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Study on the Semi-dynamic Leaching Characteristic of Cd-contaminated Soils Solidified/Stabilized with 
Phosphate Under the Condition of Acid Rain 
Haoliang Wu, Yanjun Du, Fei Wang, and Mingli Wei, Southeast University 
pH values significantly affect leachability of stabilized/solidified heavy metals contaminated soils. The 
diffusion coefficient (De) and the retardation factor (Rd) are essential for quantitative assessment of the 
impact of stabilized/solidified contaminated soils on surrounding environment. Diffusion of Cd leached 
from a new binder stabilized/solidified Cd-contaminated soil are investigated in this research. A series of 
tests including desorption test and semi-dynamic leaching test conduct to determine the obvious 
diffusion coefficient (Dobs) and the Rd, respectively. Desorption test results show that leached 
concentrations of Cd increase with the increase of its initial concentrations and a desorption curve fit 
well in the Freundlich desorption/adsorption model. The semi-dynamic leaching test results show that 
the accumulated heavy metal mass has a linear-relationship with time on a logarithmic scale. The results 
demonstrate that the Dobs of Cd calculated at 2.11×10-12, the retardant factor of Cd determined as 
109.7 and the De is therefore determined as 2.32×10-10 m2/s. 
 
Compressibility of a "Tunable" Clay-Polymer Composite 
Bijoy Halder and Angelica M. Palomino, University of Tennessee; Matthew D. Bishop, Amec Foster 
Wheeler; Jong-Sub Lee, Korea University 
“Tunable” clay-polymer composites are designed to be modifiable in-situ through controlled 
manipulation of interparticle/interlayer spacings via the surrounding fluid chemistry. This study explores 
the one-dimensional consolidation behavior of “tunable” clay-polymer composites in low and high ionic 
concentration solutions. Both low and high ionic concentrations were selected to promote polymer 
molecule expanded and coiled conformation, respectively. Oedometer tests were carried out on pre-
consolidated specimens derived from slurries (both composite and pure clay). Also, bender elements 
were employed to measure shear wave velocities during consolidation. A comparison between the 
resulting compression curves and shear wave results indicate that as ionic concentration increases, the 
coefficient of consolidation, compression index, swell index, and shear wave velocity of the composite 
increase compared to pure clay. These results are consistent with coiled conformation of the responsive 
polymer. 
 
Cadmium Fixation Studies on Contaminated Soils using Nano Calcium Silicate–Treatment Strategy 
Syed Abu Sayeed Mohammed, HKBK College of Engineering; Arif Ali Baig Moghal, King Saud University; 
Sanaulla F. and Kotresha K., HKBK College of Engineering; Hari Prasad Reddy, NIT Warangal 
In this study soils were sampled from three different locations which were at high risk for contamination 
having different categories of hazardous wastes such as steel plant, automobile and batteries work unit 
and municipal dumpsite near Bangalore City, India. These soils were artificially spiked with high 
concentration of Cadmium (Cd2+) to the tune of 3000 mg/L. The leaching behaviour of Cadmium (Cd2+) 
with these soils and soils amended with nano calcium silicate (NCS) were studied with four different 



leaching methods viz. ASTM D3987, Toxicity characteristics leaching procedure (TCLP), extended TCLP, 
and caged TCLP. In order to understand the type of sorption taking place in the soil matrices, sequential 
extraction in five stages was performed on these Cd2+ spiked soils. It was found that soils treated with 
Nano calcium silicate sorb cadmium effectively and as per ASTM D3987. The retention of Cd2+ was 
permanent over long term and TCLP tests proved sorption was 90% better with NCS treated soils and 
the leaching rate for treated soils was found to be less than 1cm/yr. Sequential extraction confirmed 
that encapsulation of Cd2+ as a dominant mechanism in immobilizing it in the matrices of soil and NCS. 
 
Organic Surfactant Modified Zeolite as Permeable Reactive Barrier Component–A Laboratory Study 
Hong Shang, Sadra Javadi, and Qian Zhao, University of Louisville 
Organic surfactant modified zeolites (SMZs) are a group of organo-aluminosilicates that have enhanced 
sorption capacity for organic compounds. They have various engineering applications in wastewater 
treatment, groundwater remediation, and waste containment. Previous research indicated that 
naturally occurring zeolites are capable of removing nutrients and heavy metals from groundwater in 
the permeable reactive barriers. However, their retention capacity for organic pollutants is relatively 
limited. In this study, the natural zeolite was modified by organic surfactant to synthesize a zeolite-
surfactant hybrid, and the interaction between the synthesized zeolite and benzene were quantified. 
Packed soil columns were used to evaluate the hydraulic performance of sand/organo-zeolite mixtures. 
Additionally, the breakthrough of benzene in the soil column was examined. The objectives of this study 
were: to provide an understanding of the interaction between organo-zeolite and organic contaminants 
as a function of surfactant loading; to evaluate the applicability of organo-zeolites as a potential media 
for the groundwater treatment in permeable reactive barriers. 
 
Remediation of Acid Mine Drainages with Recycled Concrete Aggregates 
Stephanie Jones, Geosyntec Consultants; Bora Cetin, Iowa State University 
Acid mine drainage (AMD) generated during mining operations is characteristically acidic and contains 
metals at concentrations that are toxic to aquatic ecosystems.  This study, through laboratory testing 
and analysis, evaluated the low-cost construction waste product, recycled concrete aggregate (RCA) as a 
remediation material for AMD. Column leach tests (CLTs) were conducted to determine the effects of 
the four different RCAs on pH, electrical conductivity, iron (Fe), copper (Cu), and zinc (Zn) in AMD.  
Results of the CLTs suggest RCAs can effectively raise pH of the AMD and reduce concentrations of Cr, 
Cu, and Fe in AMD. The pH of AMD prior to treatment ranged from 2 to 4, and after treatment with the 
RCAs the pH of the AMD increased to above 11. Following RCA treatment, Cr concentrations in the AMD 
decreased by 22 to 62%, Cr concentrations reduced average of 85%, and Fe concentrations declined by 
over 98%. 
 
A Study on Heavy Metal Contaminated Slurries Using Reactive Soil Mineral and Cellulosic Absorbents 
Prabesh Rupakheti, Shobha K. Bhatia, and Nuzhath Fatema, Syracuse University 
The aim of this study is to investigate low cost, easily available, and sustainable solutions to remove 
heavy metal ions from the effluent from geotextile tubes and wastewater. Three soils and three 
cellulosic materials have been used to study their effectiveness in adsorbing as well as retaining heavy 
metal ions when mixed in contaminated aqueous solutions. The effect of different particle sizes, physical 
and chemical properties of soils in adsorption has been studied by performing a batch adsorption test 
in15% concentration (sediment: heavy metal solution) slurry. Similarly, batch adsorption tests were also 



conducted on cellulosic materials (Peanut hulls, Jute fibers, Kraft pulp) mixed with heavy metal solution. 
The studied heavy metal ions are lead (Pb), copper (Cu), cadmium (Cd), and zinc (Zn).  The samples 
collected from batch adsorption tests were tested for heavy metal ions using Inductively Coupled 
Plasma Optical Emission Spectrometry (ICP-OES). It was observed that the removal efficiency for all 
heavy metals was higher with Tully soils compared to kaolinite. In case cellulose adsorbents, one 
correlation could be established between the dosage of jute fibers and amount of Pb adsorbed. 
However, the adsorption of Pb from the solution into peanut hulls and kraft pulp increased linearly with 
their dosage. Kraft pulp had the highest adsorption capacity of Cu and Cd compared to other cellulose 
adsorbents. 


