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4.1 Discussion 

 
 
 Extensive characterization of the alkali—metal azide impregnated zeolites 

confirms the presence of the azide species within the pores of the zeolite.  Results of 

FTIR analysis indicate that only a small portion of the azide species remains on the 

surface of the zeolite. The majority of the azide species is partitioned between the 

supercages and sodalite cages of the zeolite, which is consistent with other studies.1-3  

High speed, solid-state 23Na MAS NMR spectra reveal the presence of five cation sites 

in dehydrated NaX which are assigned according to previous reports.4-7  Simulation of 

the spectra confirms the site assignment and determines the distribution of cations at the 

crystallographic locations I (6.6%), I’ (27.5%), II (32.2%) and III (34.2%). 

 Upon the addition of sodium azide to the system, a redistribution of cation sites 

is observed at the expense of sites I’, II, and III’(1,2).  The redistribution becomes more 

severe as more azide species is loaded into the zeolite.  The addition of azide to the 

catalyst does not significantly affect the intensity of the NMR signal, precluding 

removal of free cations to NMR silent ionic clusters.8-12  Redistribution of cation sites 

may only occur if the azide species are located within the pores of the zeolite, as 

indicated the results of FTIR investigations.  Thus, the results of 23Na 1D MAS NMR 

confirm the presence of the azide species within the zeolite pores. 
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 The presence of azide within the pores is further verified by the results of 

23Na 2D MQMAS NMR.  Spectra taken for dehydrated NaX show distinct and easily 

discernible spin-spin interactions of the sodium cations, indicating that the cation sites 

are well defined and relatively isolated from each other.  The addition of azide to the 

zeolite results in a collapse of the discernible spin-spin interactions.  The collapse of 

discernible spin-spin interactions becomes more severe as azide loading is increased, 

consistent with studies indicating that cation location and clustering is sensitive to guest 

species.4,7,13,14  Thus, 23Na 2D MQMAS NMR demonstrates that the azide species 

affects cations within the pores of the zeolite and therefore must be present in the pores.  

Furthermore, no phase separation is noted following the impregnation of zeolites with 

alkali azide species and the results of TGA analysis confirm the expected amount of 

azide is present in the zeolite following synthesis. 

 Thus, the results from observations during synthesis, FTIR, and 23Na NMR 

indicate that the lack of reproducible catalytic activity cannot be due to the absence of 

azide species or localization of the azide species to the surface of the zeolite following 

synthesis.  Additionally, catalytic activity of these materials with azide loadings 

identical to, or lower than, those investigated here has been observed for 1-butene 

isomerization,3,15-18 ethylation of o-xylene and toluene,15-17 and alkenylation of o-

xylene.17,19  Therefore, insufficient azide loading is not the cause of poor activity in the 

catalyst system. 

 Small variations in the synthesis of the catalytic materials cannot explain the lack of 

reproducible activity.  Although calcination of sodium X zeolite to remove trace 

contaminants prior to ion exchange can be perfomed,3,16,20 no difference to the reactivity of 
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the catalyst system was observed following calcination in this study.  Hence, the lack of 

catalytic activity is not due to the presence of trace organics during thermal activation of 

the catalyst.  The distribution and identity of cations within the zeolite prior to the 

introduction of an alkali—metal is responsible for the type and size of resulting metal 

clusters.8,9,21-24  Furthermore, the distribution of cations is affected by the level of hydration 

of the catalyst.25  Therefore, prior to impregnation with alkali—metal azides, ion 

exchanged azides were aged at various temperatures, dehydrated, aged and then 

dehydrated, or not treated in any way.  Azides were impregnated in a methanolic or 

aqueous solution.  Following alkali azide impregnation, the catalysts were used as made or 

aged further at various temperatures allowing further cation redistribution.  Despite these 

attempts to affect formation of the active metal centers prior to thermal decomposition of 

the azide, no active catalyst was found.  Thus, consistent with results of FTIR and 23Na 

NMR, the method of alkali—metal azide impregnation is not responsible for the lack of 

reproducible catalytic activity.   

