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A(8 precious metal are: gold, silver, platinum, pallidum, rhodium,
Iridium, osmium and ruthenium)

AReacts to Sulphur containing gasesuch as air!

ASilver is soft so easily scratched, but also easily malleable

AOften alloyedwith copper to make it harder

AAnalloyis a combination of metals




Where Does Silver Come From?

ASilver is an ore in its pure state

Alt is present in rocks

Alt is mined or extracted from rocks

AOrigins include Mexico, Peru, The United States and Canada




Silver loola-likes:

A . - 1450-1670
Wh Ite m etal S I;Igey?e%ge —— 1 o Plain rim, gentle bouge,
4/ B e centre of well often raised

ASilver plating (thin application)

1700-1840 AN g8 ¥ Mg ““# Broad rim,
Plain normal-/ 1 e steep bouge
width rim

AZinc
ANickel

AAluminum
] 1700-1730 1660-90
ATl N (exports to Incised
1840) Single reeding

cast reed,
normal width rim

APewter (tin, copper, antimony)

1680-1700
Very narrow rim,
cast reeding

1670-1710
Cast reeding



Silver collections are generally an aqoy
often combined with copper

Examples:

ABritannia Silvet, 95.84% silver, 4.16% copper

AMexican Silvec 95% silver, 5% copper

ASterling Silve¢ 92.5% silver, 7.5% copper

ACoin Silvet 90% silver, 10% copper

AGerman Silveg copper, nickel and zinc
(contains no silvel!

ASheffield Plate silver plated on to copper

AVermeil- gilded sterling silver (appears golde
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APurity Marks Hallmark stamps.
Reveal the quality of the silver
content

Aa I 1 S NXxZonmspanidr
person who made it

AAssay MarksContent of the
metal

ADate Letter The year it was
hallmarked
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How hard is silver metal?

AMohs Scale of Hardness Mohs Hardness Scale 15
ASilver is a 2.53, not very hard MinerlName  ScileNumber  Common Object
ASo its soft!
AProne to scratching

AMust use tools that are softer to
clean the surface.
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Implications of cleaning silver

*Cleaning should only be done sparingly
*Use softer materials than the metal
itself so as to avoid scratches

*Know the components of your cleaning
materials

*Mild materials are bestdgprecipitated
calcium carbonate)

Precipitated (or fine) calcium carbonate
has equal particle size which reduces
scratches

Calcium Carbonate

AP



Issues with Silver Collections

ACorrosionc formation of metal oxides
AOxidation¢ natural or intentional
ATarnishc the thin layer of oxidation
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AEvery time silver is cleaned, silver is being removed

Alt is therefore a destructive or subtractive process

Alf item is silver plated, then copper will eventually be exposed
ADonot polish silver before returning to storage




Pollutants and oxidation
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https://en.wikipedia.org/wiki/Anfa
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Why does silver tarnish?

AOxygen

ASulphur gases

AFood sources: eggs, onions, mayonnaise

ARubber sources containing Sulplur
Including latex bands, ebonite, elastic bandsfs

AProteinbased adhesives

AFabricsc wool, silk

ASome paints




Does RH affect the formation of tarnish?

AHigh RH accelerates the
formation of tarnish

AMetal art work and artifacts
benefit from lower RH than that
required for organic materials

A30-40% RH is better for silver
A30-40% RH is better for metals
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Difficult if not impossible
to remove



Debate exists over which type of glove to use
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Fingerprints

AYour hand is a perfect electrolyte
ASodium chloride is a component

of perspiration
AForms silver chloride

ADarkens over time and etches
Into the metal

ADifficult to polish out



Galvanic Corrosion can occur when:

CATHODE
+
ATwo dissimilar metals are Most
touching an electrolytic cell is Hobie
established and the metal which
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MOVEMENT OF IONS

Platinum

Gold

Silver

Titanium
Stainless Steel
Brass Plating
Tungsten
Chromium Plating
Nickel

Copper

Cast lron

Steel

Lead

Tin

Aluminum
Cadmium
Galvanized Steel
Zinc
Magnesium



Niello¢ Important to distinguish from tarnish

AThree different types of niello:

AType I: silver sulfide
(monometallic)

AType II: silvecopper sulfide
(bimetallic)

AType IlI: silvecopperlead
sulfide (trimetallic)

The Fuller Brooch, Silver and Niello. Af&gaon, 9th Century.

©Trustees of the British Museum.



