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KHAO SAT ANH HUONG CUA MOT SO CHAT XUC TAC AMIN
HO IMIDAZOQ PEN QUA TRINH PONG RAN CUA DAU LANH
EPOXY HOA BANG ANHYDRIT 4-METYLHEXAHYDROPHTALIC
Phan 1. KHAO SAT ANH HUONG CUA IMIDAZOL VA 2-METYLIMIDAZOL

DEN QUA TRINH BPONG RAN CUA DAU LANH EPOXY HOA BANG
ANHYDRIT 4-METYLHEXAHYDROPHTALIC
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"Trung tam R&D, Céng ty Cé phan Vicostone
’Trung tam NCVL Polyme, Truwong Pai hoc Bach khoa Ha Nji
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Abstract

In this study, the process of curing epoxidized linseed oil (ELO) with 4-methylhaxahydrophtalic anhydride system
(MHHPA) in the presence of 2-methylimidazole (2-MI) and Imidazole (IM) has been investigated. The change of
temperature vs. curing time was carried out in thermal measuring instrument. Gel content was determined by method of
acetone extraction on Soxhlet instruments and Origin Software Version 9.0 was used to survey the curing process. The
results show that, two kinds of above catalysts could trongly promote for the curing process of ELO and MHHPA. In
which, with the rising catalyst contents, the time to reach the maximum temperature of exothermic decreased and the

curing degree and curing rate of bioepoxyresin system increased.

Keywords: Epoxidized linseed oil, bio epoxy resin.

1. MO DAU

D¢ thay thé cac polyme c6 ngudn gbc tir liéu hoa
thach dang ngay cang can kiét va han ché anh huéng
ciia ching dén méi trudng, hién nay di c6 nhiéu
cong trinh nghién ctru vat liéu polyme c6 ngudn gdc
tir ddu thyuc vat. Voi uu diém 1 c6 kha ning tai tao,
khong doc hai ca trong qué trinh san xudt va sir
dung, va co thé bién tinh dé tao ra cac nhom chuc
hoat ddng mong muén, diu thuc vat dang dugc
nghién ciru va img dung trén pham vi thé gioi.

Dau thyuc vat d3 duoc bién tinh hoa hoc dé tao ra
vat liéu ¢o ciu trac phtc tap hon nhu véi muc dich
mé rong kha nang Gng dung cua ching, trong do
epoxy hoa ndi doi trong dau thyc vat 1a qua trinh
bién tinh héa hoc dugce quan tim nhiéu nhAt.

Trong cac cong trinh da cong b trude, di khao
sat qua trinh déng rin dau lanh epoxy hoa bing
anhydrit c6 st dung xuc tac 1-metylimidazol [4, 5].
Trong cong trinh nghién ciru ndy, da tién hanh khao
sat anh huong cta chat xuc tac amin bac ba imidazol
va 2-metylimidazol dén qué trinh déng rin dau lanh
epoxy hoa bang anhydrit 4-metylhexa-hydrophtalic.

2. THUC NGHIEM
2.1. Hoa chit

Dau lanh epoxy hoa (ELO) dugc sir dung ¢6 ham
lugng nhom epoxy 23 % cua hang Akcros (Anh).

Anhydrit 4-metylhexahydrophtalic (MHHPA)
cua hang Lindau Chemical (Anh).

2-metylimidazol (2-MI), Imidazol (IM) cua
BASEF (brc).

2.2. Phwong phap nghién ciru

Bién thién nhiét do theo thoi gian cua qué trinh
dong ran duge xac dinh béng sy tang nhiét d§ cla
hdn hop phan tng (mau c6 khdi luong 100 g, dé
trong cdc nhua chiu nhiét) trong thiét bi 6n nhiét cia
hang Genlab (Anh), ¢ nhiét d6 120 °C.

Mirc d6 dong rin duoc xac dinh bang phuong
phap trich ly trong axeton, st dung dung cu Soxhlet
voi thoi gian 22+24 gio.

2.3. Phwong phap xir 1y s6 liéu thye nghi¢m

Céc sb liéu thyc nghiém dugc xir Iy bang phan
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mém Origin phién ban 9.0.

Céac dd thi anh huéng cua cac yéu t6 khao sat
dén muc do dong ran cua hé nhua bioepoxy dugc
ldy theo mo hinh dwdng Boltzman voi phuong trinh
tong quat:

Y = A2 + (Al-Az)/[1+eXp(X-X0)/dX]

Céac d0 thi anh huong cia cac yéu td khao sat
dén tdc do phan tmg caa hé nhya bioepoxy dugc xac
dinh bang phuong phap liy vi phan sb liéu dd thi
anh huéng cua cac yéu t6 khao sat dén muc do dong
rin tuong Ung.

