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Color Code [4] Firing temperature (°C) | Samples size (cm) Samples S’g‘;‘;{’ll:s
5YR 6/6
Redish yellow 830 5x5x1 A
. i
5YR 7/6
Redish yellow 900 5x5x1 B
7.5YR 7/4 050 s .
Pink
7.5YR 7/3 .
Pinkish white 1000 5x5x1 . D
25Y 714 -
Pale yellow 1050 5x5x1 E
e ml Pooled  )-goss YA
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Results of MIP Porosimetry Results of Imn}ers1ng Method
Porosimetry
Average | Average | Porosity . Water Open Apparent .
Pores Pores (%) Density . Pores . Density | Sample
. 3. | Absorption Porosity 3
Radius | volume (volume | (g/cm”) (%) Volume (%) (g/em’) | Group
(um) (ml/g) | percentage) ° (cm?) °

— 0.262 0.2666 42.84 1.607 23.380 8.901 40.003 1.711 A
g 0.304 0.2687 4291 1.597 22.601 8.525 38.276 1.694 B
2 0.339 0.2771 44.05 1.590 21.901 8.441 36.475 1.666 C
é! 0.391 0.2735 43.54 1.592 23.119 8.737 39.083 1.690 D
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Abstract: Structural characterization of historical materials, especially clay-based
compositions, as well as technical and archaeological aspects, has a significant role in the
diagnosis of the deterioration process. One of the most important parameters in the
structure of clay-base ceramics (such as pottery, brick, and tile ware) is porosity that
includes all open and closed pores in the matrix of porous material and it is formed through
primary (during the preparation of raw materials) or secondary processes (during firing
process and/or burial condition). The main function of open porosity is its role as moisture
or any electrolyte transfer channel that can launch or continue many chemical reactions.
This function has consequences such as ions transfer, phases dissolution, hydration, and
crystallization of soluble salts. Therefore, take note of the percentage of the object’s
porosity, especially in the excavation process, is highly essential. In this paper, according
to the analytical point of view, through porosimetric methods such as mercury intrusion
porosimetry (MIP) and immersing method (based on ASTM C20-92), the most important
effects of the presence of porosity in the ceramic matrix were investigated. These
parameters are a) relation between firing temperature, percentage of porosity, volume, and
radius of pores; b) relation between porosity and moisture transfer through the matrix; and
c) relation between porosity and salt crystallization pressure. Without pay attention to the
object’s condition like types and amounts of pores, the possibility of increased
permeability and diffusion of humidity, moisture shock immediately after excavation can
occur as a result of cleaning or desalination process as well as salt crystallization pressure,
capillary condensation, and further chemical reactions and physical erosions.

Keywords: historical ceramics, structure, internal erosion, porosity, mass transfer.
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