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Experimental Section 

Materials and sample preparation:  Details of the sample preparation have been 

reported.1  Sample syntheses and handling were performed with the exclusion of moisture 

and air by use of standard methods.  The precursor Ir(C2H4)2(acac), which has been 

characterized by X-ray diffraction crystallography and 1H and 13C NMR, Raman, and IR 

spectroscopies, was synthesized as described elsewhere.2   The MgO support was obtained 

from EM Science.  Deionized water was added to the MgO to form a paste, which was 

dried overnight in air at 393 K.  The solid was ground and calcined as O2 flowed through 

a bed of the particles as the temperature was ramped linearly from room temperature to 

973 K and then held for 2 h.  The treatment in O2 was immediately followed by 

evacuation of the sample for 14 h at 973 K.  The resultant MgO was then cooled to room 

temperature under vacuum. To prepare the supported iridium complex, the precursor 

Ir(C2H4)2(acac) and calcined MgO were slurried in dried and deoxygenated n-pentane 

(Fisher, 99%) that was initially at dry-ice temperature.  The stirred slurry was kept at this 

temperature for two days of mixing period, and thereafter the solvent was removed by 

evacuation for a day. The resultant solid, containing 1.0 wt% Ir, was light gray in color.  

It was stored in an argon-filled glove box.   

                                                           
1 A. Uzun, V. A. Bhirud, P. W. Kletnieks, J. F. Haw, B. C. Gates, J. Phys. Chem. C 2007, 111, 15064. 
2 V. A. Bhirud, A. Uzun, P. W. Kletnieks, J. F. Haw, M. M. Olmstead, B. C. Gates, J. Organ. Chem. 2007, 692, 2107. 
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In another preparation to make a sample for comparison with the supported 

iridium complex, the reaction of Hacac with calcined MgO was carried out in n-pentane 

with exclusion of air and moisture; the slurry was stirred for one day, and the solvent was 

removed by evacuation for one day.  

H2 was supplied by Airgas (99.999%) or was generated by electrolysis of water in a 

Balston generator (99.99%); it was purified by passage through traps containing particles 

of reduced Cu/Al2O3 and activated zeolite 4A to remove traces of O2 and moisture, 

respectively.  He (Airgas, 99.999%) and C2H4 (Airgas, 99.99%) were purified by passage 

through similar traps.  

IR Spectroscopy.  A Bruker IFS 66v/S spectrometer with a spectral resolution of 

2 cm-1 was used to collect transmission spectra of powder samples.  Approximately 10 

mg of each sample, handled with exclusion of moisture and air, was pressed between two 

KBr windows for optical optimization that allowed detection of minor peaks.  IR spectra 

were recorded with the samples at room temperature under vacuum, with an average of 

128 scans per spectrum. 

X-ray Absorption Spectroscopy.  EXAFS spectra were collected at beamline X-

18B at the National Synchrotron Light Source (NSLS), Brookhaven National Laboratory, 

and at beamline 10-2 at the Stanford Synchrotron Radiation Laboratory (SSRL), Stanford 

Linear Accelerator Center.  The storage ring electron energy was 2.8 GeV at NSLS and 3 

GeV at SSRL.  The ring currents were 110–250 mA and 50–100 mA at NSLS and SSRL, 

respectively. 
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In a glove box at each synchrotron (filled with argon at NSLS and N2 at SSRL), 

powder samples were loaded into an EXAFS cell.3   The cell was evacuated to a pressure 

less than 1.3 × 10-5 mbar and aligned in the X-ray beam.  Spectra were collected in 

transmission mode at the Ir LIII edge (11215 eV) with the sample cooled to approximately 

liquid-nitrogen temperature.  In some experiments, spectra were collected with the 

sample at 298 K during treatment in flowing helium, C2H4, H2, or H2 + C2H4 in the 

EXAFS cell described elsewhere.4  

For measurements of a sample working as an ethene hydrogenation catalyst, the 

sample was initially scanned in flowing helium, and then the flow of reactant gases was 

begun (40 mbar each of ethene and H2, with the remainder being helium and the pressure 

atmospheric).  After the measurement of an initial EXAFS spectrum, the steady flow of 

reactants continued for 2 h as XANES spectra were collected, followed by four EXAFS 

spectra at the end.   

