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Deacidification of Paper by the Gaseous Ethanolamine
Treatment

Kyoung-Hwa Choi, Young-Hoon Kim, and Byung-Ho Yoon'

ABSTRACT

The major cause of paper deterioration is the acid-catalyzed hydrolysis of the cellulose in
paper fibres. The deacidification of paper reduces the rate of this deterioration, and it has been
reported to extend the useful life of acidic paper by three to five times." It has been recognized
the need for an effective method of deacidifying large quantities of books and documents. The
review of the current state of deacidification technology has been published recently.® The
paper points to the immediate need for a cost-effective and reliable method to save the mil-
lions of books that prish every year. It was tried to deacidify by the gaseous ethanolamine for
solving with the above the problems. Acidic paper was treated with the monoehtanolamine,
diethanolamine, triehtanolamine. In result, it was found that the rate of deacidification was in
the order of the monoethanolamine>diethanolamine>triethanolamine. But treated paper
caused very little brightness and fold endurances. For solving this problem, it was carried
with deacidify by combination treatment of the various gaseous ehtnaolamines. In result,
decreasing of brightness and fold endurane is reduced.
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Fig. 1. The effect of the gaseous ethanolamines
on the deacidification. (mono-: mono-
ethanclamine, di-: diethanolamine, tri-:
triethanolamine).

Table 1. The effect of deacidification using
the gaseous ethanolamines on pH (75

€, Vaccum gage 60)
monoethanolamine | diethanolamine | triethanolamine

0 5.8 5.8 5.8

1 8.83 6.69 5.8

2 9.35 6.94 6

3 9.22 7.01 6.04

4 9.23 7.02 6.1

5 9.22 7.5 6.18
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Fig. 2. The effect of the gaseous ethanol-

amines on folding endurance. (mono-:

monoethanolamine, di-: diethanol-

amine, tri-: triethanolamine).
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Fig. 3. The effect of the gaseous ethanolamines
on brightness. {(mono-: monoethanol-
amine, di-: diethanolamine, tri-: tri-
ethanolamine).
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Fig. 4. The effect of deacidification using the
gaseous ethanolamines on folding
endurance during aging.
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Fig. 5. The effect of deacidification time on
folding endurance during aging,.
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Fig. 6. The effect of deacidification using the
gaseous ethanolamines on brightness
during aging.
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Fig. 7. The effect of deacidification time on

brightness during aging,.
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Fig. 8. The effect of various combinng treat-
ments on deacidification. (M60: mono-
ethanolamine 60min, M30+D30: mono-
ethanolamine 30min+diethanolamine
30min, D60: diethaolamine 60min).
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Fig. 9. The effect of various combinng treat-
ments on folding endurance. (M60:
monocethanolamine 60min, M30+D30:
monoethanolamine 30min+diethanol-
amine 30min, D60: diethaolamine
60min).
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Fig. 10. The effect of various combinng treat-
ments on folding endurance. (M60:
monoethanolamine 60min, M30+D30:
monoethanolamine 30min+diethanol-
amine 30min, D60: diethaolamine
60min).
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Fig. 11. The effect of various combinng treat-
ments on folding endurance. (M60:
monoethanolamine 60min, M30+D30:
monoethanolamine 30min+diethanol-
amine 30min, D60: diethaolamine
60min).
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Fig. 12. The effect of various combinng treat-
ments on brightness during aging.
(M60: monoethanolamine 60min,
M30+D30: monoethanolamine
30min+diethanolamine 30min, D60:
diethaolamine 60min).
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