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Geotechnical properties of Southern Marl Quantity measured
measurement

Clay (%) 37 ASTM, D422-63
pH (1:10; soil: water) 8.3 ASTM D4972
Carbonate content (%) 35.5 Hesse, 1974
Unconfined Compression Strength (UCS) (MPa) 0.24 ASTM D2166-06
Strength Parameters Chohesion ((c) MPa) 0.08 ASTM D3080

! Abuel-Naga

2 Nicholson

3 Goodman

‘YulLu

5 Swell Index

¢ Unified Soil Classification System
7 XRF: X-ray fluorescence



Friction Angel () 16

Liquid limit (%) 40.43 ASTM, D4318
Plastic Limit (%) 21.7 ASTM, D4318
Plasticity Index (%) 18.73 ASTM, D4318
Maximum dry density (kN/m?) 1.65 ASTM D698
Optimum water content (%) 15 ASTM D698
Gs 2.68 ASTM D85487
Classification CL ASTM D3282
Color Green
Palygorskite, Sepiolite,
Mineral composition Kaolinite, Calcite, AR

Dolomite, Quartz
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Investigating the engineering behavior of marl soils
under the influence of thermal regimes and different
pPHs from a microstructural perspective

ABSTRACT

Proximity of soil.with pollution caused by landfills changes its pH. On the other hand, due to the heat generation
potential of high-level waste, the used clay coating is exposed to different thermal regimes, which leads to changes in
its physical, mechanical, and microstructural characteristics. Based on this, the aim of this article is to investigate the
simultaneous effect of pH changes and thermal regimes in high-level waste disposal centers. In this study, the
combined effect of pH and temperature on the behavior of marl soil was evaluated using unconfined compressive
strength tests, weight loss and Atterberg dimits, determination of carbonate amount by titration, X-ray diffraction
(XRD) and scanning electron microscope (SEM) images. For this purpose, hydrochloric acid (HCI) and sodium
hydroxide (NaOH) solutions have been‘used to.change the pH. After the pH of the marl soil was fixed at 4, 6, 8.3, 11
and 13, the samples were dried in the oven, then exposed to the thermal levels of 25, 100, 300, 500, 700 and 900
degrees Celsius for 2 hours. One of the most important/results of this research is the removal of carbonate in acidic
conditions and prominent changes in the engineering characteristics of marl soil in the thermal range of 500 °C to 900
°C. Palygorskite mineral is destroyed in stable acidic and<alkaline environment at 700 °C with the occurrence of
dihydroxylation. On the other hand, the removal of carbonatesin an‘acidic environment has led to an increase in
plasticity properties and a change in the classification of marl soil..As the pH.decreases and the temperature increases,

the compressive strength increases.

KEYWORDS
Marl soil, pH, Thermal stabilization, unconfined compressive strength, SEM & XRD
microstructural studies.
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