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INTRODUCTION

Goals

U determine the influence of paper surface on the print quality
U find out which of different techniques give us more information a
radial and vertical distribution of colours on different types___of__ a

of Thin Layer chromatograma
Slit-scan
A

Camag Video
Documentation
System (CCD camera)

Subsequently for investigation of verti

we used also confocal microscopy - CLSM
microtome.
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EXPERIMENTAL Paper and models

We used two different types of papers:
U H - HP Premium Photo Paper which is one of the best, used on
printing (one side coating,high glossy, 150 g/m?) T,
U | - the ICP Permanent Paper made at the Pulp&Paper Insgt te
which corresponds to standard — ISO 9706 (Wlthout Surface
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Image of model with printed spots.
(10 x 10 cm and the spot size 4 mm)
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EXPERIMENTAL
MEASUREMENTS

Test on the paper surfaces

Before we printed paper models of different colours mth
paper we have done:

transmitted by papers while one of their faces is i
» the dot formation test. With pocket CCD camer%w
magnification we were monitoring the formation o
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EXPERIMENTAL

Test of permanence and durability - Xenotest

» For determination of light resistance, the ISO 2853 (Xenotest)
used. After 48 hours of exposure we measured the variation of |
and after light exposure with the CCD camera, densutome‘fe’*f
* The testing conditions for the Xenotest were as follow“s o
U Relative humidity: 70% in the Xe-test chamber,
U Laboratory conditions: temperature 22°C, relative hﬁ“m

Test of permanence and durability —

agemg test -
* Models of printed spots on both papers (size .
conditions of accelerated ageing according to
65 + 2% relative atmosphere humidity in a
e All climatized samples were examined b
following the optical stability (on the un_pf
measuring brightness and yellowness
intensity by CCD camera, densitom
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EXPERIMENTAL

Study of the radial and vertical distribution of colours

On different types of paper we have studied the influence of the |
homogeneity of the paper on the signal by comparlng the =
different tracks and different lines of the models. -
Measurements were made by: 2 J; o
U Camag Video Documentation System (CCD camera
U Slit — Scanning densitometr. b h
U Additionally for the investigation of vertical distrik

also confocal microscopy - CLSM and optical micro_g

\.”f %ﬂ

The testing conditions for measurements were as fol

CCD camera: -

U transmission mode,

U focus length 56 cm and

U diaphragm 14 (for ICP Paper),
diaphragm 8 (for HP Photo Paper).

CLSM:

U scann area 460 um x 460 pm _
(O air objective with numerical apertur
U laser beam wavelength 458nm
U resolution in z-direction 2,7 pm, slice thick

THE INFLUENCE OF PAPER QUALITY ON DISTRIBUTION OF INK-JET INKS - Trondheim 2004

Densitometel
U remissior
U wave
for m:

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

RESULTS AND DISCUSSION

Sample analysis before printing — PDA

rel. intensity (%)

0 | | | | |
00 10,0 200 30,0 40,0
time(s)

The change of relative intensity with
and H. (a —the top side of paper, b -
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RESULTS AND DISCUSSION

Sample analysis before printing — pocked-size CCD
camera and image analysis

Black 10 % |

Count: 1
Area: S6326 sguare pizels
Mean: 26.01

Std Dew: 77.17

Min: 0.00
Max: 255.00
Black: 0.10
White: 0.50

H paper

Black 65 %

Count: 2
Area: 56526 square pixels
Mean: 166.75

Std Dew: 121 .30

Min: 0.00
Max: 255.00
Black: 0E5
White: 0.35

| paper
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RESULTS AND DISCUSSION

Sample analysis immediately after printing,

Results of measurements with CCD camera - trans
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sample average peak area average

(a.u.), N=132 RSD
I-C 43920.7 12.0
H-C 37553.7 6.7
I-M 56129.5 7.9
H-M 50551.8 5.3
I-Y 30290.4 18.7

27864.2

'Q -
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RESULTS AND DISCUSSION Immediately after printing

Results of measurements with CCD camera - transmission mode

The peak area of magenta colour, measured with the CCD c |
the | paper (left) and H paper (right), immediately after printing

b
ol e
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RESULTS AND DISCUSSION Immediately after printing

Results of measurements with CCD camera - transmission
i

Radial distribution of the magenta ¢
on the H paper immediately after p

N
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RESULTS AND DISCUSSION Immediately after printing

Results of measurements with densitometer — remission m

s MR e
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averag

The results of the average peak are
of paper immediately after printir
| — ICP Permanent,

H — HP Premium Photo.
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RESULTS AND DISCUSSION Immediately after printing

Results of measurements with densitometer - remission mode

The peak area of yellow colour, measured on the | pap_e_r.--gle_\,\_f;t':'f“
(right), immediately after printing.
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RESULTS AND DISCUSSION Immediately after printing

Results of measurements with densitometer — transmission mode

co SR S i

80000 -
gzz 1 53 13 4,7 L7 12,9 24

3,9

50000 - 1.3
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average peak area (a.u.)

[-C H-C -M H-M I-Y H-Y I-K H-K

sample

The results of the average pea
both types of paper immediate
| — ICP Permanent, x
H — HP Premium Photo
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RESULTS AND DISCUSSION Immediately after printing

Results of measurements with CLSM

The border of the magenta
dot observed with CLSM.

H paper | paper

Sample Number of z slices (um) ink thickness (um)

H-M 14 189 -
I-M 27 36540 0

Cross section analysis of magenta ink made by microtome
and optical microscopy, immediately after printing.

Q
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RESULTS AND DISCUSSION after light resistance test
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-C H-C I-M H-M I-Y H-Y I-K H-K

sample

Average peak area for each colouron b
light resistance test. | — ICP Permanent
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RESULTS AND DISCUSSION

Sample analysis after light resistance test

Results of measurements with densitometer — remission mos

60000
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40000 |

30000 -

20000 -

10000 -

average peak area (a.u.)
|

Average peak area for each colour on
light resistance test. | — ICP Permanen
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RESULTS AND DISCUSSION after light resistance test

Results of measurements with densitometer — remission mode

peak area

Variation of peak area of the cyan colour
(left) before and after light resistance t
resistance test, L3-L19; after light resi
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RESULTS AND DISCUSSION

Colour prints after accelerated ageing

oo R
e

Radial distribution observed with CCD camera of the blacék
papers after accelerated ageing. <

¥, 1
----
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RESULTS AND DISCUSSION

Measure of the vertical distribution of magenta ink with CLSM, before and

after light resistance test and before and after Xenotest, optlcal sli

um.

sample = Number of zslices = ink thickness (um) i
(Hm)
H:-M 14
H-Ms 12
H-MXe -
I-M 27
-Ms 20
-MXe 15
“

* s — after accelerated ageing test
* Xe — after light resistance test

=
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CONCLUSION Measurements:

U in the remission mode with densitometer indicate
higher intensity of colours on H paper,
U in the transmission mode with densitometer &
camera indicate higher intensity of coldurs or
This statement is in accordance to the tESt re
PDA, droplet formation test and cross éeﬁg}tlf

Compared to densitometer, the results obtained by’@
more information about the radial distribution of the

The cross section analysis confirms the resu
methods (CCD camera, Slit scanning densif

By comparison of intensity separately for each
and transmission mode we can say, which of
paper surface and which of them go do

In our following work we wan
profiling of colours in the p ‘
for each colour by the cross-s
photoacoustic spectroscopy, w
guantitative evualtion of TLC.
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