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Abstract For the valid use of urban land and the safety of
public health, an extensive contamination survey of orga-
nochlorine pesticides from five soil cores was conducted in
the highly urbanized areas of Beijing in China. For topsoils
in five soil cores, level of Y HCHs and > DDTs varied
from 0.174 to 4,783 ng g~' and 0.62 to 57,849 ng g~ ',
respectively. The profile in topsoil of cores displayed that
levels of pollutants in four soil cores from the urban areas
with dense population are higher than that from outskirts.
The depth characteristics of pollutants indicated that the
level of Y "HCHs and > DDTs in BY and WU was close to/
below the background value of soil in China (50 ng g™ ),
but those in some soil samples from A, B and ZX core,
especially A and B, was above the threshold value for the
soil safety (1,000 ng g~ ). In views of the usage history of
the land and profiles of contaminants, the source in A and
B probably came from the dumped waste chemical mate-
rials in the old chemical factories. The study of soil cores
sampled revealed the existence of chemical “time bomb”
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in urban regions of Beijing. Also, the finding indicated the
absolute necessity of assessing the soil quality with the
unprecedented land use changes in the big city community.
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HCHs (Hexachlorocyclohexane) and DDTs (Dichlor-
odiphenyltrichloroethane) are two groups of compounds of
great environmental concern because of their high toxicity
and persistence, bioaccumulation to non-target organism in
the ecosystem (Jones et al. 1999). Considering their harm
to public health and ecological system, the Chinese gov-
ernment banned the production and usage of technical
HCH in 1983, but lindane (about 99% y-HCH) is still
allowable to use in a restricted way (Li et al. 2001), and
DDT has been officially restricted to campaigns for vector
control or as the intermediate of dicofol.

Beijing is situated in Northern China plain between
latitudes 39 26N and 41°03'N, and the longitudes 11525'E
and 117 30'E and has an area of about 16,800 km?. Tt was
well known that Beijing had ever been a heavy industrial
city, with great emphasis on coal mining, thermal energy
development, metallurgical industry, and industries pro-
ducing machinery, chemicals, and iron and steel etc., which
resulted directly that Beijing was ranked in one of the top
ten most polluted cities in the world. With the rapid
expansion of urban, the city function regions and land uses
of Beijing have been experiencing great alteration.
Beijing’s government is currently attempting to help a
“black list” of more than 200 highly polluting factories or
enterprises transform, shut down or move out of the city
center. Since these idle land was generally reused to be
housing or business, some waste pollutants/hazardous
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materials abandoned to soils by those polluting factories
would result in the indirect/direct exposure of human,
further caused various social problems. For both of
matching the unprecedented land use changes and avoiding
the occurring of soil pollution accident as Love canal in
America again, the assessing of soil sanitation appeared to
be so essential for Beijing. On the basis, this study was
carried out for investigating the residue levels of HCHs and
DDTs in the soil cores sampled in the hotspot areas in the
urban community of Beijing.

Materials and Methods

Stock solutions of eight organochlorine pesticides includ-
ing o-HCH, f-HCH, y-HCH, 6-HCH, p,p’-DDT, p,p’-DDE,
0,p/-DDT and p,p’-DDD were obtained from National
Research Center for Certified Reference Materials of China
at a concentration of 100 mg L' and further diluted to
obtain the desired concentration. 2,4,5,6-tetrachloro-m-
xylene (TCMX) from Supelco (Bellefonte, PA) was used
as surrogates. All solvents were of analytical purity
(Beijing Chemical Factory, China) and were redistilled in
an all-glass system before use. Florisil (60—100 mesh) was
purchased from Supelco and was activated in drying oven
at 130°C for 16 h. Anhydrous sodium sulfate (Beijing
Chemical Factory, China) was heated at 600°C for 12 h
before use.

Based on investigating organochlorine pesticides in
topsoil (Li et al. 2006), five soil cores were collected in the
research area. The detailed sampling locations are shown in
Fig. 1. ZX (26.5 m depth) is between the west Fourth Ring
Road and the west Fifth Ring Road. Three of WU (18.0 m
depth), A (4.6 m depth) and B (4.2 m depth) are located in
the south area of Beijing, and between the south Fifth Ring
Road and the south Third Ring Road. The sampling areas
of ZX, WU, A and B were ever famous for the old
industrial bases of Beijing. BY (15.5 m depth) is situated in
the northeast direction outside of the Fifth Ring Road and
there is not obviously industrial activities in its surrounding
regions. The total 18, 26, 13, 23 and 21 samples were
involved in ZX, WU, BY, A and B soil core, respectively.
Individual depths of every soil cores are shown in Fig. 2 in
detail.

