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1.1 Experimental procedures

1.1.1 Monitoring decomposition of hydrogen peroxide

The decomposition of hydrogen peroxide was determined by measuring the volume of
oxygen gas evolved. The reaction was carried out in a thermostated closed reactor at 20 °C.
The experimental assembly was set up in which the reaction vessel was connected to a
burette filled with water. The burette in turn was connected to a levelling funnel. The levelling
funnel was adjusted accordingly to ensure that the pressure inside the burette was always
constant (Atmospheric pressure). The decomposition of hydrogen peroxide generates
oxygen gas which replaces water in the burette. The change in water level was recorded

periodically as a measure of oxygen gas produced.

In a typical reaction, 4.5 umol of copper (ll) sulfate, 32.5 umol of HEDP ligand were
dissolved in 20 mM pH 10 ammonia/ammonium chloride buffer. Hydrogen peroxide (24.5
mmol) was injected in the closed reaction vessel and oxygen evolution was monitored over
time. Total reaction mixture volume was 25 mL. The volume of oxygen gas was used to

calculated hydrogen peroxide decomposition.

Measuring Burette

Leveling funnel

Reaction vessel at 20 °C
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1.1.2 Isolation & purification of nanoparticles

A large scale experiment was carried out to isolate copper based nanoparticles. Copper
sulfate (1.3 mmol) and HEDP ligand (1.3 mmol) were dissolved in 20 mM pH 10
ammonia/ammonium chloride buffer. Hydrogen peroxide (0.979 mol) was added to the
reaction vessel (total reaction volume 1L). Addition of hydrogen peroxide immediate
triggered the decomposition reaction. The reaction solution was stirred and temperature was
maintained at 20 °C. After several minutes, yellow coloured solution was obtained and no
further oxygen evolution was observed. A small amount of catalase (0.05 mL of aqueous
suspension from Sigma, 20-50 mg/mL) was added to decompose remaining hydrogen
peroxide and reaction solution was stirred for 30 minutes. Once all hydrogen peroxide was
decomposed, reaction solution was concentrated under vacuum to obtain concentrated
nanoparticle solution (200 mL). The solution at this stage was dark yellow-green in colour.
The nanoparticles solution was purified through dialysis for 24 hours using Medicell
International Ltd dialysis membrane [14.3 mm diameter, 30 kD molecular weight cut off

(MWCO)].

After the dialysis, the solvent was evaporated under vacuum and a solid residue of

nanoparticles was obtained for further experiments.

1.1.3 Determination of copper and phosphorus

Copper and phosphorus contents in nanoparticles residue were determined using atomic
absorption spectroscopy (AAS) and inductively coupled plasma-atomic emission
spectroscopy. ICP-AES analysis was carried out at analytical services, University of

Manchester.

Nanoparticles (5 mg) were dissolved in 5 M nitric acid (100 mL). Copper content was first
determined using AAS. A series of copper dilutions (5 — 50 ppm) were prepared in 5 M nitric

acid using a standard copper solution from Sigma-Aldrich. A standard curve was obtained
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and concentration of copper in nanoparticle solution was determined. The same sample was

then submitted for the quantification of copper and phosphorus.

1.1.4 Determination of phosphate contents using molybdenum blue

method

Phosphate content in reaction solution and isolated nanoparticles was determined by
molybdenum blue colorimetric method.™ All glassware was pre-rinsed with 2.5 M sulfuric

acid to remove phosphate contamination. The colouring reagent was composed of

a) Sulfuric acid 2.5 M

b) Potassium antimonyl tartrate (0.27% solution)

c) Ammonium molybdate (4% solution)

d) Ascorbic acid (0.1 M)

The components B (5 mL), C (15 mL) and D (30 mL) were added to A (Sulfuric acid, 50 mL))

step by step to form coloring reagent. The solution was thoroughly mixed on each addition.

A standard 1000 ppm phosphate solution was purchased from Sigma-Aldrich. A series of
phosphate dilutions (0.25, 0.5, 0.75 & 1.0 ppm concentration levels) were prepared using
deionised water. To each standard solution, 8 mL of the colouring agent was added and
volume was made up to 100 mL with deionised water. The solution was left for 10 minutes to
develop colour. After 10 minutes, spectra were recorded against reagent blank using UV-Vis

spectrophotometer and absorption value at 880 nm was used to develop a standard curve.

1.1.5 Analysing phosphate contents in the reaction solution
45 pmol of copper, 32.5 pmol of HEDP ligand were dissolved in 20 mM

ammonia/ammonium chloride buffer pH 10. Hydrogen peroxide (24.5 mmol, total reaction

volume 25 mL) was injected to start the decomposition reaction. The temperature of the
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reaction solution was maintained at 20 °C. Sample aliquots (0.2 mL) were taken at regular
time intervals and mixed with phosphate colouring reagent (8 mL). The volume of solution
was made to 100 mL using deionised water. The solution was left for 10 minutes to develop
colour. After 10 minutes, spectrum was recorded using UV-Vis spectrophotometer against

reagent blank.

