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The interactions in systems containing molybdates
of mono�, bi� and trivalent metals are of interest from
the standpoint of both revealing phase formation reg�
ularities and synthesizing new materials with various
important physicochemical properties. Compounds
that demonstrate crystallochemical similarity to
NASICON�type ones with a high ionic conductivity
[1–5] are promising.

This work studies phase formation in the subsolidus
region of the system involving silver, magnesium, and
indium molybdates and determines the X�ray diffrac�
tion and thermal characteristics of ternary molybdates
and the conditions for their synthesis.

EXPERIMENTAL

Silver, magnesium, and indium molybdates that
were previously synthesized by the solid�phase
method including the staged annealing of AgNO3
(pure for analysis grade), MgO (chemically pure
grade), In2O3 (pure grade), and molybdenum trioxide
(chemically pure grade) in the stoichiometric ratio at
350–450 (Ag2MoO4), Ag2MoO4), 400–750 (MgMoO4),
and 400–800°С (In2(MoO4)3) served as initial compo�
nents. The X�ray diffraction and thermal characteris�
tics of the synthesized compounds agree satisfactorily
with data [6–9]. The Ag2Mg2(MoO4)3 and
AgIn(MoO4)2 double molybdates were synthesized by a
solid�phase method from the relevant neutral molyb�
dates as described in [10–12].

Phase formation in the Ag2MoO4–MgMoO4–
In2(MoO4)3 system was studied by the intersecting sec�
tions method in the subsolidus region. The MgMoO4–

AgIn(MoO4)2 join, where intermediate phases were
formed, was studied over the entire concentration
region in steps of 5–10 mol % and in the neighbor�
hood of new compounds, in steps of 2.0–2.5 mol %.
While equilibrium was attained, the phase composi�
tion was monitored by X�ray diffraction.

To determine a possible homogeneity region in the
Ag2MoO4–MgMoO4–In2(MoO4)3 system, Ag1 – xMg1 – x

In1 + x(MoO4)3 samples were prepared in Δx = 0.1 steps
within the range 0 ≤ x ≤ 0.7 and stepwise annealed in air
in steps of 50°С starting at 350°С with intermediate
grinding every 20–30 h. The annealing duration was
50–100 h at every temperature. Every rise in tempera�
ture was preceded by an X�ray diffraction study of a
sample. The homogeneity region boundaries were
determined by X�ray powder diffraction in air�
quenched samples. The homogeneity extent was esti�
mated by X�ray diffraction from both the absence of
impurity lines and the changes in the unit cell param�
eters of air�quenched samples.

X�ray diffraction studies were performed on a
Brukeraks D8 Advance automatic powder diffracto�
meter (CuK

α
 radiation, graphite monochromator,

maximal angle 2θ = 90°, 0.01°–0.02° scan steps, 1 s
per point) and on an FR�552 monochromator cham�
ber (CuK

α1 radiation, Ge internal standard).

Differential thermal analysis was performed on an
MOM OD�103 derivatograph (heating rate was
10 K/min, sample size was 0.3–0.4 g).
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RESULTS AND DISCUSSION

The Ag2MoO4–MgMoO4 and Ag2MoO4–
In2(MoO4)3 systems were studied in [10–13], so we
have not additionally considered them.

The Ag2MoO4–In2(MoO4)3 and Ag2MoO4–
MgMoO4 edges of the Ag2MoO4–MgMoO4–
In2(MoO4)3 concentration triangle are characterized
by the formation of Ag2Mg2(MoO4)3 and AgIn(MoO4)2

double molybdates. Silver magnesium molybdate
Ag2Mg2(MoO4)3 belongs to the Na2Mg5(MoO4)6 struc�
tural family, crystallizes in triclinic system (space

group  Z = 2), undergoes a reversible polymorphic
transformation at 500–530°С, and melts incongru�
ently at 740°С. The homogeneity region expands
towards MgMoO4 to reach 2.0–2.5 mol % at 500°С
[10]. The AgIn(MoO4)2 double molybdate exists in
two polymorphs: low�temperature α�AgIn(MoO4)2

(Na2Zr(WO4)3 structure type) transforms to high�
temperature triclinic β�AgIn(MoO4)2 (NaIn(MoO4)2

structure type at 600°С. The heating of a metastable
phase obtained by quenching results in the β  α
transition at ∼450°С. The double molybdate melts
incongruently at 650°С [11–13].

We have not detected any phase on the MgMoO4–
In2(MoO4)3 edge under our experimental conditions.

