


Biodeterioration

Biodeterioration of art monuments i1s defined as a
natural phenomena where microorganism in his

life circle Is deteriorating
various organic substances

as well as natural resins
or cellulose fibres.






Biodeterioration of wood and bricks




Biodeterioration products

released from variouskind of
filamentous fungias

hydrolytic.and cellulolythic enzymes
and organic acids

accelerates further hydrolysis of cellulose fibres

from paper or canvas ground



Fungal growtn conaitions

PH trom 5 to /
nigh relative numiaityo to Y0
jointly witn temperature from 20 to's0

-
S

gnificantly promotes this proce
This phenomena on.one Side represents a life circle
Of various microgrganisms present on art

monumer

but on the other sigdé could represent a serious

problem for a restorer



BIOCEterioratuon of pastel ground

Viechanism:

RUNGgANNTECUONNSGEVE0PING ONELNE PIGITIERNE COVETET
POrOUS PAINTECSUNHEACE

1'ne main SOUrces

Starcn glue and someorganic Waste

—r

from various fixatives.

The main promotors

50% relative humidity
temperature from 20to 30 C
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Aspergillus niger, stereo microscope magnification 12 x



Mechanism of fingal infection on pastel surface



Conseguences

Secretion of [ICAcycle organic acids, maostly Citric,
oxalic, malic of fumaric acids could react witn pastel
pigment transferring it to Its salts decolourising

Secretion of lypolytie, hydrolytic and cellulolytic
enzymes

The influence of secreted organic acids on the paper
fibres often results as a brownish circles and spots
of carbonised cellulose fibres.



Stereo microscope, magnification 25 x



Filamentous fungi spores on pastel surface
Scan electron microscope magnificarion 1000 x




Frevention

1'Ne presence ol sorr ;3 g gments pased N copper, T
lIead OxIdes ana saits tustally DIOCK loCal Infecton, wn

(e other [ ig eNtS plays a neutral role

Dry atmosphere and air circulation in exnipition nalls
Inhibits the growth'of fungal micelle as the natural

protector
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Filamentous fungi hyphae on pastel surface
Scan electron microscope magnificarion 150 x




Aspergillus nigehypae on cellulose fibers
Optical microscope magnification 100x




Portrairt of Miss Lunal ek, samp



Restauration and prerestauration

Drying: ofithe whole painted surface aswell'asthe and
ItS ground inithe dry chamber

Mechanical cleaningof fungal myceliafrom the
painted surface

Sterilisation of whole picture using gaseous
formaldehyde for denaturation

of fungal myceliaand spores



H.Froschel : fungal infectet pastel After restoration



conservation or past

Conservation or pastel:painte! su'[a- 4 soiL ution |
BeNZ- Isotazolonein etnanol ( 1 - 4 )(In previous
ulru'ﬂmm@uls StEputiate1n e&iumd 1 4 ) wa
Sprayed on theinner siae of the protecting glass

Thin layer of this preservantenablesindirect contact

of its vapours and pastel surfacein the distanceof a
few millimetres




Biodeterioration of oil' ground

Mechanism

Fungal ifection of flaxen canvasbasesstart from the
pbackgroundof oil' picture It Is influenced by micro
condenseof water that a resuls as a microtransportof
waterfrom outletwalls towardsinnerexhibitionwalls.

Promotors

With Increasedspring or autumn humidity and the
temperaturesrom 20 to 30 C fungal infection of lime
canvasimpregnationin the back side of the oll picture

starts



Biodeterioration of: oil' ground

ACATter;  consuming  the available ™ organic
compounds from' the surface of l[ime areas
fungal- growtn: 1S penetrating into; a lime-chalk
ground where fungal hyphae are growing from
the backsidetowards the surface

A The increasing ofithe amount of- fungal biomass
and the activity of I1ts metabolic products,
enzymesand organic acids,results in stretching
of the painted surface



Mechanism of dngal infection offlaxen canvas



Fungal infection offlaxen canvas
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Aspergillus niger, stereo microscope magnification 12 x




Filamentous fungi and canvas fibers
Scan electron microscope magnificarion 151000 x



