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Abstract  Because the stone cultural properties located outdoors, they have been altered and deteriorated in external
appearance due to environmental factors such as acid rain, extreme change in temperature, and salts. Damage to stone cultural
properties is accelerated particularly due to recent industrial development and environmental pollution. An experimental
study was conducted to evaluate the effect of environmental contaminants(sea water and air pollutants such as, SO,, NO,
CO,) on the weathering of granite. And as part of the developing of conservation method, TiO, catalyst was prepared and
tested. After expose a granite to sea water and air pollutants, the mineral compositions of the tested granite surface were lower
then that of the fresh granite. And absorption capacity of the weathered granite was steadily increased. From these results, it
was expected that granite could be weathered by sea water and air pollutants. For the TiO; coated granite, absorption capacity
was slightly enhanced compared to the TiO, non-coated granite. Therefore, the TiO, coating method tested in this study
considered to be a viable method to assist in the conservation of granite from environmental contaminants.

Key Words : Absorption Capacity, Stone Cultural Properties, Elemental Compositions, Granite

1. M2 ol 7191%E Ei, Aol whE 7121k e 9

FHed=d Soln, o] KUAEL Sl B o= 4

wjo] AzEsbfis ot Aol Axje] glo] A EBwEHel ¥ vA et THESAI
Azl FapFAo s Ao m&y Fet A s ole FEeA=dol AREY AES v TSt
oA i QIth1]. F3ke] 83 Y9l o] HA-ga), AL flof AEIAY] HEo udt Hshy At

o

o] =i 2008 At wH|ShEAT XY Aol &Jgte] ATFE S
"WAIAA} ;418 (bhshon@hanseo.ac.kr)
M= 109 029 16Y 249 (12 1049 049 219, 27} 104 059 122)) AR 104 059 13

1754



SPeE EHoA Y HE Aol B AT TS} Y

& THo=-

BES R
SOx, NOx, HC,

=
o
o2
iyl
N

o
fu
B
ox
()
e

2

ol
ok
2

")
i
o) _1}‘,

=
~ ®

1o fu
off
rU‘.

tH oo

o rr

=o
o =2

|24

LI

ol &g Thrb 93] el o) WzhuA
Agulof o] 2.@iEl Ti7]olA] 719lakeha).

olo} o] ej3o] e astala] o dolit A3l
o] B4o] wiskelo] Zwnt

}

= o r

olof] & AollA sFtel thigt 21 dE 2 7]
LAEH] JFS AT T e wHo A4 A
Q5 Hsh 4o A off W = S 55 B4k
3Pdete] F3t =g miotetarat gl Egt ) Ho s
= AxEI e HEo] Ao XF BHo|ng et
Hol Yeko=E sol-gel'H-& o]-§ste] A|x3k TiO, ¥
sol[5,6]% 3}7dotol| A Esle] Ti0,9] o] F74eke] 4
E55E st ol A= FFS vx=A] AE A -
o] Eujd B4 WHIE F8l AvEaA}; gk

2.

>

o]

Y ¢l

B AT HRaieh 59 Ade seke ol
JHom BARE gr]2 @B B 28} Hto] A%
© 7 rZE(lemxlemxlem AFA|R : 6719, 3cmx3cmx3cm
qRAE - 1270 48 AR 24 ¥EL eEgeEs
9 FE0] 82 B4 52 AHEYTh v YRE

9 o] FEHAS AATEAE ol gste] 2% 13
o] < bubblingdle] F7]UNHE FUEHESE HC
H, A} 7| P9EZE MFC(Mass Flow Controller,
Model 5850E, BROOKS instrument inc., England)& ©]-&
3}o] 500 m/min(SO, 10ppm, NO, 10ppm, CO, 1%, air

balance) 0 2 A= F9]5l%Th.

m M

[e]

1755

Yent

Sample room 2

Air

| Sample Room 1 | MFC Power Supply | | Sample Room 2 |

B Aol AL AT BhAeRe Aol $1xIe A
iAol ol=stel SAIQREBtalelAl Alket 6517

7| & F(Fresh) 559 3ot A4S At
sPdet Alme] Feie Al FEHR Azksiaen, A

W A - o) BAe et 7| &E e olzls)
o] SEM-EDXEAE 31915 REFHEE G374
S|

KS-F 2518, 2519(4A19] &2 Al@®)ol Esto] AA]
sFglon, o] 42 FITI Aol of=sto] =

A3 Z et 2l dGEA7|(ICP-MS,  Xeseries, VG

Elemental Ltd.)E ©o|-&3d}o] A5}t
TiOy sole] A% WHa 24 et ok 44 =
T

H| & titanium isopropoxide 2! titanium butoxideE ©]Ax
2yt go] RAlste] 280k 2087 Aefst Fof 5
AZF Zol wuly|2 T3kl & Z4zko] 93] 87 Lo
@l titanium isopropoxide 2! titanium butoxide®] H,O,
HNO;, IPA7} E31El §HS H7FsE Tof 2447k <t
Ao 2AMES A7 24, vRSA7E AR z)olA
{8310} TiO: sol 24Jal9ic}. AZH TiO; sol spin
coaterE o g3t Ushz Ao 33 YstYw A9



