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Properties of PBAT/PAG6 in-situ microfibrillar composites
SUN Jing, HUANG Anrong, LI Jian, LUO Shanshan, LI Juan, SHI Min
(Guizhou Material Industrial Technology Institute, Guiyang 550000, China)

Abstract : In order to reinforce the polybutylene adipate terephthalate (PBAT), polyamide 6 (PA6) was selected as the
dispersed phase, and the PBAT/PA6 in-situ microfibrillar composites were prepared using a multi-stage extrusion and stretching
device. The microstructure, mechanical properties, crystallization properties, and rheological properties of PBAT/PAG6 in-situ micro-
fibrillar composites were studied using scanning electron microscopy, testing machine, differential scanning calorimeter, and rota-
tional rheometer. The results indicate that PA6 is dispersed into the PBAT matrix in the form of PA6 microfibrils, with the increase of
PAG6 content, the average diameter of PA6 microfibrils gradually increase, and its diameter distribution also increase. When the mass
fraction of PAG is 12%, the length of PA6 microfibrils in the PBAT-12 sample is longer, and most of the PA6 microfibrils have a
length greater than 30 wm. The addition of PA6 increase the crystallization temperature and yield strength of PBAT, PA6 microfibrils
act as the heterogeneous nucleation role in the crystallization of PBAT, increasing the crystallization temperature of PBAT by about
14 °C. The glass transition temperature of PBAT/PA6 in-situ microfibrillar composites gradually shifts towards high temperature
with the increase of PA6 content. With the increase of PA6 content, the yield strength and tensile elastic modulus of PBAT/PAG in-
situ microfibrillar composites first increases and then decreases, the maximum yield strength and tensile elastic modulus of PBAT-12
specimen are 10.3 MPa and 233.5 MPa, respectively. With the increase of PA6 microfibrils content, the values of storage modulus
(G"), loss modulus (G") and complex viscosity (n*) first increase and then decrease, and the PBAT-12 sample shows the highest G', G”
andn’.
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Fig. 1 Schematic diagram of multi-stage extrusion and stretching

device
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Fig.2 SEM images of PBAT/PA6 in-situ microfibrillar composites

along the extrusion direction
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the vertical extrusion direction
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Fig. 4 Distribution of microfibril diameter for PBAT/PA6 in-situ micro-

fibrillar composites
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Fig. 5 Tensile stress-strain curves of PBAT and PBAT/PAG6 in-situ

microfibrillar composites along the extrusion direction
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Tab.1 The datas of mechanical performance
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® /MPa  MPa 4 e
PBAT 6.4 148.6 6.5 32.8 764.7
PBAT—4 8.7 162.1 8.8 36.9 684.9
PBAT-8 8.9 1932 9.2 37.1 719.1
PBAT-12 10.3 233.5 10.4 34.9 684.7
PBAT-16 10.1 218.6 9.8 31.2 620.7
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Fig. 6 DSC curves of PBAT and PBAT/PAG in-situ microfibrillar

composites
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Tab.2 Nonisothermal crystallization parameters of PBAT and

PBAT/PAG6 in-situ microfibrillar composites

Samples T,/°C T./°C T./°C X /%
PBAT 50.3 121.3 76.3 9.3
PBAT-4 50.6 120.9 90.2 9.8
PBAT-8 50.7 121.5 90.6 10.9
PBAT-12 50.9 121.9 90.0 9.4
PBAT-16 60.0 121.6 89.9 9.1

Notes: Tg —Glass transition temperature ; 7, —Melting temperature ;
T, —Crystallization temperature; X, —Crystallinity.
2.4 PBAT/PAG RALB A B AMAHG 7 T 4k
REWE A MR AR PR BB AR AR B ke T
BB RO 25 44 . 8] 7 J2: 4l PBAT, PBAT/PA6
SRR 52 A A B RERS (G ) R FER (G
R (") S Z ] C R A, 46 PBAT 7E3%
AN 3 X (B ER R B e K G, G R g EL .
XF F PBAT/PAG JF{v i £F B A #1 KL, 5 41 PBAT M
L, PBAT-4 1R i 5 A [T 122 7345 4% 1) PA6 45 1%
2, NI G, Gl R L PBAT M &5 . Bl &2

10 5L
10 40
o
&
C) 10 3L
y —e— PBAT-4
102 —+ PBAT-S
—v— PBAT-12
0! —< PBAT-16
1 f/Hz 10 100
(a) @'
10 5L
<
104
© —=—PBAT
—e PBAT-4
103E —4—PBAT-8
—v— PBAT-12
—« PBAT-16
0.1 I 10 100
f/Hz
(b) ¢”
1 04,
MY vvvy,.
= ‘\ut;;rf'ﬁ"‘v v
. ®e0e0000 s, :1'1,1? Yy
< 103 aoee .jf by
& EFERES
LS —=— PBAT
—e— PBAT-4
—— PBAT-8
1 02 | —~PBAT-12
—« PBAT-16
0.1 I i0 100

f/Hz
() n*
17 PBAT fl PBAT/PAG6 JE AR A MR G, G B BEBY DI
WZZf 2
Fig. 7 The variation of G', G",and n* with shear frequency (f) for
PBAT and PBAT/PAG6 in-situ microfibrillar composites
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