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Dyeing Properties and Functionality of Methanol Extract
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Abstract: In this study, we report dyeing properties and functionality of cotton and silk fabrics dyed with methanol extract

from Juniperus chinensis heartwood. Non-aqueous dye of Jumiperus chinensis heartwood extracted with methanol was
expressed reddish color. It showed relatively good affinity to silk than cotton. Dye uptake of cotton and silk continued to

increase according to the increase of the dye concentration. Cotton was not affected by the dyeing temperature and time,

however, dye uptake of silk was increased as the dyeing time and temperature were increased. Dye uptake of cotton and silk

were the highest at pH 8 and pH 6 respectively. Dyed fabrics showed various colors depending on mordant types and
mordant concentration. Washing, light and perspiration fastness were not good. However, rubbing and dry cleaning fastness
showed relatively good grade. Dyed fabrics of ultraviolet-cut ability and deodorant ability were improved. Also, dyed fabrics

showed very good antimicrobial abilities of 99.9%.

Keywords: Juniperus chinensis heartwood, methanol extract, non-aqueous dye, dyeing property, functionality
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Table 1. Characteristics of fabrics
Fabri Fiber Fineness Weight Thickness Fabric count
ric . ‘Weave ) wap X weft
composition (warp x weft) (g/m) (mm) (Sem x Sem)
Cotton 100% cotton plain 30’s x 30’s 10245 0.29+0.02 145x134
Silk 100% silk plain 53D x 53D 53+2 0.12+0.01 267%204
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Table 2. Dyeing and mordanting conditions

Y719 olF2

. Conc. Temp. Time Liquor
Method Solution (%, 0.w.b) (C) (min) pH ratio
. DW’(80%) + _ _ _ _ )
Dyeing E{OH'(20%) 0.1~5 20~ 100 10~100 3~10 1:50
Mordanting DW 0.1, 0.3, 0.5 50 30 6.5 1:50
a: Distilled water, b: Ethanol
B 29 53 wE gsigon PR AN EEZFOZ 20K 235t GRAY SCALEZ} b]
stglon] Munselle] EAj7 WEgoz Ao) 344  wate] ZFagn
Zt AAF H(Hue), W= V(Value), = C(Chroma)E At cgto|FY Y AZ == Launder-O-meterS A}M&-3}

Zoto] QU B EWMG AWEoton] CIE Lab
ZAA ofste] WEAS L, HE A5 o b'E
2745t] Uhehiih

(1-R)?

K/S=—p

K: absorption coefficient
S: scattering coefficient

R: reflectance coefficient(0 < R <I)

PR 5 22E 9NN GNAIE P2
2 98 W AHELS R 05%owhFER 6oc
oA 3082 @Ml W Mz Anpg,

Aoz FHES 0.3%(0.wb)sEE U“H"D‘ 14
st Fojgzel wjHE AE, dF, "z
ol Z ey, BAFEE FrlstAnh

N ErA =& Launder-O-meterE AR5l KS K
ISO 105-C06:2007, A2So] Zate] NEe% 40+2C,
AIEFAI 7 308, 0.4%2] ECE EFAA| 0.1% I-5-AF
HEES A8l Mg ¥ Brksar

A AZ == crock-meterS ARE3] KS K 0650:
20110] Z3ko] Brlatgict.

AFAF == Y3FA 7] (Fade-O- meter, Atlas Xc
2020m USA)E A&35lo] KS K ISO 105-B02:20109]
FAE zAo %39 XENON-ARC LAMPE 43

Table 3. Ultraviolet-cut ability test conditions

o] KS K ISO 105- D01:2010 A|@®o] F3to] H=
22 oEgde &A=E stof Agd & =tolEd
Y =S sk

GAZEE= KS K ISO 105 E04:20100] #3}o] 3
7Fst A

2.6 71sM

FUF dEE 225 dNZEY 78R &
AR, 23, FHMZEFAAT HHF] o
g FdS BrhskAh

B7IE A% AE= W, AFES 0.5%, 1%(0.w.b)
TERE 0T A 3087 FMatct ujAE A2
FAA RO zo|F dotRy A7} v A= FF
< "jAs] S8 miAP Wazol FujdEzE Frt
ANER stH o 7+7+e] Hrp e o3} Zrh

