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Barium fluoride�based solid solutions with rare�
earth fluorides Ba1 – xRxF2 + x (R = TR) have long been
known and widely used in various sciences and tech�
nologies. These materials are produced mostly as sin�
gle crystals [1, 2] or ceramics [3]. However, there are
various obstacles to the synthesis of heavily doped sin�
gle crystals and ceramics based on barium fluoride.
Single crystal growth is complicated by growth defects
(cellular substructure and striation) [4]. Ceramic syn�
thesis requires the use of concentration�homogeneous
powders, as the quality of the precursor powders
directly influences the optical parameters of the result�
ing ceramics.

BaF2–RF3 systems were addressed repeatedly.
Sobolev and Tkachenko [5] plotted phase diagrams
over the range from melting temperatures to 800°С for
R = Sm–Lu and to 900°С for R = La–Nd. Extensive
fields of Ba1 – xRxF2 + x solid solution with a fluorite

structure (space group ) are formed in all sys�
tems; their maximal extent is x = 0.50 ± 0.02 for R =
La–Nd and shrinks as the rare earth ionic radius
decreases. Fluorite�like phases of variable composi�
tion  having a fluorite�derived struc�

ture (hexagonal space group ), which exist in the
concentration range of 40–45 mol % RF3, were
revealed in the systems with R = Sm–Lu. These
phases melt incongruently where R = Tb–Lu and Y
decompose in a solid state where R = Sm–Gd. A poly�
morphic transition from a hexagonal to tetragonal
phase was observed, as temperature increased, for R =

3Fm m

Ba R F4 3 17x x x± ±∓

3R

Sm–Tb. Maksimov et al. [6] considered in detail the
crystal structure of  phases with R = Y
and Yb, verifying that their structure is hexagonal with
an ideal formula of Ba4R3F17. This hexagonal structure
was shown to be a distortion of the barium fluoride
cubic lattice. By means of long anneals at tempera�
tures in the range 1000–400°С, Kieser and Greis [7]
synthesized a series of Ba4R3F17 compounds, including
those for R = Ce–Nd, which were not mentioned by
Sobolev and Tkachenko [5]. For R = La such a phase
has not been prepared. Prituzhalov et al. [8] studied
phase equilibria in the BaF2–NdF3 system at 600°С.
Compared to Sobolev and Tkachenko’s data [5], Pri�
tuzhalov et al. noticed a dramatic shrinkage of the
existence field of Ba1 – xNdxF2 + x solid solution on

account of the appearance of a 
ordered phase at this temperature.

Methods for the synthesis of nanofluorides are
reviewed in [9]. This review mentions a gap concern�
ing the synthesis of heavily doped barium fluoride�
based solid solutions; multiphase samples are fre�
quently obtained. Data on the synthesis of powder cal�
cium fluoride and strontium fluoride solid solutions
doped with rare earths and barium fluoride solid solu�
tions lightly doped with rare earths (<1 mol %) by
means of coprecipitation from aqueous solutions are
compiled in [10]. According to these data, the method
is unsuitable for synthesizing heavily doped Ba1 – xRxF2 + x

solid solutions. The lack of data on the synthesis of
heavily doped and homogeneous barium fluoride
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powders containing rare earths and high demand for
them make this study topical.

In this context, our work develops a process for pre�
paring single�phase rare earth�doped barium fluoride
powders for use in optical ceramic technology.

EXPERIMENTAL

The starting materials used were as follows:
Ва(NO3)2 (high purity grade 10–2) La(NO3)3 · 5H2O
(chemically pure grade), Се(NO3)3 · 6H2O (chemically
pure grade), Pr(NO3)3 · 6H2O (99.99 grade), Nd2O3

prepared by calcining Nd(OH)3 (chemically pure
grade) at 810°С for 2 h, Gd(NO3)3 · 6H2O (99.99
grade), Y(NO3)3 · 6H2O (99.99 grade), Y2O3 (chemi�
cally pure grade), Er2O3 (chemically pure grade),
Yb(NO3)3 · 6H2O (99.99 grade), Yb2O3 (chemically
pure grade), 40% HF (chemically pure grade), con�
centrated aqueous HNO3 (pure for analysis grade),
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Fig. 1. X�ray diffraction pattern for a two�phase powder precipitated from a nitrate solution with the ratio Ba : Er = 99 : 1. Strong

lines refer to virtually pure barium fluoride. Squares refer to a  phase.Ba R F4 3 17x x x± ±∓

