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Effect of Phosphotungstic Acid on Self-seeding of_
Oligo(p—phenylenevinylene)-b-poly(2-vinylpyridine)™

Wang, Zhiqin Xiang, Bo Huang, Xiaoyu* Lu, Guolin Feng, Chun*
(Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032)

Abstract Self-seeding route of living crystallization-driven self-assembly with merits of easily-handling and excellent
compatibility with various block copolymers (BCPs) has been considered as one of the most important strategies to generate
uniform nanofibers of controlled length and composition. Polyoxometalates with unique structure and shape are usually en-
dowed with attractive electric/magnetic/optical properties. Herein, the influence of phosphotungstic acid (H;04PWj,) on the
self-seeding of oligo(p-phenylenevinylene)-b-poly(2-vinylpyridine) (OPVs-b-P2VP,,, the subscripts represent the number of
repeat unit of each block) was systematically examined aiming to get more insight on the effect of polyoxometalates on living
crystallization-driven self-assembly. Uniform fiber-like micelles of OPVs-b-P2VP,, are formed with addition of different
molar ratios of phosphotungstic acid to pyridyls of P2VP, a4y, from 0 to 0.20. The percentage of surviving seed micelles
decreased exponentially with increasing annealing temperature regardless of ¢4 from 0 to 0.10, demonstrating the typical
characteristics of self-seeding behaviors. The most striking finding of this work is that the resistance of seed micelles toward
the dissolution upon annealing is enhanced significantly with the increasing of a,qy, leading to the formation of shorter fi-
ber-like micelles with a higher a,.qy. For example, fiber-like micelles with average length of 1325, 232, 137 and 73 nm were
formed with a4, 0f 0, 0.01, 0.05 and 0.10, respectively, upon the heating of seed micelles of OPVs-b-P2VP,, with average
length of 22 nm at 60 ‘C for 45 min, followed by cooling/aging at 30 “C for 24 h. It is likely that the coordination, instead
of hydrogen bonding interaction, between phosphotungstic acid and pyridyls, contributes to the enhancement of resistance of
seed micelles toward the dissolution. The tight and multi-dentate coordination between phosphotungstic acid and pyridyls of
P2VP chains would make the P2VP chain crosslink. The crosslinking would weaken the repulsion within P2VP chains and
increase the energy for the dissolution of micelles. This work not only provides more information to deepen our understand-
ing on the influence of nature of corona chains on living crystallization-driven self-assembly (CDSA), especially self-seeding
process, but also presents a new platform to generate uniform hybrid polyoxometalate/polymer nanofibers of controlled
length.
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Figure 1 Schematic illustration of structures of OPVs-b-P2VP4, and
phosphotungstic acid
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Figure 2 TEM images of (A) seed micelles of OPVs-b-P2VPy4, (0.05
mg/mL in ethanol) and obtained fiber-like micelles by self-seeding with
annealing temperature of 50 ‘C and oy of (B) 0, (C) 0.03 and (D)
0.15, (E) dependence of L, of obtained fiber-like micelles and (F) corre-
sponding Ps on ayiay in self-seeding of OPVs-b-P2VP,, with annealing
temperature of 50 C

SRS G I U NE RS 3 cyA RN 9L
TR BIAETE R (P R A &S, T SRk R R,
LRV, W E B SR s KA
HAZIE K, AR R A A S 3 e U R A5 Fh T e
WR 45 K, A LUl Eq. 1 iR HA R K
TEE B AP IR A5 R (Py):

P,=LyLy X 100/% (1)
Hop LR F IR R MBI, 1M Ly A AR KR
THERRMBIKE. ARl fES, P EBE,
T o J SRV 7 0 B/, B s R LA B A
FaEtE. MAF ageian 2604 F1RRIM PR RE AT LA
RO, BEE auian R K, PARZHTI (R 2F). Filn,
Otaciar THT O I, Py 6%; cian 79 0.20 I, PoIE K2 69%.
X e gt B AR JOR AR R, AR TS R R K

Acta Chim. Sinica 2022, 80, 297—302

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

BE A WSR2 B IS, P, BEE RS IR & R Y
IR ok, Rk, G AR AR oI N B R 1) T
SIS R PR K B T 4.
b5, RGiHEET OPVs-b-P2VP4, 1 taciay N 0~

0.01.0.05 F10.10 B}, AS[FREKIRE NI H SRR, DA
AP FTARKBE A 25 nm (Lo/Lo= 1.12) (0150 4148 R Fp 1%
WOLFHE R, B S3A). AUIBEHESER T 36
£ 60 CHIBKIEE TR T % oAl —, /5iUE
(LW/L)IET 1.16 B4R A (B] 3A 3E I S3. & S2).
36 CIBKIRFET, MM L, 237 nm, Fifi# 18 KR B
mE 60 C, BT L, U KA 1325 nm( & 3E F1S3.
% S2), XLLER IR T H SFAT N S R AE 1]