2.6.1 XteM xeHY

9] A FFE 7= KS K 0850:2009 =HoJA &
27 Ho|| 9]A3}e] UV-Visible spectrometer (VARIAN,
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H e

UV-blocking rate(%) = 100 - UV transmission rate(%)

Wavelength range

Wavelength interval

Measurement Measure light source

UV-A: 315nm - 400nm
UV-B: 290nm - 315nm
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M,: the number of bacteria recovered from the inoculated
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M_.: the number of bacteria recovered from the inoculated

treated test specimen incubated for 18 hours
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Figure 1. Effect of dye concentration of cotton and silk
fabrics dyed with methanol extracts from Juniperus
chinensis heartwood on the K/S values (60°C, 30min).
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Figure 2. Chemical structure of santaline (R=OH, santalin
A; R=0OCHs3, santalin B).
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Figure 3. Effect of dyeing temperature of cotton and silk
fabrics dyed with methanol extracts from Juniperus
chinensis heartwood on the K/S values (0.5%(0.w.b),
30min).
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Figure 4. Effect of dyeing time of cotton and silk fabrics
dyed with methanol extracts from Juniperus -chinensis
heartwood on the K/S values (0.5%(0.w.b), 607C).
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Figure 5. Effect of pH of cotton and silk fabrics dyed
with Juniperus chinensis heartwood methanol extracts on
the K/S values (0.5%(0.w.b), 60C, 30min).
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Table 4. Color characteristics of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood
by mordant concentration and mordant type (dyeing: 0.5%(o.w.b), 80°C, 30min, mordanting: 50°C, 30min)

Fabic  Mordant (“/(S(:)l.lvcs;.b) K/S L a* b H vIC
None 0 1.46 64.47 11.83 4.80 1.68YR  6.28/2.33
0.1 1.69 58.81 3.19 9.85 3.64Y 5.71/1.88
Cu 03 2.00 57.61 331 11.53 3.61Y 5.59/2.12
0.5 2.02 57.81 3.18 12.45 3.79Y 5.612.25
0.1 2.02 53.01 0.25 477 5.96Y 5.14/1.2
Cotton
Fe 0.3 223 52.15 0.29 5.40 5.30Y 5.06/1.27
0.5 2.52 50.85 032 5.87 4.94Y 4.93/1.32
0.1 1.17 63.94 2.01 9.99 5.44Y 6.22/1.87
Sn 0.3 1.06 65.24 227 9.23 5.24Y 6.36/1.77
0.5 1.20 64.03 1.50 10.77 6.17Y 6.23/1.96
None 0 481 45.43 18.82 481 5.57R 4.41/3.54
0.1 6.82 38.92 475 11.34 1.62Y 3.78/2.06
Cu 03 8.10 36.79 428 10.67 1.96Y 3.58/1.97
0.5 8.57 36.54 4.99 11.15 1.28Y 3.55/2.08
. 0.1 7.10 33.93 -0.13 3.22 1.99GY  3.3/0.96
Silk Fe 03 7.78 33.07 0.04 3.74 0.75GY 3.22/1
0.5 8.29 31.64 -0.06 3.23 1.40GY  3.08/0.94
0.1 4.04 45.70 1.93 8.29 532Y 4.43/1.58
Sn 03 4.07 44.81 236 7.69 4.50Y 434/1.5
0.5 425 44.50 178 8.42 5.90Y 432/1.58
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Table 5. Washing fastness of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood
(dyeing: 0.5%(0.w.b), 80°C, 30min, mordanting: 0.3%(0.w.b), 50°C, 30min)

Stain
Fabric Mordant Color change
Cotton Wool Silk
None 2-3 4-5 4-5
Cotton
Fe 2 4-5 4-5
None 2-3 4-5 - 4-5
Silk
Cu 2 4-5 - 4-5

Table 6. Light fastness, rubbing fastness, and dry cleaning fastness of cotton and silk fabrics dyed with methanol extracts
from Juniperus chinensis heartwood (dyeing: 0.5%(o.w.b), 80°C, 30min, mordanting: 0.3%(0.w.b), 50°C, 30min)

