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Experimental Materials. Cadmium chloride dihydrate (CdCl,-2H,0, 99%), mercury
chloride dihydrate (HgCl,-2H,0, 99%), silver nitrate (AgNOs, 99%), lead chloride
(PbCl,, 99%), chloroform (99%), ethanol (99.5%) and sodium borohydride (NaBHs,
96%), were purchased from Beijing Chemical Reagent Ltd.,, China.
N,N-dimethylformamide (DMF, 99.5%), N,N-dimethylacetamide (DMAC, 99%),
N,N-diethylpropionamide (DEP, 98%), tellurium powder (100 mesh, 99.5%) ,
oleylamine (OLA, technical grade, 70%) and poly(3-hexylthiophene-2,5-diyl) (P3HT)
were purchased from Aldrich.

Synthesis of CdTe NCs. A typical procedure for synthesizing CdTe NCs was briefly
described below. First, 0.032 g (0.25 mmol) Te powder, 0.01 g (0.26 mmol) NaBH4
and 2 ml DEP were deposited in a flask, cycled between vacuum and nitrogen three
times, and then kept at 80 °C under nitrogen atmosphere for about 30 min. When the
Te powder was completely dissolved to form a dark purple solution, the solution was
cooled down to room temperature. This solution was marked solution A. 1 mmol
CdCl,-2H,0 and 8 ml OLA were mixed in a four-neck flask at room temperature and
cycled between vacuum and nitrogen three times. Afterward, the mixture was kept at
80 °C for 30 min and then heated to a specific temperature in the range of 120 to 200
°C. The solution was labeled as solution B. Under vigorous stirring, 2 ml solution A
was injected into solution B. The reaction was maintained for specific duration to
produce the CdTe NCs with different diameters. To terminate the reaction, the flask
was cooled down to room temperature with an icy rag.

Synthesis of HgTe and PbTe NCs. Following a similar method, except using 0.136 g
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(0.5 mmol) HgCl,-2H,0 rather than CdCl,-2H,O, HgTe was synthesized with a
rejection temperature of 120 °C. For the synthesis of PbTe, 0.139 g (0.5 mmol) PbCl,
and 8 ml OLA were used as solution B. Solution A was injected into solution B at 140
°C to produce the NCs.

Synthesis of Ag;Te; NCs. A typical synthetic procedure of Ag;Tes was briefly
described below. First, 2 ml DMAC, 0.5 mmol Te powder, 0.5 mmol NaBH4 were
deposited in a flask, cycled between vacuum and nitrogen three times, and then kept
at 80 °C under nitrogen atmosphere for about 30 min. When the Te powder was
completely dissolved to form a clear dark purple solution, the solution was cooled
down to room temperature. The solution was labeled as solution A. 0.5 mmol AgNO3
and 8 ml OLA were mixed at room temperature and cycled between vacuum and
nitrogen three times. Afterward, the mixture was kept at 80 °C for 30 min and then
heated to 100 °C. The solution was marked as solution B. Solution A was injected into
solution B by vigorous stirring. The solution immediately turned brown with the
temperature dropped to ~90 °C. The growth temperature was allowed to recover to
100 °C and maintained for 5 min. Finally, the flask was rapidly cooled to room
temperature to produce the NCs.

Purification. 5 ml chloroform was firstly added into a 10 ml NC product and the
mixture was centrifugated at 3000 rpm for 3 min to discard the precipitates. 15 ml
ethanol was added into the supernatant, and followed by centrifugation at 8000 rpm
for 5 min to discard the unreacted precursors. The precipitates were collected and

redispersed in 10 ml chloroform.
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Device fabrication. A CdTe:P3HT photovoltaic device was fabricated from the
as-synthesized CdTe NCs with the average diameter of 10.8 nm following the device
structure shown in Fig. S10. ITO-coated glasses first underwent ultrasonic treatment
in chloroform, acetone, isopropanol, then were rinsed by deionized water before
drying in N, flow. After oxygen plasma treatment for 5 min, the TiO, layer was
spin-coated at 3000 rpm for 1 min and followed by annealing at 350 °C for 15 min.
The CdTe layer formed by spin-coating 15 mg/ml toluene solution of 10.8 nm CdTe
NCs at 2000 rpm for 1 min and followed by annealing at 300 °C for 1 h. Following a
similar method, except annealing at 150 °C for 15 min, the P3HT layer was
spin-coated on the CdTe layer. A 5 nm MoOs; film was further evaporated on the
active layer. Finally, Au electrode was evaporated with a 4 mm” mask to produce the
device.

