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Abstract: The radical cation of s-trioxane, radiolytically generated in a freon (CF3CCl3) 

matrix, was studied in the 10–140 K temperature region. Reversible changes of the EPR 

spectra were observed, arising from both ring puckering and ring inversion through the 

molecular plane. The ESREXN program based on the Liouville density matrix equation, 

allowing the treatment of dynamical exchange, has been used to analyze the experimental 

results. Two limiting conformer structures of the s-trioxane radical cation were taken into 

account, namely “rigid” half-boat and averaged planar ones, differing strongly in their electron 

distribution. The spectrum due to the “rigid” half-boat conformer can be observed only at 

very low (<60 K) temperatures, when the exchange of conformers is very slow. Two 

transition states for interconversion by puckering and ring-inversion were identified, close 

in activation energy (2.3 and 3.0 kJ/mol calculated). Since the energy difference is very 

small, both processes set on at a comparable temperature. In the case of nearly complete 

equilibration (fast exchange) between six energetically equivalent structures at T > 120 K 

in CF3CCl3, a septet due to six equivalent protons (hfs splitting constant 5.9 mT) is observed, 
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characteristic of the dynamically averaged planar geometry of the radical cation. DFT 

quantum chemical calculations and spectral simulation including intramolecular dynamical 

exchange support the interpretation. 

Keywords: radical cations; s-trioxane; EPR; DFT; dynamical exchange 

 

1. Introduction 

The technique of low-temperature EPR spectroscopy in freon matrices is well established and has 

been used successfully to investigate a large variety of radical cations, generated radiolytically through 

positive charge transfer from matrix to solute. Radical cations of saturated six-membered rings with 

oxygen atoms have already attracted much attention [1–4], but the results obtained are sometimes 

contradictory, regarding both species assignment and structure. It is well known that a “rigid” form of 

these species can exist as a chair, boat or envelope conformation and the puckering motion has as a 

rule a relatively small activation energy for interconversion between different puckered structures. In 

the case of cyclic radical cations, besides interconversion through ring puckering inversion of the ring 

through the molecular plane (ring flip) was also observed [5–7].The hyperfine structure (hfs) of EPR 

spectra associated with the radical cations, as well as the temperature dependence of their splitting 

patterns and line shapes can provide information, not only about the (rigid) molecular structure around 

the radical center, but also about molecular motion. 

Although matrix interactions may influence the intrinsic dynamic behavior as well, the especially 

frozen CF3CCl3 matrix is known to have large internal cavities and weak solute-solvent interactions, 

being superior for the study of internal motional effects. Further, this matrix allows stabilization of 

radical cations up to 143 K, before the onset of a phase transition of the matrix. 

In our previous report on s-trioxane and 1,3-dioxane radical cations [8] experimental data in the 

temperature range >77 K were presented. The aim of this work was to extend the measurements in 

CF3CCl3 down to 10 K, thus freezing the exchange between different conformers, and to discuss 

conformational changes of the s-trioxane radical cation on the basis of simulations involving the 

dynamic exchange between different conformers. Quantum chemical calculations were used to assist 

in identification of the involved species, defining possible transition states and calculation of hyperfine 

splitting constants and energy levels. The energy levels are calculated now with a larger basis set 

B3LYP/6-311+G(d,p), which produces more reliable results. The results are compared with the radical 

cation of 1,3-dioxane, as the latter has a similar electronic structure as the “frozen” radical cation of  

s-trioxane [8,9]. 

2. Results and Discussion 

For convenience, the experimental results obtained previously on the s-trioxane radical cation at  

T > 77 K are briefly summarized here [8]: The EPR spectra measured with 10−1 mol % s-trioxane in 

CF3CCl3 at 77–95 K have a total splitting of ~35.5 mT and show a very strong line broadening in the 

central part (cf. Figure 1b, spectrum at 94 K, remembering that the broad anisotropic background is due 
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to freon radicals). By increasing the temperature new lines appear in the spectrum and at 120 K 

eventually a seven-line spectrum (“septet”) is observed (Figure 1b). This change was reversible, but at 

temperatures >120 K further irreversible changes in the spectrum occur, most probably due to the 

formation of radicals. The spectra measured with 10−1 mol % s-trioxane at 77 K in CF2ClCFCl2 have 

the same total width as in CF3CCl3, are somewhat better resolved and also show a strong line 

broadening in the central part. When the temperature is increased to 94 K a fast transformation into a 

broad singlet (∆Hpp = 1.7 mT) occurs, which was assigned to an apparent deprotonated s-trioxanyl 

radical [10,11]. Further details can be found in [8]. 

