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Abstract— Chemical bonded nonwoven fabric for apparel use and spunlaced nonwoven fabric for
medical use were finished for soil resistance and blood replellency with fluorochemicals utilizing foam
finishing technology (FFT) and conventional padding application techniques.

The FFT process improved soil and abrasion resistance properties of nonwoven fabrics compared

with the conventional padding process.

Excellent water-oil-saline-alcohol repellency values and water impact penetration values were obtai-
ned in the spunlaced nonwoven fabrics with both technigues.
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paper itel £HE ¢3A & »mH AU
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2.2.1 713H|
wowtd A axs AR 43 rEAlEe o
7+& X fluorochemical(F.C.) repellent agent
E A

Sumifluoil EM-11, Sumitomo Chem. CO., nonionic

Scotchgard FC-232 (FC-232, 3M, USA.,, cationic)

Paragurared 519 Z (519Z, Ohara Paragium
Chem. CO., cationic)

o] dfoll ALt Al(extenter) 2 et A)(Su-

o

Table 1. Construction of nonwoven fabrics

mitomo resin MK)&, Zul 2 < sju}1udl4(MgCl,-
6H,0, Shino Pure Chem. Co., Japan)-2 A}-4-3}th

2.2.2 ghEH

¥ A (foaming agent, FA)EE ¥ o4 4}
83 FFEAE ool E mlo|Alel7] wE
of goleA WEAE AHEA %X, theH A
Zo] wlo] A WTAEZ At LEAH A
Eips o

Polyoxyethylene nonyl phenol ether(NP-10, E.O.
o] Ay 10, H=Z=]-E) Meifoamer F-210(F-
210, Meisei Chem. Co. Japan, ‘¢<itfol2 A4

© 2 si4tg nonionic nonrewetting foaming agent)
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2.3.1 AES dAFEo}

) wxA

ARgEhe EA] Y b Rl aheh oo
Wy Aol gy, o] wrxAde ASTM D1173-80
(Ross-Miles®])P<l] &)sle] A AE FolF
A ste] )8l )

2) AF9 ABA

AEe A& Hr1slz] Y% blow ratio, drai-
nage, foam density, foam size S-& AJI7Ve}
22 ve R Al

2.3.2 J\EHMe| &z

A& A EA, B, Ol it EF 2.2 7134 o)
e Table 49] 7}-gAl A2 xA Ao ZLE
AF7E EfAHo R o]&d 4 Qv HeiE=
FC-232¢} 519 Z& AHg-sted Fefie] g gol dut
Ao g AMEEI e FEHAE #zsle] Table

Sample Fiber cz;)posmon (Vf:’lf;gr};lt)(li/drzi)) Th(l;kmngzss Remark
A Viscose  rayon 20 55 (36/19) 045 Vilene K-234
(chemical bond) Polyester 25
Nylon 55
B Viscose rayon 15. 78 (55/23) 0.65 Vilene K-520
(chemical bond) Polyester 45
Nylon 40
C Wood pulp 55 68 041 Sontara,
(spunlace) Polyester 45 Du pont 8801
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Az} Foja& Baking Apparatus(Uenoyama
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% 1,000~1,100 rpm, FF37]% 700~750 mi/
min, 7FEA| 9] FF= 70~75 ml/min, blow ratio
7:1~8:12 3o AES WAYAA A8t
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24.1 UM AlY

W% (water repellency)+ Spray Testerd AR,
KS K 05902] 2~z #oleo elate] ZA3tsgict.

2.4.2 U AIE

& A(oil repellency)2 ATCC-118-19832] Hyd-
rocarbon Resistance Testol] &3t &x3}oich

243 2N AlE

1) ¢4 24229 : carbon black 10 g F-7F
80cc, HAA 10ccE EFF AL YYo= o,
o] YNL 1% 3Asle] 587 PA|I3L 80T