Characterization. UV-visible absorption spectra were obtained using a Shimadzu
3600 UV-VIS-NIR spectrophotometer. Fluorescence spectroscopy was performed
with a Shimadzu RF-5301 PC spectrophotometer. The excitation wavelength was 400
nm. Transmission electron microscopy (TEM) was conducted using a Hitachi H-800
electron microscope at an acceleration voltage of 200 kV with a CCD camera.
High-resolution TEM (HRTEM) imaging was implemented by a JEM-2100F electron
microscope at 200 kV. X-ray powder diffraction (XRD) investigation was carried out
using a Siemens D5005 diffractometer. An energy-dispersive X-ray spectroscopy
(EDX) detector coupled with SEM (XL 30 ESEM FEG Scanning Electron

Microscope, FEI Company) was used for elemental analysis. ?°C NMR was recorded
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on a Bruker Ultra Shield 500 MHz spectrometer in D,O. X-ray photoelectron
spectroscopy (XPS) was investigated by using a VG ESCALAB MKII spectrometer
with a Mg Ko excitation (1253.6 eV). Binding energy calibration was based on C 1s
at 284.6 eV. The current density-voltage (J-V) characterization of the photovoltaic
devices under white-light illumination from an SCIENCETECH 500-W solar
simulator (AM 1.5 illumination, 100 mW cm?) was carried out on
computer-controlled Keithley 2601 Source Meter measurement system in a glove box

filled with nitrogen atmosphere.
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Fig. S1 The *C NMR spectra of DMAC (in D,0) with (a) and without (b) NaBHj.
The mixture of DMAC and NaBH, are processed following a same procedure as
described in Te precursor preparation except no Te powder is added. The NMR data

clearly show no amine forms.
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Fig. S2 XPS Cd3d (a) and Te3d (b) spectra of the as-synthesized CdTe NCs.
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Fig. S3 EDX spectrum of the CdTe NCs shown in Figure 2. The relative elemental

molar ratio for Cd/Te is 3.6/1.0.
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Fig. S4 UV-vis absorption spectrum of the 10.8 nm CdTe NCs shown in Figure 4a.
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Fig. S5 (a) XRD pattern and (b) UV-vis absorption spectrum of the as-synthesized

HgTe NCs shown in Figure 4b.
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Fig. S6 (a) XRD pattern and (b) UV-vis absorption spectrum of the as-synthesized

PbTe NCs shown in Figure 4c.
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Fig. S7 (a) XRD pattern and (b) UV-vis absorption spectrum of the as-synthesized

Ag;Tes NCs shown in Figure 4d.
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Fig. S8 EDX spectrum of the HgTe NCs shown in Figure 4b. The molar ratio of

Hg/Te is 1.9/1.0.
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Fig. S9 EDX spectrum of the PbTe NCs shown in Figure 4c. The molar ratio of Pb/Te

is 1.3/1.0.
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Fig. S10 EDX spectrum of the Ag;Tes NCs shown in Figure 4d. The molar ratio of

Ag/Teis 1.5/1.0.
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Fig. S11 J-V characteristics of the CdTe:P3HT photovoltaic device. The power

conversion efficiency (PCE) is 0.1 %. The inset is the structure of CdTe:P3HT device.

0.2 7

" PCE=0.1% /
Q

< 0.0

£ |

% ] MoO,
P3HT

E'°'4“ CdTe
@ TiO,
- A ITO
8 0.6 / Glass
0.0 0.2 0.4 0.6 0.8

Voltage (V)

S11




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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

  /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 <>
    /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 [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


