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Abstract The Al and In-diclofenac compounds were

prepared. Thermogravimetry (TG) and X-ray diffraction

powder patterns were used to characterize these com-

pounds. Details concerning the dehydration and thermal

decomposition as well as data of kinetic parameters have

been described here. The kinetic studies of these stages

were evaluated from several heating rates with mass sam-

ple of 2 and 5 mg in open crucibles under nitrogen atmo-

sphere. The results of the present study improve the

knowledge on these compounds including their dehydra-

tion and thermal stability. The obtained data leads to a

dependence on the sample mass, which results in two

kinetic behavior patterns.

Keywords Diclofenac � Dehydration � Thermal

decomposition � Kinetic parameters

Introduction

The present article is an extension of previous studies [1–3],

and it is a part of our research on the thermal behavior inter-

action among the diclofenac and metal ions. The diclofenac

(2-[2,6-dichlorophenylamino]phenylacetate), as it is com-

monly known, is a useful non-steroidal anti-inflammatory

drug [4] for painful diseases of rheumatic and non-rheumatic

origin. It is also a good ligand and can be coordinated with

several metal ions [5–7]. Thus, we report here the preparation

and thermal behavior of solid compounds of aluminum and

indium with diclofenac, of general formula ML3�nH2O (where

M = Al or In, L is diclofenac and n = 1). These compounds

were investigated by X-ray diffraction powder patterns and

TG-DTG. Additionally, for the purpose of comparison this

study was carried out with two mass samples, in order to

evaluate the effect on the kinetic behavior during thermal

decomposition. Thus, the activation energy (Ea/kJ mol-1)

data were obtained applying the method proposed by Capela

and Ribeiro [8, 9].

Experimental

The aluminum and indium-(Diclof)3 compounds were

prepared by the stoichiometric addition of Al and In(II)

nitrate on potassium diclofenac salt, both in water solu-

tions. The obtained precipitate was filtered, washed with

distilled water, dried at room temperature, and stored in a

desiccator over anhydrous calcium chloride until constant

weight.

TG/DTG curves were obtained from a SDT 2960

modulus, from TA Instruments. The stoichiometry was

obtained by TG analysis using sample sizes of around 5 mg

in an a-alumina crucible and heating rates of 20 �C min-1
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under synthetic air atmosphere (100 mL min-1). Kinetic

evaluation of the steps of the thermal decomposition were

obtained using a sample mass around of 2.0 and 5.0 mg

with heating rates of 5, 10, and 20 �C min-1 under nitro-

gen atmosphere (100 mL min-1) from 30 to 400 �C in an

alumina crucible.

The X-ray diffraction patterns were obtained from a

Siemens D-500 X-ray diffractometer using CuKa radiation

(k = 1.54 Å) and settings of 40 kV and 30 mA.

Kinetic methodology

Kinetic analysis under non-isothermal conditions is used to

consider the integral kinetic equation, defined by

b ¼ AE

Rg að Þ

Z1

E=RT

exp �zð Þ
Z2

dz ð1Þ

where b = dT/dt is a constant heating rate (T is the tem-

perature and t is the time), g(a) the integral form of the

reaction model as function of the extent of reaction a, A the

pre-exponential factor, E the activation energy, and R is

the gas constant.

Kinetic parameters are obtained by fitting Eq. 1 to

experimental data. As a consequence, the evaluation of the

integral on the right side of the Eq. 1 is required, known as

temperature integral. A difficulty results from the fact that

this integral does not have an exact analytical solution.

Thus, it is convenient to approximate the integral of tem-

perature for some function that yields suitable estimates to

these kinetic parameters.

In this study, the kinetic parameters are obtained using

an isoconversional method on approximation to the tem-

perature integral based on the convergent of a Jacobi

fraction, proposed by Capela et al. [9]. This approximation

is a rational function, given by the following equation:

Z1

x

expð�zÞ
z2

dz ¼ expð�xÞ
x

x3 þ 14x2 þ 46xþ 24

x4 þ 16x3 þ 72x2 þ 96xþ 24

ð2Þ

A characteristic experimental curve presents the

conversional fraction, a, as a function of the temperature

for a given heating rate, b. For each fixed value of a there

are corresponding values Ta for temperature, values Ea for

activation energy and values Aa for pre-exponential factor.

