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Abstract Coffee sludge and Onion shells are known typically as waste resources as well
as simultaneously being the raw material for dye having a golden brown color. This re-
search studies the dyeability, functionality, and colors of woolen fabric after being dyed

by different dyeing method using coffee sludge and onion shells extract. The woolen fabric
was refined and pre-mordanted with tannin. The dyeing process conducted was single-
dye, using coffee sludge and onion shells extract, sequential multi-dye, consecutively dye-
ing with coffee sludge and onion shells, and mixed-dye, blending coffee sludge extract
and onion shells extract to dye. The dyeing was measured on the surface color, color fast-
ness, and UV-protection ability. As a result, the expression of various hues of tan using
coffee sludge and onion shells extract were shown to be possible. Additionally, single-
dye, sequential multi-dye, mixed-dye had generally superiority in color fastness to light,
all rating 3 and color fastness to washing, rating 3 or 4, showing relatively stable color
fastness to washing. The UV protection ability was shown to be better, especially appear-
ing satisfactory in the UV-B protection, all measured to be over 90%.
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Table 1. Characteristics of used fabric
Weave

e
M

Weight (g/m? Thickness (mm)
3.02 0.36

Density (cm?)

20X 22
Scouring :

Plain

1% (0.w.f) NaOH, liquor ratio 1:30, heating 20min at 90°C

o
=
A
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Pre—mordant :

Fabric
Wool
=
o EeE

¥
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Tannin, liquor ratio 1:40, heating 30min at 50°C
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Dyeing Method 1. Coffee Sludge dyeing :
liquor ratio 1 : 50, heating 30min at 80°C
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Dyeing Method 2. Onion Shells dyeing :
liquor ratio 1 : 50, heating 30min at 80°C
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Coffee Sludge dyeing :

(tannic acid, Duksan Sci—
-
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Dyeing Method 3. Onion Shells dyeing after

liquor ratio 1 : 50, heating 30min at 80°C

Onion Shells dyeing :

Dyeing Method 4. Coffee Sludge dyeing after

liquor ratio 1 : 50, heating 30min at 80°C

Dyeing Method 5. Coffee & Onion Shells dyeing :

liquor ratio 1 : 50, heating 30min at 80°C

&

After treatment :

Cooling & washing with distilled water,
dry at room temperature

\ <

Color characteristics confirmation through a panel
and functionality test

2.482M
HHA =
Al ] AL WAL (color reader CR-10,
KONICA MINOLTA SENSING INC, Japan)& A
sto] | Hunter 4 L, a, b @2 MAF AE #&

Q
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Figure 1. Dyeing procedure and method.
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Onion shells
dyeing

Pre-mordanting
with tannin

Coffee sludge
dyeing

Onion shells Coffee sludge Coffee sludge

dyeing after coffee dyeing after onion and onion shells

sludge dyeing shells dyeing dyeing

Figure 2. Color of dyed fabrics.
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Table 2. Result of dyeing color value
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Treatment w L a* b* AE

Untreatment 81.77 85.8 0.9 1.4 -

Scouring with NaOH 79.15 84.3 0.8 13.7 2.74
Pre—mordanting with tannin 74.48 77.4 3.9 1.2 8.92
Coffee sludge dyeing 55.94 63.3 8.4 22.9 26.35
Onion shells dyeing 39.52 53.6 19.9 33.3 43.32
Onion shells dyeing after coffee sludge dyeing 40.38 50.3 16.7 28.4 42.41
Coffee sludge dyeing after onion shells dyeing 43.47 51.0 17.4 22.2 39.99
Coffee sludge and onion shells dyeing 52.03 63.0 12.2 28.0 30.38

G AFEE AMAFS Intercolor 19-1218 TPX, PAN-
TONE 18-1112 MAfolt}, npjato g2 #Au] &3]
FE2EI gt 3] 2259 TUERE QAT AEE
Intercolor 15-1119, PANTONE 14-1025%} A
k.
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A A g S dd B 35T oY AlE[ AL QIeh, ERE Fub o] UV-A7F ©hubiof
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A Au &ejAe} ofut o= G J3F2 4= ZF ARl Yid UV-protection 578 23S et
WA o= LF A =TE 9 FAfolH | mAlEof of Wlek, A A 2fgh Alz o AHef A Apekgo] UV-
o dA Aol F7] Yo e AThETh B AE AR A9 3% 81.7%, UV-BE 85.4%2] AFtA = Lhe}
54 Aol M= Bt 3, 457 oS Yetd= As e Ae & A &, AY &84 3553 49
Table 3. Color fastness to light and washing
Color fastness
Treatment Light Washing -
(20hrs) Color Stain
change Wool Cotton

Scouring with NaOH 3-4 4-5 4 4-5

Pre—mordantting with tannin 3-4 3-4 4 4

Coffee sludge dyeing 3 4 4 4

Onion shells dyeing 3 3-4 3 2

Onion shells dyeing after coffee sludge dyeing 3 4 3 2

Coffee sludge dyeing after onion shells dyeing 3 4 4 3

Coffee sludge and onion shells dyeing 3 3-4 4 3
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Table 4. UV—protection ability

UV-protection (%)
Uv-B

Uv-A

Treatment

Scouring with NaOH

85.4

81.7

Pre—mordantting with tannin

90.2

84.9

Coffee sludge dyeing

92.5

90.4

Onion shells dyeing

94.2

94.0

Onion shells dyeing after coffee sludge dyeing

96.2

95.9

Coffee sludge dyeing after onion shells dyeing

97.3

97.5

Coffee sludge and onion shells dyeing
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