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Biomimetic synthesis of
poly(ethyleneimine)-silica hybrids
regulated by cooling rate and solution
conditions

Synthetic Chemistry Lab.,
Kawamura Institute of

Chemical Research',
Shanghai Institute of
Ceramics, Chinese

Academy of Sciences”

OXin-ling Liu, Pei-Xin Zhu,
Ren-Hua Jin

Inspired by the formation of silica in biological systems, poly(ethyleneimine) (PEI),
which work as catalyst, templates and scaffolds, was used to direct the fabrication of
silica under mild conditions. Through exerting control on the crystallization and
assembly of PEI by simply modulating the cooling rate, some PEI aggregates with
special morphologies were easily directed. From these pre-organized PEI aggregates a
series of silica was replicated via sol-gel reactions of methyl silicate-51. By tuning
various conditions of PEI crystallization, we systematically controlled silica structures
with nano-dimensions.
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Programmable generation of silica
nanostructures by biomimetic
silicification on the self-assembled
polyamine aggregates

Synthetic Chemistry Lab.,
Kawamura Institute of

Chemical Researchl, JST-
CREST?

(OlJian-Jin Yuan and Ren-Hua
Jin

Silica biomineralization has inspired the numerous studies on the biomimetic silica
synthesis by using either synthetic or biologically derived amine-containing
(macro)molecules. We have developed using self-assembled aggregates of linear
polyethyleneimine (LPEI) as biomimetic template/catalyst/scaffold for the
programmable generation of silica nanostructure. The silica deposition was performed in
water under ambient conditions. Our process could be used for silica mineralization in
solution for nanostructured silica powder and on the substrate surface for the
construction of nanograss surface. The silica nanostructure ranging from nanofiber,
nanoribbon, nanosheet to ultrathin nanotube, could be controlled by simply adjusting the
self-assembling condition of LPEI.
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