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Stabilization and Solidification (S/S)

ÅDefinition and wide -usage (Connor 1990; Freeman 1998)

ÅLong-term importance (Perry 1992)



Stabilization and Solidification (S/S)

ÅDifficulties 

ſSatisfactory and unsatisfactory S/S (Fuessleand Taylor 1998; Perry 

1992`)

ſLab vs. Field Curing  (Klich et al. 1999)

ÅLife Cycle Assessment

ſLongevity (Pettersenand Hertwich 2008)



S/S Cement Microstructure

ÅGood for heavy metal disposal

ÅPhysical and chemical reactions with cement

ÅCement Reactions(Fuessleand Taylor 1994)



Lead and Cement Curing
ÅLocated on outer surface of cement grains (Cockeet al. 1991)

ÅSlows cement hydration reactions (Halim et al. 2003; Assavapisit et al. 1997)

ÅAmphoteric behavior  (Cartledgeet al. 1990)
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Magnesium Corrosion

ÅProduces Mg(OH)2, and gypsum, CaSO4
.2H2O 

ÅTwo processes creating gypsum (Al -Amoudi et al. 1995; 

Rasheeduzzafaret al. 1994)

1. Ca(OH)2 + MgSO4Ą CaSO4 + Mg(OH) 2

2. CSH + MgSO4Ą CaSO4 + Mg(OH) 2 + Silicate

Mg(OH) 2 + Silicate ĄMSH

ÅBlended cements perform worse in MgSO4 
environment (Dehwah 2005; Al -Amoudi et al. 1995; Rasheeduzzafaret al. 1994)



High MgOCements

ÅMgO + H2O ĄMg(OH)2

ÅMg(OH)2 + Silicate ĄMSH

ÅExpansive in solid state

ÅWater consumed

ÅPorous

ſMore leachable surface area

(Bonen, 1992)



Addition of Pozzolans

ÅReduction in cost of S/S treatment

ÅMicrostructure

ſFly Ash + Ca(OH)2ĄCSH

ÅHigh MgO vs. MgSO4  (Ali and Mullick 1998)

ÅCompressive Strength

ÅReduces pH in cement system



Our Scope

ÅProblem

ſDeceptive Mix Designs

ſCorrelation of high Magnesium and Lead 
conditions

ÅPurpose

ſMagnesium as a source of Lead S/S instability

ſIsolate Magnesium ion effect



Analysis of Actual Waste

Fraction Leached (g/100 g waste)

Measurement Lead Magnesium

Maximum 0.54 24

Average 0.058 0.77

Minimum 0.0044 0.0012

TCLP analysis of K061 arc dust



Experimental Design

ÅSimulation of actual wastes

ÅMetal compounds plus sand

ſLead Acetate: Pb(C2H3O2)2 Å 3H2O

ſMagnesium Acetate: Mg(C2H3O2)2Å4H2O
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Experimental Design

ÅBinder to Waste (B/W) Ratio: 0.12, 0.20

ÅFly Ash Presence

ÅCure time

ſ1 day

ſ2 months

ſ6 months

B/W ratio Cement Fly Ash Haz. Waste Water

0.12 8.4 g 3.6 g 100 g 12 g

0.20 14 g 6 g 100 g 20 g



Experimental Method

ÅRandomized sample preparation

ÅTCLP test performed

ſ100 g of crushed sample

ſGlacial Acetic Acid and water, pH = 2.88

ſAgitated 18-24 hrs.



Experimental Method

ÅAtomic Adsorption Spectrophotometer (AAS)

ſAbsorbance

ſConcentration

y = 0.0367x + 0.0063
R² = 0.999
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Results

ÅFly ash helps cement performance in long-term

ÅMg has most effect at 6 mo.

ÅMagnesium ion by itself

Å2/3 of samples pass TCLP

ÅBinder strength over time

ſMix design is important



Errors

Due to:

ÅMixing Process

ÅCuring

ÅTCLP

ÅAnalysis

y = 0.8099x + 2.0261
R² = 0.9371
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Future Studies

ÅMagnesium sulfate in regards to lead 
leachability

ÅMore B/W ratios

ÅZinc deterioration

ÅTheoretical models of S/S wastes
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Thank you!
Questions?



Results ðB/HW = 0.12
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