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1. Experimental Section 

Materials  The surfactant cetyltrimethylammonium bromide (CTAB) and ethanol were provided by Beijing 

Chemical Reagent Company (A.R grade). n-Heptane supplied by Beijing Chemical Factory was A. R. grade. CO2 

(>99.99% purity) was provided by Beijing Analysis Instrument Factory. Tetraethyl orthosilicate (TEOS, A. R. grade) 

was supplied by Tianjin Yongda Chemical Reagent Center. Hydrogen tetrachloroaurate (HAuCl4·3H2O) was purchased 

from Shenyang Jinke Reagent Company. P-Nitrophenol was supplied by Science and Technology Development 

Company of Beijing Institute of Technology. Sodium borohydride (NaBH4) (A. R grade) was produced by Beijing 

Chemical Reagent Company. Double-distilled water was used. 

Effect of compressed CO2 on the phase behavior of CTAB/n-heptane/water emulsions  The apparatus for 

observing phase behavior of the emulsions was similar to that used previously.[S1] The YKKY A2 digital temperature 

controller was used to control the temperature of the water bath. The accuracy of the temperature measurement was ±0.1 

K. The pressure gauge used was composed of a pressure transducer (FOXBORO/ICT, Model 93) and an indicator, which 

was accurate to ±0.025 MPa in the pressure range of 0-20 MPa. In the experiment, a suitable amount of n-heptane, water 

and CTAB ([CTAB]=0.02 g/mL, water:oil (v/v)=1:1) were added into the viewing cell after the air in the cell was 

replaced by CO2. The temperature of the system was controlled at 303.2 K. After the thermal equilibrium had been 

reached, CO2 was charged into the autoclave under stirring until a suitable pressure was reached. 

Synthesis of hollow silica nanospheres in water/n-heptane/CTAB emulsions  The apparatus for synthesizing 

hollow silica nanospheres in the emulsions with compressed CO2 was similar to that used for observing the phase 

behavior described above. It consisted mainly of a view cell with stirrer, a high-pressure pump, a constant temperature 

water bath, and a pressure gauge. In the experiment to prepare the hollow silica spheres, the desired amount of tetraethyl 

orthosilicate (TEOS) was charged into the high pressure view cell that contained n-heptane, water and CTAB ([CTAB] = 

0.02 g/mL, VTEOS:Vheptane = 1:4, 1:9, or 1:19, Voil:Vwater = 1:1) under stirring at 303.2 K. CO2 was charged into the view 

cell to suitable pressure, and the mixture was stirred for 24 h. After depressurization, the suspension in the cell was 

centrifuged and washed with double-distilled water and alcohol for several times. The sample was dried under vacuum 

for 24 h at 60 oC. The dried powder was heated to 550 °C in air with a rate of 1°C/min and calcined at this temperature 

for 6 h to obtain the final silica products. To prepare the silica in the absence of CO2, HCl was used to keep the pH of the 

emulsion at 3.0 or 4.0. Other experimental procedures were similar to above. 
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Synthesis of the Au/silica nanocomposites  1 mg of the hollow silica sphere powder with ordered mesoporous 

walls prepared at 3.91 MPa using the above method with TEOS to heptane volume ratio of 1:9 was dispersed in 1 mL 

water. After 5 min of sonication, the solution was mixed with 2 mL of 0.5 wt% HAuCl4 solution. The mixture was 

stirred for 48 h, allowing the Au precursor entering into the pores of the silica spheres. Then 1 mL of 1M NaBH4 

solution was added to reduce the Au3+. The precipitate was washed with water until the solution became colorless. Then 

the Au/silica composites were dried at 60°C for 24 h under vacuum. 

Reduction of p-nitrophenol catalyzed by the Au/silica nanocomposites  0.2 mg of the Au/silica nanocomposites 

prepared above was added into 2 mL of 1 M NaBH4 aqueous solution, and the mixture was stirred for 30 min at room 

temperature. 2 mL of 3 × 10-3 M p-nitrophenol was added into the mixture that was stirred. The p-nitrophenol was 

reduced to p-aminophenol by NaBH4 in the presence of the catalyst, and the deep yellow color of solution became light 

with the reaction going on, and became colorless after the reaction was completed. The progress of the reaction was 

monitored by determining the UV-vis spectra of the solution at different reaction times, and a TU-1901 Model 

spectrophotometer produced by Beijing Purkinje General Instrument Co. Ltd was used. 

