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Adsorption effect of ammonia by four fillings
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Abstract: Nitrogen is one kind of important elements related to eutrophication of lakes. The removal of exterior pollution source and
interior pollution source is significant for eutrophication control of lakes. Ammonia removal by fillings is an important ways for the
control of exterior pollution source of lakes. The ammonia adsorption behavior of four kinds of fillings, such as savageness zeolite,
haydite, vermiculite and soil were investigated. The main way of ammonia removal by fillings, the effects of solution pH and
temperature on removal rate of ammonia were observed. The results indicated that there were significant differences between zeolite
and other fillings, and the sorption efficiency in the order were zeolite, vermiculi, soil and haydite. The ion exchange function is the
main way of removing ammonia by zeolite, zeolite has the worst sorption ability, whereas other three fillings have almost the same
sorption and ion exchange capacities. In addition, adsorption capacities of these four fillings decreased as temperature increased
between 15-357C; as the pH values increased at the range of 3-9 the adsorption capacities of these four fillings increase too. All
adsorption experiments reached equilibrium within six hours.

Keywords: Fillings; ammonia; adsorption; desorption; relevant factors

WIVAAE KPR IR AL NSRRI | R ST M AIE 2R, &8 TR s R
ARG TR A E SR 2O, FIEE XK S IR 2P T ORE R TAE. U5 kM
IHE BRI EZOCR Z —, SRS 35 & 0 A WA Y R0 B U 3 ka3, A SN IR
PR BT WA 8 TR A B PR AR 4 OCHE, VR AT Ui A S R0 R i e, ORGSR A B
SR WA NI B T AR AR

N TR HAE Ry —Fh A A5 A PR e 2 N T 25 Fis K AL L5 AR 2B 52, (H A R A ARG — e Rl R,

*  ER ARG L RE(863)5 H (2005AA60101005) 1 [ 5 5 5 L AIFST & I (973) 301 H (2002CB4123) 5 A B il
2007-12-07 Ycki; 2008-06-05 WEHAR. 4xAfAl, 3, BT 51 ; E-mail: Jinxiangcan2004@163.com.



756 J. Lake Sci.(#i64+5), 2008, 20(6)

INEUEMELL R RBR, HRBRRZ ARIE60%!" ), FtsR b N T IR A A L RAE A% E . MiBRAN
ez —AE T ORI, TR B s A WA AR T R R H R TR 5 /K A B A 5 s ),

ITAESR, —LCE A AR . AWM EE S i 2L BURURE BN TR R S, KRR
TR RBRACR . AR SGE X USRI B T % G W B B B pHEL L T X I B 1 5
HRE IS A A TR L BR = AR

1 MR FE

1.1 SER IR M R A E

VIRSRE AT . Bk, H3ERnds £ o rokl, M SR LR IR . TAE . fLBURFIK 188 R85
WyEPE . R SEOR T 2 E AL BR R OR F bR SRR e, K 188 R BRI V65 5 SR O
HHl2E B RE, 2% EE K T IRBETA SN IR B FINOVA3200e A1 4 [ of b 3 11 -5 FLBREE 0 B 22
A FPIEURL Y LR AR
1.2 HERRM L8

SR B 1 2 S5 R FH SOme/ LAY S AW, BU gHECRERT20mI 4 A T 100mIES . Y, 1E25°C
T, EiRIES, BRERTAIBEE H5min, 10min, 30min, 1h, 1.5h, 2h, 6h, ¥E% P45 H0.45umiE 4 ik 2%
W, R AR EEEE I B PR AR A, AR 1R FE I ERE 3. AR E R
O VAR U 2 B A B R R B A DR I R
1.3 ERZEER M SHHERLE

SR R FREUAE 105°CF T4 2h i 60 H WA . Bk, Jboe HIEFIEA K 1g F 100ml HIEEEL
&rh, A RIMERTINA S AW S 10, 25, 50, 80, 100, 200, 250, 300mg/L HY¥ W 20ml. 7E 25°CF
PR 6h B Ly, SR FHAN FCIRRE R v I 2 L P AR B R AT VY A O R e 8 o SRR S A R B A
] BIVAS 2] ARk 26 T 2 e i £k,

SR AR 2 SRS IS DR SR F 10ml JE/K CRERRIF R, B0 JE R ISR A 0.02mol/L
[ CaCl, VAW, 7 25°C ¥R 24h, B>, RN ECIKFIE N b 335 b A 2 20 Bk 2 U R
1.4 BT pH &, BB XHERR A R L I8

B 0.5g HOELT 100ml 2508 Y, A —E WM EE IR, 47 IO pH fE(L. 3. 5. 7. 9.
11, I3)FIRHREE(ISC, 25°C . 35°C), &% 6h J&, B0, KA ERE ! T s b i s A
S, DL pH (B AR B S R AR .