Replacing the integral in Eq. 1 by the approximation

given in Eq. 2 the following expression for heating rate b
as function of the xa = 103/RTa is obtained:

b¼ expðBa�EazaÞ
xa

E3
az3

aþ14E2
az2

aþ46Eazaþ24

E4
az4

aþ16E3
az3

aþ72E2
az2

aþ96Eazaþ24
;

ð3Þ

where the activation energy is in kJ/mol and the parameter

Ba is defined as:

Ba ¼ ln
103Aa

RgðaÞ

� �
ð4Þ

The estimates of the Ea and Ba can be obtained by the

non-linear fitting of the Eq. 3 to the b values as a function

of xa.

Once the g(a) function has been determined for each

conversional fraction a, the estimation of the Arrhenius

pre-exponential factor can be obtained from Eq. 4 and is

given by the following equation:

Âa ¼
R

103
expðB̂aÞgðaÞ ð5Þ

Results and discussion

Simultaneous TG-DTG curves of Al(Diclof)3 H2O and

In(Diclof)3 H2O are shown in Figs. 1 and 2, respectively.

For the aluminum compound, the first mass loss

occurred only between 30 and 110 �C (TG) due to dehy-

dration, with a loss of 1.76%, corresponding to the endo-

thermic peak (91 �C) in the DSC curve. After dehydration,

between 191 and 638 �C, the thermal decomposition

occurs in two stages of mass losses. The first stage, from

191 to 360 �C, is due to the initial decomposition of this

compound and occurs in an overlapping reaction, corre-

sponding to the endothermic peak in the DSC curve, both

at 300 and 335 �C, with a loss of 74.75%. The second stage

of the thermal decomposition of this compound occurs in

two stages between 477 and 638 �C and corresponding to

the exotherm between 510 and 588 �C, with a loss of

18.48%. The total mass loss up to 638 �C is in agreement

with the formation of Al2O3, as a final residue. Further-

more, analyzing the DSC curve after the dehydration

process, we can see three peaks (one endothermic and two
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Fig. 1 TG/DTG and DSC curves of the Al(Diclof)3 H2O compound

in synthetic air and heating rate of 20 �C min-1
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exothermic) between 134 and 209 �C, which were attrib-

uted to the transition phase.

For the indium compound, the first mass loss is due to

the dehydration stage and occurs between 35 and 100 �C

and has loss of 1.80%, which corresponds to the endo-

thermic peak at 67 �C (DSC). After dehydration, the

thermal decomposition occurs between 216 and 750 �C in

two stages of mass loss. The first stage, from 216 to 335 �C

(58.09%), is attributed to the initial decomposition of this

compound and corresponds to the endothermic event

(275 �C), as seen in the DSC curve. The second decom-

position stage occurs with overlapping reactions and cor-

responds to a mass loss of 26.68% and, thus as aluminum

compound, a significant exothermic or endothermic event

was not observed. Calculations based on the total mass loss

up to 750 �C are in agreement with the formation of In2O3,

as a final residue. As well as the aluminum compound, two

endothermic events can be seen between 110 and 170 �C,

which are attributed to the transition phase.

Figures 3, 4, 5, and 6 show the TG/DTG curves for

Al(Diclof)3 and In(Diclof)3 compounds in a nitrogen

atmosphere with a sample mass of 2 and 5 mg, respec-

tively, which were used for the kinetic study. For the alu-

minum compound, the stage of dehydration does not occur

similarly to that of synthetic air. This disagreement most

probably is due to dehydration of these compounds in the

desiccator over anhydrous calcium chloride, because the

TG curves were obtained 12 months after the DSC and TG-

DTG curves (Fig. 1). Besides, due to the decrease of the

water loss and also because of an imperfect DTG curve it

becomes much more difficult to establish the range of the

values for kinetic study. The thermal decomposition is very

different from synthetic air. The mass losses occur in two

stages, between 170 to 278 �C (first stage) and 237 to

335 �C (second stage), with losses around 22.50 and

62.00%, respectively.