1.1.5.1 Analysing phosphate in nanoparticles

Solid residue of nanoparticles (1.9 mg) was directly dissolved in colouring reagent (8 mL).
The mixture was stirred to make sure all the solid material was dissolved and subsequently
volume was made up to 100 mL using deionised water. The spectrum was recorded against

reagent blank. The % phosphate present in the sample was calculated using standard curve.

1.1.5.2 Determination of carbonate content in nanoparticles

Amount of carbonate in isolated nanoparticles was determined by IR spectroscopic method
quantifying carbon dioxide evolution from nanoparticles. The experimental design involved
mixing the nanoparticles with strong concentrated acid to generate carbon dioxide in a

closed reaction vessel which was directly connected to gas IR cell of 10 cm path length.

For quantitative determination, a standard curve for carbon dioxide was obtained using a
pre-dried anhydrous sodium carbonate. Sodium carbonate was mixed with phosphoric acid
(85%). The absorption intensity for carbon dioxide at 2360 cm™ from different levels of
sodium carbonate employed was used to obtain a standard curve. Similarly, nanoparticles
(15.7 mg) were dissolved in concentrated phosphoric acid (0.5 mL) and gas evolved was

analysed.
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1.2 Results

1.2.1 Elemental composition of isolated nanoparticles

Element w/w %

Carbon 1.535
Hydrogen 1.25
Nitrogen -
Copper 53.5

Phosphorus | 5.35 (13% phosphate by colorimetry)

Carbonate | 7.7% (IR spectroscopy)

Figure S 1: Elemental composition of purified nanoparticles.

1.2.2 NMR spectra of nanoparticles

O O OH
N/ \p<
HO/ OH
OH
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Figure S 2: Monitoring HEDP degradation: '"H NMR of isolated nanoparticles. (A) HEDP
ligand in D,O (B) Cu/HEDP with glycerol (internal standard) in D,O, 4.5 ymol of copper, 32.5
pumol of HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride buffer (total
reaction volume 25 mL). Solution was evaporated to remove buffer and solid residue was
dissolved in D,O with a few drops of concentrated nitric acid and glycerol. The proton NMR
at 400 mHz showed a broadened (due to Cu®**) peak for HEDP ligand (C) 5 mg nanoparticles

9
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dissolved in 0.4 mL of concentrated nitric acid and subsequently dissolved in D,O. Glycerol

(0.1 g) was added and '"H NMR was obtained at 400 mHz machine. The spectrum did not
show signal for HEDP ligand.

1.2.3 Quantification of carbonate in nanoparticles using FT-IR

spectroscopy
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Figure S 3: (A) standard curve for quantification of carbon dioxide using FT-IR. (B) FT-IR
spectrum of carbon dioxide from isolated nanoparticles. (See section 1.1.5.2)
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1.2.4 Copper (ll) speciation with different levels of copper (ll) &
HEDP ligand
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Figure S 4: Changes in copper speciation in 20 mM ammonia ammonia/ammonium chloride
buffer and subsequent changes after complete degradation of HEDP ligand.

13



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2014

1.2.5 Copper speciation with HEDP ligand in 20 mM phosphate

buffer system
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Figure S 5: Copper speciation with HEDP ligand in 20 mM phosphate buffer.
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1.2.6 Effect of adding phosphate and carbonate components in an

ongoing hydrogen decomposition reaction
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Figure S 6: Hydrogen peroxide decomposition in copper-HEDP system with phosphate and
carbonates added at the 6™ minute to an ongoing decomposition reaction. (A) 4.5 umol of
copper, 32.5 umol of HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride
buffer with 24.5 mmol of hydrogen peroxide (total reaction volume 25 mL). Hydrogen
peroxide decomposition was monitored over time. (B) To an ongoing reaction of A, 0.5 mL of
0.25 M phosphate buffer (disodium hydrogen phosphate-tri sodium phosphate) solution pH
10 was added at the 6™ minute. (C) To another ongoing reaction A, 0.5 mL of 0.25 M
ammonium carbonate was added at 6™ minute using a syringe and hydrogen peroxide
decomposition was monitored.