Figure 1. Calculated spectra taking into account the dynamical exchange between three 

equivalent sites (a) and six equivalent sites (c). Exchange rates as denoted. EPR-spectra (b) 

measured in irradiated frozen 0.1 mol % s-trioxane/CF3CCl3 solutions in the temperature 

range 50–120 K. Simulation of rigid half-boat and averaged planar structures shown in red, 

coupling constants given in Table 1.  

 

Extending the temperature range and cooling the samples down to 10 K, a well resolved spectrum 

appears, which is roughly a triplet of a multiplet (seven lines) (cf. Figure 1b). There are no significant 

changes of the spectra in the range of 10–50 K, thus the spectrum at 50 K is given here as a reference 

due to a slightly better resolution (additional line broadening at lower temperature). Spectral changes 

between 10–120 K are completely reversible. The coupling constants determined in CF3CCl3 matrix at 

T = 50 K are a/mT = 14.9 (1H), 13.3 (1H), 2.36 (2H) and 1.36 (2H). They agree well with the data 

published by Rhodes and Symons at 30 K in CFCl3 matrix: a/mT = 14.2 (2H, only an averaged value 

was given), 2.5 (2H) and 1.3 (2H) [3]. QC calculations for the conformer with lowest energy show that 

the radical cation has a preferred half-boat conformation (cf. Figure 2, structures 1a–f) with the spin 

distributed between two oxygen centers (note that the preferred original configuration of the neutral 



Molecules 2014, 19 17308 

 

 

molecule is the chair one). The two protons of the methylene group embedded between the oxygen 

atoms bearing the spin are magnetically not equivalent due to a small tilt, i.e., the general half-boat 

conformation is not exactly “flat” (the dihedral angle is calculated to be ~12°). The measured coupling 

constants and calculated parameters are summarized in Table 1. 

Figure 2. Energy scheme, geometrical structures and spin density distributions for different 

conformers of the s-trioxane radical cation: six stable half-boat conformers 1a–f, transition 

structures for ring inversion 2 (chair) and for ring puckering 3 (twisted boat) and the averaged 

planar geometry 4 (saddle point). Calculated at B3LYP/6-311+G(d,p) level of theory.  

 

Table 1. Calculated values of the atomic spin densities ρ and of isotropic hfs splitting 

constants a(H)/mT for structures 1–4 of the s-trioxane radical cation (numbering of atoms 

is given in Figure 2). Hfs splitting constants, determined in CF3CCl3 matrix and assigned to the 

rigid structure 1 (at 50 K) and to the averaged structure 4 (at 120 K) are given for comparison. 

Structure Parameter 
Atom 

O1 C2 O3 C4 O5 C6 

1 (half boat) 

ρ B3LYP 0.294 −0.011 0.294 −0.013 0.056 −0.013 
a(H) B3LYP  13.1/8.8  4.24/2.18  4.24/2.18 

a(H) BH&HLYP  17.8/12.4  2.46/1.45  2.46/1.45 
a(H) exp.,50K  14.9/13.3  2.36/1.31  2.36/1.31 

2 (chair) 
ρ B3LYP 0.277 −0.014 0.178 −0.018 0.167 −0.014 

a(H) B3LYP  8.6/5.4  8.2/5.0  6.3/2.1 

3 (twisted boat) 
ρ B3LYP 0.189 −0.007 0.181 −0.013 0.267 −0.013 

a(H) B3LYP  5.0/5.0  9.2/3.1  9.4/3.4 

4 (planar) 