Important to distinguish from tarnish:
Firescale

AOccurs on sterling silver
A Can be mistaken for tarnish
ADarkened areas visible on silver

AResult of soldering or annealing
processes in the production of items

AResults at over 1000 degrees

AReaction between copper content and
oxygen creating oxides

AFirescaleexists below the metal
surface

AVery difficult to reduce or remove
ACan be confused with tarnish




Vermell: Gilded Sterling Silver

AGold does not tarnish
A2y QU LRftA&AK (0KS
AGold layer is very thin

Alnstead dust with a soft brush of
untreated flannel




What about the use of commercial products?

AProducts found in grocery
stores:

AToo abrasive
A Treat entire silver surface the same

A Can contain acids such as Thiourea
(dip and strip!)

A Not good for the environment or
your health

This Photdy Unknown Author is licensed undét BY


https://www.ppmsilvercosmetics.com/WhatsNew.html
https://creativecommons.org/licenses/by/3.0/

Commercial silver cleaning products contain:

NATURE'
MIRAc;f

ATarnish inhibitors

ASodium or potassium cyanid&
can leave residue of cyanide
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Myths and Home Remediészware!

ABaking soda and aluminum foil
ABaking soda paste

ALemon juice and salt
AToothpaste

AVinegar and baking soda
ABeer




ACultural considerations exist
AVariations within types of collections
A(Native American, Religious Collection:s

Als the silver going on view?
AWhen is the silver going on view?



Dust prior to polishing Why?

ATo reduce abrasion of the silver ¢
surface from minute particles

ATo reduce the amount of
moisture on the silver surface

ARemember that each dust (o4
particle is surrounded by water &+

ADust = moisture
AMoisture can cause corrosion



https://www.flickr.com/photos/niaid/14405212725/
https://creativecommons.org/licenses/by/3.0/

Dry Polishing Method:
Rouge cloth cleaning and buffing

Rouge cloth contains embedded clay particles Yellow cloth is a soft flannel



et Polishing Method.:
recipitated Calcium Carbonate in Ethanol or Distilled Wa

Viscosity should be like skim milk)




Before and after cleaning and polishing
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PRO Coating: ACON Coating

AProtection for several years AEventually discolors

AReduces need for polishing AMust be removed

AReduces amount of silver being AThen potentially replaced?
polished away AApplication challenges

AFume hood required
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Removal of the coating with acetone




Questions to Ask Prior to Cleaning:

AWhowants the oxidation/tarnish removed?
AWhatkind of oxidation is present?

AWhy should the tarnish/oxidation be removed?
AWhenwas the last time the silver was cleaned?
AHowmany times has the silver been cleaned before?
AWhat are therisksinvolved?
AWhat is the desiredesult?

AHow clearshouldthe silver be?
AWhat are the bestiry methods?
AWhat are the safestvet methods?




Preventive Conservation
Longterm protection withCorrosion Intercept




PreventiveConservationPreparing objects for storage

Possible damage
from contact with
plastic without
interleaving with
tissue
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Storing Silver

ACoins

Adewelry

APowdercoated enamel cabinets
AGasketed door to reduce air infiltration
APolyethylene micrdoam layered on shelves




Metals Storage: awaiting exhibition




Safe Storage Materials To Use and Why

AProcess: wrap and isolate silver AAvoid woodc due to acid
with acidfree tissue paper prior content
to inserting into Corrosion AEspecially oak

Intercept or polyethylene

(Ziplock) baggies APowder coated metal the best




Displaying Silver: 30% Relative Humidity

AAvoid exhibiting organic material
| with silver

- AOrganic and inorganic materials
1 each require different RH levels

A30-40% RH best for metals

AUnless the silver has wooden or
IVory components;
compromise?




Safe Exhibition Materials To Use and Why

APowdercoated metal
APolyethylene, polypropylene

AGlass
ALinen, cotton, polyester

Z s



Preventive measures during display

i-Shield Protector Strips

ATS2X7-1000-1-3M Tarn!
27 X 77 — Imprinted — 1000/Bag
Authorized
Made in USA Distributor
Whitney Worldwide www.whitneyworld.com
553 Hayward Ave. North — Suite 250, St. Paul MN 55128
Phone: 651.748.5000/1 .800.597.

0227 FAX: 651.748.4000




Resources:

ATalas (NYC): www.talasonline.com

AUniversity Products (Massachusetts): www.universityproducts.com
AGaylord (Syracuse, NY): www.gaylord.com

ABench Mark: www.benchmarkcatalog.com