For the indium compound, for the dehydration stage the

same disagreement occurs, which is due to the extended

time in the desiccator. The thermal decomposition is also

very different from synthetic air, and the mass losses occur
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Fig. 2 TG/DTG and DSC curves of the In(Diclof)3 H2O compound

in synthetic air and heating rate of 20 �C min-1
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Fig. 3 TG/DTG curves of Al(Diclof)3 compound in nitrogen atmo-

sphere at heating rate of 5, 10, and 20 �C min-1, in aluminum

crucible and sample mass of 2 mg
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Fig. 4 TG TG/DTG curves of Al(Diclof)3 compound in nitrogen

atmosphere at heating rate of 5, 10, and 20 �C min-1, in aluminum

crucible and sample mass of 5 mg
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Fig. 5 TG TG/DTG curves of In(Diclof)3 compound in nitrogen

atmosphere at heating rate of 5, 10, and 20 �C min-1, in aluminum

crucible and sample mass of 2 mg
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in only one stage, between 205 and 309 �C, both the

sample masses showing losses of around 76%. For the

mass of 2 mg (DTG curve) we can be seen the presence of

overlapping reactions at the end of the decomposition

reaction can be seen and, therefore, this step was not

considered to determine the kinetic parameters.

The X-ray powder patterns of these compounds are

shown in Fig. 7. In Fig. 7a, it is observed the presence of

some characteristic lines for the aluminum compound can

be observed, which indicate that this compound has a

crystalline structure. However, for the indium compound,

shown in Fig. 7b, the diffraction lines were not observed,

which demonstrates that this compound is non-crystalline.

Kinetic parameters

The kinetic parameters of these compounds were evaluated

from the DTG curves (Figs. 3, 4, 5, and 6, respectively).

The activation energy (Ea) versus conversion degree (a)

values for the first decomposition stage of sample masses

of 2 and 5 mg are shown in Fig. 9.

Figure 8 shows the calculations for the activation energy

and correlation coefficient (r) for the decomposition stage

for the Al(Diclof)3 compound with a 5 mg sample. The

average values of the activation energy (Ea) of the kinetic

data of the different experimental adjustments (5–95%) for

all steps are shown in Table 1. The resulting correlation

coefficient has a good close linear fit (r).

The calculated activation energy as a function of con-

version degree (a) for the decomposition stage is shown in
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Fig. 6 TG TG/DTG curves of In(Diclof)3 compound in nitrogen

atmosphere at heating rate of 5, 10, and 20 �C min-1, in aluminum

crucible and sample mass of 5 mg
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Fig. 7 Characteristic parts of X-ray diffraction pattern: Al(Diclof)3

(a) and In(Diclof)3 (b)
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Fig. 8 Diagram of dispersion of b versus degree conversion

(a—25%) of the Al(Diclof)3 compound to first thermal decomposition

for 5 mg, with the adjustment functions

Table 1 Ea (kJ mol-1) and correlation coefficient (r) for the thermal

decomposition stage

Compound Sample mass Ea*/kJ mol-1 r*

Al(Diclof)3 2 mg decomposition stage 144.79 ± 0.11 0.98914

5 mg decomposition stage 84.41 ± 0.02 0.99231

In(Diclof)3 2 mg decomposition stage 127.45 ± 0.03 0.98307

5 mg decomposition stage 101.81 ± 0.04 0.99525

* Average

418 M. Kobelnik et al.
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the Fig. 9. We can see that aluminum compound, with

sample mass of 2 mg, without the tendencies of the plots

maintain the same contour and run parallel as with the

sample mass of 5 mg. This indicates that kinetic decom-

position does not occur with the same way for every

extension of a, from both the samples. However, for the

indium compound we can see that the plots maintain the

same contour, and therefore, indicate that there is the same

tendency of thermal decomposition for both the mass

samples.

Comparing the results between aluminum and indium

compounds, the thermal decomposition of indium

suggested that the shape of the conversion degree (a)

resulted from only one reaction process. However, for the

aluminum compound it is clear that the activation energy

has a different behavior on all the extent of the conversion

degree. Probably, there are the occurrences of a multi-step

process in every stage of the thermal decomposition. For

both compounds, it is also evident that the apparent acti-

vation energy becomes lower with an increasing in the

mass of the sample. In a previous study, Kobelnik et al.

observed that for Zn(Diclof)2 there is an increase in the

activation energy for a sample mass of 5 mg in function of

conversion degree as numerical values. The obtained

results were also attributed to the overlapping reactions [3]

in this study.