15
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1.2.7 Copper-HEDP catalysed hydrogen peroxide decomposition

using different buffer composition

25

20
[ @
U /
.g ./‘
65 15 /
s
cw
(o)
58
S O A
> O
T o
d, -c -‘-B
g

0 50 100 150

Reaction time (min)

Figure S 7: Copper-HEDP catalysed hydrogen peroxide decomposition using different buffer
composition. Total reaction volume in each case was 25 mL. (A) 4.5 ymol of copper (Il)
sulfate, 32.5 ymol of HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride
buffer with 24.5 mmol of hydrogen peroxide. Hydrogen peroxide decomposition was
monitored over time. (B) 4.5 ymol of copper (ll) sulfate, 32.5 pmol of HEDP ligand dissolved
in 20 mM pH 10 phosphate buffer with 24.5 mmol of hydrogen peroxide. (C) 4.5 ymol of
copper (Il) sulfate in a ligand-free system dissolved in 20 mM pH 10 phosphate buffer with
24.5 mmol of hydrogen peroxide.
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1.2.8 Copper-HEDP catalysed hydrogen peroxide decomposition at

different ammonia levels
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Figure S 8: Copper-HEDP catalysed decomposition of alkaline hydrogen peroxide at
different ammonia level. Reaction solution contained 4.5 umol of copper sulfate, 32.5 ymol
of HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride buffer with 24.5
mmol of hydrogen peroxide (total reaction volume 25 mL). Hydrogen peroxide
decomposition was over time. (A) 400 mM ammonia/ammonium chloride buffer (B) 100 mM
ammonium/ammonium chloride buffer (C) 20 mM ammonia/ammonium chloride buffer.
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1.2.9 Copper (ll) speciation at higher ammonia levels
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Figure S 9: Changes in copper speciation on increasing ammonia level in the reaction
solution.
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1.2.10 Copper-HEDP catalysed hydrogen peroxide

decomposition at different hydrogen peroxide levels

Cu?*-HEDP system at pH 10 with 20mM NH;
18 - 4.5umole Cu (ll), 32.5umol HEDP

=8—12.5 mmol H202

% decomposition

—8—24.5 mmol H202

—8—49 mmol H202

40 60 80 100 120 140

Reaction Time (Min)

Figure S 10: Copper-HEDP catalysed decomposition of alkaline hydrogen peroxide at
different hydrogen peroxide level. Reaction solution contained 4.5 ymol of copper sulfate,

32.5 ymol of HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride buffer.
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1.2.11 Copper-HEDP catalysed hydrogen peroxide
decomposition: Oxidation of HEDP vs hydrogen peroxide
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Figure S 11: Hydrogen peroxide decomposition as function of HEDP ligand degradation.
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1.2.12 Effect of increasing copper (llI) sulfate concentration in

Cu-HEDP hydrogen peroxide decomposition reaction
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Figure S 12: Effect of increasing copper ion concentration in Cu-HEDP catalysed
decomposition of alkaline hydrogen peroxide containing different levels of copper (ll) sulfate,

32.5 ymol of HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride buffer.

24.5 ymol of hydrogen peroxide was added to the reaction at zero time (total reaction

volume was 25 mL). (A) 1.25 pymol of CuSO, (B) 4.5 pmol of CuSO,4 (C) 10 umol of CuSO,

(D) 20 pmol of CuSOyq.
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1.2.13

hydrogen peroxide

Fabrication of copper based nanoparticles without using

Experi | Reaction Cu () Buffer -

sulfate Stirring result
ment volume used

Conc.

A 25 mL 125 umol 250 pmol 125 umol 20 mM Stirred 2 | Cloudy
added slowly | Na,HPO, | (NH4),CO3 NH3/NH,4Cl | hours blue PPT
at 40 °C buffer pH

10

B 25 mL 125 ymol - - 20 mM Stirred Cloudy
added slowly phosphate | one hour | blue
at40 °C buffer pH 7

C 25 mL 4.5 ymol - - 20 mM Stirred No NPs
added slowly phosphate | overnight
at 50 °C buffer pH 7

D 25 mL 4.5 ymol - - 20 mM Stirred No NPs,
added slowly phosphate | overnight | clear
at75°C buffer pH 9 solution

E 25 mL 12.5 pmol - 50 pmol 20 mM Stirred NPs, UV
added slowly (NH,4).CO; phosphate | overnight | & TEM
at 75 °C buffer pH 9

Figure S 13: Fabricating nanoparticles without using hydrogen peroxide under different

conditions of reactions. Reaction E showed formation of nanoparticles.

Figure S 14: TEM image of fabricated nanoparticles without using hydrogen peroxide.
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Figure S 15: UV-Vis spectra of fabricated nanoparticles without using hydrogen peroxide (A)
12.5 pmol of copper (Il) sulfate with 50 pymol of (NH4)>COj3; in 25 mL of 20 mM phosphate
buffer pH 10. (B) Fabricated nanoparticles after 10 days kept at lab bench.

