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Durable fluoride-free water-repellent finishing
of polyamide/cotton blended fabric
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Abstract In order to meet the special requirements of polyamide/cotton blended fabrics for outdoor
sports end-uses, the blended fabrics were coated with fluorine-free water-repellent agent (CWR-9A) ,
and an adhesive was added to further improve the adhesion fastness between the water-repellent and the
fabric. The effect of water-repellent mass concentration, baking time, baking temperature, adhesive
type, different volume ratios of adhesives and CWR-9A, washing times were studied on water-repellent
treated fabrics. For the polyamide/cotton blended fabrics, the optimal water-repellent finishing process is
120 g/L. CWR-9A, temperature at 170 C, baking time duration 90 s, and the volume ratio of BD-01 to
CWR-9A is 1:20. The surface structure and morphology of the water-repellent agent and treated fabric
were characterized, and the contact angle and water-repellent grade of the treated fabric were measured.
The results indicate that adhesion fastness between polyamide/cotton blended fabrics treated with adhesive
BD-01 and water repellent CWR-9A is significantly improved. The maximum contact angle is 138°, and
the water-repellent grade reaches level 5.
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Fig. 1  Particle size distribution of fluorine-free

water-repellent CWR-9A

2.2 BIEBTEZXAWIEKIMER
2.2.1 $EAFIRERE

RS R T ERIE K CWR-9A Jit
R X 28/ AR 2 SL AR K SR I R ), 25 B an
B2 iR . SR/ MRY 8 &t KRB 5 |,
fih £ B 5 7K 30 CWR-9A i 55 1k Fi5 1y 18 528 30 40 1t
K /N B e, 24 HE K I B B U N 120 g/L
I, % P S 5 26/ R TR 25 23 4 1 4 fi A 3k 1340 4R K
SRR 4 G FHRBOR BT . AREEIG I CWR-9A 1y
JER e E 160 g/ L, 4% B S 47 45/ M TR 25 2L 1 B
filt 71 W5 AT BEAR . U6 BHHE /K 57 CWR-9A i i ¥ J 4%
IR, 2349 2 T HE B 1 50 7K 1 3 AT e o S A /> &7
Y ] — 2 2 [0 S A 1 7K T R i, PR U TS T T A
R B2 1 B K T TR i K ) B R Y
K, T Y 3% 10 RS 4 50 b £ T PR 2T 4 /b TR 4
ST 2 (] B 25 T, VRS IS BE R, O HLE U 3 1 K B e
S AR L KT SR R A B RE B il A 1
R AR K R R R, S R T AT %
AW, — SR M LR & E A T &,
T (A U I R KB R A R L5 B RTR,
TEJG 2L 2V 4 K B S0 00 th i CWR-9A i &t
WA 120 g/L,
2.2.2 [EHIRE

REHERY B B9 7E M R R BT T il CWR-9A i
TR T2 T 5 5 W K 4 1 i T 7 4 3% T BSE L4 7 4T
Y, T REAR LT 4 1 22 18 A fR g, 18 B K 1 R80R .
FEAE K R ot e B2 O 120 g/L, 110 C HiHk 60 s, &%
HE 60 s BT, G IR BE X HR 48/ MR 95 2L R
KRR E 3 fr . o LA H 2k LR
i 150 CHEANZE 170 C i, 2 3 5 209 /Y 4% fih £ B

skl

42 %
136
134 134
132
> 130 130
< 130
3
o 128+ 128
B 126
124 /
122 7.7, .
40 60 80 100 120 140 180

CWR- A ERE /(gL )
TCRAE K CWR-9A J5 1 & B X 3 42/
R 1 25 810 42 ok £ 1) 52 T
Fig. 2 Effect of fluorine-free water-repellent CWR-9A
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Fig. 3 Effect of baking temperature on contact angle

of polyamide/cotton blended fabric finished by CWR-9A
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Fig. 4  Effect of baking time on contact angle of polyamide/
cotton blended fabric finished by CWR-9A
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Tab.1 Water-repellency of polyamide/cotton blended

fabric finished by CWR-9A before and after washing

41 Hefah s (°) FEIK G/ R
Pk T 135 4
YR 1R 129 0

2.3 FHEFIITLEMIE K 1 BE B R0
Sk HE v AR K B S H 28/ A TR 5 24 3 T 4E K
AE 1 B TR AP, 2223 70 B B T AR W b 5L ABE A L
P i TC A K ) CWR-9A 5 41 3 1 (1RG22 1
2.3.1 FHEFIFAE

VEEL 8 i FH &L 4 7 (468 .468B (1901R 3602 .
FK-C .DF-891B .BD-01 I TF-313E) 5 $ii 7K % LU
1:20 F AR b C 1 B T W, % B R R 4/ AR 4
2 b RS TR Bh 2 A 50 6 2L K SR 1
M, g5 R 2 iR, WLAEH, &% 45 BD-01
5 CWR-9A T E W 5 B 5 , 51 28 /AR 1R 25 219 1) F
Y foh Ay B (B T A 138°, 3 P B 4F MY 4B K

K2 HAFIFEI CWR-9A #18
B/ MEHRYEMANZN
Tab.2 Effect of adhesive type on contact angle of
polyamide/cotton blended fabric finished by CWR-9A

FEER LS /)
468 129
468B 127
1901R 132
3602 131
FK-C —
DF-891B 136
BD-01 138
TF-313E —

T« KR A% PR 2 G 50 5 FE KR i AR B LE 1220, 4E K R T
R 120 /L G HEEE 170 °C R HERE ] 90 s,

2.3.2 FEFSEAFERLE

AR5 70 5 45 7K R 89 PR FR L 52 i 5L
KL TEET 4R T Y S HK [ AL, DR 0, AR SO s T 35
il BD-01 54K CWR-9A B L X fi 28/ A 1 2
LU R VERE RS2 W, &5 SR AN S BrR . 6 &
BD-01 54E/K5] CWR-9A HY/REL L H1 155 4 fin
2 1:30 W, £ filh A 52 B0 0 RS e/ iR
FRECIRE 1:20 B, 42 i £ SR B de K fH 138°, 2 W] aHe i
WL/ MR 2 SRR K RCR B o X J2 T 365 5
BD-01 & RNGRCRR G, BT A A i35
PTARWE P FLWORE 535 15 BT 4 N B, 35 0 5 47 4
PN A BRI 1SR I8 A , AT R K 5 2T 4 TR S
LR TE R, RUE B B B K PR SR T A5, 42 41
PR K PEBE T . e 4h, BD-01 & AT i 3R A i
WA RSN 5 422 Tl 5 i A B G T A
PO WA B DR K BERE ) A TR T

140
138
138 7
136 | 135 -
Em -
& 132
w132
130
130 |
129
128 |
126 7 :
1:5 1:10  1:15 1:220 1:25  1:30

FHEHIBD-01 5HEAKFCWR- AR A
Bs G5 BD-01 S54E/KF CWR-9A MR L X¢
R4 /AR 2 U i H) 5
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