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Presentation Outline

> Cement-Lock Technology
> Status
> Effectiveness and 

Permanence
> Reduction of toxicity, 

mobility, or volume
> Implementation
> Costs
> Summary
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Cement-Lock Technology

Advanced thermo-chemical process for:
> Decontaminating sediments, 

sludges, and other materials,
> Destroying organic or immobilizing 

inorganic contaminants, and 
> Converting these wastes into 

beneficial use product – blended 
cement
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Cement-Lock Technology  
Applications

> Harbor & river sediments
> MGP site soils
> Brownfield soils and debris
> Superfund site soils
> Military base closure wastes & debris
> Municipal solid wastes & sludges
> Rubber tires
> Petroleum sludges
> Tank/tanker bottoms
> Spent molecular sieves
> Coal ash
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Cement-Lock Technology
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Cement-Lock Technology
Status 
> Bench-scale data with Newtown Creek (NY) 

sediment – EPA Region 2, Brookhaven National 
Lab, USACE, and Black Lagoon (MI) sediment –
MI-DEQ

> Pilot-scale (1-ton/day) data with Newtown Creek 
(NY) sediment and contaminated soil – EPA 
Region 2, BNL, USACE, Unitel Technologies

> Demo plant for dredged sediment from Stratus 
Petroleum (Newark Bay) currently undergoing 
testing in NJ – EPA Region 2, BNL, USACE, NJ-
DOT/OMR, Gas Research Institute
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Cement-Lock Technology
Pilot-Scale Unit



8

ECH

Cement-Lock Technology
Pilot-Scale Unit

Ecomelt® Production
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Cement-Lock demo plant
IMTT, Bayonne, NJ
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Cement-Lock demo plant
IMTT, Bayonne, NJ
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Cement-Lock Technology
Effectiveness and Permanence

> Organic contaminants 
destruction

> Heavy metals (inorganics) 
immobilization

> Cement quality
> Comparison of Cement-Lock 

cement with Portland cement
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Organic Contaminants
Destruction
 --- NY Estuarine Sediment --- -------- MI River Sediment --------
 
Contaminant  

Untreated     Cement
Sediment     Product

 
  DRE* 

Untreated       Cement
Sediment       Product

 
  DRE 

     
 ----- mg/kg(dry) ----- --%-- ----- mg/kg(dry) ----- --%-- 
Oil & Grease -- -- -- 18,000 < D.L.** > 99.99 
PAHs 370 0.22 99.93 51.2 < D.L. 99.99 

     
 ------ μg/kg(dry) -----  ------ μg/kg(dry) ------  

PCBs 8,585 < D.L. > 99.99 1,100 < D.L. > 99.99 
     
 ----- ng/kg(dry) -----  ----- ng/kg(dry) -----  

2,3,7,8- 
  TCDD/TCDF 

 
262 

 
< D.L. 

 
> 99.99 

 
-- 

 
-- 

 
-- 

Total TCDD/F 2,871 < D.L. > 99.99 -- -- -- 
Total PeCDD/F 4,363 < D.L. > 99.99 -- -- -- 
Total 
  Hx/Hp/OCDD/F 

 
34,252 

 
< D.L. 

 
> 99.99 

 
-- 

 
-- 

 
-- 

 * Destruction and removal efficiency 
 ** Analytical method detection limit 
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Heavy Metals
Immobilization

 ----------------------------- TCLP* ----------------------------- 
 ---------- Untreated Material ---------- ------- Cement Produced From -------  
 
 
Metal          

NY 
Estuarine 
Sediment 

 
MI River 

Sediment 

 
 

Concrete 

NY 
Estuarine 
Sediment 

 
MI River 

Sediment 

 
 

Concrete 

 
Regulatory 
    Limit      

   
 -------------- mg/kg (dry) -------------- ------------------------------ mg/L ---------------------------- 
Arsenic 39 7.8 -- < 0.005** < 0.01 -- 5 
Cadmium 27 9.5 -- < 0.001 < 0.002 -- 1 
Chromium 298 138 500 0.15 < 0.072 0.097 5 
Copper -- 180 -- -- < 0.01 -- -- 
Lead 542 218 -- < 0.002 < 0.01 -- 5 
Mercury 2.9 0.55 -- < 0.0004 < 0.0004 -- 0.2 
Selenium 6.2 -- -- < 0.003 -- -- 1 
Silver 13 -- -- < 0.001 -- -- 5 

