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Fig. 1 Chemical structure of 8 nucleating

agent (B-NA——TMB-5)
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Fig. 2 Preparation of PP/B-NA-MWCNTSs nanocomposites
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Fig. 3 FTIR spectra of (a) MWCNTs, (b) B-NA-

MWCNTs and (c¢) B-NA

D

3

=

2

g

.g

: \_
g

5]

-2

3000 2500 2000 1500 1000

Wavenumber (cm ™)

Fig. 4 Raman spectra of (a) MWCNTs and (b) B-NA-
MWCNTs

Fig. 5 TEM image of B-NA-MWCNTs

Q.

Fig. 6  Pictures of MWCNTs in DCB for 7 days,
MWCNTs (left) and B-NA-MWCNTSs (right)
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Fig. 7 XRD patterns of the samples; (a) PP, (b) PP/
MWCNTs (5.0 wt% ), (¢) PP/B-NA, (d) PP/B-NA-MWCNTs
(0.7 wt% ), (e) PP/B-NA-MWCNTs (2 wt% ) and (f) PP/B-
NA-MWCNTs (5.0 wt% )
The content of B-NA is 0. 1 wt% .

Table 1 WAXD parameters of PP and nanocomposites

Sample X (%) K. (B) (%)
PP 39.0 —
PP/B-NA 61.9 90. 8
PP/MWCNTSs (5.0 wi% ) 49.3 —
PP/B-NA-MWCNTs (0.7 wt% ) 72.7 91.4
PP/B-NA-MWCNTSs (2.0 wt% ) 77.1 84.0
PP/B-NA-MWCNTs (5.0 wt% ) 61.2 34.3

59% , 3% S BT A A0 A A A% B0 1
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B ik 90. 8% . #£ PP/B-NA-MWCNTs {4 % 1, b
# B-NA-MWCNTs & & ()38 Jin, BP MWCNTs & &
3G N (B-NA & it — 58 ) , 45 & A S5 1S 5 ok
NW) #s O, B F B-NA-MWCNTs i B-NA Al
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EE 1.0 x107" S/em; 24 B-NA-MWCNTs & & ik
B 5 wit% I, G AR SR T 4R = F] 4,00 x
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Fig. 8 Electrical conductivity of PP with different contents

of MWCNTs
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Fig. 9 FE-SEM images of etched fractured surfaces of (a) PP/MWCNTs (5 wt% ) ,(b) PP/B-NA-MWCNTs (5 wt% ), (c¢) megascopic of (a)

and (d) megascopic of (b)
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[ %} PP/B-NA-MWCNTs 44K & & b1 kL AT R
AR . DA P v il £k n] DL 38 H S R B A L 2
et FSF TR 14 0 A 51 18 DR Dl /0 ) 5, T e 45
R NETRE SRS SN N AN NI A =R 7
(14 5 HL P BB R A RS % SR/ (BRI A5 R 285 8 T 1Y
AL ) R VI S K. E o L Rk R A
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Fig. 10  The relation of electrical conductivity of PP/B-NA-MWCNTSs

nanocomposites to isothermal crystallization time at 130°C: (a) 0.5
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Fig. 11  The relation of electrical conductivity of PP/B-NA-
MWCNTs nanocomposites to isothermal crystallization time at

140°C: (a) 0.5 wt% , (b) 1.0 wit% and (c) 2.0 wt%
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Fig. 12 The XRD spectrum of PP/B-NA-MWCNTs (2.0 wt% ) nanocomposites with different isothermal crystallization temperature: (a) 130°C

and (b) 140°C

Table 2 Crystal parameters of PP/B-NA-MWCNTs (2.0 wt% )

Isothermal treatment 130C 140°C
PP/B-NA-MWCNTs X, X.(B) X, X.(B)
(2.0 wt%) (%) (%) (%) (%)
0.5 h 55.3 72.2 44.3 22.2
3.0h 74.0 77.8 — —
4.0 h — — 78.6 28.9
24 h 82.5 93.3 86.4 25.4