Table 1. Parameters of samples having the as�batch compo�
sition Ba4R3F17

R a, Å D, nm e × 103

La 6.0571 102 5.4

Ce 6.0291 >200 4.3

Pr 6.0236 >300 4.4

Nd 5.9901 >200 2.4

Eu 5.9241 >300 2.5

Gd 5.9511 >300 2.4

Y 5.8921 46 6.1

Er 5.8531 46 8.8

Yb 5.8481 19 8.7

Table 2. Calculated compositions of Ba4R3F17 ⋅ nH2O crys�
tal hydrates

Composition Weight percent 
of H2O

Volume percent 
of H2O

Ba4Y3F17 · 2.5H2O 4.0 18.0

Ba4Yb3F17 · 3.2H2O 4.0 21.3
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Fig. 2. X�ray powder diffraction patterns for (a) powders of as�batch composition Ba4R3F17, where R = La, Ce, Pr, Nd, Eu, Gd,
Y, Er, or Yb, prepared by precipitation from nitrate solutions; and (b) an ordered Ba4Y3F17 phase prepared by solid�phase syn�
thesis.
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Fig. 3. Unit cell parameter vs. doping rare�earth radius [12] for precipitated Ba4R3F17 phases. Line: a = 1.2061r + 4.488; corre�
lation coefficient: R = 0.986.

30% NH4OH solution (pure for analysis grade), and
distilled water.

For syntheses, barium nitrate and rare�earth nitrate
solutions were prepared from relevant nitrates or
oxides (by dissolving the oxides in nitric acid) with set
Ba : R ratios. The barium nitrate concentration was
0.1 mol/L. The thus prepared solutions were com�
bined and dropped to aqueous hydrofluoric acid under
stirring. The resulting suspension was allowed to settle,
decanted, and neutralized by aqueous ammonia to
рН ≈ 5, and then washed with distilled water several
times. The precipitate was allowed to settle, collected
on a filter, and then dried below 100°C.

Powders synthesized as set forth were studied by
X�ray diffraction on DRON�4M diffractometer using
CuK

α
 radiation with pyrolytic graphite monochroma�

tor (to perform phase analysis) and URD�63 diffrac�
tometer (to determine crystallite sizes as coherent
scattering domain sizes and microstrains), atomic
force microscopy on a Solver P47 scanning probe
microscope in the intermittent contact mode in air,
scanning electron microscopy on a Supra 50 VP
microscope, and thermogravimetry on a Q 1500D
thermal analyzer. Unit cell parameters were calculated
using Powder 2.0 software. The calculation error did
not exceed 0.002 Å. The coherent scattering domain

sizes and microstrains were determined as described in
[11]. A reference was a powder obtained by triturating
a BaF2 single crystal with ethanol (with an agate mor�
tar and pestle) for 30 min. X�ray diffraction peak
parameters (position, area, and width) were deter�
mined using Microcal Origin software.

RESULTS AND DISCUSSION

Figure 1 illustrates the problem of synthesis of
heavily doped barium fluoride�base solid solutions of
rare�earths. X�ray diffraction patterns for samples pre�
pared by coprecipitation of barium fluoride and rare�
earth fluorides under the action of hydrofluoric acid
contains, along with lines from virtually pure cubic
barium fluoride, low�intensity peaks also referring to a
fluorite�type lattice, but with far smaller unit cell
parameters. Calculating the unit cell parameters for
this second phase in the cubic approximation, we
identified it as a phase having an idealized formula
unit of Ba4Er3F17. The distinction from the results of
the synthesis of solid solutions based on calcium and
strontium fluorides (in those systems, single�phase
samples were obtained) may arise from a greater differ�
ence between the solubilities of barium fluoride and
rare�earth fluorides. The sets of reflections observed in
the X�ray diffraction patterns associated with fluorite�
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Fig. 4. Normalized unit cell volume vs. rare�earth radius for Ba4R3F17 phases formulated as (Ba,R)F2 + x. Circles show data bor�
rowed from [7]; triangles show our data. The relevant regression equations are as follows: for our data, V = 31.97r + 13.796, R =
0.986; for data borrowed from [7], V = 29.382r + 17.63, R = 0.995.

Fig. 5. Transparent compacts of as�batch composition Ba4(Y0.9Yb0.1)3F17. Thickness: 1 mm.
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Fig. 6. Thermal curves for a sample of as�batch composition Ba4Y3F17: T—temperature curve, DTA—differential temperature
curve, DTG—differential weight curve, TG—weight curve. Heating rate: 10 K/min; sample size: 340 mg; Alundum crucible.
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Fig. 7. X�ray diffraction patterns for samples of as�batch composition Ba4Yb3F17 after heat treatment: (a) an untreated transpar�
ent compact dried at temperatures below 100°C; and (b–f) samples heated to 200, 250, 350, 430, 450°С, respectively.
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Fig. 8. X�ray diffraction parameters of samples of as�batch composition Ba4Yb3F17 vs. heat treatment temperature: (a) peak full
width at half�height, (b) coherent scattering domain size D, and (c) microstrains e. (1) (200) reflections and (2) (220) reflections.

like phases with small unit cell parameters allow us to
suggest as follows: under the conditions of precipita�
tion from nitrate solutions in the BaF2–RF3 systems,
Ba4R3F17 compounds are the least soluble phases and
are the first to form. Thus, it becomes possible to

obtain single�phase products of this composition upon
coprecipitation.