 Variation of the activation procedure does not result in materials which are 

catalytically active.  Results of FTIR and TGA analyses demonstrate that alkali—metal 

azides are slowly decomposed within the zeolite, and removed beyond detection by FTIR 

by 700oC.  The azide species are still visible, although partially decomposed, by 400oC.  

Absorption bands characteristic of N-O species are detected by FTIR after thermal 

decomposition of the alkali—metal azides for 10 hours at 550oC under helium, but these 

bands were rendered undetectable by thermal treatment to 700oC.  Other studies suggest 

that N-O species anchor metallic clusters within the zeolite pores and impart thermal 

stability to the metallic clusters.4,7,12,14,25  However, variations in the temperature of 
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activation to adjust the ratio of N-O species to azide species present in the catalyst after 

thermal decomposition did not result in the production of active materials for any of the 

catalyst precursors.  Annealing time spent at the final activation temperature can also affect 

the cation and metal center distribution due to the high level of cation mobility in zeolite X 

at elevated temperature,13,25 and the ability of cations and metallic clusters to interact by 

electron transfer to form alloys.11,26  Variations in annealing time, however, also failed to 

produce a catalytically active material.  Thus, the inactivity of the catalysts investigated 

cannot be due to the effects of thermal treatment during activation.  

 Reactive conditions for 1-butene isomerization, ethylation of o-xylene, and 

alkenylation of o-xylene were varied slightly around those adapted from the literature.15-

17,19,27  Neither eliminating the possibility of catalyst leaching nor improving diffusion to 

the catalyst by performing reactions in the gas—phase improved the catalytic activity of the 

materials.  Aside from the slight reactivity noted for both the gas phase ethylation of o-

xylene and the semi—batch alkenylation of o-xylene over thermally activated 

(4)NaN3/NaX, no improvement in activity was observed following variations made to flow 

rate and reactive flow ratios.  Furthermore, the weakly basic alkali acetate impregnated 

materials were active for 1-butene isomerization, whereas the alkali azide impregnated 

materials were not active.  Thus, the variations in reaction parameters are not the cause of 

irreproducible catalytic activity  

 The discussion presented thus far indicates that impregnation of azide into the 

zeolite, alkali azide loading, synthesis procedure, activation, and reaction parameters 

cannot explain the absence of catalytic activity for the alkali azide loaded materials.  The 

only remaining possibility is that the active site is either not consistently created or 
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inaccessible to the reactants.  Slight activity was noted for the ethylation of o-xylene in 

the gas phase and the semi—batch alkenylation of o-xylene indicating that when the active 

sites are formed, they are accessible.  In the case of semi—batch reaction, the active sites 

were most likely leached into the solution rather than anchored on the zeolite host.  The 

rapid decrease in ethylation activity in the gas—phase suggests that the active site is 

quickly deactivated or rendered inaccessible by coking when it is immobilized within the 

zeolite pore structure.  This assertion is supported by the presence of C-H bending 

vibrations in the FTIR spectra of the catalyst recovered following catalytic reaction.  The 

initial activity observed for the catalytically active material was very low and could not be 

reproduced in other catalysts.  Hence, despite accessibility of the active sites for a short 

time for a select few catalysts, the active site of the catalyst must not be formed 

consistently. 

 The active site in the azide system has been shown to be framework oxygen in the 

vicinity of neutral metallic clusters located in the supercages of the zeolite.16  The metallic 

centers coexist with ionic clusters which can be formed in the sodalite cages8,9,12,16,18,28 or 

supercages8,9,22,29-31 of zeolite X.  The type and number of ionic clusters can be manipulated 

by the identity of guest alkali—metals, the Si/Al ratio of the zeolite, and the method of 

thermal activation.8,9,20-24  Neutral metallic clusters resulting from the thermal 

decomposition of alkali—metal azides have been identified by NMR in faujasite.2,26,32  

However, characterization of the catalytic materials prepared in this study both during and 

after thermal decomposition suggests that neutral metallic clusters are not consistently 

formed.  Although FTIR and TGA show the presence of N-O anchoring species for neutral 

metallic clusters following thermal activation at 550oC, no Knight shift of metallic clusters 
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or alloys was ever observed by 23Na MAS NMR.  It follows that a metallic center was 

never formed, or formed at such a low level as to be undetectable by NMR and reaction.  