1.2.14 UV-visible study demonstrating changes in electronic

spectra during the hydrogen peroxide decomposition reaction

Absorption (AU)

Wavelength (nm)

Figure S 16: UV-Vis spectra of Cu-HEDP reaction with hydrogen peroxide. Reaction solution
contained 0.15 pmol of copper (ll) sulfate, 0.15 ymol HEDP ligand in 20 mM pH 10
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ammonia/ammonium chloride buffer pH 10. Hydrogen peroxide (0.3 pmol, total reaction
volume 3 mL) was added and spectra were recorded immediately against reagent blank.
Reaction was carried out in UV-vis cell. Spectra obtained every 2 minutes over 120 minutes
show changes in the reaction solution.

1.2.15 Formation of nanoparticles in a ligand-free system in

ammonia/ammonium chloride buffer

1.40
1.20
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0.80
0.60
0.40

Absorbance (AU)

0.20

0.00 '
300 400 500 600 700 800

Wavelength (nm)

Figure S 17: Formation of nanoparticles in a ligand-free system. (A) Reaction was carried
out in a UV-vis cell. The reaction solution contained 4.5 uymol of copper sulfate, 32.5 ymol of
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HEDP ligand dissolved in 20 mM pH 10 ammonia/ammonium chloride buffer with 24.5 mmol
of hydrogen peroxide (total reaction volume 25 mL). Spectra were obtained every 2 minutes
after mixing with hydrogen peroxide against reagent blank. The yellow coloured solution was
formed immediately on mixing with hydrogen peroxide. The UV-vis spectra showed
formation of nanoparticles. (B) TEM images showed large aggregates of nanoparticles.

1.2.16 Formation of copper based nanoparticles in Cu (ll)

ligand-free system in a phosphate buffer
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Wavelength (nm)
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Figure S 18: (A) Formation of copper based nanoparticles in Cu (Il) ligand-free system in a
phosphate buffer. Reaction solution had 4.5 pmol of copper sulfate in 20 mM pH 10
phosphate buffer with 24.5 umol of hydrogen peroxide (total reaction volume 25 mL). Yellow
coloured solution was observed immediately on mixing with hydrogen peroxide. (B) TEM
image of the reaction solution shows presence of nanoparticles.

1.3 References

1. G. H. Jeffery, J. Bassett, J. Mengham and R. C. Denny, Vogel's textbook of
quantitative chemical analysis, 5th edn., Longman Scientific & Technical, Essex, UK,
1989.

2. J. Murphy and J. P. Riley, Anal. Chim. Acta, 1962, 27, 31-36.

3. S. Tsang, F. Phu, M. M. Baum and G. A. Poskrebyshev, Talanta, 2007, 71, 1560-
1568.

4. standard method for the examination of water and wastewater, American Public
Health Association, American Water Works Association, \Water Environment
Federation, 1999.

26



	1.1 Experimental procedures
	1.1.1 Monitoring decomposition of hydrogen peroxide
	1.1.2 Isolation & purification of nanoparticles
	1.1.3 Determination of copper and phosphorus
	1.1.4 Determination of phosphate contents using molybdenum blue method
	1.1.5 Analysing phosphate contents in the reaction solution
	1.1.5.1 Analysing phosphate in nanoparticles
	1.1.5.2 Determination of carbonate content in nanoparticles


	1.2 Results
	1.2.1 Elemental composition of isolated nanoparticles
	1.2.2 NMR spectra of nanoparticles
	1.2.3 Quantification of carbonate in nanoparticles using FT-IR spectroscopy
	1.2.4 Copper (II) speciation with different levels of copper (II) & HEDP ligand
	1.2.5 Copper speciation with HEDP ligand in 20 mM phosphate buffer system
	1.2.6 Effect of adding phosphate and carbonate components in an ongoing hydrogen decomposition reaction
	1.2.7 Copper-HEDP catalysed hydrogen peroxide decomposition using different buffer composition
	1.2.8 Copper-HEDP catalysed hydrogen peroxide decomposition at different ammonia levels
	1.2.9 Copper (II) speciation at higher ammonia levels
	1.2.10 Copper-HEDP catalysed hydrogen peroxide decomposition at different hydrogen peroxide levels
	1.2.11 Copper-HEDP catalysed hydrogen peroxide decomposition: Oxidation of HEDP vs hydrogen peroxide decomposition
	1.2.12 Effect of increasing copper (II) sulfate concentration in Cu-HEDP hydrogen peroxide decomposition reaction
	1.2.13 Fabrication of copper based nanoparticles without using hydrogen peroxide
	1.2.14 UV-visible study demonstrating changes in electronic spectra during the hydrogen peroxide decomposition reaction
	1.2.15 Formation of nanoparticles in a ligand-free system in ammonia/ammonium chloride buffer
	1.2.16 Formation of copper based nanoparticles in Cu (II) ligand-free system in a phosphate buffer

	1.3 References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /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

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /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 false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /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



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



