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Abstract

The contribution describes the results of high-gradient magnetic separation of dust outlets
from rotary furnaces collected in electrofilter. The separation was performed by the both ways,
the dry and wet ones at a magnetic field induction in the range from 0,09 to 0,30 T. As to main
components, the dust outlets contain 26-28 % of Fe, 16-18 % of SiO, and 1,50-1,65 % of Mn.

Under application of dry way growing induction of field results in an increasing of mass
yield into magnetic product from 35 % to 66 %, iron and manganese contents gradually
decrease from 35 % to 31 % and from 1,92 % to 1,72 %, respectively. The content of SiO,
enhances from 11 % to 12 %. The recoveries of main components into magnetic product grow
together with increasing of magnetic field induction, namely for iron from 44,75 % to 76,13 %,
for manganese from 44,36 % to 75,36 % and for SiO, from 22,42 % to 46,54 %.

Similarly, as to wet way of separation, growing induction of magnetic field also results in
enhancement of magnetic products mass yields, i.e. from 31,86 % to 37,03 %. Iron and
manganese contents in magnetic product decrease from 45,71 % to 44,21 % and from 2,74 % to
2,71 %, respectively. The SiO, content increases from 1,20 % to 2,55 %. The recoveries of iron
and manganese enhance together with a growing of magnetic field induction from 52,35 % to
59,54 % and from 54,03 % to 61,68 %, respectively, but recovery of SiO, only from 2,24 % to
5,26 %.

Thus, under application of dry way of separation the higher recoveries of utility components,
namely iron and manganese, into magnetic product can be achieved. On the other hand, wet
way of separation enables to attain at lower recoveries of utility components cleaner magnetic
product, i.e. higher contents of iron (by 10 %) and manganese and also by 10 % lower content
of SiO..
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1. Introduction

The iron ore works Siderite, Ltd. NiZzna
Slana is only one producer of iron ore in
Slovakia. The mining field of the
company is located in the southeast part of
the Slovak Ore Mts. and it consists of two
near one another placed deposits (their
distance is about 2.500 m), namely Mano
and Kobeliarovo.

The ore from the first of one contains
in the average 33,5 % of Fe, 2,18 % of
Mn, 8,5 % of SiO,, 0,001-0.2 % of As,
0,001-0,03 of Pb, 0,002-0,009 % of Zn
and 0,5-1.5 of S. The average quality of
ore from the Kobeliarovo deposit is as
follows: 33,98 % of Fe, 1,71 % of Mn,
3,71 of SiO; and 0,02 % of As [1]. The
ores from the both deposit are
characterized by fine intergrowth of utility
minerals and gangue.

The company exploits siderite ore by
underground method, namely sublevel
caving. The run-off-mine ore is subjected
to crushing and classifying. The coarser
classes are pre-treated using a dry high
intensity magnetic separation. Only class
with a grain size of 0-4 mm is led through
bypass and directly added to magnetic
product obtained by separation of coarser
classes. In such way obtained material is
roasted in rotary furnaces with the aim to
improve the magnetic properties of main
utility Fe-bearing mineral, i.e. siderite.
Thus, during magnetizing roasting,
siderite is changed into magnetite and/or
maghemite with much higher magnetic
susceptibility. After cooling the roasted
ore is wet ground to a grain size 90 %
bellow 63 um and subjected to wet low
intensity magnetic separation. Magnetic
product is filtered and led to pelletizing

plant. Final product — blast furnace pellets
usually contain 55,4 % of Fe, 3,4 % of Mn
and 5 % of SiO; [2].

Currently, an annual production of ore
is running about 720.000 tons. Subse-
quently, 320.000 tons of blast furnace
pellets are made from the ore [3].
Maximal annual production, i.e. 1.010.365
tons of ore and 447.810 tons of pellets,
was attained in 2000 [4].

Recently, the Institute of Geotechnics
SAS Kosice cooperates with iron ore
works Siderit, Ltd. NiZznd Slanad in the
research, which is focused on the
application of magnetic separation in
processing of dust outlets from rotary
furnaces collected in electrofilter with the
aim to improve of final products quality
and raw material management of the
works. Coming from data introduced in
contribution [5], total amount of collected
dust is about of 44.000 ton per year.