3.KET QUA VA THAO LUAN

3.1. Khao sat anh huéng cia ham lugng chit xic
tac 2-metylimidazol (2-MI) dén qua trinh dong
ran hé ELO/MHHPA

D3 tién hanh khao sat anh huong cia ham luong
chat xuc tiac 2-MI dén qué trinh dong rin cia hé
ELO:MHHPA = 1:1 (mol) ¢ 120 °C véi ty 1& 2-
MI/MHHPA thay d6i tir 0,05+0,11 (mol). Két qua

Pham Anh Tudn va cong su

khao sat sy bién thién nhiét do theo thoi gian dong
ran dugc thé hién trén hinh 1.

Két qua trén hinh 1 cho thdy, ¢ ty 1& 2-
MI/MHHPA = 0,05 (mol), phdn ung gitta nhém
epoxy trong ELO va anhydrite dién ra kha cham va
tdéa nhiét thép, 0 ty 1€ nay, nhiét d6 cuc dai dat 184,9
°C sau 41°35”. Khi ting ty 1¢ 2-MI/MHHPA = 0,08
(mol), qué trinh phan tng cua hé xay ra véi toc do
nhanh hon, nhiét d6 cuc dai dat 192,8 °C sau
26°40”. Tiép tuc ting ty 1& 2-MI/MHHPA = 0,09
(mol), thoi gian dat nhiét d6 cuc dai tiép tuc giam va
nhiét do cuc dai dat 202,5 °C sau 23°45”. Khi tang
ty 1¢ xtc tac 2-MI/MHHPA thoi gian phan ung cua
hé duoc rat ngén.

D3 tién hanh khao sat anh huong ctia ham luong
chat xtic tac 2-MI dén qua trinh dong rén cia hé
ELO:MHHPA = 1:1 (mol) ¢ 140 °C vai ty 1€ 2-
MI/MHHPA thay d6i tir 0,05+0,12 (mol). Mau thi
nghiém ¢ mdi thoi diém co6 khdi luong 3 g, duoc
phét 1én khay duoc gap bang gidy bac co kich thudc
2 x 2 (cm). Két qua khao sat anh huong cua ty 18 xiic
tac 2-MI dén mirc d6 dong ran cua hé ELO/MHHPA
dugc thé hi¢n trén hinh 2.

250

<1
&8

Nhigt décye dal, °C

0

2-M1-0,05

2-M1-0,08
2-MI-0,09

ﬁﬁﬁﬁﬁﬁﬁ

mmmmmmm
o

ﬂﬂﬂﬂﬂ
nnnnnn

Théi gian phan ing, gidy

Hinh I: Su bién thién nhiét do theo thoi gian cta phan tmg dong rin ELO
v6&i ham luong chat xuc tac 2-MI khéac nhau

Tir hinh 2 nhén thdy, véi ty 16 2-MI/MHHPA =
0,05 (mol), & khoang thoi gian 20 phut dau cua quéa
trinh phan tng, mirc do dong ran cua hé ting véi toe
d6 trung binh. Sau khoang 20 phut, mirc d6 déng ran
taing nhanh va dat gia tri cao nhat ¢ thoi gian 75
phuat. Sau 45 phut, mic d6 dong ran bat dau ting
cham, do d6 van téc phan g cling giam rat nhanh.
Khi tang ty 1¢ 2-MI/MHHPA = 0,08 (mol) qua trinh
phan mg dién ra rt nhanh, thé hién & muc d6 dong
rén ting nhanh & ngay khoang 15 phut dau tién, sau
thoi gian dong ran 15 phat, mirc d6 déng rin dat
91,42 %. Sau khoang thoi gian nay, muc d6 dong

ran ting cham lai va mic d6 déng rin dat 99 % sau
75 phit. Khi tiép tuc ting ty 1& chét xuc tac, muc do
dong rin ting nhanh ¢ khoang 20 phat dau tién, dic
biét voi ty 1¢ 2-MI/MHHPA = 0,12 (mol) mtc d¢
dong ran dat hon 99 % sau 30 phit dong ran.