The soil samples were air-dried at room temperature,
thoroughly mixed, sieved to 30 mesh, and transferred to
pre-cleaned amber glass, and was maintained at 4°C until
further processing. The remaining water content in the soil
was determined gravimetrically after drying individual
composite soil sample in an oven at 105°C for 12 h. All the
results were reported as dried weight.

Five grams of soil was ground with anhydrous sodium
sulfate into free flowing powder. The sample was
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Fig. 1 Geographic location of soil core samples

ultrasonically extracted in centrifuge tube with 30 mL of
1:1 (V:V) acetone: hexane for 5 min and then the extract
was separated by centrifugation. The process was repeated
for three times. The solvents were combined and were
evaporated by rotary evaporator with a reduce pressure at
35°C water bathing, then hexane was added as solvent. The
concentrated extract was transferred to a chromatograph
column (30 cm x 10 mm I.D.) containing 5 g activated
Florisil and 1 g of anhydrous sodium sulfate on the column
top. The Florisil was soaked in hexane and was filled in the
column. The concentrated extract was transferred to the
column top and was eluted by 50 mL n-hexane: diethyl-
ether (9:1). The washing solvent was evaporated by rotary
evaporator, then was adjusted to the appropriate volume for
GC analysis.

The identification and quantification of organochlorine
pesticides were carried out with an Agilent 6890 gas chro-
matograph equipped with micro-cell 63" electron capture
detector (u-ECD). The separation was performed on a fused
silica capillary column (DB-5, 30 m x 0.318 mm L.D., and
0.25 pm film thickness). The carrier gas was nitrogen with a
flow of 0.7 mL min~". The injector and detector tempera-
ture were 225 and 310°C, respectively. The GC oven tem-
perature was programmed as followed: initial temperature
100°C held for 2 min, increased to 160°C at a rate of
10°C minfl, then increased to 230°C at a rate of 4°C minfl,
followed by 10°C min~! ascent to 280°C, maintained for
10 min. Then, 1 pL of sample was injected in splitless mode.
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Quality control was based on the following procedures.
Method blanks were first run. The matrix blanks, the
recoveries of OCPs, and the limits of detection (LODs)
were based on the measures of deep layer soil from the
rural area of Beijing, which had little interference for the
target analytes. The average recovery experiments in triple
were done by spiked known concentration standards in
matrix blank soil and were 87 £ 7% for DDTs and
82 + 4% for HCHs. Before extraction, each of the soil
samples was spiked with known amounts of TCMX as
surrogate to compensate for the losses of compounds.
Recoveries for TCMX surrogate were 72-108% (mean
85%) and the values were satisfactory so that no correction
was applied to the samples. The limits of detection (LODs)
as three times response of signal-to-noise in matrix blank
sample ranged from 0.05 ng g~ ' for e-HCH t0 0.15 ng g~
for p,p’-DDD. The method blank and matrix blank were
measured for duplicate with each batch of ten samples. All
data have been corrected by blank.

Results and Discussion

Based on the prediction maps for the concentration of
pollutants in the topsoil (Li et al. 2006), usage history and
future planning of land in Beijing, four soil cores (ZX, WU,
A and B) in identified hotspot areas and a soil core (BY)
located in the rural county as comparison were sampled for
further research. The sampling sites of soil cores were
displayed in Fig. 1.

The topsoil sample in five soil cores was recorded as
B-1, A-1, ZX-1, WU-1, and BY-1, respectively. For
> HCHs, the content was in the order of A-1 > B-1 >
ZX-1 > WU-1 > BY-1. For }_DDTs, it was in the order of
B-1 > A-1 > ZX-1 > WU-1 > BY-1. The levels of pol-
lutants in topsoil from four soil cores (A, B, ZX and WU)
located in urban area are higher than that (BY) in rural
county, suggesting the great anthropogenic effect on the
sources of pollutants (Fig. 2). The levels of HCHs in
A-land B-1 were much higher than that in the others,
which were over the safe limit of soil usage
(1,000 ng g_l). Additionally, the levels of DDTs in A-1,
B-1 and ZX-1 were higher than in WU-1 and BY-1, and all
exceed the safe limit of soil usage (1,000 ng g~ ").