  Ethene Hydrogenation Catalysis in a Tubular Plug-Flow Reactor.   Ethene 

hydrogenation catalysis was also carried out in a conventional laboratory once-through 

tubular plug-flow reactor.  The catalyst (30 mg), diluted with particles of inert, nonporous 

α-Al2O3 in a mass ratio of Al2O3 to catalyst of 30:1, was loaded into the reactor in a glove 

box.  The feed ethene and H2 partial pressures were 40 mbar each, and the temperature 

was 294 ± 1 K.  Details of the reaction experiments and product analysis by gas 

chromatography are as described elsewhere.5  Conversions of ethene to ethane were <5%, 

and the reactor operated in the differential mode, determining reaction rates directly.6    

EXAFS Data Analysis.  The X-ray absorption edge energy was calibrated with 

the measured signal of a platinum foil at the Ir LIII edge (11215 eV); this foil was scanned 
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simultaneously with the sample.  Ir LIII EXAFS data were collected at energies near that 

of the edge (11215 eV).  The data were normalized by dividing the absorption intensity 

by the height of the absorption edge. 

Analysis of the EXAFS data was carried out with the software ATHENA (part of 

the IFEFFIT package)7 and the software XDAP.8   Athena was used for data alignment, 

edge calibration, and deglitching.  Data normalization, background subtraction, and 

conversion of the data into a chi file and data fitting were performed with XDAP,8 which 

allows the efficient application of a difference-file technique9 for the determination of 

optimized fit parameters and isolation of individual shells.   

Reference files, used in the data analysis, were calculated by using the code 

FEFF7.0.10  The phase shifts and backscattering amplitudes representing Ir−Ir and Ir−Mg 

were calculated from the structural parameters characterizing iridium metal and IrMg3, 

respectively.  The crystal structure of Ir(C2H4)2(acac)2 was used to calculate the phase 

shifts and backscattering amplitudes representing the Ir−C and Ir−O shells, as it was 

expected that the structure of the supported iridium species would be similar to that of 

this precursor.   

Iterative fitting was carried out for various structural models of the supported 

iridium complex until the best agreement was attained between the calculated k0-, k1-, and 

k2- weighted EXAFS data and the postulated model (k is the wave vector).11   

In the analysis of the data characterizing the initially prepared sample, the fitting 

ranges in both momentum (k) and real (r) space (r is distance from the absorbing Ir atom) 

were determined by the data quality; the range in k was 2.9–12.0 Å-1 and the range in r 

was 0.7–4.0 Å.  These values were used with the Nyquist theorem12 to estimate the 
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justified number of fitting parameters.  The number of parameters used in fitting the data 

to each model (16) was always less than this number (approximately 20).   

In the analysis of the data characterizing the sample under reaction conditions, as 

ethene reacted catalytically with H2 at 293 K, the fitting ranges in k space were 2.9–13.1 

Å-1 and the ranges in r space were 0.7–4.0 Å.  Again, the number of parameters used in 

the fitting (20) was always less than that defined by the Nyquist theorem with these 

ranges (23).  

The accuracies of the parameters are estimated to be as follows (with the 

exception of the Ir−Mg and longer Ir−O contributions):  coordination number N, ± 10%; 

distance R, ± 0.02 Å; Debye-Waller factor Δσ2, ± 20%; and inner potential correction 

ΔE0, ± 20%.   

We emphasize that attempts were made to include Ir−Ir contributions in all of the 

fits, even with a k3 weighting of the data—but none was found; furthermore, we 

emphasize that it is difficult to distinguish Ir−Mg and long Ir−O contributions from each 

other (we refer to long Ir−O distances as those greater than an Ir−O bonding distance).  