2 HR5iTH

2.1 HEBHIIR B0 F K5

4 FhIEDRHGER XTSRRI 3 12 i 2 (P 1), 4 FhsoRbx & R B A AR 2 (3. 7E 0.5h
PSR S B, U REAT R, AR 15h SRR RS T2, 3-6h IR AR KR, 3h S 0 BEAS 1 5
AL X 4 BRIFORHS AT T BE R, SR P A4S AT, DIELL oh AR I A A X AR g
PR A T A I SEOR 5 4 v FLIE R BR S or B 25 1), B VAR A R BE R T 85, NHL E DRy 40 T

1 BB
Tab.1 Physical properties of the fillings

Ik kit (H) LBRFE %)  THH(gem’) K I183% F K (cm/s)
b ¥al 18 53.70 2.00 0.3928
[ 18 50.00 221 0.0809
44 18 38.10 1.92 0.2186

[vay 18 67.00 1.67 -




AR 4 AP AT R R AR AR 757

FLE H AR o7 2, ORI B B IR bR R by T I B S Ao A A, R B 2 R A A
A, R B i 25 1) - 6
T3AE0.ShZ B FgAr . AN A 3R BURL A SO MRS, nT e h TR IX 3PP IORHIgFLIE |- &5 A 45

EARERER, EWMITRE B, ENTECRICA B RER, Re AR raEA.

(=1

o]

\'} '
*
*
*

=
n
% Bt (mg/g)

| Wit (mg/g)
(=)
(=]

2 3 4 5 6 7 XX XX e O
0.4 é WM T () A L
100 200 300
0.8 L ST EE (mg/L)
—— i —o— PR —a— 1 I —o— b —o— PR —— T x— iR

P2 4 FrORE X & 500 M St 2

Fig.2 The ammonium adsorption

P14 FrOREZ R R 3l 77 2 26
Fig.1 The ammonium adsorption kinetic

curve of four fillings isotherm of four fillings

2.2 EMXT R RN SR WM

4 FiSEORE X 22 U B o B T R B R i RS (181 2). AEAR IR B RTIRVEETR, BhA B R R
L LT, PARRBEAR. BERL, TSI AR TR, TR R N R, SRR
BRI AT iR 4.81mg/g; 1847 BRI AG IR BRI, 4050 1.04mg/g .0.72mg/g .0.57mg/g,
W B R A A . SRR AL A W B R R RO R R AP R AR AR, WSS e H A A £
M EL R AR 5 i 3R BT B o B 25 AR, 2 S 2 ) WA PRSI R A 38 48 S s g 3 ) e k.
Rk, Bl VA R T B A 3 R, R 2 G O e 3 K

WA B R BURRRLE 7.4 1%, L0 4.0 15, A0 4.3 15, AR 6h Z )5, B X = A 0
TR R 6.8 15, 13ERY 8.4 SFIEA Y 4.6 15, W ULIURLI B4 Re 5 Lb R R/ING C, Lk
AR, HORMNARFLIE R 2, IR B BBk A
2.3 EREBREANEERR

WA Bk, R A ORI A S 25 S R A DL 3. SRR S R IR R S - s A FH AN
FEG BV FH . O B 2 2 SRR T A R R B A AR A, B T AR IR R N I T S
NH, 3¢ He i fh 2 ad 490,

A % R AR /N TR B A e, BB A Bl O B TS E A R BRI A A, T
W P AR X AR /IS, 5 40 A 26 U 5 45 S — B0 (181 3a). PR . SR 7 A Ak W ek o 0 R 11 A
CE¥E I R40% . 40% . 48%), VI EA TR MAE R 5 & 28 3 VE AR 24 (K13). 4Fh 0B R 4t
KN > - > >
2.4 B FEXHIE IR B B 3 )