gtakely| sekel e A A1 ASE, 2010

o] 500C A - FoflA A |5to] 22 2] anatase 27
o] A= =g fFEstglrH6]. Y el SEM, UV-Vis
spectrophotometers ©]-83}o] 7 }6‘}0:‘1:]- E3SF a4

AT Q1 s YollA AR e, 2 Aol AHEE *J
At sPFere] AT Bf=o] =ASelE EAAS F 1 Y
3 29} Pt
[E 1] 4143 s3ee] =4 9 BeE% 54
2/ (wt.%) =214 £4
Na Al K Fe | H& | 7]12=(%)
376 | 614 | 186 | 036 | 2.59 0.49
[® 2] 359 E4
pH 7.42 A% % (mS/cm) 45.1
Al <0.1 Mg 939
Fol
Ca 321 Mn <0.01
(molL, = F 0.02 Si 0.54
<0. .
Nas %) ¢ !
K 410 Na 0.96
A A -5 I BHY da 22 A|EY 153
o 54L& AT %ﬁl’ﬂﬁi —Ec“é}%‘it} *PZ}ZE‘

(upper limit)& Z} 2}= 9] ZSHJZZH ‘?H?‘:_'—-r—]%}‘(percentlle)l—]-
75 RS Sjuigick. Aol ARaE e T
U (whisper)ol2tal o}, Qte|uhZa ofg v
2 717 FeigHo0NA WS H2g10%
A et B 44 g S due 2
(mean), A2 FGEH(median)S oJn|shH, JR}1E
Slsf ofefell €Y He HE 22t Aao] o5l WL
Zhak s RIS el Zolc,

LﬁJHE

3. Zm o D3

3.1 Tio, 28 & M=

9 2+ 2 Ao A] sol-gel o2 A3 TiO,9]
AL Fu|AAR O 2 A, 1-2 yme] 27| 2 8]A A 9] Tio,
7t AAE LS B & AUHS] 1Y 32 Tio; sol&
¥ F 300-500 CollAl GADFE thy k=] wE
XRD pattern H3}= e A2 A, 300 Col|A] EX
2] A] anatase 2o A&E|7] AASFIL 400-500 C A
Zg]o]| A= anatase ZAo] A3 AL &L &
= Uk B Aol A AZSE TiO, sol> ¥ Fof 5

(=3
(=]

- ol G 2]elH & 9] anatase Ao RS}

[33! 2] sol-gel HIHO 2 A X3 TiO,2] SEM AFZL

Intensity

j i
i [
i )
A ,.,J WA NN

[ 3] Ti0,9] Sole] Lol we Agayel sk

3.2 YHAZAM H3}

s 2 TiO: el ol Aol Ftol viAl
g Tofelr] Sis) AW A - F A4 wwe] TR
RO FEE BASTh 3 SR o2 dE
A& FAo) 9] Al TiO, YA gk shere] A
A Fo] 94 24S el Rola B 4= SR459) o
71 PEHE Al £ Al TiO, ZE3E 37Fete] A

ot o

SR~

Lo
ol
2
1o
O{m
g
O oM
n ot
o«
H R
1.
2
oo
T
N
m*r

2 2 1R

)
L tH7li =2 %4 5027} *41}194 ol
o} Iz i%]

