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In this study, PROfab Opaque Paints were evaluated to determine if
they are appropriate for use in textile conservation treatments. Dyeing of
fabrics for loss compensation or to tone stabilization materials is common
practice in textile conservation. However, dyeing is time-consuming and
impractical if the amount of toned fabric required is minimal. Toning
fabrics with paints may save time and offer artistic flexibility to mimic
patterns or mottled appearances, an option not afforded by dyeing alone.

INTRODUCTION

LITERATURE REVIEW 

Two colors of PROfab Opaque Paints
(White 01 and Scarlet 30) underwent
Oddy testing to provide an indication of
the possible impact that the paints may
have when placed in close proximity or
direct contact with cultural heritage
objects. Three samples of dry paint film
and three samples of paint applied to
unbleached cotton fabric were sealed in
test tubes with coupons of copper, silver,

ODDY TESTING

EASE OF USE

CASE STUDY

A circa 1780 cotton handkerchief in The Colonial Williamsburg
Foundation collection (accession number 1958-486) with a copper plate
print that depicts the genealogy of British rulers to George III required
treatment prior to exhibition (fig. 4). Treatment included structural
stabilization and localized loss compensation that necessitated the use of
PROfab textile paints.
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Paints and other loss compensation media have historically been
evaluated and utilized in textile conservation. In all publications reviewed,
paints were applied to cotton or silk fabrics and evaluated by similar
criteria prior to use in treatment. The following information informed
testing parameters and evaluation of PROfab Opaque Textile paints.

In 1997, Britton investigated paint and binder systems used in the
textile industry and evaluated their applications for use in textile
conservation. Versatex A.B.I., an airbrush ink, was used to create an infill
for a missing tapestry panel. Significant findings included:

• Textile paint binders require heat to cross-link and completely adhere
to textile substrates, crocking can occur if paints are not fully heat-set

• Thinning textile paints with water disrupts the ratio of pigment to
binder/thickener, consequently it is advisable to use manufacturer-
produced extenders or thinners

• Manufacturer literature reports good lightfastness, but paint binders
may yellow over time and cause color shifts

• The shelf-life of paints may be limited and manufacturer instructions
for use may be unreliable

Kaldany, Sigurdardottir and Berman published their testing protocol
and evaluations of many different loss compensation media for textile
conservation treatments (1997). This study provided detailed procedures
for testing physical characteristics, bleed resistance, off-gassing, crocking,
and lightfastness. The outlined procedures were employed in this
evaluation of PROfab opaque textile paints.

In 1998, Schmalz used Golden Artist’s Colors acrylic paint to
selectively tone a silk crepeline overlay that was used to stabilize the
deteriorated boarder of a quilt. The paints were selected for their opacity
and ability to form a non-tacky film when dry and because they
maintained flexibility, did not crock, and were unaffected by high
temperature and humidity conditions.

Blum, Reiter and Whelan employed PROfab Textile Ink in the
treatment of the Ormerod bedcover, a large block-printed textile with
significant losses in the collection of the Philadelphia Museum of Art
(2000). The textile was stabilized between nylon bobbinet on the front
and a full cotton lining that had been pained to mimic the printed design
on the back. The paints were applied using a Mylar® template created
from the object. PROfab Textile Ink was selected for its working properties
and because it can be set with an iron rather than with steam or by
washing, which may cause dimensional changes in the prepared lining
fabric.

In 2017 Britton, Stjernlöf and Stephens utilized the katagami stencil
technique to create infills for original upholstery with a complex weave
structure and surface. Jacquard textile paints Lumiere, Dye-na-flow, and
Neopaque were used in varying combinations to replicate the complex
surface. The paints were selected for their working properties and visual
appearance and performed well when evaluated for lightfastness, but
some paints performed poorly when subjected to Oddy testing.
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• The paints gave acceptable results in washfastness, lightfastness, and
Oddy testing, suggesting that they are stable enough for use in
conservation treatments.

• Crisp lines can be obtained on both open and closely woven fabrics and
paints can be blotted onto fabric to achieve a mottled appearance.

• The amount of crocking observed is problematic. The paints must be
used with undiluted Lo Crock Binder, supplied by PRO Chemical & Dye,
to avoid color transfer when used in conservation treatments.

• The paints are limited in that very pale shades are hard to obtain and
additives are required to achieve acceptable physical properties.

The author is grateful to Dr. Joelle Wickens, the staff and students of the Winterthur/University
of Delaware Program in Art Conservation, Gretchen Guidess, Neal Hurst, and the staff of The
Colonial Williamsburg Foundation for their assistance with this project.

 Do the working properties and physical characteristics of the paints
offer a viable option for toning materials in textile conservation?

 Are the chemical compositions and aging characteristics of the paints
acceptable for use in conservation treatment?

Condition concerns:

• Structural instability due
to the fine quality of the
cotton

• Visually distracting and
heavy-handed modern
darning (fig. 5a)

• Small losses, some
associated with dark
staining, that disrupted
the printed image

Treatment Performed:

1. The distracting darning was reversed (fig. 5b).

2. Fine cotton fabric was custom-dyed to match the background color of
the handkerchief. A Mylar® template was created to map the areas
that required localized loss compensation.

3. PROfab textile paints were color-matched to the areas of loss and
patches were painted onto dyed cotton following the templates. When
dry, the paints were heat-set following manufacturer instructions. The
patches were stitched to the verso of the handkerchief.

