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Preparation and properties of MWNTs/PBO blend fiber

ZHU Huijun, JIN Junhong, LI Guang”, YANG Shenglin, JIANG Jianming
(State Key Laboratory for Modification of Chemical Fibers and Polymer Materials,
Donghua University, Shanghai 201620, China)

Abstract: With in-situ bending various contents of multi- wall carbon nanotubes (MWNTs) were introduced into
the solution polymerization system of poly (p-phenylene benzobisoxazole) (PBO), and the blends were spun into
high performance fibers via liquid crystal spinning. Under the observation with a polarized optical microscope, it is
found that the pre-diffusion in poly(phosphoric acid) (PPA) instead of direct adding MWNTs will promise better
dispersion in PBO. The mechanical and thermal properties of PBO and MWNTs/PBO fibers were tested by a tensile
strength tester and thermogravimetric analyzer. The results show that the tensile strength and modulus of the blend
fiber containing 2% MWNTs are 4. 69 GPa and 128. 8 GPa respectively, which are approximately 24 % and 23.5%
higher than of the pure PBO fibers. The decomposition temperature of the composites is also improved from 668. 9 C
to 700. 8 C. When the mass fraction increases to 5%, MWNTs aggregate seriously, giving a negative influence on
the spinnability of MWNTs/PBO blend and the mechanical properties of the blend fibers.
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Fig.1 The FTIR spectra of MWNTs
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Table 1 (200) direction crystal size and axial orientation
of PBO and MWNTs/PBO composites

Sample Lo /A Fiber axial orientation/ %
PBO 47.9 81.62
MPBO?2 46. 1 80. 64
MPBO5 43.9 75.09
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Fig. 3 Wide-angle X-ray diffraction of PBO and MWNTs/PBO

AL . R & B, (200) By bk Ro~F o b &
MWNTs Byhn A REAR, X 86 B MWNTs 5 im A
ST PBO 43 1 I3 B HES AT ]
2.4 MWNTs 22T 4% N2 MHREMNEIT

28 2 AT, A ok 27 2 45 5 R0 B ) o Sk A )
S AGE X4 % 5 MWNTs {75 o] {f £ 4 149 )
FHEREREIR K &, fEG S E N 35 m/min
mF, MPBO2 Ky L ff 58 &£ 4 4. 14 GPa, & >
110.15 GPa, #iF PBO £ 4i 42 /& 7 18.7% #
9.7%; LW N 50 m/min B, MPBO2 [ i fif
RIS H T 4.69 GPa, fiftky 128.8 GPa, L
PBO £F 4 #2755 7 24. 2% 1 23.5% ., 4l PBO %%
L8 FE AT LIGAE] 60 m/min DL F . B SR FE R B
4334 4. 19 GPa 1 109. 48 GPa, 41K 4% 5 PBO
43 18] B A ELAE AL 3 S BT OE o <57 36 TA Sk 2 ok 44
KAEFI PBO A W 1 e 5 e A T R AR T Wb R AE
FHE Tl & B0 s 4 oK A5 1 B 5 AR RN B 98
T REHE R B A R B A I 22 B . X W] BR R RO ik
YKk — s il 25 A S B A sS AT RL K
MWNTs BE[R] 1 B0 7 SH Z % m ., f POM K

AL B AR OK A I B A Bl S V0 B AT R . X
KKK T LR 4T 51, 25 e ARy 5], i
DISREE PR W, (HP i e —E &,
b, MEEFESEHEE M 35 m/min $£ & F] 50 m/min,
PBO £F- 2 i S {3 BF #2325 T 8. 36%, 1 MPBO2
PR T 13040, X JE B N 4 5 R 4R AN ALl
PBO K45 4 (9 B m) B2 4 . W& 7 MWNTSs
(R 1wl HE B
2.5 MWNTs/PBO £ 4 By i 8 9 47

4 3 PBO Fl MWNTs/PBO £ 4 75 N, <41
PR E R, A )L MWNTs/PBO HA K
TR HAPERE . RESL 150 CZ B A B4 26 ok B T 4E
S TR B R K 43 . uMPBOS Fil MPBOS 7E 300 ~
400 CH M —ERRE, XATREEH TRAEWMER
BRI BRI S, 5~ mbrgEks T
MWNTs Ml PBO Z [a] /9 55 # W 297, H
NETZSCH - TA Proteus (Version4. 8. 2) #x {4 X}
TGA MM 400~800 CHEFT 1 434, 45 W3k 3.
MWNTs B fin A 153 52 & 6 ORI $4 82 € 1P BE 4L
PBO A TR KM . WA 2208 MWNTs, Hii
AR IRFE] T 700.8°C L i PBO Ay 4 #4706 i
1 668°C,

%3 PBO K MWNTs/PBO £ % 14 Bt Lt 8%
Table 3 Comparison of the thermal properties

of PBO and MWNTs/PBO fibers

Temperature/ C Relative mass

Sample

Onset End DTG Peak 4t 800C/%
PBO 668. 9 730. 6 708. 0 64.5
uMPBO5 689, 6 741.9 723.0 63. 3
MPBO5  692.5 741.1 723.1 64. 8
MPBO2  700.8 751.5 725.9 67. 4

K2 AEEHLEET PBO K MWNTs/PBO £F 4 i Hi {058 B fnfr (i &
Table 2 Tensile strength (TS) and tensile modulus (TM) of PBO and MWNTs/PBO fibers under different take-up speeds GPa

Take-up speed/ PBO MPBO2 MPBO5 uMPBO3

(memin~1) TS ™ TS TS ™ TS T™
30 — - - 2.72 113. 44 2.12 104. 31
35 3.49 100. 40 4.14 110.15 — - - -

50 3.78 104. 32 4.69 128. 80 - — - -
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