Characterizations  The morphology of the particles obtained were characterized by SEM (TECNAI 20 PHILIPS 

electron microscope) equipped with EDAX. The structure of the products was studied by TEM (JeoL-1010) operated at 

100 kV. The sample was dispersed in ethanol, and then deposited on the copper grid. Powder XRD analysis of the 

samples was performed on an X-ray diffractometer (Model X'Pert PRO) with Cu Ka radiation. Thermogravimetric 

analysis was carried out on a PerkinElmer TGA instrument. The temperature range was from 16 to 800 °C with a heating 

rate of 10 °C/min, and the experiments were carried out in nitrogen atmosphere. The porosity properties of the obtained 

silica were determined by nitrogen adsorption-desorption isotherm using a Micromeritics ASAP 2020M system. The 

pore size distribution was calculated from the adsorption isotherm curves using the Brunauer-Joyner-Halenda (BJH) 

method. The IR spectra of the sample were recorded on an TENSOR 27 IR spectrometer. The UV–Vis absorption study 

of the samples was performed on a TU-1901 Model spectrophotometer. The powders were first dispersed in ethanol and 

the spectrum was measured. 29Si MAS NMR spectrum was recorded on a Bruker DMX-400 spectrometer. The samples 

were fitted in a 7 mm ZrO2 rotor, spinning at 10 kHz. 

 

2. Results and discussion 

Effect of CO2 pressure on the properties of CTAB/n-heptane/water emulsions  Figure S1 shows the photographs 

of the CTAB/n-heptane/water emulsions at different CO2 pressures under stirring. In the absence of CO2, the emulsion 

was turbid because the droplet size was large. The emulsion was transparent at CO2 pressure of 3.91 MPa, indicating the 

formation of nanoemulsion that has very small and uniform dispersed droplets.[S1] At other pressures the emulsion was 

turbid because the droplet size was large. In our experiment conditions, the volume expansion of the system was about 

15% after adding the CO2. 

SEM-EDAX  SEM-EDAX shown in Figure S2 indicated clearly the presence of silica. 
29Si NMR  The magic angle spinning 29Si NMR spectrum of the calcined hollow silica nanospheres is shown in 

Figure S3. The main observed bands are centered at chemical shifts of δ = -92.7, -103.2, and -111.0 ppm. These 

components are assigned to silicon with different numbers of Si neighbors in the second coordination sphere, namely Q2 

[Si(OSi)2(OH)2], Q3 [Si-(OSi)3(OH)1], and Q4 [Si(OSi)4], respectively. The ratio between the peak areas of Q3 and Q4 is 

a measure of the degree of cross-linking of the silica network. From the relative peak areas, the ratio of these species is 

Q2:Q3:Q4 = 0.07 : 0.58 : 1, indicating the presence of terminal hydroxyl groups in the shells. 
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Thermogravimetric analysis  Figure S5 shows thermogravimetric analysis (TGA) curves of the silica hollow 

spheres synthesized before and after calcination. The experiment was conducted under nitrogen atmosphere with a 

heating rate of 10°C/min. For the uncalcined sample, the weight loss at the beginning is likely due to the desorption of 

the adsorbed water. It eliminates about 5% of its weight in the temperature range of 25–100 oC. The loss of 25 % centred 

at 225 °C is attributed to removal of surfactant from the silica sphere shells. The loss of about 10% weight in the 

temperature range of 250–550 oC is related to removal of water from the condensation of terminal silanol groups. For the 

calcined sample, the weight lost is 7.6% below 100°C due to the adsorbed water, and no other weight loss in the curve. 

FT-IR study  The FT-IR spectra of samples obtained before and after calcination are shown in Figure S6. The 

peaks around 1700 and 3430 cm-1 correspond to the carboxyl and hydroxyl groups, respectively. Carboxyl peak appeared 

from the atmospheric carbon dioxide. The bands at 1090 cm-1, 960 cm-1, 800 cm-1, and 470 cm-1 are attributed to the 

asymmetric stretching vibrational mode of Si-O-Si, stretching vibration of Si-OH, symmetric stretching of bulk Si-O-Si, 

and bending modes of bulk Si-O-Si, respectively.[S2, S3] The weak peaks at 2855 and 2920 cm-1 in the spectrum of the 

as-synthesized sample (before calcination) belong to the stretching vibrations of C–H bonds, which show that a few 

organic groups are adsorbed on the spheres. It indicates that surfactant CTAB exists in the as-synthesized sample. It is 

confirmed by the TGA analysis in Figure S5. The IR spectra of the silica spheres obtained at the other pressures are 

nearly the same with that shown in Figure S6. 