4. The handkerchief was stitched to the prepared cotton lining through the
central portion of the textile and around the perimeter.

PROfab Opaque Textile Paints were purchased in a range of colors
from PRO Chemical & Dye. Cotton lawn and silk habotai were scoured
according to PRO Chemical & Dye instructions. Three paint colors (Red 35,
Purple 84, and Leaf Green 76) were brush-applied to each of the fabric
substrates at full strength, and diluted with manufacturer-supplied
extender by 50% (weight/weight). After a 24 hour drying period, the
paints were heat-set for five minutes with an iron set to the appropriate
temperature for the fabric substrate.

Gloss and Fabric Hand

The paints were subjectively evaluated by the author to determine
the impact of the paint film on the flexibility, texture, and appearance of
each of the fabric substrates. The paints create a distinctly matte surface
that eliminates any luster of the fabric substrate. The paint layer causes
the fabric to stiffen slightly and affects the drape of dense plain weave
textiles like cotton and silk habotai. The matte surface and change in hand
are less noticeable on the open weave silk crepeline and nylon bobbinet,
likely because the open weave structure carries less paint.

Washfastness

Textiles may be exposed to water via accidental wetting, extremely
elevated relative humidity conditions, or through wet cleaning of the
object. Consequently, materials used in conservation treatments should
not present the risk of bleeding onto objects if exposed to water. The
prepared paint samples were evaluated for washfastness by applying
several drops of deionized water to the painted surface and drying the
samples between blotter paper under weight. When the samples were
dry, the paper was visually evaluated for color migration. No color was
detected on the blotter paper upon complete drying, suggesting that the
paints are washfast.

Crocking

Crocking, the transfer of color when
the surface of a painted textile is rubbed,
occurs when the pigment to binder
concentration is high. The prepared
samples were tested for their tendency to
crock by rubbing the painted surface ten
times with unpainted fabric. Each of the
samples released significant amounts of
color (fig. 2). Additional ironing slightly
reduced the amount of color released, but

Dilution

Manufacturer instructions state that PROfab Opaque paints may be
thinned with Lo Crock Binder and the depth of shade may be lightened
with Opaque Base Extender, both manufacturer-supplied. Testing
illustrated that lighter shades can be obtained by using both the extender
and the binder, as the binder alone causes paint to wick along the weave
structure but is necessary to prevent crocking, and the extender alone
results in a paint film that crocks. Even with both additives, very pale
shades are difficult to obtain due to the high pigment load of the paints.

Effect of Heat Setting

To quantify the effect of heat-setting on the final color of the paint film,
three colors of paint were applied to fabric and the samples were cut in
half when the paint film was dry. One half was heat-set following
manufacturer instructions, then colorimetry readings were taken from
both samples. The ΔE between the two sample sets averaged 1.5,
suggesting that heat-setting does not result in a noticeable color shift.

Paint Application

• The thick consistency of the paint means that painted designs tend to sit
on the surface of the textile, which can affect the crispness of the
painted line on fabrics with nap

• Thinning the paints with Lo Crock Binder improves their workability and
allows for detailed painted designs

• The paints do not spread along the weave structure of fabrics unless
they have been thinned with water or a large amount of Lo Crock binder

SAMPLE PREPARATION 

and lead and subjected to elevated temperature and humidity conditions
for 28 days. Three additional test tubes containing unpainted unbleached
cotton and three empty control tubes confirmed that test results
pertained exclusively to the paints. At the end of the testing period, the
metal coupons were visually evaluated for corrosion.

No visible corrosion developed on any of the coupons indicating that
the paints are suitable for permanent use in display or storage, based on
their evaluation within the parameters and limitations of Oddy testing.

Fig. 4  1958-486 before treatment Fig. 1  Oddy testing setup

Additional Observations

• If the painted textile is dried on a flat, smooth surface like Mylar® the
surface that was in direct contact will be glossy and slightly tacky.

• The water content of the paints caused the silk habotai to expand and
contract as the paint dried, resulting in distortion between painted and
unpainted textile. The silk took on the texture of the surface over which
the paint was applied (a pebbly texture was imparted by applying paint
over a paper towel).

not enough to be used in treatment.

Additional samples were prepared with the Lo Crock Binder additive,
supplied by PROfab. The samples were painted with a mixture of 0.4mL of
binder and 0.4g of paint, and the dry paint films were heat-set. When used
at full strength the Lo Crock Binder almost entirely inhibited color release
from the samples, rendering them acceptable for conservation use.

Fig. 2  Color crocked onto cotton 

Paint samples were partially covered and continually
exposed to visible light from two 60 watt LED light
sources with an intensity of approximately 482 foot
candle hours. After 12 weeks of exposure, colorimetry
readings were taken from the exposed (fig. 3, left side)
and protected areas (fig. 3, right side) of each sample.
The resulting data was compared against the fading
rate of a Blue Wool Standard exposed to the same
conditions. The ΔE of the three paint colors was
approximately that of a blue wool three standard. The
samples prepared with manufacturer-supplied base
extender exhibited a slightly more dramatic color shift. Fig. 3 Paint samples

Fig. 5 Distracting darning (a) was reversed, leaving structurally unstable and visually
distracting losses (b). PROfab paints were used to achieve localized loss compensation prior
to structural stabilization (c).
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