Korea)
Toshiki Pigment CO., LTD. (Japan)

ATOFINA (France)

SUJUNG Chemical.(Korea)
BONGMIN Chemical.(Korea)

KALI UND SALZ AG (Germany)
Nagase (Japan)

ADM (USA)

NIKKOL (Japan)

LG Household & Health care LTD. (Korea)
CIBA Speciality Chemicals PTL. (Germany)
YIXING Zhenfen Medical Chemi. (China)
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Table 2. Formulations of Powder Differential Experiments

Materials 1 2 3 4 5 6
SD ALCOHOL 40-B 5.0 5.0 5.0 5.0 5.0 5.0
PEG-40 HYDROGENATED CASTOR OIL 0.3 0.3 0.3 0.3 0.3 0.3
GLYCERIN 5.0 5.0 5.0 5.0 5.0 5.0
CITRIC ACID 0.02 0.02 0.02 0.02 0.02 0.02
SODIUM CITRATE 0.03 0.03 0.03 0.03 0.03 0.03
ORGASOL 1.0 - - - - -
Plastic powder - 1.0 - - - -
Sunsil 130 - - 1.0 - - -
Gransil PSQ - - - 1.0 - -
Green clay - - - - 1.0 -
SUNPMMA-COCO-170 - - - - - 1.0
D.I. water To.100 To.100 To.100 To.100 To.100 To.100
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Figure 1. Turbidity of samples with different powders.
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Figure 2. Chemical structure of PMMA COCO - 170.
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Figure 3. SEM images of PMMA COCO - 170.

Table 3. Formulations of Salts Differential Experiments

1 2 3 4
Solubilization system  To0.100 To.100 To.100 To.100
PMMA COCO-170 1.0 1.0 1.0 1.0
NaCl 01~1 - - -
KCl - 01~1 - -
MgSOy - - 01~1 -
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Figure 4. Scheme of powder dispersion in addition of
salts.
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Figure 5. Turbidity of samples according to kind and
concentration of salts.

Table 4. Formulations of EDTA Effect Experiments

A B

Solubilization system To.100 To.100
PMMA COCO - 170 1.0 1.0
MgSO;4 0.3 0.3
Trisodium EDTA - 0.02
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Figure 6. Turbidity of samples prepared with EDTA
addition.
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