2500 ]
—u— Gacigy = 0 100
20001 -* Zaciary = 0.01

—A— gciany = 0.05 N
€ 15007 v ayqiq, = 0.10 N
£ v Gacidiy £ 40 . S
@ v
~ 1000 & " acign = 0
® ycia = 0.01 M
500 4 aciqy = 0.0 - °
- 11 _Gacian = 010 -

0 e
30 40 50 60 70 80 30 40 50 60 70 80

acidiv Qaciiy

B3 BKIREEN 60 C, ouan N(A) 0+ (B)0.01. (C) 0.05 FI(D) 0.10,
FIF E SR % AT OPVs-b-P2VPy, 4B TEM A, (B)
Oacian S35 0+ 0015 0.05 #1 0.10 B, i8I H &#Fh ] # 1T OPVs-b-
P2VPyy ZFAEAR I AR BE AN (F)Xof 82 () ot 473 22 55 3R KOl BE IR 90 R
K

Figure 3 TEM images of fiber-like micelles of OPVs-b-P2VPy4, ob-
tained by self-seeding with annealing temperature of 60 ‘C and a,ciqy Of
(A) 0, (B) 0.01, (C) 0.05 and (D) 0.10, (E) dependence of L, of obtained
fiber-like micelles and (F) corresponding P on annealing temperature in
self-seeding with different @iy 0f 0, 0.01, 0.05 and 0.10
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Figure 4 TEM images of the micelles formed by annealing the
OPVs-b-P2VP,, seed solution (0.05 mg/mL in ethanol) at 55 °C, fol-
lowed by aging at 30 C for 24 h with addition of citric acid with aciay
of (A) 0, (B) 0.01, (C) 0.05, (D) 0.10, (E) 0.15 and (F) 0.20, (G) depend-
ence of L, of obtained fiber-like micelles and corresponding Ps on tucign
of citric acid for self-seeding of OPV5-b-P2VP4, (0.05 mg/mL in ethanol)
with annealing temperature of 55 ‘C and (H) photograph of ethanol
solution of P2VP (0.05 mg/mL) with addition of different amount of
phosphotungstic acid
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Scheme 1  Schematic illustration of self-seeding of OPVs-b-P2VPy; in the presence of phosphotungstic acid
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423 TRAHEERKRE TR KBEA 55 ‘CH6g A &

7] OPV5-b-P2VPy, IR S 798(0.05 mg/mL)H
IANAE A EE 1.0 mg/mL 1 FF 8 BR 1) 20 18 % T
(acian=0, 0.01, 0.05, 0.10 1 0.20), 55 “C/KIEH Nk 45
min, 30 ‘C FAHIFE 24 h.

References

[1] Mai, Y. Y.; Eisenberg, A. Chem. Soc. Rev. 2012, 41, 5969.

[2] Li, W. H. Acta Chim. Sinica 2021, 79, 133 (in Chinese). (%= 4§,
3R, 2021, 79, 133)

[3] Jiang, J. H.; Zhu, Y. Q.; Du, J. Z. Acta Chim. Sinica 2020, 78, 719
(in Chinese). (L& 8, K=il, AL, L3541, 2020, 78, 719.)

[4] Qi, M. W,; Liu, Y.; Zhou, Y. F. Acta Chim. Sinica 2020, 78, 528 (in
Chinese). (B3, XI5, FAKFE, LFFIR, 2020, 78, 528.)

[5] Li, R. Y.; Khiman, M.; Sheng, L.; Sun, J. Acta Chim. Sinica 2020,
78, 1235 (in Chinese). (Z=2% 4%, Khiman Mehul, %77, #M§#, L%
3R, 2020, 78, 1235.)

[6] Ma, J. Y.; Lu, G. L.; Huang, X. Y.; Feng, C. Chem. Commun. 2021,
57,13259.

[7]1 Zhang, T.Y.; Xu, J. T. Polym. Cryst. 2019, 2, 10047¢.

[8] Qiu, H.; Hudson, Z. M.; Winnik, M. A.; Manners, 1. Science 2015,
347, 1329.

[9] Qiu, H.; Gao, Y.; Boott, C. E.; Gould, O. E. C.; Harniman, R. L;
Miles, M. J.; Webb, S. E. D.; Winnik, M. A.; Manners, 1. Science
2016, 352, 6971.

[10] Wang, X.; Guerin, G.; Wang, H.; Wang, Y.; Manners, 1.; Winnik, M.
A. Science 2007, 317, 644.

[11] Jin, X.-H.; Price, M. B.; Finnegan, J. R.; Boott, C. E.; Richter, J. M.;
Rao, A.; Menke, S. M.; Friend, R. H.; Whittell, G. R.; Manners, I.
Science 2018, 360, 897.

[12] Qian, J. S.; Guerin, G; Lu, Y. J.; Cambridge, G.; Manners, I.;
Winnik, M. A. Angew. Chem., Int. Ed. 2011, 50, 1622.

[13] Tao, D. L.; Feng, C.; Lu, Y. J.; Cui, Y. N.; Yang, X.; Manners, I.;
Winnik, M. A.; Huang, X. Y. Macromolecules 2018, 51, 2065.