The trace catalytic activity observed for (4)NaN3/NaX indicates that metallic clusters were 

likely formed in some of the materials, but in extremely small quantities.  The intensity of 

23Na 1D MAS NMR spectra before and after thermal treatment of (4)NaN3/NaX do not 

show a significant change in the number of cations present within the zeolite.  Therefore, 

decomposition of the alkali—metal azide precursors must not result in a significant amount 

of silent ionic clusters or neutral metallic clusters.  Electron paramagnetic resonance 

experiments designed to verify the presence of NMR silent ionic clusters were confounded 

by the presence of iron in the sample.  However, the formation of ionic clusters during the 

decomposition of zeolite supported alkali—metal azides is well documented.3,9,15-20  Thus, 

the lack of activity in the investigated catalysts system is explained by the inadequate 

formation of neutral metallic clusters combined with the possible formation of inactive 

ionic clusters in the zeolite during activation. 

 The difficulty of working with supported alkali—metals has been discussed 

elsewhere.16,18,33 Alkenylation of o-xylene with 1,3-butadiene reported by Doskocil et al. in 

the semi—batch phase was coupled with a bright red solution the authors attributed to 

organo—alkali species17,19 consistent with the mechanism proposed by Eberhardt.34  The 

slightly active material (4)NaN3/NaX in this study also exhibited a light red solution during 

alkenylation.  Hence, even when an active catalyst can be synthesized, activity in semi—

batch phase is the result of leaching of the active metallic centers by the reactive mixture 

rather than controlled catalysis within the pores of the zeolite.  When the reaction was 

attempted in the gas phase with the same catalyst, reproducible activity was not observed.  
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Furthermore, no additional reports of alkenylation or ethylation of o-xylene in zeolite 

supported thermally decomposed alkali—metal azides have been made since the work of 

Davis and co-workers.17,19  Therefore, the alkali azide impregnation of zeolites followed by 

thermal decomposition is not a reliable method towards the synthesis of active zeolite 

supported super-basic catalysts. 

 

4.2 Conclusions 

 

 Despite literature precedent for the alkenylation of o-xylene to 5-OTP over 

catalytic materials formed by the thermal decomposition of alkali—metal azides in 

zeolite X,17,19 no reproducible activity over a similar system is observed in the present 

study.   Furthermore, the activity towards alkenylation of o-xylene in the semi—batch 

reaction reported in the literature is attributed to leaching of metallic centers from the 

catalytic material rather than the formation of a novel super-basic zeolite supported 

catalyst.17,19  No reports of alkenylation of o-xylene with 1,3-butadiene have been made 

since this initial report.  Other studies, however, have shown that similar catalytic 

materials promote the base catalyzed reactions of 1-butene isomerization, alkylation of 

toluene with methanol, and ethylation of toluene and o-xylene in the gas phase.15-20  

Despite this, eliminating the possibly of metallic center leaching by reaction in the gas 

phase failed to produce an active catalyst for alkenylation.  Additionally, the 

isomerization of 1-butene and ethylation of toluene or o-xylene could not be reliably 

reproduced in the current study.  The isomerization of 1-butene did give the expected 

results when performed over alkali-oxide containing catalysts. 
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  Incorporation of the alkali azide precursor into the zeolite pores was 

confirmed by the results of FTIR, TGA and solid-state 23Na MAS and MQMAS NMR 

investigation.  The results of high speed 23Na MAS NMR showed that incorporation of 

the alkali azide precursor into the zeolite causes a redistribution of sodium cations 

within the zeolite pores.  During thermal activation, the peak area of the 23Na 1D MAS 

NMR spectra is not significantly altered and no evidence of metallic clusters is found 

by monitoring the Knight shift of sodium.  Thus, thermal activation of the catalytic 

materials does not result in the formation of appreciable neutral metallic clusters.  The 

lack of reproducible catalytic activity is therefore attributed to failure of the material to 

produce neutral metallic clusters during thermal decomposition of the azide precursor, 

possibly due to the preferential formation of inactive, NMR silent ionic clusters.   