Fabric Mordant Light fastness Rubbing fastness Dry cleaning fastness
dry 4-5
None 1 4-5
wet 4-5
Cotton
dry 4-5
Fe 3 4-5
wet 3-4
dry 4
None 1 4-5
wet 4-5
Silk
dry 4
Cu 1-2 4-5
wet 4-5
YFAZ = AHE UEHH Table 62 AHEWH, 2 3.2.4 E210|22|d AR
d G EAN 3THES AYstie BE AR FUE AR Wete 222 9, A4 Mz
o A7t 1, 1253LE ATt ¥ 5% gtol 2l AF= ZIE YElH Table

Aom Auu.

3.2.3 0t A=E

FUR A Ee 228 W A dHmo) o
2 A=E HrhAskel Table 62 ATET, AN
o 455FY 4% Ang Ryt AY @
Zol L 345302 Yehta oy Az A
ohgat 7ol AEe] A uaelA 45Fo 1}
Biton 1 ok BE 455FOR $4% Aus
byt

Zo &
& Ay
By W, d gHEY] BE ARV 455328 ¢
3 AFEE YEpoh
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A Q¥zEs Agd=g=rt #2 24E 7
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d

3
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Table 7. Perspiration fastness of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood
(dyeing: 0.5%(0.w.b), 60°C, 30min, mordanting: 0.3%(0.w.b), 50C, 30min)

Stain
Fabric Mordant Acid/Alkali Color change -
Cotton Wool Silk
Acid 3-4 4-5 4-5 -
None
Alkali 3-4 4 4 -
Cotton -
Acid 2-3 4-5 4-5 -
Fe -
Alkali 3 4-5 4-5 -
Acid 4 4-5 - 4-5
None
) Alkali 3-4 4-5 - 4
Silk
Acid 2-3 4-5 - 4
Cu -
Alkali 2-3 2-3 - 3-4

Table 8. Ultraviolet-cut abilities of cotton and silk
(60°C, 30min)

fabrics dyed with methanol extracts from Juniperus chinensis heartwood

UV protection (%)

Fabric Dye conc. (%, o.w.b) K/S value UV-A UV-B**
Untreated 0.056 71.8 82.1
Cotton 0.5 1.46 93.3 94.6
1 2.08 94.5 95.7
Untreated 0.03 58 75.8
Silk 0.5 4.81 95.1 96.7
1 6.13 96.6 97.7

*315nm - 400nm, **290nm - 315nm
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Table 9. Deodorant abilities of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood (60°C, 30min)

Fabric Dye conc. (%, 0.w.b) K/S value Deodorization rate (%)
Untreated 0.056 29.0
Cotton 0.5 1.46 77.1
1 2.08 87.5
Untreated 0.03 69.0
Silk 0.5 4.81 84.4
1 6.13 90.6

Table 10. Antimicrobial abilities of cotton and silk fabrics dyed with methanol extracts from Juniperus chinensis heartwood

against Staphylococcus aureus and Kiebsiella pneumonia (60°C, 30min)

Staphylococcus aureus Kiebsiella pneumoniae
. Dye conc.
Fabric o Reduction of Reduction of
(%s 0.w.b) 0(hp) 18(hr) . 0(hp 18(hp) .
bacterial (%) bacterial (%)
Blank 2.9x10" 4.5x10° - 2.4x10" 4.4x107 -
Cotton 0 2.9x10" 8.1x10° 0 2.4x10" 4.8x10 0
Silk 0 2.9x10" 9.2x10° 79.6 2.4x10" 3.9x10’ 114
Blank 1.9x10" 2.3x10° - 2.5x10" 1.7x10 -
0.5 1.9x10* <10 99.9 2.5%10" 1.5%10° 99.9
Cotton
1 1.9x10* <10 99.9 2.5x10" 4.4x10° 99.9
" 0.5 1.9x10" 1.3x10° 99.9 2.5%10" 4.4x10° 99.9
Si
1 1.9x10" <10 99.9 2.5%10" 9.0x10° 99.9