BET measurement of the sample before calcination  Figure S7 shows N2 adsorption–desorption isotherms of the 

hollow silica spheres before calcination. The BET surface area, pore volume, average pore size were 339.8 m2⋅g-1, 

0.3728 cm3⋅g-1, 2.8 nm, respectively. 

The effect of the TEOS concentrations  At other TEOS/heptane ratios, monodisperse and uniform hollow silica 

spheres with ordered mesoporous shells were also obtained at 3.91 MPa. The TEM images of typical particles obtained 

at TEOS/heptane ratios of 1:4 and 1:19 are given in Figure S8. It is clearly seen that the shell thickness of the silica 

spheres increased with increasing the amount of the Si precursor in the dispersed nonpolar droplets. The shell 

thicknesses of the hollow silica spheres obtained at TEOS/heptane ratios of 1:4 (Figure S8a), 1:9 (Figure 1c) and 1:19 

(Figure S8b) are about 30 ± 3 nm, 20 ± 3 nm, and 10 ± 2 nm, respectively, indicating that the thickness of the 

mesoporous shells of the monodisperse uniform spheres can be controlled by the concentration of the Si precursor in the 

oil droplets. 

The silica particles obtained without CO2  In the CO2 pressure range, the pH value of aqueous phase is in the 

range of 3.1-3.9 because ionization of CO2 in water.[S4] We also prepared the silica using the same method without using 

CO2. In the experiments, the pH of the emulsion was controlled at 3.0 or 4.0 by adding HCl. The hollow silica spheres 

were not obtained in the absence of CO2, but the particles with the ordered pore channels could be formed. Figure S9 

shows the TEM image of the sample prepared at pH=3.0, and that fabricated at pH=4.0 was similar. 

Small angle X-ray diffraction study  Figure S10a shows the small angle X-ray diffraction patterns of the calcined 

hollow microspheres obtained at different CO2 pressures. The three Bragg diffraction peaks can be assigned to the (100), 
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(110) and (200) reflections of a hexagonal symmetry structure (P6mm). For the spheres prepared at 2.50 MP, 3.91 MPa, 

and 5.01 MPa, the d(100) spacing calculated from the XRD data is 3.6 nm, 4.3 nm and 4.8 nm, respectively. Figure S10b 

indicates the d(100) spacing increased nearly linearly with CO2 pressure. 

Characterization of Au/silica nanocomposites and catalytic reaction  Figure S11 shows the XRD pattern of the 

Au/silica composite. The four diffraction peaks correspond to the 111, 200, 220, 311 planes, corresponding to a typical 

pattern of standard face-centered-cubic Au. The broadened diffraction patterns indicate that the small size of Au 

nanocrystals are obtained. As shown in Figure S12a and S12b, the Au/silica nanocomposites kept the structure of hollow 

silica spheres. The Au nanoparticles existed in the pore channels (red signs) and outside the channels. The 

electron-diffraction pattern (Figure S12c) showed characteristic rings of polycrystalline Au and corresponded to standard 

face-centered-cubic Au, which was consistent with the XRD results (Figure S11). The UV–vis spectrum of Au/silica 

nanocomposites, as shown in Figure S13, showed a quite broad absorption peak with a λmax at 550 nm. This is attributed 

to the plasmon band of Au(0). 

p-Aminophenol is an important chemical and can be produced by reduction of p-nitrophenol by NaBH4 using gold 

particles as the catalysts.[S5, S6] The Au/silica nanocomposites prepared were employed as the catalyst for this reaction. 

The reactant p-nitrophenol and product p-aminophenol have absorption at 400 nm and 300 nm, respectively, and UV-vis 

spectrum determination is a commonly used method to monitor the reaction. Figure S14a shows typical UV-vis spectra 

of the reaction mixture. The reaction did not occur in the absence of the catalyst. In the presence of the composites, the 

absorption at 400 nm decreased and that at 300 nm increased with reaction time, and the UV-vis absorption at 400 nm 

disappeared within 0.5 h, indicating that the catalyst was very effective. Figure S14b shows that ln(Ct/C0) changed 

linearly with reaction time (Ct and C0 are p-nitrophenol concentrations at time t and t=0, respectively), which was 

obtained from the absorbance of p-nitrophenol. 

