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Fig. 1 (a) and (b) SEM images of side views of human hair
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Fig. 2 Thermal analysis of hair

(a)), IR A HCH & Fr (& 3(b)) ATLAFE H, BIORAE B RLAR 2y 1o Y RE R S AR HE AR T A,
B R EBUR EBUR AR, L6 R B3R B8 J R AR 51 6 T SR (18T 3 (=) \ () 1 Sk Br 45 36
1) i A TEOS 24 Hif K 44 Bir 18 (9 — E AL BESIOK B B9 S0 — A AL RERUREHERR B 8L, 76 8% )~
FERANLE BB AR BN, Bt 2pm. LR DL ESER, BATTLASEI T 458 RIKBEA
TEOS fF Bif 9Kt 3 3k S 25 4 i S 3] AU A2 7 R Tl UURRGE AR, B SRR R 2R A — S AL B B0k
BHISMNES S KRB A AESJ7 AL, H6 R B R B A B 1R B By &

et TE

B )
L ~

P 3 BAKBERS () (b) I E RERR 216 (0)

TR N » >
N A

< .."‘._ "

el il Pl > &
SHRTIRAR A L Si02 R E M ARNEER A

Fig. 3 SEM images of SiO2 microtubes synthesized with silicate (a)~(b) and TEOS (c) as precursors
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Fig. 4 (a) Digital image of an array of porous titania mcirotubes, (b) and (¢) SEM side views of a
titania microtube at various magnifications, (d) magnified image of a titania platelet, (e) and (f)

cross-sectional view and magnified image of a titania microtube
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Fig. 6 SEM images of titania microtubes with hair pretreated with alkaline (a) and H2O2/alkaline (b)
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Figl7 'TEM image (a) and histogram (b) of gold nanoparticles in titania microtubes

The specimen was briefly sonicated before transferred to TEM grid
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Facile Fabrication of Porous Titania Microtube Arrays by Replication of
Human Hair

LIU Shu-Xia, HE Jun-Hui
(Technical Institute’of Physics’and Chemistry, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: - The structure of hair was replicated via a sol-gel process using human hair as the
template. When using silicate and TEOS as the precursor, the cell structure of hair cuticle was
not well replicated. When using Ti (OnBu)4 as the precursor, however, titania microtubes were
obtained, with nanopores in their wall and nanoporous platelets on their outer surfaces, which
were derived from cuticle cells on hair surfaces. The nanopores in the microtubes acted as an
effective nanoreactor for in situ synthesis of Au nanoparticles. The microchannels, nanopores and
noble metal nanoparticles may provide a unique combination that would be attractive in such

applications as catalysis, adsorption, and separation.
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