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S$1. Experimental setup at P07, DESY

Photographs of the experimental setup used for the parallax XRD-CT measurements performed
at beamline station P07 (EH2) at PETRA Ill, DESY, are presented in Figure S1. The 3D printed
sample holder was mounted directly onto the rotation stage which was mounted perpendicular to
the hexapod. The hexapod facilitated the various translation movements (i.e. along and across
the beam).

Figure S1: Photographs of the experimental setup used at beamline station P07 (EH2) at PETRA
lll, DESY

The sample holder for the phantom object was 3D printed from the ABS plastic using the Stratasys
F170 printer. The holder consisted of a 4 x 4 array of semi hollow cylinders with outer diameter
of 9 mm designed to hold the glass pipettes filled with the powder samples. The dimensions of



the holder are 120x120x58 mm? and the printing took ca. 4h 50 min. The holder was directly
mounted on the rotation stage Pl U-651.

o
o
0

X
.o

OO
?ta

@

N

.0
XX
g0
e

-

o

£

o
a
5
=
&
™
z
[ J—
8

Figure S2: Model used for the 3D printing of the sample holder

S2. Generation of simulated Ni XRD-CT data

The normalised phantom intensity image used in this work is shown on the top left part of Figure
S3. This image was segmented and each catalyst particle labeled (top middle of Figure S3). The
TOPAS software was used to simulate 36 Ni diffraction patterns (right of Figure S3), equal to the
number of the segmented particles. The range of Ni parameters used for the simulated diffraction
patterns were the following: 3.525 - 3.575 A for the Ni lattice parameter and 2 - 25 nm for the Ni
crystallite size. Each catalyst particle was associated with a diffraction pattern meaning
corresponding to a specific Ni lattice parameter value and crystallite size (bottom left and bottom
middle of Figure S3).
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Figure S3: The intensity image (top left) was segmented to isolate the various catalyst particles
which were then labeled (top middle). Each of the 36 simulated Ni diffraction patterns (right)
were associated with a catalyst particle (bottom left and bottom middle).

S3. Performance of DLSR

In order to evaluate the performance of the DLSR method, multiple reconstruction tests using the
Ni XRD-CT simulation data were performed and the results presented in Figure S4 and Table S1.
It can be seen that the method is computationally memory expensive and beyond what can be
achieved with present day’s conventional office PCs.
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Figure S4: Memory requirements and time for convergence using the DLSR method for different
size images.



Table S1: Performance of the DLSR method for different image sizes

Number of Number of TOPAS Number of | Total TOPAS | Max Memory
Patterns Structure Rietveld Iterations Time (min) (GB)
(nT x nA) Models Time (min)
41 x 41 1681 1.2 34 1.3 29
51 x 51 2601 2.7 36 29 5.5
61 x 61 3721 5 39 5.5 9.4
71 %71 5041 7.8 33 9.2 14.9
81 x 81 6561 13.4 38 16.8 22.1
101 x 101 10201 29.9 34 40.1 43.6
121 x 121 14641 65 37 95.2 77.9

S4. Impact of number of structure models

In an attempt to reduce the computational requirements for the DLSR method, a new approach
was developed. Specifically, a binary mask was applied to mask out the region in the images
which corresponds to void (i.e. non-sample containing regions). It can be seen that the new
approach yields less noisy results and this can be attributed to a more stable refinement (i.e. a
reduced number of refined parameters for the same number of patterns and observation points).
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Figure S5: Top row: The normalised scale factor maps (ground truth and the ones obtained with
three approaches), Bottom row: Absolute difference between the normalised scale factor maps
obtained with three approaches and the ground truth map.
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Figure S6: Memory requirements and time for convergence using the DLSR method for different
size images using the mask approach.

