ISSN 1070-4272, Russian Journal of Applied Chemistry, 2016, Vol. 89, No. 7, pp. 1097—1101. © Pleiades Publishing, Ltd., 2016.
Original Russian Text © A.I Afanas’ev, A.A. Blokhin, Yu.V. Murashkin, M.A. Mikhaylenko, 2016, published in Zhurnal Prikladnoi Khimii, 2016, Vol. 89, No. 7,

pp. 903-907.

SORPTION
AND ION EXCHANGE PROCESSES

Sorption Purification of Sodium Molybdate
Solutions to Remove Vanadium(V) Impurity

A. 1. Afanas’eve, A. A. Blokhin“*, Yu. V. Murashkin4, and M. A. Mikhaylenko?

a St. Petersburg State Technological Institute (Technical University), Moskovskii pr. 26, St. Petersburg, 198013 Russia
b Representative Office of Purolite Ltd. in Russia, ul. Lusinovskaya 36, Moscow, 115093 Russia
*e-mail: blokhin@list.ru

Received July 5, 2016

Abstract—Possibility of performing deep purification of concentrated sodium molybdate solutions to remove
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Owing to its high melting point, heat resistance,
mechanical strength, and other useful properties, mo-
lybdenum is widely used in various fields of modern
science and technology. Admixtures of various elements
adversely affect the properties of molybdenum and its
compounds. Most of impurities find way into molyb-
denum compounds from starting raw materials. An im-
portant secondary source of molybdenum raw materials
are spent catalysts for hydroprocessing of raw oil. Spent
catalysts, as a rule, contain vanadium commonly present
in oil and captured by the catalysts. When molybdenum
is recovered from spent catalysts, vanadium passes into
molybdate solutions. The properties of molybdenum(VI)
and vanadium(V) are close and these elements tend to
form mixed polyanions containing both the components
[1]. Therefore, purification of molybdate solutions to
remove vanadium meets severe difficulties. The classical
way to purify ammonium molybdate solutions to remove
vanadium via precipitation of the poorly soluble ammo-
nium metavanadate fails to provide a deep purification of
solutions to remove this impurity even when the optimal
parameters of the process are observed. According to
[2], the residual content of vanadium(V) in the resulting
crystals of ammonium paramolybdate cannot be reduced
to below 0.05 wt %. In addition, this method can only be
used for purification of ammonium molybdate solutions,
being inapplicable in the case of sodium molybdate.

One of the most effective and selective methods for
separation and purification of inorganic substances is
the ion-exchange sorption. There have been publications
devoted to recovery of impurity amounts of vanadium(V)
from solutions with comparatively high molybdenum(VI)
concentrations of 60-90 g L-! by the ion-exchange
sorption method [3-6]. In two of these [3, 4], it was
shown that a selective extraction of vanadium(V) from
ammonium molybdate solutions is possible after the
solution pH is brought to 6.9—7.2 by sorption on a strongly
base anion exchange resin, followed by desorption
with a 6 M solution of hydrochloric acid. In two others
[5, 6], this was done via sorption of vanadium(V) from
ammonium molybdate solutions with pH 74-8.2 on
chelating resins containing as functional groups either
iminodiacetate groups or amino phosphonic acid groups,
or simultaneously pyridine groups and primary amino
groups, with the subsequent desorption of vanadium(V)
with an ammonia solution [4]. The data presented in these
reports demonstrate, on the whole, a high efficiency of the
suggested methods for sorption purification of ammonium
molybdate solutions by sorption of vanadium(V)
impurity: the vanadium concentration in the purified
solutions decreases from 0.3-0.4 to 0.01 g L-! of V,0s.
However, these data cannot be used to fully assess the
potential of the ion-exchange method for purification
of molybdate solutions to remove vanadium(V). First,
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these data refer only to purification of ammonium
molybdate solutions, but not to sodium molybdate.
Second, experiments were performed on solutions with
molybdenum concentration of 60-90 g L-1, whereas in
real solutions, the concentration of molybdenum(VI)
may reach values of 150 g L-! and more. In addition,
the suggestion to perform desorption of vanadium from
a strongly base anion exchange resin with a solution
with high concentration of hydrochloric acid cannot be
considered as appropriate.

