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Abstract: To improve the dyeing performance of polyester fabrics dyed with disperse dyes by washing-
free hot-melt dyeing, the cross-linked fluorosilicone-modified polyacrylate (PDViS-HPFA) latex was
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prepared by mini-emulsion polymerization with methyl methacrylate (MMA) and 2-ethylhexyl acrylate
(2-EHA) as the polymerization monomers, trifluoroethyl methacrylate (3FMA) and side-chained vinyl
polysiloxanes (PDViS) as the modifiers, and allyl polyoxylated ethoxylated ether (F-6) and
olefinoxysulfonate (DNS-86) as emulgators. The surface chemical composition and properties of the
PDViS-HPFA film were characterized by XPS, EDS and WAC and the latex was applied to the washing-
free hot-melt dyeing of polyester fabrics with disperse dyes. The effects of the PDViS-HPFA latex's mass
fraction, baking temperature and baking time on the K/S value and color fastness to rubbing of dyed
fabrics were investigated, and the dyeing process conditions were optimized. The results showed that the
surface of the PDViS-HPFA latex film was enriched with fluorosilicon elements, which gradually increased
along the film from the inside to the outside; the contact angle of the PDViS-HPFA latex film was 103. 2°,
and the water absorption rate was 5.21%, indicating high hydrophobicity. When the PDViS-HPFA
latex’s mass fraction was 7%, the baking temperature was 200 °C, and the baking time was 3 min under
the conditions of pad dyeing process, the K/S value of the dyed fabrics was as high as 16. 442, the color
fastness to dry rubbing and color fastness to wet rubbing was between grades 4-5, and grade 4
respectively, and the anti-migrating was grade 5, which was higher than that of similarly modified
polyacrylate latex. In this study, the synergistic modification of polyacrylate latex with 3SFMA and PDViS
can effectively improve the color yield, color fastness and dyeing uniformity of the dyed fabrics, which can
provide reference for improving the washing-free hot-melt dyeing performance of polyester fabrics dyed
with polyester disperse dyes.
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e e i P 45 €0 24 /4%

JEREIRE /°C K/S 14 T T

140 11. 747 3~4 2~3
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TY YA a AR, kS THE, Yem sl
YA B SR T AN B I, 4560 8 S T /)N , 31X T R
SRR IRXT A e R . LA e R LR
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IKRGEGL L) K /S B it B8 482 40 242 B AR 52 1), 45

gk 6 s,
%6 FEEHEETRERMN K/S ERHEREEE
ROGRIE/C K/S i f;f %ﬁ*%_ﬁ;
1 13.628 4~5 3
2 14. 990 4~5 3~4
3 16. 442 4~5 4
4 16. 120 4~5 4
5 16. 258 4~5 4
6 16. 416 4~5 4

MR 6 TTLATE H B R BL I R SE 4 L e g
Yy K /S {E e KE T HasE - i+ EE 2
A5 G FEAANAL L TR R B 5 40 A2 B S 3 KR AR E 5
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MEHEEF RN 3 min B, P @B K /S {Hikm

AIIK 16. 442, T T-EESE 2R BE IR 5] 4 ~5 2%, Tif {0 BE 45
FEREIRE] 4 B, ORI YRGB R34k
YORREA Fo 4 R BB 2L R TG T X R
FEC BV A A R BAR, YRS B A i —
(B > Ry iR 2P, Y a2 15 6 FL a4
T REP . A%, A HEE 3 min

HH

2.4 PDViS-HPFA %7k 14AE
KA G LY T2 % F PDVIS-HPFA %L

JE e A 7 0 RFHLIRLEE 200 C AMRFHEISHE] 3 min

HEATURAA 73 T R S oK Ve IS e €5, JF 5 HPA,

HPFA, PDViS-HPA, DViS-HPFA #i PDViS-DPFA

FLE G LI AT AR 25 R N3 7 Fios .

£7 ARIRKBLEAY K/S EANEEE HEREEE FRERBKBLR

o . X ik FBE % (L7 8 / FRE Bk BOR
LR K/S{E % , o = 5 —
BER/ N T TR BERERE  REE O OWE ASE PEkBE/%
PDViS-HPFA  16.442  98.6 4~5 4 53.40 70. 46 91. 89 0.074 5
HPA 12.947  90.9 4 3~14 46.58 68. 40 93. 39 0. 097 5
HPFA 15.196  94.7 4~5 3~1 48.83 63. 65 92. 45 0.091 5
PDViSHPA  15.286  95.2 1~5 3~1 47.79 68. 96 93. 29 0. 081 5
DViS-HPFA  15.169  94.4 4~5 3 48.73 67.03 93.46 0.087 5
PDViSDPFA  16.145  95.5 4~5 3 51.08 69. 46 92. 25 0.211 4