The reusability of the Au/silica nanocomposite catalyst was tested. After reaction, the used catalyst was separated 

by centrifugation, washed, dried, and then reused in the next run. Table 1 gives the time for complete reaction of the 

p-nitrophenol in each run. The catalyst remained high activity after reused for five times. The morphology of the 

Au/SiO2 nanocomposites after 5 recycling was similar to that the composites before reused, indicating that the catalyst 

was not only very active, but also very stable. 
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(a)      (b)     (c)     (d)     (e)     (f)      (g) 

Figure S1. Photographs of H2O/CTAB/n-heptane system ([CTAB] = 0.02 g/mL, water:oil (v/v) = 1:1) at 303.2 K and 

CO2 pressures of 0 MPa (a), 1.26 MPa (b), 2.50 MPa (c), 3.70 MPa (d), 3.91 MPa (e), 4.11 MPa (f), 5.01 MPa (g) under 

stirring. 

 
 

 
Figure S2. SEM-EDAX of calcined silica obtained in the CTAB/n-heptane/water nanoemulsions induced by CO2 

([CTAB] = 0.02 g/mL, VTEOS:Vheptane = 1:9, Voil:Vwater = 1:1, P = 3.91 MPa, 24 h, 303.2 K). 
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Figure S3. 29Si MAS NMR spectrum of the calcined silica nanospheres. The experimental conditions was the same as 

that in Figure S2. 

 

 
Figure S4. The TEM image of the hollow spheres obtained before the calcination, and the insets are the TEM (right) and 

SEM (left) images of a typical sphere. 

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009



0 200 400 600 800

60

70

80

90

100

M
as

s 
(%

)

Temperature/ oC

a

b

 

Figure S5. The thermogravimetric analysis (TGA) plots of the silica spheres obtained before (a) and after (b) calcination. 

Experimental condition was the same as that in Figure S2. 
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Figure S6. FT-IR spectra of the samples obtained before (a) and after (b) calcination. Experimental condition was the 

same as that in Figure S2. 
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Figure S7. N2 adsorption–desorption isotherm (a) and pore-size distribution curve (b) of the hollow silica spheres before 

calcination. Experimental condition was the same as that in Figure S2. 

 

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009



 
 

Figure S8. The TEM images of the calcined hollow silica spheres obtained at VTEOS:Vheptane = 1:4 (a) and VTEOS:Vheptane 

= 1:19 (b), respectively, and other experiment conditions were the same as that in Figure S2. 

 

 
 

Figure S9. The TEM images of the silica particles obtained at pH=3.0 by adding HCl without CO2. ([CTAB] = 0.02 

g/mL, VTEOS:Vheptane = 1:9, Voil:Vwater = 1:1, 24 h, 303.2 K). 
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Figure S10. (a) Small angle X-ray diffraction patterns of the hollow spheres obtained at different pressures; (b) the 
d(100) spacing of the hexaganol arrays at different pressures. Experimental condition was the same as that in Figure S2. 
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Figure S11. Powder X-ray diffraction patterns of silica hollow spheres (a) and Au/silica nanocomposites (b) in the 
wide-angle region. Experimental condition was the same as that in Figure S2. 
 

 

 
 

Figure S12. TEM image (a), high-magnification TEM image (b) and the electron-diffraction pattern (C) of Au/silica 
nanocomposites. Experimental condition to prepare the hollow silica spheres was the same as that in Figure S2. 
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Figure S13. UV-vis spectrum of the Au/silica nanocomposites alcohol solution. Experimental condition to prepare the 

hollow silica spheres was the same as that in Figure S2. 

 

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009



300 350 400 450 500 550 600
0.0

0.5

1.0

1.5

2.0

A
bs

or
ba

nc
e

Wavelength/nm

 0 min
 6 min
 12 min
 18 min
 30 min

 
(a) 

 

0 5 10 15 20 25 30
-2.0

-1.5

-1.0

-0.5

ln
(C

t/C
0)

Time/min
 

(b) 

 

Figure S14. (a) Time-dependent UV-vis spectra changes of the reaction mixture catalyzed by Au/silica nanocomposites; 

(b) Plot of ln(Ct/C0) versus time. Experimental condition to prepare the hollow silica spheres was the same as that in 

Figure S2. 
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Table 1. Time required for complete reaction of p-nitrophenol in each run of reusing the catalyst. 
 

Run No. 1 2 3 4 5 

Reaction time (min) 30 30 30 33 33 

 
 

Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2009



<<
  /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 1.4
  /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 ()
  /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 <>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


