Creating Long-lasting Inkjet Prints

Introduction

Tremendous growth has been made in digital photogrphy
during the past decade. There are now alfordable scanners,
digital comers, high-guelity inkjet printers, and many other
putput devices for creating color prings. (Wilhelm February
2002;32). Farunately, s the technology is rapidly chang-
ing. the guality of materials is improving. Both professional
and amateur pholographers can benefit from this echnol -
oy W create color prints from digatieed liles that are now,
according w the research of Henry Wilhelm, s long last-
ing as chromogenic color photographs. (Wilhelm Februiry
2003:33),

Currently, color prints made from digital files are nog con-
sicdered preservation gquabity and there are mo stmdards foe
[emgevily regarding digital images. However, there ane wiry's
of creating long-lusting prints by understunding the mideri-
als employved and controfling the conditions where the pring
will be siored. The three maost important faciors that affect
the lifie of a digital print are the quality of materials used
such as the colormnt (dye vs. pigment) and paper; the com-
bination of materals used; and alierwards, the stocge and
display of the prinis,

Printing Technologies

There are many culpul devices that digital artists can wse 10
create their work., The most common ones include the digi-
fal photo process, dye sublimation, electrogrphy, and the
inkjet, which came into significant use in 14959,

The digital photo process (examples include the Fuji Pic-
trography and Kodak Pegasus) isa high-end, large-forma
device used in many photo tabs 1o print soapshois, The
process, g combination of photograghic and thermal dve dil-
fusion methods, invedves exposing o sheel of photosensitive
“donor” paper to liser dindes (LD Smadl amounts of water
and heat are applicd o ereate the dye image on the donor
paper, which s then transferred 1o the “receiving” paper
with a combination of heat and pressure. The receiving -
per with its transferred dyies is peeled of f and separated Fron
The domor paper.

Dye sublimation, such as the Kodak 3500 dye-sub printer.
works with a single-codor ribbon containing dye, which is
heated by a special head that runs the width of the paper.
When the head heats up, it viaporizes (sublimates) the dve in
thai location, The dyve, novw ina gaseous form, 15 absorbed
prbe the paper. Since the paper receives the dve lavers sepa-
rutely, the print can resull inasmoolh, seamlbess image,
Unfortunately, only a small amount of mformistion about Lhe
permancnce of these prints is available. (Image Permanence
Institebe: 200 )

Elecirography includes laser prinis and photocopies, 1n ihis
process, the toner is translfermed 1o an uncoated paper bise
and then fused into place. The imapges composed ol piz-
menl particles are generally stable bul are nol olten wsed for
phodo-guadily printing.
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O the four processes mentioned, inkjet 15 the most widely
used printing technology For digital artists. Ink et syslems
are hused on the flow of colored ink from a noxzde, which
is deposited on a suppornt o form an image, There are two
pvpes of echnologies for inkjet printers: contimuoas fow
und drop-on-demand or impulse jei. The IR1S printer and
popular Epson Stylus® Photo printers are the maost well
ko n af these sysiems,

The continuous fow inkjel printers use an elecirostatic
charge to push ink out of the printhead reservoir, As the
ink droplet is released, charged droplets are deflecied
awiay and recveled while the uncharged paricles spray o
conlinuous stream of microscopic ink droplets onto a fal
subsirate, The IR1S printer is an example of the contino-
ous flow printer.

The other type of printer, drop-on-demand, only use ink
droplets needed (o form the image prodeced. There two
main (ypes: thermal, and piceoelectric. The thermal pro-
cess, such s the Cancn “Bubble Jei Printer” is based on
heating a resister in the printhead. As the printhead heats
up, & hubble is produced and the increased pressune inside
the printhead chamber forces the ink droplet out. After the
bubble collapses, more ink is drawn from the reservoir.
The piesoelectric elfect { Epson printers) uses a crystalline
material inside the printhead reservoir o oreaie an electric
fichd, whliq:h produces the pressure instemd of heat 10 release
the ink.