To investigate the interactions in the Ag2MoO4–
MgMoO4–In2(MoO4)3 system, we prepared mixtures
of neutral and double molybdates in a specified sto�
ichiometric ratio, including the compositions of the
intersection points for all sections existing in the sys�
tem. The analysis of the phase composition of the sys�
tem at intersection points and points located inside the
Ag2MoO4–MgMoO4–In2(MoO4)3 triangle shows that
at 620°С, phase relations are characterized by the
quasi�binary joins: MgMoO4–AgMg3In(MoO4)5,
Ag2Mg2(MoO4)3–AgMg3In(MoO4)5, Ag2Mg2(MoO4)3–
AgIn(MoO4)2, AgMg3In(MoO4)5–Ag1–xMg1–xIn1+x(MoO4)3,
0 ≤ x ≤ 0.5, Ag2Mg2(MoO4)3–Ag1 – xMg1 – xIn1 + x
(MoO4)3, Ag1 – xMg1 – xIn1 + x(MoO4)3–AgIn(MoO4)2,
Ag1 – xMg1 – xIn1 + x(MoO4)3–In2(MoO4)3, and
AgMg3 In(MoO4)5–In2(MoO4)3 (figure).

According to the X�ray powder diffraction data, the
synthesized AgMgIn(MoO4)3 and AgMg3In(MoO4)5
triple molybdates do not have an appreciable homoge�
neity region along the AgIn(MoO4)2–MgMoO4 join.
An Ag1 – xMg1 – xIn1 + x(MoO4)3 phase of variable com�
position is formed along the AgMgIn(MoO4)3–
In2(MoO4)3 join and represents an AgMgIn(MoO4)3
based subtraction solid solution, whose single�phase
region reaches x = 0.5. Weak In2(MoO4)3 reflections
appear in X�ray diffraction patterns at a higher con�
centration of indium cations. We did not manage to
separate individual phases at x = 0 and 0.1 by varying
the time and temperature of annealing. Along with the
Ag1 – xMg1 – xIn1 + x(MoO4)3 phase, the β�AgIn(MoO4)2
double molybdate was revealed in samples.

1,P

Table 1. Indexing of X�ray diffraction pattern for
Ag0.7Mg0.7In1.3(MoO4)3

2θexp, deg I/I0 dexp, Å hkl Δ(2θexp – 2θtheor), 
deg

13.108 4 6.75 012 –0.008

18.523 3 4.7901 104 –0.004

18.613 12 4.7671 110 +0.001

21.826 100 4.0721 113 –0.009

22.667 5 3.9229 006 +0.006

22.841 7 3.8934 202 –0.012

26.356 21 3.3916 024 +0.018

28.865 23 3.0931 211 –0.005

29.495 15 3.0284 116 –0.002

29.621 36 3.0158 122 –0.006

32.297 5 2.7718 018 +0.012

32.474 4 2.7571 214 +0.003

32.543 46 2.7514 300 –0.010

34.477 1 2.6014 125 +0.007

37.547 2 2.3954 208 –0.002

39.326 17 2.2911 119 –0.024

39.523 5 2.2801 223, 131 –0.007, +0.016

40.017 3 2.2531 036 +0.005

42.229 10 2.1401 128 –0.009

43.972 2 2.0592 315 +0.001

44.476 11 2.0370 226 +0.004

44.566 6 2.0331 042 +0.000

46.258 1 1.9626 0012 +0.042

46.647 2 1.9472 404 –0.015

48.066 3 1.8929 137 +0.010

48.204 2 1.8878 321 –0.007

48.436 1 1.8793 2110 +0.013

48.686 2 1.8703 232 +0.004

50.329 1 1.8130 1112 –0.015

50.518 12 1.8067 318 –0.009

50.646 14 1.8024 324, 410 –0.019, +0.019

51.907 3 1.7615 229 +0.003

52.047 11 1.7571 235, 143 –0.003, +0.035

54.296 17 1.6895 048 –0.003

55.693 5 1.6504 327 +0.006

55.809 1L 1.6473 0114 +0.009

56.021 4 1.6415 1310 +0.015

56.178 8 1.6373 146 +0.003

57.749 3 1.5965 0312 –0.023

58.022 6 1.5896 054, 330 –0.011, +0.024

59.386 6 1.5563 241, 2014 –0.026, –0.018
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It should be noted that the extent of Ag1 – xMg1 – x
In1 + x(MoO4)3 solid solution quenched from 700°С
increases up to x = 0.6.

X�ray powder diffraction showed that the Ag 1 – x

Mg1 – x In1 + x(MoO4)3 compounds are isostructural to
sodium zinc scandium molybdate [14], which has a
rhombohedral unit cell (space group  Z = 6), as to
reflection positions and intensity ratios. The indexing
results for Ag0.7Mg0.7In1.3(MoO4)3 are given in Tables
1 as an example.

