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Abstract— This study was to investigate the application of foam finishing technology (FFT) for the
silicone finishing of cotton fabrics and the fluorochemical finishing of polyester fabrics. The repellency
properties, soil resistance properties and selected physical properties were demonstrated and compared
the foam finishing with the conventional padding application. Amino-funetional silicone prorided better
durability than epoxy-functional silicone and conventional reactive silicone after three launderings.
Foam finishing fabrics improved stiffness but showed lower or equivalent water and oil repellency
properties, soil resistance properties, tearing strength and abrasion resistance than those of the fabrics
treated by conventional padding process. But, it was evident that the foam application of silicone
and fluorochemical finishes to the fabrics were feasible.
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Table 1. Fabric construction of samples

Fabric densi

Yarn count ane <.en51ty Weight
(thread/inch)

Sample (g/m?)
W) (F) W) (F)

A 40(Ne) | 40(Ne)| 145 70 121.7

B 50D | 50D 102 90 71.05

A: Scoured, bleached and mercerized 100% cotton fab-
ric, B: 100% polyester fabric (K/S K 0905, No. 10).
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1) sodium lauryl sulfate(SLS, Yakuri Pure
Chem. Co., Japan), &°|-& A|&AAZA, vlo]d
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1) dimethy] polysiloxane(DMPS), Light Silicone
R-167(nonionic, Kyoeisha, Japan)

2) methyl hydrogen polysiloxane(MHPS), Pho-
botone WS conc.(nonionic, Ciba-Geigy), Phobotone
Catalyst EZ(catalyst, nonionic, Ciba-Geigy)

3) NFAHHZEPS),
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4) o}u|x=Ae]&, Light Silicone A-700(cationic,
Kyoeisha, Japan)

5) £/ A A e]E(organopolyailoxane, organo.),
Light Tex N-226(nonionic, Kyoeisha, Japan)
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Table 2. Silicone treatments of cotton fabrics by foam application and conventional padding application at

25°C
Formulation Treatment No, Silicone solu. (%) FA* WPU (%) Curing (°C’/min)
S-1 Organo. 1.0
MHPS 15
Catalyst 0.75
S-2 MHPS 15 150/4
Padding Catalyst 0.75 None 80 90/2 )
-3 DMPS 15 (9072 drying)
S4 EPS 0.5
S-4 (1) EPS 2.0
S-5 AMS 20
F-1 Organo. 2.0
MHPS 3.0
Catalyst 15
p2 | oo | 0% .
FFT Catalyst 1.5 40 70 50/ .
F-3 DMPS 30 (70/2 drying)
F-4 EPS 1.0
F-5 AMS 4.0 1.0%
F-210

*F.A.: foaming agent.
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Table 3. Fluorochemical treatments of polyester fabrics by foam application and conventional padding application

at 25°C
Formulation Conc. of FC soln. (%) WPU (%) Drying (°C/min) Curing (°C/min)
Padding FC-232 15 50 90/2
150/4
FC-232 3.0
FFT F-210(F.A) 1.0 25 70/2

2.3.2. HESA Ex|et HEX 2| 2

Aggad7oet zhe AF LA} AHYHFAE
ARgate] A7) ksict

AFA AR A3 AFAAAY 2L A
3% ddee £% 600~700rpm 79 FFH
600700 mi/min/ Z}FaAle] FF= 70~75ml/
min blow ratio 6:1~8: 12 3lo] HF& WA #
Ae)ally, EFL2 J1EAlY Ay ddae] &=
1,000 rpm F71¢} EF=% 700 m{/min 7FEA 2 <]
ZFeF 70 ml/min blow ratio 7:1% 3} HES
WA A A Ze skt

2.4. 7135 nte| "ot

2.4.1. 7[3H|Q| add-on 5FH

ZAAAZ 40°CA A 10327k 33] whE-ste] AlH
g A BmE ZEAbefolA 2447 WA F, micro-

balanceE A& 53] A slo] =

it
4
o
3

=

Wi—W,
Add-on(%)= ——————X100
Wi

o 7)o A, W;: u|7ba-%, W 7pg¥oich

24.2. Uy, URY, YHAH

Aol e} e whyjo @ A slqlct

2.4.3. R4 AlE

Handle-O-Meter (Class 1.5, Daiei Kagakuseiki
Seisakusho Ltd., Japan)& AF&-8lo] stiffnessE &
A shodct.

