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Fig. 1 SEM (a,b) and TEM (c) images of PACP (90:10) copolymers prepared under magnetic stirring (a) and without stirring (b,c¢)

in NH; « H, 0 solution at 25°C for 24 h
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Fig. 2 SEM images of the polymers prepared in NH; - H, O solution at 25°C for 24 h with different ANI: PY molar ratios: (a) 100: 0

(PANI), (b) 50:50, (¢) 10:90 and (d) 0:100 ( PPY)
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Fig. 3 SEM (a,b) and TEM (c,d,e) images of PACP (90:10) copolymers prepared at 25°C for 24 h in different reaction media:

(a) deionized water, (b,c,d) NaOH and (e) HCI

Fig. 4 SEM images of PACP (90:10) hollow spheres prepared in NH; « H, O solution at 25°C under different polymerization times:

(a) 0.5h, (b) L h, (¢)2h, (d)4hand (e) 12 h
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Scheme 1 Schematic illustration of the possible formation mechanism of PACP copolymers with different morphologies
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Fig. 5 FTIR spectra (a) and wide-angle X-ray
diffractograms (b) of polyaniline ( PANI), PACP
(90 : 10) copolymer and polypyrrole ( PPY )
prepared in NH, -H, O solution at 25%C for 24 h
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Table 1 The solubility and solution color of PANI, PACP (90:10) copolymer and PPY in different solvents

Solubility® in solvents and solution color”

Samples
NMP Formic acid DMSO DMF H,S0,
PANI S (M) S (DP) S (OR) S (DP) S (DB)
PACP(90:10) S (DO) S (DR) S (DR) S (DR) S (BP)
PPY IS (CL) SS (Y) IS (CL) IS (CL) SS (DY)

* Solubility ;S = soluble; IS = insoluble; SS = slightly soluble; ” Solution color;M = magenta; BP = dark purple; OR = orange red; DB = dark

black; DO =deep orange; DR = dark red; CL = colourless; Y = yellowish; DY = deep yellow
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Fig. 6 TGA curves of the PANI, PACP (90: 10) hollow
spheres and PPY samples
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Fig. 7 Wide-angle X-ray diffraction curve (a) and TEM image (b) of PACP hollow spheres adsorbing silver ions
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SELF-ASSEMBLY PREPARATION AND PROPERTIES OF
POLY ( ANILINE-co-PYRROLE) HOLLOW SPHERES

Qiu-feng Lii, Jia-yin Zhang, Zhi-wei He

( College of Materials Science and Engineering, Fuzhou University, Fuzhou 350108)

Abstract  Self-assembled poly ( aniline-co-pyrrole ) ( PACP) hollow spheres were prepared via dilute
polymerization under an unstirred condition using ammonia as a polymerization medium. The morphology of the
PACP copolymers was studied by choosing several important parameters such as stirring condition, comonomer
molar ratio, synthetic media and polymerization time. The morphology, structure and properties of the PACP
copolymer spheres were characterized by scanning electron microscopy, transmission electron microscopy,
FTIR ,wide angle X-ray diffraction, thermogravimetric analysis and four-probe technique. It was found that the
above-mentioned polymerization conditions had important influence on the morphology of the PACP
copolymers. The polymerization parameters could be used to guide the PACP copolymer morphology from
flower-like structures to hollow spheres in polymerization process. Uniform self-assembled PACP copolymer
hollow spheres with outer diameter and shell thickness of 610 ~ 863 nm and 144 ~ 162 nm,respectively, formed
under the optimal polymerization conditions of an unstirred condition, comonomer concentration of 0. 05 mol/L
in ammonia solution for 24 h. Moreover, the Ag( I ) ions adsorbability of the PACP copolymer spheres was
examined. TEM and wide angle X-ray diffraction results showed that silver nanoparticles with 10 ~30 nm size
were homogeneously dispersed in the PACP copolymer hollow spheres after adsorption, indicating that the
copolymer spheres would had reactive adsorbability of Ag( [ ) ions.

Keywords Poly ( aniline-co-pyrrole ) , Self-assembly, Hollow spheres, Dilute polymerization, Adsorption

property





