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Study on the Improvement of the Fastness of Dyeing for Environ-
mentally Synthetic Suede Using Silica Particles
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Abstract In recent years, research on the development of eco-friendly synthetic suede
based on water-dispersed polyurethane resin and non-fluorine water repellent has been
conducted. Synthetic suede has a problem that the fastness to dyeing is greatly lowered

after the water-repellent processing at a high temperature of 160°C because the polyester
is dyed with a disperse dye. Therefore, in this study, silica was added to water-dispersed
polyurethane resin to improve dye fastness. To distribute the PUD-SiO2 mixture evenly in
the water-dispersed polyurethane resin, sufficient stirring was done for a period of time.
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When the PUD-SiO, mixture(PUD 1-5%) is applied to the substrate, it is confirmed
through SEM that the mixture is uniformly applied without particle condensation. The re-
sults showed that silica with a diameter of 4~12nm and BET of 200~380g/m? had the

ability to improve dispersibility and fastness.

Keywords environmentally synthetic suede, polyurethane dispersion, dip-coating, non-
fluorinated water repellent, silica
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AEROSIL® fumed silica, EVONIC, Germany)&
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A Z2] L9 EH(S2A3, VIX Corp., Korea) H|o] 2
= si3itt,

Table 1. Properties of silica(SiO2)

BET-surface Average primary

Product name

area(m?/g) particle size
AE200 20025 120m
AE380 380+30 7nm
OK412 130 6.3um
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Table 2. Specimen of PET tricot fabric

Material Structure Warp/Weft Thickness
Polyester  Tricot warp knitted
100% fabric(3-bar) X7 1.0mm
2.1.2 M=

2 Ao AHEE AlmE Aol =g Al W
o] #0]x= Polyester 100%% A E £/ 1.0mm E
g IE 7|2 YdtS 7| 2 sho] BAFYE & (Disperse
Red F3BS, Dimacolor Industry Group Co., Ltd,
China)2 94 & AH&-3sHtHTable 2).
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ol A 307 Az, AA YT A RE EAM &
% 0.3%0.w.f), 9% % 2%(0.w.H)E 31, [RA
A 71(DL-6000Plus, Daelim Starlet, Korea) &44
255 13009 202 o 4587 Y3, &

% F T0TOA 602t BANHS HA BT,

2.2 Mgty
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Table 3. Specimen of PET tricot fabric
SiO2(g) PUD(g) H0(g)
0.02(1wt% of PUD) 20 100
0.04(2wt% of PUD) 20 100
AE200 0.06(3wt% of PUD) 20 100
0.08(4wt% of PUD) 20 100
0.10(5wt% of PUD) 20 100
0.02(1wt% of PUD) 20 100
0.04(2wt% of PUD) 20 100
AE380 0.06(3wt% of PUD) 20 100
0.08(4wt% of PUD) 20 100
0.10(5wt% of PUD) 20 100
0.02(1wt% of PUD) 20 100
0.04(2wt% of PUD) 20 100
OK412 0.06(3wt% of PUD) 20 100
0.08(4wt% of PUD) 20 100
0.10(5wt% of PUD) 20 100
-2 padder(DCTH-A100DU, Daelim Star— £ SA5HoT.
let, Korea)® 4= 20rpm, %8 0.4MPa 273}
A wet pick—up& 70~75%= 2A5IFLL, AxE 2.2.4 PUD-Si0O2 FT-IR 24
mini—tenter(DL—2015, Daelim Starlet, Korea) = SEA 280 HPUD) I A Z8] g e

110 ColA 5&3F AAsEA

8107} H7hE Egole] 222 H]aL Elsl7] alA

FT-IR spectrometer(Nicolet6700, Thermo Sci—

2.2.3 PUD-Si02 ZMOFEY 7t

entific, USA)E ©|-§-5F] PUD-Si02 &4 ] 4

Si02 7F¥, PUD-SI0O: = nt& 23k 9] 75 S5kl

AP S BHelstr] flsko] #AREA A E417]