Materials
Ink

For inkjel prnting, colorants come in two Basic ypes: dye-
based and pigment-based. The dyve or pigment 5 primar-

ily suspended in water. Another selvent, such as alyeol or
glycerin, is added o the mixture o contrd the ink’s drying
time and thickness during manufacturing. Small amounts
of proprictary products are included o belp control ink drog
foemation, printhead corrosion, pH level, light fastness, and
codor intensity, (Martin 200449, Bath colarams have their
advantages and dissdvaninges

Dves, composed ol small, single molecoles, can be cas-

ily dissolved in water, and being transparent can provide
brilliznt safurated codor, They are ahle te refract or scatter
very linle light. However, they fade more quickly, are very
senailive to water and humidity, and mare vulnerable 1o en-
vircmental gasses such as seone,

Piaments are made of a combination of thousands of mod-
coules and are much larger than their dve counterparts. This
gives the pigmeni-hased inks the advantage of being more
stable, significantly more lightfass, and less affected by
environmental factors, The disadvaniage o these 1y pes of
inks iz that their range of color i3 smaller, producing less
saturiled and duller codors, In addition they have a greater
tendency towannds metemerism (shifting of colors under dif-
ferent light sources),
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Paper
There are four board categorics of paper: bond paper, inkjet
paper, fine ant papers, and coated papers.

Bond paper is the plain paper used in laser printers and of -
fioe copiers. 11 is made of wood pulp, which contains cel-
tulose fibers, and lignin, and is sized with rosin, The sizing
und the lignin will eventually destroy the image,

Inkfet puper, which is a slightly better quality than bond
paper, has improved extemal sizings such az starches, poly-
mers, and pigmenis, These sizes make the surface of the
paper whiter and more receptive to ink jet ouipul,

Fine art papers such as Arches, Hives, and Somersel have
been used for watercalors, drvwings, wnd traditicnal print-
muaking, The papers are mde Trom WS cotton g {al pha-
cellulose), and there is no rosin slvang or lignin, Sometimes
an alkaline huffering agent is added such as calcium car-
bonpie. The fine an papers are usually combined with dye-
based inks and vsed with RIS printers.

Coneted inkjet papers are papers thal have a receplor coaling
v aid in receiving the inks, Comted papers closely resemble
traditional color print supports, These coatings create a
higher-color range {especially for pigment-based inks), betier
image guality, grealer brightness, and ink stability, which
make them less likely o Bleed. Coalings may include ma-
terials such as silica, clay, tanium dicside, caleium carbonate,

amed varkous polymers, (lohnson 20006: 235 aod Jirgens TO0REL3),

There are many ivpes of coated papers in the market, Chie
can calegorize these papers as follows:

Microporous: the microporous coatings coniain small, inor-
ganic particles dispersed ina synthetic hinder such us poty-
vinyl acetate (Tarrani 206002: 30}, which create holes in the
coting. The ink is absorbed into these holes, which resulis
in Faster drving and prevents the ink from smearing. The
paper has a higher resistance o modsture and humidities,
Howewver, the colomnts are susceptible 10 atmospheric pod-
lutants and cause the color in the print 1o shift.” These pa-
pers offer excellent imsge guality and end o hive o glossy
o Tuster finmish, They can be used with prgment-based o
dve-bised inks. (hohnson 2003 236,

Swellable polyirer: a nonporous coating made with ceganic
polymers thal expand and surround the ink after it strikes
the paper. The coating increases brightness by keeping the
colorants feom spreading and protects the Tmage Trom al-
mospheric pollutanis. These papers are best used with dye-
hased inks. (lohnson 20603: 237),

Marte! these papers, dull and grainy in appearance, arc
cogled wilh aluminum or silicium oxides (o create o larger
color range, better shadow density, and improved resistance
Lo micdsiune.  These papers can be used wilh dyve-based and
plgment-based inks. Prints macde from matte papers ane less
vidnerable 1o pmospheric pollutanis than dyve-based inks used
in combination with microporus papers. (Jahnson 2000: 237
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I general, one of the coatings listed above can be applicd
onio a standard resin coated paper (a paper base ssumlwichied
between two polyethylene favers), which acts o reduce
wrinkling and curling from heavy ink use or a fiber-based
paper, It is recommended for a long-lasting print that the
paper hases wsed be acid-free, bufTered, and lignin-Trec.

Storage Conditions

Controlling the relative humidity (RH} is ane of the most
important factors in preserving digital prines Trom deteriora-
tion, High relative humidity acts to specd up the detrimental
chemical reactions {paper and plastics all absorb mioistiune
Frovm the airy and can lead o fading and discoloration, Inks in
digital prints can bleed through the paper suppost o the dyes
can easily bleed al high humidities. Color shifi ond chienges
in density can also occur, Relafive humidity should be Kept at
a stable poinl below 50, Whenever possible the BH should
b maimtained between 305200 with minimal luchssions,
though never below 15%-20%, Belutive humidities above
60 can quickly Tead 1o noiceable deterioration,

Controd of temperature is also very Important, Like BH,
elevated emperatures speed up deterioration, High tem-
peratures can ¢ause rapid color fading, increased yellow-
ing. especially in light or white areas, and dye degradation
and diffusion. Temperature should be maintained berween
657 and TOFF, and seasonal fluctuations should be kept 1o a
minimum, Swings in seasonal temperatures and relative hu-
miditics can be particularty damaging. Such chanses cause
stresses and lead 1o warping of the support.

