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| ABSTRACT |

Neunghwaji(Embossed patterned paper) is a unique paper used for a traditional book cover in
Korea. The research was carried out to investigate Neunghwaji's features. Physical property was
studied through a test of tensile strength and folding endurance. Also, comparative analysis of
virus resistance and waterproof ability was undertaken on Neunghwayji.

1. Folding endurance test showed that strength of non-embossed CB and HB decreased during
deteriorating duration. Embossed CN and HN showed the strength increasing at early stage and
decreasing from the 27th day of the deteriorating duration. Tensile strength was decreasing in
both cases as deterioration progressed.

2. Growth of Arthrinium sp. fungus on embossed paper was 10% less than plain paper while
Cladosporium sp. showed 20~30% less growth. Amur cork dyeing(H) showed 10~30% lower
fungi growth than Gardenia seed dyeing(C). The result indicated that embossed paper has better
virus resistance than Hanji, and Amur cork dyeing has better virus resistance than Gardenia seed
dyeing.

3. Average contact angle of CN, CB, HN, and HB was 85~92° and NON-N and NON-B was
59~63°. In detail, CN's contact angle was 1~7° higher than CB's; HN was 1~6° higher than HB.
Therefore, it was found that embossed paper has higher contact angle than Hanji thus the former
has better waterproof ability.

The research suggested production technique of Neunghwaji and studied its features related
to the technique. Neunghwaji was confirmed to have superior quality to Hanji though further
study regarding above test result is needed to complement the research.

Key Words : Neunghwaji, Tensile strength, Folding endurance, contact angle, growth of fungi
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Table 1. Age 15 to 17 century, the pattern of the Neunghwa

(eI= 2RSS, FFAIZUHTISIE, 2005)

Neunghwa pattern(Rubbing)

Time Title Use the pattern
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Table 2. Age 18 to 20 century, the pattern of the Neunghwa

(el=ESfAHRTISH, FAIZIHTISIE, 2005)

Time Title Use the pattern
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Table 3. Production tools of Neunghwaji

13



BENSAT Vol.32, 2011

o o7ke] 4715 LA}, o) YR Be & Y| of3hS St BAlo] v E shAle] W
712 7tsko] A58 S R MHE SR Y o] AnfSo] Seiski Tofal WS WA
Sof| oJs] WolA AL} HEo] Wy|A HER & o] Sakute] Hofo] TS Awatd Hr}, w3k
71e] 20| Wash) theoR AT ST SakAzh ie] 2 A S ATE) Ao,
oA oyt oo WL TN Ask F, 0Tk BEF & 9l ek

I BAE LS ke B7E 2 5o]x]

oM A AT WER & 2AY A7t 55 3, 5OFA| 9] EAATL

oIk o] ) WS AMgEE Fol7h
% A3} ok AL AT E o v
Al e, Folof Wefo] ol 8B Tk HojA

< UH|et 58k 9 550l 3oL, 53]

O
O

Of

Dyeing

Pasting folded sheets Sprinkle the paper with water Beeswax painting

Making of pattern Completed Neunghwaji

Fig. 2. The production process of Neunghwaji
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Fig. 5. Bacteria collected from Kian

Fig. 6. Bacteria collected from
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Table 4. Generals of the Arthrinium sp. and Cladosporium sp.

Arthrinium sp. Cladosporium sp.

Location of Isolation
Source

Media

Temperature

Daejoen, Korea

Daejoen, Korea

Paper(Book] Paper(Book]
PDA(Potato Dextrose Agar]) PDA(Potato Dextrose Agar)
28 28
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Fig. 9. Contact angle meter (SEO, PHX3000)
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Table 5. The growth properties of Arthrinium sp. according to kinds of Neunghwaji sample

Time
Sample

NON-N

120 h

NON-B

CN

CB

HN

HB
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Table 6. The growth properties of Cladosporium sp. according to kinds of Neunghwaji sample

Time
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Table 8. Contact angles for different kinds of Neunghwaji, unit : °

SEIXIETEHR) MA7IY &

Sample
. NON-N NON-B  CN CB HN HB
Degradation

1 6666 | 5223 | 8705 | 8748 | 8520 | 84.21
Non. 2 6525 | 6817 | 8799 | 8631 | 8547 | 8478
Degradation 3 6086 | 5828 | 8758 | 8712 | 8421 | 83.78
Average | 6359 | 5956 | 8754 | 8697 | 8502 | 8425
1 ; ; 8581 | 8449 | B84tk | 8487
Iday- 2 ; ; 8569 | 8783 | 8438 | 8643
Degradation 3 ; ; 8576 | 8437 | 9707 | 9297
Average ; ; 8575 | 8556 | 8849 | 88.15
1 ; ; 8671 | 9296 | 9637 | 94.72
18day- 2 ; ; 10679 | 8835 | 8659 | 8657
Degradation 3 ; ; 9547 | 9433 | 8790 | 8644
Average ; ; 9572 | 9188 | 9028 | 89.24
1 ; ; 9915 | 8715 | 9649 | 94.65
27day- 2 ; ; 9811 | 8763 | 8879 | 9447
Degradation 3 ; ; 8616 | 9173 | 9297 | 8887
Average ; ; %47 | 8883 | 9275 | 9273
1 ; ; 9188 | 8830 | 8758 | 90.22
36day- 2 ; ; 9578 | 9517 | 9320 | 90.18
Degradation 3 ; ; 9%61 | 8995 | 9350 | 91.15
Average ; ; 9409 | 9114 | 9142 | 9051
1 ; ; 8821 | 8827 | 9307 | 83.26
45day- 2 ] ; 10132 | 9184 | 8598 | 8347
Degradation 3 ; ; 8721 | 8727 | 8827 | 8378
Average ; ; 9225 | 8912 | 8910 | 8350

o, S
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