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Thermal Aging Resistance of Composite Binder Based on Waterborne Polyurethane
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ABSTRACT: The work aims to specify the effect of modified nanocrystalline cellulose (NCC) on improving the thermal
aging resistance of composite binder, with NCC modified by 3-glycidoxypropyltrimethoxysilane (MPS) and then added to
waterborne polyurethane (WPU) for the preparation of the composite binder. The appearance morphology and chemical
structure of composite binder were characterized by scanning electron microscopy (SEM) and Fourier transform infrared
spectrophotometer (FT-IR). The thermally induced weight loss, specular gloss and peel strength of composite binder after
processing under different aging conditions were determined. Compared to the original binder subject to aging treatment
under the same conditions, when the composite binder containing 2.0% modified NCC was subject to aging treatment at
140 °C for 96 h, its weight loss rate was reduced by 5.9%. After a 96 h aging treatment at 140 ‘C, the specular gloss and
peel strength of the composite binder containing 2.0% modified NCC were respectively reduced by 51.1% and 44.7%,
which were obviously less than those of the original binder under the same conditions. The addition of modified NCC can
significantly improve the thermally induced weight loss of the binder and effectively reduce the damages of
high-temperature treatment caused to coating specular gloss and peel strength.
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Fig.3 Weight loss of composite binders with different contents
of surface-modified NCC in the pyrolysis process at different
temperatures
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temperatures

3 ik

Bl NCCBURL Y 78 I AT Sk 25 6 vl T i 1R 40
THERE T PG R . RESINECE NCC kL
A JE AR R 28 140 CEALALEE 96 h )5 Y R 3 K
FA 3K 16.6%, et NCC ks T 43 500 2.0%K0)

82 A3 R 2 [R) AR A Ak LIS Y 5 R AR R R AR
10.7% o ] 3 $2 1 3644 S et NCC B0k T 850k
I v i Ak B kL U 2 R O B IR . 1
140 CEMTF X ARBIMSYE NCC Fuk it J5 1R 4 ekt
WETEAT 96 h UEALAL TR, Ni% 2B G EEEE
TREMREE TR 79.6%, TR T 2etE NCC §oiki i



+ 110 -

(R

20174F 3 H

HAECN 2.0% M E A EERE FRSEMAGT
i, HEmEEECTRHET 51.1%. st NCC
SR O] B S 2 G i R 2 S AR Ak B S ) S
BER T . B0 NCC ks it /43 50 2.0% 082 7 1%
FERIZ 140 CEALALTE 96 h 7, HIBRE R T
44.7% , W B AL T RIS It NCC kL ) J5 4k % $2 8
TERIZESE T 86.9% 1 I

EE S

(1]

FIEFR, Fzte, M4t 5F. T PEDA [ UV
MK BB IR FL R SR PR REOT ST 0], e TR,
2016, 37(5): 39—43.

WANG Zheng-xiang, LI Yun-hua, XIAO Xi-mei, et al.
Properties of UV-Curable Waterborne Polyurethane
Emulsion and Its Film Based on PEDA[J]. Packaging
Engineering, 2016, 37(5): 39—43.

HRR, TRAE, M, 55 RNMIRNEE 7L R
IR i S HORL I AT S BEJE (D). AR, 2013,
27(6): 89—92.

GAN Chang-feng, XU Qun-na, ZHOU Jian-hua, et al.
Research Progress of Polyacrylate Emulsion Type
Binders for Water-borne Printing Ink[J]. Materials Re-
view, 2013, 27(6): 89—92.

CRACIUN E, IONCEA A, JITARU I, et al. Nano
Oxides UV Protectors for Transparent Organic Coat-
ings[J]. Revista de Chimie, 2011, 62(1): 21—26.

Eor, HIEk, Wi, %, AP REE S E R
KEETEREMAT[I]. P BRG], 2015, 24(7): 54—58.
LEI Liang, XIA Zheng-bin, YANG Tao, et al. Analyz-
ing Key Properties of Waterborne Polyurethane Ink
Binder[J]. China Adhesives, 2015, 24(7): 54—58.
AR, XX, #ER, % AiLe/E5 R
B R SR e R A Y A AN PERE[D]. 2 TR,
2015(4): 444—450.

