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Humidity tolerance

Materials
High (%) Low (%)
Stone and other inert materials 40 20
Arms, armor, metals 40 20
Ethnographic bark, cloth, basketry 60 40
Botanical specimens 60 40
Ceramics, tiles, stone 60 20
Coins, Various costumes 50 30
Textiles, rugs, tapestries 50 30
Furniture 60 40
Glass 50 40
Ivory, Bone carvings Lacquer 60 50
Leather, Parchment 60 50
Paintings on canvas or wood B5 40
Paper 50 40
Oriental screens 55 50
Control  11%RH  32%RH  s1%RH  75%RH  90%RH
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Fig. 1 Christie’s and Sotheby's: auction sales (in US$) by category 2000-2014 (1<t half)
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2.1.4 YJoduaunalulad (Technological Factor)
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Types of Materials Visible light uv

Category 1: Most Susceptible

e.g. textiles, cotton, wool, silk and
other natural fibers, most paper-based
materials, watercolors, fugitive 50 lux
photographic images, most organic- (5 foot-candles)
based natural history specimens,
fugitive dyes, watercolors, some
minerals.

Category 2: Susceptible 75
e.g. high quality paper with light stable
inks such as carbon black, modern
black and white gelatin silver
photographs, textiles with stable dyes.

Category 3: Moderately Susceptible

microwatts/umens
100 lux

(10 foot-candles)

e.g., oil and tempera paintings, bone, 200 lux
ivory, wood finishes, leather, some (20 foot-candles)
plastics.
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Materials High Humidity Low Humidity

Organic

Objects become brittle
wood, paper, cotton, linen, Object swells Mold growth

and dry out
wool, silk, parchment, leather, Staining Distortion

Shrinkage Distortion
fur, feathers, ivory, bone, horn
Inorganic Object may swell and melt,

Shrinkage Distortion

glass, ceramics, metals, minerals = Bacteria



Control 11% RH 32% RH

Lac lake in oil

Lac lake in
watercolour

Red lead in oil

Azurite plus
salt in glue

Azurite in glue

Verdigris in
watercolour

s1%RH

75% RH 90

PLATE 1 The effects
of RH on light-
induced colour
change. The control
samples illustrated
had been kept in the
dark at 11% RH.

j’ d‘ 1 5
TuanzaNuFUNULANAINNY

Humidity tolerance

High (%) Low (%)

20

20
Ethnographic bark, ¢ 40
Botanical specimens 60 40
Ceramics, tiles, stone 60 20
Coins, Various costumes 50 30
Textiles, rugs, tapestries 50 30
Furniture 60 40
Glass 50 40
Ivory, Bone carvings Lacquer 60 50
Leather, Parchment 60 50
Paintings on canvas or wood 55 40
Paper 50 40
Oriental screens 55 50
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9NN (Temperature)
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Types of Materials Visible light Uv

Category 1: Most Susceptible

e.g. textiles, cotton, wool, silk and other natural
fibers, most paper-based materials, watercolors, 50 lux
fugitive photographic images, most organic- (5 foot-candles)
based natural history specimens, fugitive dyes,

watercolors, some minerals.

Category 2: Susceptible

e.g. high quality paper with light stable inks i

. 100 lux microwatts/lumens
such as carbon black, modern black and white

(10 foot-candles)
gelatin silver photographs, textiles with stable

dyes.

Category 3: Moderately Susceptible

200 lux
e.g., oil and tempera paintings, bone, ivory,
(20 foot-candles)
wood finishes, leather, some plastics.

e (Pests)
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Type of pest

Artifact effected

Fabric pests:

black carpet beetle
(larva and adult)

larval stage causes damage to fabric, fur, feathers, anything made of animal fibers

Related species: varied carpet beetle, common carpet beetle and furniture carpet beetle

clothes moth (larva and
adult)

larval stage causes damage to woolen clothes and objects such as feather hats, dolls and toys,

bristle brushes, weavings, and wall hangings

Related species: webbing clothes moth and casemaking clothes moth

Wood pests:

powderpost beetle

wooden artifacts, frames, furniture, tool handles, gun stocks, books, toys, bamboo, flooring,
structural timbers

drywood termite

wooden items of all kinds

Stored-product pests:

cigarette beetle

books, dried plants (herbarium)and seeds

drugstore beetle

boaoks and manuscripts; also beans and spices

Moisture pests:

molds-fungi

wood, textiles, books, paper products, fabrics, insect specimens

psocids (booklouse)

dried plants, herbaria, insect collections, manuscripts, cardboard boxes, furniture stuffed with
flax, hemp, jute or moss

Also referred to as booklice (plural)

silverfish

paper, paper products and textiles (cotton or artificial silk), glue backing on wallpaper

Related species: firebrats

UANY (Gaseous & Particulate)
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Building Materials

wood
o acids (formic and acetic)
plywood and particle board
o acids from wood
o formaldehyde and acids from
glues
o biocides
unsealed concrete
o minute alkaline particles
some paints and varnishes
o organic acids
o peroxides
o organic solvents
o biocides
o ammonium-containing volatiles
(aqueous emulsions)
fabrics and carpeting treated with
finishes
o urea-formaldehyde
o sulfur compounds
o flame retardants
o biocides
glues used to attach carpets
o formaldehyde (VOS-volatile
organic solvent)
o sulfur-based rubbers
plastics
o plasticizers
o phthalates
o acids

