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Abstract

Dye penetration into the amorphous parts of plastics was investigated by contacting agar gel with
dye solution. The color values, a* and b*, of the agar gel that were penetrated by the dye solution
were measured using a spectrophotometer. The concentration of dye in the agar gel was
determined from the relationship of dye concentration vs. color values. The penetration amount
of dye decreased with increasing concentration of the agar gel, and increased with increasing
concentration of the dye solution. In addition, the penetration depth of dye increased with
increasing contact time between the agar gel and dye solution. In conclusion, the factors affecting
dye penetration in plastics were determined via spectrophotometry using agar gel as a model for

the amorphous parts of polymers.
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Fig.1 Agar gelation
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Fig.2 Molecular structure of Acid Orange7
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Fig.6 Concentration of Acid Orange 7 in agar gel
estimated from Aa* at the distance from the
interface of agar/dye stuff solution.
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Fig.7 Concentration of Acid Orange 7 in agar gel
estimated from Ab* at the distance from the
interface of agar/dye stuff solution.
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Table 1  Penetration amount of dye and gap size in

agar gel
Penetration amount Gap size in
structure of
Aa* Ab* agar gel
033 % 0.00543 0.00142 1/6
Agar gel mmol mmol
0.66 % 0.00485 0.00122 1/23
Agar gel mmol mmol
0.99 % 0.00438 0.00112 1/56
Agar gel mmol mmol
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Fig.9 Concentration of Acid Orange 7 in agar

gel estimated from Aa* at the distance from the
interface of agar/dye stuff solution.
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