ρ B3LYP 0.294 −0.011 0.294 −0.013 0.056 −0.013 
a(H) B3LYP  6.6/6.6  6.6/6.6  6.6/6.6 

a(H) BH&HLYP  6.9/6.9  6.9/6.9  6.9/6.9 
a(H) exp.,120K  5.9/5.9  5.9/5.9  5.9/5.9 
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The structure of the frozen rigid conformation of the s-trioxane radical cation is comparable to the 

structure of the radical cation of 1,3-dioxane (cf. Figure 3a,b), for which coupling constants a(H)/mT 

of 14.6, 13.7, 2.45 (2H) and 1.0 (2H) were determined [1,2,8]. With respect to energetically (and 

magnetically) equivalent conformers of both, the radical cation of s-trioxane—owing to its high 

symmetry—has six equivalent conformers of its low-energy half-boat structure (cf. Figure 2, 1a–f) 

whereas 1,3-dioxane has only two possible equivalent structures. 

Figure 3. Comparison of the EPR spectra of the radical cations of (a) s-trioxane at 50 K 

and (b) 1,3-dioxane at 95 K observed after irradiation of 0.1 mol% CF3CCl3 solutions. 

Spectral simulations are shown with red lines. Parameters of s-trioxane are given in Table 1 

(50 K), data for 1,3-dioxane are a(H)/mT = 14.6 (1H), 13.7 (1H), 2.45 (2H), 1.0 (2H). 

 

In the case of s-trioxane at high temperatures obviously interconversion of equivalent structures 

occurs. The question is how does this interconversion proceed (by rotational and/or ring flipping 

modes), if rotational ring puckering involving only conformers with oxygen puckered on the same side 

of the molecular plane can be distinguished from interconversion of all six conformers and the 

energetical pathway for interconversion were addressed by quantum chemical means and by comparing 

experimental spectra with those calculated including dynamical exchange. 

The geometry optimizations and the vibrational analysis for the s-trioxane radical cation (data for 

spin density distributions and hfs coupling constants are summarized in Table 1) yield two stationary 

points on the potential energy surface, which are half-boat (Figure 2, structure 1) and planar (structure 4) 

conformations, the planar form being less stable at 77 K by 9.2 kJ/mol (cf. also [8]). The frequency 

calculation on the half-boat conformation doesn’t produce negative frequencies, indicating that this 

structure is truly the minimum. The frequency analysis for planar structure 4 yields three imaginary 

frequencies, indicating that this structure is a third-order saddle point. The thorough optimization of 

transition states for half-boat to half-boat interconversion reveals now a second chair structure, in 

addition to the twisted boat recognized in our previous paper [8]. Both structures show only one 

imaginary frequency and have slightly different energies: 2.3 kJ/mol and 3.0 kJ/mol (at 77 K) for the chair 

(Figure 2, structure 2) and the twisted boat (Figure 2, structure 3) conformers, respectively. The 
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analysis of the vibrations related to the negative frequencies reveals that transition structure 2 (chair) 

mediates ring inversion (ring flip) and twisted-boat structure 3 mediates ring puckering 

interconversion. Both potential energy barriers separating two minima are very small and comparable 

to the first deformational vibration level of the stable half-boat structure (97 cm−1 ~1.1 kJ/mol at 

B3LYP/6-311+G(d,p) level). As a consequence, the interconversion can proceed even at quite low 

temperatures, with an exchange rate depending on the temperature. It is also expected that such a small 

difference may render a distinction between ring inversion and puckering motions impossible. 

Three models for interconversion were considered. Simulations of exchange broadening were made 

with the program ESREXN [12] using the formula derived by Norris [13] and taking hfs coupling 

constants derived from the experimental spectrum at 50 K and a line width of 0.2 mT as input. The 

first model took into account ring inversion between two sites only (ring flip via transition state 2). 

This possibility could be ruled out quickly. The simulation of the dynamical exchange between two  

ring-inversed configurations discloses two strong side lines with a total separation of ~28.5 mT, 

approximately located in the center of the side groups (see Figure 1b, 50 K). This, however, is not 

observed; the spectra at 70 and 94 K in Figure 1b display clearly lines with a separation of ~35.5 mT. 

The second model took into account the pseudo-rotational puckering of the half-boat structure, the 

puckered oxygen being always on the same site of the molecular plane, thus exchange between three 

conformers was assumed. The third model included all six equivalent conformers (cf. Figure 2, 1a–f). 