Parameters of some compositions of Ag1 – xMg1 – x
In1 + x(MoO4)3 solid solution, namely, а, с, and unit cell
volume, increase in the region with lower silver con�
centrations (Table 2).

The individual AgMg3In(MoO4)5 was obtained
upon annealing for 100–120 h and 650–700°С. It is
isostructural to NaMg3In(MoO4)5, which has been
synthesized by us earlier [15] and indexed in triclinic
system (space group P1, Z = 2) with the following unit
cell parameters: a = 7.0374(5) Å, b = 17.932(1) Å, c =
6.9822(4) Å, α = 87.309(6)°, β = 100.832(6)°,
γ = 92.358(6)°, V = 863.99 Å3, ρcalc = 4.21 g/cm3

(Table 3).

Ag1 – xMg1 – xIn1 + x(MoO4)3 is thermally stable up
to 960°С; AgMg3In(MoO4)5 melts incongruently at
1030°С. There is no polymorphic transformations.

3 ,R c

In summary, phase formation in the Ag2MoO4–

MgMoO4–In2(MoO4)3 system was studied for the first

time. New triple molybdates AgMg3In(MoO4)5 and

AgMgIn(MoO4)3 have been synthesized, and the

region of AgMgIn(MoO4)3�based solid solutions has

been discovered. Crystallographic and thermal char�
acteristics were determined for the compounds syn�
thesized. It has been established that Ag1 – xMg1 – xIn1 + x

(MoO4)3, where 0 ≤ x ≤ 0.6, are related to the NASICON

Table 2. X�ray diffraction characteristics of a variable�com�
position Ag1 – xMg1 – xIn1 + x(MoO4)3 phase

Compound a, Å c, Å V, Å3

Ag0.8Mg0.8In1.2(MoO4)3 9.5284(11) 23.523(4) 1849.5

Ag0.7Mg0.7In1.3(MoO4)3 9.5339(6) 23.531(2) 1852.3

Ag0.5Mg0.5In1.5(MoO4)3 9.5439(11) 23.730(4) 1871.9

Ag2MoO4

1:1

1:2
S1

S2

MgMoO4 In2(MoO4)3

Phase relation diagram for the MgMoO4–Ag2MoO4–In2(MoO4)3 system. S1–Ag1 – xMg1 – xIn1 + x(MoO4)3, S2–
AgMg3In(MoO4)5. 
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Table 3. Indexing of X�ray diffraction pattern for AgMg3In(MoO4)5

