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Terra sigillata is one of the oldest and most lustrous non-glazed ceramic surface
coatings, yet its traditional preparation is time-consuming and inefficient. on the other
hand, high frequency and low amplitude of ultrasonic vibration could improves coating
quality. This study investigates the effect of ultrasonic treatment (sonication) of
secondary clays as an alternative to conventional methods of producing terra sigillata.
The research examines whether ultrasonic processing of the engobe can improve engobe
particle quality, influence color characteristics, and accelerate or modify the
preparation process. An experimental laboratory approach was performed, and the
validity of the results was evaluated using field emission scanning electron microscopy
(FE-SEM), color measurement, and EDS. Findings indicate that ultrasonic treatment
significantly reduces the time required to obtain a usable engobe compared to
traditional settling methods and decreases material waste. In other words, this
technology eliminates the required rest time that redues preparation time about 72 hr.
Also, all of sonificated engobe could be used without any wastage. The particle size is
reduced from above 1um to under 200 nm. Colorimetric analysis further shows that
combining ultrasonic processing with careful selection of the settled fraction produces
desirable color variations and enhanced visual uniformity (AE'~23 %). Overall, the
results suggest that sonication can serve as an effective method for improving efficiency
and controlling surface qualities in the preparation of terra sigillata and related
ceramic coatings.
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Figure 1: A historical ancient rome ware: a lustrous terra sigillata
engobe (9).
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Figure 1: Application procedure of terra sigillata engobe on clay
bodies at the leather-hard stage (14).
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Table 1: Coding of Samples.

Sample Engobe Processing Time Application
Code Method Factor Method
T1

Terra Sigillata 72 hours Brush

Terra Sigillata +
Ultrasonic

T3 Ultrasonic

T2 72 hours Brush

Immediate Brush
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Figure 3: Fired samples.

EV-ENY ENEE) 1A /55y 69U 5 pole ole & it

il



iy

d
52 V0 B LaF 5 L (TL aiged) el VY wile (lej 5 gl d olales )| Jlosl sy (@-d) oS3l FESEM yslas :F S8

LM )5 gl A1) 9 SIS 33y 29 (SFg0lrd ulibleisl b (b))l / 339ubl )d 3ung 9 (Sigallis ySaus dlleszs

AR
SV A D e
N tt 0477 e Dty WO

Figure 4: FESEM images (a—d) of engobes without ultrasonic vibration treatment and with a 72-hour residence time (T1 sample), at magnifications
ranging from 40,000x to 150,000.x
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Figure 5: FESEM images (a—d) of engobes subjected to ultrasonic vibrations with a 72-hour residence time (T2 sample), at magnifications ranging
from 40,000x to 150,000.x.
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Figure 6: FESEM images (a—d) of engobes subjected to ultrasonic vibrations without a 72-hour residence time (T3 sample), at different
magnifications ranging from 40,000x to 150,000x.
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Table 2: CIELAB color coordinates and color difference values of tile samples relative to the reference sample (T1 sample).

Sample Light Observer | L* | a* b* AL* Aa* | Ab* | AC* | AH* | AE | AE2000
number Source
T1 D65 — e —

€
10° 69.40 11.28 22.07
T2 D65 10° 48.02 1517 12.30
T3 D65 10° 66.75 1253 23.05

-21.38 388 -9.77 -526 -9.10 23.83 12.73

-2.65 124 099 145 -0.64 3.09 1.39
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Table 3: Engobe chemical compostion (wt. %)

R N Y

Wt. % 237 2836 146 3.29
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