4 FrEURH A AW AR 15-35CHu Bl NARLAN K, Bl 0 ek BE 1% 1 ves R oF o AR 1 2848 T %,
35°C IR i fe /), BEWMIRIEA R T8 B 4 FREDRLGT NH, 09 837 3c Rk £, A AT 38 8- 1) 1 7
M HEAT (B 4). 3% 51T W ZE20006 il 7 W B A2 SR I IFSE A % Tnocente 252K S 2 ) Mt i — 3. R 4R
1o R B ASCR, B I AR, (HE IR RN P 0, IREEARTORAR, FrRER IR T, X 4 PR
TR BRI, 3% 5ok AP R T g 25 SR — 5K



J. Lake Sci.(#18#+5), 2008, 20(6)

jo n
E = TG T
v, ) o, I 2 NI 2
] . _ 4
e s LS s L
1 @ & ALLUIA ATTTHIEY
—— - £ i L I . ~ IS
i Ao & ’ # S
£  ———"_" S
= {°% ® 1o £ AT
— L S — ., T 2 W VI 7
7 N 77777722 N ~~
—— A~ 5 —— - &
4 WWIM pzzzzzz22] :@ w (=3 Il (=1
_E o« ﬁ% —— L] \w%n .,VM. . /] S .% f S
N —q % »....@A +H
! ! ! ! ! ! - L ! ! ! ! i ﬂﬂ ﬂi /l w w
AN A S B NS x99 % A X L - . : L
S O O o o o o — — [« (=} [} (=) % (=} 0 o <t N (=) (=} M % AO.. M/v. (=)
(B/5uu) 32 o T GAONSHR N LM 7 - s S =< -
- ; (3/Bu) 2 (3 )
i
=
=
O Y T Y

T m \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ / m

1 3 4 Ffivkl sei s i 5 I R 2

Fig.3 Exchange capacities vs. adsorption capacities contrast of four fillings

758

(=)}
03 = ANLAANUANIIRANNW A I
S a V717777 o 0 U \\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0
~ E ) =
= g gD
b vl T . &
% © ¥ M I 2 M AN 2
Saleed H4 =
Z z 4
& £ AS 7 I 8
- = 5 by
o & = g
2 TS
T o N = o n o & e = o
- — — < < <

(3/3w) T f o

(8/3wn) T [ )i

P BE (mg/L)

Al

e

1=
s

C

B35

N25°C

gisc
R4 il BT AR ORI MY

Fig.4 Effect of temperature on ammonium adsorption of four fillings

W (mg/L)

g

#]

Fi



AR 4 AP AT R R AR AR 759

2.5 pH (B E AR Bl 4 22 M

pH A XA B S A A S e LI 5. 3, AR /K IR AT [ L NH, F0 NH; BFIE (7 7E, 7P7E
R Al 5% R ) NH, e NH;+H

W pHE X & AR IE 20 5%, MpHIE/NF70F, W P 7e 9 22 ENH,, HH & EREpH
ERRERAEIE >, YpHIE K TR, NH, P10 & f/0FNH;, YpHEK TR, SEiih 12
PANH, I A7 AR,

S B8 T &R ERHE A [) pHARL Ik o 420 2200 BB (X 5 ) 15 -

MpH{IAET3-OW N, WHHRKSUR, HOR R |
PINH LB TGO HpHIDN I, th FH R,
HURHAINH, (R 2RI YipHAE L BT RY, %k 3 05 %
TOREHEIS: YpHITKTOM, WRILNL Y E, B 5 o | xEZ XXX TR ey
PRI LR T W, T teprts Fionstels 2 | / e e
B W B

A 40 0 55 200 2 0 R 9 B 5 .05 7 pH £ e

6.0-7.3k 17 X R A MR fe ;) H A SR i g R oW g e R o AT —x— 1B

AT R W ME A 7E P PR A A T X R AR B BR AR . AKX [&]5 pHE AR HURHG FRHA 0 5 0
USRS A DO e UL 3] R A pHL{E 3—9 3 PRl PR R4 A i ) R B 26 Fig.5 Effect of pH value on ammonium

A, FIRE W AR R EDR L . RS R AN adsorption of four fillings
3 %Hig

D) WA 1B A BRI SR ARDCRAR L, A TR AR K. R feh = IR, WA X R
IR B A 43 R PR R 6.8 6, T3R8 44, 1A 4.6

2) ARG Y I B SR R 1535 °C Y 1R P B R A T e TS, AEpHAE3 -9 M P e k. b 7
PHAE Ry 312+ il P 254 AR e 1 g i

3) WA G R o R B AR P T 255 % 0, W O R R e, 2 A T 4 - 3 b T
FGE P R 2 U R EURL.