Depth characteristics of HCHs and DDTs in the five soil
cores could be further seen in Fig. 2. For HCHs and DDTs
in BY as well as WU, the levels of pollutants in the whole
core were nearly the background value of soil in China. For
ZX, the level of HCHs could be neglected in the whole
core. However, the level of DDTs was dominant, which
was over 100 ng g~' in most samples in the depth of
0-650 cm. It was worth noticing especially that pollutant
levels in A and B cores were with the extremely high
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concentration of ) HCHs and > DDTs from top to bottom.
For A and B soil core, the highest concentrations of
S"HCHs and Y DDTs (1-100 mg kg™ ') exist in the sur-
face/sub-surface depth (0—40 cm for A and 0-60 cm for
B). And the lowest level was not yet less than several
decades of ng g~

To the composition, some difference existed in five soil
cores. For HCHs, -HCH was most dominant in the whole
B core and its median of percentage in four components
(«-HCH, p-HCH, y-HCH and ¢-HCH) was 0.70. However,
y-HCH was with the highest percent ratio in the whole ZX
(percentage median: 0.39) and WU core (percentage
median: 0.65). «-HCH was the most abundant in the whole
A (percentage median: 0.54) and BY core (percentage
median: 0.44). In general, high percentage and concentra-
tion of f-HCH meant that there was a significantly his-
torical usage of HCHs in the soil. It seemed that the
predominance of f-HCH (percentage median: 0.70) in B
soil core indicated that the longer usage time of HCH
elapsed than that in other four soil cores. Additionally,
o-/y-HCH would be in the range of 4.64-5.83 for the
technical HCH and nearly zero for lindane (Zhang et al.
2004). The median of a-/y-HCH in the whole of A, B, ZX,
WU and BY cores was 3.63, 5.04, 0.43, 0.44 and 8.91,
respectively. The higher ratio of a-/y-HCH in the whole A
(percentage median: 3.63), B (percentage median: 5.04)
and BY (percentage median: 8.91) cores meant the source
of technical HCHs, whereas the lower ratio in ZX (per-
centage median: 0.43) and WU (percentage median: 0.44)
indicated the mixed source of technical HCHs and lindane.

For DDTs, p,p’-DDE was predominant in ZX (percent-
age median: 0.62) and BY (percentage median: 0.68). The
parent compound of p,p’-DDT was the most dominant in B
(percentage median: 0.67) and WU(percentage median:
0.46). It was notable that o,p’-DDT was the highest per-
centage in the total DDTs in A (percentage median: 0.70)
and p,p’-DDT was the second highest percentage. The ratio
of (p,p’-DDE + p,p’-DDD)/p,p’-DDT generally may be
used as an indicator of resident time of p,p’-DDT in the
environment (Qiu et al. 2004). The ratio >1 was normally
expected for aged mixtures in the environment and <1
indicated the relatively recent exposure to parent DDT
(Jaga and Dharmani 2003). In this study, the ratio of (p,p’-
DDE + p,p’-DDD)/p,p’-DDT in A, B, ZX, WU and BY
was 0.20, 0.22, 3.58, 0.71 and 5.55, respectively. The ratio
(less than 1) indicated some new input of DDT recently in
A, B and WU. Though there was higher level of DDTs in
certain depth of ZX soil core, the ratio (median: 3.58)
suggested the old source of DDTs.

Though extremely high level of pollutants existed in A
and B soil cores, it seemed that their characteristics were
different. As be discussed above, HCHs was the major
compounds with the predominance of o-HCH in A soil
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core and DDTs was the major compounds with the pre-
dominance of p,p/-DDT in B soil core, suggesting the
different sources of pollutants in A and B soil core. To our
knowledge, the areas of B and A were typical industrial
zones in the old Beijing about two decades ago. Beijing
chemical factories and Beijing pesticides factory were
located around. For more importance, technical HCHs
were ever produced more than 10 year in Beijing pesticide
factory until its shutdowns at the end of the 1980’s.
However, it was surprised that there were few archives
about how to deal with the rest of chemical materials and
pesticides produce in the pesticides factory. Now, both
HCHs and DDTs were detected with so large amount and
so high fraction of parent compounds (¢«-HCH and p,p’-
DDT) in the soil cores from the zones, probably meaning
the existence of some terrible “time-bomb” in the soil
surrounding environment, which are probably from the
disposal of waste chemical material such as technical
HCHs and DDTs. In addition, though the sampling site of
A were close to B, it seemed that the compounds profiles
and depth characteristics of pollutants were so different,
maybe reflecting the disposal different product from the
same company or disposal product from different
company.