(Turbiscan Tower, Formulaction, France)& ©] 2.2.5 PUD-Si02 ME QIEA0|=2| HHEMN

&3] A7 BH24h)ol whet FAbE AAE A & Si0z 79, PUD-SI0: s =¥l ut&} 7138 <l

< i 5 &l EAME A= 9 FAR O] B 3} A9 o]=E FE-SEM(Field Emission Scanning
® Silica Powder(SiOz2) + Distilled water stirring(100rpm, 60min)
@ @ + Polyurethane dispersion stirring(100rpm, 30min)
® @ + Distilled water stirring(100rpm, 30min)

Scheme 1. Stirring conditions of preparing stock solution.
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Electron Microscope, Jeol, Japan)& ©]-&3}of ¢l
zAgolE0] EHS 40082 Sofjste] RERZA S

A

2.2.6 PUD-Si02 ME QXA 0[=9| 7|AIX 2 T}
Si02 59, PUD-Si0: w =4 ok} 7}+54 ol

zaglol=e] 7 A4 24 wske s 98

x4 A EE =45t oy,
7](LLOYD, LLOYD LRX, USA)Z o]-&3}o] 71414

42 s,

2.2.7 HI2AH QIZAQ0|ES] 7kE &
H| A4k 9l
SiO2 75 o] H A|&of HlEAats

Nicca Korea, Korea)E pad—dry §
sholeh, 39 270& 919 PUD-Si0: 718 2713 &
dste | dpA o] FekE fsiA dxe

gration Fastness(?|8 A& =)E

et

%

160CelA 1

wbmiag

ZHElz X4 24
z 29029 LHL 9Y5ke] PUD-
A (K181-351,
Yo 7hg A2

= 72 PFCs—Free A xA Y o]|=9] A
T EAQ B YA PVC BB ARE 11, 2%
50+£2ColA 16A17s¢E FA] 4. 5kg 5 &9 Mi-
S5k, A=
T B2 ZA7](Datacolor 800, datacolor, USA)
S A3} Gray Scale for Color Change® %3715}

2.2.8 A% QIXALY0|=0| water-wicking 4

24
Bally Penetrometer H|AEE 7|

1,000mlo] €& 96 1.5g& &3

RSN

wicking 54& £43131tt.

3. 2t Y m

=<

= A7 EE]A] Al 30 Al 45

1
W, dolo] SHare Ao ol 7

0II

N

olsi|of - Zot

0.

Of
oN
i)
rd

A 59| oA A7t 995 AE200, AE380 X
OK412E sEAMZ 29 &t div] HA7FFE 1w,
Owt%, Swt%, Awt%, SwthE SE|ste] =gl-S A

23 5 o)F AR AL WASh] A2 AT

o 241 Si0) YA7E HA T2 R 5 gofol B4

] ) =
(sedimentation)¥} 22| W (creaming) dAro] o
| o]F ¥gk= AN ASAel e AeAdat
4 4 AEAEY, WEAtel] met Yo} 27 wish
of =8kl 9] o] 5ol dold 4= St} webA 25 &
i &2 Sk Al Ze| e of] #4tEl o] 9l SiO2
o] AR/ Aut= R e YA doAge 9 7t
SEFNA LT AE T2 FH P T2 5T+
AT,

Figure 1, Figure 2, Figure 394+ Z247+9] 5=
H&2 A 2" PUD-SiO2 TS 24 A1 7H5%F W] 5f
of A1k el b2 57 o] 5ol A4S
ABS®] W3k vehd Tefolct, FFY A
27} "ol AW ABS7} fhadti=d AAH o= A7}
2] A B BE 2720 A= ALo] HAto] oFF A o 2 1}
Eptar, A elA = ABS7} 27151 Feolch, o

