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Optimization of time and ratios of mixed fixing agents for dyeing

of 100% cotton using instant coffee
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Abstract
This research investigated the optimization of time and fixing agents ratio for cotton dyeing using instant
coffee. The instant coffee was boiled with hot water at 60-65 °C and the dyeing time was studied at 30, 45 and 60
min. Three types of fixing agents were studied; these are salt, alum and lime cv. Pan Phichit. The concentrations of
the three fixing agents were investigated at 1, 5 and 10%. Fixing agents were mixed and four types of mixing ratio
were tested. These were type A (salt 10%, alum 10%) type B (lime 5%, alum 10%) type C (salt 10%, lime 5%) and

type D (salt 10%, alum 10% and lime 5%). The results showed that when the dyeing time increased, the lightness
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(L*) of the color decreased and darker color was observed. The red-green (a*) and yellow-blue (b*) increased

providing darker of red and yellow color, respectively. For the investigation of fixing agents, the use of alum at 5%

gave lowest L* value (darkest color) and highest a* value. The optimal dyeing time was 60 min. For the optimization

of ratios of mixed fixing agents, the use of mixed fixing agents type B (lime 5%, lime 10%) provided lowest L* value

(darkest color) and highest a* and b*.

Keyword: instant coffee, cotton, fixing agent, dyeing time
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(Table 1)

Table 1 Physical property and coloration of cotton with dyeing time variable.

time weight (g)  thickness (mm)  width (mm) length (mm) L* a* b*

before 1.75° 0.18° 148.22° 146.78° 89.47° 7.73° -5.37°
30 min 1.74° 0.18° 148.39° 145.75° 80.95" 8.40° 14.38°
45 min 1.74° 0.18° 146.72° 147.26° 79.80° 8.74° 15.58"
60 min 1.80° 0.19° 149.09° 146.73° 77.76° 9.30° 16.71°

Note: Mean with the different letter in same column is significantly p < 0.05.
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Table 2 The mean and comparision value of the various tests of dyeing fabrics parameters fixing

agent salt.
fixing agent weight (g) thickness (mm)  width (mm)  length (mm) L* a* b*
before 1.75° 0.19° 149.44° 146.68" 89.72° 7.62° -5.29°
salt 1% 1.78° 0.18° 151.94° 144.68° 76.67°  11.23° 20.17°
salt 5% 1.82° 0.18° 147.63" 149.48° 79.50° 9.37° 17.27°
salt 10% 1.72° 0.18° 146.44° 145.05° 75.47°  11.83° 21.20°

Note: Mean with the different letter in same column is significantly p < 0.05.

L*color value
NN oW
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Before  salt1% salt5% salt10%

fixing agent (salt) concentration

15
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w

salt 5% salt 10%
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i
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~ Before

b*color value
«»

salt 1%

salt5% salt 10%

fixing agent (salt) concentration

Figure 1

The test fabric by variable concentrations of fixing agent salt by comparison

(L* color value, a* color value and b* color value).
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Table 3 The mean and comparision value of the various tests of dyeing fabrics parameters fixing

agent alum.
fixing agent weight (g)  thickness (mm)  width (mm)  length (mm) L* a* b*
before 1.79% 0.18° 149.16 148.77° 89.62°  7.62° -554°
alum 1% 1.73° 0.18° 147.12° 147.64° 78.43"° 9.33°  20.70°
alum 5% 1.86° 0.18° 147.99° 151.24° 69.53° 12.57" 23.57°
alum 10% 1.87° 0.18° 148.82° 149.45° 71.23°  11.70°  24.60°

Note: Mean with the different letter in same column is significantly p < 0.05.
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Figure 2 The test fabric by variable concentrations of fixing agent alum by comparison

(L* color value, a* color value and b* color value).
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Table 4 The mean and comparision value of the various tests of dyeing fabrics parameters fixing

agent lemon.
fixing agent weight (g) thickness (mm) width (mm) length (mm) L* a* b*
before 1.82° 0.19° 148.82° 150.19° 8957 7.71° -561°
lemon 1% 1.86" 0.18° 148.69° 152.67°  78.13° 10.77° 18.87°
lemon 5% 1.81° 0.18° 148.59° 151.15°  76.83° 11.10° 20.67°
lemon 10% 1.85° 0.18° 148.71° 152.26° 77.37° 10.97* 19.27°

Note: Mean with the different letter in same column is significantly p < 0.05.
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Figure 3 The test fabric by variable concentrations of fixing agent lemon by comparison

(L* color value, a* color value and b* color value).

=2 KX a ¢dl !
NITANTIANTHUNANANNLIUNIZANADNNT

£

fiandtintne THAnHansuaN 4 18m 1HuA @an9edin
NEN A (\nA8 10 Lasius a19&u 10 wWasidus)
FANINTNUANTEA B (121 5 wlasidus a19du 10

3

wlafidus) anseiinuanaiin C (1nae 10 e idus

1z 5 Wefidus) wazansuiinuanaiia D (1nae

10 Weduius @an9du 10 Wadeius uzung 5 iwlesidus)

o

WU TIMUEN ANNNANY AZAINHNENIUBSEN AU

o

flan warnasdiansiaanmanlanliunnsneiu

o o o

NeanANsEALTAATY 0.05 AIINUUN WLIN



144

2.z, 5(2) - 136-145 (2560)

nsfianfoaansniinuan A, C uay D HAgegn
LA A1suiinuan B ANA L wdanns
o RAuansnafuneudionetneditudn Aoy
37 0.05 laefiend L singadeaaniinuan B daun
i answilnuan A uaz D Tnsfiensuiinuasia

a d”d U ] ' o o % U =
2 mumummimmnmmu mmim BARAITNUNNEN

C fda warb Hwwnlinldnirwdsaiuae

naanisfien NAumnmAeiuneutionet198
1Tndndnyfiszdu 0.05 nefiend a uaz b gegaie
gsuiinean B se9aann lAnn ansaiinean A uaz
D Inefignseiinuawsia 2 1adiiAn liuansinafy

dannlEunanseiinuas C (Table 5 and Figure 4)

Table 5 The mean and comparision value of the various tests of dyeing fabrics parameters the

mixture fixing agent.

fixing agent weight (g) thickness (mm) width (mm) length (mm) L* a* b*

before 1.77° 0.19° 148.84° 150.22°  89.60° 7.73" -5.76°
A 1.76° 0.18% 144.91° 146.39°  71.90° 11.60° 22.40°
B 1.75° 0.17° 146.23° 14765  70.53° 12.00° 25.07°
C 1.83° 0.18% 148.06° 149.40°  78.40° 10.10° 18.73°
D 1.83° 0.18" 150.94° 152.14°  71.87° 11.40° 22.77°

Note: Mean with the different letter in same column are significantly p < 0.05.
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Figure 4 The test fabric by variable concentrations of the mixture fixing agent

(L* color value, a* color value and b* color value).
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