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Effects of the Molecular Structure of a Dye Solution
on its Penetration into Agar Gel
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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
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Fig.8 Relationship between Aa*, Ab* and the concentration
of Acid Blue92in 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 stuff solution
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Table2  Amount of penetrated dye and molecular size

(amol) (pm)
é:iige7 0.6181 3503 1301
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Table 3 Relationship between penetration volume (nmol) and
SPvalue?

Penetration amount SP
(nmol) value

Acid Orange7 0.6181 212
Acid Red18 0.9549 220
Acid Blue92 0.2795 210
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Fig.14 Relationship between penetration
volume (hmol) and SP value.

ZOORER, EEEIL SP S AHBEA R B,
FERTIWINSOYELDORFBIIFER T NDT H
17— A HOME BAEENIC KRB ATIET HKRA~D
WIREIGCh Y, T ORGRITYEIO S
(ISR T A—4 (SPE) ITHES 52
ity Py

37

4 fEEm

B9y OIEER B Gy ~ DR DIRFEN DT,
FERT IV LRI AT T VTRV, BBk
(TT Y FREE DR A T LT ZORER
FERT NVNITE FAND YRR AR DRI,
B O CBRDF72 2 YuhR] 14t 3~ 55551
1%, (A OYBIORF BRI G- 2 D5
BEROBRS 720, BHAE Aa*, Ab%, AL*)>
DR S D 0 ABx, 2D Z & D3RR
£ & DERZAYRT 2 DI L TV5 & o
7o, FEio, FERTLOMEERENICYRRNZE
TOBIGUT, YBIOBRE T A —Z KA
DT eI T

SE30

1) 7N THEER, KILEE, AL, 40, 7 (2022) .
2) MEES, B YN, p. 32, HURCHREL
NI RS (1985).
3) AT, b0 AR SGT 4 /R,

p. 651, AHEHNEN AARILFE (1993).
4) AL REIREZE B, by R
1R, p.704, HEUEFRLA (1989).
SEHFE ", K T=tyr, LTk, b
1R, “VORIEE” p.81-82, ikt (2020).
6) D. W. van Krevelen and K. te Nijenhuis,
“Properties of Polymers 4" ed.”, p. 213, Amsterdam,
Elsevier (2009).
7) C. M. Hansen, J. Paint Technol., 39, 104 (1967).