Zoos JuT AR Zrete] Ao = HISEA BAR wEgd] o3 2o B Huz

ol Aoz Frlak 4 glon AFo I FURE A v FEES o8 Nz A

o go ZAANRE o 2F FSAo] e g wARC THH ST FFAYL Ui o=

g Aos AmHd. Ardch 2 A7 AgE gRE Mg £

333 B Zate] AFARI|NA d=7L Bast I gz
ol eEe we ool Fg Arol FaHgoy Fuhrage
FUHF A AEE FEEE 08T W A D usgy gNac 7154 BEE BN $E3t0

Ao A= gT gt dF ol ek Fatd 3 Mo HES w2 WA %1 DB JM

7kel AIE Table 109 WEpRlch. FME =4t g5lH AT 7]sAo] Hold oag Ez

o g FoAd Ais AHEW HE ARAN e JdgE 5 9L Aoz ARHG

99.9%2 53 e vehyon wPdo] it

FHAHE BE AR 99%E wfe L% 2 2 B

HE A BEEE BRE @RI ST opgat gol Waes gz o BT 44
g3 wolg ¢ e AR wase] AN 2zn0 ojga W, ANEY GMAT 754
P A4 e $2E A= Ak ool 4 gmw ans gem po] aoksiad

Haae e A A8 5 7154 BlE &

A QRS0 FeEel U HEde FF4, L FUHE A HEE FE2ES W AYE 44

234, ARRE, 42T A 5o 7154 H o AW W, A GAEE AN AL Mare

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 3



20

2.

X102 do of 3 Ot H 0 ix

3

4

I
4
|o
=
o2t
<
o
o>
2
e
+
o
0%
(e
u

3L pH 65904 247 Ul7} AetA

HAZL MAikrs HLo] on
57kl weh gakge] A&Hom o
o, pH 6.50] A oE‘X“j*ol 7HE 3 LPE}%E} A
M ZO| FAFE W gMEZHT f45H%Th

B A ml%—g_— é%%% g v 2
=

lthL?L-Wﬂ—?ﬂ_léﬂi—\i

e Eil-/l]-xﬂl?g(Fe804 7H20) BPALE](CuSOsSHL0),
G134 (SnCI 20y AHgatol Flge A
AR T ANEY EANY GRFS ST
2 HAAEE chokd A4S Uehfe ohy
3 gagol selg gt

FUR A4 e $28 9 A GaEe) A
dsis Widsh wsel g e 53

-4%73014 ol A3
Ao 2 YERET
.4 LIRS x]—E}
Lo A 251 A
f ot 2t ﬁﬁ4ﬂ m@
3 }01]/\1 05%9} 1% H=2 g3 o,
A BE A&7F 9.9%9] 9423 Pt S vehlct

ox Lo HR [
o
o2
e
2

i N
lo
x
>~
mlo
i3
e
ol
o,
rlr
Xy

FFY 7} A A 25¢ A 3=

oz IFZALAE Y
FAFG F(NO. 2011-0013869).

W71 - ol
ZAel 2

o] RS 01IWE FR(WEI37IER)Y A
2 Wol £9H 724

References

. J. S. Bae, Dyeing Properties of Cotton and Wool

Fabrics with Betel Palm Tree, J Korean Home
Economics Association, 42(7), 63(2004).

. K. Y. Kim, A Study on Ripple Textile Design

Material using the Natural Chorangak Liquid
-Focusing on Silk Fabric-, Ph.D. Thesis, Hanyang

University, 2009.

. E. Im and H. Lee, A Study on Function of

Natural Dyeing with Cotton Fabrics Using Jeju
scoria, Textile Coloration and Finishing(J. Korean
Soc. Dye. and Finish.), 23(3), 189(2011).

. J. S. Lee and G. E. Jeong, A Study on Natural

Dye Having the Effects on the Atopic Dermatitis
(Part I )-Bamboo Extract-, Textile Coloration and
Finishing(J. Korean Soc. Dye. and Finish.), 24(3),
189(2012).

. J. E. Oh and C. S. Ahn, A Study on the Current

Status and Dyeing Characteristics of Natural Indigo
Powder Dye, J. Korean Society of Clothing and
Textiles, 35(7), 736(2011).