The goal of our study was to examine the sorption
of vanadium(V) under static and dynamic conditions
from concentrated sodium molybdate solutions on anion
exchangers with various basicities.

EXPERIMENTAL

Taking into account the tendency of vanadium(V)
to form polyanions in solutions, we tested macroporous
anion exchangers: strongly base anion exchange resin
Purolite A500/2788 and weakly base anion exchange
resins Purolite A111 with tertiary amino groups and
Purolite S984 with secondary and primary amino groups
(A500, A111, and S984, respectively). The first two of
these are synthesized on the styrene matrix, and the third,
on the acrylate matrix. The weakly basic anion exchangers
were preliminarily converted to the protonated (sulfate)
form.

The experiments in which the sorption and desorption
of vanadium was examined were performed under
static and dynamic conditions. In the first case, the ratio
between the weighed portion of the ion exchanger (grams
in terms of the mass of the dry ion exchanger) and the
volume of the solution brought in contact with the ion
exchanger (mL) was 1 : 100, and the time of contact
under agitation in MemmertONE 14 shaker, 4648 h. It
was found preliminarily that this contact duration is more
than sufficient for the equilibrium to be attained. After
this time elapsed, the solutions were separated from the
anion exchange resins and composition of the former was
analyzed. The change in the vanadium concentration was
used to calculate, with the weighed portion of the anion
exchanger and the solution volume taken into account,
the weight capacity of the anion exchangers [mg of
vanadium(V) g-! dry anion exchanger], which were then
recalculated to the volume capacity [mg of vanadium(V)
mL-! swollen ion exchanger]| with consideration for the
sp. vol. of ion exchangers. In the experiment performed
under dynamic conditions, we used a column packed with
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20 mL of the anion exchanger at H : D =12 : 1. The rate
at which the solution was passed through the column was
0.75-1.0 sp. vol. h-1, Vanadium(V) was introduced into
the working solutions in the form of a sodium vanadate
solution produced by dissolution of vanadium(V) in a
dilute sodium hydroxide solution.

The content of vanadium and molybdenum in
the solutions was determined by photocolorimetric
analytical methods: the content of vanadium, by
measuring the optical absorption of phosphovanadate
tungstic heteropoly acid [7], and that of molybdenum,
by measuring the optical absorption of the complex of
molybdenum(VI) with the rhodanide ion [8]. The pH
values of the solutions were determined with a universal
electrode on a pH-410 ion meter.

RESULTS AND DISCUSSION

The state of molybdenum(VI) and vanadium(V) in
solutions is determined by their pH values and also by
their concentration, and primarily by the concentration
of the macrocomponent, molybdenum. Therefore, in the
initial stage of the study we examined the influence ex-
erted by the pH value of sodium molybdate solutions at
four different molybdenum concentrations: 50, 100, 125,
and 150 g L-! on the sorption of vanadium at a constant
initial concentration of this element of 1.0 g L-1. A part
of the results obtained in these experiments is presented
in Fig. 1.

