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ABSTRACT

We manufactured natural dyed Korean traditional paper (Hanji) for cultural properties
conservation and storage with goldthread (Coptis chinensis) and silver nitrate (AgNOs).
Goldthread and silver nitrate are known to be an excellent antimicrobial activity, The effect
of content of goldthread and silver nitrate on properties of dyed Hanji was investigated.

Color strength of dyed Hanji decreased with increasing content of silver nitrate,
After—mordanting with 3% silver nitrate improved lightfastness of dyed Hanji, Tannic acid
treatment increased K/S value of dyed Hanji. As the amount of the increase in goldthread
content was reduced silver nitrate content, Sim—mordanting method was used for
simplifying manufacture process, Silver nitrate sim—mordanting method increased K/S
value of goldthread than after—mordanting method.,

Keywords: Hanji, traditional Korean hand—made paper, natural dye, high performance
paper, conservation and storage, cultural properties
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Bl BE - 2EE MAGMX| JH (H12)
Table 2. Colors of Hanji dyed with goldthread
Mordanting ﬁ;zldfgef‘)i (%‘f“il‘\lv(v):"‘f‘) L a* b Munsell H V/C K/S
0 73.17 ~141  41.80 7.0Y 7.3/5.9 2.49
3 72.61 -115  33.86 6.7Y 7.2/4.7 1.84
10 6 72.32  -121 3154 6.7Y 7.2/4.4 1.70
9 73.03  -1.00  30.76 6.4Y 7.2/4.3 1.57
0 68.24 0.65 42.20 5.8Y 6.8/6.0 3.46
3 67.77 0.22 36.01 5.9Y 6.7/5.1 2.74
After 30
6 66.84 0.02 33.13 5.9Y 6.6/4.7 2.58
9 66.49 0.18 31,35 5.7Y 6.6/4.4 2.45
0 66.12 2.37 43.88 5.0Y 6.6/6.3 4,22
3 65.85 0.99 36.47 5.4Y 6.5/5.2 3.17
%0 6 66.28 0.82 34.88 5.4Y 6.6/4.9 2.89
9 65.82 1.17 33.50 51Y 6.5/4.8 2.80
3 69.94 0.62 38.74 5.6Y 6.,9/5.5 2.67
10 6 70.54 0.60 37.79 5.6Y 7.0/5.3 2.46
9 70.21 0.41 35.56 5.6Y 7.0/5.0 2.99
3 69.03 0.99 42,51 5.6Y 6.9/6.0 3.30
Sim 30 6 69.20 1.20 41,76 5.5Y 6.9/5.9 3.16
9 69.20 1.34 41,41 5.3Y 6.9/5.9 311
3 65.77 2.01 41,61 5.1Y 6.5/5.9 3.92
50 6 66.91 1.74 41,70 5.2Y 6.6/5.9 3.65
9 67.84 2.14 42.85 5.0Y 6.7/6.1 3.60
- - 79.90  —0.09 2.73 4.6Y 7.9/0.3 0.23
- After 3 | 69.88 3.8 8.37 8.0YR 6.9/1.5 0.66
(Ts"j‘yfn(‘fvjcf“i 10 - 69.54 1.62 41,24 5.1Y 6.9/5.9 3.01
10 After 3 69.16 1.02 34.69 5.2Y 6.9/4.9 2.33
10 Sim 3 68.48 2.38 38.52 4.6Y 6.8/5.5 2.86
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AgNO; and K/S value,
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Table 3. Color change of after—mordanted Hanji dyed with goldthread after light aging

