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Stabilization and Solidification (S/S)
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Stabilization and Solidification (S/S)

ADifficulties
[ Sa.t|SfaCtO ry and UﬂS&tISfaCtO I’y S/S (Fuessleand Taylor 1998; Perry

1992))

[ Lab vs. Field Curing (Klich et al. 1999)

ALife Cycle Assessment
[ LongeVIty (Pettersenand Hertwich 2008)
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S/S Cement Microstructure

AGood for heavy metal disposal
APhysical and chemical reactions with cement
A Ce m e nt R eaCtl O nS(FuessIeand Taylor 1994)

Unhydrated Material . Calcium Silica Hydrate

. S/S Waste

- Water-filled capillary pores D Calcium Hydroxide

Increasing cure time (months to years) ——p



Lead and Cement Curing

AlLocated on outer surface of cement grainScoseeta. sy
ASIOWS Cement hyd ratIOn reaCtIOnS (Halim et al. 2003; Assavapisitet al. 1997)
AAmphOte”C b@haVIOI' (Cartledgeet al. 1990)
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Magnesium Corrosion

AProduces Mg(OH),, and gypsum, CaSQ2H,0
ATwo processes creating gypSsuMa-amou eta. 1005

Rasheeduzzafaret al. 1994)

1. Ca(OH), + MgSO, A CaSQ + Mg(OH) ,
2. CSH+ MgSO, A CaSQ, + Mg(OH) , + Silicate
Mg(OH) , + Silicate A MSH
ABlended cements perform worse in MgSO4

e nV| I’On me nt (Dehwah 2005; Al-Amoudi et al. 1995; Rasheeduzzafaret al. 1994)



High MgOCements

AMgO + H20 A Mg(OH)2 [ S s
AMg(OH)2 + Silicate A MSH |

AExpansive in solid state
AWater consumed

APorous
[ More leachable surface area 3

(Bonen, 1992)



Addition of Pozzolans

AReduction in cost of S/S treatment
AMicrostructure

[ Fly Ash + Ca(OH), A CSH
AHigh MgO vs. MgSO, iand waick 159
ACompressive Strength
AReduces pH in cement system



Our Scope

AProblem
[ Deceptive Mix Designs

[ Correlation of high Magnesium and Lead
conditions

APurpose
[ Magnesium as a source of Lead S/S instability
[ Isolate 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 KO61 arc dust



Experimental Design

ASimulation of actual wastes
AMetal compounds plus sand
[ Lead Acetate:Pb(C,H,0,),A 30H
[ Magnesium Acetate: Mg(C,H;0,),A 4 J@

Magnesium (%)
0.0011| 1.1 | 2.3
0.0060 X X
0.82 X
1.6 X X

Lead (%)




Experimental Design

ABinder to Waste (B/W) Ratio: 0.12, 0.20
AFly Ash Presence

ACure time
1 day B/W ratio Cement Fly Ash Haz. Waste Water
" 2 months 0.12 8.4¢ 3.6 100 g 12 g
6 months 0.20 14 69 100 g 204




Experimental Method

ARandomized sample preparation

ATCLP test performed

- 100 g of crushed sample

~ Glacial Acetic Acid and water, pH = 2.88
- Agitated 18-24 hrs.




Experimental Method

AAtomic Adsorption Spectrophotometer (AAS)
[ Absorbance

[ Concentration | ead Standards

0.4
0.35 y = 0.0367x + 0.0063 e
9 03 R2 = 0.999
§ 0.25
S 02
2 015 rad
< 0.1
0.05
e |
0 5 10

Concentration, ppm



Magnesium (%)

Lead (%)
0.82

0.0011 1.1

B/W =0.12

0.0060

1.6



0.12 Magnesium (%)
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0.20 Magnesium (%)
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Results

AFly ash helps cement performance in long-term
AMg has most effect at 6 mo.

AMagnesium ion by itself

A2/3 of samples pass TCLP

ABinder strength over time
[ Mix design is important
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Future Studies

AMagnesium sulfate in regards to lead
leachability

AMore B/W ratios
AZinc deterioration
ATheoretical models of S/S wastes
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