B E A SRS T R R R,
1% BRAE S5 R4S S0 ), 2 DUSOR AR K O 3, T8
TARZ AN R A, e B A T Y A4S N e 4 K
B2 EE TR AN K, T IO RE B X BOR, —
) B A0 KA 23 A B A S80S ALK, HUBETE J) A
T R FL R 2% 5 BB A 45 A I TR S, SRS e A
TR A A A R 32 W 18 A8 75 Btk 29 oK A8 78
/N TG SE T DX 38K P ORI HE A1, A A% 2 TR] B8 s/ A
T Jay v 1 2 45 K 1) T, R S 500 ) 4 vy 5 (LI
A 2 f I [A) A 4 2 18 O S R A R BT 22
FBCOR 3 v I 28 1) T 42, 7 AR AR 22 BT AT fil F e R
R AR B LB R IR AN AT 13 R

i3 LB B, FRATT R B 4 e R B O 4 T
PABK fdt MWCNTs 52 3P i fic A 5 L I 465, DA T 358
EIBCREHIVIC R R RS E T RIVE e/ Ve L P
SRR SE R VR RE VA P PR I T — 0T Y SEL B

3 it

(1) RHH B-NA A 4L a1 MWCNTSs 4 2%

—— Simulate electronic access

Crystalline region
oW Multiwall carbon nanotubes

Fig. 13 Scheme of electrical mechanism of PP/B-NA-

MWCNTSs nanocomposites
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B IR HR MR 1 /D L o
I 205 7 5 1 i A T/ BB i o
i85 0 2% L 5 SOMR (45 FE U5 PR 2 B i85 19 9
i i A I 45 1 7 6K )
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DISPERSION AND CRYSTALLIZATION BEHAVIOR OF POLYPROPYLENE
NANCOMPOSITES WITH g NUCLEATING AGENT MODIFIED
MULTIWALL CARBON NANOTUBES

ZHANG Ling, HU Bin, LI Chunzhong
(Key Laboratory for Ultrafine Materials of Ministry of Education, East China University of Science and Technology, Shanghai 200237)

Abstract Non-colavent modification of multiwall carbon nanotubes (MWCNTs) by arylamides compound S3-
nucleating agent (B-NA) through m-m interaction was found to improve the dispersion of MWCNTSs in the
polypropylene ( PP) matrix, increase the crystallinity of PP, decrease the crystal size, and increase the
electrical conductivity of their composites. The morphology, crystallization behavior and the electrical
conductivity of the nanocomposites were investigated by field emission scanning electron microscopy
(FESEM) ,wide-angle X-ray diffraction ( WAXD) and properties test. The characterizaiton of B-NA-MWCNTSs
showed that B8-NA was successfully adsorbed on the surfaces of MWCNTs. The incorporation of 8-NA-MWCNTs
results in the formation of rich B-form crystals for PP higher crystallinity and smaller crystalline sizes. FESEM
observation showed that homogeneous compact network structure of 8-NA-MWCNTs was obtained due to the
smaller and more uniform crystalline region. Consequently , the PP/B-NA-MWCNTs nanocomposites possess a
high electrical conductivity and a low percolation threshold of 0.3 wt% B-NA-MWCNTs, which is associated
with the homogeneous compact network structure of B-NA-MWCNTs. The electrical conductivity of PP/B-NA-
MWCNTSs (5 wt% ) was up to 4.0 x 10 > S/cm, which was 3 and 11 orders higher than that of PP/MWCNTSs
and PP ,respectively. The effect of the crystalline size on the electrical conductivity of the nanocomposites was
studied by isothermal crystallization method. The electrical conductivity of PP/B-NA-MWCNTs was increased at
first and then decreased with increasing time of isothermal crystallization. And the more MWCNTSs added,
earlier the maximum conductivity of PP/B-NA-MWCNTs appeared. At the same content of MWCNTs, the
isothermal time for the maximum conductivity at 140°C was longer than that at 130°C. The results imply that
high electrical conductivity with optimal MWCNTs network structure can be obtained by controlling the
crystallization conditions.

Keywords MWCNTs, 8 Nucleating agent (8-NA), Nanocomposites, Electrical conductivity, Isothermal

crystallization