[14] Yang, X.; Ruan, J. Y.; Ma, C.; Hao, B. J.; Huang, X. Y.; Lu, G. L.;
Feng, C. Polym. Chem. 2019, 10, 4718.

[15] Cui, Y. N.; Wang, Z. Q.; Huang, X. Y.; Lu, G. L.; Manners, I;
Winnik, M. A.; Feng, C. Macromolecules 2020, 53, 1831.

[16] Tao, D. L.; Wang, Z. Q.; Huang, X. Y.; Tian, M. W,; Lu, G. L.;
Manners, I.; Winnik, M. A.; Feng, C. Angew. Chem., Int. Ed. 2020,
59, 8232.

[17] Tao, D. L.; Feng, C.; Cui, Y. N.; Yang, X.; Manners, I.; Winnik, M.

302  http://sioc-journal.cn

© 2022 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

A.; Huang, X. Y. J. Am. Chem. Soc. 2017, 139, 7136.

[18] Xu, J. P;; Zhou, H.; Yu, Q.; Guerin, G.; Manners, 1.; Winnik, M. A.
Chem. Sci. 2019, 10, 2280.

[19] Wang, Z. Q.; Ma, C.; Huang, X. Y.; Lu, G. L.; Feng, C. Macromol.
Chem. Phys. 2021, 222, 2100213.

[20] Hicks, G. E. J.; Li, S.; Obhi, N. K.; Jarrett-Wilkins, C. N.; Seferos,
D. S. Adv. Mater. 2021, 33, 2006287.

[21] MacFarlane, L.; Zhao, C.; Cai, J.; Qiu, H.; Manners, 1. Chem. Sci.
2021, 12, 4661.

[22] Yu, W.; Foster, J. C.; Dove, A. P.; O’Reilly, R. K. Macromolecules
2020, 53, 1514.

[23] Qian, J. S.; Li, X. Y.; Lunn, D. J.; Gwyther, J.; Hudson, Z. M.;
Kynaston, E.; Rupar, P. A.; Winnik, M. A.; Manners, L. J. Am. Chem.
Soc. 2014, 136, 4121.

[24] Li, X. Y.; Wolanin, P. J.; MacFarlane, L. R.; Harniman, R. L.; Qian,
J. S.;; Gould, O. E. C.; Dane, T. G.; Rudin, J.; Cryan, M. J.; Schmaltz,
T.; Frauenrath, H.; Winnik, M. A.; Faul, C. F. J.; Manners, 1. Nat.
Commun. 2017, 8, 159009.

[25] Yang, X.; Cui, Y. N.; Feng, C.; Tao, D. L.; Huang, X. Y. Sci. Bull.
2017, 62, 1229.

[26] Nie, J. C.; Wang, Z. Q.; Huang, X. Y.; Lu, G L.; Feng, C.
Macromolecules 2020, 53, 6299.

[27] Nie, J. C.; Tao, D. L.; Huang, X. Y.; Lu, G. L.; Feng, C. Chem.-Eur.
J. 2021, 27, 8479.

[28] Li, X. Y.; Jin, B. X.; Gao, Y.; Hayward, D. W.; Winnik, M. A.; Luo,
Y. J.; Manners, 1. Angew. Chem., Int. Ed. 2016, 55, 11392.

[29] Tao, D. L.; Lu, G. L.; Huang, X. Y.; Feng, C. J. Funct. Polym. 2019,
32, 609 (in Chinese). (MR, BhiEAM, BT, D4, s
F 2 4R, 2019, 32, 609.)

[30] Wang, Z. Q.; Ma, C.; Huang, X. Y.; Lu, G. L.; Winnik, M. A.; Feng,
C. Macromolecules 2021, 54, 6705.

[31] Guerin, G;; Molev, G,; Pichugin, D.; Rupar, P. A.; Qi, F.; Cruz, M.;
Manners, I.; Winnik, M. A. Macromolecules 2019, 52, 208.

[32] Wei, Z. Y.; Chang, Y. L.; Yu, H.; Han, S.; Wei, Y. G. Acta Chim.
Sinica 2020, 78, 725 (in Chinese). (Bi¥5 5, WAk, &4, 4,
BKH, LS SR, 2020, 78, 725.)

[33] Li, N.; Liu, J.; Dong, B. X.; Lan, Y. Q. Angew. Chem., Int. Ed. 2020,
59,20779.

[34] Rhule, J. T; Hill, C. L.; Judd, D. A.; Schinazi, R. F. Chem. Rev.
1998, 98, 327.

[35] Li, C. F.; Mizuno, N.; Yamaguchi, K.; Suzuki, K. J. Am. Chem. Soc.
2019, /41, 7687.

[36] Gao, Y. T.; Xu, J. J.; Zhang, C. H.; Venugopal, H.; Kermaniyan, S.
S.; Such, G. ACS Appl. Nano Mater. 2020, 3, 11247.

[37] Dolbecq, A.; Dumas, E.; Mayer, C. R.; Mialane, P. Chem. Rev. 2010,
110, 6009.

(Zhao, C.)

Acta Chim. Sinica 2022, 80, 297—302




<<
  /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


