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ABSTRACT  The following study tests for the effects of mordants on the production of restoration papers during the
conservation process of damaged paper artifacts. For this, four different types of synthetic mordants that are being
marketed currently (K,COs3 AIK(SO4),:12H,0, Cu,SO4-5H,0, FeSO4) were selected to produce samples for measuring
variable properties through artificial degradation. The research conducts tests for changes in color, tensile index, and
pH level (degree of acidity). The results for changes in color have shown that the value of AE*ab of K,CO3 mordant
sample was the highest, and the tests for tensile index have shown that the strength of dyeing sample was decreased
in accordance with the aging time, but Changes according to the mordant was not evident. Finally, the findings for pH
level have shown that samples with CuSO4-5H,0 and FeSO4have pH levels drop below 6. As a result, the research
have concluded that mordants used for dyeing restoration paper were identified to have an affect in the dyeing and aging
characteristics of the paper.
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Figure 1. Chemical structure of tannin.

Table 1. Properties of base paper used for sample production.

Thickness Base weight Apparent den51ty
Paper (mim) (g/m’) (g/em’)
Dakji (Paper mulberry bast pulp) 0.06 20 0.33
Jukji (bamboo pulp) 0.07 33 0.47
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Table 2. Mordants used for sample production.
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Mordant Manufacturer
Potassium Carbonate, K,COs, DUKSAN PURE CHEMICALS
Aluminium Potassium Sulfate, AIK(SO4),-12H,O HITECH PHARM
Copper Sulfate, Cu,SO45H,0 DUKSAN PURE CHEMICALS
Iron Sulfate, FeSO, DUKSAN PURE CHEMICALS
Table 3. Sample numbering based on mordants.
Paper Sample No. Mordant
D-1 Potassium Carbonate, K,COs
Dakji D-2 Aluminium Potassium Sulfate, AIK(SO4), 12H,O
D-3 Copper Sulfate, Cu,SO45H,0
D-4 Iron Sulfate, FeSO,4
J-1 Potassium Carbonate, K,COs
Juki J-2 Aluminium Potassium Sulfate, AIK(SOs), 12H,O

J-3 Copper Sulfate, CuSO45H,O

J-4

Iron Sulfate, FeSO,4

Figure 2. Dyeing of paper.




50 | EZnE}5|X| Vol.29, No.1, 2013

o w2 S WIS v AP THFigure 3). ARS st e &SR 20 min/mm, Q1SS 1
KNoJ 4 Al Ho] He H e o) ek QREE B
2.3.2. M =X o Z HA3IS] ARG (Tensil Index, Nm/g)Z LEHN A

AFES AF G ARY HE 2P B AN F o
T BE3k= 0 (Minolta, CM-2600d, Japan)S AR&-5}od

AR 98 A5 FUAH ST SRAE AP 234 M4z =Y

Mg FABHE AZFAL WA MunsellH V/IOZH$218 2 Q7oA 98 A AAgE jgR|e) Ao

1
91l CIE L'a'b’ BAPO2 Uehgich Age] 259 94 A2o] vt 93 B9 pH 252 53t
Wy 7|2 HIFEZI|SUNIST) <3 A2 ©9) & of Awmglh pH 23 Fw fATo] F2H pH

A& sty meter(Hanna HI 9025, USA)YE ARE3sle] 245190 5
3 24T e o2 Ry ik
233, OEx|e &Y
W HA &) F-Foll e A Al27t A3} ARkl whe of 3 Hi o o
HE FEES 7HAEA] whetsly] iste] vl Adf-2] b
go] L2 AT FRU 75 5O RS AL 31 ME &1 B
T Az ko 2 & 1.5 cm, Z0] 25 cmZ ko] GATE A]
25 Agstaint. A A= 9, o E A HA GIpAZEo] w2 A| 50| MFHSHS CIE Lab A4
TAHAZ FKS MISO 19242 (Fo] @ -1 BA4e] o2 2gste] dsh At 7243t A3} 52) ATt Table
230l Aol WA B 7] (Instron 3360, USA)S 49} Table 5l UERIIT). 574 2t 43} 23] wpet =

Table 4. Results of changes in color given the differing aging time of dyed samples of alder wood (Dakji).