It follows from Fig. 1 that all the three anion exchang-
ers show the ability to sorb vanadium(V) from molybde-
num-containing solutions, and do so in a comparatively
narrow range of pH values. The run of the dependences
of the vanadium(V) distribution coefficients on the acidity
of sodium molybdate solutions in the sorption on both
strongly and weakly basic anion exchangers is the same
and has a dome-shaped form. On passing from the neutral
to the weakly alkaline region, the vanadium(V) distribu-
tion coefficients sharply grow, reach the maximum values,
and then decrease as the solution pH increases further.
The positions of the maxima in the dependences of the
vanadium(V) distribution coefficients on the solution
pH scale depend in the sorption on anion exchangers on
the concentration of sodium molybdate in the solutions
and shift to the alkaline region by 0.4 pH units: from pH
~7.2 to pH ~7.6 as the molybdenum(VI) concentration
increases from 50 to 150 g L-1. With consideration for
the available data on the state of molybdenum(VI) and
vanadium(V) in solutions [1], a possible reason for the
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Fig. 1. Dependence of the vanadium(V) distribution coefficients D on the pH value of Na,MoO, solutions with molybdenum(VI)
concentrations of (a) 50 and (b) 150 g L-! and vanadium(V) concentration of 1.0 g L-! in sorption on anion exchangers (/) A500,

(2) Al11, and (3) S984.

ascending run of the left-hand part of the plots describing
the dependence of the vanadium(V) sorption of the pH
value of sodium molybdate solutions is that vanadium(V)
starts to be converted to the polymeric form as the alka-
line solutions are acidified to pH < 10, and the fraction
of vanadium(V) in the form of polymeric anions grows
under the same conditions. At pH values corresponding to
the maximum distribution coefficients of vanadium(V), it
is present in solutions predominantly in the form of V;03-
and, possibly, V,0%; ions [1, 9]. Under these conditions,
the macrocomponent, molybdenum(VI), is also present
in solutions as a monomeric molybdate ion MoOZ-, and
the increased selectivity of macroporous anion exchang-
ers to polymeric anions, compared with those of the
monomeric type, is well known [10]. Molybdenum(VI)
starts to be converted into the polymeric molybdate ion
Mo,0$; only upon acidification of the solutions to pH
~7.2 at molybdenum(VI) concentration in solution of
50 g L-! or at pH ~7.5 at its concentration in solution of
150 g L-1 [11]. Thus, the transition of molybdenum(VI)
to the form of the heptamolybdate anion Mo,0$, capable
of competing with polyvanadate ions and the formation
of mixed vanadium-molybdenum polyanions, which,
similarly to the mixed tungsten-molybdenum polyanions,
start to be formed at pH values corresponding the onset
of the conversion of molybdenum(VI) to the heptamo-
lybdate ion [11], should be considered the reason why
the vanadium(V) distribution coefficients on anion ex-
changers decrease upon acidification of the solutions to
pH below the optimal values. The run of the dependence
of the sorption of vanadium(V) sorption on weakly basic
anion exchangers on the pH value of sodium molybdate
solutions is also superimposed by the effect in which the

degree of protonation of their functional groups decreases
upon an increase in the solution pH.

Additionally, we obtained the dependence of the
capacity of A500 anion exchanger for the macrocompo-
nent, molybdenum(VI), on the pH value of the sodium
molybdate solution (Fig. 2). These data were obtained by
analysis of the desorbates upon desorption of molybde-
num from an anion exchanger washed with water with a
solution containing 1 M NaOH and 1 M NaNO;.

It can be seen in Fig. 2 that, indeed, the capacity of the
strongly basic A500 anion exchanger for molybdenum(VI)
sharply grows as the solution is acidified to pH < 7.5, and,
after this value is reached, it starts to be converted to the
polymeric form.
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Fig. 2. Dependence of the capacity of A500 anion ex-
changer for molybdenum(VI) on the solution pH with initial
molybdenum(VI) concentration of 150 g L-1. (E) Volume
capacity of the anion exchanger for molybdenum(VI)
[mg molybdenum(VI) per mL swollen anion exchanger].
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Fig. 3. Sorption isotherms of vanadium(V) on anion exchangers
(1) A500, (2) Alll, and (3) S984 from a sodium molybdate
solution with molybdenum(VI) concentration of 150 g L-1.
(Ey) Volume capacity of the anion exchanger for vanadium(V)
[mg vanadium(V) per mL swollen anion exchanger] and
(cy) vanadium(V) concentration in the equilibrium solution.

