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» Pervasive foxing

» Risk of delamination
BT Recto, normal illumination
Description

« Le Ballon (left) and
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« Chine collé lithographs
on wove paper

« 23.5 x 16.3 inches

Provenance
1870 - 1871

Lithographs by Emile Vernier

After paintings by
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CHINE COLLE

Technique:

« Damp 2° support

« Pasted verso of 1° support
« 1° support placed on 2°

« Plate printed on 1° as objects are pressed
together

Risk of delamination in
aqueous treatment due to
water-soluble adhesive
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LE BALLON

BT Recto, normal illumination BT Recto, UV illumination BT Recto, transmitted illumination
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LE PIGEON

BT Recto, transmitted illumination
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WHAT IS FOXING?
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Detail: Foxing, normal illumination Detail: Foxing, long-wave UV illumination




ART + SCIENCE

Aqueous Cleaning Methods Seminar

Treatments for 2" year Paper Conservation : _
with Richard Wolbers
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AQUEOUS CLEANING SEMINAR - PRELIMINARY TESTING

With agarose plugs

After

First experiment on
expendable foxed print:

* Drops of ferric chloride
(iron (IIT) form) were
applied to sample

« Agarose gel plugs
containing ascorbic acid
and EDTA were placed on
the ferric chloride spots

« The gel was effective:
proves iron (III) can be
reduced and chelated



Other expendable examples of foxed prints were treated using various reducing agents, chelators, and enzymes

Image courtesy Wikipedia

p{1-3)Dglucose [{1-3)D-glucose B{1-3)-D-glucose

Image courtesy Sigma Aldrich

Yeast 3-Glucan

Enzyme specificity

Image courtesy Sigma Aldrich

« Enzyme hydrolyzes poly-B(1—3)-glucose

« Lysing enzyme blend contains B-glucanase, cellulase,
protease, and chitinase activities; industrial quality Sodium hypophosphite

« Lyticase is more targeted; premium quality
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PRELIMINARY TESTING

Other expendable examples of foxed prints were treated using various reducing agents, chelators, and enzymes

The expendable examples are:
1. placed into a DI bath containing the reducing agent and chelator,

2. rinsed in DI water, Richard Wolbers and Madison Brockman
3. then placed in a DI bath containing the enzyme. Pl = Cip 7 s eltael
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PRELIMINARY TESTING

Other expendable examples of foxed prints were treated
using various reducing agents, chelators, and enzymes

Ascorbic acid Sodium hypophosphite
EDTA DTPA
Lysing enzymes Lysing enzymes
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PRELIMINARY TESTING

Other expendable examples of foxed prints were treated
using various reducing agents, chelators, and enzymes

Sodium hypophosphite Sodium hypophosphite
DTPA DTPA
Lysing enzymes Lyticase
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GELS CONFERENCE

International conference in
conservation science

 Held in London, UK

24 countries represented

42 papers presented:

o paper

o paintings
o objects
o textiles

o hew research

Numerous other posters presented

Polysaccharide, polyacrylic, and novel gel systems
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WHY GEL?



WHY GEL?

Agarose Gellan Gum Methylcellulose
5% (wW/v) 5% (w/v) 4% (W/v)

Whatman Filter Paper Handmade Rag Paper Machinemade Woodpulp Paper




Image courtesy of Joan Irving

WHY GEL?

Moisture Control

« Can act as a reservoir
for solutions

« Can act as a poultice for
degradation products

Physical Restriction
« Can be cast in large sheets
» Gel sheet can cover entire object

« Weight may prevent layer
separation



WHY AGAROSE?
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Chemical structure of agarose

Solution Compatibility
« Agarose is a neutral gel

« Can carry ionic and enzymatic
solutions



Image courtesy Wikipedia

Image courtesy www.siumed.edu

Chemical structure of agarose

=

sol state

———

initial gel

ageing
—

- 100°C

final gel structure

Solution Compatibility

« Agarose is a neutral gel

Can carry ionic and enzymatic
solutions

Capillarity

Pore size can be decreased with
increasing concentration

Pore size determines capillary force

Ex: 5% w/v gel releases moisture
slower than 1% w/v gel



TWINS...

BT Recto,
normal illumination
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Added DTPA and NaPO,H,-H,0 to half of the buffered solution for the
SUCTION TABLE reducing/chelating gel
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SUCTION TABLE Pre-rinsing using Dia sprayer

Solution: DI water with sodium citrate and citric acid, buffered to pH 6
and conductivity isotonic to print
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Applying first agarose sheet atop gampi barrier layer

Solution: Buffered solution, DTPA, and NaPO-H,-H,O adjusted to pH 7.5
with NaOH
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SUCTION TABLE Rinsing wit la sprayer

Solution: DI water with sodium citrate and citric acid, buffered to pH 6
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Applying second agarose sheet atop gampi barrier layer
SUCTION TABLE PRRS ° /

Solution: Buffered solution at pH 7.5 with lyticase enymes
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Rinsing with Dia sprayer

SUCTION TABLE
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After final rinse, print was placed into a drying stack
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“Le Pigeon,” BT

“Le Pigeon,” DT after bathing
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TEK-WIPE
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Surface cleaning with cosmetic sponges and white vinyl eraser crumbs
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Changing TEK-Wipe, saturated with rinse solution

TEK-WIPE

(And having fun!)
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Applying second agarose sheet atop gampi barrier layer

TEK-WIPE

Solution: Buffered solution at pH 7.5 with lyticase enzymes
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Changing TEK-Wipe, saturated with final rinse solution

TEK-WIPE

Solution: Calcinated filtered tap water, adjusted to pH 8 with Ca(OH),
B W /1.
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Brightening

Secondary support

“Le Ballon” A L* = 2.09
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“Le Pigeon” A b* = -3.23

“Le Ballon”

“Le Pigeon™

2° support

1° support

1° support

2° support




RESULTS

Brightening
Secondary support

« "Le Ballon” A L* = 2.09
« “Le Pigeon” A L* = 2.03

« “Le Ballon” A b* = -2.10
« “Le Pigeon” A b* = -3.23

Foxing Reduction

Secondary support foxing
« “Le Ballon” A L* = 4.94
« “Le Pigeon” A L* = 1.03

« “"Le Ballon” A b* = -4.63
« “Le Pigeon” A b* = -0.91

“Le Ballon”

“Le Pigeon™

2° support

1° support

1° support

2° support




TEK-Wipe
Suction Table
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TEK-Wipe

“Le Ballon”

Suction Table

“Le Pigeon"
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DELIVERY METHOD COMPARISON
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INNOVATIONS

Lot # BCBN5736V ™
> from Bacillus subtilis




FUTURE RESEARCH & APPLICATIONS

Counter Clock-wise:

Normal Light

Violet Light

Violet Excitation Stained with 1:8 Dilution of
WGA-Texas Red in PBS (10min), Rinsed with
4x PBS Rinses



FUTURE RESEARCH & APPLICATIONS
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Full immersion bathing

More materials prep for repeated steps

Treatment Protocol
Modifications

« Full immersion bath

« Local gel application on
suction table

« Blotter washing

« Use of enzymes with
higher activity

« Repeated steps/applications

« Hybrid TEK-Wipe/suction
table treatment



FUTURE RESEARCH & APPLICATIONS

Other Analysis

 Residue studies

Chromatography

Artificial aging

Mechanical testing

Conductivity tests
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