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{ƛƭǾŜǊ ƛǎ ŀ  άǇǊŜŎƛƻǳǎέ ƳŜǘŀƭ

ÅhƴŜ ƻŦ ǘƘŜ ŜƛƎƘǘ άǇǊŜŎƛƻǳǎέ ƳŜǘŀƭǎ

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

ÅReacts to Sulphur containing gases ςsuch as air!

ÅSilver is soft so easily scratched, but also easily malleable

ÅOften alloyedwith copper to make it harder

ÅAn alloy is a combination of metals



Where Does Silver Come From?

ÅSilver is an ore in its pure state

ÅIt is present in rocks

ÅIt is mined or extracted from rocks

ÅOrigins include Mexico, Peru, The United States and Canada



Silver look-a-likes:

ÅWhite metals

ÅSilver plating (thin application)

ÅZinc

ÅNickel

ÅAluminum

ÅTin

ÅPewter (tin, copper, antimony)



Silver collections are generally an alloy ς
often combined with copper
Examples:

ÅBritannia Silver ς95.84% silver, 4.16% copper

ÅMexican Silver ς95% silver, 5% copper

ÅSterling Silver ς92.5% silver, 7.5% copper

ÅCoin Silver ς90% silver, 10% copper

ÅGerman Silver ςcopper, nickel and zinc 

(contains no silver!)

ÅSheffield Plate ςsilver plated on to copper

ÅVermeil - gilded sterling silver (appears golden)



{ǘŜǊƭƛƴƎ {ƛƭǾŜǊ άhallmarksέ

ÅPurity Marks: Hallmark stamps. 
Reveal the quality of the silver 
content

ÅaŀƪŜǊΩǎ aŀǊƪ: Company or 
person who made it

ÅAssay Marks: Content of the 
metal

ÅDate Letter: The year it was 
hallmarked



How hard is silver metal?

ÅMohs Scale of Hardness

ÅSilver is a 2.5 - 3, not very hard

ÅSo its soft!

ÅProne to scratching

ÅMust use tools that are softer to 
clean the surface.



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



Issues with Silver Collections

ÅCorrosion ς formation of metal oxides

ÅOxidation ς natural or intentional

ÅTarnish ς the thin layer of oxidation

ÅEvery time silver is cleaned, silver is being removed

ÅIt is therefore a destructive or subtractive process

ÅIf item is silver plated, then copper will eventually be exposed

ÅDo not polish silver before returning to storage



Pollutants and oxidation



Tarnish

ÅCoins 

This Photo by Unknown Author is licensed under CC BY-SA

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?

ÅOxygen

ÅSulphur gases

ÅFood sources: eggs, onions, mayonnaise

ÅRubber sources containing Sulphur ς 

          including latex bands, ebonite, elastic bands

ÅProtein-based adhesives  

ÅFabrics ς wool, silk

ÅSome paints



Does RH affect the formation of tarnish?

ÅHigh RH accelerates the 
formation of tarnish

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

Å30-40% RH is better for silver

Å30-40% RH is better for metals



Protecting Silver ς wear gloves!

Fingerprints

Difficult if not impossible
 to remove



Debate exists over which type of glove to use



Fingerprints

ÅYour hand is a perfect electrolyte

ÅSodium chloride is a component 
of perspiration

ÅForms silver chloride

ÅDarkens over time and etches 
into the metal

ÅDifficult to polish out



Galvanic Corrosion can occur when:

ÅTwo dissimilar metals are 
touching an electrolytic cell is 
established and the metal which 
ƛǎ ƭŜǎǎ ƴƻōƭŜ ƛǎ άǎŀŎǊƛŦƛŎŜŘέ

ÅThere is plating: silver plating on 
ǘƻ ƭŜǎǎ άƴƻōƭŜέ ƳŜǘŀƭΦ



Niello ς Important to distinguish from tarnish

ÅThree different types of niello:

ÅType I: silver sulfide 
(monometallic)

ÅType II: silver-copper sulfide 
(bimetallic)

ÅType III: silver-copper-lead 
sulfide (trimetallic)

The Fuller Brooch, Silver and Niello. Anglo-Saxon, 9th Century.
©Trustees of the British Museum.