2
g
o
flilo
il
+
5\50
L
ﬁ
\I
E
=
@
}
=
f

1756



g ALY Ho Ao W AT -Tio] 4

& THo=-

[E 3] 2559 d7le@Ba 79 A Tio, Ieahy oo sigete] U Ao 94 24
& Na Mg Al Si K Ca Ti Fe S
Al Mean 3.3677 0.362 6.2997 | 28.5469 | 19174 | 0.9014 | 0.0209 1.0931 0
A Std. Dev. 0.8685 0.323 1.4005 2.3324 0.5002 | 0.2781 0.086 1.0179 0
Al Mean 2.8351 | 0.2215 | 5.6995 | 26.3381 | 2.0131 2.1117 | 0.1686 | 0.9283 | 2.1252
z Std. Dev. 0.8524 | 0.2301 1.4071 2.9046 0.6016 1.3618 0.315 0.6486 1.1688
[E 4] 2540 712982 $9) A Tio, Seeh spere] A% #0] 9 24
& Na Mg Al Si K Ca Ti Fe S
215 Mean 2.6227 | 0.3247 | 5.6073 30.502 2.2527 0.912 0.9627 1.2433 0
A Std. Dev. 0.8216 | 0.3481 1.2722 1.884 0.5665 | 0.4126 | 0.4345 | 0.8876 0
A% Mean 2.6885 | 0.2347 | 5.6746 | 27.7719 | 2.2625 | 0.8306 | 0.8788 1.5085 0
= Std. Dev. 0.6651 | 0.2895 1.1757 1.9674 0.6196 | 0.2988 | 0.2969 1.297 0
[E 5] 859 712 gB8d Y Al Tio, FE3F 3b3ete] A3 A-59] A 4
T8 Na Mg Al Si K Ca Ti Fe S
Al Mean 3.015 0.3165 6.206 28.961 1.978 1.037 1.358 1.0225 0
A Std. Dev. 0.9298 | 0.3047 1.5725 2.0605 0.7109 | 0.4851 | 0.4034 0.635 0
A1) Mean 2.8295 | 0.4785 | 5.6355 | 26.8395 1.881 1.233 1.02 1.0685 0.697
e Std. Dev. 1.0363 | 0.3306 1.7127 2.4503 0.5752 | 0.3997 | 0.5919 | 0.6168 | 0.3274
ol Fwo] 3(s) Aol HEEA oot g7 e dE .
o] A4 EW WAl Tio7h o= HE A 3 e —
o3 Aow BuEt ¥ 5k et orledrde = Koo
= K: after exp.
FAlol 39 A Tio; AT gl MY A -l A L oo .
2 24 WSS Uehdl oz, o] FoE SR F o . sty
71 QB 12 A7 BOGE 42t vt ATe E 7 °
ek 8 AF Aol 4] wuel T4 g § 7 —
) Aol Y Fole Yt d7led®d 5050, B :
A Euel AP o 4 ek wF Eal A |
Toh el Tio, g%rz B gol= oHTsa} 7l e .
o k2 Al Bere] o] B(S) R0l EEE Ho
2 Wol ZElur} OH_,_7} 517 01—4 FEHoA] Ho Ag [O% 4] oH—rQ} 7l ed=d 9 Al Tio, 2F3HA] ¢
Ao 31 2 e nX e Aog woEth ¥ 37 X = erdeel e A fls 24 st
oA & 4 Sl vlel ol BKs) o] Axje] ﬁ“EOH
N BEEAE AL SO0} Ca M, NaS) BTSN F =
Na: after exp.
SHAAL B)E AN Ao AETi3]. 4t L e
T8 49t 29 st et trled R BA S © w ey
(Ti0:2 3% 3t Aot Aeha] g A9 A -F & s !/ . by
A ol et TABEe] AR WEE ARTIPE of E .
Bl 243k Asfolrh. 1 49k 2 SoA & 4= 9 E di e T
Sol 94 wHol PYEES T Y A UM § | 7 7z
o spgetuch AY F AR W RS Hylo !
o, TiO,2 T8 3t A9 TiO,2 T e AL Rt , * .
FEHE MskRo] Ho] Tio} a5 % 7] e Ao
7]018t Flew 2 ASIA 7| Aow el A% =[O 5] st ti7]leded Y Al Tio, 2t 3
kol Y AFY Uk 24 W

1757




ksl | et a) A1 AlSE, 2010

AAIRE A= Bls) &
AlAdRt sekat Feph A3y et

A R0 EHAT 5% ((mg/l/em®)
2 ﬁ*loh&}. 604 & 4= %ol TR &S
A7) oA §&H Naok K % 80,79 Hsrs
Z}7} 0.7387 mg/l/cm’, 0.1186 mg/l/cm®, 2.8988 mg/l/cm’
ojglom sfarol & AlRO| Na®t K ¥ S0,79] B
Ewl 717 0.8700 mg/l/em’, 0.1350 mg/l/em’, 4.5900
mg/l/em’ 2 2 e} ZFF4ETE sjgo] & 479
HHOAM o @& FF&o] S5 AS 1T 4 3
ek g FRSEC o] mE:AX sFeollA
sulfate(SO) 571 o wo] AZE o] Ao md
A7tk o W] AEEs e]' T eug 50 ¢
= A Ao 915

