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Abstract

Background and Objective: Carbonate, Cation exchange capacity and Specific surface area are the
three factors which play a significant role in the retention of heavy metal contaminants by the soil.
However, the amount and role of each of these three factors in heavy metal retention process is not
clearly known. Accordingly, this experimental study attempts to examine the role of each of these
factors on the heavy metal retention process. This study has been performed by the use of bentonite
clay sample (which has 8% natural carbonate, significantly large specific surface area and cation
exchange capacity), kaolinite (which has 4% natural carbonate, small specific surface area and cation
exchange capacity), industrial nano-clay called Cloisite®Na* (free of carbonate, large specific surface
area and considerable cation exchange capacity), industrial nano-clay called Cloisite®30B (free of
carbonate, large specific surface area and small cation exchange capacity), and laboratory sample of
nano-clay called SLB (Surface Layer Bentonite) (free of carbonate, large specific surface area and
considerable cation exchange capacity).

Materials and methods: In this regard, by conducting a series of geotechnical and geo-environmental
experiments, the interaction process of kaolinite clay samples, bentonite, industrial Cloisite®Na®,
industrial Cloisite®30B, and laboratory nano-clay SLB with heavy metal contaminants of lead and
copper were experimentally explored and studied.

Results and discussions: The analysis of experimental studies including soil buffering capacity, X-
ray diffraction test and the measurement of heavy metal retention by soil samples indicate that in
comparing of carbonate content, cation exchange capacity, and specific surface area of soil samples
the significant role of each parameter in heavy metal retention is as follows, respectively:

Carbonate > Cation exchange capacity (CEC) > Specific surface area (SSA).

Keywords: Nano-clay; Carbonate; Cation exchange capacity; Specific surface area; XRD
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Table 1 Some of the geotechnscal and geo-environmental properties of sxl samples

Physical and chemical properties Kaolink Bentonit Cloisited Na® Clolsited® 308 SLB References
pH (1210 sol ; water) Anr w AR A AL \RAL (TA-TR
Carbonate content (%o) v A0 e O (Yv)
Organic content (%) e (rs)
Organic Modifier MT2EOH
Modifler Concentration 3. meq - g clay
Surface area (m* kg*1(r%) - 477D F1714 AVEL 444 Yati- &8 PALIEE T (YA)
CEC {emaol ! kg soil) Na' T4 FAA Y0¥ N £ (13)

Ca™t YA 1534 TiFA " FIFA (r1)
Mg'.' AT VER 10A ofCs \TA (r3)
K A EY C(AA f FY (1)
Total: ey NTY MM s M4 (r4)
3, WA owva Tar YA T/IA) [R)]
Classification CL CH CH OH CH ()
Mmeral composition Kaolinite Mommonlloaute Montmonllenite 2
Montmon lomte Montmonllonge (re)
In decreasing abundance Calcite, Quartz Calcite, Quantz
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Figure 13. Variations of intensity and position of the main nano-montmorillonite's peak in the bentonite and
Cloisite®Na* nanoclay samples enriched with different percentage of carbonate
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Figure 14. Variations of intensity and position of the main nano-montmorillonite's peak in Cloisite®Na*
nanoclay and nanoclay enriched with 8% of carbonate as a result of increasing lead concentration.
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