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ABSTRACT The cleaning in conservation treatment of cultural heritage is very important
process. For the best conservation treatment of cultural heritage, except having a good deter-
gency, the cleaning agent must be able to keep the heritage from the secondary deposition
and re-soiling, damage and etc. In this paper, the dust (lichen, algae, dust, etc.) on the sur-
face of stone made heritage was treated with some kinds of solvents and analyzed with FT-
IR to develop a cleaning agent for stone made cultural heritage. And the cleaning ability to
the dust and the corrosion ratio to the granite of the cleaning agent was investigated. Non-
ionic surfactants were good for treatment of stone-made cultural heritage. The reason is that
nonionic surfactants are stable in acidic solution, and possess low reactivity with the com-
pound of stone and low possibility to the second contamination, and build up the reactivities
of acids and oxidants. A new cleaning agent composed with H,O,/HF/NP-10 shows a good
cleaning ability for the conservation treatment of stone made cultural heritage.
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Table 1. The sample of FI-IR analysis.

Sample name The method of treatment Classification
1. SD-O ’ Original stone dirst (fungi and lichen). Solid

2. SD-PE Extract from stone dirst with petroleum ether. Nonpolar solvent
3. SD-EiOH Extract from stone dirst with ethyl alcohol. Polar solvent

4. SD-KE-1 Extract from stone dirst with washer (KE-1). Cleaning agent

Hell A A #d A A vy E A B SD)YE A functional group)E <1331}
#3}ed, KBr 22 FLIRS A 8le] AA] 7] =3, 25 4o A SD 4% 54
A wAEo] 7R 9l #H8FA W57 (chemical A A2 (cleaning ability)S &<13}7] $15led, Table

Table 2. The chemical components and specific gravity of stone.
Sio, ALQO, Fe,0, CaO MgO Na,O K0 SO, Ig. loss Sp. gr.

7473% 13.72% 145% 053% 017% 2.82% 538%  0.10% 1.00% 2.64
Pragentation: ZOHD
Polydisperse model Volume Result Focus = 300 mm.
Resigual = 1.058 % Concentration = (.086 % Obscuration = 15.04 %
4i0 5)= 16433 um d0.1)= 2189 um G{0.9) > 48557 um
D4, 31= 20882um Span= 282
Sauter Mean (D[3,2]}= 4086 um Mode = 20917 um
Specific Surface Area = 0.1468 sq. m. { gm Density = 1.00gm. /cc.
Size (Lo} Result in Size {Hi) Result Size (Lo} Resultin Size (Hi) Result
um % urm Below % um %, um Below %
0.50 0.00 . 1.32 0.00 2546 2.45 301 13.59
1.32 000 160 0.00 31.01 2.48 3778 16.07|
1.60 015 1.95 0.15 37.79 283 48.03 18.89]
1.98 0.55 238 0.70 46.03 32 56.08 22.10
2,38 071 280 1.41 86.09 3.66 68.33 257§
280 0.65 3.53 208 68.33 4.24 43.26 30.00
353 0.54 4.30 261 83.26 4.93 101.44 34.83]
430 048 §.24 3.10 101.44 569 123.58 40,62
5.24 0.53 839 383 12358 6.38 150.57 47 00
.38 0.60 7,78 4.22 150.57 8.86 183.44 53.87
778 066 848 4.89 183.44 7.08 223.51 80.90!
948 084 11.85 573 223.51 8.9¢ 272.31 87.85
11.58 1.03 14.08 6.78 272.31 7.01 331.77 74.91
14.08 1.28 17.18 8.04 33177 7.45 404.29 82,35
171§ 1.55 20.80 959 404.21 8.28 492.47 80.83
20.90 1.84 25.48 11.44 482.47 8.37 £00.00 100.00
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Fig. 1. Particle size distribution of stone.
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Fig. 2. FILIR spectrum of the original stone dust
(SD-0).
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Fig. 3. FI'IR spectrum of the petroleum ether extract
from stone dust (SD-PE).
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Fig. 4. FT-IR spectrum of the ethanol extract from
stone dust (SD-EtOH).
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Table 3. Surface tensions of NP-10 solutions.

C [%] C [mol/] Ig C v [dyne/cm]
0.00016 2.8169E-06 —5.55023 55.97
0.00032 5.6338E-06 —5.2492 54.04
0.00080 1.4084E-05 —4.8513 46.32
0.00800 1.4085E-04 —3.8513 34.26
0.01200 2.1127B-04 —-3.6752 34.74
0.02000 3.5211E-04 —3.4533 34.58
0.04000 7.0423E-04 —3.1523 34.74
0.08000 1.4085E-03 —2.8513 34.74
0.20000 3.5211E-02 -2.4533 34.74
0.50000 8.8028E-02 20554 34.96
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Fig. 5. Surface tension of the water admixtured
with NP-10.
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Fig. 6. Weathering ratios of granite from HF .



BEF818]%]. Vol. 11, No. 1, 2002 ME 28K BE X218 MY N 2E7)E=HT 35

1:50-0, 2 SDHE-1

30 300 300 000 2750 24500 2100 1800 18500 120 A0 &0
=4
cm

Fig. 7. FI-IR spectra of the lichen extract with detergent (KE-1) for stone heritage.
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