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Dyeing Property of Nylon Suede Fabric Dyed with Sulphur Black Dye
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Received_August 10, 2017 Abstract Demands for nylon suede as an artificial leather are increasing due to its func-
Revised_September 05, 2017 tjonality and aesthetics. To achieve high value added nylon suede based on green tech-
Accepted_September 12, 2017 o)0gy, this study was carried out in order to obtain useful data for the nylon suede fabrics
with eco-friendly dyeing process by a pad-steam method instead of a dip dyeing process
using sulphur black dye to reduce the industrial waste of water. The dyeability of the
nylon suede was investigated according to reducing temperatures, dye concentrations,
and reducing agent’s concentrations. Throughout the results of the CIE L*a*b* and Mun-
sell values, the optimized dyeing conditions of the nylon suede using sulphur black dye
are 70°C of dyeing temperature, 30% o.w.f. of dye concentration, and 9g/¢ of reduction
agent concentration, respectively. Furthermore washing colorfastness, light colorfastness
and perspiration colorfastness were achieved in the range of 4-5 grades.
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K/S = (1 _R)Z /2R ................................. (1)
where,

K : Absorption coefficient

S © Scattering coefficient
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130°C, 15min

dry

100°C, 15min

Pad-Steam

XeC 1 min

, .
, immerse

Nylon suede fabric

C.1 Sulphur Black 1 (Y% o.w.f)
Reducing agent ( Z g/t)

Alkali (9g/¢)

Dispersant (6g/¢)

Washing
(H,0, : 2g/t)

Scheme 1. Dyeing profile of sulphur black dye.

R : Reflectance of the light
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Figure 1. Effect of the reducing temperature on color
yield of C. I. Sulphur Black 1(30 % o.w.f.) on nylon
suede fabric(liquor ratio 30:1, reducing agent 9g/ 0
Na=COs 99/ 0 , dispersing agent 6g/(, pad—steam
100°C).
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Table 1. CIE L*a*b* and Munsell values of nylon suede fabric according to reducing temperatures

Temp.

CIE L*a*b*

Munsell

Fabric ) T i b NV Samples
50 18.28 16 0.64 naoe (SR ]
Nylon 70 16.88 ~1.11 176 N1.74 _
suede
90 17.94 -1.23 2.29 N1.99 _
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Figure 2. Effect of dye concentrations on color yield
of nylon suede fabric(liquor ratio 30:1, reducing
temp. 70°C, reducing agent 9g/ 0 , Na2CQOs 9g/ { , dis—
persing agent 6g/ Q , pad—steam 1007C).
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Table 2. CIE L*a*b* and Munsell values of nylon suede fabric according to dye concentrations

5 25.30 ~4.25 3.48 vsio
10 20.93 ~3.33 2.92 va7s [
Nylon 20 18.06 -2.86 2.18 N 3.01 _
suede 30 16.88 111 1.76 N1.74 _
40 16.11 0.05 1.60 N1.35 _
50 15.95 1.23 1.11 N1.03 _

(<]

| &9ts] Z7slehr) 9g/ € ol A 2 Y K/Sgke] YE
i, o] % o B 2HA 9] gl B EHA K/S
Hase 405 2ol

Table 3ollA Yebd AAH A geFo] 3g/ 0 ol
A 9g/ @ o2 HSIEHA FEE Ul LHgtol
20,1904 16.88% oA th7t ghd A o]
15g/ 0 o’ off L*gko] thA] Z7hstsich. ol= &l
Aol gHgol A2 7% Leuco 33 FE 29 X@OI
Eoote] dAdol tha W2 A 07 B | ghe

(@)

=L

=5
A 9] gteFol F7tetrg FEH R 73] Leuco §]r
AEE Hsto] Aol ST AR Bl 11
ejut ko Belahl B 7 8l Ao st
Qa o] 232 st e o 4 e,
30.0
250 e----Q_
@ e T * ]
20.0 F o
£ o
= 150
w
2
100
50
0-0 1 1 i 1 1
3 6 9 15 21

Amount of reducing agent (g/l)

Figure 3. Effect of dye concentrations on color yield
of nylon suede fabric(liquor ratio 30:1, reducing
temp. 70°C, reducing agent 9g/ 0 , Na2COs 9g/ { , dis—
persing agent 6g/ Q , pad—steam 100C).
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Figure 4. K/S values in the visible range of nylon
suede fabric dyed with C.I. Sulphur Black 1(30 %
o.w.f., liquor ratio 30:1, reducing temp. 70°C, reduc—
ing agent 9g/0, Na:COs 9g/Q, dispersing agent
69/ ( , pad—steam 100C).
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Table 3. CIE L*a*b* and Munsell values of nylon suede fabric according to reducing agent amounts

Reducing agent CIE L*a*b* Munsell
Fabric amount Samples
(g/1) L* a* b* NV
3 20.19 -3.11 3.43 N4.17
6 18.63 -3.33 2.92 N 2.94
Nylon 9 16.88 -1.11 1.76 N1.74
suede
15 17.29 0.06 1.21 N1.67
21 19.21 -2.81 2.62 N 2.50
= & AUST E3F QMEO K/S FEO & n|Fo| Ko} Table 58] & A% Ao HIE A9ol=
C.I. Sulphur Black 1 §&9] 44 W&o A 5235 FA A5 AN 213 e 2 B5F HEM O
g Qo8 440-640nm B AL o 4 At A 4-55-0.2 $53tsct

3.5 7|z ot A EN T B8 HdREFHE JdE 2qol= A W
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Table 4. Wash fastness and light fastness of C.I. Sulphur Black 1 on nylon suede fabric(30% o.w.f., liquor ratio
30:1, reducing temp. 70°C, reducing agent 9g/ 0 , Na2COs 9g/ { , dispersing agent 6g/ ( , pad—steam 100C)

Wash fastness

Light

Dye fastness Staining
Acetate Cotton Polyamide PET Wool
C.1. Sulphur 45 4-5 4-5 4-5 4-5 4-5
Black 1

Table 5. Perspiration fastness of C.I. Sulphur Black 1 on nylon suede fabric(30% o.w.f., liquor ratio 30:1, re—
ducing temp. 70°C, reducing agent 9g/ 0 , Na2COs 9g/ 0 , dispersing agent 6g/ ( , pad—steam 100C)

Perspiration(staining)

Dye Type
Y » Acetate Cotton Polyamide PET Wool
C.l. Sulphur Acidic 4-5 4-5 4-5 4-5 4-5
Black 1 Alkaline 4-5 4-5 4-5 4-5 4-5

o= 4714 A 297 A 37
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