Table S2: Performance of the DLSR method for different image sizes using the mask approach

Number of Number of TOPAS Number of | Total TOPAS | Max Memory
Patterns Structure Rietveld Iterations Time (min) (GB)
(nT x nA) Models Time (min)
41 x 41 689 0.4 22 0.5 1.3
51 x 51 1007 0.8 23 0.9 22
61 x 61 1383 1.3 23 1.5 3.5
71 x 71 1828 22 24 24 5.4
81 x 81 2324 3.3 23 3.8 7.8
101 x 101 3499 6.6 21 7.9 14.9
121 x 121 5000 13.2 23 16.9 253
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Figure S7: Memory requirements and time for convergence for different image sizes using the
two DLSR approaches.
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Figure S8: Comparison between the conventional and the two DLSR approaches for different
image sizes using three metrics: structure similarity (SSIM), peak signal-to-noise ratio (PSNR)
and mean-squared error (MSE)



S5. Impact of number of projections

The impact of the sinogram size was also investigated and the results are presented in Figures
S9-10 and Table S3.
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Figure S9: Memory requirements and time for convergence using the DLSR method for a 121 x
121 image size and various sinogram sizes using the mask approach

Table S3: Performance of the DLSR method for different sinogram sizes using the mask approach

Number of Number of TOPAS Number of | Total TOPAS | Max Memory
Patterns Stucture Rietveld Iterations Time (min) (GB)
(nT x nA) Models Time (min)
121 x 41 5000 5.1 40 5.6 10.1
121 x 61 5000 6.9 34 7.9 14.1
121 x 81 5000 8.3 27 10.0 17.8
121 x 101 5000 11.1 27 13.8 215
121 x 121 5000 13.2 23 16.9 25.3
121 x 141 5000 16.5 25 21.8 29
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Figure S10: Impact of sinogram size on the quality of the DLSR reconstructed images using
three metrics: structure similarity (SSIM), peak signal-to-noise ratio (PSNR) and mean-squared
error (MSE)

S$6. Impact of number of peaks/bins

The impact of the bin numbers (number of peaks) was also investigated and the results are
presented in Figures S11-12 and Table S4.
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Figure S11: Memory requirements and time for convergence using the DLSR method for a 121
x 121 image size and various 121 x 121 x nB sinograms using the mask approach

Table S4: Performance of the DLSR method for different 121 x 121 x nB sinograms (3rd

dimension is the diffraction dimension) using the mask approach

Number of Number of TOPAS Number of | Total TOPAS | Max Memory
observation | Reflections Rietveld Iterations Time (min) (GB)
points (nB) Time (min)
265 1 13.2 23 16.9 25.3
440 2 13.5 24 17.3 24
1450 9 22.5 24 27.9 37.6

In Figure S12, the ground truth maps are compared with the ones obtained with the DLSR
approach using the mask for different numbers of peaks. As expected, due to the high symmetry
of Ni (cubic space group), the addition of more peaks in the refinement process does not lead to
significant improvements in the quality of the reconstructed images.
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Figure S12: Comparison between the ground truth maps and the ones obtained with the DLSR

approach using the mask for different numbers of peaks.



S7. Phase Identification

The results from the phase Identification are presented in Figure S13. All diffraction peaks are
predicted by using the following three phases: TiO; rutile (ICSD: 33837 (Kazumasa Sugiyama &
Yoshio Takéuchi, 1991)), MgO (ICSD: 9863 (SASAKI et al., 1979)) and SiC (ICSD: 603798 (Li &
Bradt, 1986)).
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Figure S13: Phase identification using the summed XRD-CT diffraction pattern.