Sample No. Aglrzﬁ)nme L a b AEab Munsell (H V/C)
D-1 0 79.10 3.55 22.86 — 1.4Y 7.8/3.4
) 72 92.00 -0.51 1.28 25.46 3.6Y9.1/0.3
D2 0 77.61 2.16 25.51 — 3.3Y7.7/3.2
72 81.66 0.84 21.65 431 3.3Y8.1/3.1
D3 0 62.51 8.01 29.08 — 0.3Y 6.2/4.6
72 65.79 6.84 29.18 3.46 0.9Y 6.6/4.4
D4 0 43.10 0.01 -0.61 — 1.5Y 4.2/0.2
72 46.32 -0.07 4.03 5.63 3.1Y 4.6/0.5
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Figure 4. a*, b* changes of dyed samples of alder wood Figure 5. Changes in A E*ab value of dyed samples of alder
(Dakji). wood (Dakji).
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Table 5. Results of changes in color given the differing aging time of dyed samples of alder wood (Jukji).

Sample No. Aglrag})tlme L* a* b* AE*ab Munsell (H V/C)
1 0 66.48 5.46 32.03 — 2.0Y 6.6/4.8
72 70.73 2.40 25.43 8.42 3.2Y 7.0/3.7
2 0 64.62 441 32.21 — 2.5Y 6.4/4.7
72 68.86 2.65 27.60 6.49 3.3Y6.9/3.8
3 0 52.21 8.71 35.77 — 1.3Y5.2/54
72 55.12 6.87 35.10 1.51 2.1Y 5.5/5.1
14 0 25.69 3.72 11.50 — 0.7Y 2.7/1.9
72 33.17 2.68 14.04 7.99 2.1Y3.4/2.3
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Figure 6. a*, b* changes of dyed samples of alder wood

(Jukji).

Figure 7. Changes in A E*ab value of dyed samples of alder

wood (Jukji).
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o] 22 pHE ZAsHAtt. HAl= pH 7.51, A= pH
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2} pHzko] Zrastth(Figure 12, 13). K.CO:2 wjgdt
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TIFFEN C
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Figure 8. Dyed samples of alder wood by differing degradation time. (A) Potassium carbonate mordant (D-1, J-1), (B)
Aluminium potassium sulfate mordant (D-2, J-2), (C) Copper sulfate mordant (D-3, J-3), (D) Iron sulfate mordant (D-4, J-4).

Area C (0] Mg Si Cl Ca Total(wt%)
S1 40.76 50.95 0.16 0.29 0.10 7.74 100.00
S2 39.83 51.27 0.22 0.32 0.08 8.27 100.00

Figure 9. SEM-EDS analysis results of the Jukji.
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Figure 10. Changes in tensile index by differing mordants
used in dyed samples of alder wood (Dakji).
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Figure 11. Changes in tensile index by differing mordants
used in dyed samples of alder wood (Jukji).

Table 6. Surface pH level given differing aging time of dyed samples of alder wood.

Aging time (h)

Sample No. 0 24 43 7
D-1 7.38 7.31 7.18 7.13
D-2 6.75 6.72 6.59 6.57
D-3 6.68 6.63 6.58 6.53
D-4 6.71 6.69 6.62 6.58
J-1 7.52 7.42 7.28 7.10
J-2 6.92 6.90 6.86 6.80
J-3 6.89 6.83 6.80 6.75
J-4 6.84 6.78 6.67 6.61

7.8 7.8
moh moh
@24h

D-1

D-2 D-3 D-4

Figure 12. Changes in surface pH level by differing dyed
samples of alder wood (Dakji).
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Figure 13. Changes in surface pH level by differing dyed
samples of alder wood (Jukji).
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