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Abstract :

When the Superabsorbent Polymer (SAP) is added into concrete, the slump decreases rapidly, deteriorating the workability, the internal

curing effect can be obtained through the water absorption and discharge process, and the internal voids of the concrete are increased. In this study,
the effects of internal curing and voids were evaluated by evaluating the compressive strength, freeze-thaw resistance, and chloride penetration resistance
of SAP-adding concrete that secured workability using a water reducing agent. Also, the internal curing effect of SAP was evaluated by dividing the
curing conditions of concrete into water curing and sealed curing. From the result, as the SAP adding ratio increased, the amount of water reducing
agent increased, and as for the compressive strength, the SAP adding ratio of 1.5% showed the greatest compressive strength. In particular, in the
case of sealed curing showed higher compressive strength than the water curing. It is considered that the compressive strength increased due to the
reduction of the effective water-cement ratio and the internal curing effect. Adding 1.0~1.5% of SAP improved the freeze-thaw resistance similar
to the case of adding the AE agent, and the addition of more than 1.0% of SAP improved the chloride penetration resistance. The optimal adding ratio
of SAP is 1.5%, and the adding ratio of 2.0% or more adversely affects the compressive strength and freeze-thaw resistance.
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Fig. 1 Research Framework
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Table 1 Test variables

Conditions Variables
SAP Type Atypical
W/C (%) 40, 50
SAP adding ratio (Cx%) O(Ref)), 0(A.E), 1.0, 1.5, 2.0
&100x200
Specimen size (i)
Z100x50

Curing condition (20C) Water, sealed
28 (Compressive strength)
Curing days 14 (Freeze-thaw resistance)

28 (Chloride penetration resistance)

Table 2 Mix proportions of concrete

W/C  SAP Unit weight(kg/m3) SAP AE* WRA*
%) (C» w C S G (kg) (C%) (C%)
0 (Ref) - - 04
0 (A.E) - 0.005 04
40 1.0 170 425 721 985 4250 - 0.8
1.5 6375 - 1.0
2.0 8500 - 3.0
0 (Ref) - - 03
0(AE) - 0.005 03
50 1.0 173 346 781 983 3460 - 0.7
1.5 5190 - 09
2.0 6920 - 2.0

* A.E : Air entraining agent, W.R.A : Water reducing agent
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Fig. 2 Superabsorbent polymer (Atypical)

Table 3 Water absorptivity of the SAP

*

Type pH7 pH 11 pH 13 CEFW

Absorptivity (/g) 1127 32.9 25.7 19.6

* C.F.W : Cement Filtered Water

Table 4 Physical and chemical properties of the cement

Properties Cement
. Specific gravity 3.15
Physical . )
Fineness (cm”/g) 3,350
SiO, 21.7
ALO; 5.7
Fe,05 3.2
Chemical (%) CaO 63.1
MgO 2.8
SO; 22

LOI -

Table 5 Physical properties of the aggregate

Type Density (g/em®)  Absorption (%) F.M.
Sand 2.60 1.01 2.48
Coarse 2.68 1.35 6.76
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Fig. 4 Chloride penetration resistance test (NT-Build 492)
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Fig. 5 Results of slump test

Table 6 Slump value according to adding of W.R.A

Ww/C SAP (C%)
o Type
(%) 0(Ref) 0(AE) 1.0 1.5 2.0

Slump (mm) 123 124 125 130 140
WRA(C%) 04 04 08 10 30

Slump (m) 155 158 148 153 150
WRA(C%) 03 03 07 09 20
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Fig. 6 Results of compressive strength
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Table 7 Weight change ratio (Water curing, %)

w/C SAP Cycle
(%) (C%) 0 100 200 300
0 (Ref) 100.0 99.8 99.7 99.6
0 (A.E) 100.0 99.7 99.5 99.5
40 1.0 100.0 99.7 99.6 99.5
1.5 100.0 99.8 99.7 99.7
2.0 100.0 99.6 99.5 99.4
0 (Ref) 100.0 99.7 99.4 99.4
0 (A.E) 100.0 99.7 99.4 993
50 1.0 100.0 99.7 99.5 99.4
1.5 100.0 99.7 99.5 99.4
2.0 100.0 99.5 99.2 99.1

Table 8 Weight change ratio (Sealed curing, %)

Ww/C SAP Cycle

(%) (C%) 0 100 200 300
0 (Ref)) 100.0 100.5 100.3 100.3
0 (A.E) 100.0 100.4 100.3 100.3

