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Introduction

Gilded silver objects have a thin layer of metallic gold on
their surfaces, but it does not prevent the underlying silver
from tarnishing. An alternative to mechanical removal of
tarnish via cosmetic sponge is an acidified thiourea
solution. This solution forms a complex with silver sulfide,
causing this tarnish layer to dissolve and be removed.
Conservators noticed that after an application of acidified
thiourea, objects begin to retarnish more quickly than
before. One possible cause is the presence of thiourea-
silver complexes remaining on the surface of the object
after cleaning. Perhaps these complexes start future ) Ay GO11% o Ag 71£1% AU S121%
formations of silver sulfide tarnish. It is common practice u Ag 2rxl% T " Ag 45+1%
to rinse the thiourea-cleaned area with water or ethanol

afterward to remove these complexes and reduce the wllg & ag N\M

accelerated retarnish  phenomenon. Additionally, LT T e e S "
conservators may wipe this area with a cosmetic sponge to [ : ey gy @)

remove residue as well.
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Coupon treated with: (Right) Sulfuric acid
thiourea solution: Most effective, rapid
action. (Middle) Phosphoric acid thiourea
solution: Very effective, fast.(Left) Citric acid
thiourea solution: Effective, not very fast
acting
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Methods
Coupon Preparation
Silver coupons were submerged in a basic solution of
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KCN, KAu(CN),, KOH, and KBH, for 15 minutes to plate a coupon coated with gold and silver coupon coated with gold cleaned and wiped and

thin layer of gold (gilded). relative EDS spectrum (Inset). and relative EDS spectrum relative EDS spectrum (Inset).
(Inset).

They were then rinsed with EtOH.

To create an artificial tarnish, the gilded coupons were
immersed in a .05% solution of K,S for 10 minutes,

Then they were rinsed with EtOH to remove any
remaining solution.

Chemical Cleaning Tarnished

.03 M solutions of three different types of acidified

thiourea solutions were made: Phosphoric, sulfuric, and Cleaned with ‘ Wiped with
citric. thiourea and cosmetic
These acidified solutions were used with a swab to rinsed _ sponge
clean until coupons were visibly clear of tarnish. Silver coupon coated with gold "
Coupons were then rinsed with a swab dipped in
deionized water.
Another set of coupons for each acid were cleaned with N e
the acidified thiourea solution, then wiped with a o 1 Ag 35+1%
sponge. E ey
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