S$8. Phantom XRD-CT patterns

The parallax artefact present in the experimental data from the 0-360° XRD-CT scan is
demonstrated in Figure S14. In panel a, the global XRD-CT sinogram is presented while in panel
b the mean diffraction patterns from every linescan acquired during the zigzag CT scan are
shown. The peak splitting of the MgO phase is clearly visible (e.g. diffraction peak at ca. 4.2 A™)
showing that a single MgO structure model is not good enough to model the diffraction data. The
position of the TiO2 and SiC peaks as a function of tomographic angle is presented in panels ¢
and d of Figure S14 respectively.
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Figure S14: Parallax artefact present in XRD-CT data: a) Global XRD-CT sinogram from the 0-
360° CT scan, b) Mean diffraction patterns per zigzag linescan, c) TiO, peak-of-interest position
as derived from the mean diffraction pattern per zigzag linescan and d) SiC peak-of-interest
position as derived from the mean diffraction pattern per zigzag linescan.

S9. Glass signal subtraction

For the subtraction of the glass signal, the following strategy was followed: (1) the glass phase
distribution map was derived from the FBP reconstructed XRD-CT images (panel a in Figure S15),
(2) a binary mask (panel b in Figure S15) was created based on the aforementioned glass image,
(3) the binary mask was applied to the XRD-CT data volume to obtained a high quality glass
pattern (panel c in Figure S15), (4) a synthetic XRD-CT dataset was created by combining the
glass pattern and the glass distribution map (panel d in Figure S15), (5) this glass XRD-CT dataset
was forward projected using the parallax projector to create a glass XRD-CT sinogram dataset
containing parallax artefact (panel e in Figure S15). The latter was then subtracted from the raw
XRD-CT sinogram data leading to a flat background in the diffraction patterns.
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Figure S15: Glass subtraction process: a) FBP reconstructed XRD-CT images, b) Glass binary
mask, c) Glass pattern, d) Synthetic glass XRD-CT real-space dataset, €) Glass XRD-CT
sinograms containing parallax artefact.
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S$10. Detector calibration

An instrument parameter file was created from information derived from the full profile analysis of
a CeO- diffraction data collected during the beamtime experiment. An 8th order Chebyshev
polynomial was used to fit the background and a pseudo-Voigt profile function to fit the diffraction
peaks. A CeO, CIF file was obtained from the ICSD database to be used for the Rietveld
refinement (ICSD: 72155 (Woktcyrz & Kepinski, 1992)). This instrument parameter file was then
used for the Rietveld analysis of the XRD-CT data. As shown in Figure S16, the fit is very good
(Rwp =5.284 %).
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Figure S16: Full profile analysis of the diffraction pattern collected with a CeO2 standard during
the beamtime experiment at beamline P07 of the DEST. Black: Observed pattern, Red: calculated
pattern, Green: difference plot

S$11. Rietveld analysis of a diffraction pattern of interest

The results from the full profile analysis of a diffraction pattern exported from the XRD-CT
sinogram data after the glass signal subtraction are presented in Figures S17-18. Specifically,
This pattern corresponds to the average of three patterns exported from the XRD-CT sinogram
data. These patterns correspond to a TiO2, a MgO and a SiC pattern. For the TiO, and SiC pattern,
the sample orientation was the one shown on the left hand side of Figure S17 and the patterns
were exported from the inner edge of the corresponding glass pipettes. This allows for the
extraction of diffraction patterns that realistically represent the TiO, and SiC phases, minimising
the parallax artefact (accurate diffraction peak shapes and positions). Similarly, for the MgO
pattern another orientation was chosen where the MgO pipettes were orientated identically to the
TiO2 and SiC pipettes shown on the left hand side of Figure S17. Three structure models were
used for the refinement, including the TiO,, SiC and MgO phases. The parameters refined were
the scale factors, lattice parameters and crystallite sizes of the four phases as well as the
parameters of the shared pseudo-Voigt peak shape (global parameters shared between all
phases). A 2nd degree Chebyshev polynomial was used to model the background. The results
as shown in Figures S17-18 were of high quality, corresponding to Rwp  10.9 %.
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Figure S17: Left-top: Sample oriented at an angle where the SiC and TiO, phases were at the
ideal sample-to-detector distance, Left-bottom: Sample oriented at an angle where the MgO
phases were at the ideal sample-to-detector distance, Right: Rietveld analysis of a diffraction
pattern exported from the sinogram XRD-CT data at these three positions (average pattern).
Yellow arrows correspond to the translation positions (illustrating the X-ray beam).