 
       * Toxicity Characteristic Leaching Procedure 
     ** Analytical method detection limit 
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Pilot-Scale Air Emissions
(NY Estuarine Sediment)

Flue Gas Composition* System Outlet
CO2, mol % 8.1 
CO, ppm 25 
HCl, ppm 14.2 
NOx, ppm 67.7 
SO2, ppm 44.1 
Total Hydrocarbons, ppm 10.6 
PCBs < 1.1 x10-6 lb/hr 
Pesticides < 2.8 x 10-7 
Chlorobenzenes/Chlorophenols < 6.8 x 10-5 
SVOCs BDL** 
Total 2,3,7,8-CDDs (TEF) < 4.0 x 10-12 
Total 2,3,7,8-CDFs (TEF) < 8.1 x 10-12 
Particulates, grains/dscf < 2.0 x 10-4  
Particulate Phase Composition  
PCBs < 5.3 x 10-7 
Total 2,3,7,8-CDDs (TEF) < 8.0x10-12 
Total 2,3,7,8-CDFs (TEF) < 7.3x10-13 

___________________________ 

  * Adjusted to 7% oxygen 
** Below detection limit, some phthalate compounds detected 
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Compressive Strength of Cement
from Sediment and Debris
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Trace Elements in Cement-Lock 
Cement & Portland Cement

 
Element 

Cement-Lock 
Cement 

Portland Cement** 
---------- Range ---------- 

 -------------------------- mg/kg -------------------------- 
Mercury < 0.07* < 0.001 0.039 
Selenium < 0.94 0.62 2.23 
Cadmium 1.59 0.03 1.12 
Lead 35.8 1 75 
Silver 2.66 6.75 19.9 
Arsenic 9.22 5 71 
Barium -- 91 1402 
Chromium 196 25 422 
Nickel 133 15 129 

 

* Below detection limit 
** PCA, 1992 
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Cement-Lock Technology
Implementation

> Plants are modular and scaleable
> A 500,000 yd3/year facility requires 5 

Cement-Lock modules
> Amount of Ecomelt produced from 

sediment is ~250,000 ton/year
> Cost estimate for a Cement-Lock plant 

module is $20-$25 million
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Cement-Lock Technology
Implementation
> Permit requirements – similar to those for 

waste processing plants
> Air permit required
> No process water discharge permit needed
> Large-scale plant (>500,000 yd3/year) would 

be engineered to process sediment directly 
into cement

> Flexible with respect to site preparation and 
utility requirements

> Access to transportation facilities
> Access to electric and natural gas utilities
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Demo Plant Test
Operating Conditions
Test No. 1 2 3 5 6
Test Date 12/10/03 7/16/04 7/22/04 10/27/04 3/11/05

Ecomelt Generator (rotary kiln)
Operating Mode ---------------- Slagging ---------------- Non-Slagging

Temperature, °F 2425 2400 2455 2450 1835

Drop-out Box Temp., °F 1909 1855 2218 2400 1720

Gas Residence Time, sec. 3.5 3.5 3.3 3.2 N/A

Solids Residence Time, min. 80 80 80 80 80

Secondary Combustion Chamber
SCC Burner --------------- Not Used --------------- Used

Temperature, °F 2309 2260 2280 2285 2115

Gas Residence Time, sec. 2.5 2.5 2.3 2.3 2.2

Flue Gas Stack
Temperature, °F 335 297 302 292 245

Beneficial Use Product          --------------- Ecomelt --------------- EcoAggMat
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Cement-Lock Technology
Cost – Sediment Treatment
> 500,000 yd3/yr sediment treatment

facility estimated cost = $82 million

> Estimated annual operating
cost = $46 million

($92/yd3)

> Potential Revenues: Sale of Ecomelt
Power Generation

> Estimated net operating cost = $35/yd3

> Co-processing other wastes improves 
economics
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Cement-Lock Technology
Summary
> Effectively remediates both organic and 

inorganic contaminants in sediments
– Improves the environment

> A beneficial use of sediments, soils, sludges, 
MSW, fly ash, etc.
– Construction-grade cement

> Processing equipment commercially available
– No development required

> Favorable economics
– Tipping / processing fees
– Sale of construction-grade cement)
– Industrial wastes co-processing
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Cement-Lock®

Technology

Thank you for your attention!
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