Goldthread  AgNO; 0h 72 h
(%, o.w.t.) (%, o.w.f.) | L* a’ b° Munsel HV/C L° a’ b Munsell H V/C
0 71,98 -1.37 40.31 7.0Y 7.1/5.6 73.24 0,52 22,83 4.5Y7.2/3.2 17.63
3 70.54 0,31 32.17 5.4Y 7.0/4.5 66.16 4.37 3211 2.9Y 6.5/4.7 5.97
10 6 71,72 —-0.,23 32.03 5.8Y 7.1/4.5 63.13 4.95 34.41 2.9Y 6.2/5.1 10.31
9 72,20 -0.38 31.14 5.9Y 7.1/4.3 61.44 4,98 34.20 2.9Y 6.1/5.1 12,40
0 68.15 0.77 42,44 58Y6.8/6.0 70,79 246 2912 37Y7.0/4.2 13.68
3 66,11 1,04 34.2 52Y6.5/4.8 68.37 3.97 29.27 29Y6.8/4.3 6.16
30 6 66.55 0.69 33.69 54Y6.6/4.8 64.89 476 3260 29Y6.4/4.8 4.53
9 66.85 0.57 31.77 5.3Y 6.6/4.5 62.6 541 3265 2.5Y6.2/49 6.50
0 65.85 1.64 41.71 5.83Y 6.5/5.9 68.39 30.62 30.62 3.6Y6.8/4.4 11.47
3 64.49 222 36.11 4.7Y 6.4/5.2  67.66 2892 2892 2.8Y6.7/4.3 8.06
%0 6 65.13 1.44 35.37 5.1Y 6.4/5.0 65.16 31.85 31.85 2.5Y 6.4/4.8 5.21
9 65.66 1,37 32,79 4.9Y6.5/4.7 6299 32.33 32,33 2.2Y6.2/4.9 5.38

Table 4, Color change of sim—mordanted Hanji dyed with goldthread after light aging

Goldthread  AgNOs 0h 72 h

(%, o.w.f.) (%, o.w.f) | 1* a* b°  Munsell HV/C L’ a* b°  Munsell H V/C AE
3 68.85 148 3832 51Y6.8/5.4 67.6 479 2649 20Y6.7/40 12.35
10 6 69.55 1.82 36.97 4.8Y6.9/5.3 639 563 27.64 1.7Y6.3/42 1155
9 68.55 153 34,47 48Y6.8/49 5919 644 2972 1.6Y5.8/4.6 1159
3 6795 1.62 41.86 53Y6.7/5.9 67.53 525 2893 21Y6.7/4.4 13.44
30 6 68.97 141 4222 54Y6.8/6.0 6804 373 27.7 29Y6.7/4.1 14,73
9 68.38 1.86 41,32 51Y6.8/5.9 6479 526 2872 21Y6.4/4.3 1354
3 63.13 3.34 39.63 4.4Y6.3/5.7 64.42 577 2921 19Y6.4/4.5 10,78
50 6 65.85 232 4115 49Y6.5/5.9 66 4.04 2689 26Y65/40 14,36
9 67.52 2.82 432  A7Y6.7/6.2 67.12 4.91 3044 25Y6.6/4.5 12.94

Table 5. Color change of Hanji pre—mordanted with tannic acid after light aging

0Oh 72 h
Dye AE
L’ a’ b’ Munsell H V/C L a’ b’ Munsell H V/C

Tannin 5% 78.88 —-0.14 3.43 49Y 7.8/0.4 7694 121 852 1.7Y 7.6/1.2 5.6
Tannin 5%,
AgNOs 3% 70.01 4,10 10.02  85YR6.9/17 69.9 4,06 2112 1.6Y 6.9/3.2 1.1
Tannin 5%,
goldthread 10% 69.53 1.62 41,24 51Y6.9/5.9 69.04 350 2419 2.6Y6.8/3.5 17.2
Tannin 5%,
goldthread 10%, 69.50 1,12 35.88 51Y 6.9/5.1 66.4 492 3051 25Y6.6/4.6 7.3

After—AgNOs 3%

Tannin 5%, goldthread

10%, Sim—-AgNO; 3% 68.64 2,82 39.62 45Y6.8/5.7 6834 495 2878 23Y6.8/4.3 1.1
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Table 6. Color change of after—mordanted Hanji dyed with goldthread after wet aging