4 Sk

[1] Aguirre P, Ojeda E, Garcia J et al. Effect of water depth on the removal of organic matter in horizontal subsurface flow
constructed wetlands. Journal of Environmental Science and Health Part A-Toxic/Hazardous Substances & Environmental
Engineering, 2005, 40(6-7): 1457-1466.

[2] Jin G, Kelley T, Freeman M et al. Removal of N, P, BODs, and coliform in pilot-scale constructed wetland systems.
International Journal of Phytoremediation, 2002, 4(2): 127-141.

[3] Song ZW, Zheng ZP, Li J et al. Seasonal and annual performance of a full-scale constructed wetland system for sewage
treatment in China. Ecological Engineering, 2006, 6(3): 272-282.

[4] 505, B WY, A& WIS TR P N L Y SO B R A I TS ARk T AR, 2006, 22(11): 64-68.

[51 508, etihl, & Wl ATHEHME LRI 42554), 2006, 26(8): 2670-2677.

[6] ZEAR, & B, SRORARAE. =R N TR B A BR B LTS, Hh2r gk (P I HLBUR), 2005, 12(4): 73-76.

[7] Hlavaya J, Vigha GY, Olaszib V et al. Investigation on natural zeolite for ammonia removal. Water Resesrch, 1982, 16:
417-420.

[8] =R WAk RERABEORTT. FREES YR BIER 54, 2002, 12(3): 60-63.

[9] Colella C. Ion exchange equilibria in zeolite mineral. Miner Deposita, 1996, 31: 554-562.

[10] #LH. LHEeRM@r. Juat dhEgll i, 1999.

[11] EEPE L R, ARSI . JEat: h PR RL i AL, 2002.



760

[12]
[13]
[14]
[15]

[16]

[17]

[18]

[19]

[20]
[21]

[22]
[23]
[24]

J. Lake Sci.(#18#+5), 2008, 20(6)

BOYL DE, SARANSE. TORDEURLXT BRRR R A S B — AT, Al TR, 2008(15 Ti)).

iKW, SO, WRARMESE. SALERR A LRI AR BB AL, 22(2): 166-171.

T BRBZE, WA, KR AR 2 AW RS, A ARIRIE, 2006, 15(2): 219-223.

Rozic M, Cerjan-stefanovic S. Ammoniacal nitrogen removal from water by treatment with clays and zeolites. Water Research,
2000, 34(14): 3675-3681.

Booker NA, Cooney EL, Priestley AJ. Ammonia removal from sewage using natural Australian zeolite.Water Science and
Technology, 1996, 34(9): 17-24.

Komarowski S, Yu Q. Ammoniumion removal from wastewater using Australian natural zeolite:batch equilibrium and kinetic
studies. Environmental Technology, 1997, 18(11): 1085-1097.

Ithome MK, Paul JW, Lavkulich LM et al. Kinetics of ammonium adsorption and desorption by the natural zeolite clinoptilolite.
Soil Science Society of America Journal, 1998, 62(3): 622-629.

wRENAE, A B KRR EREAEMIE. ISR, 2002, 21(8): 506-508.

15 R, B8 S B R AR A BBk h R TS . SRS YA B R 51 4%, 2006, 3(7): 75-79.

Rodriguez-Iznaga Inocente, Ariel Gomez, Rodriguez-Fuentes Gerardo et al. Natural clinoptilolite as an exchanger of Ni** and
NH," ions under hydrothermal conditions and high ammonia concentration. Microporous and Mesoporous Materials, 2002, 53:
71-80.

TRAUR, ARAkSs, TRBE. It A B R B S Ao, &2 S HEER, 2006, 6(5): 17-20.

OB WL B SR AR A A TR A B R . A R B TR 2R (F AR AR, 2007, 35(4): 6-10.
LRI, SRIGEIE, SRR ME. RARIE AR5 K T E A L BRZE RS2, th BEARAEBE 241, 2004, 24(1): 30-33.




<<
  /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
  /CreateJDFFile false
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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




