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— Manufacture of Super Eight Colors Changhoji —
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ABSTRACT

The purpose of this study was to manufacture colored Hanji for interior materials by combining color
therapy and natural dyeing. To manufacture colored Changhoji for interior materials, seven species of
dyestuff were selected as a results of preliminary natural dyeing. As mordants, 0.5% AIK(SO4), *+ 12H»0
and 0.5% Cu(CH3COO),'H,O solution were used respectively. To estimate natural dyeing properties of
Changhoji, the value of L",a", b and Munsell H V/C were measured by spectrophotometer. The super
eight colors produced as follows; red from safflower, orang from goldthread and gardenia, yellow from
turmeric, green and turquoise from indigo and pagoda tree flower, violet and magenta from sappanwood,
and blue from indigo.

Keywords : Hanji(Korean traditional paper), Changhoji, Natural dyeing, Mordant, Super Eight
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Table 1. List of dyestuffs for super eight colors

9100 o] ket of ] 2] o] A Zo] thrhz HA| 2 A)
of ol 2] ok 4 W& A 2| 2.9} o]t Fg3h Aol
ok A2\ 50) o F70l A ejo] Hetu = F7ro)
715} ALg ALY BAol B MRS 243 BUF 9
&, 92% 98k A8 o B S, AEdA Hk,

W% 4Gl =gl §7] uh ol Weluae 7]
A

=3
‘Super Eight Colors’ &} gt} 2 o3 JLo]| A1 = Color
therapyol] 2-8%| 1L ¢]+= Super Eight Colors & 7|& 2.
EO|S S HET e AR AY AES AR
Sk, ol & ol okl A% WAl 5 S
Az3gck. ok WAL H5A\2 A 2o} 3
3jo] Qle2lo] €2 & Az 2ol HETFEAS 4
=5ha7 sk

No. Korean name Scientific name Common name
1 T3} Carthamus tinctorius Safflower
2 B Caesalpinia sappian Sappanwood
3 ] A} Gardenia jasminoides Gardenia
4 2 Curcuma longa Turmeric
5 S Cotinus coggygria Smoke tree
6 1] Coptis chinensis Goldthread
7 ko1 3= Phellodendron amurense Amur cork tree
8 )3} Sophora japonica Pagoda tree flower
9 2 Persicaria tinctoria Indigo plant (powder indigo)
10 A ZHA) Gardenia jasminoides Gardenia (blue)
11 P Lithospermum erythorhizon Gromwell
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0R 15 Y 25T 0L, T 2202 EFAA £ L8194tk TATH 9] S4-E Table 20] LRy Lt
FEEd2 s<7|(EYELA, NE-2001) 2 53} o
3 EAAZ/|(EYELA, FD-SN)2 2aslat 5 on 2.3 HEH A=
Z ARSIt A2 g o] 88t &3l T TRHAIK(SO4)212H0, 15, EFAIHsteh] 9 =
Ast i o 2 Bursl stk H o= Al FoAE g AFE[Cu(CH3COO0),-H,0, Extra Pure, Junsei Chem.]
FAlES, AAES AFNHAZ A HE A AE 2 SF5E o188t 42 0.5%(wt.) &2 A=
2 FeJ3to] AHgsHsLt. 3fof Abg3l9Th
2.2 3tx| 2.4 SM WY
AAQAL T FBA L CALe] Al X FEA,  zhzke] ZAI AR Pfato] Table 39] 2402 AHE
H) 9§ B LB 0§ FEAS Pt A oM K1) 18002 AGska AfelA] A S
Table 2. Characteristics of Changhoji for natural dyeing
Sunji BUJ uus”
Fiber Paper mulberry*** Paper mulberry Paper mulberry
Cooking liquor NaOH NaOH NaOH
Dispersant PAM PAM PAM
Bleaching NaClO NaClO Non

Forming method Ssangbal-choji

Ssangbal-choji Ssangbal-choji

* BUJ : Bleached Unyoungji  ** UU]J : Unbleached Unyoungji

Table 3. Natural dyeing procedures of Changhoji

#%% Paper mulberry : Broussonetia papyrifera (Thailand)