Kha ning xtc tién cho qua trinh dong ran cua hé
nhya bioepoxy trén co s6 ELO/MHHPA con duoc
thé hién & sy tdng van tbe phan g dong ran khi co
mat chat xuc tac 2-MI trong hé nhwa. Vi ty 18 2-
MI/MHHPA = 0,05 (mol), van tc phan tng ting
cham theo thoi gian phan Gmg va cé xuat hién van
tdc cuc dai sau khoang 15 phit dong ran (hinh 3).
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Khi ting ty 1& chat xtc tic 2-MI/MHHPA tir

0,8+0,12 (mol), van té¢c phan tng ting va khong con
xuat hién gia tri van toc cuc dai. Picu do cho thay,
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Hinh 2: Anh huéng ciia ham lugng xuc tac 2-MI
dén murc d6 dong ran cua hé nhya bioepoxy
(1): 2-MI 0,05; (2): 2-M1 0,08; (3): 2-MI 0,09;
(4): 2-MI1 0,1; (5): 2-MI 0,11; (6) 2-MI1 0,12

3.2. Khao sat anh huéng cia ham lugng Chf:lt xuc
tac imidazol (IM) dén qua trinh déng ran hé
ELO/MHHPA

D3 tién hanh khao sat anh huong cia ham lugng
chat xtic tac Imidazol dén qua trinh dong rin h¢
nhya ELO theo cac ty 1¢ IM/MHHPA = 0,05; 0,08;
0,09; 0,1; 0,11; 0,12 (mol). Két qua khao sat anh
huong cta chit xtc tic nay dén qua trinh dong rin
hé ELO duoc trinh bay trén hinh 4.
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Hinh 4: Su bién thién nhiét d6 theo thoi gian cua
phan tng dong ran ELO voi ham lugng chat xuc tac
IM khac nhau

Tir két qua trén hinh 4 nhan thdy, phan Gng giira
nhom epoxy cia ELO va anhydrit khi 6 mat xtc tac
imidazol dién ra rat nhanh ngay ca khi ty 1¢

Khdo sat anh hwéng ciia mot sé chat... Phan 1.

phan g dong rép nhya ELO xay ra manh liét ngay
tor nhitng phit dau tién khi ty 1€ chat xuc tac 2-
MI/MHHPA > 0,08 (mol).
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Hinh 3: Anh huéng ciia ham lugng xuc tac 2-MI
dén van tdc déng ran ctia hé nhwa bioepoxy
(1): 2-M1 0,05; (2): 2-MI 0,08; (3): 2-MI 0,09;
(4): 2-MI1 0,1; (5): 2-M1 0,11; (6) 2-MI1 0,12

IM/MHHPA = 0,05 (mol), ¢ ty 1¢ nay nhiét d6 cuc
dai ctia hé dat 183,4 °C sau 26’45”. Khi tang ty 1¢
IM/MHHPA = 0,08 (mol), nhiét do cuc dai ting lén
206,9 °C va thoi gian dong ran giam xubng 23°05”.
Nhiét do cuc dai cua hé dat gia tri cao nhét 208,4 °C
khi ty 1¢ IM/MHHPA = 0,09 (mol) sau thoi gian
phan tng 16°10”. Tiép tuc ting ham luong xtc tac
IM, nhiét d6 cuc dai cia hé c6 xu hudng giam, déng
thoi thoi gian dat nhiét d6 cuc dai giam.

D3 tién hanh khao sat anh huong cia ty 1& chat
xuc tac imidazol & cac ty 1€ khac nhau dén mac do
dong rén cia h¢ ELO/MHHPA. Két qua thir nghiém
duoc thé hién trén hinh 5. Két qua trén hinh 5 cho
thay, v6i ty 16 IM/MHHPA = 0,05 (mol), mtc do
dong rin cua hé ELO/MHHPA ting kha nhanh theo
thoi gian phan mg. Sau 45 phut dong ran & nhiét do
140 °C, muc do dong ran dat hon 97,32 % va sau 90
phiit, phan tmg dong rén gan nhu hoan toan véi mirc
d6 dong ran dat xap xi 99 %. Khi ting ty 1& chit xtic
tac IM/MHHPA = 0,08 (mol), muc d6 dong ran tang
nhanh mdt cach rd rét, chi sau thoi gian 30 phut,
muc do dong ran dat 97,12 % va sau 60 phut dong
ran, mirc do dong ran dat mac 99 %. Khi tiép tuc
tang ty 1& xuc tac IM, qua trinh dong rin xay ra
manh liét hon v6i mirc d6 dong ran ting nhanh hon.
O ty 16 IM/MHHPA = 0,1+0,12 (mol), mutc d6 dong
ran ting rat nhanh, chi véi 40 phit, qua trinh phan
g xdy ra gan nhu hoan toan véi mirc do dong rin
dat 99,2+99,3 %.
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Hinh 5: Anh huéng cta ham lugng imidazol dén
murc d6 dong ran hé ELO/MHHPA
(1): IM-0,05; (2): IM-0,08; (3): IM-0,09;
(4): IM-0,1; (5): IM-0,11; (6) IM-0,12

