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Abstract—The effects of benzyl alcohol on the properties of dyeing kinetic of silk fibroin were
studied. The acid dye used was C.I. Acid Red 114. The half dyeing time is shorten by addition of
benzyl alcohol. The diffusion activation energy is higher with the increase of the solvent. The rate
of dyeing at benzyl alcohol addition to the purified silk fibroin is faster than that of the unpurified

one.
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Table 1. Milling type Acid dye structure

CI. Name Acid Red 114
C.I. Number 23635
H3C _—CH3 KO,
Structure H3c©5°2'°©>‘”=“©l@'3='*'<©
Naoas@téOgNa
M. W. 830.98
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fEA s
pH 5.0 ; sodium acetate (1073 mol//)
acetic acid (10> mol//)
pH 7.0 ; citric acid (56X 107* mol/l)
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mol/l)
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Fig. 1. Effect of various solvents on the dyeing rate
of Acid Red 114 of silk fiber.
Temperature, 60C; Dye concentration, 5X
10~% mol/l; Solvents concentration, 1X1073
mol/l; bath ratio 1:200; pH5.
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2. Effect of benzyl alcohol addition on the dyeing

rate of Acid Red 114 of the silk fiber.
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Fig. 3. Effect of benzyl alcohol on the rate of dyeing

of the purified silk fiber.

Temperature, 40C; Dye concentration, 5X
107° mol/l; Benzyl alcohol concentration, 1X
10~* mol/l; Bath ratio, 1:200; pH 5.
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Fig. 4. Effect of benzyl alcohol on the rate of dyeing
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Adsorption (X 10° mol/g)

of the purified silk fiber.

Temperature, 80C; Dye concentration, 5X
1075 mol/l; Benzyl alcohol concentration, 1X
1073 mol/l; Bath ratio, 1:200; pH 5.
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Fig. 5. Effect of benzyl alcohol on the rate of dyeing

of the purified silk fiber.

Temperature, 60C; Dye concentration, 5X
107° mol/l; Benzyl alcohol concentration, 1X
1073 mol/l; Bath ratio, 1:200; pH 5.
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Fig. 6. The absorption spectra at 60°C and various
concentration.
Dye concentration; 1, 2X107°mol/l; 2, 4X
1075 mol/l; 3, 6X 1075 mol/l; 4, 8X107° mol//;
5, 1X107* mol/I.
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Fig. 7. Amount of adsorption against /t (min).
Dye concentration; 1X10~* mol//, Benzyl al-
cohol concentration; 1X 1073 mol/!, Bath ratio;
1: 200, pH5, Temp.; 60TC.
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Fig. 8. Plots of half dyeing time t,;; (min) against dy-
eing temperature.
Dye concentration; 5X107* mol//, Benzyl al-
cohol concentration; 1X 1072 mol//, Bath ratio;
1:200, pH5.

57] w&el 2ot wEA J8st A Fdd F
2ol w2t A5 AR Y2 s Solrkes Ae)
wE2cly Heizich w=g 445 HUEde A$
o7} wls) E SEAo] HE AR Ho}
A7 A5 £3E =950 AR o2 Al
8 F3po| o wepiigty Absch

3.7 benzyl alcoholdll 2|8t #HBH) FM
Table 2= A& A2 % E] 73 benzyl alcohol)
A7 Z AT %6l 93 FAARE Qo
7Zolth. stollA X2 nle} zFo], benzyl alcohol-
H7bel @2} A =28 ARS o4 5 ok
HEHREE FEE FEFREANA flEse
dl, AlAl Rfa gufn =5 BHEAEY BE 71E
717} Wshs FEEFEMAET KFFrolq, JEER AR
ol Ae Hfaksfile] B35 ool Juiel g W
glo] FEIL St AH TR, EEREANS &
BREE o] BuEdsttd AT olok FEEER
Beol| X9 EEERES] BIEd e BRYuA] ERE
o, IEFARRES] MERYWA BRI T A Eime) ERQ
Bt M= Hillste) FIA=, Bimel #EEPQ &
foll sl = olelk Kel @A Utk
=3 Fig. 0% HERES EEL UAE 37
918t Arrhenius A& o83 27 ded A
ojch, 2¥ellA] B upe} Fo), WEEIRES HEs}
EERE Y B EfS 2odF2 sk 7|4
gA3} x| & F& A, benzyl alcohold #H7}
3t9d& 7%= 508 keal/mol, W ™71 79+ 320

keal/mol?l ZtE& Ak oA7|A {EHAL Az}

Table 2. Diffusion coefficient of Dye by temperature and concentration

TEMP. 40 60T 80T
Dye Conc. Time Dapp Dapp Dapp Dapp Dapp Dapp
benzyl alcohol (30 sec) (Imin) | (30sec) | (Amin) | (30sec) | (1min)
5X1073mol/l | Without 10.06 10~ 6.70 12.40 9.69 18.11 16.26
(cm?/sec)
1X 1073 mol/! 11.13 9.68 1842 16.09 28.15 20.60
1X10"*mol/i | Without - - 6.50 494 - -
1X107% mol// - - 10.87 7.80 - -
1.5X 10 *mol/l | Without - - 3.0 240 - -
1X10~% mol/l — — 5.76 344 - -
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Fig. 9. Arrhenius plots of apparent diffusion coeffi-
cient (D).
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Fig. 10. Effect of benzyl alcohol on the rate of dyeing
of the purified silk fiber.

Temperature, 60C; Benzyl alcohol concen-
tration, 1X1073mol/l; Bath ratio, 1:200;

pH5.
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Fig. 11. Plots of apparent diffusion coefficient (D)
against dyeing concentration.
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Fig. 12. Effect of benzyl alcohol on the rate of dyeing
of the unpurified silk fiber.
Temperature, 60C; Dye concentration, 5X
107> mol/l; Benzyl alcohol concentration, 1X
1073 mol//; Bath ratio, 1 :200.
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