+ Observed

Calculated
Difference
—_— TiO2
—MgO

Intensity (a.u.)

2 2.5 3 3.5 4 4.5 5
QA"

Figure S18: Magnified region-of-interest showing the quality of fit from the Rietveld analysis of the
diffraction pattern shown in Figure S17

The values for the various parameters present in Table S5 serve as a means to assess the quality
of the results obtained from the XRD-CT data analysis. It should be noted that the crystallite size
values for the various phases obtained from XRD-CT data analysis should be greater than or
equal to the ones shown in Table S5 (errors in brackets obtained from the Rietveld analysis with
the TOPAS software).

Table S5: Results from the Rietveld analysis of diffraction pattern presented in Figures S17-18

LPA (4) LPC (4) CLS (nm)
TiO, 4.5963 (0.0002) 2.9589 (0.0002) 120 (10)
MgO 4.2128 (0.0001) LPC = LPA 156 (17)
sic 4.3566 (0.0002) LPC = LPA 34 (2)




S$12. Rietveld analysis of the phantom XRD-CT data

The results from the Rietveld analysis of the experimental XRD-CT data for both the 0-180° and
0-360° scans using the conventional and DLSR approaches are summarized in Table S6. For
comparison, also presented are the results obtained from the region-of-interest diffraction pattern
presented in Table S5. It should be noted that it is possible to apply soft restraints to the system
of equations if the performance is unstable and/or there are undesired local outliers for the values
of the various refined parameters (e.g. by setting the minimum and maximum value of a refined
parameter to be between the average value of the nearest neighbors plus/minus a scalar or
multiplied/divided by a scalar).



Table S6: Results from the Rietveld analysis of the experimental XRD-CT data. Values
correspond to the round mean values obtained from the corresponding maps and in brackets is

the round standard deviation.

LPA (4) LPC (4) CLS (nm)
TiO; ROI sinogram 4.5963 (0.0002) | 2.9589 (0.0002) 120 (10)
FBP-180 4.6121 (0.0010) | 2.9686 (0.0007) 53 (4)
FBP-360 4.5931 (0.0003) | 2.9560 (0.0013) 26 (3)
DLSR-180 4.5931 (0.0001) | 2.9570 (3.2E-5) 116 (2)
DLSR-360 4.5932 (6E-5) | 2.9570 (3.6E-5) 134 (2)
MgO ROI sinogram 4.2128 (0.0001) LPC = LPA 156 (17)
FBP-180 4.2121 (0.0009) LPC = LPA 61 (11)
FBP-360 4.2117 (0.0005) LPC = LPA 58 (24)
DLSR-180 4.2118 (8.5E-5) LPC = LPA 157 (3)
DLSR-360 4.2118 (7.7E-5) LPC = LPA 205 (3)
SiC ROI sinogram 4.3566 (0.0002) LPC = LPA 34 (2)
FBP-180 4.3441 (0.0002) LPC = LPA 27 (1)
FBP-360 4.3585 (0.0001) LPC = LPA 18 (1)
DLSR-180 4.3580 (0.0001) LPC = LPA 40 (1)
DLSR-360 4.3580 (4E-5) LPC = LPA 40 (1)




	S1. Experimental setup at P07, DESY
	S2. Generation of simulated Ni XRD-CT data
	S3. Performance of DLSR
	S4. Impact of number of structure models
	S5. Impact of number of projections
	S6. Impact of number of peaks/bins
	S7. Phase Identification
	S8. Phantom XRD-CT patterns
	S9. Glass signal subtraction
	S10. Detector calibration
	S11. Rietveld analysis of a diffraction pattern of interest
	S12. Rietveld analysis of the phantom XRD-CT data


<<

  /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



