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Relationship between the Adsorption of Dye and
the Surface Charge Density of Silica Sol
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Abstract: In this study, we investigated the relationship between the adsorption property of Methyl violet or Tartrazine
dye onto silica sol surface and surface charge density of the sol. The adsorption ratio of Methyl violet dye on silica sol
decreased to 74% and 92% for the 68nm and 94nm silica sol, respectively, at dye concentration of 175pg/m2. However,
the adsorption ratio of Tartrazine dye on 68nm and 94nm silica sol was about 0% for both of them. The surface charge
density is —0.40C/m’, -0.26C/m” for 68nm and 94nm silica sol, respectively. The amount of Methyl violet dye adsorbed
on silica sol increased with an increase of surface charge density of particle at the same concentration of the dye. The
adsorbed amount of the silica having high surface charge density is larger at high pH domain. But adsorbed amount of
the silica having low surface charge density is larger at low pH domain.
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Table 1. Properties of the silica sol
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ok ER 7t AR P42 Figure 1o Uit

Figure 1. TEM images of (a) A-70, (b) C-90.

212 9=
Ao A2H g= = Sigma AldrichAl2] Methyl
violet ¥ Tartrazine S AFE3l 2™ Figure 29| 3}

4 725 yenjglc

22 4

ne!
0z

EH
=

2.2.1 A2 02 £
RO BF WA UAEY e ol

BET
D I ductivi
Sample pH . > 2 * on conductivity Product code Supplier
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(m/g)  (am)
A-70 9.65 0.852 39.88 68 0.59 Ace 80 Ace nanochem
C-90 9.99 1.056 29.05 94 3.71 Compol 80 Fujimi

"Dger was calculated from Dger = 6000/(ppSper), pr=2.2g/cm’
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Figure 2. Chemical structure of the (a) Methyl violet, (b) Tartrazine.
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Figure 3. Adsorbed amount of dyes depending on the amount of (a) Methyl violet, (b) Tartrazine added onto silica sol.
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Figure 6. Schematic drawing on the adsorption of Methyl violet over the surface of (a) C-90 and (b) A-70.
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