Our experiments showed that the use of precursor
solutions with the ratio Ва : R = 4 : 3 results in single�
phase reaction products. Representative X�ray diffrac�
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tion patterns are shown in Fig. 2; selected parameters
of synthesized samples are listed in Table 1.

All X�ray diffraction patterns recorded for the pow�
ders synthesized refer to a face�centered cubic lattice
(a fluorite�type structure). No signatures of a trigonal
distortion of the cubic lattice were observed nor super�
structural lines characteristic of ordered Ba4R3F17

phases. The unit cell parameter of the samples synthe�
sized is a linear function of R3+ ion radius (Fig. 3).
Shannon’s fluoride ion radii [12] for rare earths with
CN 8 were used. The unit cell parameters as deter�
mined are close to the parameters of the fluorite sub�
cell of Ba4R3F17 phases. Figure 4 compares our data
with Kieser and Greis’ data [7]; for this reason, we cal�
culated specific volumes referring to the (Ba,R)F2 + x

formula unit. Systematically, the cubic phases synthe�
sized from aqueous solutions have smaller volumes
that those of hexagonal phases synthesized by solid�
phase reactions.

Practical applications not always require high dop�
ing levels. We carried out a set of experiments on the
synthesis of so�called matrix phases doped with tar�
geted rare�earth fluorides exemplified by Ba4La3F17:Ce
(0.5 mol %), Ba4Gd3F17:Ce (0.5 mol %), and
Ba4(Y0.9Yb0.1)3F17; these experiments verified the valid�
ity of our strategy of the synthesis of single�phase solid
solutions. Extra reflections were not noticed in the
X�ray diffraction patterns.

Noteworthy, mild drying of the precipitates
(<100°С) systematically yielded transparent compacts
(Fig. 5), which did not lose transparency when stored
in air for several months. While being dried in air at
temperatures above 100°C, compacts acquire white
color but lose transparency. The attendant increase in
the unit cell parameter is insignificant (0.01–0.015 Å).

The thermal stability of reaction products was
determined in thermoanalytical experiments on sam�

ples of as�batch compositions Ba4Y3F17 and Ba4Yb3F17.
Heating was carried out in air at a rate of 10 K/min
(Fig. 6). The main weight change occurred before
reaching 200°С and was evidently associated mainly
with dehydration. Further insignificant weight change
(apparently, removal of nitrates and ammonium com�
pounds) ended at ~400°С. The weight change values
were used to estimate the composition of the crystal
hydrates and the bulk content of crystal water
(Table 2). The water content of the samples is consid�
erable, possibly being responsible for the transparency
of the compacts.

We should mention that, although having consider�
able water contents, the compacts did not crack and
did not lose optical transparency when immersed into
liquid nitrogen. The nature of water that does not crys�
tallize at 77 K is to be studied further.

The thermal stability of the sample of as�batch
composition Ba4Yb3F17 · 3.2Н2О was studied by X�ray
diffraction. Transparent compacts were heat treated in
air at various temperatures. The heating rate was 10
K/min. Once the set temperature was reached, the
sample was taken from the furnace; in the experiment
at 450°С, the sample was exposed for 20 min.

Peak widths at half�heights (2w) and integral widths
(β) for (200) and (220) reflections were derived from
X�ray diffraction patterns (Fig. 7), and then used to
calculate coherent scattering domain sizes D and
microstrains e. In choosing these reflections we were
guided by the following considerations. The samples
synthesized from aqueous solutions likely have a cubic
structure, whereas the stable phase of this composition
is hexagonal, which may be regarded as a distortion of
the cubic structure. If the hexagonal distortion of the
cubic lattice is the case, the initial (200) reflection is
not split and the (220) reflection should be split into a
pair of reflections. Figure 8, curves 1 and 2, respec�

(а) 1 μm (b) 200 nm

Fig. 9. SEM image of a transparent compact obtained from a Ba4Y3F17 powder: (a) ×25000 and (b) ×100000.
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tively, displays 2w, D, and e as a function of drying tem�
perature for the (200) and (220) reflections of the flu�
orite lattice.

Figure 8 demonstrates the broadening of the (220)
reflection relative to the (200) reflection. This broad�
ening possibly signifies the hexagonal distortion of the

cubic lattice, which might remained unnoticed
because of peak broadening caused by small particle
sizes.

