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Effect of chain length of grafted silicone on properties of polyacrylate/
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Abstract: In order to investigate the effect of chain length of grafted silicone on the properties of
polymer/organic pigment composite latex film, a series of polymer/organic pigment composite latex films
modified by methacryloxy polydimethylsiloxane (PDMS-MA) with different chain lengths of grafted
silicone were prepared by means of miniemulsion polymerization. The particle size of the silicone-modified
polyacrylate/organic pigment composite latex was characterized by dynamic light scattering (DLS).
Moreover, Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS),
thermogravimetric analyses ( TGA), contact angle and tensile stress analysis were used to detect the
properties of the silicone-modified polyacrylate/organic pigment composite latex film. The results show
that in comparison to the long chain silicone-grafted composite system, the short chain silicone-grafted

composite latex has a particle size of 129 nm, with a PDI distribution of 0.12 and higher dispersion
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stability. The element silicon is enriched more uniformly on the surface of the latex film and the water

contact angle on the surface is up to 114.0°, with better water resistance. Besides, the thermal stability and

mechanical properties of the composite latex film in the short chain system are significantly improved. This study

obtains the influence rule of the chain length of grafted silicone on the properties of polyacrylate/organic pigment

composite latex film, which provides a reference for the dyeing and coating finish of fabrics,

Key words: organic pigment; miniemulsion polymerization; methacryloxy polydimethylsiloxane

(PDMS-MA) ; graft copolymers; mechanical behavier
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vw]), K-Alpha #1 X 5 28 0% ML B 5% X (36
Thermo Fisher Scientific /3 #]) , EasyDrop %I #) §ii
Hef s ok X FEE T & T A FD  PYRIS-1 RUSAHE
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TG 45 - A HURESE R KX SR AR TR IR /A HLEURH K B2 & FUBR IR PR BE 1Y 2 775

x1 LBRAERA

Mm% BGS/g  St/g  BA/g  HD/g DNS86/g pHZwRl/g 5lkil/e KBFK/g  FAlEE/g

R1 0. 50 2.50 2.50 0. 28 0. 28 0. 20 0. 20 65. 00 0

R2 0. 50 2. 50 2. 50 0. 29 0. 29 0.21 0.21 65. 00 0.26 (174D)
R3 0. 50 2. 50 2. 50 0. 30 0. 30 0.22 0.22 65. 00 0.56 (174D)
R4 0.50 2.50  2.50  0.32 0.32 0. 24 0.24 65. 00 0. 88 (174D)
R5 0. 50 2. 50 2. 50 0. 32 0. 32 0.24 0. 24 65. 00 0. 88 (2475)
R6 0. 00 2.50 2.50 0.32 0.32 0. 24 0.24 65. 00 0. 88 (174D)
R7 0. 50 — — — — — — — —
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L.4.5 5 A RBRER)FR1H TG R A RAE

FIH X B2 i FRE IS AL (XPS) RAIEE A 3L
IR ) e T G B AL . BTG R A 7L
JEE Vs A A A THE Wb, 38 2 e v 1) 77 =X v
TS RE R R0 SRR T, Br
FH X SFEOGIE R ALFE, HEE SR8 1486.6 eV, DL C—
C.C—H #EHPRRIZE 5 RE 284. 8 eV NBRIEXTHfar L ZL

X100 (D)
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1.4.6 524 LM Rt i 1 1 el 3

SR FH AT fi £ 5K A6 2 6 LR RSE2E A T % 1
IREEA AR . R A T8 2 A FLIKE B T 3 5
M L, J R R AR VR AR B RS S 50 °C
WP 65 %0, IRy 24 b, RE SRR
TR ARECA 3 pL 433K 5 R A L RE 7R R
B I 1T AN [R) A7 55 A 42 fih A1 iR 22 (/N T 3,07,
THEFRE A5 218 B R 2= T E R RE
L4 7 A FUB I A e

KRR BT (TGA) %5 4 I 4T 31 )
RUEHEDNA, 7E AU EE N B 3 ] 30 ~
800 C,{EEF FF# %% 10 °C/min,
1.4.8 HEAFLHEE )2+ BERAE

KT e BHAIEALINIE & BB A ALK BE
iz BRI BB IR /792 ) (GB/ T 1040—2006) ,
X2 A FUR BRI TINE , P E# R A 50 mm/min,
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R3 10%(174D) 123. 40 0.24 93. 50
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