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1. Experimental section
The magnetic Fe;O4 nanotubes were obtained by hydrothermal treatment of a Fe,(SO4);
solution in the presence of egg albumin at 140 °C for 24 h. Typically, 20 ml of aqueous
Fex(S04)s solution (0.05 M) and 5 ml of egg albumin were mixed with stirring. After
being stirred with a magnetic blender for 5 min, the solution turned orange. 8 ml absolute
ethanol (CH3;CH,OH) was added to the above solution. Finally, a 10 ml of 80 wt %
hydrazine hydrate solution (N,H4-H,0O) was added dropwise to the above solution with
vigorous stirring. After stirring for 10 min, the mixture was transferred into a 50 ml of
Teflon-lined stainless-steel autoclave, which was treated at 140 °C for 24 h. After the
autoclave had cooled to room temperature, the precipitate was separated by centrifugation,
washed with absolute ethanol and de-ionized water, and dried under vacuum at 60 °C.
X-ray powder diffraction (XRD) was carried out on an XRD-6000 (Japan) X-ray

diffractometer with Cu-Ka radiation (1=1.54060 A) at a scanning rate of 0.05 og7,
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Scanning electron microscopy (SEM) micrographs were taken using a Hitachi S-4800
Scanning electron microscope. Transmission electron microscopy (TEM) micrographs
and High-resolution transmission electron microscopy (HRTEM) was performed using
JEM 2010 F microscopes operated at optimum defocus with accelerating voltages of 200
kV. Magnetic hysteresis loops are measured using a vibrating sample magnetometer
(VSM, BHV-55). For magnetization measurements the powder is pressed strongly and

fixed in a small cylindrical plastic box.

2. The amount of the egg albumin affect on the morphology.

Fig. S1(a) shows the SEM image obtained in the absence of egg albumin. Without the
addition of egg albumin into the reaction system, uniform nanoparticles were obtained
via the direct reaction between aqueous Fe,(SO4); and N,H4-H,O solutions in the present
of ethanol at 140 °C for 24 h. When 1 mL egg albumin was used, large-scale flake-like
morphology were formed [Fig. S1 (b)]. When egg albumin was increased to 3 mL,
compared with the above results [Fig. S1 (c)], some nanotubes and a large number thin

sheets were obtained.
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Fig. S1 SEM images obtained for different quantity of egg albumin: a) 0 ml, b) 1 ml and ¢) 3 ml.

3. Time-dependent morphology evolution.

The growth mechanism of nanotubes was investigated by systematically studying the
evolution of the product morphology at 140 °C for various lengths of time. When the
heating time is shorter than 2 h at 140 °C, no solid product is produced, because an
incubation period is necessary prior to nucleation. When the reaction time is extended to
5-7 h, nanoparticles and nanosheets appear [Fig. S2 (a)]. A further extension of the
heating time to 10 h results in the nanosheets started to curl up at the corners [Fig. S2 (b)].
When the reaction was continued for 15 h, nanoscrolls was clearly observed [Fig. S2 (¢)].
When the reaction was performed at 140 °C for 20 h, half-tube and half-scroll structures
were yielded [see Fig. S2 (d)]. The rolling up of the nanosheet to form nanoscrolls and
nanotubes also can be observed in TEM images (see the Supporting Information, Fig.

S3).
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Fig. S2 Morphology evolution of the Fe;O4 nanotubes with reaction time: SEM images of the

products obtained at 140 °C after (a) 5 h, (b) 10 h, (¢) 15 h (d) 20 h.

Fig. S3 TEM image shows the rolling up of the nanosheet to form nanoscrolls and nanotubes.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