40 1.0 100.0 100.2 100.1 100.1
1.5 100.0 100.3 100.2 100.1
2.0 100.0 100.1 100.0 99.9

0 (Ref) 100.0 100.7 100.5 100.4
0(A.E) 100.0 100.7 100.6 100.5

50 1.0 100.0 100.8 100.7 100.6
1.5 100.0 100.7 100.6 100.5
2.0 100.0 100.3 100.2 100.1
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Fig. 7 Relative dynamic modulus of elasticity (W/C 40%)

J. Korea Inst. Struct. Maint. Insp. 91



g
> 100
5
7
K]
[
s
u 97
3
-]
<]
£
L
£ o4 |
<
£
©
2 0 (Ref.) -=-0 (A.E) -+ 1.0 -1-1.5 —-2.0
®
g 91 I L 1
0 100 200 300
Cycle
(a) Water curing
S
3100 -
k]
B
£
[
s
2 97 -
3
3
£
L
£ o -
c
<
T
2 -0 (Ref.) -=-0 (A.E) -+ 1.0 -1-1.5 —-2.0 e
o
& o1
0 100 200 300
Cycle

(b) Sealed curing

Fig. 8 Relative dynamic modulus of elasticity (W/C 50%)

34 Ash AT A4 APl o) 9H AshE s
Al 574 A= Fig. 9ol YAt A3t SaAl7 o

942 5% AT AgHo] STk 212 olu)ah WA, B
AFIE H] 40%2] 7d-9(Fig. 9(a)) SAPC] =J& Higo] 71
PHERCL 228} 51 S ekt 59, 55 9
o] % PAHTH ke BAE Rl SAPo] oJFk Ul
P Ep7h A A8 2102 BekETh sAPS] Ele ]
B opy) B BaelE R 22 Uk S04 L )

AN QBT AT A S Z717) 202 BT SAP
E910.2 Q15N opY ik ST Wekope} G5 e

HE A= T &S F= o= v
E- AW E 8] 50%2] 7-9(Fig. 9(b)) SAP©] &9 Higto]
715 WIgH(Ref) BT} 2 SRS YERYQITE SAPO] &
Y 32 SAPS] Wi A Bt o) e AF A
ol e Ao = AtAn) S-AHE B 50%2] 2 vl
2 % ol O A2 FLHAITE YERNRATE SAPe) &
F A Bh= T4 o E-AIRIE 8] 40%9) 22 55
Aol A o] A AT A WA EaR= UeRR] gkt

RN

=27 M 243 A 55 (2020. 10)

4.

Diffusion Coefficients (10"12m?%/sec)

Diffusion Coefficients (1012m?%/sec)

40.0

O Sealed B Water

20.0

10.0

0.0

Ref. A.E 1.0 1.5 2.0
SAP adding ratio (%)

(a) W/C 40% case
40.0

[ Sealed W Water

20.0

10.0

0.0
Ref. AE 1.0 15 2.0
SAP adding ratio (%)
(b) W/C 50% case
Fig. 9 Results of diffusion coefficient
g2 E

ArAE AHgSte] Al A& SHEIESAP g:?; ZaAYES
Azkerom, ol e FA B A Bl A2 o
7 %

1.

>

S (M ol A oz B oY AN <) b

w2

AP
}%

lN ndo

ol\

N

ok

&

>l

>

X Of

o
o

f

i

Ho

>
S

olr
ol
3R
1 o
@
o
ot
T

N
L
N
N
o
e
w2
>
o
Lo

rlo

rlot ©
jins

EMOO

%1 5% ]3]'01131'
USFFET SAP EUE L5%7H 7 2
UERATE ol fr& E-ARIE B Zhaol of %
m SAP &= S7FE 1Y A= Franrh A
O 2§35t Tt SR A o2 AgET)
G F ] AFAEE SAP Y 1.5%7H 7

£ UeRdoH, 53] 1.5% ©]’42] SAP &4
YR E AFAEE UERITE olE R =-
A mel] &) AFHET S

oo
m\ru =

0 r 0}1 oN &
olN
N
o FN

ol
bt
o E )y ol

Sor

|
¥

EE
3

b
iz
ﬂm
N

offt
iin)
do
= 7
R
ol
o,
_I{N‘

A A3l SAPE 1.0~1.5% &3t

5°)