XIAHOU Guo-lun, LIU Wei-qu, TAN Jian-quan, et al.
Preparation and Properties of Polyurethane Elastomer
Composites Modified by Polydimethylsiloxane and
Organic-montmorillonite[J]. Acta Polymerica Sinica,
2015(4): 444—450.

REEE, OHR, BRAR, & TR EENRE
P 5 i A8 A Rr I 23 B B LR fige )y g 2 B R ).
AL T, 2013, 28(6): 13—17.

TANG Qi-heng, Al Qing-song, LI Xiao-dong, et al.
Characteristic Analysis and Evaluation Model of
Thermal-Oxidative Aging of Thermoplastic Polyure-
thane Based on Thermogravimetry[J]. Polyurethane
Industry, 2013, 28(6): 13—17.

FANG Z H, SHANG J J, HUANG Y X, et al. Prepara-
tion and Characterization of the Heat-Resistant UV

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Curable Waterborne Polyurethane Coating Modified by
Bisphenol A[J]. Express Polymer Letters, 2010, 4(11):
704—711.

ZHANG L H, ZHANG H, GUO J S. Synthesis and
Properties of UV-Curable Polyester-Based Waterborne
Polyurethane/Functionalized Silica Composites and
Morphology of Their Nanostructured Films[J]. Indus-
trial and Engineering Chemistry Research, 2012,
51(25): 8434—8441.

PRk ZE, W, B, 4. Ak AL RESHOK R
ST 7Y HORL A ] 4 5 AR (0], B0k Tlk, 2014, 44(1):
40—45.

CHEN Yong-jun, QING Ning, ZHAO Yan, et al. Prep-
aration and Characterization of Nano-Silica Modified
Waterborne Polyurethane Dispersion[J]. Paint and
Coating Industry, 2014, 44(1): 40—45.

MIRABEDINI S M, SABZI M, ZOHURTAAN MEHR
J, et al. Weathering Performance of the Polyurethane
Nanocomposite Coatings Containing Silane Treated
TiO, Nanoparticles[J].
2011(9): 4196—4203.
WANG X, XING W Y, SONG L, et al. Fabrication and
Characterization of Graphene-Reinforced Waterborne

Applied Surface Science,

Polyurethane Nanocomposite Coatings by the Sol-gel
Method[J]. Surface and Coatings Technology, 2012(23):
4778—4784.

ZHANG S D, LI Y F, PENG L Q, et al. Synthesis and
Characterization of Novel Waterborne Polyurethane
Nanocomposites with Magnetic and Electrical Proper-
ties[J]. Composites Part A, 2013, 55(6): 94—101.

LI'Y Q, FU S Y, YANG Y, et al. Facile Synthesis of
Highly Transparent Polymer Nanocomposites by In-
troduction of Core-Shell Structured Nanoparticles[J].
Chemistry of Materials, 2008, 20(8): 2637—2643.
ZHANG H, CHEN H Y, SHE Y, et al. Anti-Yellowing
Property of Polyurethane Improved by the Use of Sur-
face-Modified Nanocrystalline Cellulose[J]. Biore-
sources, 2014, 9(1): 673—684.

BeYy, BRITHE, MARE. GORET 4R ST 5 2
N B ST E R (0], AR Ak 5 Tk, 2010, 30(2):
121—125.
LI Jin-ling, CHEN Guang-xiang,
Progress of Research on Preparation and Application of

YE Dai-yong.

Nanocellulose Whiskers[J]. Chemistry and Industry of
Forest Products, 2010, 30(2): 121—125.

FH, AT, BUSK, . QORISR R
P B sE HERE )], fL T HERE, 2015, 34(2): 463—469.
WANG Yin, FU He-qing, YAN Cai-bin, et al. Research
Progress of Waterborne Polyurethane Modified by
Nanomaterials[J]. Chemical Industry and Engineering
Progress, 2015, 34(2): 463—469.



