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Received_July 30, 2019 Abstract Cotton fabrics were treated with gelatin to improved their dyeability, color
Revised_September 02, 2019 strength toward cochineal dye. Gelatin were used as the protein. Gelatin is containing a
Accepted_September 09, 2019 |3rge number of hydrophilic groups. Pad-dry-cure method was used for the treatment
process(10g/L concentration). The scanning electron micrograph showed the gelatin was
deposited on the surface of cotton. Pretreated fabrics were mordanted with 10%(owf)
alum. Then the fabrics were dyed with cochineal. Compared with original cotton fabric
the K/S value with cochineal dyes was significantly improved on gelatin modified cotton.
Treating cotton with 10g/L concentration gelatin offered higher cochineal adsorption. The
dyeability of pH 4 yielded the highest color strength. In dyebaths of a ratio of ethanol and
water such as; 10:0, 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 0:10, fabrics were dyed.
The ratio of ethanol and water had powerful effects on solution polarity. Cochineal dye
uptake showed maximum value, when the proportion of ethanol and water was 9:1. Dye-
ing at increased temperatures and with increased time resulted in higher dye uptake and

Textile Coloration and Finishing e qdish-purple color(SRP). The washing fastness was 1-2grade, and the fastness to light
TCF 31-3/2019-09/127-134 was 2-3grade
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Table 1. Characteristics of fabric
. Fabric counts Thickness Weight
Fabric Weave (threads/inch) (mm) (g/m?

Cotton 100% Plain 0.32 118
(AIK(SO4)2-12H20 : Junsei Chemical Co., Ltd), Zab 520nmol| A FHEANES 2+ =510 =4
Ao 15 et T AelA e e A7 H kS Kubelka-Munk 4of jalo] ghe Fa9o
ElS Gelatin (Daejung Chemicals & Metals Co. , | K/SEE2 o A1 (2)¢}F 2,

Ltd)& A-g31 ik, $ATS B8 (NaOH) 3 obAl B4t
(acetic aCId)/\]Ok 1302 pHa _Z\_zeqol_gil;} K/S=(1—R)2/QR ++evereerrerensensensunsuneuncincnnnns (2)
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2.4 S} e
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7= MM@WM e == 87 E AHESE
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steict,

nR._EObr
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L@ ﬂ]r M-S S sto] A o] A mhetstgl
t}. MZ}A Color Spectrophotometer(Colormate,
SCINCO, Co. Ltd, Korea)E ©]-&3lo] WE=A]4= L*,
AFLE A= a* ) bt 9] S SHSIAL o] YL EEH
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K/S 32 A A Eof et &3 8kA&< Color
Spectrophotometer (Colormate, SCINCO, Co.
Ltd, Korea)% o] §3te] A9 ¢4 w2 80| v

where,

K : Absorption coefficient
S ¢ Scattering coefficient
R : Reflectance
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Scanning electron microscopy(HITACHI S3500N)
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Figure 2. SEM image of (a): untreated cotton and (b): gelatin treated cotton.,
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Figure 3. The effect of gelatin concentration on dye

uptake onto cotton.
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Figure 4. The effect of pH level of the dyeing bath on
the K/S values(gelatin 10g/L, 30°C, 60min).
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Figure 5. The effect of ethanol and water ratio on K/S
value.
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Figure 6. The effect of dyeing temperature on the K/S
value(dyeing time=60min).
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Table 2. Color values of untreated and gelatin treated cotton dyed with cochineal according to dyeing temperature

Dyeing Color value parameter
temperature . Fabric image

(c) L* a* b* c* h AE

23 6579 2199 570 2271 34547  29.24 _

40 5571 32.00 509 3255 349.40  43.22 _
Untreated

60 4857 3458  -7.46 3537 347.83  50.10 _

8 B%  Bu 19 ue 678 5308 [N

23 64.08 2334 576 2403 34614  31.33 _
Golaiin 40 53.20 3541  -4.65 3541 35246  46.94 _
freated 60 A77 3761 —613 3810 35074  54.71 _

80 39.01 3542 -7.00 3610 348.82 57.64 _
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Figure 7. The effect of dyeing time on the K/S value.
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Table 3. Colorfastness of gelatin pretreated cotton fabrics dyed with cochineal
Washing Rubbing Light
Pretreatment Stain fastness
Color change Cotton Wool Dry Wet (20hr)
Untreated 1-2 5 4-5 4-5 4 2-3

Gelatin treated 1-2 5 4-5 4-5 4 2-3
EA G GMo| F2 ALY FZAd IR E AL Ibanez, Natural Dyes Extraction from Cochineal(Dacty-
alo] W2 2ol gst FAAL FAIA 7| 7] 93 v lopius Coccus) New Extraction Method, Food Chem-
HESIIA} WS Aete oA Z d A 2lste] 7§ A st istry, 132, 1855(2012).
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