One of the first reports [6] about
magnetic separation of dust outlets from
rotary furnaces studied an influence of
magnetic separator drum revolution on
products quality. The applied dry low
intensity magnetic separator of own
design was under cover of drum equipped
by permanent magnets. The magnets were
located in order to achieve alternating
magnetic polarity of magnetic field.
Moreover, drum and rotor had contrary
rotation. All these structural designs were
proposed with the aim to prevent mutual
aggregation of magnetic and non-
magnetic particles. Thus, from the feed of
dust outlet with 35-38 % of Fe and
13-16 % of SiO, a magnetic product with
41-46 % Fe and 8-12 % SiO; at a mass
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yield of 59-67 % was won. Recovery of
Fe and SiO, into magnetic product
attained 72-78 % of Fe and 36-53 %
SiO,, respectively.

Current research deals with the
application of dry and wet ways of high
gradient magnetic separation. In compa-
rison with previous reference the feed of
dust outlet had lower quality, i.e. 26-28 %
of Fe and 16-18 % SiO..

2. Magnetic separator and assess-
ment methods description

Magnetic separation has been carried
out using universal laboratory magnetic
separator the JONES model (Fig. 1), in
cassette located between its poles. The
cassette was lined by two grooved plates
made of soft iron. In such way required
induction and gradient of magnetic field
were achieved (Fig. 2 and 3).

Fig. 2. Cassette

The dry way of separation was realised
at four values of magnetic induction,
namely 0,09, 0,15, 0.20 and 0,30 Tesla.
The wet one was carried out at three
values, i.e. 0,1, 0,2 and 0,3 Tesla.

Fig. 1. Design of universal laboratory
magnetic separator of JONES model

Fig. 3. Grooved plate made of soft iron
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After determination of mass yields the
products of magnetic separation were
subjected to chemical analyses and
volume magnetic susceptibility measure-
ing. Loss on ignition at 900 °C and content
of SiO, were determined by gravimetric
analysis. The other chemical components
were assayed by atomic absorption
spectroscopy (AAS) using the device
VARIAN AA240FS with accessories:
Zeeman AAS240Z with Programmable
Sample Dispenser PSD120, Graphite
Tube Atomizer GTA120 and Vapor
Generation Accessory VGA-77.

The volume magnetic susceptibility
was measured using the Kappabridge
KLY-2, Geofyzika Brno at following
conditions: the magnetic field intensity of
300 A.m™, the field homogeneity of 0,2
%, the operating frequency of 920 Hz, the
range of —1.999 10° + +650.00010° SI
unit [7].

The assessment of separation product
was performed using classical material

balance method according to general
balance equations [8, 9].

3. Results of magnetic separation

The quality of magnetic separation
products obtained by dry way is presented
in Tables 1-4. Calculated recoveries/
distribution of chemical components into
products of dry magnetic separation are in
Tables 5-8. Similarly, the quality of
magnetic separation products obtained by
wet way is introduced in Tables 9-11. The
recoveries/distribution of chemical com-
ponents into products of wet magnetic
separation is in Tables 12-14.

The quality of feed was calculated on
the basis of analysed separation products
using the method of material balance. Iron
content is presented as total iron content.

Table legend: M - magnetic product,
N — non-magnetic product, LOI — lost on
ignition, « - volume  magnetic
susceptibility [10°® SI unit]

Table 1. Products quality of dry magnetic separation at the induction of 0,09 T

product yield « Fe SiO, Mn LOI As Al Mg Ca
[%0] [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
M 35,23(285.525| 34,92 | 11,13 | 1,92 7,61 | 0,264 | 350 | 3,08 | 1,45
N 64,77| 61.167| 23,45 | 20,95 | 1,31 | 17,33 | 0,210 | 4,12 | 2,36 | 1,78
feed 100,00 |140.202| 27,49 | 1749 | 152 | 1391 | 0,229 | 390 | 261 | 1,66

