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Introduction
A selection of glasses, representing a variety of production and
decoration techniques including blown, flameworked, engraved,
cut, and optically molded glass, that were damaged by smoke in
a house fire, were brought to the CMOG conservation lab to
develop an easy to use, safe, and effective cleaning protocol.
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Experimentation

Materials/PPE
• Water
• NaOH
• Petroleum
ether
• Nitrile gloves
• Glassware
• Plastic tub
• Synthetic
brushes
• Cotton pads
• Cotton swabs
• Squeeze bottle

Based on a literature review and previous experience of the authors, 3 main methods were selected for cleaning:
water, NaOH solutions, and spot cleaning with petroleum ether.

Water
• Objects were immersed in
water baths and then gently
brushed or wiped

Glass sphere before treatment

Glass sphere after soaking in warm water

• Warm water (about 40°C) was
much more effective than both
room temperature and soapy
room temperature water

NaOH solutions
• Various concentrations of NaOH in de-ionized water (0.5 – 10.0 g/L) were
tested
• Objects were partially immersed in 0.5, 1.0, 2.5, and 5.0 g/L solutions for as
little as 10 seconds up to 5 minutes, and then immersed in a water bath.
• 7.5 and 10.0 g/L solutions were primarily used in a squirt bottle to locally
treat stubborn stains or areas that could not easily be reached with brushes.
Glass partially immersed in NaOH solution

Soot removal resulting from partial immersion in NaOH solutions of
increasing concentration (pictured L to R)

Petroleum ether

Comparing methods

Local Application

Poultices, swabs, and brushes
were all used for spot cleaning
objects that could not be
immersed in aqueous solutions.
It was also useful for minor
areas of soot that remained
after other treatments.

The effects of soapy water vs. NaOH
were tested on three bottles with
similar soot deposition (immersed for
5 minutes). All solutions loosened the
soot to varying degrees, but at higher
concentration of NaOH the soot was
removed with less mechanical action.

The most difficult areas to clean are
those that are hard to reach like in
between the coils of this
dragonstem goblet. Local
application with brush or squeeze
bottle of higher concentrations of
NaOH can be useful.

Soapy water

0.5 g/L NaOH

1.0 g/L NaOH

Recommended protocol
For objects that can safely be immersed in aqueous solutions, we recommend the following cleaning protocol:
Step 2: NaOH

Step 1: Warm water
Immerse glass in
warm water for at
least 1 minute, then
wipe or brush surface
to remove soot.

Step 3: Wash and spot treat

effective
somewhat effective
ineffective

Wash with mild detergent using brushes
or soft paper towels, rinse with
deionized/distilled water

Immerse in lower concentration of NaOH (<1.0
g/L) first and increase concentration as necessary
Immerse in or apply higher concentration
(>1 g/L) of NaOH locally

Clean any remaining spots with
petroleum ether

Test case: Flameworked wedding couple partially assembled with adhesive
Concerns: compromising the adhesive by prolonged immersion and damaging fragile glass with vigorous scrubbing.
Because a warm water test poultice was only marginally effective and higher concentrations of NaOH loosen soot more
effectively without mechanical action, we chose immersion at a higher concentration of NaOH for shorter periods.
• Piece was immersed in 2.5 g/L solution for 30 second intervals until the soot could be removed by brushing gently
• Difficult to reach areas were spot cleaned with petroleum ether on a brush

Conclusions
• Not all soot is the same, some soot can be removed with
water alone. The characteristics of the soot determine how
easily it is removed.
• The surface of the glass also plays a role in how strongly the
soot is adhered; smoother and mold-made surfaces are
easier to clean.
• At lower concentrations of NaOH more mechanical
methods, such as brushing or wiping, may be needed to
remove the soot.
• Some soot stains, especially on worn surfaces, will not be
completely removed with the methods proposed here.
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Spot cleaning residual soot with petroleum ether following NaOH soak

