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ABSTRACT

One of the critical problems to preserve books and documents in libraries and archives is
the deterioration. Some of previous results showed that the major cause of paper
deterioration was the acid-catalyzed hydrolysis of the cellulose in paper fibres and aging rate
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of acidic paper was faster than that of alkaline paper. Therefore, It is necessary to remove
the acid in the paper for reducing the rate of paper deterioration. It has been reported to
extend the useful life of acidic paper by three to five times. Recently, It has been
recognized the need for an effective method of deacidifying large quantities of books and
document. However, in the previous many reports little attention was paid to the effect of
paper additives. In this paper, We carried out experiment about the effect of additives on
paper aging and the effect of deacidification by the gaseous ethanolamines
(monoehtanolamine, diethanolamine, triehtanolamine).

In result, it was found that the strength of aging was in the order of the alum+rosin >
alum > AKD > control and the rate of deacidification was in the order of the
monoethanolamine > diethanolamine > triethanolamine. The treatment with the gaseous
ethanolamines caused decreasing of brightness and dropping of fold endurances.

However, deacidification by combination treatment of the various gaseous ehtnaolamines
prevented from decreasing of brightness and dropping of folding endurances.

Keywords : Paper aging, Acid-catalyzed hydrolysis, Additives, Deacidification, Ethanolamines
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Figure 1. Effect of additives on brightness
during accelerated aging (90°C, 50%RH).

e "T:
80

|
|
!
i

4 —+ Control
s il

20 } ~+&D
—— AumiRosin

] 3 -3
*ordidays) [

Figure 2. Change rate of brightness by
additives during aging (90T, 50%RH).
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Figure 5. The effect of the gaseous
ethanolamines on the deacidification (mono-:
monoethanolamine, di~ diethanolamine, tri-:
triethanolamine).

Table 1. The effect of deacidification using

endurance by additives during aging(90T, the gaseous ecthanolamines on pH (75T,

0,
50%RH). Vaccum gage 60).
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Figure 6. The effect of the gaseous
ethanolamines on folding endurance
{mono-: monoethanolamine, di-:
diethanolamine, tri-: triethanolamine).
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Figure 7. The effect of the gaseous
ethanclamines on brightness (mono-:
monoethanolamine, di-: diethanolamine,
tri=: triethanolamine).
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Figare 9. The effect of deacidification
time on folding endurance during aging.
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Figure 10. The effect of deacidification
using the gascous ethanolamines on
brightness during aging,
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Figure 11. The effect of deacidification
time on brightness during aging.
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Figure 12. The effect of various
combining treatments on deacidification
(M60: Mono-  ethanolamine  60min,

M30+D30: monoethanol- amine 30min +
diethanolamine 30min, D60: di
-ethanolamine 60min).
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Figure 13. The effect of various combining
treatments on folding endurance (M60:
monoethanolamine 60min, M30+D30: mono
-ethanolamine 30min + diethanolamine
30min, D60: diethanolamine 60min).
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Figure 15. The effect of various combining
treatments on folding endurance during aging
(M 60: monoethanolamine 60min, M30+D30:
monoethanolmine 30min  +  diethanolamine
30min, D60: diethanolamine 60min}.
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treatments on brightness during aging (M60:
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