M 7 T LIE YRR R I PDVIS-
HPFA #Lig, Kt Ay i b . K /S B
ik 16. 442, [FI B E A 98. 6%, Tt T B 48 7 i 35 3|
4~5 90, T I R R A2 BE SR 3] 4 2, Je B B4 S M hy
CAAIBE 0.074) , BETK B A 5] 5 9. 5 AR MM
) HPA FLEE7E W] 45 40 T G i il il 245 2R A L
B QLR A R R AT AR S T 21,30,
ERWEEE T 7700, T AN 4 AR F) 4~
5 9% T B EE R B N 3~4 ARTFH] 4 % 5155
AL A PDVIS-DPFA FLIFE R % 44 T 4 i
DAZE AR LA, RS EESR = T 14. 7%, B Uk B 9%
BN 4 e B 5 . M E T HPA. HPFA,
PDViS-HPA #1 DViS-HPFA ¥ i % {4, PDViS-
HPFA FLE G 2V B A5 (o F a2 B L 2
B F B PDVIS 1 3FMA 3t [m] i 4 5% 75 4 iR Tis
W, —J5 i, Y it #2 b, PDVIS-HPFA I8 #L
FEB L LI T R, A7 DI JRURE B L ) Jig Aot 3% 1 3
e ARAERFERTA , BELLE 53 HCAdek 1) Jig B 3R T A 7% LA
Fe FHAEST s 55— 7 1. B BE 32 BB PDVIS-
HPFA 43328k I WY 58 B AR e A, 3 >4 98 55 9RC
RIS 1HT R 7358 1] st F5E 2% 1 5 SR P B, ot A S Ak
IR 1A e o -8 A B 1B A 1t a2 Jie g v SRt AT % 1
RESTFBERY & 5, T T34 Ko B ekt 5 i
A FE S0 e 43 WO R B 22 b ) 24 36 T
T, $Em ek A R, i m e n K/S
B, A B, S B R I A R RE G B R T
PDViS-HPFA Jist B APK 1) 28 458 72 %50 S it 7K 1
I, PDViS-HPFA ZLIE Y Ik 21U i 3R TS (0

M 72 BE 4 /. 5 PDVIS-DPFA #H It, PDViS-
HPFA FLE Y 219 (1 Y 1 5 P45 5 » Bl Uk B 5K
BT, IR A B TG FLAR, AT R A FL A
TR REIE 1 OUER R B B IR N R I T2 v L BEAIRFLAL A
FERAT R AL A AU 1)L s IR LA R A 1T 5
YL B Uk B8 B B, 5 4% 8 ZL Ak 7 A5 1 R 2 B
PDViS-DPFA f 1, PDViS-HPFA Ji [ i 903 5
o AT 7K R K P A R T 5 e G B U Y £ 2
BE. HiL, % PDVIS-HPFA FLIK R T 54 AWk
PRI B R K U T e i, Y B U759 0 i v
CEEELE Y@ ST, HEWEA R TR il
T RB SR SR YL 0 T, g5 s 4

3 % it

ASC A T A8 B AR R el SR TN 0 R L R
PDViS-HPFA , -1 F F ¥ 28 53 5L 4L Ak fo 7K Pk #hs
Yeft A FEMRESSIR .

) PDViS-HPFA JERE 3 il /4 103. 2°, W7k
FH 5,21 %, HA B 1) B K . PDVIS-HPFA
JE 2 fe Ui s ML )5, A 3 B R FE 4% DVIS-HPFA fi
[N, PDVIS-HPF A Ji 5 P 2156 ) 4% 11 38 3k % 1 5
TR RS B P B /D PDVIS-HPF A J5e I P4 9
FEREBE i B DVIS-HPFA £, B\ &
HNEREREBE S R A A

b)PDViIS-HPFA L FH T 73 844 Bt e 7K e 44
AR AL T2 450 R PDVIS-HPFA L1 i 243
B 790 R HEREE 200 °C REHEETE] 3 min, fF e
K /S {H53k 16. 442, FHXF [ 5 R f ik 98. 6 %6, i +
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o) K LN IA R — 3 LR (SEMA) il % 2,
I 3 R Ak AU e (PDVIS) P[] 2514 2R 79 s T i 2L G
A LUA SR T e 2145 (| 2 B f e a3 5]
P, SEIAR LS B R K A YA,
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