20cmX20cm 27]9] A8E 5o ] FH3} =
Aslglom, ZAubhe AlFYlY ¢litg 20 mmE

o
9 silt $EF AHe] Aze] Fe H1olA
]

Aol Fortes Eel 13 964 42 27
stof HEAE Faheirk
24.4. 24 AE

128 /#EGEMTEEE £5% H25% (1993.6)

Eimendorf Tearing Tester(Thwing Albert Inst-
rument Co., US.A)E A}43te] KS K 0535(3&
el ojske FA skt

(2) Wup=A

Universal Abrasion Tester(Custom type)& A}-4-
sto] KS K 0540( &5 El = chololaghyl)el o3}
of 2 ge] viREe] AFo g o] HAE wrt
A9 s AsE FA A cielE A} 10009 AR, 315
0.454 kg, 27]3+8 0.28 kg/cm?).

2.4.5. JE3%| 240 AE|E HEEN

A8E 7HS A7) A"E71E AHE-ERe] 40°Col A
5027k 33) uwh¥eletsl & Inductively Coupled
Plasma(ICP, SPS 1200AR, Seiko, Japan)& A}4£-3}
o] LA EAkel Eolole AeEe] AEEE 5
skoirt.

AR 20gs WF E7he] Y3 micro waveol
o]ste] 950°CX 2417k &r&A ] o}-§ Na,COs 2 g&
7ksted 950°CX 1|17t &-5A1A 1247 #HAGR &
Ar Plazma gas& ©]-8-3fe] &3 staich

3. 7:!_71_|. al _—,1_:;!-

3.1. Alg|E 3EE X2lEEe Jls&st

3.11. gy

AR E 7R Ee] WAlE dolr ] $ite] W
FEE Zx5}e] Table 40 vehfgich A9
G727, FAYTAR AHEEE MHPSGS-, S-2,
F-1, F-2)9] zAdellA o] bl el
Z& vk # 51 ¥
Hop 58 Jebged, AF
sHA byt

Handle 7}l £ AHS-= 2 9l DMPS(S-3, E-3),
EPS(S-4, F-4), AMS(S-5, F-5)& ®hpAlS Yehf=]

wes Y & Ugich

.

2

e

&
4
ﬂ
L
>
=

e

>

i)

33



AEE o

Table 4. Spray rating of cotton fabrics treated with
silicone compounds

Treatment No. Spray rating

Control 0
S-1 100
S-2 100
S-3 0
S-4 0
S5 50
F1 100
F-2 1004
F-3 0
F4 0
F-5 50 )

Table 5. K/Sv value of aqueous soiled cotton fabrics

with silicone sompounds K/SvX10-?
Treatment After soiled After washed
No. K/Sv K/Sv
Control 2.34 0.56
S-1 0.25 0.01
S-2 0.34 0.04
S-3 298 0.64
S-4 2.55 0.37
S-5 2.93 0.59
F-1 1.59 0.24
F-2 1.82 0.29
F-3 2.60 0.64
F-4 2.32 048
F-5 2.34 44
After soiled K/Sv=(K/S)sied — K/S)unite, After washed
K/Sv=(K/S)ushea — (K/S)uite-
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Fig. 1. Stiffness of cotton fabrics treated with silico-
nes.

O: Padding, #&: FFT
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Fig. 2. Tearing strenth of cotton fabrics treated with
silicones.
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Fig. 3. Abrasion resistance of cotton fabrics treated
with silicones.
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Table 6. Silicone content on cotton fabrics treated
with various silicone solutions finishing by
FFT process after 3 launderings

Silicone content(ppm/gr - fabric)
Treatment No.
Initial After

(unlaundered) | 3 launderings
F-1 2,435 1,749(71%)
F-3 522 204(39%)
F4 173 139(81%)
F-5 368 332(86%)

( ): remaining silicone (%) after 3 launderings.
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Table 7. Add-on, spray rating and oil drop rating of
polyester fabrics treated with fluorochemical
repellent agant

Formulation Add-on | Sparay | Oil drop rating
v (%) rating 0~8)
Control 0 0
Padding 1.08 100 7
FFT 1.10 100 { 7
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Table 8. K/Sv value of aqueous soiled polyester fab-
rics treated with fluorochemical repellent

agent K/SvX 1072
D lati After-soiled After washed
ormulation K/Sv K/Sy
Control 0.64 0.02
Padding 0.10 0.01
FFT 027 0.03

Table 9. K/Sv value of oily soiled polyester fabrics
treated with fluorochemical repellent agent

K/SvX1072
- ot After soiled After washed
ormulation K/Sy K/Sv
Control 0.81 ‘ 0.19
Padding 0.38 0.13
FFT 0.50 \ 0.15
25
0 [-— Fem
= 154+~
o []
;% 10—
5
Control Padding FT

Fig. 4. Siffness of polyester fabrics treated with fluo-
rochemical repellent agent.
@: Warp, 8: Filling
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Fig. 5. Physical properties of polyester fabrics treated
with fluorochemical repellent agent.
F3: Warp, ® : Filling, Tearing strength, OJ:
Abrasion resistance
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