 Based on the fact that cluster formation is influenced by cation distribution 

within the zeolite pores and that cation distribution is affected by guest molecules, 

temperature, and level of hydration,4,7-9,13,14,21-25 attempts to encourage the production 

of neutral metallic clusters during thermal decomposition were made.   Prior to alkali 

azide precursor impregnation, alkali exchanged zeolite X was dehydrated, aged at 

temperatures conducive to cation migration, aged and dehydrated, or not treated at all.  

In all cases, no improvement of catalytic activity was observed.  Additionally, 

modification of cation distribution and azide location was attempted by both methanolic 

and aqueous impregnation of the alkali—metal azide precursor.  Again, no 

improvement in catalytic activity was observed.  The catalysts were either used as 

synthesized or were aged further to allow cation redistribution prior to thermal 

activation and reaction.  These treatments also failed to improve the catalytic activity of 
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the samples.  Finally, the distribution of cations and their interaction with guest 

metals in the pore is affected by the final temperature and annealing time during 

activation.11,13,25,26  Variations in these parameters also failed to improve catalytic 

activity.  It is concluded that the use of alkali—metal azides as precursors to metallic 

centers in faujasite is not a reliable route towards an active super—basic zeolite 

supported catalyst and that the formation of an active center in the materials is very 

insensitive to synthesis and activation technique. 

 Although the impregnation of alkali azide precursors within the pores of zeolite 

X is easily accomplished, the thermal decomposition of the precursor species to create 

an active zeolite supported base catalyst is problematic.  Neutral metallic clusters, 

required for an active catalyst, are not reliably formed within the zeolite pores.  

Furthermore, the formation of neutral metallic clusters is proven to be very insensitive 

to standard synthesis techniques.  Additionally, when active neutral metallic clusters are 

formed, catalytic activity decreases rapidly with time on stream due to coke formation.  

Activated catalytic materials are air and moisture sensitive and require careful handling 

to prevent deactivation.  Thus, despite the reports of basic activity over thermally 

decomposed alkali—metal azides supported in faujasite, this system is not ideal for 

further investigation as a route to a reliable super-basic zeolite supported catalyst.  

Furthermore, when leaching of the active metallic species by solution is eliminated by 

gas—phase reaction, evidence in this report suggests that the active sites in the catalysts 

may be rendered inaccessible by rapid coke formation on the surface of the catalyst.  

Thus, even if a successful method for the occlusion of metallic clusters in zeolite X is 
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developed from the alkali—metal azide precursor system, its use will be severely 

limited by coking of the catalyst during reaction. 

 
 
 
4.3 References 

 

(1) Brock, M.; Edwards, C.; Forster, H.; Schroder, M., 1994; p 1515-1522. 

(2) Hannus, I.; Tasi, G.; Kiricsi, I.; Nagy, J. B.; Forster, H.; Fejes, P. Thermochimica 

Acta 1995, 249, 285-294. 

(3) Martens, L. R. M.; Vermeiren, W. J. M.; Grobet, P. J.; Jacobs, P. A. Studies in 

Surface Science and Catalysis, Louvaeuve, 1987; p 531-541. 

(4) Lim, K. H.; Grey, C. P. Journal of the American Chemical Society 2000, 122, 9768-

9780. 

(5) Caldarelli, S.; Buchholz, A.; Hunger, M. Journal of the American Chemical Society 

2001, 123, 7118-7123. 

(6) Olson, D. H. Zeolites 1995, 15, 439-443. 

(7) Feuerstein, M.; Hunger, M.; Engelhardt, G. Solid State Nuclear Magnetic 

Resonance 1996, 7, 95-103. 

(8) Xu, B.; Kevan, L. Journal of Physical Chemistry 1992, 96, 2642-2645. 

