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Improving the Dyeability of Cotton Fabric
with Caesalpinia sappan through Pretreatment with Gelatin

Ji Youn Lee and Jeong Dae JangT
Dept. of Clothing and Textiles, Pusan National University; Busan, Korea

Abstract:Cotton fabrics were treated with gelatin to enhance dyeability and color strength when using Caesalpinia sappan
dye. Gelatin was used as the protein and a pad-dry- cure method was used for the treatment process (2, 4, 6, 8, 10, 12,
14g/l concentration). Pretreated fabrics were mordanted with 10% alum. Fabrics were then dyed with freeze-dried sappan
wood water extract powder form. Dyed samples were assessed in regards to dyeing behavior and color fastness. Com-
paring untreated and gelatin treated samples from the SEM images indicated that the Gelatin treatment (10g/l) resulted
in an enhanced surface roughness that was relative to that of untreated cotton. Padding cotton with gelatin at 6g// con-
centration afforded dyed fabrics with a 2 times increase in the K/S value over that of untreated fabrics. All dyed samples
were red color with a significant enhancement in the sample color strength (K/S) being observed for pretreated samples.
pH values favor dye absorption with pH 7 yielding the highest color strength. Dyeing at an elevated temperature resulted
in a lower color strength and reddish-dull color. Longer dyeing times created greater color strengths for untreated and
gelatin treated cotton. Increased dye concentrations resulted in higher K/S values for both gelatin treated and untreated cotton.
As for color fastness, gelatin treated and untreated cotton fabrics dyed with sappan wood extract showed a relatively low rating
in washing fastness (color change 1 rating), light fastness (1 rating), and rubbing fastness (wet:1-2, dry:3-4 rating).
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et al., 2000).

AARE dole71E 7K siEE HEsl ds
o] F2E F7MITIE A7t Bol oFoA Sith(Lewis, 1993;
Lewis & Mcllroy, 1997; Martinez Urreaga & de la Orden,
2007; Xie, 2009). B3] ol WAES MAse B4
FEE Fol27|¢t N W] Fol Aoldl] o] 2¥Hg-5 ¥
et ol dRe] HAHAES FIATIE Aelth(Haddar et
al., 2014). o]} 72 & §Adol st 2 38k
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W] Yol 7L sle AAelth S&ufgAl ARE-o tiste =
A AlR]2-S Wol AU BdS ol dhhele AEER
FE 42 A = 7] @Al tig g7t o] FoiR| 3L
3 (Ismal et al, 2014; Kadolph & Casselman, 2004; Vankar
et al, 2008), ©]213 AEE} WHES S0 g Po] o]F
011]_7_ o]

Lee and Ryu(2013)—: PEI(Polyethylenimine) 2 % =] 2] 3k
WA Eo] u)He] vls| Alizaring} Curcumin ¥E5 Bo| &
A3HS glsiint, gk RrE A T YEFS =1
of MAjglete] Fapdiie] G FFE ERE A7t X
(Yeo & Shin, 2018), A#Eel ol 7HAI9 JEFS
AZEol AAE st LRFRY] FGHY FEE =R AT

7} Ath(Hwang & Jang, 2016).
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(Mowafi et al., 2018).
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A& 100%E ARS-3tHReH, 2

o

E+ Aluminium potassium sulfate 12-water(AIK
(SO4)2-12H20 : Junsei Chemical Co., Ltd), A1} 15& AR
st ©ld AAE AREgE AetelS Gelatin(Daejung
Chemicals & Metals Co., LtdyS A3}t pH =4S 9
3k AJeFo 2= Buffer solution(Daejung Chemicals & Metals
Co., LtdyS AH&-3I3iTt.