Table 2. Fluorochemical treatments of nonwovn fabrics by foam application (FFT) and conventional padding

application at 25°C

Formulation Sample Treatment F.C. padding solution WPU % Curing
No. F.C. (%) FA. (%) (%) (€ /min)
A A-F-1 FC-232 4.0
A-F-2 FC-232 8.0
A-F-3 519Z 8.0
A-F-4 5197 12.0 F-210
FFT B B-F-1 FC-232 4.0 1.0 10
B-F-2 FC-232 8.0
B-F-3 5197 8.0
B-F-4 5197 12.0
150/4
A A-S-1 FC-232 2.0
A-S-2 FC-232 4.0
A-S-3 519Z 4.0
. A-S4 5192 6.0
Padding B BS1 | FC232 20] 80
B-S-2 FC-232 4.0
B-S-3 519Z 4.0
B-S-4 519Z 6.0
FFT C C-F-1 FC-232 4.0 F-210 40
Melamine resin 3.0 1.0
MgCl;- 6H.0 0.3
Padding C C-S-1 FC-232 20 - 80
Melamine resin 1.5
MgCl-6H,0  0.15

¥ WPU: wet pick-up.
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3) Wle e Hrl: ¥ E Diano Color Fomu-
lation System(Milton Roy Co. USA)E A}-4-3¢]
ukAlg& 243 &, Kubelka-Munke] #1120 g4
B 2927 AEZHY K/Sghe TFale] A4kt
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K/S=(1—-R)*/2R

o47)olA, R:wbbe, K: G545 S: A%
K/Satezn thesh Zo] 234e rtehaivk

2% K/S,

FAF KIS,
o47]5l14],

(K/S)soiled
(K/ S)white

=(K/S)stea(K/S)unite
= (K/ S)waxhed'(K/ S)whibe

1 K/S value of soiled fabric

: K/S value of original fabric(unsoiled
and unwashed fabric)

(K/S)uashea: K/S value of washed fabric after soi-
ling

2.4.4 Y AI™

W5Ad(water resistance)x AATCC-42-19809]
Impact Penentratin Testel] 2jste] Z=xsleich

245 YHEZS AlE

W3 3-Ad(saline repellency)-> INDA Standard
Test(IST) 80. 7-70(R82)2] Mason Jar Testel] 2}3}
o 2tk
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W &3-2Ad(alcohol repellency) INDA Standard
Test(IST) 80. 9-74(R82)¢] Alcohol
Testell &J3te] ZA 30}

24.7 84 AE

Universal Abrasion Tester(Custom type)E A&
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Table 32 wxAlZ A183F NP-107 F-2109]
FEo & WEAL dolRr] sled 25T o 3
olAe] AT Uy zr|9} 58 Fo] ARl AF9
=02 Rose-MilesH o) )3t} A Hrtslo] Jehd
Helct.

NP-10-& 04% ‘gxoA], F-2102 1.0% FE)A
Ztzh wrx Aol 1A A Jepyk o), NP-104 F-
210& v2d of F-2100] Br} wExAo] F585 &
4= 9} o) F-210-& nonrewettingA] A o)
7] Wil Aol daS FA] ¥ rhEA el
1% S5 Hriste] A83o" o4 4 I&
Heg mHFHe B dFdME 1% F-2108 7}
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Table 4% 1% F=9] BFEA(F-210)08 Hr}ale]
3% 2202 7lEAY Fke wWE WAL
A 4] 7%@(4”&)@1*& dubH o 2 Alg-Ez g
= 2 5(EM-11 1~2%, FC-232 2~4%, 519 Z 4~8
%)% AAste] EA g

EF 2 2IgA Y] MEAL 1% HEAE FF2
2 S i Aubren sdx Ao} Fau]o]
AF7FT HgH o AME s HUEg

Table 3. Foaming efficiency of NP-10 and F-210
solutions at 25°C

Conc. (%) NP-10 F-210
0.10 112 (90) —
0.20 125 (103) -
0.25 141 (107) —
0.30 152 (119) 188 (142)
0.35 156 (127) -
0.40 167 (147)* 196 (144)
0.45 161 (142) —
0.50 158 (135) 203 (147)
1.00 — 212 (164)*
1.50 - 209 (149)
2.00 - 206 (138)

