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Abstract : The experiments have been performed to obtain zinc complex compound with smaller particle sizes, which is used as a
charge control agent in manufacturing toner. Metallic salts and polyhydric alcohols have been studied to investigate their effects
on the formation and the triboelectric charge of zinc complex-compound particle with different sizes. Reactants such as zinc
chloride and 3,5-di-tert.-butyl salicylic acid have been used to form the complex compound. Polyethylene glycol (PEG-300),
glycerin and ethylene glycol have been added into the zinc chloride solution beforehand to lower the reaction rate in the formation
of zinc complex-compound. Aluminium(III) chloride has been mixed in the zinc chloride solution beforehand to restrain the
particle size from growing. When PEG-300 and aluminium(III) chloride are used to lower the reaction rate and to restrain the
particle size from growing, the average particle size of zinc complex compound decreases from 5.28 pm to 2.33 um, which was
44.1% of 5.28 pm.
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Figure 1. Schematic diagram of draw-in type instrument for measuring particle charge.
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Figure 2. The chart of FT-IR of zinc complex compound.

Figure 3. SEM images of samples; (a) zinc complex compound, (b)
aluminium complex compound.
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Table 2. The average particle size and the triboelectric charge amount of zinc complex compound which is mixed with aluminium(III) chloride

Al complex compound (wt%) 0 5 10 15 20 25 30
Average particle size of zinc complex compound (pLm) 5.28 5.14 4.93 4.68 4.33 391 3.37
Decrease (%, size/original size) 97.35 93.37 88.64 82.01 74.05 63.83
Triboelectric charge of zinc complex compound (-pC/g) 70.6 69.2 68.1 67.4 65.8 64.3 62.7
Variation of charge (%) -1.98 -3.54 -3.99 -6.80 -8.92 -11.19

Table 3. The average particle size and the triboelectric charge amount of zinc complex compound which is mixed with polyhydric alcohols

Polyhydric Alcohols (mole ratio) 0 0.5 1 1.5 2 2.5 3
PEG-300 (um) 5.28 5.18 4.88 4.39 3.72 3.69 3.67
Decrease (%, size/original size) 98.11 92.42 83.14 70.45 69.89 69.51
Triboelectric charge of zinc complex compound (-uC/g) 70.6 71.2 72.8 75.9 80.7 80.5 80.9
Variation of Charge (%) 0.85 3.12 7.51 14.31 14.02 14.59
Glycerin (um) 5.28 5.21 5.07 4.67 428 421 4.19
Decrease (%, size/original size) 98.67 96.02 88.45 81.06 79.73 79.36
Triboelectric charge of zinc complex compound (-pC/g) 70.6 70.5 71.6 74.1 76.8 77.2 77.4
Variation of charge (%) -0.14 1.42 4.96 8.78 9.35 9.63
Ethylene glycol (um) 5.28 5.26 5.12 4.84 4.57 4.51 4.48
Decrease (%, size/original size) 99.62 96.97 91.67 86.55 85.42 84.85
Triboelectric charge of zinc complex compound (-pnC/g) 70.6 70.4 71.4 72.4 74.6 75.1 74.9
Variation of charge (%) -0.28 1.13 2.55 5.67 6.37 6.09
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(II1) chloride on the average particle size of zinc complex
compound.
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Table 4. The quantity of triboelectric charge and the average particle size of zinc complex compound which is mixed with metallic salts and
polyhydric alcohols (mole ratio of PEG-300 to zinc chloride : 2)

Al complex compound (Wt%) 0 5 10 15 20 25 30

Triboelectric charge of zinc complex compound (-uC/g) 80.7 80.1 80.4 79.7 77.3 74.1 72.5
Variation of charge (%) 14.3 134 13.8 12.8 9.4 49 2.6
Average particle size of zinc complex compound (pm) 3.7 34 33 32 2.9 2.7 2.4
Decrease (%, size/original size) 70.4 65.1 62.6 60.8 55.1 51.3 45.6
Zr complex compound (wt%) 0 5.0 10.0 15.0 20.0 25.0 30.0
Triboelectric charge of zinc complex compound (-uC/g) 80.7 81.2 80.1 78.3 76.1 73.7 71.1
Variation of charge (%) 14.3 15.0 134 10.9 7.7 43 0.7
Average particle size of Zinc complex compound (pum) 3.7 33 32 3.1 2.8 2.3 1.9
Decrease (%, size/original size) 70.4 64.0 61.9 60.2 53.7 45.0 36.9
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