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Water and Oil Repellency of Wool Fabric Treated with Nano-type Finishing Agent

Boryun Choi, Samsook Han and Muncheul Lee'

Department of Organic Material Science and Engineering, Pusan National University, Busan 609-735, Korea

(Received: September 16, 2008/Revised: October 14, 2008/Accepted: December 2, 2008)

Abstract— Wool fabric having high moisture content were treated with fluorocarbon-based water and oil repellent finishing
agents by pad-dry-cure system. Three types of finishing agents which were regular-type or nano-type were adapted to compare the
surface chemical composition, water and oil repellent property, crease recovery angle, and durability to repeated laundering. From
the surface chemical compositions resulted by ESCA and C;s curve-fitting, it was shown that the regular-type finishing agent were
easily taken off from the finished wool fabrics after repeated laundering. On the other hand, the fluoroalkyl groups of nano-type
finishing agents turned round from fabric surface to fiber internal after repeated laundering. The water repellency of the wool
fabrics treated with regular-type agent had a little changes according to the treatment condition changes and sharply decreased
with repeated laundering. However, these values when treated with nano-type agents increased with the concentration and cure
temperature and were maintained after 20 times laundering. The wool fabrics treated with nano-type agent had a great oil
repellency irrespective of treatment conditions. Furthermore, the wrinkle recovery values of the wool fabrics treated with nano-type
agents were higher than those of the fabrics treated with regular-type agent and were unchanged after 20 times laundering.
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Fig. 1. FT-IR spectra of fluorocarbon-based water
and oil repellent finishing agents.
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Fig. 2. Curve fitting of the Cis spectra of wool fabrics treated with SNOGUARD (peak 1: ~CH, peak 2: -CO-, -CN-,
-C-CF-, peak 3: -COO-, -CON-, -CHF-, peak 4: -CF,—, peak 5: -CF4—, peak 6: carbide).
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Table 1. Relative intensity of Cis, Ots, Nis, Spp, Sizp, and Fis in the wide—-scanning ESCA analysis of wool fabric
treated with water and oil repellent finishing agents

Surface chemical composition (%)

Treatment Cis Ois Nis SZp Si2p Fis
Untreated 76.5 119 7.8 2.6 1.2 -
SNOGUARD treated 50.8 7.8 2.0 0.5 1.9 37.0
SNOGUARD treated/washed 76.0 15.6 3.1 2.0 1.1 2.2
Nuva HPU treated 60.8 8.8 3.0 1.5 2.3 23.6
Nuva HPU treated/washed 75.4 16.8 34 24 2.1 -
NT-X490 treated 46.3 8.1 1.5 0.4 42 39.6
NT-X490 treated/washed 75.1 12.6 32 1.6 1.1 6.4
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Fig. 3. Curve fitting of the Cis spectra of wool fabrics treated with Nuva HPU (for key see Fig. 2).
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Fig. 4. Curve fitting of the Cis spectra of wool fabrics treated with NT-X490 (for key see Fig. 2).
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Fig. 5. Contact angle of the wool fabrics treated with water and oil repellent finishing agents ((@) 150C,

3 min cure (b) 170TC, 40 s cure).

Table 2. Wave separation of the Cis spectra of wool fabrics treated with water and oil repellent finishing agents

Relative peak area (%)

-CO- -COO-
Treatments -CH -CN- -CON- -CF>- -CF, carbide
-C-CF- -CHF-
Untreated 60.4 7.6 6.6 - - 25.4
SNOGUARD treated 17.6 29.5 27.0 12.3 13.6 -
SNOGUARD treated/washed 55.0 41.4 3.6 - - -
Nuva HPU treated 43.9 389 7.3 6.6 34 -
Nuva HPU treated/washed 17.3 38.4 443 - - -
NT-X490 treated 29.0 21.7 15.2 20.0 14.1 -
NT-X490 treated/washed 29.6 224 21.1 19.7 7.2 -
AeyHz Hsty ASEH Eo] A=A eV 229 -CH peak (p-1), 287 eV EZ9 -CO- or

A

e, v A& FAF g8 Eo] WEHL
Ao o8 ZEZA fluoroalkyl7] 2] HjgFo] 3|& ¥
i HIHIT QiTh H]rEW oA dedgrhaAl
Ao 9F Fio ZEL 27181 0,9 ZEL 7
&3HATE, 203] AlE —JOH/\T‘ Hhdf @Afo] doj
U= A2 Az

EaA dedfrtgAded o2 fluorocarbond]
e Bt AAs BEs7] faiA Cs 25 £
2|5to] Figs. 3~50] Uetilen), I 43 &
Table 29| Yetfct. mA 29 7% -CH peak
(-7 285 eV FEZoA yeuta, -CO- or -CN-
(p2) ¥ -COOH- £& -CON- (p-3)7} 72+ 2866
eVl 2888 eV HIZoA uehdrh. I3 B4
g e 7y A A3t 4$E -C-CF-, -CHF-, -CF>-
% -CF; peak7} YetUH, 435 £33 EH 285

|80 | s/ 4713814 A 208 A 65

-C-CF- (p—2) peak, 289 eV HZ9 -COO- or -CHF-
(p-3), 292 eV EZ6] CFy- (p4) I 294 eV R 29
-CF; (p-5) peaki FReHA £e2E