2θexp, 
deg I/I0 dexp, Å hkl Δ(2θexp – 2θtheor), 

deg 2θexp, deg I/I0 dexp, Å hkl Δ(2θexp – 2θtheor), 
deg

9.901 4 8.926 020 –0.028 28.936 2 3.083 –2–21 +0.012

12.915 6 6.849 001 –0.006 29.128 10 3.063 –1–22 –0.003

13.925 <1 6.355 110 –0.045 29.422 4 3.033 –230 +0.003

15.936 1 5.557 –120, 021 –0.004, +0.022 29.511 1 3.024 032 +0.005

16.450 2 5.384 120 +0.002 29.936 1 2.982 060 –0.014

16.553 <1 5.351 0–21 +0.038 30.014 9 2.975 –132 –0.004

18.725 <1 4.735 –121 –0.024 30.300 <1 2.947 230 –0.003

19.312 1 4.592 031, –130 +0.002, +0.004 30.589 <1 2.920 0–32 –0.011

19.681 7 4.507 –1–21 +0.000 30.732 <1 2.907 –1–51 –0.005

19.816 1 4.477 040 +0.005 31.072 1 2.876 201 –0.006

19.974 <1 4.442 130 –0.011 31.189 <1 2.865 102 +0.013

20.104 1 4.413 0–31 –0.002 31.313 3 2.854 –2–31 –0.019

20.503 1 4.328 1–11 –0.003 31.420 11 2.845 2–11 +0.001

21.546 10 4.121 –131 +0.004 31.498 4 2.838 –1–32, 112 –0.023, +0.011

22.188 17 4.003 121 –0.006 31.566 2 2.832 211 –0.037

22.828 <1 3.892 –1–31 +0.001 31.938 2 2.799 151 –0.004

23.297 4 3.815 041, –140 –0.016, +0.007 32.158 2 2.781 –240 +0.025

24.029 2 3.701 140 –0.003 32.241 6 2.774 042, –160 –0.004, +0.019

24.162 2 3.681 0–41 +0.000 32.554 9 2.748 –241 +0.003

24.848 100 3.580 050 –0.001 32.777 5 2.730 221 +0.000

24.941 20 3.567 1–31 –0.004 33.215 5 2.695 –202 –0.020

25.096 5 3.546 –141 +0.002 33.269 13 2.691 240, –212 –0.014, +0.019

25.767 2 3.455 200 +0.005 33.544 1 2.669 0–42 –0.002

25.997 70 3.425 002 –0.011 33.865 7 2.645 –2–12 +0.005

26.089 41 3.413 –210 +0.002 34.140 6 2.624 –222 +0.004

26.281 11 3.388 012 –0.015 34.255 2 2.616 –2–41 –0.002

26.417 14 3.371 210 +0.002 34.444 2 2.602 132, 2–31 –0.009, –0.004

26.575 7 3.352 –1–41 +0.001 34.728 1 2.581 231 +0.009

26.667 7 3.340 –201, 0–12 –0.041, –0.003 35.508 8 2.526 –250, 052 –0.025, –0.004

26.835 18 3.320 –211 +0.003 35.730 2 2.511 –232, –251 –0.014, +0.020

26.966 3 3.304 –112 +0.009 36.713 2 2.446 250 –0.001

27.348 23 3.259 –220, –2–11 –0.002, +0.003 37.002 13 2.428 071, 0–52 –0.009, +0.001

27.526 3 3.238 –1–12 –0.005 37.322 2 2.407 241, –2–32 –0.012, +0.017

27.660 7 3.222 –150 –0.001 37.902 4 2.372 –1–52, 
–242, 170

–0.019, +0.023, 
–0.020

27.973 9 3.187 –221, 220 –0.005, –0.003 39.213 13 2.296 062, –260 –0.008, –0.002

28.118 6 3.171 –122, 141 –0.036, +0.017 39.419 6 2.284 –261, 003, 
–162

–0.032, –0.001, 
+0.002

28.248 4 3.157 0–22, 1–41 –0.011, +0.024

28.430 12 3.137 150 –0.001
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structural type (space group  which suggests a
high ionic conductivity.

REFERENCES

1. B. I. Lazoryak, Usp. Khim. 65, 307 (1996).
2. V. K. Trunov, V. A. Efremov, and Yu. A. Velikodnyi, The

Crystal Chemistry and Properties of Double Molybdates
and Tungstates (Nauka, Leningrad, 1986) [in Russian].

3. A. K. Ivanov�Shits and I. V. Murin, Solid State Ionics
(S.�Peterb. Gos. Univ., St. Petersburg, 2000) [in Rus�
sian].

4. V. B. Kalinin, S. Yu. Stefanovich, and A. Nogai, Neorg.
Mater. 22 (1), 107 (1986).

5. A. M. Golubev, V. B. Kalinin, and B. A. Maksimov, Kri�
stallografiya 44 (6), 1014 (1999) [Crystallogr. Rep. 44
(6), 945 (1999)].

6. R. Kohlmuller and J.�P. Faurie, Bull. Soc. Chim. Fr.,
No. 11, 4379 (1968).

7. V. V. Bakakin, R. F. Klevtsova, and L. A. Gaponenko,
Kristallografiya 27 (1), 38 (1982).

8. L. M. Plyasova, R. F. Klevtsova, S. V. Borisov, and
L. M. Kefeli, Kristallografiya 13 (1), 38 (1968).

9. P. V. Klevtsov, Izv. Akad. Nauk SSSR, Neorg. Mater. 4
(1), 160 (1968).

10. G. D. Tsyrenova, S. F. Solodovnikov, E. G. Khaikina,
and E. T. Khobrakova, Zh. Neorg. Khim. 46 (12), 2066
(2001) [Russ. J. Inorg. Chem. 46 (12), 1886 (2001)].

11. A. P. Perepelitsa, Zh. Prikl. Khim. 69 (8), 1252 (1996).

12. P. V. Klevtsov, S. F. Solodovnikov, A. P. Perepelitsa,
et al., Kristallografiya 29 (4), 701 (1984).

13. A. P. Perepelitsa, A. M. Golub, Yu. V. Badaev, and
V. N. Shapoval, Zh. Neorg. Khim. 22 (4), 994 (1977).

14. B. I. Lazoryak and V. A. Efremov, Zh. Neorg. Khim. 32
(3), 652 (1987).

15. R. F. Klevtsova, A. D. Vasil’ev, N. M. Kozhevnikova,
et al., Zh. Strukt. Khim. 34 (5), 147 (1993).

)3 ,R c



<<
  /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 149
  /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 0.40
    /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 149
  /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 0.40
    /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 599
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


