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Fig. 1 SEM images of CSA-doped polyaniline films electropolymerized under different additives and concentrations: (a) without any
additives, (b) 0.25 mol/L NaCl, (¢) 1 mol/L NaCl, (d) 0.25 mol/L LiCl, (e) 1.0 mol/L LiCl, (f) 1.0 mol/L 1,2-Benzenediol, (g)
5.0 mol/L 1,2-benzenediol, (h) 0.25 mol/L maltodextrin and (i) 1.0 mol/L maltodextrin
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Fig. 2 Influences of additives and their concentrations on the infrared emissivities (8 ~12 pum) of polyaniline films: (a) NaCl, (b) LiCl,

(¢) 1,2-benzenediol and (d) maltodextrin
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Fig. 3 Influences of additives and their concentrations on the infrared emissivities and conductivities of polyaniline films: (a) NaCl, (b)

LiCl, (c) 1,2-benzenediol and (d) maltodextrin

£ is emissivity, and ¢ is conductivity.
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Fig. 4 [Influences of additives and their concentrations on the infrared emissivities and average roughness of polyaniline films: (a) LiCl,
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Where & is emissivity, and R, is average roughness.
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Fig. 5 SEM images of CSA-doped polyaniline films in 1 mol/L maltodextrin electrolyte with different magnifications
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Fig. 6 Photos of CSA-doped polyaniline films in 1 mol/L maltodextrin electrolyte: (a) maltodextrin and (b) 1 mol/L

maltodextrin/0. 3 x 10 > mol/L polyacrylic acid
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Fig. 7 The effect of polyacrylic acid (PAA) on the emissivity and conductivity of PANI films electropolymerized in 1 mol/L maltodextrin

(a) emissitance spectra and (b) PAA concentration dependence of conductivity and emissivity

Where ¢ is emissivity; and ¢ is conductivity.
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Preparation of Polyaniline Films with High Infrared Emissivity
and High Electrical Conductivity

Hong-yan Ju''?, Lei Zhan®, Da-guang Fu®, Ji Li®, Xian-hong Wang’" , Fo-song Wang’
(" University of Chinese Academy of Sciences, Beijing 100039)
(*Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry ,
Chinese Academy of Sciences, Changchun 130022)

Abstract High-infrared emissitivity and high-electrical conductivity polyaniline (PANI) films were prepared
by electrochemical deposition of aniline in aqueous solution of camphorsufonated acid (CSA) in the presence
of additives such as the inorganic salt or maltodextrin,etc. The roughness and emissivity of PANI films can be
adjusted by addition of a suitable additive. When small size inorganic salts like NaCl or LiCl were used as
additives, the roughness of PANI films was enhanced accompanied with 0. 16 ~ 0.26 increase in infrared
emissivity. Large size organic molecules such as maltodextrin can significantly enhance the roughness of PANI
films, and infrared emissivity can reach 0. 84 with an increment of 0. 53. The increasing emissivity of PANI
films may be attributed to the particular surface morphology , where deep-cave structure exists,accompanied by
hill-like and ridge-like patterns. The particular surface morphology of PANI films formed by the maltodextrin
molecules with different molecular weight and size was beneficial for the absorption of infrared radiation with
different wavelengths, and thereby the emissivity of films increased. Considering that high concentrations of
maltodextrin may destroy the intactness of films rendering films fracture and low electrical conductivity,
polyacrylic acid was chosen as the second additive. In an electrolyte consisting of 1 mol/L maltodextrin and
0.3 x 10 ~* mol/L polyacrylic acid,intact PANI film with emissivity of 0. 84 and conductivity of up to 109 S/
cm can be prepared.
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