Két qua nay ciing phii hgp véi su ting van toc
phan mg khi ting ty 1& xtc tic IM duoc thé hién
trén hinh 6. Tir s6 liéu hinh 6 c6 thé nhan thay, van
tdc phan ung dong rin cuc dai chi xuit hién & ty 18
IM/MHHPA = 0,05 (mol), khi ting ty I¢
IM/MHHPA = 0,08+0,12 (mol) thi khong xuat hién
cac diém cuc dai cua van tde phan ng. Piéu d6 cho
thiy, phan tmg dong ran xay ra rat manh liét & ngay
nhitng phut dau tién khi ty 16 IM/MHHPA > 0,08
(mol).

4. KET LUAN

- Da tién hanh khao sat qua trinh dong rin cua hé
nhira ELO/MHHPA véi sy ¢6 mit cia chit xdc tac
2-metylimidazol va imidazol, két qua cho thiy ca 2
loai chat xuc tic ndy c6 kha ning tang téc rat manh
liét cho phan ung déng rin giira nhom epoxy clia
ELO va anhydrit MHHPA.

- Qua trinh phan rng nhanh s& gitp gidm thoi
gian san xut, tuy nhién tuy thudc vao cac dic trung
cua nhya sau dong ran, linh vuc ung dung va dac
trung cua san pham dau ra dé lya chon chét xuc tac
va ty 18 cho phu hop. Déi véi cong nghé san xuat da
nhan tao, chét xuc tac 1-NMI [4, 5] 1a lya chon phu
hop nhét boi 1-NMI 13 hop chit dang long dé phan
tan trong nhya ELO. Thém vao do, khi sir dyng chét
xtc tac 1-NMI, mau nhya sau dong rén c6 sb vét ran

Lién hé: Pham Anh Tuén
Trung tam R&D, Cong ty CP Vicostone
Khu CNC Hoa Lac, Thach Thit, Ha Noi
Email: fattuan@vicostone.com.

Pham Anh Tudn va cong su
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Hinh 6: Anh huéng cta ham lugng imidazol dén
vén tdc déng ran hé ELO/MHHPA
(1): IM-0,05; (2): IM-0,08; (3): IM-0,09;
(4): IM-0,1; (5): IM-0,11; (6) IM-0,12

nat it, mau vang sang phu hop véi cong nghé san
xuat da nhan tao.

TAI LIEU THAM KHAO

1. Fan-Long Jin, Soo-Jin Park. Impact strength
improvement of epoxy resins reinforced with a
biodegradable polymer, Material Science and
Engineering A, 478(1-2), 402-405 (2008).

2. S. G. Tan, W. S. Chow. Thermal properties,
Fracture toughness and water absorption of epoxy-
Palm oil blends, Polymer-Plastic Technology and
Engineering, 49(9), 900-907 (2010).

3. S. G. Tan, W. S. Chow. Curing characteristics and
thermal properties of epoxidized soybean iol based
thermosetting resin, Journal of the American Oil
Chemists Society, 88(7), 915-923 (2011).

4. Phan Thi Minh Ngoc, Vii Minh Dttc, Pham Anh
Tuén, Ha Thu Hudng, Doan Thi Yén Oanh. Khdo
sdt qud trinh dong rdn cia dau lanh epoxy héa bang
anhydrit 4-metylhexahyrophtalic co mdt xuc tdc
1-metylimidazol, Tap chi Hoa hoc, 49(4), 499-506
(2011).

5. Phan Thi Minh Ngoc, Vii Minh Puc, Pham Anh
Tuén, Doan Thi Yén Oanh. Nghién cibu qud trinh
déng rdn ciua dau lanh epoxy héa béi anhydrit
4-metylhaxahydrophtalic VOi xuc tac
I-metylimidazol bang phwong phdp nhiét quét vi sai,
Tap chi Hoa hoc, 50(6A), 17-21 (2012).

507




<<
  /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 1.4
  /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 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 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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
  >>
  /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