Table 2. Products quality of dry magnetic separation at the induction of 0,15 T
yield Fe SiO; Mn LOI As Al Mg Ca

product K

[%0] [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
M 50,43|254.962| 33,31 | 11,54 | 1,87 8,83 | 0,289 | 3,73 | 2,87 | 1,50
N 49,57| 35.853| 22,00 | 23,34 | 1,23 | 1841 | 0,201 | 4,34 | 2,24 | 1,76
feed 100,00|146.350| 27,70 | 17,39 | 1,55 | 1359 | 0,245 | 4,03 | 2,56 | 1,63
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Table 3. Products quality of dry magnetic separation at the induction of 0,20 T
product yield K Fe SiO, Mn LOI As Al Mg Ca
[%0] [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
M 55,35(239.363| 31,14 | 12,39 | 181 9,42 | 0,280 | 3,67 | 2,86 | 1,50
N 44,65| 21.488| 20,14 | 23,72 | 1,17 | 18,559 | 0,206 | 4,40 | 2,15 | 1,77
feed 100,00 | 142.072| 26,23 | 17,45 | 152 | 1351 | 0,247 | 4,00 | 254 | 1,62
Table 4. Products quality of dry magnetic separation at the induction of 0,30 T
roduct yield Fe SiO, Mn LOI As Al Mg Ca
P [%0] * [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
M 65,67(212.518| 30,79 | 1189 | 1,72 | 11,06 | 0,245 | 3,73 | 2,66 | 1,59
N 34,33| 11.984| 18,47 | 26,13 | 1,07 | 18,28 | 0,193 | 455 | 2,07 | 1,90
feed 100,00 | 143.674| 26,56 | 16,78 | 1,50 | 13,54 | 0,227 | 4,01 | 2,46 | 1,70
Table 5. Recoveries of components into products of dry magnetic separation at the
induction of 0,09 T
product| Fe [%] | SiO;[%] | Mn [%] | LOI [%] | As [%] | Al [%] | Mg [%] | Ca [%]
M 44,75 22,42 44,36 19,28| 40,61| 31,60 41,51 30,70
N 55,25 77,58 55,64 80,72| 59,39 68,40 58,49 69,30
feed 100,00 100,00 100,00f 100,00| 100,00| 100,00 100,00| 100,00
Table 6. Recoveries of components into products of dry magnetic separation at the
induction of 0,15 T
product| Fe [%] | SiO;[%] | Mn [%] | LOI [%] | As [%] | Al [%] | Mg [%] | Ca [%]
M 60,64 33,47 60,73 32,79 59,40| 46,65 56,59 46,44
N 39,36 66,53 39,27 67,21 | 40,60| 53,35 43,41 53,56
feed 100,00 100,00 100,00f 100,00| 100,00| 100,00 100,00| 100,00
Table 7. Recoveries of components into products of dry magnetic separation at the
induction of 0,20 T
product| Fe[%] | SiO;[%] | Mn [%] | LOI [%] | As [%] | Al [%] | Mg [%] | Ca [%0]
M 65,71 39,30 65,72 38,58 62,75| 50,83 62,25 51,23
N 34,29 60,70 34,28 61,42| 37,25| 49,17 37,75 48,77
feed 100,00 100,00 100,00| 100,00| 100,00| 100,00 100,00| 100,00
Table 8. Recoveries of components into products of dry magnetic separation at the
induction of 0,30 T
product| Fe [%] | SiO;[%] | Mn [%] | LOI [%] | As [%] | Al [%] | Mg [%] | Ca [%0]
M 76,13 46,54 75,46 53,65 70,83| 61,06 71,08 61,55
N 23,87 53,46 24,54 46,35| 29,17 38,94 28,92 38,45
feed 100,00 100,00 100,00 100,00| 100,00| 100,00/ 100,00 100,00
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Table 9. Products quality of wet magnetic separation at the induction of 0,1 T

