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THE SOLUBLE SALTS
IN THE BUILT HERITAGE
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Principal ions of the harmful soluble salts:

Cations Anions

Na* (sodium) CO;~ (carbonate)

K* (potassium) HCO, (hydrogencarbonate)
Ca** (calcium) 80, (sulphate)

Mg** (magnesium) |NO; (nitrate)
NH,* (ammonium) |CI- (chloride)
C,0, (oxalate)
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g halite " NaCl

< Chlorides sylvite sylvine KCI

n

g niter salpétre, nitre KNO,4

2 Nitrates nitronatrite ", nitratine NaNO, 2
] ammonium nitrate| nitrate d'ammonium|NH,NO; (pH<7) §
(=) B
£ thenardite thénardite Na,SO, é
3 mirabilite " Na,S0,.10H,0 H
_g Sulphates gypsum gypse CaS0,.2H,0 g
= epsomite " MgS0,.7H,0 §
= arcanite " K,SO, &
2 E
© calcite " CaCo, (pH>7) 5
2 Carbonates natron " Na,C0,;.10H,0 (pH>7) g
= thermonatrite " Na,CO;.H,0 (pH>7) g
E] trona " NagH(CO5),.2H,0 (pH>7) &
° i
2 Oxalates weddellite " Ca(C,0,)-2(H,0) f
g whewellite " Ca(C,0,)-(H,0) g
'S “Complexsalts | ettringite " CagA,(SO,)5(OH) 1. 26H,0 &
E darapskite " Na,(SO,)(NO;)*H,0 ‘%
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Origin of the soluble salts:

Natural origins:

Sea water (all ions # NO5~, NH,*)

Groundwaters (all ions)

Fresh waters (all ions)

Organic origin (NOg4, NH,*, oxalates C,0,%, HC,0,")

Natural building materials:

— ex. : sandstone of Berne (= 0.1% Ca?* et SO,%)
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Origin of the soluble salts:

Restoration materials:

- cleaning products (formic acid, ammonium carbonate)
- conservation products (oxalates)
- additives of the conservation products (ammonia)

Air pollution (sulphate, nitrogen oxides, etc.)

- dry deposition
- wet deposition
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Origin of the soluble salts:

De-icing salts
- NaCl, CaCl,,...

Alkali building materials

- Cement (Na*, K*, SO,2,...)

- Soluble glasses (Wasserglas) (K* + Na* = Li*)
- Trass (Na*, K*, Mg?,...)

Fireproof materials
- Boron salts
- Wasserglass

100 puE SEUBIEW BUOIS

3
5
]
H

— abeyy

9/M8 ~ sies a|qnjos 8y L.




20/10/2014

Stone materials and conservation of the built heritage — The soluble salts _ BR /7

The crystallization problem
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Stone materials and conservation of the built heritage — The soluble salts _ BR /8

Stone materials and conservation of the built heritage — The soluble salts _ BR /9
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Relationship berween crystal morphology and the
substrate humidity of a porous material

From: Arnold, A.; Zehnder, K. (1991) Monltorlng wall paintings affected by é

Art & Getty Conservation Inst., London, July 13-16, 1987 103-135.- The Gettym
Conservation Institute.

Nancy, rampart, 7.6.2008 (photo: C. Blauer)
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Palnt Iayer on a ceramic with halite (NaCI) eﬁlorescences (Laborexperiment)

Photo Konrad Zehnder




Maodel of disruption process by crystallizing salts

aus: Arnold, A.; Zehnder, K. (1991): Monitoring wall paintings affected by ;
soluble salts.- The Conservation of Wall Paintings. Proc. Symp. Courtauld Inst£
Art & Getty Conservation Inst., London, July 13-16, 1987, 103-135.- The Gettym
Conservation Institute.

Photos: Konrad Zehnder

— aBejuay Jing 8y JO uoReABSUD

1/ 4g  SVEs alanios auL

Nitronatrite (NaNOj;) in ceramic (lab. experiment)
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Origin of salts and water in buildings

déjections
infiltrations
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Evolution of water and salts in case of slow drying
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— => efflorescences,
g/foW patinas, crusts

=> not very harmful

— liquid transfers
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Evolution of water and salts in case of fast drying
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The hygroscopicity
(or deliquescence) problem
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Deliquescence humidity: the relative humidity above which
a material absorbes humidity from the air and dissolves
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re-Dame basilica, 2.11.2008
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Kaysersberg castel, Alsace, France, 8.05.2008
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© Vincent COURCELEAUD
(http://www.trekearth.com/gallery/Europe/France/East/Alsace/Kaysersberg/photo909171.htm)
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