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Abstract
We are developing a new method for rescuing flood-damaged papers by using salt water. Immersing papers in salt

water is expected to have an effect of preventing fungal growth and even paper cohesion. In this presentation, we
focus on the salt water effect on preventing flood-damaged papers from fungal growth and possible adverse
effects by residual salts in paper. At over 3.5 mass% salt concentrations of artificial seawater, fungal growth on
cellulose materials such as copy paper, microcrystalline cellulose, and cellulose sponge were successfully
inhibited. The salt water effect of on fungal growth inhibition was also confirmed with other salts such as NaCl.
Although this effect is basically because water is pulled out of cells by osmotic pressure of high salt
concentrations, a physiological effect depending on the kind of salts was suggested. Residual salts in paper
decreased the tensile index of unsized laboratory handsheet by about 18% from that of unsized laboratory
handsheet immersed in distilled water. This salt water method was found to be promising for effective
conservation of flood-damaged papers and some cellulosic materials. Further research of residual salts in paper,
paper cohesion, desalination procedures, and drying methods are needed in order to establish a practical first-aid

for rescuing flood-damaged papers by using salt water.
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Fig. 2 Absorbance spectra of supernatants of T.  Fig. 3 Fungus growth amount at different salt Fig. 4 Fungus growth amount at osmolarities

reesei culture media. concentrations (mass %) of various salts. (Osm/ L) of various salt solutions.
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Fig. 5 Photographs of copy paper samples in petri dishes at varied salt concentrations in 7 days after inoculation of fungi.
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(a) untreated (b) Trichoderma.reesei 0% (d) Aspergillus terreus 0% (f) Aureobasidium pullulans 0%
Fig. 6 SEM images of copy paper : : .
of untreated (a), and
fungi-inocilated (c)-(g) copy paper

at 0 and 3.5% salt concentration.

(c) Trichoderma.reesei 3.5% (e) Aspergillus terreus 3.5% (9) Aureobasidium pullulans 3.5%
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Fig. 7 The optical images of cellulose sponge samples after 24 days.
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