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ABSTRACT

Despite the ubiquity of electronic media, paper is still the most generally readable carrier of information.
Because paper materials are deteriorated by chemical, biological and physical factors over time, there
have been major concerns about the decay of large collections of books, publications, old maps, historical
artifacts, and written records. Therefore, manufacture of permanent paper has been a highly debated issue
in paper conservation research. Through the use of permanent paper, our new records, journals, library
books, art works, and all culturally and historically important documents can be preserved. In this study,
handsheets were made of mixture of hemp bast fiber produced by soda pulping and HwBKP varying the
amount of hemp. Physical, mechanical and optical properties of each handsheet were examined. As the
ratio of hemp bast fiber increased, mechanical properties were improved significantly, but opacity
decreased. After aging, the optical properties of the handsheets mixed with the hemp bast fiber more de-
creased than those of the non-mixed handsheet. The more mixture ratio of hemp bast fiber increased, the
more decreasing rate of optical properties increased. As a result, it was confirmed that hemp bast fiber
is a very promising resource for the manufacturing of permanent paper.
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Table 1. Soda pulping condition for hemp bast

fiber
Condition Content
NaOH dosage (% on dry wood) 25
Liquor to hemp ratio 10:1
Cooking temperature (C) 170
Heating time to cooking temperature (min.) 70
Cooking time at cooking temperature (min.) 60

Table 2. ECF bleaching condition for hemp bast

fiber

D E D
ClO: (%) 1.5 0.8
NaOH (%) 2.5
Consistency (%) 3 10 10
Temperature (C) 60 70 70
Time (min.) 30 60 180
pH 2 11 4
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Fig. 1. Change of the thickness of handsheet as
a function of mixture ratio of hemp bast

I/(before aging) fiber.
Table 3. Measurement methods of handsheet sample
Composition

Physical property Thickness . ISO 534
Apparent density (bulk) ISO 534

Mechanical property Tensile st.rength, Tensile index ISO 1924-2
MIT folding endurance ISO 5626
Colorness (L'ab) ISO 5631

Optical property ISO brightness ISO 2470
Opacity ISO 2471
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Fig. 2. Change of the bulk of handsheet as a
function of mixture ratio of hemp bast

fiber.
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Fig. 3. Change of the tensile index of handsheet
as a function of mixture ratio of hemp
bast fiber.
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Fig. 4. Change of the folding endurance of handsheet
as a function of mixture ratio of hemp bast
fiber.
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Fig. 5. Change of the brightness of handsheet as
a function of mixture ratio of hemp bast
fiber.

100

Opacity, %
~ 0
o o

—O— Opacity

50 T T
Control 10 20 30 40 50
Mixture ratio of hemp bast fiber, %

Fig. 6. Change of the opacity of handsheet as a
function of mixture ratio of hemp bast
fiber.
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