Dyestuff Mordanting Dyeing
Colors Kinds (%?0;1.‘0&.1. ) Stage  Mordant C(‘j/‘;)c ) 2;;::3 Step 2;;::3

Sappanwood 5, 10 Pre Al 0.5 10 Single 30

Red 10 After Al 0.5 10 Single 30
Safflower 10 Pre Al 0.5 10 Single 30

Smoke tree 5 After Al 0.5 10 Single 30

Orange Goldthread 5, 10 Pre Al 0.5 10 Single 30
Gardenia 5, 10 Pre Al 0.5 10 Single 30

Yellow Turmeric 5, 10 Pre Al 0.5 10 Single 30
Powder indigo 18 - - - - Ist 30

Green Pagoda tree flower 3 Pre Al 0.5 10 2nd 30
Smoke tree 5 After Fe 0.5 10 Single 30

Powder indigo 24 - - - - Ist 30

Turquoise Pagoda tree flower 1 Pre Al 0.5 10 2nd 30
Powder indigo 20 - - - - Ist 30

Goldthread 3 Pre Al 0.5 10 2nd 30

Blue Powder indigo 37, 67 - - - - Single 30
Gardenia blue 20 - - - - Single 30

‘ Sappanwood 3,5 After Cu 0.5 10 S?ngle 30
Violet 5 Pre Fe 0.5 10 Single 30
Gromwell 5, 15, 20 Pre Al 0.5 10 Single 30

Magenta  Sappanwood 1, 2 Pre Al 0.5 10 Single 30
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Table 4. Natural dyeing of red
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Dyestuff Sappanwood Safflower
Dyeing Conc.(%, o.w.f) 5 10 10 10
methods ~ Mordanting Pre-Al Pre-Al After-Al Pre-Al
Dyeing step Single Single Single Single
L 61.34 57.10 74.28 82.73
Sunji a: 28.97 28.64 13.13 6.34
b 7.17 6.07 7.95 1.60
Munsell 0.9R 6.0/7.3 0.4R 5.6/7.2 6.9R 7.3/3.4 0.8R 8.2/2.1
L 58.76 57.33 73.05 81.76
a 30.62 29.08 11.80 7.59
Colors BUI b’ 7.92 8.01 7.77 2.63
Munsell 1.2R 5.8/7.7 1.5R 5.6/7.3 7.5R 7.2/3.2 2.5R 8.1/2.3
L 56.75 56.29 69.06 78.02
a’ 30.17 27.78 15.73 6.96
vy b’ 10.21 8.83 10.46 6.28
Munsell 2.7R 5.6/7.5 2.3R 5.5/6.9 7.6R 6.8/4.1 0.4R 7.7/2.1
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Table 5. Natural dyeing of orange
Dyestuff Smoke tree Goldthread Gardenia
Dyeing  Conc.(%, o.w.f) 5 5 10 5 10
methods Mordanting After-Al Pre-Al Pre-Al Pre-Al Pre-Al
Dyeing step Single Single Single Single Single
L 76.61 81.11 81.06 81.42 81.46
.. a 3.76 -2.92 -2.27 -0.68 -0.23
Sunji X
b 28.51 38.15 39.80 19.94 29.58
Munsell 2.9Y 7.6/4.2 7.8Y 8.1/52 7.2Y 8.1/5.5 6.4Y 8.1/2.7 59Y 8.1/4.1
L: 74.39 80.11 80.79 80.25 81.25
a 4.88 -2.76 -1.57 -0.32 0.73
Colors  BUJ b’ 31.19 36.30 38.90 2235 29.34
Munsell 2.6Y 7.4/4.7 7.7Y 8.0/5.0 6.6Y8.0/5.4 5.9Y 8.0/3.1 4.9Y 8.1/4.1
L 73.39 78.50 77.05 77.71 77.47
uuI a: 251 -1.60 -0.87 0.79 231
b 26.33 32.19 36.41 23.08 32.60
Munsell 3.4Y 7.3/3.8 6.6Y 7.8/44 6.2Y7.7/5.1 4.6Y 7.7/3.2 4.3Y 7.7/4.7
HAGMN FoA= Fd d= 5%(0.w.0), HF Advi A % A, Bk HE, AL AL I, A S iRt
Aelot A4 AR S%(o.w ), Y A AR AN 3 shedel . gt ghe) o) Ao = A1) X 2ok 2l
A 2T A5k e, 71er FA A 2= 2] o H avtee 0B AGAE, $F, @i g T
Hebul g EAE APeA e AOR BHEG.  Bo] wo] 9lov], B, Fubel Lo Hart gt
702 elA Qlek SEAAL BT 250 AL
3.1.3 &4(vellow) S o 212 Ao, 2-8-2 Z Az} A4 Abo] <]
P2 T oA Yol E(Z T 9 EAS Zherhn geA Ao 28 s |
ol Hedo] Qlow, o] AFe ow A= 3, 3T, 2o glatu] oo R ool Hgshe, Aol A
Table 6. Natural dyeing of yellow
Dyestuff Turmeric
Dyeing Conc.(%, 0.w.f) 5 10
methods Mordanting Pre-Al Pre-Al
Dyeing step Single Single
L 85.45 84.57
Sunii a’: -3.68 -4.15
b 15.38 18.87
Munsell 1.5GY 8.5/1.9 1.0GY 8.4/2.4
L 84.66 84.26
a’ -3.80 -4.75
Colors BUJ .
b 16.83 24.24
Munsell 1.1GY 8.4/2.1 0.6GY 8.4/3.2
L 81.10 82.08
a’ 221 -3.47
uuJ .
b 17.77 26.24
Munsell 8.1Y 8.0/2.3 8.8Y 8.1/3.5
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Table 7. Natural dyeing of green
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HMEM(Turquoise)