product yield « Fe SiO, Mn LOI As Al Mg Ca
[%0] [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%6]
M 31,86 | 355.536 | 45,71 120 | 2,74 3,44 10,308 | 2,02 | 3,61 | 1,34
N 68,14 | 10.876|19,45| 2450 | 1,09 | 18,29 | 0,255 | 5,78 | 1,92 | 2,19
feed 100,00|120.679|27,82| 17,08 | 1,62 | 1356 | 0,272 | 458 | 2,46 | 192
Table 10. Products quality of wet magnetic separation at the induction of 0,2 T
yield Fe SiO, Mn LOI As Al Mg Ca
product K
[%0] [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
M 33,86 | 339.576 | 45,19 2,15 | 2,73 4,02 10,295| 2,13 | 3,36 | 1,64
N 66,14| 4.541]18,36| 2555 | 1,00 | 18,35 | 0,260 | 569 | 1,79 | 2,11
feed 100,00|117.969 | 27,44 | 17,63 159 | 1350 | 0,272 | 448 | 2,32 | 1,95
Table 11. Products quality of wet magnetic separation at the induction of 0,3 T
yield Fe SiO; Mn LOI As Al Mg Ca
product K
[%0] [%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
M 37,03|313.030 | 44,21 255 | 2,71 6,29 | 0,285 | 2,04 | 3,28 | 1,63
N 62,97| 3.536| 17,67 | 26,99 | 0,99 | 17,88 | 0,264 | 6,08 | 1,79 | 2,23
feed 100,00/118.144| 2750 | 1794 | 163 | 1359 | 0,272 | 458 | 2,34 | 2,01

Table 12. Recoveries of components into products of wet magnetic separation at the

inductionof 0,1 T

product | Fe [%] | SIO, [%] | Mn [%] | LOI [%] | As[%] | Al [%] | Mg [%] | Ca [%0]
M 52,35 2,24 54,03 8,08 36,09 14,04 46,78 22,24
N 47,65 97,76 45,97 91,92 63,91 85,96 53,22 77,76
feed 100,00 100,00 100,00 100,00| 100,00f 100,00 100,00| 100,00
Table 13. Recoveries of components into products of wet magnetic separation at the
induction of 0,2 T
product | Fe [%] | SiO; [%] | Mn [%] | LOI [%] | As[%] | Al [%] | Mg [%] | Ca [%]
M 55,75 4,13 58,29 10,08 36,74 16,08 49,00 28,46
N 44,25 95,87 41,71 89,92 63,26 83,92 51,00 71,54
feed 100,00 100,00 100,00 100,00| 100,00| 100,00 100,00| 100,00
Table 14. Recoveries of components into products of wet magnetic separation at the
induction of 0,3 T
product | Fe [%] | SiO, [%] | Mn [%] | LOI [%] | As[%] | Al[%] | Mg [%] | Ca [%]
M 59,54 5,26 61,68 17,14 38,83 16,48 51,87 30,06
N 40.,46 94,74 38,32 82,86 61,17 83,52 48,13 69,94
feed 100,00 100,00 100,00 100,00| 100,00 100,00 100,00| 100,00
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4. Discussion and conclusion

From results in above presented tables,
it is possible to deduce, that successive
increasing of magnetic field induction in
separating zone showed the following
dependences with regard to Fe
concentrate:

= increase of mass yield into magnetic
product,

= decrease of volume magnetic susce-
ptibility of magnetic product,

= reduction of iron, manganese and
magnesium content in magnetic product,

= rise of SiO, content and LOI in
magnetic product,

» increase of recoveries of all ob-
served chemical components into mag-
netic product.

Thus, the cleanest magnetic product,
i.e. with the highest content of Fe and Mn,
and the lowest content of SiO, was won at
the lowest value of magnetic field
induction. In successive steps increasing
of induction and thereby mass vyield
resulted in gradual contamination of Fe-
concentrate by ballast components,
represented by SiO, and Al, naturally,
firstly by these, which are intergrown with
utility components. Vein quartz, various
shales, lydite and other accompanying
rocks occurring in the deposit can be
considered as the carriers of gangue
components. Similarly, the mass vyield
increasing resulted in the enhancing of
utility components recovery, but at the
expense of Fe-concentrate quality.