For all models only one exchange rate was considered, as the calculated transition state structures 2 

and 3 are close in energy. For the model with six equivalent sites it is assumed that transformations 

between each two sites occur with the same probability. The results for model 2 and 3 are presented in 

Figure 1 side-by-side with typical experimental spectra. It is obvious, that the 3-site model can’t account 

for the septet with nearly binomial intensities observed at 120 K. At this temperature interconversion 

between all six conformers (fast exchange) occurs and the experimental spectrum at 120 K (Figure 1b) 

has to be explained by coupling of six equivalent protons, the experimentally derived hfs splitting 

constant of 5.9 mT (6H) being close to the value calculated for the planar structure 4 (see Table 1). 

Comparing spectra in the temperature range 60–110 K with both simulations, there is a slight 

impression from the central part of the spectra and their outer wings, that the 3-site jump contributes 

initially more to the observed spectrum before dynamical line-broadening reaches its maximum effect. 

However, as most significant changes occur in a very narrow range of 65–77 K, and as the central part 

also contains contributions from stable freon radicals, it was impossible to distinguish any different 

onset of puckering and ring flipping interconversions. Also second-order contributions in the central 

part, typical for large hyperfine splittings [14], can’t be ruled out completely. 

Definitely, ring inversion occurs significantly at 77 K (for spectra cf. [8]), thus one has to assume 

comparable rate constants. This is in contrast to the case of the c-pentane radical cation where spectral 

changes in the temperature interval 62–83 K could clearly be attributed to a preferable ring inversion, 

whereas ring puckering contributed significantly to the changes observed in the range 89–108 K [6].  

In that case activation energies where determined to be 4.9 kJ/mol and 15.2 kJ/mol, respectively, 

making a separation of both interconversion reactions possible. In the present case the barriers of 2.3 and 

3.0 kJ/mol calculated for the transition states for puckering and inversion are too close to determine 

separate activation energies. The Arrhenius plot in the temperature interval 60–110 K using the 

estimated exchange rates (cf. Figure 1c) yields an experimental value for the activation energy of  
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~4.5 ± 0.5 kJ/mol, close to the calculated values and comparable to the value of 4.9 kJ/mol for ring 

inversion in case of c-pentane radical cation. 

For 1,3-dioxane no dynamic effects where observed before the radical cations disappears at T ~110 K in 

CF3CCl3 [8]. Calculations show that the single twisted-boat transition state has an activation energy of 

14.6 kJ/mol, five times higher than those for the transition states for s-trioxane. Thus, the activation 

energy is too high for an interconversion of 1,3-dioxane radical cation to be observable before 

decomposition at ~94 K occurs. 

3. Experimental Section 

The EPR experiments were performed using a Bruker 300E spectrometer (9.5 GHz, 100 kHz 

modulation, Bruker BioSpin GmbH, Rheinstetten, Germany) equipped with either a finger Dewar (77 K) 

or a ER 4121 VT variable temperature control unit (above 95 K). Spectra were recorded at a microwave 

power of 0.1 mW and modulation amplitude of 0.05 or 0.1 mT. Experiments below 77 K were 

performed with an ESR900 cryostat (Oxford Instruments, Abingdon, UK) and spectra were recorded at 

a microwave power of 5 µW (10–30 K) and 50 µW (>50 K) and a modulation amplitude of 0.1 mT. 

The WinSim software [15] was used for spectra simulation. 

1,1,1-Trichlorotrifluoroethane (99%, Sigma-Aldrich, Munich, Germany or Merck, Darmstadt, 

Germany) was purified by passing it through a column filled with neutral alumina. 1,3-Dioxane  

(97%, Acros Organics (Thermo Fisher Scientific), Geel, Belgium), 1,3,5-trioxane (98%, Lancaster, 

Morecombe, UK), and 1,1,2-trichlorotrifluoroethane (Uvasol, Merck, Darmstadt, Germany) were used 

as supplied. Samples were always irradiated at 77 K. Further details on sample preparation and 

irradiation with the 10-MeV electron beam of a Linac are described elsewhere [16].  