Museum Objects

* plastics used in production of many
twentieth-century objects
(i.e. cellulose nitrate, diacetate
plastic, and coatings, such as
pyroxylin)

 residues of fumigants, such as
methyl bromide

Other

ozone (also an outdoor pollutant)

o photocopiers

o printers

o electrostatic air cleaners
particulates

o dust

o dirt

o mold

o skin cells
heating fuel
food volatiles (sulfur compounds)
custodial/housekeeping products
(wide range of chemicals)
microbiological forms (algae, fungi,
bacteria)

M1319910 National Park Service Museum Handbook, 1999

HaRIHavRINaN BN IMAReANI AsuI) st Tag MuAna 19N

Object Materials

Deterioration

Metals corrosion/tarnishing
Stone surface erosion, discoloration
Paint surface erosion, discoloration

Textile dyes and

fading, color change

weakening, powdered surface

pigments

Toxtiles weakened fibers, abrasion,
soiling

Paper embrittlement

Leather

Ceramics damaged surface

Primary air pollutants
sulfur oxides, hydrogen sulfide,

and other acidic gases

sulfur oxides and other acidic
gases, particulates

sulfur oxides, hydrogen sulfide,
ozone, part'\cu|ates

nitrogen oxides, ozone

sulfur oxides, nitrogen oxides,
particulates (dust)

sulfur oxides

sulfur oxides

acid gases

Factors accelerating damage
water, oxygen, salts

water, temp fluctuations, salts,
vibration, microorganisms,
carbon dioxide

water, sunlight,
microorganisms

sunlight, water

water, sunlight, mechanical
wear

moisture, mechanical wear
mechanical wear

moisture
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Basic Toolkit
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(Cotton wool, Cotton bud) (Wire wool grade 0000)
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(Lint-Free Clean Cloth)
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Marerial Damping shock  Dusting Corrosive Muoisture Fungus
absorption effect absorption resistance

Rubberized-animal-
hair blanketing
[anti-fungus

treated) excellent average slight slight good
Cellulose wadding excellent much none varies poor
Cork good none none SOIME good
Excelsior excellent very high much high poor
Shredded paper excellent very high much high poor
Polvethylene foam excellent slight none low good
Polypropylene foam excellent shight none none good
Polystyrenc foam excellent slight none slight good
Polyurethane foam excellent fairly high  none low good
Moulded rubber-

foam good ELTH T shght much poor
Polyvinyl chloride

foam good nOmne slight much good

Polyethylene

cellular film—air

in sealed bubbles excellent none none none excellent
Polyethylene

cellular film—

open cells in film excellent none none none excellent
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Weights of materials (approximate values)

Material Weight

lb/cu.ft gm/cm?®
Leather 37 0.6
Soft wood 30 0.5
Dense wood 50 0.8
Acrylic plastics 75 1.2
Glass (common) 160 2.6
Aluminium 170 2.7
Iron (incl. steels, various) 490 7.8
Zinc 440 7.0
Tin 460 7.3
Copper 560 8.9
Lead 700 11.3
Gold 1,200 19.0
Marble, limestone 170 28
Cement 180 3.0
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Mobile Cart § 115 UUUsZIANNINVOY

v
Fic. 2. Type of mobile cart specifically designed

for Lransporting paintings and other flat works
within the museum

Mobile Trolley d115UNUYTLANINT T

Fic. 3. Lefi, mobile trolley cart for transporting
fragile three-dimensional objects. Right, flat
cart, or dolly, for moving heavy sculptures,
decorative arts or other bulky items.

LR 2 1
Folk lift ﬂqﬂﬂim%ﬁﬂﬂﬂWUWHﬂIU”lﬂslﬁﬂJu
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Flight and date Aircraft Portion of RH Altitude
Might (%) {metres)
Ottawa—Vancouver 737 Ottawa—Toronto 20 5,000
21.2.70 Toronto—Winnipeg 19 7.000
Winnipeg—Edmonton 13 10,000
Edmonton—V ancouver 13 10,000
Vancouver—Tokyo 727 Vancouver—Anchorage 10 10,700
22270 Anchorage—Tokyo 10 10,700
London—Maontreal 727 — 12 9.000!
7.297 - 6 11.,300°

1. One hour in flight.
2. Four hours in fight.
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ART Americas Corporation &t} awaasaaialse fusoamfalz Sl
1. Private and Corporate Products
a. Private Collections Valued Up to $1 Million
b. Private Collections Valued Over $1 Million
c. Specialty Jewelry Collections Coverage
d. Corporate Fine Art & Collectibles Coverage
e. Private Collector Safe Deposit Box Coverage
2. Institutional Products
a. Museum Coverage
b. Exhibition Coverage
3. Commercial Products
a. Gallery & Private Dealer Coverage
b. Conservator Coverage

c. Historic Properties Coverage

d. Artist Coverage
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