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Abstract: Polydopamine/reduced graphene oxide/germanium conductive complex was synthesized by forming ger-
manium crystals uniformly on the surface of the reduced graphene oxide having high electric conductivity and surface
area using polydopamine of nature-inspired adhesion and coating characteristics. The conductive complex was syn-
thesized by a novel one-pot process in the mild condition of room temperature and normal pressure instead of using pre-
established high cost and harsh conditions of high temperature, high pressure, and sintering. The conductive complex
showed the morphological characteristics of anchoring of uniformly dispersed germanium crystals on the surface of
reduced graphene oxide coated with polydopamine. The nanocomposite of poly(vinyl alcohol) and polydopamine/
graphene oxide/germanium complex showed much improved electrical properties owing to the electrical and mor-
phological features of the conductive complex.
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2% PVDF membrane filter 9]0l 33 3 ko] IA
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Figure 1. FTIR spectra of dGOGe complex.
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ol A= rGOSF PDA 7F 73t =44 %o] 3200~3600 cm™ g
Ao|A] HWaL ZFHA e Zlo] SR1E AT 1490 em™e]
FaL 7¥ek 93+ 1GO2t PDA 7+ A9HS: W8l secondary
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Figure 2. TGA curve of dGOGe complex.
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Figure 3. XRD pattern of dGOGe complex.
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Figure 4. Raman spectra of dGOGe complex.
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Figure 5. XPS spectra of dGOGe complex: (a) survey spectrum; (b)
high-resolution spectra of Ge 3d; (c) C 1s.
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Z3EE= A A 1GO-PDA7} B 28 A5 Ge ¢
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Figure 7. EDS elemental mappings of dGOGe complex.
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Figure 8. TEM micrographs of (a) dGOGe; HRTEM; (b) dGOGe;
(c) Ge nanoparticle (Inset: SAED pattern for Ge nanoparticle).
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I3kt Figure 8(c)llr AR AR} ZAAEL 0.2 nme] d-
spacing®Z U Ge YRR AP (220)0F ARI1EHS ¢

han IR =4 Fl-
T UATE? ESH selected-area electron diffraction(SAED) 3
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Figure 9. Electrical conductivity of GO, GOGe, dGOGe, and hGOGe
complex.
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