Quantum chemical calculations were performed using the Gaussian 03 [17] and Jaguar 8.3 [18] 

programs. Molecular and electronic structures of transients were investigated by the DFT B3LYP [19,20] 

functional and compared with BH&HLYP [21], because B3LYP tends to “overcorrelate” electrons in 

radical cations at geometries where localization of the unpaired electron should occur [22]. Activation 

energy (height of interconversion barrier between different puckered structures) and relative energies 

of the different conformers were calculated at B3LYP/6-311+G(d,p) level of theory. The frequency 

calculations were done at the same level of theory and were used to locate transition state geometries. 

Simulations of exchange broadening were made with the program ESREXN [12]. ESREXN provides 

two methods to calculate ESR exchange-broadened spectra: by use of the formula derived by Heinzer [12] 

or by the one derived by Norris [13]. Both formulas are equivalent, but Heinzer’s formula is faster in 

computation for the exchange of a lower number of conformations. Here, Norris’ equation was used to 

simulate the s-trioxane radical cation due to the higher number of conformers. Also, the computation 

with Heinzer’s formula caused a hang off of the computational procedure in case of s-trioxane. Source 

code is written with some older FORTRAN version (FORTRAN 66 or earlier) and need to be adapted 

to modern PC architecture. 

4. Conclusions 

In conclusion, the dynamic behavior of the s-trioxane radical cation stabilized in the temperature 

range 10–120 K in CF3CCl3 could be well explained on the basis of quantum chemical calculations 
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and spectral simulations. The calculations predict only one stable half-boat structure for the radical 

cation of s-trioxane and two low-lying transition states of comparable activation energy for the ring 

puckering and ring inversion motions. Spectral simulations taking dynamical exchange into account 

reproduce the observed spectra reasonably well, if the exchange of all six energetically equivalent 

conformers is taken into account. When comparing the results of calculation of hfs splitting constants 

for stable structures of radical cations, the BH&HLYP/6-31G(d) method shows slightly better 

agreement with the experimental results than B3LYP/6-31G(d). 

Author Contributions 

WK, IJ and SPN designed research; WK, IJ and AP performed experiments and analyzed the data; 

SPN conducted quantum chemical calculations. SSN and WK did simulation of dynamical-exchange. 

IJ, SPN and WK wrote the paper. All authors read and approved the final manuscript. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 

1. Snow, L.D.; Wang, J.T.; Williams, F. Delocalized Pi-Radical Cations of Acetals. J. Am. Chem. Soc. 

1982, 104, 2062–2064. 

2. Symons, M.C.R.; Wren, B.W. Electron spin resonance spectra of ether radical cations generated 

by pulse radiolysis. J. Chem. Soc. Perkin Trans. 2 1984, 2, 511–512.  

3. Rhodes, C.J.; Symons, M.C.R. The Radical Cation of Formaldehyde in a Freon Matrix—An 

Electron-Spin Resonance Study. J. Chem. Soc. Faraday Trans. 1 1988, 84, 4501–4507. 

4. Bonazzola, L.; Michaut, J.P.; Roncin, J. Gamma-Irradiated Tetrahydropyran in Freon  

Matrices—Radical-Cation or Neutral Radical with a Heteronuclear Sigma-Asterisk C-O Bond. 

New J. Chem. 1994, 18, 1163–1167. 

5. Sjöqvist, L.; Benetis, N.P.; Lund, A.; Maruani, J. Intramolecular dynamics of the C4H8NH radical 

cation—An application of the anisotropic exchange theory for powder ESR lineshapes. Chem. Phys. 

1991, 156, 457–464. 

6. Sjöqvist, L.; Lund, A.; Maruani, J. An Electron-Spin-Resonance Investigation of the Dynamical 

Behaviour of the Cyclopentane Cation in CF3CCl3. Chem. Phys. 1988, 125, 293–298. 

7. Lindgren, M.; Shiotani, M. ESR studies of radical cations of cycloalcanes and saturated heterocycles. 

In Radical Ionic Systems; Lund, A., Shiotani, M., Eds.; Kluwer Academic Publishers: Dordrecht, 

The Netherlands, 1991; Volume 6, pp. 125–150. 

8. Janovský, I.; Naumov, S.; Knolle, W.; Mehnert, R. Investigation of the molecular structure of 

radical cation of s-trioxane: Quantum chemical calculations and low-temperature EPR results. 

