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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
XC 1min
é\Q#J‘ immerse
Nt
P
0T Washing
(H.0,: 2gf)
Nylon suede fabric
C.ISulphurBladd { Y% o.w.f)
Reducingagent{ Z g/t)
Alleali (9g/f)
Dispersant (6g/()
Scheme 1. Dyeing profile of sulphur black dye.
R : reflectance of the light 7} FQsirhal e
Figure 1-> 2hd | 9] 2kof w2 K/S 44| #ist
2.4 GM Hzle =3 of A= S vEbd Aoltk, A 2% 50T A
ANE A AlgdEE B KSKISO & 584 &Y d=rh Aol S2E7] A3 484
105-C06,A18:2016, Q4AZF = H7PIH AATCC  Leuco 313He FH| 2 $83] TP A 58 2k ofy
16-2004, T A== KS K ISO 105-E04:20130°] g2 22 Qlel Sk &=t 7)o K/S gtol R
F3to] Bt Chi PR, 18U 4o 2= 90T ol A el
3. Zut Y nE
25.0f /’/_Q-—’—**‘\_o
3.1 # HR0| 20l [ME HAMA S} 2.0t
FE9 RS olgslo] HUR Ago|= HEL 44 N
AZ17] 18l SA(9g/ 0), L (9g/ 0), EAA Z
(6g/0)7h Z3HE B ARG WE F 1087 §AF >
oW ELA AR 2g/ 0 & A HEA FEE = sor
7} 87 Leuco f+=A| 2 eH = =5 wikS 59T 0.0 - - : - :
05 UAR 2905 HES B FLd 18 7 A ¥ " "
A7 & 158 7F pad-steam(R.H. 95%, 100TC) Belcy Texpecsuee (L)
B & A8 F F2olA FAB AT, Figure 1. Effect of the reducing temperature on color
AT gl 2 AFoA= ddo] g A== yield of C. I. Sulphur Black 1(30 % o.w.f.) on nylon
A7ko] 1Ho|n 7 dg7r} AEy 283 Z2slo] 3} suede fabric(liquor ratio 30:1, reducing agent 9g/(
AFEF 2 o) A|7bo] 2Haba] okof 3H9l la o] Na=COs 99/ 0 , dispersing agent 6g/(, pad—steam

1007C).
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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 a b NV Samples
50 18.28 -1.6 0.64 N 3.09

Nylon 70 16.88 111 176 N1.74

suede
90 17.94 -1.23 2.29 N1.99
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R8s

B9] 7pBa = ola) JMA o] 95]E A
Aol 938t WAY7F U= shaThs
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AR A A FAA E7]= H V/CAA /A e) 2
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C.L Sulphur Black 1 Conc. (% o.w.f)

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 , Na2C0Os 9g/ { , dis—
persing agent 6g/ ( , pad—steam 100C).

S A3 A A 299 A 35

3.2 H3lHRC| SZ0fl [ME FMM Ha}

o] J3td R FEE A&t 7}
U 23l ol A Fagh abo|ct uhaka g3}
o] Fro 2 Wsks got 7| fjste] P2 7
oA dE%%=(5,10, 20, 30, 40, 50% o.w.f.)
£ Figure 2°] YEtH T, €= %71 5% o.w.f.
oA 50% o.w.f. &2 F7Fghel whak K/S ghel 7.03¢]
A 25,428 kst Afdo R g8 F2e 57t

M

a
o

oS o2 I
f

129
o

B &
EE=30%o. z
Table 2+ %3¢ A
£ UEtiisl, 85 Ustli= L* gho] 479 5=
7t wobd S5 25.300041 15,9582 dop|a glo
™ Munsell Zt%= N 5,1994 N 1,032 Yolx&=
e G 4 Qloh, K/S 449 Histe) 2ol & 5= 30%
o.w.f, o|Fol= M4 L] |7} Faste] H R 5

% 30%o0.w.f.7F E8249Q ety dohEc)