) F3p xlgE

O

[E 6] all=e}t 7ol =23A 3o 354 4 o
= 8F Hl (mg/l/cmz)
T Na K SO
= Mean 0.7386 | 0.1186 | 2.8988
w2 | Std Dev. | 05950 | 0.0724 | 0.7942
EES Mean 0.8700 | 0.1350 | 4.5900
12 | Std Dev. | 0.7035 | 00701 | 1.8738

O o] WL LSBT o
Wi o O T e T =
TiO; YR -9 Fat FEFTES 2.5514%2 A4
o SeH0.4785%)0] Bl EETEC] SIS

ol AFHe Fape] s B ek wesr]
whEo R AR 3 AT ) 2y <)
Aol oA e FEIE WolneS Sjulg)

[9.10]. E3k Y0} ;g TYahx] ghe B u S

1758

5580 Z4As Kol 37eke] B TioS sk
spetel $318 oWl gt g Ao E dgHrt
[5,11].

FEeTE(%)=[(B-A)/A]*¥100 (O]

o]7]of| A A 10542 CE 24A|17F B9 AR 5 308
B AR A= FAI(g)elH, Bz 2045C FRpo] 48
AL F A 3 AR FAlelTh

@ TiO, non coated granite
m TiO, coated granite

Mean(Std. Dev) = 5.6538(4.8801)

Change of Absorption Capacity (%)
3

= Mean(Std. Dev) = 2.5514(1.9657)

No. of Experiments

[ 6] aes tvl o @Bl a7 Bl S
58 Ml

£ Aol A= Sl A
Slof| wjx= a4 L EH7]2°§%

1. Sol-gel ¥
C A - FoA dA2lstd 22| anatase 27 0]
ARl AE o 5 Ak

70 Oﬂkl sulfate(SO2 =7} g wol @%Qc}dr/}
H
=l

== Aol ot F3t o “"H“/l Tﬁﬂ {323%



B e B g ofe S ERolAe] @l Aol W AT TI0:) TS FHow
Ao R ek (1] A58, 0|25, 2ua, “Zajo| o5t slzkere] E4
4.3 9 d7legEdl stk wEA F Hsp, GERAel&etele A, A0E ABE. pp.
Tio, = ‘5‘5}11 e IPe] SEESES 2026-2031, 2009.
5. 6538%, TiO, SIS Bl7Jote] Wt BB
& 2.5514%% 1df& B17910.4785%) 0] H|8| 5=
880l Sk ol AT SHItel 8 4 ) B(Byung Hyun Shon EEE]
o] Zgoz Fofol ol sl ot Ut
o] trolA] 2= o7 WEuf i%% 3} A]E’r_ﬂ 5 . 19904 29 : HAfElE BAE
77k AjE & vro} sh7teke] ﬁ‘?ﬂoﬂ TiO; 3% T,
A2lE st shderel S8 dshe &t 9l e 19974 29 : HAltjeln AT
& A0R wetdck PR
e 19979 39 ~ @ : A
W ATk} A
gasd <z op
qi7ledAol, 71 EAe, olksleke B4

] F=EIA HEREE], Az
2001.

1AM, B, 7 <o ShAfjol] gt AMgH]
9] G, =B EELSBA], Al 7H 10, 1998.

223 BEgE A,

j=}
EE

(2]

[3] Krivacsy, Z., “Study of Humic-like Substances in Fog
and Interstital Aerosol by Size-exclusion
Chromatography  and  Capillary  Electrophoresis”,
Atmospheric Environment, Vol. 34, pp. 4273-4281,
2000.

[4] =19, J. Riederer, “A & THO S} oA LEL
Ue g3 2 g3, gt dsts] 200238 e A 35

SR 3] =532 pp. 306-308, 2002.

(5] &84, et 4Fd, 8 old, 2 &
3lof] U)X JHI} AbgLdo] o5, 5tslA 3 s3]
A, Al 278 135, pp. 101-108, 2005.

s

A8, 45T &, oA, "Sol-Gel Fof 9
TiO,o] 34T AAsL b getel a3l
=23, BAF AAUSE, pp. 1234-1237, 2004.

E.T. Brown ed., ISRM(International Society for Rock
“Rock testing
ISRM Suggested Methods,

(6]

(7]

Mechanics), characterization and
monitoring”,

Press, 1981.

Pergamon

[8] &

ﬁ}oﬂ UIXI

313 —rﬂlf“E“‘?’-“&#ﬂ

1361-1363, 2004.

7935}, Tas, “ZalaAfe] 2=

Hste] B A, BAAAE,

1990.

[10] Lee, S. G.,
Geological Society of Korea, Vol 29, pp.396-413, 1993.

L

.

HhelEs shgeke] B4
30, pp. 221-232,

(9]

“Weathering of granite”, Journal of the

1759





<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


