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Effect of Fillers on Dispersion of Carbon Nanotubes in a Twin-Screw Extruder
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Abstract: In this study, it was attempted to disperse carbon nanotubes (CNTs) in a polymer matrix using a twin-screw
extruder which was good for dispersing fillers of micron sizes but not suitable for dispersing nanometer-sized materials.
Improved dispersion of CNTs could be achieved by the addition of inorganic fillers with different geometrical shapes.
An increase in the matrix viscosity provided a high shear stress on aggregated CNTs, leading to a good dispersion of
CNTs. The presence of the inorganic fillers was supposed to suppress the re-aggregation of CNTs in the regions where
a lower shear stress was applied. As a result, the CNTs dispersion was well stabilized.
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Figure 1. Diagram of screw configuration showing the location of kneading blocks and side feeder.

URo] F2]olH, MWNTE 9/7°] 10~25 nme]|3L Zo]7}
1~25 pmQl CNTo|th. 39| F7] S3A 2= 27 ~12 um
ol &R 7141, SKT-400)2, o] F7] FdAzE &
7l 1~3 um, Z7] ~200 umQ! "Rel7HE2 AL, M-150)E, A
el 71 FAAZE F7 5~20 um, 2o 6 mmS! F2]
A2 I, 301P)2 AFE3I T

ZO2e., 744 Ed93 mPPO%}t 7] 24A= A F =z

A FA7NE MRSt F 3ol dEFo=® TSk, CNT
= side feedeﬁ ARE-3le] B S0 A Bshe Hlo
2 &8 SHsislth AR Tl wyE ek ol
Z7](Model TEK 40MHS, SM Platech, Korea)Z =3-F %]
733+ L/D M7} ZH2F 40 mme} 400]9, 23F wid e+
Figure 13} 4t} &1 A], 235 $5+& 350 rpm, EE 2
50 kg/hrolom, v 2= S9ojA tho]7kx] 280-290-
290-290-290-290-290-300-300-310 °Co] AT}

BM Aged AEE 130°C LEAA] 47 Axsl] §
2 0.05% otz AAAZ &, $ZIAE AR 110 ton &
AE S 7k AREAT7IE o83l AlEE A1ES A3

.1 A2 ASTM D6382] 4ol wetA 5 mm/mine
£e 2 F3 AP ASTM D790 #2400 2173k 2.8 mm/
min®] $=2 Hounsfield?] THsA]E 7] HIOKTS AR5
=43kt WA S PRO-STAT CO. LTD2] PRS-801
resistance system© 2 7}FZ(78 mm) x Al Z(40 mm) x F7|
(4.8 mm) 71| A FHE At WA E L
o ALY A EY =S REEA= 717 InstronAH]
capillary rheometer Model 32113} HitachA}¢] S-4200 SEM
O 7 ZARSIITH

-l

kv

ojgk mAHE, e AX71E Foll o8 oAl $F sk
@% ZH(agglomerate)7} EITHS Hatolgh At S ol g-ao]
FUAE LAIAE, 749l b S dAE7EA] 2

*]74 W ER A Fof #dstA Eulete Aol & 4 Q)
T} A4te] o]z A o] Folxo} slerhe tldE s =4
Aoy A 7]l wEka Zpol 7t Aokl ZIAA A
S8 A Aol 2ot FFo #4ko], CNT9F 2+
dE/‘é Z7A= percolation threshold &7go] UERg 2

ko] 9T}, Figure 25 CNT2] 35S 2.0014 4.5 wi%
77}11 H3}A17] mPPO/CNT E¢HA| o] 1712 B Ho] &
k. ¢k 4 wt% ©]A+¢] ONT a+ekol| A A-§A4ke] CNTZF %4
TE2E YETeEA A Y] 5438 ke AP A
percolation threshold &73o] WEFRiTH

FEA/CNT £33 CNT AR o] $-<73F B4 o2 <ls)
CNT & 71l wabA 71414 ezt S7tshk=dl, ol# e
B4 7= vlEZg 2] CNTZF 83 #4tse 495 A

A= ot a2y & A2 A EY 254 HellA

T 10°F m
g
= ]
Z 107 " e
2
B
g 108 -
o
8
T 100 | =
(2]
0 | n Il L L n L L Il L
0 10 20 30 40 50

CNT content (wt%)

Figure 2. Surface resistivity of mPPO/CNT composites with dif-
ferent CNT contents.
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Figure 3. Mechanical properties of mPPO/CNT composites with
different CNT contents.
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Figure 4. Surface resistivity of mPPO/CNT/talc, mPPO/CNT/mica,
and mPPO/CNT/GF composites with different CNT contents. Con-
tent of inorganic fillers such as talc, mica, and glass fiber was same
as 5.0 wt% for all samples.
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Figure S. Viscosity vs. shear rate at 290 °C for various samples.
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Figure 6. Surface resistivity of mPPO/CNT/talc () and PPO/
CNT/mica (A) composites with different inorganic filler contents.
Content of CNT was same as 3.0 wt% for all samples.

Figure 7. SEM images of mPPO/CNT/mica composites with a mica
loading of (a) 0.0; (b) 20 wt%.
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