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Silver + Atmosphere

Tarnishing

Milky spots 

1. Analysis of the defects (Tarnishing and Milky Spots)

2. Artificial reproductions of defects to understand how they form

3. Potential processes to restore or avoid the defects
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g Under the Scanning Electron Microscope (SEM)



5

ta
rn

is
h
in

g Artificially reproduced and analysed

1h                                                    Exposure to K2S                                             12h

not treated ingots 



6

m
ilk

y
 s

p
o
ts

3



7

Under the Scanning Electron Microscope (SEM)
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Under the Scanning Electron Microscope (SEM)
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A - inclusion B – milky spot AgCl
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Under the Scanning Electron Microscope (SEM) after having been removed
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D.Liang et al. «Effects of Sodium Chloride particles, Ozone, 

UV and relative Humidity on athmospheric Corrosion of 

Silver» Journal of the Electrochemical Society. March 2010

Salt distribution
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Other morphologic defects: Oxidation
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Other morphologic defects: Sulfidation
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Ag

Al

Ag2S
Ag

Al

Al2S3

Al(s) → Al+3
(aq) + 3e- E0 = 1.66V

3Ag2S + 2Al → 6Ag + Al2S3

Ag+
(aq) + e-

→ Ag(s)   E
0 = 0.80V
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1. Both defects come natural and slow after a certain time

2. Tarnishing can be removed and bars can be fully restored

3. Milky spots can be removed but leave a microscopically damaged surface

4. Incubation time of both defects are variable and can be extended with protective treatments
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The information provided in this document has been drafted by valcambi.sa and is intended as general information and

is not oriented to your personal situation. The information may therefore not expressly be regarded as a recommendation.

Decisions made on the basis of the information in this document are your own responsibility and at your own risk.

Although valcambi.sa attempts to provide accurate, complete and up-to-date information, which has been obtained from

sources that are considered reliable, valcambi.sa makes no representations or warranties, express or implied, as to

whether the information provided is accurate, complete or up-to-date.

valcambi.sa assumes no liability for printing and typographical errors. The information included in this document may be

amended without prior notice. valcambi.sa is not obliged to update or amend the information included herein.

Neither valcambi.sa nor any of its agents or subcontractors shall be liable for any damages (including lost profits) arising

in any way from the information provided in this document or for the use thereof.

valcambi.sa, or the relevant owner, retains all rights (including copyright, trademarks, patents and any other intellectual

property right) in relation to all the information provided in this document (including all texts, graphic material and logos).

The information in this document may not be copied or in published, distributed or reproduced in any form without the prior

written consent of valcambi.sa or the appropriate consent of the owner. The information in this document may be printed

for your personal use.
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