Light 15 apother factor that cawses deterionstion. Most dan-
gerous is wirgvicdel radistion, which is present in natural
daylighi, artificial Aeorescent light, and the tungsten halo-
gen track lights that are popular in the moseums, All lighi
can cause the paper suppon to become weak and discolor,
as well as vellow the coatings. Imuge fading, color-hilance
changes, and vellow stain formation can also oocur. (Wil-
hielm Olctober 2003:4:46),

Air purity is critical in the life span of inkjel prints since
the dyes and pigments are much more susceptible to air
pillution thon a traditional photograph {color or black and
white), document, or walercolor. Sulfur, particulaie matier,
and other substunces aboumd in urban air. All of these doir-
reparable domage. Sulfur dioxide, nitrogen dioxide. oeone,
perosides, and Formaldehyde can react with the digeal pring
causing lading and staining. Particulate matter can settle on
prints and cause abrazion on coaled papers,

Suggestions on Creating and Maintaining Permanence

*  Undersiand oulside permanence lestng resulis, For
example visi Henry Wilhelm s soelbsite (wilhelm- reserch,
com ora digital ponting and imaging resource webslie
(dpandi.com), Join discussions about the longevity of these
prints such as the one on archival inkjet printing a1 groups,
vahoo,com/groupdarchivaleolor, The new technodogy is
challenging the imaditional ideas about photography, One

needs o adjust cxpectations.
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Creating Long-lasting Inkjet Prints, continued

¢ Select long-lasting colorants, Forexample, pigment-
based inks are more stabde than dye-based inks bt end 1o
ave g amaller color range. Corrently, companics ane im-
proving the dve-based inks” permanence and the color range
af the pigment-hised inks,

*  Seleet archival paper such as 100% cotion rag, For
cosited papers use acid-free, buffered, and lignin-Tfree paper
bases for long-term stability.

¢ Match media and paper correctly o get the optimum
permanence |see information from Wilhelm's test resulis
{wilhelm-research.com) and manulaciurers (epson.com ind
LSA canon.com/imbieonC prSuppan jsptiypeslighiTas
recommendations[. Permanence tests are specific L par-
tigudar pyvpe of ink and dye on o specilic papen'subsimale,
Substituting materials will noa vield the same results, Thind
party inks, even though less expensive may nol provide the
same value, 1T print quality and durability are a concern, i1
s best to use the brand-name inks.

*  After printing, keep prints away from light o disploy
behind glass, which decreases airflow, Tading from gasses,
and some UV exposure prohlems.

¢ Cold storage (near 32°F) of these maderials is recom-
mended as with other treditional color materials. This muay
especially be imporant during this transitionl period given
ihe short life expectancy and lack of information an digital
images. {Wagner March 2004,

#  [F cold storage 15 mof possible, store prints ina dark, dry,

and cool place. Keep humidity Muctoations 1o a mini mum.
The conditions shoukl] be 68°F (0P or lower with 300K KH,

*  Store prints flat using archival materials that have met
the requirements of the Inmernational Organization for Stan-
dardization (1503 I8902:2001), specifically the Photographic
Activity Test (150 Standand 14523: 1999, Place prints in
individual enclosures. Don’tuse paper clips, rubber bands,
Qr pressurc-sensitive tape.

¢ Keep prinis away from oxidizing materials such us
househald chemiculs,

Currently, there are oo standards Tor color images made
from digitesed files. The suggestions above are based on the
ciirmrent environmental and storge conditacns Tor irwdidonal
phoiographic media,

Foolnates

! For more information about printing technologies ses chapler 3 in
Hurald Johneson™s Mastering Digstal Pringing

* L 20000, an Chrange Shill problem resulted with the Epsan Pre-
mfurm Cilosgy and Luster Photo mecroporous papers. Shortly after
printing o these papers, sometimes cven afver 24 howrs, o sevens
vardor shift coourred, sometimes shilting tse image o bright or-
ange. Even though cosiings provide better image qualily, they also
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alloaw gasses b pormesie te paper more casily. Epsoi has since
reformuilaied ihe papers

! Codd stomge {near 32°F) of these maerials may be another op-
ticwn simce i1 is highly recommended method [or other tmditional
color matenials, See Henry Wilhelm's Tihe Care ard Permarence
of Colar Phaomgraptes Tor mose iidormation on cold storage.
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