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Gallnut dyeing of Crabyon Fiber Contained Cotton Towels

Ji-Hae Woo and Shin-Hee Lee'
Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea

Abstract : The purpose of this study is to investigate the dyeability of crabyon fiber contained cotton towels after dyeing
with gallut. In this study, the colorants of gallnut were extracted with boiling water at 60°C and 60min. Crabyon, composite
fiber of Chitin/Chitosan and cellulose, is manufactured by uniformly blending Chitin/Chitosan and cellulose viscose and
extruding the blended viscose into spin-bath. Cotton towels with crabyon fiber dyed with extracted solution from gallnut
according to concentration, temperature and time. Crabyon fiber contained cotton towels dyed using gallnut were pre of
post-mordanted using Al, Cu, and Fe. The dyeability(K/S) and color characteristics(L, a b C, and h(color angle)) of dyed
crabyon fiber contained cotton towels were measured by computer color matching machme and photographs. The crabyon
fiber composition of cotton towels was conformed by amide peak(-CONH-) of chitin or chitosan of FT-IR spectroscopy.
The results obtained were as follows; The amide peak of crabyon fiber contained cotton towels appeared at about 1652
cm™. The dyeability of crabyon fiber contained cotton towel was increased gradually with increasing concentration of gall-
nut dyeing solution and saturated at about 150%(o.w.f). The optimum dyeing temperature and dyeing time were
90~100°C and 80minutes expectively. The crabyon fiber contained cotton towels were dyed reddish yellow by non, Al,
and Cu mordanting, reddish blue by Fe mordanting, respectively. The fastness to washing according to concentration of
gallnut in and mordanting method indicated good grade result as more than 3~4 degree in all conditions.
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Fig. 1. Dyeing process.
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cotton towel.
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Table 1. Color change of the dyed fabric with gallut according to concentration

Color Dyeing concentration(%o(0.w.f))
Towel
factors Control 50 100 150 200
L 85.67 78.86 76.04 75.01 74.14
Crabyon fiber a -0.74 1.38 2.32 2.72 2.84
contained cotton b 10.70 11.25 11.56 12.42 12.71
towel C 10.73 11.40 11.79 12.72 13.02
h 93.93 80.78 78.67 77.63 77.41
Dyeing time : 60min, 90°C
‘?‘l':— S—HH Z]'Q’] EH “l:‘]:’l']ﬂ ﬁ‘?l" o]::‘] &14 (NOh & Lee, 201 4)01] }\-1 9’]’ Towel Concentration(%(0.w.f))
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Fig. 5. Effect of dyeing time(min) on the K/S value of crabyon fiber
contained cotton towel dyed with gallut at 90°C.
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Fig. 7. Effect of dyeing temperature(°C) on the K/S value of crabyon
fiber contained cotton towel dyed with gallut at dyeing time 30min.

34. M=o ME AXE A&t
Fig. 62 FAFE 100%(0.w.f), FAAIZF 3020 o] G4l Table 2= GMEE 100%(0.w.f), FHAIZF 3050 Qo] &
2o e FFEK/SYE YR Aolrh. @8NS B Aew el w2 DdEe] T Has Ueid ol &
elollA dAgE A 100°CME AEHEo] Tl ST Aol PR GULET} LRAES L e Hadlo]
=8 oA Ado] BEoll wet dRiEAte] desol A = Brrh golAs @e vehliet oA 9EE STl 7]
7¥ete] RSt =] HESGTE S Sl 711g A A3 Aow gkt E3F GARE ST wE Al A
= A oldellMs} o] AT} SIS HEE BEE Uehle AmChe He SR didetixol
& F7FHAIRE AgstelA 100°CE FAE 739 FAgel o] ] S7Fete] A 57F AAF A7k Age s dAlE o] et Skt
ol ofsll AA Eado] didEe AemTY A4 dHee RAes & vk F, AE veiie A% e g4
= 90~100°C Atol® A=A HY ek Hf =4 55 Lo AlFe] 75 93.93%0X FM2E A3t 3 zHaste] 94
slo] ofe] 714 P HAE glele] BALE 00°Cold A o] 7bE Bol F AMLE 100°CIE 804872 ERNSITH
HO,
ﬁ HO,
D—0 c—0 o
0 |
” HO C—OH
HO HO —
HO HO
Fig. 6. The chemical structure of Penta-m-digalloyl-p-glucose and gallic acid.
Table 2. Color change of the dyed fabric with gallut according to temperature
Liquid Color Dyeing temperature(°C)
ratio factors Contro 40 50 60 70 80 90 100
L 85.67 83.36 81.03 80.84 80.55 79.43 79.42 75.66
a -0.74 -0.04 0.65 0.78 1.04 1.46 1.50 2.38
1:50 b 10.70 12.70 12.65 12,51 12,51 12.17 12.07 14.17
C 10.73 12.70 12.67 12.53 12.55 12.25 12.16 14.37
h 93.93 90.16 87.05 86.43 85.24 83.16 82.93 80.48

Dyeing time : 30min
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Table 3. Color change of dyed fabric with gallut according to mordanting
methods

Mordanting Color value
method Color factors Pre-mordanting ~ Post-mordanting
L 77.42
N a 2.00
mor(()lzm b 1062
C 10.80
h 79.32
L 74.43 77.40
a 1.61 0.83
Al b 14.14 13.87
C 14.23 13.90
h 83.50 86.59
L 63.50 5341
a 2.82 5.94
Cu b 19.44 26.46
C 19.65 27.11
h 81.74 71.34
L 49.81 21.56
a 294 237
Fe b 4.76 -5.86
C 5.59 6.32
h 58.30 292.0

Dyeing time : 60min, 90°C
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Fig. 9. Effect of dyeing mordants on the K/S value of crabyon fiber
contained cotton towel dyed with gallut (90°C, 60min) - (a) Pre-
mordanting, (b) Post-mordanting.
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Table 4. Fastness to washing & light of dyed fabric with gallut according
to concentration

Fabric Concentration Fastness to
(%(0.w.1)) washing
50 3-4
Crabyor? fiber 100 4
contained
cotton towel 150 4
200 4

Table 5. Fastness to washing & light of dyed fabric with gallut according
to mordants

Fastness to washing grade

Fabric Mordant - -
Pre-mordanting  Post-mordanting
Non 4
Crabyon fiber Al 3 23
contained
cotton towel Cu 3 2
Fe 3-4 4
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