Goldthread ~ AgNO; Oh 72h AR
(%, o.w.f.) (%, ow.f)| L a” b Munsell H V/C L a” b* Munsell H V/C
0 73.64 —1.29 4261 69Y7.3/6.0 69.36 0.70 37.12 5.3Y 6.9/5.2 7.2
3 72.59 —-0.80 34.56 6.4Y7.2/4.8 69,43 1,07 32.61 4.8Y 6.9/4.6 4.2
10 6 71,52 —1,01 30.44 6.5Y 7.1/4.2 64.45 4,72 3218 2.9Y 6,4/4.8 9.3
9 72.26 —0.50 30.13 6.0Y 7.2/4.2 62.68 6.05 31.14 2.1Y 6.2/4.7 11.7
0 68.8 0.67 43.41 5.9Y6.8/6.1 64.55 2,68 38.03 4.4Y6.4/5.5 7.1
3 68.22 0,10 36.56 6.0Y 6.8/5.2 65,57 1,42 33.34 4.8Y 6.5/4.7 4.4
%0 6 66.39 0.33 32.87 5.7Y 6.6/4.6 63.03 3.51 32.49 3.7Y 6.2/4.8 4.6
9 66.38 —0.15 30.84 6.0Y6.6/4.3 60.88 4.69 31.42 2.9Y6.0/4.7 7.4
0 66.53 2.82 45.79 4.9Y 6.6/6.6 61.51 4.58 39.22 3.7Y 6.1/5.7 8.5
3 66.09 0.68 37.25 57Y6.5/5.3 62,18 2.81 33.27 4.1Y 6.1/4.8 6.0
%0 6 66.47 0,50 34.31 56Y6.6/4.8 6298 3.59 32.67 3.6Y6.2/4.8 4.9
9 65.67 143 35.61 5.1Y 6.5/5.1 61.09 5.32 34.12 2.9Y 6.0/5.1 6.2
Table 7, Color change of sim—mordanted Hanji dyed with goldthread after wet aging
Goldthread ~ AgNO; Oh 72h
(%, 0.w.f) (%, o.wf)| L a' b*  Munsel HV/C L' a' b°  Munsell H V/C AE
3 73.58 —0.9 41.25 6.6Y 7.3/5.8  69.38 0 35.43  5.8Y6.9/5.0 7.23
10 6 72.91 —-0.78 38.78 6.5Y7.2/5.4 6535 233 33.76 4.3Y6.5/4.9 9.59
9 70.88 —0.21 35.46 6.1Y 7.0/5.0 61.8 4,53 32.66 3.1Y 6.1/4.8 10.62
3 68.91 0.76 41,98 58Y6.8/5.9 6448 18 3594 4.8Y 6.4/5.1 7.56
30 6 70.1  0.88 4257 5.7Y 7.0/6.0 65,77 1,81 36.38 4.8Y 6.5/5.2 7.61
9 69.62 1,12 4177 5.5Y 6.9/5.9 63.84 292 35.75 4.2Y 6.3/5.2 8.54
3 65.7 1.81 4111 5.2Y 6.5/5.8 61.83 3.01 35.84 4.2Y 6,1/5.2 6.65
50 6 67.45 1.65 41.87 5.3Y 6.7/5.9 63.01 2.46  35.7 4.5Y 6.2/5.1 7.64
9 68.65 1.76 42.68 5.2Y 6.8/6.1 64.29 2.32 36.3 4.6Y 6.4/5.2 7.75
Table 8. Color change of Hanji pretreated with tannic acid after wet aging
Dye O b 72 b AE
L* a b Munsell H V/C L" a b Munsell H V/C
gannic acid 5% 70,94 080 4317 57YT1/61 6482 3.53 3670 39Y64/53  9.31
Tannic acid 5%
Goldthread 10% 66.45 2.24 37.32 4,7Y 6.6/5.3 63.55 5.27 35.70 3.0Y 6.3/5.3 4,50
Sim—AgNOs 3%
Tannic acid 5%
Goldthread 10% 68.46 1.54 33.93 4.8Y6.8/4.8 64.27 5.41 32.63 2.6Y 6.4/4.9 5.85