AEAIS £33 A9 Ak 283l A
A= AT SAPO] 2T E WYRNA F5&
o] F=o] AYPF7] TS sl FTAF3N *
XA Ao 7 AekEE T

5. 93t AT AIA 54 A SAPo] EYHH 7= vl
RO AT ZEAskATh SAPS] Y- A a3t
o &Jal - 22lo] x|hslE o] Pl T Aol
M= Ao Addnh

o] 7)
al,

7N

OQL' ofl OQL'
oX oX, o_l.,
o o O

=

AR 2

o] E=E2 20201 A2 Ald oz =TT
o] YL o} 3w 7|2ATFAILY. (NRF-2018R1DI1
A1B07043400, NRF-2020R1A6A3A13076966)

References

1. Gutema, D.A. and Hong, K.N. (2018). Effect of absorption capacity
of super absorbent polymer (SAP) in reducing autogenous
shrinkage, Proceedings of the Korea Institute for Structural
Maintenance and Inspection, Korea Institute for Structural
Maintenance and Inspection, 22(2), 337-338.

2. Hasholt, M.T., Jensen, O.M. and Laustsen, S. (2015).
Superabsorbent polymers as a means of improving frost resistance
of concrete. Advances in Civil Engineering Materials, 4(1),
237-256.

3. Hasholt, M.T., Jensen, O.M., Kovler, K., and Zhutovsky, S. (2012).
Can superabsorent polymers mitigate autogenous shrinkage of
internally cured concrete without compromising the strength?
Construction and Building Materials, 31, 226-230.

4. Jensen, O.M. (2013). Use of Superabsorbent Polymer in Concrete -
An overview of the possibilities offered by using these smart
materials as concrete admixtures. Concrete International, 35,
48-52.

5. Jensen, O.M., and Hansen, P.F. (2001). Water-entrained cement-
based materials-1. Principles and theoretical background, Cement
and Concrete Research, 31(4), 647-654.

6. Jensen, O.M., and Hansen, P.F. (2002). Water-entrained cement-
based materials-1I. Experimental observations, Cement and
Concrete Research, 32(6), 973-978.

7. lusts, J., Wyrzykowski, M., Bajare, D., and Lura, P. (2015). Internal
curing by superabsorbent polymers in ultra-high performance
concrete. Cement and Concrete Research, 76, 82-90.

8. Kang, S.H., Hong, S.G., and Moon, J.H. (2018). The effect of
superabsorbent polymer on various scale of pore structure in
ultra-high performance concrete. Construction and Building
Materials, 172, 29-40.

9. Kang, S.H., Moon, J.H., and Hong, S.G. (2016). Effect of Internal

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Curing by Super-Absorbent Polymer (SAP) on Hydration,
Autogenous Shrinkage, Durability and Mechanical Characteristics
of Ultra-High Performance Concrete (UHPC). Journal of the Korea
Concrete Institute, 28(3), 317-328. (in Korean)
Kim, L.S., Lee, C.K., Kim, S., Choi, H.E., Choi, S.Y., and Yang,
E.I. (2019). Absorption Characteristics of Superabsorbent
Polymer with Particle Types and Test Method, Proceedings of the
Korea Concrete Institute Conference, Korea Concrete Institute,
31(1), 403-404. (in Korean)
Kim, J.H., Cho, Y K., and Lee, K.M. (2018). The Characteristics of
Compressive Strength in Mortar with Internal Curing According to
Curing Condition, J. Rec. Const. Resources, 6(2), 87-93. (in
Korean)
Laustsen, S., Hasholt, M.T. and Jensen, O.M. (2013). Void
structure of concrete with superabsorbent polymers and its
relastion to frost resistance of concrete, Materials and Structures,
48(1-2), 357-368.
Lee, C.K.,Kim, LS., Choi, S.Y., and Yang, E.I. (2020). Evaluation
of Fundamental Properties and CHloride Penetration Resistance of
Concrete using Superabsorbent Polymers. Journal of the Korea
Institute for Structural Maintenance and Inspection, 24(2), 50-59.
(in Korean)
Liu, J., Farzadnia, N., and Shi, C. (2020). Effects of superabsorbent
polymer on interfacial transition zone and mechanical properties
of ultra-high performance concrete. Construction and Building
Materials, 231, 117142.
Liu, J., Farzadnia, N., Shi, C., and Ma, X. (2019a). Effects of
superabsorbent polymer on shrinkage properties of ultra-high
strength concrete under drying condition. Comstruction and
Building Materials, 215, 799-811.
Liu, J., Farzadnia, N., Shi, C., and Ma, X. (2019b). Shrinkage and
strength development of UHSC incorporating a hybrid system of
SAP and SRA. Cement and Concrete Composites, 97, 175-189.
Ma, X., Liu, J., Wu, Z., and Shi, C. (2017). Effects of SAP on the
properties and pore structure of high performance cement-based
materials. Construction and Building Materials, 131, 476-484.
Ma, X., Yuan, Q., Liu, J., and Shi, C. (2019). Effect of water
absorption of SAP on the rheological properties of cement-based
materials with ultra-low w/b ratio. Construction and Building
Materials, 195, 66-74.
Mechtcherine, V., Reinhardt, H.W. (2010). Application of
superabsorbent polymers (SAP) in concrete construction. State of
the Art Report Prepared by Technical Committee 225-SAP, 1-169.
Monnig, S. and Lura, P. (2007). Superabsorbent Polymers-An
additive to increase the rfreeze-thaw resistance of high strength
concrete. Advances in Construction Materials 2007, 351-358.
Schrofl, C., Mechtcherine, V., and Gorges, M. (2012). Relation
between the molecular structure and the efficiency of
superabsorbent polymers (SAP) as concrete admixture to mitigate
autogenous shrinkage. Cement and Concrete Research, 42(6),
865-873.
Shen, D., Wang, M., Chen, Y., Wang, W., and Zhang, J. (2017).
Prediction of internal relative humidity in concrete modified with
superabsorbent polymers at early age. Construction and Building
Materials, 149, 543-552.
Shen, D., Wang, X., Cheng, D., Zhang, J., and Jiang, G. (2016).

