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Experimental Section

Synthesis of tellurides.

CoTe and NiTe, crystals were synthesized by the composite-hydroxide-mediated
(CHM) approach.' All chemicals are analytical grade. For the synthesis of NiTe,, in a
typical procedure, firstly, an amount of 18 g of mixed hydroxides (NaOH:KOH=
51.5:48.5, mole ratio) was added to a 80 mL Teflon-lined autoclave. Meanwhile, an
amount of 1 mmol of NiCl,-6H,O was mixed with 1 mmol Te powder grinding with
agate mortar. Then the reactant mixture was placed on the top of the hydroxides in the
autoclave. 2 mmol NaBH,4 powder was then added in as reducing agent. Subsequently,
the Teflon-lined autoclave was sealed and put into a furnace preheated to 200 °C. The
autoclave maintained in the furnace at 200 °C for 48 h and then cooled naturally down to
room temperature. Finally, the black solid product obtained was washed several times
using deionized water and centrifugated, and then washed with diluted HCI (pH 3.0) to
remove other hydroxides on the surface of the product. The clean NiTe, was thus
obtained after being washed with deionized water repeatedly, dried under vacuum, and
heated at 400 °C for 1h under N, atmosphere. For the synthesis of CoTe, all the synthesis
procedures were the same as those stated above except that 1 mmol of NiCl,-6H,0 was

replaced by 1 mmol of CoSO4-7H;0 as cobalt reagent.

Preparation of CEs and Assembly of DSCs
The preparation of CoTe and NiTe, CEs can be described as follows: 200mg of CoTe

or NiTe, powder and 4g of zirconium dioxide pearl were dispersed in 4mL isopropanol
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and milled for 4h. The prepared telluride slurry was then sprayed onto the FTO glass
(Asahi Glass, type-U, 14 U sq', Japan) with an airbrush (TD-128, Tiandi Co., Ltd.)
connected to a minicompressor. The FTO substrate coated with CoTe or NiTe, film was
then annealed under N, atmosphere at 400 °C for 30 min in a tube furnace to obtain the
expected CoTe or NiTe, CEs. The Pt CE was prepared according to our previous work.”
A semi-conductive TiO, (Degussa, Germany) film with 12 pum thickness on an
ultrasonically cleaned FTO glass was fabricated using a screen-printing technique. The
obtained TiO, film was sintered at 500 °C for 30 min, and subsequently cooled to 80 °C.
Finally, the TiO, film was immersed in a 5x10* M of N719 dye (Solaronix SA,
Switzerland) in acetonitrile/tert-butyl alcohol (1:1 volume ration) for 21 h to obtain the
photoanode. DSCs were assembled together with the dye-sensitized TiO, electrode and
the telluride CEs sandwiching the liquid electrolyte. The triiodide/iodide electrolyte was
composed of 0.06 M of Lil, 0.03 M I,, 0.6 M 1-butyl-3-methylimidazolium iodide, 0.5 M
4-tert-butyl pyridine, and 0.1 M guanidinium thiocyanate with acetonitrile as the solvent.
The as-assembled DSCs were used for photovoltaic performance tests with an effective
area of 0.16cm”. A symmetrical dummy cell was assembled by stacking two identical
CoTe, NiTe,, and Pt electrodes facing each other and filling the electrolyte similar to that
described above. The two electrodes were sealed by double-faced insulated adhesive
tapes. The symmetrical cells were used in the electrochemical impedance spectroscopy

(EIS) experiments and the Tefal-polarization test.

Characterization

The X-ray powder diffraction (XRD) patterns of the obtained telluride were recorded
on an automatic X-ray powder diffractometer (D/Max 2400, RIGAKU, Japan) with Cu K
a radiation (A=0.154 nm) operating at 40 kV and 200 mA. The 26 angular regions
between 10° and 90° were investigated at a scan rate of 8° min™ with a step of 0.02°. The
surface morphology and microstructure of the telluride CEs were examined by field
emission scanning electron microscopy (FESEM, S-4800, Hitachi). Cyclic voltammetry
(CV) was conducted in a three-electrode system in an acetonitrile solution containing 0.1
M LiClO4, 10 mM LiL, and 1 mM I, at a scan rate of 10 mV s™ by using a CHI 630D

(Chenhua, Shanghai) electrochemical analyzer. Platinum wire served as a counter
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electrode, Ag/Ag™ was used as a reference electrode, and the as-prepared CE as the
working electrode, respectively. The EIS measurements were carried out in the dark at
room temperature using a computer-controlled potentiostat (Zennium Zahner, Germany)
at a bias potential of -0.75V, an AC amplitude of 10 mV and frequencies from 100 mHz
to 1 MHz. The obtained spectra were then fitted by Z-view software. The equivalent
circuit diagram is shown in Fig. S1. The Tafel polarization curves were measured using
an electrochemical workstation system (CHI630D, Chenhua, Shanghai) at a scan rate of
10 mV s™'. The photocurrent—voltage (J-V) characteristics of the DSCs were measured in
simulated AM 1.5 illumination (Xe arc lamp, 100 mW cm™; Peccell-L15, Peccell, Japan)
using a Keithley digital source meter (Keithley 2601, USA).

X-ray diffractograms peak assignments of the synthesized CoTe, NiTe;

In Fig.1, for CoTe, the diffraction peaks at 26.58°, 31.56°, 33.78°, 43.18°, 46.96°,
57.76°, 59.28°, 75.98°, and 77.70° are assigned to the crystal planes (100), (101), (002),
(102), (110), (201), (112), (104), (203), and (300), respectively (34-0420, PDF 2
database). For NiTe,, the diffraction peaks at 16.76°, 26.70°, 31.68°, 33.94°, 43.80°,
47.22°, 57.92°, 59.52°, 66.26°, 71.72°, 77.82°, and 79.32° are assigned to the crystal
planes (001), (100), (101), (002), (102), (110), (201), (112), (202), (004), (104), and
(203), respectively (08-0004, PDF 2 database).

Table S1  Crystal structures, space groups, lattice parameters, sizes, and morphologies of the CoTe,

and NiTe,.
Lattice parameters
Crystal Space groups d (nm) by SEM  Morphology
structures a(A) b(A) c(A)
CoTe P63/mmc(194)  3.893 3.893 5.375 500 octahedral

NiTe, P-3ml(164) 3.843 3.843 5.265 800 irregular plate
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Fig.S1 Equivalent circuit model of the symmetrical cells. Ry, series resistance; R, charge transfer
resistance in the electrode/electrolyte interface; Zy, Nernst diffusion impedance; CPE, corresponding

capacitance in the electrode/electrolyte interface.

Reference

1 B.Wan, C. Hu, B. Feng, Y. Xi, X. He, Materials Science and Engineering B, 2009, 163,57.
2 X. M. Fang, T. L. Ma, G. Guan, M. Akiyama, E. Abe, J. Photochem. Photobiol. A, 2004, 164,179.




<<

  /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

  /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 (None)

  /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 <>

    /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



