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A New Kind of Fire-resistant I norganic Paper
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(State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ceramics, Chinese
Academy of Sciences, Shanghai 200050, China)

Abstract: A new kind of highly flexible fire-resistant inorganic paper made from ultralong hydroxyapatite
nanowires is reviewed. The fire-resistant inorganic paper exhibits high flexibility, high biocompatibility, nonflam-
mability, high thermal stability, and excellent mechanical properties, which can be used for writing and printing, and
is promising for permanent and safe storage of information, such as archives and important documents. The prepa-
ration process of this new kind of fire-resistant inorganic paper is environmentally friendly. The fire-resistant inor-
ganic paper has many other potential applications in various fields. This new kind of fire-resistant inorganic paper
provides a promising perspective for a possible substitute for the traditional cellulose paper, which has caused seri-
ous natural resource and environmental problems. In this review, we introduce the recent progress made in the re-
search of this new kind of fire-resistant inorganic paper. Various kinds of fire-resistant paper sheets made from ul-
tralong hydroxyapatite nanowires with different functions and applications are reviewed, including fire-resistant
paper, superhydrophobic fire-resistant paper, antibacterial fire-resistant paper, photoluminescent fire-resistant paper,
biomedical test paper, biopaper, refractory protection layer of the fiber-optic cable, and high-efficient filtration

paper.
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Fig. 1 Highly flexible ultralong hydroxyapatite nanowires
prepared by the calcium oleate precursor solvothermal meth-
odi2

(a, b) SEM micrographs; (c) TEM micrograph with inset showing a
SAED (selected-area electron diffraction) pattern of a single ultralong
hydroxyapatite nanowire; (d) The formation of a long fiber with a
length of ~28 mm from an ethanol dispersion of ultralong hydroxyapa-
tite nanowires
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Fig. 2 (a) A digital image of the new kind of highly flexible
fire-resistant paper made from ultralong hydroxyapatite nan-
owires; (b) English words and Chinese characters with different
colors printed on the fire-resistant ultralong hydroxyapatite
nanowire paper by using a commercial ink-jet printer*?
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Fig. 3 Digital images of the highly flexible fire-resistant ul-
tralong hydroxyapatite nanowire paper with an A4 size®
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Fig. 4 lllustration of the excellent fire-resistance and high-
temperature resistance of the as-prepared highly flexible fire-
resistant paper based on ultralong hydroxyapatite nanowires,
and the commercial cellulose paper is used for comparison'*?
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Fig. 5 Adsorption properties of the highly flexible fire-resis-
tant paper made from ultralong hydroxyapatite nanowires*?
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Fig. 6 Liquid repellency tests for a new kind of fire-resistant superhydrophobic layered paper based on
ultralong hydroxyapatite nanowires and its excellent thermal stability!®!

B 7 8 HAP AR L7 /KT AR T B T3 R K
Ak 4y e

Fig. 7 Oil/water separation of the fire-resistant superhydro-
phobic ultralong hydroxyapatite nanowire paper!
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