. I. R. Choi and J. I. Choi, A Study Improvement

of Adsorption of Gromwell, J. Korean Fashion
and Costume Design Association, 3(2), 35(2001).

. Y. H Park and Y. J. Nam, The Antibacterial

Activity and Deodorization of Fabrics Dyed with
Lithospermi Radix Extract, J. Korean Society of
Clothing and Textiles, 27(1), 60(2003).

. J. C. O. Naemeka, Investigation on the Staining

of Parasites of Medical Importance with Dyes
Extracted from Three Nigerian Local Plants(Baphia-
nitida, Rhizophora, Racemosa and Azadirachta
Indica), African J. Applied Zoology and Enviro-

nmental Biology, 8, 67(20006).

. J. P. Lim, Y. C. Song, J. W. Kim, C. H. Ku, J.

S. Eun, K. H. Lee, and D. K. Kim, Free Radical

Scavengers from the Heartwood of Juniperus



oot

LIF &l HERESSES2 gMdat 7isy 205

chinensis, Archives of Pharmacal Research, 25, Properties of Green Colorants(Part III), J. Korean
449(2002). Society of Clothing and Textiles, 23(4), 510(1999).

10. J. M. Fang, Y. C. Chen, B. W. Wang, and Y. S. 17. S. 1. Moon, Fabric Dyeing with Walnut Hull,
Chen, Terpens from Heartwood of Juniperus M.S. Thesis, Chonnam National University, 2002.
chinensis, Phytochemistry, 41, 1361(1996). 18. K. S. Kim, D. W. Jeon, and J. J. Kim, Effect of

11. K. Tennakone, G. R. R. A. Kumara, I. R. M. Dyeing Bath, Mordant and Chitosan Treatment on
Kottegoda, V. P. S. Perera, and P. S. R. S. the Dyeing of Natural Cellulose Fiber Using
Weerasundara, Sensitization of Nano-porous Films African Marigold(7agetes erecta L.) Petals Extract,
of TiO, with Santalin(Red sandalwoodpigment) J. Fashion Business, 11(1), 136(2007).
and Construction of Dye-sensitized Solid-state 19. J. D. Kim, I. S. Kim, and T. S. Choi, UV-
Photovoltaic Cells, J. Photochemistry and Photo- Shielding Fibre, J. Korean Fiber Society, 29(2),
biology A: Chemistry, 117(2), 137(1998). 85(1992).

12. K. Y. Nam and J. S. Lee, Characteristics and 20. B. Han, A Study on Physiology Activity of the
Dyeability of Juniperus chinensis Extracts, Korean w/o/w Multiple Emulsion Containning Polyphenol
J. Human Ecology, 21(5), 989(2012). and Stability, M.S. Thesis, Daegu Haany Uni-

13. K. Y. Nam and J. S. Lee, Dyeability of Cotton versity, 2007.

Fabric using Hot Water Extract from Juniperus 21. E. H. Kim and Y. U. Kim, Extraction, Finishing
chinenesis Heartwood, Korean Association of Human Technology and Status of Phytoncide, Dyeing and
Ecology Summer Proceeding, p.115, 2012. Finishing, 5(1), 71(2010).

14. K. Y. Nam and J. S. Lee, Dyeability of Silk 22. J. Ryu, J. G. Kim, Y. Kim, Y. Park, J. Ko, J.
Fabric using Hot Water Extract from Juniperus H. Lim, and E. Kim, Antibiosis of Cotton Fabric
chinenesis Heartwood, Korean Association of Human Finished by Chamaecyparis Obtusa Oil, The Korean
Ecology Summer Proceeding, p.125, 2012. Society of Dyers and Finishers 44th Proceeding,

15. J. P. Kim and J. J. Lee, “Natural Dyes in Korea”, Vol.23, No.1, p.80, 2011.

Seoul National University Press, Seoul, pp.110-1 23. K. Y. Nam, Dyeing Property and Functionality of
11, 2003. Juniperus  chinensis, Ph.D. Thesis, Chungnam
16. Y. S. Shin and H. Choi, Characteristics and Dyeing National University, 2013.

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 3




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