)
° 5 9 o] 9loH B(A) R Ak
7P Telo] 9lom, o] AL oful A A7he, -

Dyestuft Powder indigo Pagoda tree flower Smoke tree
Dyeing Conc.(%, 0.w.f) 18 3 5
methods ~ Mordanting - Pre-Al After-Fe
Dyeing step Ist 2nd Single
L 76.09 63.77
y a’ -7.94 -1.19
Sunji b’ 9.04 17.92
Munsell 8.9GY 7.5/1.7 6.7Y 6.3/2.4
L 72.37 62.32
a’ -8.54 -0.59
Colors BUJ .
b 8.37 17.63
Munsell 9.8GY 7.1/1.7 5.8Y6.1/24
L 70.33 62.35
a’ -6.61 -1.01
uuJ .
b 7.18 18.59
Munsell 9.1GY 6.9/1.4 6.3Y 6.1/2.5
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Table 8. Natural dyeing of Turquoise
Dyestuff Powder indigo  Pagoda tree flower ~ Powder indigo Goldthread
Dyeing Conc.(%, o.w.f) 24 1 20 3
methods ~ Mordanting - Pre-Al - Pre-Al
Dyeing step Ist 2nd Ist 2nd
L 68.29 79.76
3 a’ -11.38 -5.83
Sunji -
b 11.73 11.76
Munsell 9.5GY 6.7/2.4 59GY 7.9/1.7
L 66.11 77.59
a’ -11.34 -5.70
Colors BUJ .
b 11.02 11.89
Munsell 9.9GY 6.4/2.4 5.8GY 7.6/1.7
L 62.71 75.77
i a: 9.20 -3.96
b 9.78 13.20
Munsell 9.2GY 6.1/2.0 2.6GY 7.5/1.8
ol wieh A9, WA, AU AL B A, 5 24 Ao A olch 919] 9 w3k, ok 2
& ojujgeha Shlet Y. Al Bal, 8, 2T ofa, ofu ), 4y )3, AErelstate] ATl
RS A, A 2o BelE Ealri AU Ago] e Ao® erelA odrt,
UFE, AEY L, FF, obs Y A E5E e B A A F A E A x517] fl5ke] e A
Aoz AMa= ut o] ES =t g ARS dRE AR en, 94 A= Table 99
QIcHD. 28 A1t Qe elo] Hlehy] gelo A ehd A3t 2ok qlE|eo] Hetul g 34 A
TPAPRA] ek U AESA o Qg DAL AU FEIT%0.wNE BT AL A
Table 9. Natural dyeing of blue
Dyestuff Powder indigo Gardenia blue
Dyeing Conc.(%, o0.w.f) 37 67 20
methods Mordanting - - -
Dyeing step Single Single Single
L 74.92 67.56 84.09
) a’ -4.71 -6.63 -1.23
Sunji b’ -7.63 -14.61 -0.28
Munsell 0.5PB 7.3/2.6 1.6PB 6.5/4.4 3.9B 8.3/0.2
L 71.74 64.22 78.81
a’ -4.93 -6.53 -2.06
Colors BUJ .
b -8.45 -14.52 -2.60
Munsell 0.7PB 7.0/2.8 1.5PB 6.2/4.3 1.6PB 7.7/1.0
L 69.77 62.96 77.51
a’ -5.10 -7.07 -1.24
uuJ .
b -5.07 -11.36 2.51