(): after 5min, *Maximum foam height.
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Table 4. Foaming efficiency of fluorochemical repellent agent solutions mixed with 1.0% foaming agent (F-210)

at 25°C Foam height unit: mm
Conc. EM-11 FC-232 519Z
(%) | Initial | After 5 minjAfter 10 min| Initial | After 5 min|After 10 min} Initial | After 5 min|After 10 min
10 220* 215 161 232 230 226
15 215 208 159 238 238 236
2.0 212 205 154 241* 240 240
3.0 205 198 145 235 232 228
40 200 194 140 228 227 227 197 193 191
5.0 199 195 192
6.0 200 196 193
7.0 203 198 196
8.0 205* 200 199

*Maximum foam height.
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WEA] SE ARES] A4 ZA dEAe] A
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Table 5%= & AF LA 28 2~4% F=2
FC-232¢} 4~8% %2 519 Z 7FZAl Yol 1% =%
ZA(F-2100% #Hrste] A& Wo AFEEE

Table 5. Foaming conditions and foam properties of
fluorochemical repellent agent solutions mi-
xed with 1.0% foaming agent (F-210) at 25

°C
Factor Foaming condition
Liquid flow ratio (m//min.) 70~75
Air flow ratio (m//min.) 700~ 750
Drainage (%, after 30 min.) 12~13
Average bubble dia.(um, after 5 min.) 100~125
Impeller rpm. 1,000~1,100
Blow ratio 7:1~8:1
Foam density 0.125~0.143

Table 6. Water and oil repellency properties of non-
woven fabrics treated with fluorochemical
repellent agents

Treatment Water spray Oil drop rating
No. rating 0-8)
Control 0 0
(sample A)
A-F-1 90 4
A-F-2 100 ) 5
A-F-3 90 4
A-F-4 100 | 5
A-S-1 90 4
A-S2 100 | 5
A-S-3 90 4
A-S4 100 | 5
Control 0 0
(sample B)
B-F-1 90 4
B-F-2 90 5
B-F-3 90 4
B-F-4 100 5
B-S-1 9| 4
B-S-2 90 5
B-S-3 90 4
B-S4 100 ] 5
Control 0 0
(sample C)
C-F-1 100 7
C-S-1 100 7
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A AFY AAE A3l vehd Aol ¥4, AFNEE AR AeE EE As

AERA 58F 74X AFS Z7]7}F 100~125 nmd o, wpA R OEfAe]l BF e A
umE A7HEe) o4 £ e AFEE 9% Jelfal eg 2 ¢ Utk

T lsdrh Sample C= 452 £2 A7} vf-$- 2" & spu-

nlace FAETEA HEE 100, LHA TEHOE

3.3 AZ7I3Y o gyl o8t Jl=a m$ S5 wpbgAde Ve glem, AF

331 U5 Uiy b 2 Sy 25 2 ARE vehla glok

Table 6 Table 2¢] Jehd vie} 7h2 71349 332 UM
¥= g9 sgaAeR e)d sample A, B, Cel Table 7& AEF7leHst Hgwez EFe=
A A gAE Skl veRd Zle)h 7}222]§ sample Ast BSl 4 3 fAL94

FoA & 4 e vie} 7o], sample A%l B= o] ogt wreAe W ZEd7) §I8te] LAF
Z202 J1FAE ARA SRl Yutge s o A F2) K/S, 34 Computer Color Matching
AHgEtT Qe Hz FER Aelde AS® W Systemo 2 wbARES HA, AAbEle] vehd Zlo
g ug e s 48 5 oo, *.5‘%4 2, g7)elA AT K/S, 3 297 ARE
59 5o 2 AAE 42 7 Utk 2g/12] FAAAN FollA Aol 1087 33
o] A= X 82 AM4-3 sample A%t B7} A4 FAIs] &A, AAbsiaich

A zbA)e) oate] ¢)H.E H2kA]Zl(chemical bon- AZE7lEw st el ofste] 71gdt A58 v
ding) Ao 84, Afo EEAEs} w9 dA 3] 2L vud u, AF7Fed Ao e ¥
2o vehd Atz Eol SA09 HelFo glelxe K/S, gho] Awtzo=

