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Abstract— Reproduction of antique document is of importance with the concept of sharing the their contents and original aspects
in terms of textual and artistic message. 'Pine tree ink stick' and 'Oil ink stick' are greatly enjoyed in their uses in the most written
documentary works. Thus, it is said that the approach of this study has implied considerable meanings to cultural aspects. In this
work, we have performed to investigate the reproduction and restoration study for antique documents. With comparison and analysis
of some types of “ink stick”, we have prepared several ink samples, controlling viscosity, surfactant, thickness agent, and applied
these inks to the target antique document. Several reproduced samples showed a practical application possibility in terms of

reproduction and restoration.
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(b) Samples 2
Fig. 1. SEM images of pine tree ink stick (with/without glue).
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(b) Samples 2
Fig. 2. Particle size distributions of pine tree ink stick.
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Fig. 4. Particle size distributions of oil ink stick.
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Table 1. EDS analysis of ink on Korean paper

Element  k-ratio(calc.) ZAF Atom %  Element Wt % Wt % Err.(1-Sigma) No. of Cations
C K 0.2180 1.842 4727 40.15 +/- 1.54 21.593
O K 0.1528 3.892 52.53 59.45 +/- 2.18 ---
Si-K 0.0029 1.359 0.20 0.40 +/- 0.09 0.091
Total 100.00 100.00 21.684
Table 2. EDS analysis of ink stick
Element  k-ratio(calc.) ZAF Atom %  Element Wt % Wt % Err.(1-Sigma) No. of Cations
C K 0.2618 1.776 53.76 46.49 +/- 2.03 28.082
O K 0.1167 4534 45.95 52.93 +- 2.76 ---
Si-K 0.0043 1.338 0.29 0.58 +/- 0.11 0.149
Total 100.00 100.00 28.231
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Table 3. Prepared ink samples with carbon black

Samples

Viscosity

(carbon  (brook field) Ol  Surfactants | CKeMing
black)  cp. 20°C agents
C1 7,400 spindle  SF 20 CMC
Cc2 4900  spindle SF 80  CMC
C3 14,000 Soya SF 80 CMC
C 4 14,000  Soya SF 80  PVA
Ccs 6,600  spindle SF20  PVA
C6 7,300 spindle SF 80 PVA
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(a) original (b) prmted samples

Fig. 6. Reproduction process and original/printed samples.
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