Important to distinguish from tarnish: 
Firescale
ÅOccurs on sterling silver

ÅCan be mistaken for tarnish

ÅDarkened areas visible on silver
ÅResult of soldering or annealing 

processes in the production of items

ÅResults at over 1000 degrees
ÅReaction between copper content and 

oxygen creating oxides
ÅFirescale exists below the metal 

surface
ÅVery difficult to reduce or remove

ÅCan be confused with tarnish



Vermeil: Gilded Sterling Silver

ÅGold does not tarnish

Å5ƻƴΩǘ ǇƻƭƛǎƘ ǘƘŜ ƎƻƭŘ ƭŀȅŜǊ

ÅGold layer is very thin

ÅInstead dust with a soft brush of 
untreated flannel



What about the use of commercial products?

ÅProducts found in grocery 
stores:
ÅToo abrasive
ÅTreat entire silver surface the same

ÅCan contain acids such as Thiourea 
(dip and strip!)

ÅNot good for the environment or 
your health

This Photo by Unknown Author is licensed under CC BY

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


Commercial silver cleaning products contain:

ÅTarnish inhibitors

ÅSodium or potassium cyanide 
can leave residue of cyanide



Myths and Home Remedies: Beware!

ÅBaking soda and aluminum foil

ÅBaking soda paste

ÅLemon juice and salt

ÅToothpaste

ÅVinegar and baking soda

ÅBeer



Considerations When Cleaning Silver:

ÅCultural considerations exist

ÅVariations within types of collections 

Å(Native American, Religious Collections)

ÅIs the silver going on view?

ÅWhen is the silver going on view?



Dust prior to polishing ς Why?

ÅTo reduce abrasion of the silver 
surface from minute particles

ÅTo reduce the amount of 
moisture on the silver surface

ÅRemember that each dust 
particle is surrounded by water

ÅDust = moisture

ÅMoisture can cause corrosion

This Photo by Unknown Author is licensed under CC BY

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



Wet Polishing Method: 
Precipitated Calcium Carbonate in Ethanol or Distilled Water
(Viscosity should be like skim milk)



Before and after cleaning and polishing



¢ƻ /ƻŀǘ ƻǊ bƻǘ ǘƻ /ƻŀǘΣ ǘƘŀǘ ƛǎ ǘƘŜ ǉǳŜǎǘƛƻƴΧ
PRO Coating:

ÅProtection for several years

ÅReduces need for polishing

ÅReduces amount of silver being 
polished away

ÅCON Coating

ÅEventually discolors

ÅMust be removed

ÅThen potentially replaced?

ÅApplication challenges

ÅFume hood required



Removal of the coating with acetone



Questions to Ask Prior to Cleaning:

ÅWho wants the oxidation/tarnish removed?
ÅWhat kind of oxidation is present?
ÅWhy should the tarnish/oxidation be removed?
ÅWhen was the last time the silver was cleaned?
ÅHow many times has the silver been cleaned before?
ÅWhat are the risks involved?
ÅWhat is the desired result?
ÅHow clean should the silver be?  
ÅWhat are the best dry methods?
ÅWhat are the safest wet methods? 



Preventive Conservation:
Long-term protection with Corrosion Intercept



Preventive Conservation: Preparing objects for storage

Possible damage 
from contact with 
plastic without 
interleaving with 
tissue



Storing Silver

ÅCoins

ÅJewelry

ÅPowder-coated enamel cabinets

ÅGasketed door to reduce air infiltration

ÅPolyethylene micro-foam layered on shelves



Metals Storage: awaiting exhibition



Safe Storage Materials To Use and Why

ÅProcess: wrap and isolate silver 
with acid-free tissue paper prior 
to inserting into Corrosion 
Intercept or polyethylene 
(Ziplock) baggies

ÅAvoid wood ς due to acid 
content

ÅEspecially oak

ÅPowder coated metal the best



Displaying Silver: 30-40% Relative Humidity

ÅAvoid exhibiting organic material 
with silver

ÅOrganic and inorganic materials 
each require different RH levels

Å30-40% RH best for metals

ÅUnless the silver has wooden or 
ivory components ς 
compromise?



Safe Exhibition Materials To Use and Why

ÅPowder-coated metal

ÅPolyethylene, polypropylene

ÅGlass

ÅLinen, cotton, polyester



Preventive measures during display



Resources:

ÅTalas (NYC): www.talasonline.com

ÅUniversity Products (Massachusetts): www.universityproducts.com

ÅGaylord (Syracuse, NY): www.gaylord.com

ÅBench Mark: www.benchmarkcatalog.com