Thus, the Ir−Mg and/or long Ir−O contributions are assigned only tentatively, and the 

errors characterizing such shells are greater than those stated above.  Part of the challenge 

of analyzing these shells is obtaining a suitable reference that approximates the structure 

of the interface between the iridium complex and the support.1  

Further details of the EXAFS analysis are as reported.1 
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Table SI-1.  Qualitative summary of EXAFS fitting results for four candidate models characterizing the structure of  
MgO-supported iridium complex formed from the reaction of Ir(C2H4)2(acac) with highly dehydroxylated MgO 

 
 
 
 
 
 

 
 

Model Absorber/backscaterrer 
contributions Comments regarding the quality of fit of EXAFS data 

I Ir–C 

 Ir–O  

 Ir–Mg  

 Ir-Ol 

Good overall fit (as shown by goodness of fit parameter).  Good individual fits for all 
contributions.  Physically realistic values of all fit parameters.  This is the preferred 
model. 

II Ir–C 

 Ir–O  

 Ir–Mg  

 Ir-Ol 

Adequate overall fit; however, poor fits of individual contributions (especially when 
the phase- and amplitude-correction is applied).  Physically unrealistic values of the 
fit parameters:  Unrealistic coordination numbers for Ir–O contribution, and ΔE0 
value 

III Ir–C 

 Ir–O  

 Ir–Mg  

 Ir-Ol 

Adequate overall fit; however, poor fits of individual contributions (especially when 
the phase- and amplitude-correction is applied).  Physically unrealistic values of the 
fit parameters:  Unrealistic coordination numbers for Ir–O contribution, and ΔE0 
value and poor fit of the long Ir–O shell 

IV Ir–O  

 Ir–Mg  

 Ir-Ol 

Adequate overall fit; however, poor fits of individual contributions (especially when 
the phase- and amplitude-correction is applied).  Physically unrealistic values of the 
fit parameters:  Unrealistic coordination numbers for Ir–O contribution, and 
extremely high ΔE0 and Δσ2  values and poor fit of the long Ir–O shell 
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Fig. SI-1.  Results of EXAFS analysis for the recommended model (Model I) characterizing the sample formed from 
the reaction of Ir(C2H4)2(acac) and MgO that had been calcined at 973 K.  EXAFS function, χ (solid line), and 
calculated contribution (dotted line); A, k1-weighted; B, k2-weighted; and C, k3-weighted (Δk = 3.0–12.1 Å-1). 
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Fig. SI-2.  Results of EXAFS analysis for the recommended model (Model I) characterizing the sample formed from 
the reaction of Ir(C2H4)2(acac) and MgO that had been calcined at 973 K.  Imaginary part and magnitude of the Fourier 
transform of data (solid lines) and calculated contributions (dotted lines):  A, k1-weighted; B, k2-weighted; and C, k3-
weighted (Δk = 3.0–12.1 Å-1). 
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Fig. SI-3.  Normalized XANES spectra at the Ir LIII edge of the sample formed from Ir(C2H4)2(acac) and MgO before 
and after reaction in equimolar ethene and H2 at 293 K.  For comparison, the spectrum of iridium powder is also shown. 
The inset indicates the derivatives of spectra illustrating the energy edge positions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-11

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. SI-4.  IR spectra in the υCH region characterizing the ethene ligands in the sample formed by reaction of MgO 
(calcined at 973 K) with Ir(C2H4)2(acac) in n-pentane.  Spectrum in red was obtained exposing the sample to air for 10 
s. 
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Fig. SI-5.  IR spectra in the region of 1200 to 1800 cm-1 characterizing the sample formed by reaction of MgO 
(calcined at 973 K) with Ir(C2H4)2(acac) in n-pentane.  Spectrum in red was obtained exposing the sample to air for 10 
s. 
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Table 4.  Frequencies of IR bands observed in C–H stretching region and in acetylacetonate region characterising 
reference compounds and sample formed by adsorption of Ir(C2H4)2(acac) on highly dehydroxylated MgO 