Table 7. K/S, value of aqueous and oily soiled nonwoven fabrics treated with fluorochemical repellent

agents
Treatment Aqueous soiling Oily soiling
No. After soiled K/S, After washed K/S, After soiled K/S, After washed K/S,
Control (sample A) 0.05526 0.01129 0.29672 0.16184
A-F-1 0.00875 0.00628 0.05702 0.05414
A-F-2 0.00694 0.00534 0.05354 0.04838
A-F-3 0.00839 0.00564 0.05386 0.04965
A-F-4 0.00509 0.00474 0.04890 0.04635
A-S-1 0.00918 0.00643 0.07379 0.06512
A-S-2 0.00884 0.00622 0.06916 0.06374
A-S-3 0.01621 0.00696 0.06382 0.06335
A-S54 0.01254 0.00587 0.05475 0.05441
Control (sample B) 0.05131 0.02462 0.35448 0.34809
B-F-1 0.02341 0.02232 0.04395 0.04023
B-F-2 0.02246 0.01973 0.04150 0.03871
B-F-3 0.00870 0.00562 0.04169 0.03613
B-F4 0.00619 0.00364 0.03588 0.03304
B-S-1 0.04731 0.01510 0.07822 0.07535
B-S-2 0.04263 0.01438 0.07241 0.07075
B-S-3 0.04277 0.01479 0.09267 0.08732
B-S-4 0.04231 0.01479 0.09059 0.08721

After soiled K/Sv = (K/S)sailed - (K/S)whiley After washed K/Su = (K/S)washed - (K/S)white~
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A|&)-& Mason Jar Testoll &3 0.9% saline £ 9]
1A)7F 3742 AFF2 =2 fobA] W Ae] AS&
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2] & -&(medical use) > 2 AHEE= FAXE WA
(A4, B8 714, AIDS)¢} ZAdwtzlE st Al
FL AR UeA REE @(FE), ¥y, 432 E,
7e} 7)1 AR 59 AFFAEE Frkske Aldel
A= ek

Wz gAe B/deg E3uld wek 0~10
=gog FEHT gtk = WAL water impact
penetration value® VeERI™, 54 FHE=56g
o]5t7} sojob &M, oAl F& 05g °]3}e]
o

el B Aged e U, BiA, HEEA
Ao 4] 2 &7} $3A Vebd sample C-F-
1 2 C-S19 oufeze] F8498& HAES ¥
st Wtz e B H4-E 548t Table 80l
Ve gl

FollA & & e ulep Ze] W= E
Fr}gel 98 A Aol 93 A 25 10
Foz uf$ ek Jehdon, WeAdx o
Aol zkal 05g °)8HE 25 eldle] o5 8o%
garbsd e yzdch

o
}E"C‘

ot X,

>

80 /@HEREIMTEGLE F4% HIW (1992.9)

74 -

=97 - AW

Table 8. Alcohol repellency and water impact penet-
rationof nonwoven fabrics treated with fluo-
rochemical repellent agent

Treatment Alcohol drop Water impact
No. rating (0-10) penetration (g)
Control 0 24.1
(sample C)
C-F-1 10 0.1
CS1 10 0.0

Table 9. Abrasion resistance of nonwoven fabrics
treated with fluorochemical repellent agents

. Abrasion
Formulation Teatment No. .
resistance(cycles)
Control | sample A 262
sample B 410
sample C 750
A-F-1 376
A-F-2 398
A-F-3 460
A-F4 490
FFT
B-F-1 763
B-F-2 945
B-F-3 957
B-F4 1018
C-F-1 1360
A-S-1 276
A-S-2 245
A-S-3 363
A-S4 384
Padding B-S-1 470
B-S-2 510
B-S-3 636
B-S4 735
CS§1 1250

3352 4o

Table 9= AZ7lrHs sid¥ezs ZFo2
AaAelg A8 BAL oty 913t WrlR
e ZAste] Jehd Zloch
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Wtz eA, Aol $8kA et dsg ¥
Axg 4 5 A& AR B, AFHE
Saste] wAxe] wry EeAel BEATERES
g F /\l% #elstsich

3. ZFeE shEA Hye oste] o kg
olu} ]‘-—'—057}‘ FAE o, Fao] Aol

o847 ¥AL YU 17

S A Auck AFHAG Aol FEES
sl $A dehd, ARAY gstel ¥4
29 AABEAE 2oh T4 5 Aok
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