Figure 12 2

i ol sk

BAF Bl SaE 24 QA ASRR BguEgle

Lr, SEZ7bo] 2 AR ALY et Ee vjujsn e
A7A A&7 % BARIHo] 71 $4aiet,

Figure 2% EYokel W02 AY3H o)

o] ABS7} BE S7Fehe FHl2 AERe] S7he

4 el e 24 ) e

Cl
NAM = = Skl ohet Si0: A
mentation?] FEjE Hol= Ao

Figure 39| &g o A= 23571 ABS7 57}
alal, el E e At FE R Figure 19 PUD-
SiO2(AE 200) &g H 7 F-AFSH A5-& Yep L Sl
820k PUD-Si02(AE 200)&gH o] H]dlo] =7}
Z7hgto| whet F3l55 ABSQ| X&(E0)) Zo| ¢ 7



ABSE)

ABBLRD

ABB{%)

BEE()

BB (50

o

st XIgtA O]

—

ZAY 0|0 7RIS F0

—

b

=] 279

(a) AE 200 1wt

(b) AE 200 2wt%

rrs v

DL g SE.

an Aty
[

554 #Er e
imbin s dn
s ywn ams
ety mn a e
(L e
v emm s
LECET T
i A

R ]

[ET T,

T A
e am

FIT .

B S T

B pe ses

]
P

]
R ]
]

Tin g e
1an zemars

3w A A
Tun g s

A8 A Ame

B ]
P ]

#an pwmam

&y S &

(d) AE 200 4wt

[,
e

oan wen are
T

[———

[

e g amn

[

Yepe———
3 B AT

2 wwm AT

T80 Ty

[

Amn e oamn

FY——
R
Froy -

2 wwar

e

Ly

i

s

e s e
e

B S A
[ -

e
tomtr s amn
-
L
Ahh AT
T remare
T30 we e
A8 T
T a—.

am pen am.

il il [P NS ST e |
T

PR —
e s mme

FropTape.

P wm AT

LI R AL L |
Pon

T
Ll

Figure 1. Variance stability(ABS) graph on concentration of PUD=SiO2(AE 200) 1~5%.
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Figure 5. SEM image of impregnated PET synthetic suede by PUD—SiO2 concentration; (a) 1% AE200, (b) 3%
AE200, (c) 5% AE200, (d) 1% AE380, (e) 3% AE380, (f) 5% AE380, (g) 1% OK412, (h) 3% OK412, (i) 5% OK412,
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Table 4. Colorimetric result of fastness by each type and concentration of SiO2

Si02 CIEL*a*b* Gray scale for

Sample (%) L a* b* CMC DE color change
Standard 0 88.82 -1.01 1.09 4.20 1.90
1 94.38 0.49 2.90 1.96 3.94
2 93.99 1.28 3.19 2.89 3.47
AE200 3 94.38 0.58 3.60 1.95 3.95
4 93.96 1.53 3.11 3.22 3.80
5 94.11 0.27 259 1.88 3.86
1 93.64 1.87 3.48 3.62 3.61
2 94.20 0.74 2.95 2.25 3.78
AE380 3 94.39 0.61 3.31 1.99 3.94
4 92.95 3.38 2.37 5.77 3.30
5 94.30 0.52 3.70 1.89 3.95
1 93.70 1.63 3.12 3.36 3.20
2 94.15 0.84 3.61 2.30 3.75
OK412 3 94.51 0.13 3.68 1.40 4.20
4 93.68 1.72 3.44 3.44 3.17
5 94.01 0.79 3.33 2.25 3.72
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Figure 9. Schematic drawing on the adsorption of dyeing over the surface of PUD-SiOz2.
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Table 5. Water repellency by each type and concentration of SiO2
Sample 8(1%0)2 _ Height(mm) -
Standard 0 3.5 1
1 1.5 0.5
2 0 0.5
AE200 3 0 0
4 0 0
5 1.5 1
1 1.5 0
2 15 1
AE380 3 0 0
4 0 0
5 0 0.5
1 0.5 0
2 0.5 2
0K412 3 3.5 0
4 2 1
5 0.5 1
AT YAZE AR FH| azbE o] L7 9] F7] o3 A ezt e E ARV FLsHA Ak 2
E FAAFL, o]F IA] 7Hs Al Al ol B4 HedAACE A AZhEet St wRkE Fof
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