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Alternatives to Petroleum- and Solvent-Based Inks

Substitute inks available for lithographic, flexographic,
and gravure printing can reduce concerns associated with the
use of conventional petroleum-based lithographic inks and
solvent-based flexographic and gravure inks. This fact sheet
summarizes these substitution alternatives. It describes the
composition of substitute inks and some use considerations
and includes an alternatives matrix that provides comparative
information on each alternative, including operational, cost,
and quality considerations. Articles, guides, and industry
case studies are also listed. ' '

Although inks are not always considered the major
source of VOCs and solvents in the printing industry, the
decision to use substitute inks can be a beneficial part of an
overall toxics use
reduction program
and canhelpreduce
the use of hazard-
ous or toxic sub-
stances in other
materials such as
cleaning solutions. ,

The substitution alternatives presented in this fact sheet
are not all-inclusive, nor is one ink substitute recommended
over another. Examination of substitute inks should involve
thorough consideration of environmental and health and
safety tradeoffs at all stages of printing, including raw mate-
rials acquisition, processing, and recycling or disposal, and

. any new or unknown hazards in the alternative materials.

Ink substitutions include:

* Vegetable oil inks
* Radiation-curable inks
* Water-based inks

Alternative Ink Materials

Vegetable oil inks contain vegetable oils as areplace-
ment for some or all of the petroleum oil in lithographic inks.
They are available for heatset and non-heatset web presses
and for sheetfed presses and generally require no equipment
changes. While various compositions of oils such as linseed,
soy, and tung may be used, many vegetable inks today are
soy-based. Because vegetable inks penetrate paper more
slowly and set primarily by oxidation, they generally have
longer drying times. Most vegetable inks contain some petro-
leum oil to hasten drying or setting time to acceptable

standards. The amount of vegetable oil replacing the petro- -

leum oil varies with the manufacturer and also depends on:

Press type — for example, heatset inks require more
petroleum oil than non-heatset inks.
Paper type — with more absorbent paper a higher percent-
age of vegetable oil may be used.
Ink color — black soy-based inks dry more slowly than
color soy-based inks.

Because soy oil is clearer than petroleum or linseed oils,
soy ink may provide better print quality and brighter colors.
The American Soybean Association (ASA) has set standards
for the percentage of soy oil in inks and permits use of its
“SoySeal” for those that meet minimum requirements for soy
oil content, depending on ink type. Although some new color
soy inks contain non-toxic pigments and other additives, soy
or other vegetable inks may contain hazardous or toxic
materials in the pigments, drying compounds, and additives.

Radiation-curable inks include ultraviolet ink
and electron beam ink. They consist of one or more mono-
mers and oligomers that polymerize on exposure toradiation.
They generally contain no solvent and are particularly recom-
mended for some applications in lithography and letterpress.

Water-based inks are usually composed of pig-

. mented suspensions in water and film formers. Their best

application is in flexographic printing on paper, but they are
also recommended for some types of gravure printing. Both
low-solvent and100% water-based inks are available.

Substitute Inks by Type

Heatset Inks
Use of vegetable-based heatset inks pro-

vides some reductionin VOCs compared with
conventional heatsetinks. Because heatset print-
ing relies on evaporation and vegetable inks dry primarily
by oxidation, substitute heatset inks usually contain a higher ;
level of VOCs than do substitute inks for non-heatset or
sheetfed presses. Vegetable oil heatset inks commonly con-
tain 30-35% petroleum oils by weight. Increasing the veg-
etable oil content increases dryer temperature requirements
and can cause scorching of paper and dulling of finished ink
film. The dryer heat also volatilizes the ink oils, generating
VOC emissions. Ink cost can be 5-8% higher. Soy heatset
inks receiving the ASA SoySeal must contain a minimum of
7% soy oil by weight.
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Non-Heatset Inks : | :

Vegetable oil inks can be used for both non-heatset web
and sheetfed presses and can contain a higher vegetable oil
content than heatset inks. They can provide better print
quality and brighter colors. Soy-based color inks have alower
overall oil content than soy-based black inks, and therefore
dry faster. A higher percentage of the oil in color inks can be
soy-derived. Printing on uncoated paper also permits a
higher vegetable oil content than printing on coated paper.
Ink cost is often higher than that of conventional inks, but is
expected to decrease. Non-heatset inks receiving the ASA
SoySeal must contain a minimum of 30% soy oil (web inks)
or 20% soy oil (sheetfed inks).

Newsprint Inks ' .

Newsprint inks can contain a high vegetable oil content
due to the absorbency of newspaper. Because the ink dries
solely by absorption, it is possible to substitute all of the
petroleum oil with vegetable oil, and 100% soy formulations
are available. For color newsprinting, soy inks provide brighter
colors, better color control, and less rub-off. Soy inks are less
likely to build up on the plate, have less tendency to skin over,
and greater stability. They permit greater latitude in ink-
water balance, allowing more flexibility in press settings, and
provide greater coverage per pound of ink. Although black
soy-based ink can cost up to 30% more than conventional ink,
the higher cost may be offset by greater coverage and reduced
newsprint spoilage due to its smoother flow. Newsprint inks
must have a minimum soy content of 40% (black ink) and
30% (color ink) to receive the ASA SoySeal.

Form Inks

The absorbency of forms paper permits a fairly high :

vegetable oil content in form ink. Vegetable oil form inks
provide brighter colors than conventional inks. Toreceive the

ASA SoySeal, form inks must contain at least 20% soy oil by

weight.

Radiation-Curable Inks

Ultraviolet (UV) and electron beam (EB) inks cure by
polymerization on exposure to UV or EB energy. Because
they contain no solvents, they release no VOCs. They can be
used on both web and sheetfed presses. Because the inks do

not dry on the press, they can remain in ink fountains for long
periods and reduce press cleaning frequency. Maindisadvan-
tages are the high cost of capital equipment and the potential
for worker exposure to UV or EB light, which necessitates
shielding and other safety devices built into the equipment.

~ Radiation-curable inks may contain toxic chemicals, and

prolonged contact can cause dermatitis and skin sensitivity.
The cost of UV ink can be twice that of conventional solvent-
based inks; EB ink cost is also higher, although less than UV
ink. Paper printed with radiation-curable inks cannot be de-
inked by conventional means. ‘

Flexographic and Gravure Inks

The use of water-based inks in flexographic and gravure
printing can reduce worker health and safety risks, air pollu-
tion control requirements, and liability and waste disposal
costs associated with the use of alcohol solvents. Water-
based inks permitreplacement of solvent-based cleaners with
non-VOC-containing substitutes. They hold their color and
viscosity for longer periods during print runs and may pro-
vide better print quality. Because these inks cannot be cleaned
with water when dried, equipment must be cleaned more
frequently. Water-based inks are less forgiving of imperfec-
tions in equipment and may require
closer monitoring of operations.
Equipment and process modifi-
cations may be necessary. Cur-

rently, eveninkslabeled 100%
water-based may contain low
levels of solvent, usually alco-
hol, to enhance adhesion and in-
crease wetting. In some cases, pretreat-

ment may be required before discharging
water-based inks to POTWSs. Some water-based inks may
still contain heavy metal pigments that must be disposed of as
hazardous waste. De-inking of material printed with water-
based inks may be difficult.

A new water-washable ink with a “solubility conversion
mechanism” has been formulated for lithographic printing.
This vegetable-oil-based ink acts as a conventional insoluble
lithographic ink during printing but can be converted to a
soluble state and removed from press equipment with a
simple water solution. The ink can be used with conventional
equipment.
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