As to obtained Fe-concentrates and
their parameters, a large amount of tabular
data can be recapitulated as follows:

1) dry way of magnetic separation:

» mass yield of
Fe- concentrate

= Fe content

= Mn content

= SiO; content

= Fe recovery

= Mn recovery

= SiO; recovery

35,23 - 65,67 %,

34,92 - 30,79 %,

1,92 - 1,72 %,
11,13 -12,39 %,
44,75 -76,13 %,
44,34 — 75,46 %,
22,42 — 46,54 %.

2) wet way of magnetic separation:

» mass yield of
Fe- concentrate

= Fe content

= Mn content

= SiO, content

» Fe recovery

= Mn recovery

= SiO; recovery

31,86 — 37,03 %,

45,71 - 44,21 %,
2,74 -2,71 %,
1,20 - 2,55 %,

52,35 - 59,54 %,

54,03 - 61,68 %,
2,24 —5,26 %.

Finally, it can be stated, that dry way of
separation resulted in higher recoveries of
utility components, i.e. Fe and Mn into
Fe-concentrates. On other hand the
cleaner Fe-concentrates, Fe content higher
by 10 %, Mn content higher by 1 % and
SiO, content lower by 10 %, were won
using wet way of separation.

It was also proven that recoveries of
iron and manganese into magnetic
products achieve almost the identical
values at the same condition of separation
and that is feature at magnetic separation
of raw and/or roasted ore from Nizna
Slana deposit. This fact indicates
isomorphous replacement of iron and
manganese in utility minerals lattices,
namely siderite and ankerite, in given
mining field.



58 S. Hredzak / JMM 44 A (1) (2008) 51 - 58

5. Acknowledgment

This work has been supported by the
Slovak Research and Development
Agency on the basis of the contract No.
APVV-51-035505 and Slovak Grant
Agency for the VEGA projects No.
1/4193/07 and 2/0087/08 as well as the
Task of the State Program No. 2004 SP 26
028 0C 01 “High Tech and New
Technologies for the field of obtaining
and processing of industrial minerals”.

Paper was presented on XXI
International Serbian Symposium on
Mineral Processing, 2008, Bor, Serbia.

6. References

1. Bolacek O., Mihdék J., lron Ore
Works, Nizna Slang, 1994. In: P. Grecula
et al.: Mineral deposits of the Slovak Ore
Mountains, Vol. 1., the 1% edition,
Geocomplex, Bratislava, (1995), 834.

2. Hredzék S., Lovas M., Jakabsky S.,
GeSperova D., Balog M., Distribution of
heavy metals in the products of magnetic
separation of siderite ore from Nizna
Sland. In: Chemické Listy — Chemical
Papers, Vol. 102, (2008), 830-833.

3. Investment project: Innovation of
technological process of the Siderit, Ltd.
Nizna Slana and development of reserves
of the Nizna Sland — Mané — Kobeliarovo
deposit, Attachment 3 (in Slovak).

4. Luk&¢ S. Raw material base and
state of mine and processing equipment in
works Siderit Nizna Sland. In: Acta
Montanistica Slovaca Vol. 7, (2002), No.
4, 227-230 (in Slovak).

5. Bernath J., Reduction of energy
consumption at roasting of siderite ore in
rotary furnaces. In: Proc. of the 4"
scientific technical conference ,,Mining,
mineral processing and environment in the
region Upper Gemer“, Slovak Mining
Society at the Siderit, Ltd. NiZznad Slana,
NiZnéa Slana 2008, pp. 47-60 (in Slovak).

6. Zatko S., Jakabsky S., Bako$ J.,
Rusnak J., Research on possibilities of
utilisation of dust collected in electrofilter
in mineral processing plant Nizna Slana.
Running informative report to department
task No. RC 1-06-0250 “Optimisation of
running-in operation of mineral process-
ing plant in NiZna Slana”, Mining Institute
of the SAS, KoSice, (1979), 29 pages (in
Slovak).

7. Kappabridge KLY-2. Instruction
manual for magnetic susceptibility bridge,
Geofyzika Brno.

8. Spaldon F., Mineral Processing.
ALFA/SNTL, Bratislava/Prague, (1986),
484 pages (in Slovak).

9. Luka&¢ J., Physical methods of
separation, BF TU KoSice, 1993, 215
pages (in Slovak).




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