Radiat. Phys. Chem. 2003, 67, 237–241. 

9. Glidewell, C. Semi-Empirical Scf-Mo Study of the Molecular and Electronic-Structures of the 

Cation-Radicals Derived from Simple Ethers and Acetals. J. Chem. Soc. Perkin Trans. 2 1983, 

1285–1288. 



Molecules 2014, 19 17313 

 

 

10. Baranova, I.A.; Belevskii, V.N.; Feldman, V.I. Electron-Spin-Resonance Studies of Ion-Molecular 

Reactions, Fragmentations and Rearrangements of Radical Cations and Neutral Radicals from the 

Cyclic Acetals as Studied. Vestn. Mosk. Univ. Khimiya 1990, 31, 480–487. 

11. Dobbs, A.J.; Gilbert, B.C.; Norman, R.O.C. Electron Spin Resonance Studies. Part XXVII. The 

Geometry of Oxygen-Substituted Alkyl Radicals. J. Chem. Soc. A 1971, 124–135.  

12. Heinzer, J. Fast Computation of Exchange-Broadened Isotropic ESR Spectra. Mol. Phys. 1971, 

22, 167–177. 

13. Norris, J.R. Rapid computation of magnetic resonance line shapes for exchange among many 

sites. Chem. Phys. Lett. 1967, 1, 333–334. 

14. Weil, J.A.; Bolton, J.R.; Wertz, J.E. Electron Paramagnetic Resonance. Elementary Theory and 

Practical Applications; John Wiley & Sons: New York, NY, USA, 1994. 

15. Duling, D.R. Simulation of multiple isotropic spin-trap EPR spectra. J. Magn. Reson. Ser. B 1994, 

104, 105–110. 

16. Knolle, W.; Janovský, I.; Naumov, S.; Mehnert, R. Low-temperature EPR study of radical cations of 

2,5- and 2,3-dihydrofuran and their transformations in freon matrices. J. Chem. Soc. Perkin Trans. 2 

1999, 2447–2453. 

17. Frisch, M.J.; Trucks, G.W.; Schlegel, H.B.; Scuseria, G.E.; Robb, M.A.; Cheeseman, J.R.; 

Montgomery, J.J.A.; Vreven, T.; Kudin, K.N.; Burant, J.C.; et al. Gaussian 03, Revision C.02; 

Gaussian, Inc.: Wallingford, CT, USA, 2004. 

18. Jaguar, Version 8.3; Schrodinger Inc.: New York, NY, USA, 2014. Available online: 

http://www.schrodinger.com (accessed on 26 October 2014). 

19. Becke, A.D. Density-functional thermochemistry III. The role of exact exchange. J. Chem. Phys. 

1993, 98, 5648–5652. 

20. Becke, A.D. Density-functional thermochemistry IV. A new dynamical correlation functional and 

implications for exact exchange-mixing. J. Chem. Phys. 1996, 104, 1040–1046. 

21. Becke, A.D. A New Mixing of Hartree-Fock and Local Density-Functional Theories. J. Chem. Phys. 

1993, 98, 1372–1377. 

22. Bally, T.; Borden, W.T. Calculations on Open-Shell Molecules: A Beginner’s Guide. In Reviews 

in Computational Chemistry; John Wiley & Sons, Inc.: New York, NY, USA, 2007; Volume 13, 

pp. 1–97. 

Sample Availability: Samples of the compounds are not available. 

© 2014 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/4.0/). 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 true
  /ColorSettingsFile (Europe Prepress)
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black-Se
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light-Li
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-Conth
    /HelveticaExt-Normal
    /HelveticaExtObl-Heavy
    /HelveticaExtObl-Light
    /HelveticaExtObl-Normal
    /HelveticaInserat-Roman-SemiB
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light-Light-Italic
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /HelveticaNarrowBoldLefty
    /Helvetica-Narrow-BoldOblique
    /HelveticaNarrowLefty
    /Helvetica-Narrow-Oblique
    /HelveticaObl-Heavy
    /Helvetica-Oblique
    /HelveticaObl-Thin
    /Helvetica-Roman-SemiB
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /Tiger
    /TigerExpert
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /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 600
  /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 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.33333
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 841.680]
>> setpagedevice


