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Figure 1 Preparation of chiral titanium dioxide
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Figure 2 (a) SEM micrograph of TiO, fibers just after the organic template was removed by heat treatment;

(b) SEM image showing the cross section of one hollow fiber
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Figure 3 Titania replicas of natural cellulosic substances

(a) FE-SEM of “titania paper”; (b) SEM image of “titania cloth”; (¢) SEM image of “titania cotton”

1.2 SnO, #4144
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Figure 4 Representative illustration of metal oxide nanotube synthesis by applying the surface sol-gel
process on cellulose fibers
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Figure 5 Schematic illustration of synthesis process of hierarchical mesoporous silica nanotubes templated by

natural cellulose substance
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Figure 6 (a) FE-SEM image of the mesoporous silica nanotube sheet, showing nanotube assemblies;
(b) FE-SEM image of two individual mesoporous silica nanotubes; (¢) TEM image of an isolated mesoporous
titania/silica nanotube after calcination, the arrows point out precoated ultrathin titania layer; (d) TEM image of
one selected mesoporous silica nanotube resulted after H, SO, treatment. The inset in (d) shows the

enlarged image of the corresponding sample
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Figure 7 ITO (In2Snl) nanotubes obtained by the artificial fossil approach using commercial filter paper as template
(a) Low-magnification FE-SEM micrograph of the ITO nanotube sheet; (b) FE-SEM image of ITO nanotube assemblies;
(¢) FE-SEM image of one individual I'TO nanotube isolated from the assembly; inset shows high-magnification image of

opening of the nanotube
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Figure 8 The as-calcined nanofibrous rutile-titania/carbon composite

(a) low-magnification FE-SEM image of the sample showing nanofiber assemblies;

(b) FE-SEM image of the morphological details of the boxed area in (a)
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Cellulose nanofibres of the bulk filter paper (a) were firstly coated with silica thin layer (b) ., followed by ferritin
monolayer immobilization (¢). Then the initial Fe(II) core was replaced by Fe(II) core (d), and again silica thin

layer was deposited covering the reconstituted ferritin molecules as well as each cellulose nanofibre (e).

Finally calcination was done to remove

protein shell and cellulose, and the Fe(Il) core is oxidized into y-Fe, O, ()
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Research Progress of Controlled Functional Nanomaterials by

Cellulose Template

ZHANG Rong, WU Tong, LIU Jie, ZHENG Xue-jing” , PEI Ying” , TANG Ke-yong
(School of Materials Science and Technology » Zhengzhou University . Zhengzhou 450000, China)

Abstract: Cellulose, the most abundant natural macromolecular material on earth, shows nontoxic., regenerative,

inexpensive, unique structural structures from macro-to molecular scales. The hydrogen bonding endows cellulose porous

network structure at nanometer levels. Due to the specific molecular arrangement and multilevel spatial structure, cellulose

is widely used as a biological template for controllable preparation of nanomaterials. In this paper, we reviewed the

preparation of various functional nanomaterials by using cellulose as template, including oxidate nanomaterials, metal
nanomaterials, inorganic compound nanomaterials and other inorganic nanomaterials. We also looked forward to the future
research direction of cellulose template controllable functional nanomaterials.

Key words: Cellulose template; Controlled preparation; Inorganic nanomaterial; Functional material
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