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Effect of the Concentration of Agar gel and Dye solution, and Contacting Time on
Dye Penetration into the Agar gel
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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.

Keywords : Dye, Penetration, Agar, Gel, Color Value

Received July 6, 2022; accepted September 12, 2022

DBunka Gakuen University Graduate School of Fashion and Living Environment Studies (T 151-8523
3-22-1 Yoyogi, Shibuya-ku, Tokyo)
YBunka Gakuen University Faculty of Fashion Science (T 151-8523 3-22-1 Yoyogi, Shibuya-ku, Tokyo)



1 #E

HUVARRERLD Y 7 7 10— A0
DI LR, B ULy FORETICAOR
HENLEPBVIENTLE) ZE0hD. 20
X ORBIBIT TR ) TN, YR ERL
IRV YA ATe = EIZ KV RAEL, MdT
e LI WHENE 72D, Guth b 1T fEDOHIC
BINRE L QO ERTHY, ey &
P7BSThHD V2D, WHEONERIZIE, &
Gy F-ORGEAREY Y & IERERRE D 1, YRS
3 FOIEAE N TRE L TS B2 BT
5.

Fex I ZEOE NICRBNT, b Em 45
BEFOIERESH/MTIRE L T BIBIZ DN T
il 2 DT FIEZ YSBRRIRITIRIE L, Y4khy
THMENRA~EET DRk T2 KSR ORED
Bigat L7z, ZORE, @i FE~OYSED
Lo SIEES IMElOm S LER L, [
0| DE TR OISR ~BEh T H B
LTHHZEERLIZ. UL, ZOBRIC
BN TR ROREZ L D50 TR
KNIV DY DIHED MR TE DDA T,
YeBl3 @0 TR RO PR L e i e
B ENTERD-T

T 2 CH& ITFEER IV A B TR DI
oy DET L E LTV, ZOWNE~DYED
RHEHROWNEE R

FERVL, WD R U722 ik e LC
W5, FOTSEIT Aa—2THY, [
EIEL e —2AD X ) RZPHEEE Th D, %
KiL85~95 ‘CTIAfREL, 40~52 CTHIN%EE
T DMEE AR, 2D ORI T
i, IREELORE R EOSH L EET 5
2. FEROPHEE, WROBATIEFig 1 DX
T, T I m— ABDMEEL LT IRRE A E LTS

i Agarose chain
v

il
Ll diffused
[7ad

Heating I lCooling

st %
G ?Zs 9
8 2
3 ¢ 3{ }" Form a single or

."h iy double helix structure

A
Heating l Cooling

G N
TN
X N
N ~) \)
2, Brooaoeve (A7
)

)

Y
9 '4, Create a three-dimensional
11.544 mesh structure to form a gel
81

RS
oA g

o

§o\\.\\\~>~‘.

aaelis
3
Saee

©

SRR

o
ey

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.

7k, FRTIL0.33 %ON0.99 WRETE
0.66 Y%IREDGA IHIF UHRERCThHDL 2 L
DGR TEIZZ &b, FERTI0. 33 %LU
0.99 WEEDHAD Fig. 5 ORERE A,
FAENDENVREZROLZ L L LT,

Fig. 6 |/~ L7z Aax|ZHD < YebhREE 02 b
FRAL, R (0.5cm) T CITEER R
0.33 %, 0.66 %DHAITYEHEEE T 1. 0 mmol /L,
0. 99 %DHEAIZIZ0. 8 mmol /LFEFEA R LIz, %
LG, RENHHEENDITHE, R T L,
FENG 4.5 om TYSEHREEIXIRT 0 L p o7,

—7J7. Fig. 7 ® AbKZIBW TR HEfEN
% EYSERREES AL, FUED S Ok 2.5

11

emfTT T —27 R LT, ZORFUNE VIR
IHMETL, Aaxd FERICATEND 4. 5em Bz
U CYSEHBEESI IR 0 2T

WIZFERT VPR DIE T K 2 5088% [F] Ut
7D OFFEECHR T2 &, FRPREDEWIE
EYSERREEI RN E W O FERIC IR o2 FE T,
FERT NVNA~GekhNiRads 3 2 B 27N T <
o7

FER 7 VO B EORRIE 50~200 nm?
THY, Yy 1Lbp EHoIckEN. L
ML, TIOVIREEIC X o TYRIORBITE DY E
Ni=Z LIZLLFDOFig. 8 DET /N TRT LI,
FERPREC L DB ORE OEV BB 2 B
2.
HEEEHARICIESTRE LTHET L, %
KIEFE 0. 33 DOBHAITIEF I 3fEE L, 0.66 %
IF6 M, 0.99 %% 9 il & LRI FimbdE L
7-.

i
|

I

1/23
0. 66%

1/56

1/6
0.33% 0.99%

Fig. 8 Schematic diagram of the gel

THE, MOREEZELETDHE, KO
RSO 23K 5 LIREL0. 33 %5312 1/6,
0. 66 %DHFEIT 1/23, 0.99 % TIL 1/56 L7320,
BRFETER JFER T VIR D & < 72 DITHE- T,
W35 Ebnd. RIZFig 6, TIZRN
T, 0.33% 0.66 % 0.99 YDOPEEDIERT L
FIEIUTRE LT Gkt OfREZ RO D & L
TDTable 1 DXL HIT72o7~,



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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