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ABSTRACT

The document archives like official documents, books, maps and historic paper artifacts are primarily
based on the organic cellulosic materials. As the passage of time, these organic cellulosic materials are
slowly deteriorated by various aging factors, like light, polluted air and biological fungi. Many
researchers have been carried out the examination method of deteriorating origins, the mechanism of
aging hysteresis, and the preserving method of archival materials. One of the most simple and easiest
ways for conservation of organic archival documents is the proper storage under environmental control.
Corrugated board for archival quality container has been developed and already used in advanced
country, like Japan, USA, German, UK and Europe. In case of Korea, corrugated board for archival
quality container has been used a decade ago, but totally imported.

This study was tried to develop the corrugated board for archival quality container. Liner and
corrugated medium were specially produced and finally manufactured to E flute corrugated board. The
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physical and strength properties of permanent base paper and corrugated board were evaluated, and

compared with imported corrugated board. 4 kinds of corrugating adhesives were considered various in

order to investigate optimum adhesive for flute development between liner and corrugating medium, and

evaluate adhesion strength under conditions of storage and curing temperatures.

Keywords : Paper conservation, corrugated container, document archive, adhesive
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Table 3. pH and main component of various
adhesives

Adhesives pH Main component

6~7 Starch base
B 1175 Starch base
C 11.51 Starch base
D 6.80 EVA base

EVA(Ethyl Vinyl Acetate) A] A& 15S H2HA A
FAIE 71U Q1 CAFR R Fofol ARg-sgl o,
A2 9] pH @ Z= 2 A AHS Table 30] UEFATE

HES A e =24 545 H71st7] 9
H (KS M ISO 6588),
Abo] 2= (KS M ISO 535), 3|53} (KS M ISO
1762), 2=} QF27F= (KS M ISO 7063-1), HH o3
7= (KS M ISO 7063)2 =4 5}5ith.

3 HEE ETA] Aeke] M2 HrHE flel =
A U250 x 100 mm = A eHslo] A|H-E AZ5)H
1 UTM (Hounsfield, England)& ©]-&3}o 20
2o = ISt 71eHA A bl 1t

mm/min

Table 1. Basic physical properties of liner and corrugated medium

Type Raw material Thickness (um) Basis weight (g/mz) Ash (%) pH
Liner board SW: HW = 60:40 205.1 163.0 4.86 8.76
Corrugated medium SW: HW = 60:40 196.6 151.5 4.86 8.72
Table 2. Basic physical properties of corrugated boards for archival grade container
Type Composition Thickness (um) Basis weight g/mz) Remarks
E-flute board - 1721.3 598.8 Imported product A
E-flute board - 1566.8 505.0 Imported product B
Raw material +
E-flut . 1766.1 530.1 1st trial t
ute board Adhesive (B) 7 st trial produc
R terial + .
E-flute board aw materia 1787.2 526.3 2nd trial product

Adhesive (C)
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Table 4. Storage and curing conditions for adhesion test
Temperature (C) Curing time (min) Storage time (hr)
Storage condition 10, 25, 100 0 72
Curing condition 60, 100, 140, 180 3 0
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o] KS M ISO 5630-19]] 2] 3} 24, 48,72, 288 A| 7t
B 78k A4S
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x 240 mm 2 At F 72 50 mmeo] A S
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sl =& Jaslo] H23E S Fig 13 22 "o s
UTM (Hounsfield, England)-& o] -8-3}o] 5E7F 1jj 15
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Fig. 1. Evaluation of adhesion force by feeling
method.
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Fig. 2. RCT properties of liner and corugated
medium paper.
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Fig. 3. Folding endurance properties of liner and
corrugated medium paper
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Fig. 4. Tensile index properties of liner
and corrugated medium paper.
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Fig. 7. Changes in Ash content of corugated
board by aging treatment.
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Fig. 8. Changes in ECT of corrugated board by
aging treatment.

700 1
600 -

500 4 .\\/\
4001 M

300 A

200 4 & & & 4

Flat crush resistance (kN/m?)

100 —&[mported product A & Imported product B

—®—1st trial product —*— 2nd trial product
1] T T T T

0hr 24 hr 48 hr 72 hr
Aging time (hr)

288 hr

Fig. 9. Changes in FCT of corrugated board by
aging treatment.
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Fig. 10. Cobb size degree properties of corrugated
board.
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Fig. 11. Adhesion strength properties of top liner
by aging treatment.
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Fig. 13. Changes in adhesion strength of adhesive
A by storage temperature.
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liner by aging treatment.
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Fig. 17. Starch gelation of Normal temp. storage(L)
and cold temp. storage(R).
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B in various curing temperatures.
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C in various curing temperatures.
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Fig. 21. Changes in adhesion strength of adhesive
D in various curing temperatures.
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