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Fig. S1 X-ray photoelectron spectroscopy results of as-prepared Fe;O4hollow spheres
and Fe,O; hollow spheres after heat treatment at 500°C for 2 h. The binding
energies for Fe 2p;» and Fe 2p;, peaks of as-prepared Fe;O4 hollow spheres
were ~ 0.3 eV lower than those of heat-treated Fe,O; hollow spheres. This
indicates that the as-prepared specimens contain Fe*" and can be identified as
Fe;04 rather than y-Fe,Os.
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Fig. S2 Particle size distribution of (a) as-prepared Fe;O4 hollow spheres and (b) Fe,Os
hollow spheres after heat treatment at S00°C for 2 h. The diameters of 310
particles were measured for each specimen to get the particle size distribution.
The two sizes in each graph are the mode diameters of bimodal particle size
distribution.
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Fig. S3 SEM and TEM images of (a), (b) as-prepared Fe;O4 and (c), (d) Fe,O3 solid
spheres after heat treatment at 500°C for 2 h. The spheres with solid inner
structures were prepared by the solvothermal reaction of C,HsOH solution
containing only Fe(CH;CHOO),.
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(a)
Outer Point (O1) Inner point (02) Outer area (2) Inner area (1)
C 58.15 71.32 5291 63.53
N 5.77 8.65 8.24 9.63
0] 22.59 13.74 24.38 18.64
Fe 11.73 6.27 14.44 8.18
(atomic %)
(b)

—

Area 1 Area 2
C 78.71 71.03
N 6.13 2.52
(0] 9.31 13.63
Fe 5.85 12.82

(atomic %)
Fig. S4 EDS analysis results of as-prepared hollow spheres: (a) hollow spheres and (b)

broken hollow spheres.
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(atomic %)

Area 1 Area 2
C 21.92 61.56
o 44.03 25.42
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Fig. S5 EDS analysis results of Fe,O3 hollow spheres after heat treatment at 500°C for 2
h: (a) hollow spheres and (b) broken hollow spheres.
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Fig. S6 DTA and TG curves of as-prepared Fe;O4 hollow spheres.

Fig. S7 Morphologies of the products after solvothermal reaction of ethanol solution
containing iron (II) acetate and L(+)-Lysine at 200°C (a) for 0.5 h, (b) 1 h and

(c) 2 h.
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Fig. S8 The low and high magnification images of sensor surfaces: (a,b) Fe;O3 hollow

spheres sensor; and (c,d) Pt-doped Fe,Os hollow spheres sensor.
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Fig. S9 EDS analysis results of Pt-doped Fe,O3 hollow spheres after heat treatment at
500°C for 2 h.
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Fig. S10 TEM images of (a,b) Fe-precursors prepared by carbonate precipitation and
(c,d) Fe,Os agglomerated nanoparticles after heat treatment at 500°C for 2 h.



Supplementary Material (ESI) for Journal of Materials Chemistry
This journal is (c) The Royal Society of Chemistry 2011

A Fe;0,JCPDS 88-0135

099,
a g 3
(@ 0.
A A
A Mm

Intensity (Arb. Unit)
>
>
>
>
c > 0
. ,i‘
" ’ "\:’mf‘

2P
(c) A ;%Ec.
A
A
A A
20 30 40 50 60 70

26(deg, CuKa)
Fig. S11 X-ray diffraction patterns of (a) as-prepared Fe;O4 hollow spheres, (b) as-
prepared Pt-doped Fes;O4 hollow spheres, (c) as-prepared Fe;O4 solid spheres,

and (d) as-prepared Fe-carbonate precursors.
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Fig. S12 X-ray diffraction patterns of (a) Fe;Os hollow spheres, (b) Pt-doped Fe,Os
hollow spheres, (c) Fe;O; solid spheres, and (d) Fe,O; agglomerated
nanoparticles after heat treatment at 500°C for 2 h.
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Fig. S13 Ethanol sensing transients of (a) Pt-doped Fe,O; hollow spheres, (b) Fe;Os
hollow spheres, (c) Fe,Os; solid spheres, and (d) Fe,O; agglomerated
nanoparticles at the sensing temperature of 400°C.
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