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1. Experimental facility
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Figure S1 The furnace setup and resource
location of the experiments

Figure S1 illustrates the detailed structure of the furnace used. The whole shell is
made of hollow cast steel, inside of which is cycling water for cooling the chamber.
All of the subassemblys including graphite heater, furnace tube, and protecting
alundum tube are in the big chamber which is pumped by molecular pump. In the

experiment, the sizes and location of precursors are shown in the figure too.
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2. TEM analysis of WC nanowires cleaned by NaOH solution

Figure S2 TEM analysis of WC nanowires cleaned by NaOH solution

As shown in Figure S2, after bath in NaOH solution, the WC nanowire is free of

surficial intercrescence and no Al signal could be detected by EDS measurement.
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3.

Contrastive experiments

Influence of Oxygen

Figure S3 images from W2 and W3 on condition of too much Oxygen

As comparament, we do experiment on condition of residual Oxygen. In detail,
only mechanical pump was used in the pretreatment process, the ultimate pressure
was about 10Pa when the heating process began. As shown in Figure S3, WC
nanowalls with high quality couldn’t grow out under overmuch Oxygen
environment. (a) discribes the sample from the centre of ceramic sheet (W2),
which has some nanowires and other pell-mell WC structures growing out, just
similar to the sample in Figure 4(a). however, there is no abvious structure except
for a layer of close-grained Al203 film in W3 position. In case of overmuch
Oxygen, amounts of Al would combine with O, forming AI203 crystal layer
which covers the W substrate, preventing the contaction of Al and W. it is abvious
that sample shown in (b) received more Al203, leading to a almost completely

coverage of substrate.
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Figure S4 XRD result from nanowires sample shown as Figure S2 (a)

XRD test was empoyed to confirm composition of W2, which is shown as Figure
S4. Aacording to the result, signal of Al,O3 is more abvious than nanowalls sample,
but signals of WC and W,C decrease, which is reasonable because large area of

substrate is covered by Al,Os crystal layer.
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2. Influence of Al

Figure S5 (a, b) images of samples from insufficient Al precursor, (c, d)

images of samples from excessive Al precursor

Figure S5 shows the images from samples grown with different amount of Al
precursor. We first used Al sheet about 10X 5X0.5mm, on this situation, very few
WC nanostructures emerged, but isolated droplet-like islands distributed on the
substrate with mussy morphologies just as (a) and (b). In fact, relative amount of O in
the atmosphere would rise in case of low level of Al vapor, which is to say that
Oxygen would influence the growth process more actively. In detail, on one case, high
level of O would prevent W substrate from contacting with Al vapor further through
consuming more Al atoms in the atmosphere. On the other, low level of Al can only
etch W substrate in very small areas forming W-Al-C liquid which are easy to solidify
as a result of Al shortage, which is how those mussy structures come. However, these
WAIC structures would cut down the W atoms supplement from substrate to a great

extent even for regular formed liquid droplets, leading to excessive of Al atoms in
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these droplets which is hard for WC nanostructures to separate out, which would keep
liquid state till the temperature decreased to freezing point. That is why we only could
see morphology like that.

Figure S5(c), (d) shows images from samples grown on the condition of
excessive Al precursor. In this case, four Al sheet in size of 10*10*Imm were set
every sites. After reaction, W substrate deformed seriously as a result of alloying of W
and Al in large area shown as (c). There are no WC nanostructures grow out on this
condition either, but alloying liquids combined into liquid layer in large area. The
liquid layer, with so high level of Al, was hard to solidify and and precipitate WC

nanowalls and nanowires.

4. W-AI-C ternary phase diagram and W-Al phase diagram
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Figure S6 W-AI-C ternary phase diagram at 1173K
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Figure S7 W-Al phase diagram





<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 <>
    /ENG ()
    /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