According to the guidelines of Chinese environmental
quality standard for soil (GB 15618-1995), the maximum
allowable concentration of grade I soil was <50 ng g~ ',
and that of grade II soil was <500 ng g~ and that of grade
I soil was <1,000 ng g~ for both S"HCH and 3 DDT,
respectively. By comparison with the guidelines, the
quality of soil was classified as no pollution, low pollution,
middle pollution and high pollution. If the pollution level
was below grade I, it was defined as no pollution; if the
pollution level was between grade I and grade II, it was
defined as low pollution; if the pollution level was between
grade II and grade III, it was defined as moderate pollution;
and if the pollution level exceeded grade III, it was defined
as high pollution. For the BY soil core, which located in the
rural area, whatever HCHs or DDTs in any depth, both of
HCHs and DDTs were beneath the criteria of class 1.
Though both of the levels of HCHs and DDTs in WU were
higher than that in BY, they were still less than the criteria
of class I. Therefore, they could be categorized as no
pollution for BY and WU soil cores, showing the good
quality of soil in BY and WU areas. For ZX, all of HCHs
and DDTs were beneath the criteria of class II except for
samples from 0 to 50 cm, 600-650 cm (>class III) and
50-100 cm (>class II), therefore they can be categorized as
the low pollution in the main. However, for A soil core, the
levels of HCHs in most samples were over grade III and
might be considered as high pollution of HCHs. The levels
of DDTs were nearly in the range of grade I and grade II
except for samples in the depth of 0-40 cm and

300-340 cm over grade III. Therefore, they might be
mainly categorized as low pollution and those in the depth
of 0—-40 cm and 300-340 cm might be considered as high
pollution of DDTs. For B soil core, the level of HCHs and
DDTs were 2-22 fold over the criteria of class III from O to
60 cm and might be categorized as high pollution of both
HCHs and DDTs. Then, levels in most samples below
80 cm were between class I and class II and might be
categorized as low pollution. It was worth noticing that
extremely high concentration of HCHs and DDTs appeared
in the upper soils in both A and B soil cores. Since pol-
lutants in upper soils easily evaporated to atmosphere, there
were great potential for exposure to HCHs and DDTs for
nearby residents in the urban environment with dense
population. Additionally, in A and B soil cores, the exis-
tence of large amount of pollutants in the deep layer soil
meant the possibility of underground water polluted.
Therefore, some measures about keeping environmental
safety must be taken urgently in those regions.

On the basis of the survey of the surface soil in Beijing,
China, extreme serious contamination of HCHs and DDTs
were found in soil cores from some hotspot areas. Com-
bined with the history usage of land in the serious polluted
areas, the contamination source was predicted probably
from the disposal of waste chemical material. The results
indicated the importance and urgency of assessment of soil
quality, which was beneficial to help the development of
strategies for the planning and validity of land use with the
unprecedented urbanization in big city region.

Acknowledgments We acknowledge financial support of this work
by State Science and Technology Council Program “973” of the
People’s Republic of China (G1999045707) and the National Natural
Science Foundation of China (20607026, 20877092).

References

Jaga K, Dharmani C (2003) Global surveillance of DDT and DDE
levels in human tissues. Int J Occup Med Environ Health
16:7-20

Jones KC, de Voogt P (1999) Persistent organic pollutants (POPs):
state of the science. Environ Pollut 100:209-221

Li YF, Cai DG, Shan ZJ, Zhu ZL (2001) Gridded usage inventories of
technical hexachlorocyclohexane and lindane for China with 1/6”
latitude by 1/4° longitude resolution. Arch Environ Contam
Toxicol 41:261-266

Li X, Zhu Y, Liu X, Fu S, Xu X, Cheng H (2006) Distribution of
HCHs and DDTs in Soils from Beijing City, China. Arch
Environ Contam Toxicol 51:329-336

Qiu X, Zhu T, Li J, Pan H, Li Q, Miao G, Gong J (2004)
Organochlorine pesticides in the air around the Taihu Lake,
China. Environ Sci Technol 38:1368—-1374

Zhang ZL, Huang J, Yu G, Hong HS (2004) Occurrence of PAHs,
PCBs and organochlorine pesticides in Tonghui River of Beijing,
China. Environ Pollut 130:249-261

@ Springer



	Profile of Organochlorine Pesticides in Soil Cores from Some Hotspot Areas of Beijing, China
	Abstract
	Materials and Methods
	Results and Discussion
	Acknowledgments
	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