To choose the sorbent for purification of sodium
molybdate solutions to remove vanadium(V) on a more
reasonable basis, we obtained sorption isotherms of
this element from a solution with molybdenum(VI)
concentration of 150 g L-1 at the nearly optimal
equilibrium pH values of 7.6 + 0.2 (Fig. 3).

As follows from Fig. 3, the strongly basic anion ex-
changer A500 strongly surpasses the weakly basic anion
exchangers A111 and S984 in the capacity for vanadium(V)
in the whole range of its equilibrium concentrations.

AFANAS’EV et al.

A study of the desorption of vanadium(V) from
AS500, A111, and S984 anion exchangers demonstrated
that, while vanadium(V) is rather fully desorbed from
weakly basic anion exchanger with sodium or ammonia
hydroxide solutions, vanadium(V) can only be desorbed
from the strongly basic anion exchanger with solutions
containing mixtures of sodium or ammonium hydroxide
and nitrate or sodium or ammonium chloride.

In conclusion, we performed an experiment on
purification of a sodium molybdate solution to remove
vanadium(V) on A500 anion exchanger under dynamic
solutions. In the experiment, a sodium molybdate solution
with molybdenum(VI) and vanadium(V) concentrations
of, respectively, 150 and 1.0 g L-! was passed through
a column packed with A500 anion exchanger. On being
saturated with vanadium(V), the anion exchanger
was washed with distilled water. Then, vanadium(V)
and molybdenum(VI) were desorbed with a solution
containing 1 M NaOH and 1 M NaNOj;. The results
obtained are presented in Fig. 4 and in the table.

It can be seen in Fig. 4 that a nearly full absorption of
vanadium(V) is observed for the first 20 sp. vol. of the
solution passed through the column, with its concentra-
tion in the solution not exceeding 0.01 g L-!. As the solu-
tion is passed further, the vanadium(V) concentration at
the column outlet starts to gradually increase. A clearly
pronounced breakthrough of vanadium(V) occurred
on passing about 40 sp. vol. the solution. The sorbed
vanadium(V) was nearly fully eluted with 5 sp. vol. of
a solution of mixed sodium hydroxide and nitrate (see
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Fig. 4. Elution curves for (a) sorption of vanadium(V) on A500 anion exchanger and (b) desorption of (/) vanadium(V) and
(2) molybdenum(VI). (c) Concentration of vanadium(V) in solution at the column outlet and (¥) volume of the solution passed through
the column (specific volume, i.e., the volume of the solution related to the anion exchanger volume in the column).
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Summarized data on sorption and desorption of vanadium(V) and molybdenum(VI)

Sorption of vanadium(V), mg mL-" Desorption of Distribution coefficients D
’ vanadium(V) molybdenum(VI) of V(V) and Mo(VI)
55.8 28.9 54.6 270

table). In the course of sorption—desorption, vanadium(V)
strongly concentrated in the desorbate. The concentra-
tion of vanadium(V) in the averaged eluate (11.6 g L)
exceeds its concentration in the starting solution by more
than an order of magnitude. The capacity of the anion ex-
changer for the macrocomponent, molybdenum(VI), was
28.9 mg mL-! ion exchanger according to the desorption
data. Thus, the ratio between the amounts of vanadium(V)
and molybdenum(V1I) contained in the combined desor-
bate was 1.9, whereas in the starting solution, this ratio
was 0.007. It is found on this basis that the separation
coefficient of vanadium(V) and molybdenum(VI) in
the sorption on A500 anion exchanger reaches a value
of 270. The total amount of molybdenum(VI) in the
solution passed until the breakthrough of vanadium(V)
was 15040 = 6000 mg of oxygen per 1 mL of the ion ex-
changer. Consequently the loss of molybdenum(VI) with
the desorbate is 0.5% relative to the amount of purified
sodium molybdate in terms of molybdenum.