30% o.w.f. &} vl 3
0l
W

3.3 N ol mE HAY Hat

71Ee] Fotdae WAl F2 AEHded A
Fe7h BlaA] F3 Aol et Fetd R A
He olgsto] =2 AEo] Wol Al=H AL 9]
Cpo1216 S Rk R o] AU et HE £
EASHE SHAI7E A& gl E S 7HA A e 7
+ dR2o Ay Wiz AT 9 24te] o HYA o

#pape] A5t doji7] 4t

Figure 32 B3GR 2 AR 2902 448 9
MG A9 BAA o ol Pl 1A G
Urebdl Aok, IAle] Fhepol Z7bel wek K/Sak
o] gkl Z7ks1ti7) 9g/ 0 oA A K/Sgtol Lher



SM S5HR 0 Ot LIUZ AY0|E XSO HM EM AL 119
Table 2. CIE L*a*b* and Munsell values of nylon suede fabric according to dye concentrations
. Concentration CIE L*a*b* Munsell
Fabric (% o.w.f.) T a b* NV Samples
5 25.30 -4.25 3.48 vsio [
10 20.93 -3.33 2.92 N4.74 _
Nylon 20 18.06 —2.86 2.18 N 3.01 _
suede 30 16.88 -1.11 1.76 N1.74 _
40 16.11 0.05 1.60 N1.35 _
50 15.95 1.23 1.11 N1.03 _
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ol asE 23g Bt
Table 3014 YeRd A A7 SHUA| FHaFo] 3g/ ¢ ©f
A 9g/ @ o7 RStEHA P g YEY = L*gho]
20.19°1 A4 16,882 oA th7l SUAA FreFol
15g/ 0 o’y off L*gko] thAl Z7hstsith. ol= &
A ¢] FHego] A %9 Leuco 3Fgt= JE =] A gto]
ESEote] Aol tha W Ao Hojxjn | gkl

EA=EHA K/S

9] tH5go] 271855 FHLA 39 Louco 3
e Aeste] gl SRt AR Kol 1
S HFe s FRlohA = o g dAge R Qlshe
Qo] 9518 GBS S o 4 ek,
ubebd] BRI G 9g/ ¢ A ool AAH,
30.0
250 e----a__
@ &% & [* )
20.0 S -
2 Lo
2150
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0.0 L L 1 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 , Na2C0Os 9g/ { , dis—
persing agent 6g/ Q0 , 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. 70C, 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/2) L a* b* NV
3 20.19 -3.11 3.43 N4.17
6 18.63 -3.33 2.9 N 2.94
é\‘uye'g’; 9 16.88 -1 .11 1.76 N1.74
15 17.29 0.06 1.21 N1.67
21 19.21 -2.81 2.62 N 2.50
ojHo} C.I, Sulphur Black 1 &2 MAF dh& of A Table 59 H A== Ao AE YUE Aol
ZQ3 T4 oL 440-640nm G I YL U 4 A A F= AV 273 ge)d 27 BE HEA o
At A 4-55 28 4513t
whebA 5 Aol A AHEE 3t RV A 249
3.5 iz|= Hit A A 5 580 ARFHE U2 A0l = AR W
U E Ago|E M Al 5o G4 AuE it & 2| Fol & 12 E S-S & 4 Ak
A o] AMAS Uehf= 2791 3l 2% 70T, 3t
5= 30%0.w.f. 121 YA 5= 9g/ ¢ 07 G 4. 8 B
H A= tisle] MEEF = (KS K ISO 105-C086,
A1S:2016), dFAZFH=(AATCC 16-2004) 18|21 G 2 Aol A= PR E 0] §5to] pad—steam™
A =(KS K IS0 105-E04:2013)5 B7Fstitt, = Agste UdE 2~fol= A2 A4S At
Table 4014 & 4= Q= Hhel o] 2kl A= o A&t Aok FERE AHESt] U E 290l A5 9
A= HEMS 7|20 2 4-5302 S350 A o] Sk ARl B FIARY FE 1
o, GFAREANE 4 5F O R 453t 2] 3L SHA| Fieof MBkE Fo] K/S WA =S F3l

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/ ( , 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
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