The samples synthesized were studied using scan�
ning electron and atomic force microscopy. Figure 9
displays micrographs of a transparent compact of as�
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Fig. 10. AFM image of a transparent compact of a Ba4Yb3F17 powder.
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batch composition Ba4Y3F17. Particles packed in paral�
lel columns are distinguished in Fig. 9a, and agglome�
rates with average sizes of ~150 nm are seen in Fig. 9b.
From X�ray diffraction data, a value of 34 nm was
derived for the coherent scattering domain size with
microstrains of 4.86 × 10–3.

Figure 10 shows AFM images of transparent com�
pacts of a Ba4Yb3F17 powder. Large agglomerates of
particles are seen in Fig. 10a, and small particles con�
stituting agglomerates are distinguished in Fig. 10b.
A value of D = 25 nm was derived for e = 7.4 × 10–3 for
the compacts shown in Fig. 10 proceeding from X�ray
diffraction data, corresponding to the size of small
particles distinguished by AFM.

The examination of the AFM and SEM images in
Figs. 9 and 10 brings implies a hierarchic packing of
nanoparticles in such the compacts, which results in
their transparency. Under mild drying conditions
nanoparticles join together to form agglomerates with
characteristic sizes of about 150–200 nm, which are
then self�packed into parallel layers ~500 nm thick.

Thus, we have not gained unambiguous evidence of
the existence of trigonal distortion in our synthesized
samples. Presumably, crystal water stabilizes a disor�
dered structure. By our data, however, even dehydra�
tion at 450°С does not lead to trigonal distortion and
structure ordering.

We should mention that a Ba4La3F17 phase has not
been synthesized hitherto. We cannot rule out, how�
ever, that this phase can exist below 400°С (the lowest
annealing temperature used by Kieser and Greis [7]).
Our synthesized sample may also correspond to a
composition from the region of Ba1 – xRxF2 + x disor�
dered fluorite solid solution. At room temperature,
however, the solid solution of this composition cannot
be stable.

ACKNOWLEDGMENTS

The authors thank V.K. Ivanov, Candidate of Sci�
ence in Chemistry, and O.V. Karban’, Candidate of

Science in Physics and Mathematics, for performing
scanning electron and atomic force microscopy expe�
riments, respectively; O.K. Alimov, Candidate of Sci�
ence in Physics and Mathematics, for recording trans�
mission spectra at 77 and 300 K; and E.V. Chernova
for photographing. S.V. Kuznetsov appreciates sup�
port from the Russian Science Support Foundation.
This work was supported by the State Contract
no. 02.513.12.3029 and the Russian Foundation for
Basic Research (project no. 08�03�12080ofi).

REFERENCES

1. P. P. Fedorov and V. V. Osiko, Bulk Crystal Growth of
Electronic, Optical and Optoelectronic Materials, Ed. by
P. N. Y. Capper (Wiley, New York, 2005), p. 339.

2. B. P. Sobolev, Z. I. Zhmurova, V. V. Karelin, et al., in
Growth of Crystals (Nauka, Moscow, 1988), Vol. 16,
p. 58 [in Russian].

3. S. Kh. Batygov, L. S. Bolyasnikova, A. E. Garibin,
et al., Dokl. Akad. Nauk 422 (2), 323 (2008).

4. S. V. Kuznetsov and P. P. Fedorov, Inorg. Mater. 44
(13), 1434 (2008).

5. B. P. Sobolev and N. L. Tkachenko, J. Less�Common
Met. 85, 155 (1982).

6. B. A. Maksimov, Kh. Solans, A. P. Dudka, et al., Kri�
stallografiya 41 (1), 51 (1996) [Crystallogr. Rep. 41 (1),
50 (1996)].

7. M. Kieser and O. Greis, Z. Anorg. Allg. Chem. 469,
164 (1980).

8. V. A. Prituzhalov, K. N. Zolotova, E. V. Khomyakova,
et al., Proceedings of the 4th All�Russia Conference
“Physicochemical Processes in Condensed Media and at
Interphases” (FAGRAN�2008) (Nauchnaya kniga, Voro�
nezh, 2008), Vol. II, p. 640 [in Russian].

9. S. V. Kuznetsov, V. V. Osiko, E. A. Tkachenko, and
P. P. Fedorov, Russ. Chem. Rev. 75 (12), 1065 (2006).

10. S. V. Kuznetsov, I. V. Yarotskaya, P. P. Fedorov, et al.,
Zh. Neorg. Khim. 52 (3), 364 (2007) [Russ. J. Inorg.
Chem. 52 (3), 315 (2007)].

11. D. Louer, T. Bataille, T. Roisnel, and J. Rodriguez�Car�
vajal, Powder Diffr. 17 (4), 262 (2002).

12. R. D. Shannon, Acta Crystallogr., Sect. A 32 (5), 751
(1976).

13. P. P. Fedorov and B. P. Sobolev, Kristallografiya 37 (5),
1210 (1992).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


