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Effects of the Molecular Structure of a Dye Solution
on its Penetration into Agar Gel

Yuka Ogawa ' ", Yuji Yoneyama?

Abstract

Dye penetration into the amorphous parts of polymeric materials was investigated by
contacting agar gel with a dye solution. Three dyes with similar chemical structures but different
molecular sizes and substituents were used to evaluate the dye penetration into the agar gel. As a
result, in order to determine the amount of dye penetration into the agar gel. It was better to use
the color difference (AE*.,) which is calculated by color value (a*, b* and L*) of the agar gel
penetrated. The amount of penetration into the agar gel was correlated with the SP value
relationship correlation was observed, suggesting that the amount of penetration depends on the

solubility parameter based on the chemical structure of the dye.
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Fig. 1 Molecular structure of Acid Orange 7
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Fig. 2 Molecular structure of Acid Red18
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Fig. 3 Molecular structure of Acid Blue 92
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Fig.4 Contacting agar gel with dye solution
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Fig. 6 Relationship between Aa*, Ab* and the
concentration of Acid Orange7 in 0.66 % Ager Gel
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Fig.7 Relationship between Aa*, Ab* and the concentration
of AcidRed181n0.66 % Ager Gel
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Fig.8 Relationship between Aa*, Ab* and the concentration
of Acid Blue92 in 0.66 % Ager Gel
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Fig.9 Concentration of dye in agar gel estimated from Aa* at
the distance from the interface of agar/dye stuff solution
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Fig. 10  Concentration of dye in agar gel estimated from Ab*
at the distance from the interface of agar/dye stuft solution
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Fig. 11  Relationship between AE*3 and the concentration of
dye in Ager Gel
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Fig. 12 Concentration of dye in agar gel estimated from
AE*3, at the distance from the interface of agar/dye stuff
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Table 3 Relationship between penetration volume (nmol) and
SP value

Penetration amount SP
(nmol) value
Acid Orange7 0.6181 212
Acid Red18 0.9549 220
Acid Blue92 0.2795 21.0
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Fig.14 Relationship between penetration
volume (nmol) and SP value.
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