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Preparation and Characterization of Polyaniline(PANI)/Ce(OH);-Pr,0;-3H,0/
Graphite Nanosheets(NanoG) Nanocomposites
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Abstract: A new method for the preparation of polyaniline (PANI)/Ce (OH);-PrO; -3H,0/graphite nanosheets
nanocomposite was developed. Graphite nanosheets (NanoG) were prepared by treating the expanded graphite with
sonication in aqueous alcohol solution. The new nanocomposites were prepared via in situ polymerization of aniline
monomer in the presence of graphite nanosheets and Ce(OH);-Pr,05+3H,0 through reverse micelle template, in which
the aniline was designated as oily phase. The component, structure and properties of PANI/Ce (OH);-Pr,05 +3H,0/
NanoG nanocomposite were characterized by FTIR, SEM, TEM and XRD techniques. The electrical conductivity and
thermal stability were studied. The results show that every component is dispersed uniformly and the inorganic
nanoparticles Ce (OH)3-Pr,0; -3H,0 are presented in small rod forms in the system. From the thermogravimetric
analysis, the introduction of graphite nanosheets and inorganic nanopartices is beneficial for the thermal stability of
PANI. The electrical conductivity results show that the high-aspect-ratio structure of graphite nanosheets plays an
important role in forming conducting network in PANI matrix.The measured percolation threshold of PANI/Ce(OH)s-

Pr,03/NanoG at room temperature was under 1.0wt%.
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Fig.1 SEM images of graphite nanosheets
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Fig.2 TEM micrograph of graphite nanosheets
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The k value is 1.5%, 1.0%, 0.8%, 0.6%, 0.4% and 0.1% for figure a, b, ¢, d, e and f, respectlvely
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Fig.3 SEM images of PANI/Ce(OH);-Pr,05+3H,0/NanoG nanocomposite
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Fig4 TEM micrograph of PANI/Ce(OH);-Pr,05-3H,0/
NanoG nanocomposite
T YKL T RN G W AR T LUK G o8, A s gk
R R 10~40 nm, “FYRARZ) R 450 nm, 30
TRRWERN, T4 M THLERS Y EADIE L
S L LI E AR E G AR SRR
2.3 X-ST&LTST A
& 5 43 51 A PANI/Ce (OH)s-Pr,0; - 3H,0/NanoG
YK E A MEL NanoG 19 XRD A7 9 B FE S 1 T4 1
M2 BINZE 1 RAT L A3, BGR 1 4 i
T PANI/Ce(OH);-Pr,0; - 3H,0/NanoG 44 K & & #1 K
i) XRD s, B 2 i 2 AT 4T I% 20=33.46°
M1 260=70.32°4 NanoG FJ ¥§ A £i1 5F 0§ . 1fi PANI/
Ce(OH);-Pr,05+ 3H,0/NanoG A1 K & &4 EHH XRD 1

PNVR S ﬁ‘:PANI/Ce(OH)yPrZOy 3H,0/NanoG & & # kil 2 5 R 1E 613
3
51
2]
£ 31
=
BN A
21
ol L SR !
2 10 20 30 40 50 60 70
20/ ()

55 PANI/Ce(OH)s-Pry05- 3H,0/NanoG 41K & & #1
()M NanoG(2)#J XRD
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nanocomposite(1) and NanoG(2)
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Table 1 XRD data of PANI/Ce(OH);-Pr,0;-3H,0/NanoG nanocomposite

201/ (°) D spacing / nm Relative intensity FWHM / mm Integrated intensity

9.8 1.129 77 0.040 62.46
14.6 0.7618 100 0.080 161.88
26.1 0.4287 55 0.120 133.99
29.5 0.3807 30 0.040 24.31

315 0.3165 53 0.060 62.15

32.4 0.3255 47 0.040 57.30
36.8 0.3067 41 0.120 99.89

55.5 0.2079 12 0.040 10.134
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Fig.8 Schematic illustration of aspect-ratio of fillers on

the formation of a conducting network
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Fig.9 TG curves of pure PANI (1) and PANI /Pr,05-
Ce(OH)y/NanoG nanocomposite (2)
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