J. Korea Inst. Struct. Maint. Insp. 93



24.

Effect of internal curing with super absorbent polymers on
autogenous shrinkage of concrete at early age. Construction and
Building Materials, 106(1), 512-522.

Shim, W.B., Hong, K.N., Batmunkh, G.O., and Yeon, Y.M.
(2019). Evaluation of self shrinkage characteristics of concrete
with super absorbent polymer, Proceedings of the Korea Institute
Jfor Structural Maintenance and Inspection, Korea Institute for
Structural Maintenance and Inspection, 23(2), 188. (in Korean)

27.

28.

performance of cement mortars. Construction and Building
Materials, 204, 468-478.

Yang, J., Liu, L., Liao, Q., Wu, J.,, Li, J., and Zhang, L. (2019).
Effect of superabsorbent polymers on the drying and autogenous
shrinkage properties of self-leveling mortar. Construction and
Building Materials, 201, 401-407.

Zhong, P., Wyrzykowski, M., Toropovs, N., Li, L., Liu, J., and
Lura, P. (2019). Internal curing with superabsorbent polymers of

25. Snoeck, D., Jensen, O. M., and De Belie, N. (2015). The influence different chemical structures. Cement and Concrete Research,
of superabsorbent polymers on the autogenous shrinkage 123, 105-789.
properties of cement pastes with supplementary cementitious
materials. Cement and Concrete Research, 74, 59-67. Received : 09/02/2020
26. Yang, J., and Wang, F. (2019). Influence of assumed absorption Revised : 10/16/2020
capacity of superabsorbent polymers on the microstructure and Accepted : 10/16/2020
2 A3 FA BUCSAPYE 2B EUHE £R 2 FASPI Bastel ATl ASHEM, S FEUE Y02 U
A EE Qe YT, FA B U FHE B/ B ATANE BRAE Aol A 3L SR SAP £ BT 0] 427
=9l 5AG3) A, Fte AT AR S Hrlste] W FAH 359 S-S FI8IAT =3 2 EL A 2 T A T
G YO TRC] SAPS] V- P4 EE HILSITE A Ak SAP EY&o] F/HESE BSA AFFE F A O, B YT
SAP U 1.5%7H /M 4B EE Uehlth 53], 88 HH Y A5 T ET 2 ASAEE UERloH, & S A E H] ZHae}
YR A 3o 23] AdEA =TT Z713E Al o2 ATETh SAPE 1.0~1.5% E45HH AEAIS EUT 459 frASH 54831 AatAdel
N A=A ™, SAPE 1.0% ©]’d AHE-3HH 3heE 5 A g o] A AT 2 9] SAP TUE-2 1.5%°1H, 2.0% ©] 3] EJE2 =4
=9 5AEH AP FATFL F
HY 8O F3tE IF AR, IS5 E, A 24, 52680 A, L 34 E9H





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


