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ABSTRACT

Preventive conservation is one of most important issues in the field of conservation for paper-records.
Many researchers have been studied environmental factors such as effects of humidity, temperature, bio-
logical attack and air pollutants. Air pollutants strongly associated with oxidative and hydrolytic degra-
dation of cellulose. It is important to control air pollutants in storage environment to improve stabilities
of conservation environment.

Four paper samples have been analyzed for their accelerated aging characteristics by air pollutants, sul-
fur dioxide, nitrogen dioxide, ozone, carbon monoxide. Physical and optical properties and weight molar
masses(Mw) showed that interactions between air pollutants and paper sample. Nitrogen dioxide, ozone
caused severe damage to cellulose in paper by hydrolytic and oxidative decompositions during aging.

Keywords: Accelerated aging, air pollutants, paper-record, environmental condition, long-term

custody, storage environment
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Table 1. Basic information of paper samples
Sample Basis weight, g/rn2 Thickness, mm pH, cold water extraction Remarks
Hanji 54.88 0.11 6.27 Production
Acidic paper 68.66 0.11 4.50 Document
Printing paper 79.66 0.10 9.26 Commercial
Filter paper 123.35 0.26 6.77 Commercial
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Table 3. Operating conditions of GPC analysis

Parameter Value
Injection volume 100 ym
Run time 45 min.
PL gel mixed AALS, 20 ym (x4) ,
Columns 7.5 % 300 mm ey
Flow rate 1.00 mL/min
Eluant DMAC/LiCl (0.9%, w/v)

Table 2. Accelerated aging conditions by 4 type of air pollutants for 6 days

Sample Aging condition Remarks
name Aging gas Conc., ppm RH, % Temp. C

Control - - - -
a SO, 50
lz CO? 10;(())00 50 20 Type of air pollutants
d NO, 50
e NO: 5 50 20 .
£ NO» 50 75 20 Concentratlop pf NO,
o NO, 50 75 30 and humidity,

temperature

h NO, 50 50 30
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Fig. 1. Changes in tensile index of aged paper samples by air pollutants (A), and aging conditions of

NO; (B).
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Fig. 2. Changes in zero-span tensile index of aged
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Table 4. Changes in weight average molar masses(Mw) by air pollutant for 5 days (20 'C, RH 50%)

Aging condition

Rate of change in Mw, %

(RH 50%, Temp. 20C) Printing paper Acidic paper Hanji Filter paper
Control 100 100 100 100
SO, 50 ppm 97.60 107.24 96.90 98.80
CO 10,000 ppm 96.51 93.45 100.12 98.39
O3 50 ppm 99.22 98.30 94.20 84.34
NO; 50 ppm 101.79 94.91 93.20 19.00
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Table 5. Changes in weight average molar masses(M,) by aging conditions of NO, for 5 days

Aging condition Rate of change in Mw, %
conc. /temp. /RH Printing paper Acidic paper Hanji Filter paper
Control 100 100 100 100
5/20/50 100 100.59 104.63 98.53
50/20/50 103 94.91 93.20 19.00
50/20/75 102 85.93 88.58 22.52
50/30/75 97 95.11 86.99 24.24
50/30/50 101 101.07 96.84 24.90
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