Munsell 7.7B 6.8/1.9 10.1B 6.1/3.5 1.4GY 7.6/0.3
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Table 10. Natural dyeing of violet
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Dyestuff Gromwell Sappanwood

Dyeing Conc.(%, 0.w.f) 5 15 20 3 5 5
methods Mordanting Pre-Al Pre-Al Pre-Al After-Cu After-Cu Pre-Fe
Dyeing step Single Single Single Single Single Single
L 83.92 77.10 75.62 72.41 74.00 48.33
a 0.06 1.67 2.74 9.39 6.22 6.86
Sunji b -0.57 -0.48 -0.62 -2.22 3.13 -4.92

Munsell 2.0P 2.2RP 3.0RP 3.0RP 3.4R 9.0P
8.3/0.3 7.6/0.8 7.4/1.1 7.1/3.3 7.3/2.1 4.7/2.2
L 82.10 74.75 72.24 74.17 73.10 50.23

a 0.47 2.54 2.58 6.88 4.95 6.51
Colors  BUJ b’ -0.96 0.16 -1.14 0.52 3.38 -4.09
Munsell 5.3P 6.5RP 1.0RP 6.7RP 5.8R 9.8P
8.1/0.6 7.3/0.9 7.1/1.1 7.3/2.4 7.2/1.7 4.9/2.1
L 77.90 71.59 69.60 70.73 67.00 48.15
a’ 0.89 331 3.63 7.57 7.32 7.17
uus b’ 3.02 2.59 1.84 2.97 4.59 -1.95
Munsell 74YR 8.0R 4.1R 1.7R 5.5R 3.5RP
7.7/0.5 7.0/1.0 6.8/1.1 6.9/2.4 6.5/2.3 4.7/2.0
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Table 11. Natural dyeing of magenta
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Dyestuff Sappanwood
Dyeing Conc.(%, 0.w.f) 1 2
methods Mordanting Pre-Al Pre-Al
Dyeing step Single Single
L 73.65 66.25
. a 17.37 23.67
Sunji B
b 2.17 452
Munsell 8.6RP 7.2/4.7 5.1PB 6.5/6.0
L 70.66 63.89
a 15.38 22.92
Colors BUJ X
b 2.08 372
Munsell 8.8RP 6.9/4.2 9.4RP 6.3/5.8
L 69.24 61.73
a 13.39 2031
uul b 3.97 5.01
Munsell 1.6R 6.8/3.6 0.9R 6.0/5.1
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Table 12. Super Eight Color of natural dyed Changhoji

Changhoji
Colors Dyestuff (%, 0.w.f) Mordanting - angnon
Sunji BUJ uuJ
B
Red Safflower (10) Pre-Al :
Goldthread (5) Pre-Al
Orange
Gardenia (5) Pre-Al g
7
Yellow Turmeric (5) Pre-Al
Powder indigo (18)
Green
Pagoda tree flower (3) Pre-Al
Powder indigo (24)
Turquoise
Pagoda tree flower (1) Pre-Al
Blue Powder indigo (37)
Violet Sappanwood (5) After-Cu
Magenta Sappanwood (1) Pre-Al
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