(9) Xu, B.; Kevan, L. Journal of the Chemical Society, Faraday Transactions 1991, 87, 

2843-2847. 

(10) Nakayama, H.; Klug, D. D.; Ratcliffe, C. I.; Ripmeester, J. A. Journal of the 

American Chemical Society 1994, 116, 9777-9778. 



 

 

74
(11) Hannus, I.; Nagy, J. B.; Kiricsi, I. Hyperfine Interactions 1996, 99, 409-414. 

(12) Anderson, P. A.; Edwards, P. P. Journal of the American Chemical Society 1992, 

114, 10608-10618. 

(13) Hunger, M.; Schenk, U.; Buchholz, A. Journal of Physical Chemistry B 2000, 104, 

12230-12236. 

(14) Grey, C. P.; Poshni, F. I.; Gualtieri, A. F.; Norby, P.; Hanson, J. C.; Corbin, D. R. 

Journal of the American Chemical Society 1997, 119, 1981-1989. 

(15) Bordawekar, S. V.; Davis, R. J. Journal of Catalysis 2000, 189, 79-90. 

(16) Martens, L. R.; Vermeiren, W. J.; Huybrechts, D. R.; Grobet, P. J.; Jacobs, P. A. 

Proceedings, 9th International Congress on Catalysis, Calgary, 1988; p 420-428. 

(17) Davis, R. J.; Doskocil, E. J.; Bordawekar, S. Catalysis Today 2000, 62, 241-247. 

(18) Martens, L. R. M.; Grobert, P. J.; Jacobs, P. A. Nature 1985, 315, 568-570. 

(19) Doskocil, E. J.; Davis, R. J. Journal of Catalysis 1999, 188, 353-364. 

(20) Martens, L. R. M.; Grobet, P. J.; Walter, J. M.; Vermeiren, W. J. M.; Jacobs, P. A. 

Studies in Surface Science and Catalysis 1986, 28, 935-941. 

(21) Harrison, R. G.; Fox, O. D.; Meng, M. O.; Dalley, N. K.; Barbour, L. J. Inorganic 

Chemistry 2002, 41, 838-843. 

(22) Ikemoto, Y.; Nakano, T.; Nozue, Y. Proceedings of the 12th International Zeolite 

Conference, Baltimore, Maryland, 1999; p 2103-2110. 

(23) Ursenbach, C. P.; Madden, P. A.; Stich, I.; Payne, M. C. Journal of Physical 

Chemistry 1995, 99, 6697-6714. 

(24) Anderson, P. A. Molecular Sieves 2002, 3, 307-338. 



 

 

75
(25) Norby, P.; Poshni, F. I.; Gualtieri, A. F.; Hanson, J. C.; Grey, C. P. Journal of 

Physical Chemistry B 1998, 102, 839-856. 

(26) Hannus, I.; Beres, A.; Nagy, J. B.; Halasz, J.; Kiricsi, I. Journal of Molecular 

Structure 1997, 410-411, 43-46. 

(27) Kim, J. C.; Li, H.; Chen, C.; Davis, M. E. Microporous Materials 1994, 2, 413-423. 

(28) Harrison, M. R.; Edwards, P. P.; Klinowski, J.; Thomas, J. M. Journal of Solid 

State Catalysis 1984, 54, 330-341. 

(29) Kasai, P. H. J. Chem. Phys. 1965, 43, 3322-3327. 

(30) Liu, X.; Thomas, J. K. Langmuir 19932, 8, 1750-1756. 

(31) Iu, K.-K.; Liu, X.; Thomas, J. K. Journal of Physical Chemistry 1993, 97, 8165-

8170. 

(32) Grobet, P. J.; Gorp, G. v.; Martens, L. R. M.; Jacobs, P. A. XXIII Congress Ampere 

on Magnetic Resonance, Rome, Italy, 1986; p 356-357. 

(33) Doskocil, E. J.; Mankidy, P. J. Applied Catalysis A: General 2003, 252, 119-132. 

(34) Eberhardt, G. G.; Peterson, H. J. Journal of Organometallic Chemistry 1965, 30, 

82-84. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