CONCLUSIONS

(1) It was found in a study of the sorption of
vanadium(V) from sodium molybdate solutions on a
strongly basic anion exchanger Purolite A500/2788 and
weakly basic anion exchangers Purolite A111 and Purolite
S984 that the run of the dependences of the vanadium(V)
distribution coefficients on solution pH in sorption on
all the anion exchangers has a dome-like shape and the
pH values corresponding to the maximum absorption of
vanadium(V) are determined by the concentration of the
macrocomponent, sodium molybdate, in solutions and are
shifted into the alkaline region, from pH ~7.2 to pH ~7.6,
upon an increase in the molybdenum(VI) concentration
from 50 to 150 g L1,

(2) It was shown that the strongly basic anion
exchanger Purolite A500/2788 strongly surpasses the
weakly basic anion exchangers in the capacity for
vanadium(V) in the whole range of its equilibrium
concentrations from a concentrated sodium molybdate
solution with pH ~7.6.

(3) It was found that a deep removal of vanadium(V)
is achieved in the purification of a concentrated sodium
molybdate solution to remove vanadium on the strongly
basic anion exchanger Purolite A500/2788. In this
case the separation coefficient of vanadium(V) and
molybdenum(VI) is as large as 270. The vanadium(V)
being sorbed is nearly fully eluted from the anion
exchanger with 5 sp. vol. of a solution of mixed sodium
nitrate and sodium hydroxide.

REFERENCES

1. Pope, M.T., Heteropoly and Isopoly Oxometalates, Berlin:
Springer-Verlag, 1983.

2. Chen Yun, Feng Qiming, Shao Yanhai, et al., Int. J. Miner.
Process., 2006, vol. 79, no. 1, pp. 42-48.

3. Xuewe Wang, Mingyu Wang, Lihu Shi, et al., Hydrometal-
lurgy, 2010, vol. 104, nos. 3—4, pp. 317-321.

4. Hu Jian, Wang Xuewen, Xiao Liansheng, et al., Hydrome-
tallurgy, 2009, vol. 95, no. 3, pp. 203-206.

5. Li Qinggang, Zeng Li, Xiao Liansheng, et al., Hydrome-
tallurgy, 2009, vol. 98, nos. 3—4, pp. 287-290.

6. Li Qinggang, Zhang Qi—xiu, Zeng Li, et al., Trans. Non-
ferrous Met. Soc. China, 2009, vol. 19, pp. 735-739.

7. Muzgin, V.N., Khamzina, L.B., Zolotavin, V.L., and
Bezrukov, 1.Ya., Analiticheskaya khimiya vanadiya
(Analytical Chemistry of Vanadium), Moscow: Nauka,
1981.

8. Busev, A.L, Tiptsova, V.G., and Ivanov, V.M., Rukovodstvo
po analiticheskoi khimii redkikh elementov (Manual
for Analytical Chemistry of Rare Elements), Moscow:
Khimiya, 1978.

9. Zeng, L. and Cheng, C.Y., Hydrometallurgy, 2009, vol. 98,
pp. 10-20.

10. Laskorin, B.N., Nikul’skaya, G.N., and Maurina, A.G.,
Gidrometallurgiya. Avtoklavnoe vyshchelachivanie.
Sorbtsiya. Ekstraktsiya (Autoclave Leaching, Sorption,
Extraction), Laskorin, B.N., Ed., Moscow: Nauka, 1976,
pp. 86-96.

11. Blokhin, A.A., Solodukhin, S.S., and Kopyrin, A.A., Russ.
J. Inorg. Chem., 2003, vol. 48, no. 3, pp. 435-438.

RUSSIAN JOURNAL OF APPLIED CHEMISTRY Vol. 89 No. 7 2016




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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.)
    /RUS (Pfeps)
  >>
  /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 [14400.000 14400.000]
>> setpagedevice


		2016-10-07T14:27:13+0300
	Preflight Ticket Signature