After—AgNO; 3%
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Table 9. Content of silver in goldthread dyed Table 10, Content of silver in tannic acid pre—

Hanji treated Hanji
Goldthread AgNO; Content of silver Tannic acid Goldthread AgNO; Con.tent of
(%, owt) (% owf) (opm) % o) (howf) (howf) v
0 6 1907.2 0 10 3 111.0
10 3 458.0
10 6 1935.6 0 10 6 383.1
30 G 736.9 5 10 3 o7.1
50 6 430.6 5 10 6 522.7
H 10% AFA7E 17,28 ey Zdsto)] 713 #of 3.4 MiEtx|o| 2 stz
o Alom v Bhdalet gRs asste] Azt Az Mg ot 0] ghe 24 ATH= Table 99}
ARt s aoke Ak AR el Sfstel A ek ool F & 9| ool SNl utet M| o] 2]
dhe glom veht Ak g Aele) Aot 4% giepo) grashs A & 4 Atk whebd o] agw
Al Aike A2zt Mgxe] B E o] ATHAL o= 35HEQl berberineT} & 0] &8 7He ofol 24 9]
& AT EHo)7] ujite] FA|ofl T2 Al AR AAsH Ao
Az,
3.3 Migtx|o| HAlHst EM FA oo R Az Ao} epdAkg ARgato] A
Ao T MEA 0] HA1US} T AT Table 6 ZF AEA|2] 20| RS Table 100 trekrt, Foi¢]
3 e}, $A93) 5 AFx 0] Aaigro] FAst T A Hohs BAAMOR AR A3 of & Fepe] g4t
AgrEch gk}, WAL 3%9) 6% FolgAl FRe) 5w, EhARS MAje) shE Ak 3% Folo] e
ol FAgle] MARgke] Fol QR TE AL, R Fero] AASI AN, HARE 6%2) 9= S7181,
o] GaA|o| A ik Fufjdo] Mzlgro] Fof ¢ rrt 2
A vhEt Ak dlgdo] 4] Ast A] Ajgkx| 2] A
of ua o] He Ao ekt 4.4
FAE AFER 2] S4)e5} & Ajo] WSk Table 73
2}, Aikeo) ofo] Z7igtol wabk] &4 A5} 5 M) Fado] 943 A0 A Yol AL AgF
w7k BAES] B A ] Zrph BRI BE - RIS P NIAES Azsln 1 F
5498k A gk 0] AR R ot RS i Ao 3 EAo] tist] A7 AaE aorshu theat gt
2 werg, Aare S el Qx| 9] ARl Fag #9
EA A 0] SAGSE T o] WEH= Table 7 OUF Aol JFE FAIL odrh FAkee] Tt
3 o AR o] o] FUbE] meba sAdE & o B9} gakFe] Woblnt ehdat 5% 1A
ARG F71etnh BAAY] A9 WAare ofe) & F W QAT AIAE ehdAbe oiggshE Ao} v
77t 419t A ARk o] AR S otgaks 2= 7 A9 glovt ehdak HA e & FR0) gakke ot
Ao ghekect, Ak, Ak e ghele) Axte gaxzlon, d
BhdAt 5% AR el AEH o) SAldet 3 s AR A Fae B4 vk Aol 3
Table 83} Zt}. aste] ool HAUshA ehdat A4 o AAFE F7HAF
2o gelom Qalstol Az MFA|e) HAAst & Ak v g AASHe Ro] MFkxe] AR ES T
AR gEe Ak v ol ofsto] Zasilrt, EfAL 5% AL, B4t 5% HA R Ao ME Hake v
A e AAWMWE Ao vfg e M o] H4d  Fol BAHEES P MR H4d5 B4
3} A] AR RS 4 A7 Ao deEd, ojA] s} 547} o] AAre vgo] A ol
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