Table 20| Yetdl 1 AjAel e
wool A& HEHo| EaA LHER7HEA
9] fluorocarboneo] Z7}3E & £ Qth. E4F
WA AP 98 B4} vwE
2 _C-CF-¢ -CHF-9 fluorocarbone AJ&20] Ex 3
717} A 2 -CF.9 —CF394 fluorocarbone AJEH
41 ARl We AL ¢ 4 gtk

&% SNOGUARD A 2| & 7—‘!%% 203} AEref o
A EA 2717t 2 p-4¢t p-59 fluorocarbone A
o] Faste] 1 EAge] A=t Hi p-3 H70]
HAs Faste, p29k p-1 A&l F7HsHH. ©]
= Ao 93t fluoroalkyl7] & 3| H o] o3t Az}

AuE
A2



Wool &=Z2| Lt

H
i
>
E
0

o

0

7|5t HedaAe g2 Ve AoR wud
oh. ¥ Nuva HPUS} NT-X4902 Aeldt 4% p-
% p-5 BEol HARAL p-29t p-3 HEOl TIISHA

=

on, p-1 A&Y F7PF §le ALE YEYT. 3
Algtoll &3 fluorocarbone AJ -2 *d FEHNA A
WEZ 1 YA Aozt dojuhs ¥, Alghe] 93
E A7 Aaadd 2o AU AAEH 9
o] Ath Y47t =¢HH, =dd Aa g4 -CO-
oji} -COO0-7|1& FAs7] Wz olgd Zart »
Bhe A22 Attt £ NT-X490 i%ﬂ’—‘l%&
203] Mg 5 p-49} p-59 a‘% | Wol ZEdte
o7 Hop *1]5“417"“401 UH" Sy Ziii f&%

Satel Folshn Aol 4 A

ES heetglo] B2 $AE 01%7“2} I
A% ge A AY wrie wERAEYs
Aol ot BeYHA AUL e A0 ¢
Q. kAl e ZaASA) Aole) AR
FAA77) A ohiF ER olnfol=ge 2
29 LA H7HE7] WEe] NTX 4909 Nuva
HPU Aeld 49 M=ol 93 fluorocarbone 4%
9% Hol7h Aol HEF AL Aoz AAT,

I'ﬂJ
2
=
g
o]-_l —Q

]I"r‘n'l'r‘

e @ & Ho

tlo 2 rlo

33 way

P

| @ Regular type, 30g/L

Contact angle (°)
3 8
T

| ] 50g/L
T A 80g/L
30 - O Nano type, 30g/L
| 50g/L
A 80g/L
0 1 ‘ | ‘ | ‘ | ‘ |
0 5 10 15 20

Cycle of laundering

(a)

2 & pad-dry-cure AT F 7tFA =, O
x

9 £E 9 A% HE FEZ WS Fig 5,
a9 A4 B2 332 WeE Fg 6o
Uelsit. Fig SAA & 4 %ol gy B2

L

de A AYd 4 7HEAY = S o
2 J&Z49 ¥zt AY g, Yy 244
g A GAE A HS XJﬂiE} Ediiss
£ A&Zo| FZriste w4yt FASAT. E
Uregel AL 150C 38 xmf‘& ol H|3to]
170C 40z A3 AL YEZo
170CoQAE HL HToA

I—rl

o

Az
) rﬁ‘"_’,

iz

+

ol

=

il

dehd 4 b Aoz BREL BE g
A Ae F wEAe] G TEE F7Eg 6)]
A tetde 8T 3 Aeewd BAYO
208 ABAAE $4F BEYS ST
sAE 9 R TLAT AR LA A
B354/ 37Hg] we AEgel A Fasty

=
glom, E3 170C 402 A d 7
ot YtAdo] gojAa Algel 3
7} 3A yeEygs AR gddH o3t dAL
ESCA £4 Z#9t Zo] E4A A7t AE
A gto]| wat 83 Ho|| fluorocarbone AEo] =
A=o] Wmrt F7hstARE, Alge] &3] fluoro-
carbone JE& HGEHAN HGUEE T 94
b AolEm HEe] g3 B BAS0] HEH
ARHAY SHEH Hrert Fasty] g v
Elge= Ao2 oAAL.

180 |
150 | M

120

| @ Regular type, 30g/L

Contact angle (°)
3 8
T

] 50g/L
T A 80g/L
30 - O Nano type, 30g/L
] 50g/L
A 80g/L
0 1 ‘ | ‘ | ‘ | ‘ |
0 5 10 15 20

Cycle of laundering

(b)

Fig. 6. Contact angle of the wool fabrics treated with water and oil repellent finishing agents and

repeated laundering ((a) 150°C, 3 min cure (b)

170C, 40 s cure).
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Table 3. Qil repellency of wool fabric treated with Nuva HPU
Concentration (g/L) 30 50 80 30
Curing condition 150C/3 min 150C/3 min 150C/3 min 170°C/40 s
Oil repellency 5 5 5 5
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Fig. 7. Wrinkle recovery of the wool fabrics treated with water and oil repellent finishing agents
on weft direction (@) 150°C, 3 min cure (b) 170°C, 40 s cure).
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Fig. 8. Wrinkle recovery of the wool fabrics treated with water and oil repellent finishing agents

and repeated laundering on weft direction ((@) 150C, 3 min cure (b) 170°C, 40 s cure).
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