Table 1. Characteristics of fabric

Fabric counts

Thickness ~ Weight

Fabric Weave (threads per inch) 2
Cotton 100%  Plain 76 /70 0.32 118

ARARe BIAZRE 7S 2009 Acetic acidE AME-35)

o] pH4Z 2T F, &% 2kgE F7IE v 100°ColA 60
B7F 7Hdsl 13] FEESTE 32 § 4 W Ao 35
& A9t FF8L, ©l8 FA7X7](Freezing Dryer, PVTFD
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2.4, MiE|
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Eof| 2087+ AojFHA TS H<l o 7F 898 50°Crt
HA & $ Zhzhe] AEiel g AES 108 5
HYE 110%=2 FEP20 THA1A Gt 100°CoHAA
SEZE AZAZ 3 130°ColA 387 FolH skt
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2.5, 44t ofed
Shaking water bath(Dongwon Scientific Co., Korea)s ©]

£3le] AH) 1:100, FALE 20~80°C, FAAZF 20~80%, &
BEFE 19%0owf), 922 pH 4, 5, 6, 7, 8, 9¢] Z=Ho=
ATt

WS BN 2A IS glate] At AR
o} mAE] Alge] Rk Aujds 3ith FE 10%(0.w.L),
2= 60°C, A7k 308 Ao 2 ugd & oA Azt

AN RS Sste] wae] e setslsich. A7
Al Color Spectrophotometer(Colormate, SCINCO, Co. Ltd,
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K/SH-2 FAAE thst #FNAMES Color Spectro-
photometer (Colormate, SCINCO, Co. Ltd, Korea)s ©°]&
B "““X‘%-J HFTa ol M FUTAE-S 747t 46t
AE 7+ Kubelka-Munk 2]ol] €]sle] zhs 8192
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S : scattering coefficient
R : reflectance
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Co., Ltd, Korea)s A3l KS K ISO 105-B02:2005
of wet Aldsisiom 2047 F2AF $- KS K 0911Hel
AE adlo] 2AYS AMgste g3kt

MNEAZE AE-S Laund-o-meter(ACE Instrument Industry,
Korea)s AF&-3le] KS K ISO 105-C01: 200735l w2} 0.5%
2] ISO SOAP EFAHAIS AME3ISHEL, &% 40+2°C, A17F 305
270904 Y35t

nZ AR EE Crock meter(Dongwon Scientific Co., Korea)
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Fig. 2. Dyeability of cotton fabric according to gelatin concentration.

3.3. 9 pHO| mE My

Fig. 3& 9M2% 50°C, FAEE 5%(o.w.f), FAAIZE 40

7 o
6 L
5| —@—— Untreated
— -¥ —  Gelatin treated
4 L
2
3
d
2 d A
1 v’ - N v
—~ ~
o 3
4 5 6 7 8 9
pH

Fig. 3. Effect of pH on the K/S values(gelatin 10g//, 50°C, 40min.,
liquor ratio = 1:100).

SE 01-Jul-19 WD18.1mm 15.0kV x1.0k 50um

(®)

Fig. 1. SEM images of (a): untreated cotton and (b): gelatin treated cotton.
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Fig. 4. Dyeability of untreated and gelatin treated cotton according to
temperature(gelatin 10g//, dyeing time=60min, liquor ratio=1:100).
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Table 2. Color values of untreated and gelatin treated cotton dyed with Caesalpinia sappan according to dyeing temperature

Dyeing Color value parameter
temperature o Fabric image
CC) L* a* b* C* h AE
20 59.13 23.83 7.95 25.12 18.45 35.28
40 59.86 22.02 7.45 23.24 18.70 3342
Untreated
60 62.94 18.63 6.42 19.70 19.02 28.75
80 67.64 11.87 7.15 13.85 31.07 21.27
20 47.56 30.88 7.41 31.75 13.49 48.24
40 49.83 28.10 6.35 28.81 12.74 44.59
Gelatin-
treated
60 51.70 23.68 6.90 24.66 16.25 40.50
80 56.33 16.91 8.24 18.81 25.98 33.24
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Fig. 5. Dyeability of untreated and gelatin treated cotton according to
dyeing time (dyeing temperature=20°C, pH=7, liquor ratio=1:100).
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Fig. 6. Dyeability of untreated and gelatin treated cotton according to
dye concentration.

Table 3. Colorfastness of gelatin pretreated cotton fabrics dyed with
Caesalpinia sappan

Washing Rubbing Light
Pretreatment  Color Stain Dry Wet fastness
change Cotton Wool (20hr)
Untreated 1 5 4-5 3-4 1-2 1
Gelatin treated 1 5 4-5 3-4 1-2 1
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