Conclusions

The thermal studies carried out in non-isothermal TG in N2

and in air, provide an understanding of the behavior during

thermal analysis. Furthermore, the DTG and DSC curves

provided information concerning the thermal stability and

thermal decomposition of these compounds that had not

been reported previously. The X-ray powder diffraction

patterns reveal that the aluminum compound has a crys-

talline structure.

As well as this, the kinetic dependence on the experi-

mental condition, conditioned by contributions of two

different mass samples, allows a better evaluation of

kinetic parameters. Moreover, the kinetic behavior dem-

onstrates that the increase in sample mass causes a decrease

in the activation energy values.
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1. Kobelnik M, Bernabé GA, Ribeiro CA, Capela JMV, Fertonani

FLJ. Decomposition kinetics of iron (III)-diclofenac compound.

J Therm Anal Calorim. 2009;97:493–6.

2. Kobelnik M, Cassimiro DL, Ribeiro CA, Dias DS, Crespi MS.

Preparation of the Ca–diclofenac complex in solid state. Study of

the thermal behavior of the dehydration, transition phase and

decomposition. J Therm Anal Calorim. doi 10.1007/s10973-010-

0787-8.

3. Kobelnik M, Quarcioni VA, Ribeiro CA, Capela JMV, Dias DS,

Crespi MS. Thermal study in solid state of Zn(II)-diclofenac

complex: behavior kinetic of the dehydration, transition phase and

thermal decomposition. J Chin Chem Soc. 2010;57:384–90.

4. Konstandinidou M, Kourounakis A, Yiangou M, Hadjipetrou L,

Kovala-Demertzi D, Hadjikakou S, Demertzis M. Anti-inflamma-

tory properties of diclofenac transition metalloelement complexes.

J Inorg Biochem. 1998;70:63–9.

5. Kovala-Demertzi D, Hadjikakou SK, Demertzis MA, Deligiannakis

Y. Metal ion–drug interactions. Preparation and properties of

manganese (II), cobalt (II) and nickel (II) complexes of diclofenac

with potentially interesting anti-inflammatory activity: Behavior in

the oxidation of 3,5-di-tert-butyl-o-catechol. J Inorg Biochem.

1998;69:223–9.

6. Bucci R, Magri AD, Magri AL, Napoli A. Spectroscopic

characteristics and thermal properties of divalent metal complexes

of diclofenac. Polyhedron. 2000;19:2515–20.

7. Ihsan MK. Density functional theory assessment of the thermal

degradation of diclofenac and its calcium and iron complexes.

J Mol Struct. 2005;754:61–70.

8. Souza JL, Kobelnik M, Ribeiro CA, Capela JMV. Kinetics study

of crystallization of PHB in presence of hydrociacids. J Therm

Anal Calorim. 2009;97:525–8.

9. Capela JMV, Capela MV, Ribeiro CA. Nonisothermal kinetic

parameters estimated using nonlinear regression. J Math Chem.

2009;45:769–75.

200

180

160

140

120

100

80

60

0.0 0.2 0.4 0.6 0.8 1.0

α

E
a/

kJ
 m

ol
–1

aluminum 2 mg
aluminum 5 mg
indium 2 mg
indium 5 mg

Fig. 9 The calculated Ea/kJ mol-1 as a function of a for the

decomposition stage

Study of the thermal behavior of Al(III) and In(III)-diclofenac complexes 419

123

http://dx.doi.org/10.1007/s10973-010-0787-8
http://dx.doi.org/10.1007/s10973-010-0787-8

	Study of the thermal behavior of Al(III) and In(III)-diclofenac complexes in solid state
	Abstract
	Introduction
	Experimental
	Kinetic methodology

	Results and discussion
	Kinetic parameters

	Conclusions
	Acknowledgements
	References



<<
  /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 /Error
  /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