Sample Assignment 
Mg(acac)2 Hacac/MgO Ir(C2H4)2(acac) Ir(C2H4)2(acac) on MgO  

3128 - - - not assigned 
- - 3045 3083 υ(CH2) (π-bonded ethene) 
- - 3030 3034 υ(CH2) (π-bonded ethene) 
- - 2981 3001 υ(CH2) (π-bonded ethene) 

2993 2993 - - υ(CH3) (acac) 
2970 2965 2935 2961 υ(CH3) (acac) 
2925 2920 2906 2928 υ(CH3) (acac) 
2866 - 2879 2860 not assigned 
1623 1620 1576 1622 υ(C–C) {or υ(C–O)} 
1528 1521 1549 1521 υ(C–O) {or υ(C–C)} 
1489 1465 1486 1467 υ(C–C) + δ(C–H)  
1423 1418 1424 1413 δd(CH3) 
1371 1367 1361 1365 δs(CH3) 
1263 1265 1276 1261 υs(C–C) + υ(C–CH3) 
1199 1199 1212 1238 υs(C–CH3) + δ(C–H) 
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Fig. SI-6.  Ethene hydrogenation catalyzed by sample formed from chemisorption of Ir(C2H4)2(acac) on 

MgO:  conversion of ethene and turnover frequency versus time on stream in a flow reactor with a total 

flow rate of 100 mL/min, in the presence of 40 mbar of ethene and 40 mbar of H2 (in a balance of He) at 

294 K and atmospheric pressure with 30 mg of catalyst. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-15

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-16

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-17

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-18

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-19

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-20

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-21

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-22

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Chemical Communications 
This journal is (c) The Royal Society of Chemistry 2009 

 SI-23

                                                                                                                                                                             
References 

(1)  A. Uzun, V. A. Bhirud, P. W. Kletnieks, J. F. Haw, B. C. Gates, J. Phys. Chem. C, 2007, 
111, 15064. 

(2)  V. A. Bhirud, A. Uzun, P. W. Kletnieks, J. F. Haw, M. M. Olmstead, B. C. Gates, J. 
Organ. Chem., 2007, 692, 2107. 

(3) R. E. Jentoft, S. E. Deutsch, B. C. Gates, Rev. Sci. Instrum. 1996, 67, 2111.  
(4)  J. F. Odzak, A. M. Argo, F. S. Lai, B. C. Gates, K. Pandya, L. Feraria, Rev. Sci. Instrum., 

2001, 72, 3943. 
(5)  F. Li, B. C. Gates, J. Phys. Chem. C, 2007, 111, 262.  
(6)  Traces of higher-molecular-weight products were also observed, possibly remnants of the 

n-pentane that was used in the catalyst preparation. 
(7) M. Newville, J. Synchotron Rad., 2001, 8, 322. 
(8)  M. Vaarkamp, J. C. Linders, D. C. Koningsberger, Physica B, 1995, 209, 159. 
(9)  (a) P. S. Kirlin, F. B. M. van Zon, D. C. Koningsberger, B. C. Gates, J. Phys. Chem. B, 

1990, 94, 8439; (b) J. B. A. D. van Zon, D. C. Koningsberger, H. F. J. van't Blik, D. E. 
Sayers, J. Chem. Phys., 1985, 82, 5742; (c) J. Guzman, B. C. Gates, B. C., J. Catal,. 
2004, 226, 111. 

(10)  S. I. Zabinsky, J. J. Rehr, A. Ankudinov, R. C. Albers, M. J. Eller, Phys. Rev. B., 1995, 
52, 2995. 

(11)  The absorber–backscatterer combinations considered in the fitting were Ir−O, Ir−C, Ir−Ir, 
and Ir−Mg. 

(12)  F. W. Lytle, D. E. Sayers, E. A. Stern, Physica B, 1989, 158, 701. 



 



<<
  /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


